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INOSICHUTEJIbHASI 3AIIMCKA

[IporpaMma 1m0 XHMHHM Ha YpOBHE OCHOBHOrO OGIIErO o0Opa3oBaHus
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOGHHUS OCHOBHOI
obpa3oBaTesIbHOH IIPOrPaMMBbl OCHOBHOTO 061ero 06pa3oBaHus, pe/ICTaBIeHHBIX
B ®I'OC OO0, a Takke Ha oOcHOBe (enepanbHOll paGoueid IIPOrpaMMbl
BOCIIUTAHUA U C y4ETOM KOHLEILNK NpenojaBaHus yq4eOHOro npeameTa « XuMusi»
B 00pa3oBaTesbHbIX Oprauusanusx Poccuiickoit ®eneparuu.

[Iporpamma no XxuMuM 1aéT mHpeacTaBleHUue O LejsX, O6eit CTpaTeruu
oOy4eHusi, BOCHUTAHMSI M Ppa3BUTHSI OOYdYaIOIMXCS CpPeACTBAMMU y4ebHOro
IpeaMera, yCTaHaBiIuBaeT  o0s3areapHOe [IpeIMETHOE collepKaHue,
NIPe/lyCMaTPUBAET DACIpele/ieHHe €ro I0 KiaccaM H CTPYKTYPUPOBaHHE II0
pasjienaM MW TeMaM IMpOorpamMMbl IT0 XHUMHH, ONpeAessieT KOJWYECTBEHHbIe WU
Ka4eCTBEHHBIE XapaKTePUCTUKH coJlep KaHus, PEKOMEHIYEMYIO
MOCICA0BATEIbHOCTE  H3YYEHHs] XHMHH C Y96TOM  MEXKIIPEJAMETHBIX U
BHYTPUIPEAMETHBIX  CBSI3eil, JIOTMKM y4eOHOro Impouecca, BO3PaCTHBIX
ocoGeHHOCTeH  0OydYalOLMXCs, ONpeNeNnsieT BO3MOXKHOCTH npeaMera s
peanusaunn TpeOOBaHUA K pesy/bTaTaM OCBOGHHS OCHOBHOH 0Gpa3s0BaTelbHOI
[IPOrpaMMbl Ha ypOBHE OCHOBHOIO 00Llero obpa3oBaHus, a Takke TpeOOBAHUI K
pesy/ibTaTaM oOy<eHHs! XUMUM Ha YPOBHE LieJIel u3ydeHHs MPeIMeTa i OCHOBHBIX
BUJIOB y4eOHO-II03HABATEBHON JEATENbHOCTH OOYYAIOIIErocsi M0 OCBOSHHIO
yueOHOTro coaepKaHusl.

3HaHME XUMMH CIY)XHT OCHOBOH 171 (hOPMHPOBAHHS MHUPOBO33pEHUs
o0yJaroierocs, ero IpeIcTaBleHul O MaTePHATBHOM eIHHCTBE MHUpa, BAKHYIO
posb HMrparoT GopMHpyeMble XHMHeH NpEeJCTAaBIeHHs O B3aUMOIPEBPALLEHUSX
SHEPrHH ¥ 00 SBOJNIOLMH BELIECTB B IPUPOZE, O IMYTAX PEIleHHs IIIOOATBHBIX
npo0JieM YCTOWYMBOTO PA3BUTHSI YENOBEYECTBA — CHIPHEBOI, SHEPreTUYECKOMH,
MUIIEBOH U SKOIOTHYECKON 0€30MacHOCTH, IIPO6IIeEM 31PaBOOXPAHEHHSI.

N3ydeHue xumuu:

CHOCOOCTBYET — peaiu3alMd  BOSMOXKHOCTEH Ul CaMOpasBUTHS W
(opMHpOBaHUSs KyIBTYPbI IHYHOCTH, €& 0611l i QYHKIMOHATLHOI I'PaMOTHOCTH;

BHOCHUT BKJIal B (DOPMUPOBAHHME MBILLICHUS M TBOPYECKHX CIIOCOGHOCTEN!
00y4arolIMXCsl, HABLIKOB MX CAMOCTOSTENbHOM y4eOHOH  JesiTeIbHOCTH,
SKCICPUMEHTAJIBHBIX W HCCJIEIOBATEeIbCKUX YMEHHM, HEeOOXOOUMBIX K4k B
[OBCE/IHEBHOU JKU3HH, TaK U B NIPO(ECCHOHATBLHOMN JeATeNbHOCTH;

3HAKOMUT CO CHEeLU(DUKON HAYYHOrO MBIIIIEHUS, 3aKJIabIBAET OCHOBBI
LCJIOCTHOTO B3IJIAla HA €AMHCTBO NIPUPOIBI U YeITOBEKA, SIBJISETCS OTBETCTBEHHBIM
9TaroM B YOPMUPOBAHUH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00y YarOIIUXCS:



COCOOCTBYET (DOPMHPOBAHMIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
-Hay4HbIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHMe 00yYarOLIUXCSI.

JlaHHble HanpaBlieHus: B OOyd4eHMHM XUMHUH O6eCIeYyuBAIOTCS crielupuKon
conepikaHus  y4eOHOro mpeamera, KOTOPBIM  SBISETCS  IeJarOrMYecKH
aalTHPOBAHHEIM OTpakeHHEM 0a30BOH HayKH XHMHUM Ha ONPEIeIEHHOM dTare ef
pa3BUTHSL.

Kype xumun Ha ypoBHe 0CHOBHOro 06Iiero o6pa3oBaHust OPUEHTHPOBAH Ha
OCBOGHME OOYYarOLIMMUCSH CHCTEMB! [EPBOHAYATBHBIX MOHSITHI XHMHM, OCHOB
HEOPraHW4YeCKOH XHMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX TTOHSTHIL
OpraHHu4YeCKONH XUMHUH.

CrpykTypa comepaHusi NporpaMmbl M0 XHMUK copMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxona K e€ usydyeHuro. ConepikaHue CKIAAbIBAETCS M3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILECTBE ¥ CUCTEMBI IIOHATHH 0 XHMUYECKOM
peakunu. OGe 3T CHUCTEMBl CTPYKTYPHO OpraHH30BAHBI IO IPUHLUITY
[TOCIICI0OBATE/ILHOTO Pa3sBUTHS 3HAHUH HA OCHOBE TEOPETUYECKUX MpeCTaBIeHUN
Pa3sHOro ypoBHS:

— ATOMHO--MOJIEKYJIAPHOT'O Y4€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUSL,

— [leproanueckoro 3akona JI. . Mennesneesa Kak OCHOBHOIO 3aKOHA XUMMHH,

— YYCHHS O CTPOCHHH aTOMa M XUMHYECKOH CBS3H;

— [peAcCTaBleHUH 00 SIeKTPOIUTHYECKOW IMCCOLMAIIMM BEIEeCTB B
pacTBOpax.

Teopetnueckne 3HaHMS paccMaTPUBAIOTCS HA OCHOBE SMIUPUYECKH
MOJIy4€HHBIX ¥ OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOC/IEA0BATEIBHO OT OJHOTO
YPOBHA K JpYrOMY, BBINONHSA (GYHKUMM OOBSACHEHHS M IPOrHO3HPOBAHHS
CBOHCTB, CTPOCHMSI U BO3MOYXKHOCTEH! IIPAKTHYECKOIrO MPUMEHEHUS U [IOJTy4YeHUSsI
U3y4aeMbIX BELICCTB.

OcBoenne mporpamMMbl 10 XHMHH CIOCcOOCTBYeT  (hOPMHUPOBAHHUIO
[IPEACTABICHUST O XMMHUYECKOH COCTABIISAIOLIEH HAYYHON KAPTHHBI MMpA B JIOTHKE
e¢ CHCTEMHOM IPHUPOABI, LEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHUIO H
METO/laM TO3HaHMsA B HayKe. M3yyeHue XMMHM NPOMCXOAUT C HpUBIEYEHUEM
3HAaHWH W3 paHee W3YYEeHHBIX YyueOHBIX npeaMeToB: «OKpyXaroIuil MHp»,
«buonorus. 5-7 knacce» u «Pusmka. 7 Kiacey.

[lpy  M3yYeHMH XUMHH POMCXOIUT GopmupoBanie 3HaHMI OCHOB
XUMHYECKOH HAyKH Kak O0/IacTH COBPEMEHHOIrO eCTECTBO3HAHMS, MPAKTHUECKOit
ACATENILHOCTH Y@NIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpBI.
3anaya y4eGHOro mnpeaMeTa COCTOUT B (GopMHPOBaHHUE CHCTEMBI XHMHYECKHX
3HAHUH — BaKXHEHIUMX (aKTOB, IOHATUI, 3AaKOHOB U TEOPETHUYECKUX IOJI0KEHUH,
JIOCTYNHBIX  0000IIEHNH MHUPOBO33pPEHYECKOr0 Xapakrepa, s3blKa HAyKH, B



NPpHOOLIEHHH K HayYHBIM MeTOAaM I1O3HAHMUS NP  H3Y4YEHUW BEIECTB W
XUMHUYECKUX peakUui, B GOPMUPOBAHUH ¥ Pa3BUTUH ITO3HABATEbHbIX YMEHUH U
UX  TIpUMEHEHMM B yueOHO-MO3HABATENIbHOH M  y4eBGHO-HCCIIen0BaTeTbCKOMN
ACATCIILHOCTH, OCBOGHMHM IpaBu/ Oe3omnacHOro oOpallleHHsi ¢ BellecTBaMH B
[TOBCE/IHEBHOM KU3HH.

[Ipu u3y4eHHMM XUMUM HA ypOBHE OCHOBHOIO OGLIEro 00pa3oBaHus BaKHOE
3Ha4YeHHUEe NMPHOOpeNH TaKkue LeH, KaK:

— (OpMHpPOBaHHE HHTENNEKTYaNbHO Pa3sBUTOM JIMYHOCTH, TIOTOBOH K
caMo00pa3oBaHmIO, COTPYIHUYECTBY, CaMOCTOSITEJIBHOMY TIPUHSTHIO DPEeLIeHMUI,
CIIOCOOHOM a1anTHPOBaThCs K GBICTPO MEHSIOLUMCS] YCJIOBHSIM YKU3HH;

— HaOpaBJICHHOCTh OOy4YeHHS Ha CHCTEMATHYeCKOe nproOLIeHHe
00y4alolUXCsl K CaMOCTOATEIbHON MO3HABATENBHOM JCATEIIBHOCTH, Hay4YHBIM
METOZaM MO3HAHHA, (OPMUPYIOIIMM MOTHBALMIO M PA3BUTHE CHOCOGHOCTEH K
XUMMUHU;

— obecrieueHne yCI0BuUiA, ClIocOBCTBYOMIHNX NPHOOPETEHNIO 00YHaAROLIMMHUCS
OMbITa PasHOOOPA3HOH [AESTENBLHOCTH, MO3HAHUS W CaMOIIO3HAHUS, KJIHOYEBbIX
HAaBbIKOB (KJIIOYEBBIX KOMIIETEHLMH), UMEFOLINX YHUBEpCaAJIbHOE 3HA4YE€HHE JUIsl
Pa3sNUYHBIX BUJIOB JAESITEIHHOCTH,

= (opmupoBanne o6weil (GyHKUHOHATBHON 1 €CTEeCTBEHHO-HAYYHOM
TPAMOTHOCTH, B TOM WYHCJIE€ YMEHUH OOBSACHATD W OLEHUBATH SIBJICHMUS
OKpY’KAIOIIEro MHpa, HCIOJb3Ysl 3HAHHMS U OIBIT, MOIyYEeHHBIE MPH U3yYEeHWUH
XUMHH, TPUMCHATh HX IpPU PEIIEHHH NpoOjeM B IMOBCEIHEBHON SKH3HU W
TPYIAOBOH JI€SATEIBHOCTH;

— (opmupoBanne y obyuarommxcs FYMaHUCTHYECKUX OTHOIIEHH,
MOHMMaHHUsA  LCHHOCTH XMMHMYECKHX 3HAHMH Ui BBIPAGOTKH 3KONOTMYECKH
LEeNeco00pasHOro MOBeACHHS B ObITY W TPY/IOBOH J€SATENILHOCTH B  LIEJISIX
COXPaHEHHS CBOETO 310POBbSI M OKPYIKAKOLLEH [IPUPOLHOI Cpe/bi;

~— PAa3BUTHE MOTHUBALMH K OOYYEHMIO, CrocoOHOCTEH K CAMOKOHTPOJTIO M
CAMOBOCIIMTAHHIO ~HA OCHOBE YCBOEGHHS OOIIEYENOBEYECKHX LEHHOCTEl,
FOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MpoGHIIs U HaNpaBIeHHOCTH NaTbHEHIIero
o0yueHwus.

Ob6wee 4ymcio 4YacoB, OTBEeRSHHBIX sl W3Y4YeHHs] XHMMHUU Ha YpOBHE
OCHOBHOT'0 00111er0 06pa3oBaHmsl, cocTaBgeT 136 4acos: B 8 Kiacce — 68 YaACOR (2
daca B Hezlello), B 9 kiacce — 68 yacos (2 yaca B HEJIEINIO).



COAEPKAHUE OBYYEHMUSI

8 KJIIACC

IlepBonayaibHble XUMHYECKHE NOHSATHS

[Ipeamer xumuu. Ponb XuMUM B sKH3HM denoBeka. XUMUS B CHCTEMe HayK.
Tena u BemecrBa. ®usnyeckHe CBOMCTBA BeLLECTS. ArperatHoe COCTOSIHUE
BewtecTs. ITorsTue 0 mMeromax mosHanus B Xumuu. UHCTbIe BEIIECTBA U CMECH.
Cnoco0sl pasienenus cmecei.

ATOMBI M MONEKYJbl. XUMHYECKHE 3/eMeHT.. CHMBOIbI XUMUYECKHUX
dJ1eMeHTOB. [IpocThle u ciioxHbIe BeliecTsa. ATOMHO-MOJIEKYJISIPHOE YUeHHe.

Xnmudeckas (opmyna. BaleHTHOCTs aTOMOB XHMHUECKUX 3JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BeIecTB. OTHOCHTENbHAS aTOMHasl Macca.
OtHocuTenbHas MosekynspHas Macca. Maccogast A0JI1 XUMHYECKOI0 3JIeMEHTa B
COEIMHEHHH.

Konunuectso Bemectna. Mo, Mousipras Macca. B3aumocssiss komuuecTsa,
MacCChl M 4YHCIa CTPYKTYPHBIX EOHHHI[ Bemectsa. PacudTel 1o bopmyram
XUMHUYECKUX COEAUHEHUH.

Dusnyeckne u XuMuUYeckue sBNeHUs. XUMUYeCcKas peakuus u e€ NmpU3HaKu.
3aKOH COXPAHEHHs MAcChl BelecTB. XHUMHUYECKHe ypaBHeHus. Knaccudukarms
XUMUHECKHMX PEaKIHH (COeIMHEHNS, PA3/I0KEHHUS, 3aMELIEHHUS, oOMeHa).

Xumuueckuit skcnepumenms:

3HaKOMCTBO ¢ XHMHYECKOH IOCY/0H, npaBuiaMu paGoTsl B Jabopatopuu u
MpuéMamMu obpalleHust ¢ 1abopaTopHbIM 00opysoBaHHEM, U3yYeHHE U ONUCAHHE
(usnueckux cpoiicts 00pa3slOB HEOPraHUYECKUX BEIIECTB, HaboieHKe
(usnueckux (IUIaBJeHHe BOCKA, TasHHe JIb/la, pacTHpaHHe caxapa B CTYyIIKe,
KHUICHUC W KOHNIEHCALHUs BOIBI) U XMMHYECKUX (TOpPeHHe CBeuw, MPOKaJIUBaHUe
MEJIHOM MPOBOJIOKH, B3aUMOCHCTBHE Mea ¢ KHCIIOTOM) sIBNEHUi, HabI01eHe 1
ONMCAHHC TPU3HAKOB NPOTEKAHMS XMMHYECKUX peaKiHii (pasnoxenune caxapa,
B3aHMOJCHCTBHE CEPHOH KHCIIOTBI C XJIOPHIOM Oapus, pasnoxeHue IHAPOKCHUIA
meu (I1) npu Harpesanuu, B3auMomeHCTBHE Kelesa ¢ pactBopom comu meau (II),
H3yYeHHE CrIOCOOOB pasjiesieHusi CMeceil: ¢ MOMOIIbIO MarHuTa, (QUIbTpOBaHUe,
BbIMTApUBAHKE, AUCTUIIALMS, XpoMaTorpadus, NpoBeAeHHE OYUCTKH [IOBAPEHHOM
COJMM, HaOMIOAEHHE M ONMCcaHHe pe3y/lbTaTOB  MpPOBEAEHHS  OIbITA,
WITIOCTPUPYIOIIETrO 3aKOH COXPAaHEHMs MAcchl, CO3aHHE MOIeNei] MOJIEKYI
(LIapocTepIKHEBBIX).

Baxneiimue npeacrasurenn HEOPraHH4YeCKHX BellecTB

Bosnyx — cmech rasos. Cocras Bo3ayxa. Kucmopon — snement u npocroe
BemecTso. Haxoxaenue kucnopoga B mpupore, Gusnueckre U XHMHUECKHe
CBOHcTBA (peakuyu ropeHus). OKCHIBL [Ipumenenne kucnopoma. CrocoGsl



MOJy4CHUs KUCIOpoJa B J1abOpaTopud U TMPOMBIIUIEHHOCTH. KpyroBopot
Krcnopoaa B npupoze. O30H — annoTpornHas MogupUKaLus KUCIOpoa.

TennoBodt 3(deKT XUMUUECKOH peaKuyy, TepMOXUMHYECKUE ypaBHEHHUSI,
9K30- M SHAOTEPMHYECKHE peakuud. TOIUIMBO: yrolb W MeTaH. 3arps3HeHHe
BO31lyXa, yCHICHHE TAPHUKOBOro 3 peKTa, pa3pylleHHe 030HOBOTO CJIOA.

Bomopoxn — snement u mpocroe BemectBo. Haxoxiaenue BOZOpOAa B
Npupone, (U3MYECKHE K XUMHYECKHe CBOMCTBA, MPHMEHEHHE, CIOCOOb]
nosiyyeHusi. Kucnorel u comnu.

Mousipubiit 06bEM ra3os. Pacuérsl no xuMHueckum YPaBHEHUSIM.

Qusyueckre CcBoOHCTBA BoAbl. Boma Kak pacTBOopuTeb. PacTBOpbI.
Hacbiiennble n HeHachleHHble pacTBOPHI. PacTBOPHUMOCTh BELIECTB B BOJe.
MaccoBas 107151 BelleCTBa B pacTBOpe. XUMHUECKHE CBOWCTBA BOIbL. OCHOBAHUS.
Poib pacTBOpOB B mpupoze U B KHU3HU 4YeoBeKa. Kpyrosopot Boasl B npupoze.
3arpsasHeHne IpUpoaHbIX BoA. OXpaHa U 0YKMCTKA IPUPOIHBIX BOJI.

Knaccudukamus Heopranuyeckux coemunenuil. OKCHIbL. Knaccudukanus
OKCHZIOB:  cosieoOpasyromue  (OCHOBHBIE,  KUCIOTHEIE, am(poTepHbIe) U
HeconeoOpasyromue. Homenknartypa oxcunoB. DusMueckde M XHUMHYECKHe
CBO¥CTBa OKCHIOB. [lorydeHne okcHIoB.

OcHoBanns. Knaccupukauus ocHoBaumif: meénouu wu HEpPacTBOPUMBIE
OcHOBaHus. HomeHKknatypa ocHoBaHuil. ®U3NyecKHe W XMMHYECKHe CBOMCTBA
OocHoBaHui. [lonyuenue ocHoBaHwMii.

Kucnorel. Knaccubukanus kucior. Homenknartypa kucior. ®usuueckue u
XUMHYECKHE CBOHCTBA KMCIOT. Psig aktuBHocTH MmetamwioB H. H. BekeTosa.
[Tonyuenue kucinor.

Conn. Homenwuiatypa coseil. ®usuueckune 1 XuUMUYECKHE CBONCTBA COJIeil.
[Tonyuenue coneii.

['eneTnueckas cBsi3b MexkIy Kitaccamu HEOPraHNUYeCKUX COeaMHEHHII.

Xumuueckuii sxcnepumenm:

Ka4CeCTBEHHO® ONMpEIe/ICHUE COACPXKAHMS KMCIOPOa B BO3/yXe, MONyUeHH e,
cobupanue, paclO3HaBaHHE M U3yYeHHE CBOMCTB KHACJIOpoJa, HalroaeHue
B3AUMONCHCTBHS BELIECTB C KUCIOPOAOM M YCIOBHS BOSHUKHOBEHHS U
NPEKpALICHUST rOpeHus (1oXkapa), O3HAKOMIIEHHE C OOpa3maMH OKCHIOB M
OITMCAHWE MX CBOHCTB, IOJy4YeHHe, COOMpAaHMe, pAClO3HABAHHE W U3y4YeHue
CBOHCTB BOIOpOJa (ropeHue), BauMojeiicTBue BoJlopoaa ¢ okcumom memu (II)
(BO3MOJKHO MCIIOJIb30BaHUE BUICOMATEpHAIIOB), HaOIOAEHHe 00pa3LOB BEIeCTB
KOIMYECTBOM 1 MOJIb, McCie0BaHHe OCOOEHHOCTEll PACTBOPEHMS BELIECTB ¢
Pas/IMYHOM pPacTBOPUMOCTBIO, IPUIOTOBJICHUE PacTBOPOB C OIpee/IEHHOMN
MAaccoBoi nonell pacTBOPEHHOIO BEIIECTBA, B3aUMOAEHCTBHE BOLBI C METALIAMM
(HaTpueM ¥ KanbuueM) (BO3MOXKHO  MCIIOJIB30BAHHE BU/IEOMaTEpHUAIIOB),



HCCleNIoBaHWe  O0pa3sloB  HEOPraHMYeCKHX BEIIECTB pA3IWYHBIX  KJIACCOB,
HaOJI0IeHie U3MEHEHHs OKPACKH MHAMKATOPOB B PACTBOPAX KMCJOT M IIeoueii,
H3ydeHue B3aumMonencTBUs okcuaa mean (II) ¢ pacrBopom cepHOll KHCIOTBI,
KHCJIOT C MeTallaMu, peaKlUui HeHTpanusaluu, INOJTy4eHHE HepacTBOPUMBIX
OCHOBaHWH, BBITECHEHHE OIHOTO MeTa/la APYTHM W3 PAacTBOPA CONH, PEIIeHHe
SKCHIICPUMEHTANIBHBIX 3aJa4 1o TeMe «Baxueimme Kmacchl HeOpraHMYECKHX
COCMHEHUN.

[Mepuoanvecknii 3akon wu Ilepuoamveckass cucTeMa XHMHUYECKHX
siementoB JI. W. MengeneeBa. Crpoenne aTomMoB. XHMHYECKAS] CBSI3b.
OKHCINTENLHO-BOCCTAHOBHTE/IbHBIE PeaKIHH

[lepBble MOMBITKM KIACCH(DUKALMKM XUMHUYECKMX JIEMEHTOB. [loHsTHe O
Fpynnax CXOAHBIX SJE€MEHTOB (INEJOYHBIe M MIEJOYHO3EMEIBLHBIE MeTaslbl,
rajioreHbl, MHEPTHBIE ra3bl). DJIeMEHTBI, KOTOpble 06pasyioT aM(pOTepHbIe OKCHIb!
¥ TUAPOKCH/IBI.

[lepuoauueckuii 3aKoH. [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB i
W, Menneneesa.  Koporkonepuonnas u JUIMHHOTIEpUOAHass  (hopMbl
[leproanueckoii cucremsl xumuueckux snementos JI. Y. Menneneesa. [Tepuoas!
W rpynnbl. QU3KHYECKHE CMBICT IOPSIKOBOIO HOMEpPa, HOMEPOB IMepHOIa W
FpYyIIbl 3JIEMEHTA.

Crpoenne atomoB. Cocras atoMHbIX siaep. M3oTonbl. Dnektponsl. CtpoeHne
MEKTPOHHBIX ~ 000J0YeK aTOMOB mepBbiX 20 XHMHYECKHX 3IEMEHTOB
Iepuonmaeckoit cucremsl JI. V. Menneneesa. XapaKTepHCTHKA XHMHYECKOTO
3JIEMEHTA 110 ero mnoJjiokeHuro B [lepuoanyeckoit cucreme J1. V1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS! pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METa/UTMYECKUX U HEMEeTalIM4YeCKMX CBOMCTB 10 IPYIIIaM U IIEPUOIAM.

3navenue Ilepuomuueckoro 3akona u [lepHoanyeckoil CHCTEMbI XUMHYECKHX
IEMEHTOB Ul pa3sBUTHSL Hayku W npaktukd. JI. M. MenneneeB — yuéHblii u
rpak 1aHUH.

Xumudeckass CBsa3b. KoBaneHTHas (MONsipHAsS M HEMOISPHAS) CBS3b.
DJIEKTPOOTPULIATEIBHOCTS XUMUYECKUX 31eMEeHTOB, IOHHAs CBS3b,

Cremenb  oxucienus.  OKHCIHTENBHO--BOCCTAHOBHTENBHBIE  PEaKLHH.
[lpoueccel okucnenust 1 BoccTanoBenus. OKUCIHTEIN U BOCCTAHOBUTEIH,

Xumuueckuii sxcnepumenm:

M3y4eHHe 0o0pasloB BEIECTB METAUIOB M HEMETAJIOB, B3aUMOIEHCTBHE
PHApPOKCHIA IMHKA C PacTBOpaMHM KHCJIOT M IIeJo4ei, MpOBeJeHHE OILITOB,
HJTIOCTPUPYIOIIMX  MPHMEPbl  OKUC/IMTEIbHO-BOCCTAHOBUTEIBHBEIX  peakluii
(ropeHune, peakL1y pa3ioKeHUs, COEIMHEHNUS ).

Mesicnpeomemnoie ceasu



Peanusauus mexnpeaMerHsix cBszeit mpu U3y4YeHHH XMMUU B & KJjacce
OCYUICCTBIIACTCA  HYepe3 HUCIOJb30BaHHE Kak OOIIMX eCTeCTBEHHO--Hay4YHBIX
NOHATHH, TAK U MOHITHHN, SIBJISOUIUXCS CUCTEMHBIMU /18 OTAENBHBIX MpeJMETOB
€CTECTBEHHO--HAy4YHOI'0 LIMKJIA.

OO1uue ecTecTBEHHO--HAYYHbIE TOHATHS: Hay4HbIH (aKT, runoresa, Teopus,
3AKOH, — aHanW3, CHHTEe3, KJIACCH(QUKALMS, MEePHOAUYHOCTb, HAOJIOICHHUE,
IKCICPUMEHT, MOACIUPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJIEHHE.

Dusnka: MaTepus, arom, 3MeKTpPOH, NPOTOH, HEHTPOH, HOH, HYKJIH]I,
H30TOIIEL, PaTHOAKTUBHOCTb, MOJIEKYJIa, 3JI€KTPHYECKHIl 3apsijl, BEIECTBO, TeJo,
00BEM, arperaTHoOe COCTOSHHE BEIIECTBA, ras, (busMyeckne BETMYUHBI, €IHHULIbI
M3MEPEHUs], KOCMOC, TIaHeThl, 3B€3151, ComHIle.

buonorus: gorocunres, apixanue, Ouocdepa.

I'eorpadus:  atmocdepa, rumpochepa, MHMHEpaJbl, TIOpPHbIE MOPOJEI,
MI0JIE3HBIC HCKOTIaeMble, TOIIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BewecrBo u xumuueckas peakuus

[leproanyecknii 3akon. [lepuonnyeckas cucTeMa XUMUYECKUX s51eMeHToB /.
. MenneneeBa. Crpoenue aToMmos. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XHUMHAECKUX  OJICMEHTOB I€PBBIX TPEX MEPHOAOB, KW, KAIBLMS U WX
COCMHEHUH B COOTBETCTBHM C IIOJIOXKEHHEM 3JIEMEHTOB B [lepuoauyeckoii
CHUCTEME U CTPOCHHEM HX aTOMOB,

CTpoenue BermecTBa: BUIABI XMMHYECKOH CBS3K. THIILI KPUCTAITMYECKUX
PelIETOK, 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAIUIMYECKON peléTku u
BHJ1a XUMHYECKOU CBSI3H.

Kraccnduxanms u nomenknatypa HEOPraHUYeCKUX BeIecTB. XHUMHUUYECKHe
CBOMCTBA BEILECTB, OTHOCSAILMXCH K Pa3siUYHbIM KJIacCaM HEeOpPraHWYecKUX
COCIMHEHHMH, FeHETHYECKAS CBSA3b HEOPIraHUUECKUX BELICCTB.

Knaccnpuxanms xumuueckux peakuuii no Pa3IM4YHbIM NPU3HAKAM (110 YKCITY
W COCTaBy y4aCTBYIOUIMX B PeaKkUMH BELIECTB, [0 TEJIOBOMY spdexry, mno
H3MEHCHHUIO CTENEHEH OKHCIEHHs XMMHYECKHUX 31eMEHTOB, M0 obpaTumocTH, 1o
YHacTHIO KaTanu3aTopa). JK30- M SHIOTEPMHUYECKHE PeaKiuH, TEPMOXUMHUYECKHE
YPaBHEHHS.

[lonsitie o ckopocTH XHMHYECKO peakuuu. I[lonstue o6 obGparumeix u
HEOOpaTHUMBIX XMMHYECKHX peaKuusx. [IOHSTHe 0 FOMOMEHHBIX 1 reTepOreHHbIX
peakuusx. IToustue o xaranuse. [ToHsTHE 0 XUMHYECKOM paBHOBecHu. DakTopkl,
BJIMSIOIIME HAa CKOPOCTh XHMHMYECKOM peakiMH M IOJOKEeHHe XHMHYEeCKOIo
paBHOBeCHS.

OKHCIINTEIBHO-BOCCTAHOBUTEIbHBIE peakuuH,  SJIEKTPOHHBIM  GajaHc
OKHMCIIUTEJIbHO-BOCCTAHOBHUTENbHOM peaxkuuy. Cocrasnenue YPaBHEHU I



OKHMCJIUTE/IbHO--BOCCTAHOBUTEBHBIX ~ pEakLMi ¢  HCIOJb30BaHMEM  METo/1a
3JIEKTPOHHOro OajnaHca.

Teopust 371€KTPOIUTHYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTEI.
Karuonsl, aHnoHbl. MeXaHU3M JHUCCOLMAIMM BEIIECTB C Pa3IMYHBIMH BUIAMH
xumuuecko cBs3u. Ctenens auccounaur. CuabHbIe U cl1adble IeKTPOIUTHI.

Peakuuu nonHoro odmeHa. Yca0BUs NMpoTeKaHUs peakluid HOHHOro oOMeHa,
MOJIHbIE W COKpall€HHbIe MOHHblE YypaBHeHMs peakuui. CBolcTBa KHUCIIOT,
OCHOBaHMI M CcoJed B CBeTe IPEACTaBIECHHMH 00 3IEKTPOIUTHYECKOM
auccounannu. KayectBeHHble peakiiy Ha HOHBL. [ToHATHE O ruapou3e comneil.

Xumuueckuii IKcnepumenn:

O3HAKOMIJIEHHE C MOJEISMH KPUCTAJNIMUYECKUX PEeIIETOK HEeOopraHuvyecKux
BEIIECTB — META/JIOB M HeMeTa/lloB (rpadura v anmasa), CIOXKHBIX BEIECTB
(x70pHia HATpUs), UCCIIEOBaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakuuu
OT BO3JEHCTBUA Ppa3IUYHBIX (PAKTOPOB, HCCIEIOBaHHE JIIEKTPONPOBOAHOCTH
pacTBOPOB BELIECTB, IIpollecca JUCCOLMALIMM KUCJIOT, IIeJNodedl | coJei
(BO3MOXKHO  HCIIOJB30BaHME BHUIEO MaTepuanoB), MpPOBEJEHHE  OIMLITOB,
WUTIOCTPUPYIOLIMX  TPU3HAKKM  NPOTEKaHWs  peakuuMd  HOHHOro  oOmeHa
(oOpazoBaHue ocaaka, BblaejeHHe rasa, o00pa3’oBaHWE BOJbI), OIbITOB,
WUTIOCTPUPYIOLIUMX — MPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTE/bHBIX  peaKiluid
(ropeHue, peakiUy pa3loXeHHUsl, COSIMHEHHs), PacliO3HABAaHUE HEOPraHHYeCKUX
BEILECTB C IMOMOIIBI0  KAa4YeCTBEHHBIX peakUui Ha HOHBL, peIIeHHEe
SKCIEPUMEHTAIbHBIX 3a1ad.

HemeTanabl 1 ux coeuHeHus

OOmass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapaKTepHble cTerneHu oKucineHus. CTpoeHue U (QU3NUECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TrajJoreHoB. XMMHYECKHe CBOMCTBA Ha TpHMepe  XJjopa
(B3aUMOJEHCTBHE € MeTalJaMM, HEeMeTallaMM, IIejodaMu). XIJIOPOBOZOPO/L.
Conanasl KMCIOTa, XMMHYECKHE CBOWCTBA, MoJydeHHe, npuMeHeHue. JleficTue
XJlopa ¥ XJIOPOBOJAOpOJA Ha OpraHusM 4YeioBeka. BakHeHluue XJIOpPHIbl M HX
HaXO0JXkKJ/IeHHE B IIPUpOJIe.

OOGuas xapakrepucTuka smemeHToB VIA-rpynmnsl. OcoGeHHOCTH CTPOEHMS
aTOMOB, XapakTepHble CTeleHH OKucIeHHA. CTpoeHHe W (PU3MUECKHE CBONCTBA
MPOCTBLIX BELISCTB — KUCIOPOJa U cepbl. AIIIOTPOINHbIE MOAUDHUKALIMKE KUCIOPOaa
W cepbl. Xumuyeckue cpoiictBa cepsl. CepoBOAOpOI, CTpoeHHe, (HHU3UUECKHE U
Xumuydeckue cBorcTBa. OKCHABI cepbl KaK NMPeACTaBUTEM KUCIOTHBIX OKCHIOB.
Cepnas  kucnora, (Qu3MYeCKHe U XHMHUYeCKMe CcBoicTBa (o0mme Kak
NpeACTaBUTENS Kjlacca KHCIOT M crenuduyeckue). XUMHUYECKHE peakilyy,
Jekallie B OCHOBE IPOMBILLIEHHOro crocoba MOMy4YeHHsI CEPHOM KHCIOTEL
[Ipumenenue cepHoii kucnoTel. CoM cepHOi KUCIOTHL, KAYeCTBEHHAs peaKiis Ha



cynbar-uoH. HaxoxkaeHue cepbl M eé coenuHeHuii B npupoze. XUMHUYECKOe
3arpsi3HeHHe OKpYIXKAIOLIeH Cpelbl COEJUHEHUSIMH Cepbl (KHCIOTHBLIE [OKIH,
3arpsi3HeHHe BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILEHHS.

O6was xapakrepucTHka 31eMeHTOB VA-rpynmbl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble CTENEHH OKUCIECHHMS. A30T, pacHpoCcTpaHeHHe B MPUPOJIE,
(pusnyeckne u xumMuueckue coiicTsa. Kpyrosopor azora B npupoae. AMMHAK, ero
(u3uyeckue ¥ XMMHYECKHE CBOWCTBA, M0/y4eHue U npumeHenue. Coau aMMOHHS,
HX (pU3MYeCKHue U XMMHYECKHe CBOWCTBa, puMeHeHne. KayecTBeHHas peakuus Ha
HOHBl aMMOHHsS. A30THasg KUCIIOTa, e€ noiydeHue, (QU3MYECKHE M XUMHUYECKUEe
CBOHCTBA (0OLIME Kak mMpeacTaBUTeNs Kiacca KHCIOT W creuuduyeckue).
Vcronb3oBanue HUTPATOB M CO/Mled aMMOHMST B KayecTBe MHHEpPaIbHbBIX
yno6penuii. Xumudeckoe sarpsizHeHne OKpysKarolel cpelibl CoeIMHEHHAMU a30Ta
(KMCJIOTHbIC JOXKAM, 3arps3HEHHE BO3JyXa, MOYBbI U BOHOEMOB). Docdop,
aJoTporHbie Momudukanuu Gocdopa, GuNUECKHe M XUMHYECKHME CBOWCTBA.
Oxeun pocdopa (V) u pochopuast kuciora, pusnueckue 1 XMMUUECKHe CBOMCTRA,
nony4enue. Mcnonb3osanue GpochaTos B kKauecTBe MUHEPAIBHBIX Y100peHHil.

OOwas xapakrepuctuka 3neMeHToB [VA-rpynmsl. Oco6eHHOCTH CTpOEHHMS
aTOMOB,  XapaKTepHble  CTENEHH  OKHMCIEHHA.  YTIJIepoA,  aIOTPOIHBIE
MOIM(UKALMM, pPacIpOCTPaHeHHe B NpPUpOAe, (U3MUECKME M XHMHUUYECKUEe
cBoiicTBa. Azncopbuus. Kpyrosopor yriepona B mpupome. Okcunl yriaepoza, ux
(usMueckue M XMMHYECKHE CBOWCTBA, JeHCTBHE HA IKUBBIE OpraHUu3Mbl,
MOJy4eHHE W MpHUMEHEHHe. DKOJIOTHYeCKHe MpobJieMbl, CBS3aHHbIE C OKCHIOM
yrnepoaa (IV), rumoresa rno6anbHOrO MOTEMIEHHsI KJAMMATa, NapHUKOBbI
3(QdexT. YronpHas KUCI0Ta U €€ COMM, UX (U3MYECKHe U XUMUYECKHe CBONCTBA,
nonydeHne M npuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kap6oHATOB B OBITY, MEAMLIMHE, NPOMBIIIIEHHOCTH H CEIBCKOM
XO035HCTBe.

[lepBoHa4anbHbIe MOHATUS 06 OPraHMYECKMX BEINECTBAX KaK O COeAUHEHUSIX
yriiepozaa (MeTaH, 3TaH, STUJIEH, aleTHIeH, 3TaHOJ, IULEPUH, YKCYCHas KUCIIOTa).
[Ipupozxtble HCTOYHMKH yreBOJOpPOAOB (Yronib, MPUPOIHBIA ras, He(Th),
MPOAYKTBI WX mepepaloTku (OeH3uH), UX poib B GBITY M MPOMBIILIEHHOCTH.
[lonsiTie 0 GHONOrMUecKy BaXKHBIX BELIECTBAX: KUpaX, OENKaX, YrIIeBoaax — i ux
poiM B KM3HH dejoBeka. MarepuanbHoe €IMHCTBO OpraHMYecKHUX U
HEOpPraHMu4eCKuxX COeAMHEeHHUH.

Kpemuuii, ero Qusuueckue u XUMHYECKME CBOKCTBA, MONyYEeHHE M
npumerenne. CoeluvHenus KpemHHs B mpupoge. OOmiue npeacTaBieHus o6
okcunae kpemuusa (IV) u kpemHueBoit kucinore. CHIMKATBl, UX UCIOJIB30BAHHE B
ObITy, B NPOMBILINIEHHOCTH. BakHelilune cTpouTeNbHBIE MaTepHa sl KepaMHKa,



CTEKJIO, LIeMeHT, OeToH, )Kelle300eToH. [IpoGnemer Ge3onacHOro MCMIoONB30BAHUS
CTPOMTEIIbHBIX MAaTEPHAIIOB B [TOBCEIHEBHOM JKU3HH.

Xumuueckuii ykcnepumenms:

H3yueHHue o0pasloB HEOPraHWYeCKMX BEIECTB, CBOMCTB COJISHOI KHUCJIOTHI,
MPOBEACHHE Ka4€CTBEHHBIX PeaKLMi Ha XJIOPUA-HOHBI U HAG/IOEHHE TIPH3HAKOB
HX TPOTCKaHHs, OMBITHI, OTpaXkarolue (GU3NYECKHEe M XUMHYECKHE CBOHCTBA
FAJIOTEHOB M HMX COENMHEHMH (BO3MOXHO HCIMONB30BAaHHE BHIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ o0pasuamMd XJIOPHIOB (rajJOreHHOB), O3HAKOMIECHHE C
obpasuamMu  cepl M e  COEAMHEHMAMH  (BO3MOXKHO  HCIIOB30BAHMeE
BHAEOMATEpHaoB), HabrOAeHHe Tpoliecca o0yIIMBAHUS caxapa [0J JeHCTBHeM
KOHLEHTPUPOBAHHOM  CEpPHOM  KMCIOTBI, HW3yYeHHE XHUMHYECKHX CBOMCTB
pa30aBieHHON CepHOM KUCIIOThI, MPOBELeHHE KaYeCTBEeHHOI peakiuu Ha cysbdar-
MOH M HaOJIOeHHe NpH3HAKA €8 MpPOTeKaHHs, O3HAKOMJICHHE C pusrUecKuMH
CBOKMCTBAMHU a3oTa, ¢ochopa M UX COeTUHEHHIT (BO3MOJKHO HCIOJIb30BAHUE
BH/lOMATEepHaoB), odpasiuamu a3oTHbIX U (ochOpHBIX yao6peHHuii, noayyeHue,
cobupaHHe, pacrno3HaBaHHe M H3y4eHME CBOWCTB aMMHAKa, [IpOBEIEHHE
Ka1IeCTBCHHBIX peaKUMH Ha MOH aMMOHHUs U (ochaT-uOH U W3yueHHe NPU3HAKOB
HX NIPOTCKaHHs, B3aMMO/ACHCTBHE KOHLIEHTPUPOBAHHON a30THON KUCIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJI30BaHHE  BHAEOMATEPUAIOB), U3y4yeHue Mojese
KPUCTAIMYCCKUX DPELIETOK anMmasa, rpadura, (ymwiepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aficopOLMK  PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM yriaéMm u
YCTPOHCTBOM IPOTUBOrasa, NONydYeHHe, COOUpaHne, PACIIO3HABAHUE 1 U3y4yeHue
CBOHCTB yIJIEKHUCIIOTO rasa, NpoBeJeHHEe KAYeCTBEHHBIX PeaKiuii Ha KapOoHat u
CHJIMKAT-MOHBI W  HM3yY€HHWE MPU3HAKOB HX INPOTEKAHHUS, O3HAKOMJIEHHE C
MPOAYKUMEH CHIMKATHOM INPOMBIIUIEHHOCTH, pelleHue 3KCIIepUMEHTAJIbHBIX
3anaq rno reme «BaxkHe# e HeMeTaUIbl U UX COSTUHEHUS.

MeTanibl U UX COeIHHEHHUS

Ob1uas XapakTepUCTHKA XUMUYECKHX /IEMEHTOB — METANJIOB Ha OCHOBAHUMU
nx nonoxenus B Ilepuomuueckoil cucreme xumuueckux siaementos JI U
MenjeneeBa 1 crpoeHusi atomoB. CTpoeHHe MeTayioB. MeTalndeckas CBS3b 1
METajIMvecKas  KpUCTAUIMYECKas — peérka.  DNIeKTPOXUMUYECKUH  psil
HalpsoKeHUH MeTa/ioB. Ousnyeckue W XUMUYECKHe CBOMCTBA MeTamnos. O6mHe
CIOCOOBI MOJy4eHHs MeTauioB. [IoHATHE O KOpPpO3MH METaJlJIOB, OCHOBHBIE
CIOCOOBI 3aWUThl MX OT Kopposuu. CIuiaBbl (CTalb, 4yryH, IIOpaJlOMUHUM,
OpoH3a) 1 UX NPUMEHEHHE B ObITY U IPOMBILIIEHHOCTH.

Ilenounsle meramnsl: nonoxenue B Ilepuoandeckoil cHCTEMe XMMHYECKHX
snemenToB JI. Y. Menneneesa, CTpoeHHe MX aTOMOB, HAXOXKIEHHE B pupose.
Dusnyeckne U XUMHYECKHE CBOHCTBA (Ha pUMepe HaTpus U Kanus). OKCUIbl U



FMAPOKCHBI HaTpus u Kanus. [IpuMeHeHHe ILHeJOYHBIX MeTaioB U HX
COEIMHEHU.

[Ilenoyno3emeibHble MeTallbl MarHuid M KajJblLMU: [OJIOKEHUE B
[lepuoauueckoii cucreme xumuueckux snementos Jl. M. Menneneesa, ctpoenue
X aTOMOB, HaxoKaAeHue B npupojie. Pu3nyecKkue 1 XUMUYECKHEe CBOMCTBA MarHus
U KanblUus. BaxuHelue coeauHeHUs KalbLis (OKCHUI, TUAPOKCHZI, COJIK).
JKécTkocTh BOZBI M €IOCOOBI €€ yCTpaHEeHHsl.

AntoMuHUHR: nojoxeHue B [leproanueckoi cucteMe XUMHYECKHX 2JIEMEHTOB
JI. 1. MenpeneeBa, CTpoeHHEe aroMa, HaxoX[eHWe B npupoje. Pusuveckue u
XMMHYECKHe CBOMCTBA alfOMUHUA. AM(DOTEpHbIE CBOMCTBA OKCH/IA ¥ T'HAPOKCH/IA
AJIIOMUHUSI.

Keneso: nonoxenue B [leproanyeckoil cuCTeMe XUMHYECKUX 371eMeHTOB /I
M. MenneneeBa, CTpoeHUE aroma, HaxoxaeHue B Ipupoze. Dusuyeckue u
XUMHYECKUe CBONCTBA Kee3a. OKCHIbl, THAPOKCH I U conu xkene3a (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U IOJIyYEHHE.

Xumuueckuit IKcnepumenm:

o3HaKomiIeHHe ¢ o0pa3uamu MeTajlsioB M CIUIaBOB, HUX (DU3UYECKUMH
CBOMCTBAMHM, H3yYe€HME  pe3y/bTaTOB  KOPPO3MM  METAUIOB  (BO3MOKHO
UCII0JIb30BaHUE BHJeOMaTepUasioB), OCOOEHHOCTEH B3aUMOIEHCTBUS OKCHJA
KaJblMsi ¥ HaTpus C BOAOHW (BO3MOXKHO MCIOJb30BAHUE BHEOMATEPHAIIOB),
HCClIeIOBaHUE CBOMCTB JKECTKOM BOJBI, IIpoLiecca rOpeHus jKejie3a B KHCI0po/e
(BO3MOKHO  HCIIOJNB30BaHUE  BHAEOMATEpPHANIOB), IMPHU3HAKOB  IPOTEKAHUs
KayeCTBeHHBIX peaKUWi Ha MOHBbI: MarHus, KaJbLUs, allOMHUHHMs, LIMHKE, JKele3a
(1) n xxenesa (III), menu (II), HabnroaeHKe ¥ ONMUCAHKME TIPOLIECCQR, AT rmare



Peanuzanus MeXIIpeAMETHBIX CBf3eil NMpu M3y4YeHHWH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 MCIOJAb30BaHHE Kak OOIIMX eCTeCTBeHHO-HayYHBIX
MOHATUHI, TaK U IOHATHH, ABISAIOIIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOTr0 UK.

OOw11e ecTecTBEHHO-HAY4YHble [OHATUS: Hay4yHbld (akT, runoresa, 3aKoH,
TEOpHs, aHaJIM3, CHUHTEe3, KiIacCHU(pUKaLUs, NEePUOAMYHOCTb, HAOIOACHHE,
SKCTMIEPUMEHT, MOJEIMpPOBAHKHEe, H3MEpeHHe, MOjejb, SBJICHHE, MNapPHUKOBBIH
3(deKT, TeXHOJIOrUsl, MaTepUabl.

@Qusuka: Marepus, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, MOH, HYKIH],
M30TOMbI, PaAMOAKTHUBHOCTH, MOJIEKYJ]a, JJIEKTPHYECKHH 3apsii, MPOBOAHUKH,
MOJYNPOBOAHUKH, AMAJIEKTPUKH, (DOTOINEMEHT, BEIUECTBO, Telno, 00bEM,
arperaTHOe COCTOSIHUE BeLIeCTBa, ra3, pacTBOP, paCTBOPUMOCTD, KpUCTaIIuYecKast
pewmérka, criaBbl, (U3MYECKUE BeJIUYHHBI, JUHHULBI U3MEPEHHUs, KOCMHUYECKOe
IPOCTPaHCTBO, IIaHEeTHI, 3BE€3/61, ConHILe.

buonorus: dotocunres, aeixanue, Ouocdepa, skocucTeMa, MHHEPATbHbIE
yA00peHHsl, MUKPOIJIEMEHTbI, MAKPO3J1eMEHTbI, TUTATEIbHbIE BELECTBA.

['eorpadmsa: armocdepa, rugpocdepa, MUHepanbl, TOpPHbIE MOPOIbI,
[oJie3Hble MCKOMaeMble, TOILIUBO, BOAHbIE PECYPCHI.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI ITPOI'PAMMBI I10
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE ~pe3ysbTaThl OCBOEHMSI MPOrpaMMbl OCHOBHOTO  OGIIEro
00pa3oBaHus JOCTHTAIOTCA B XoJe OOyYeHHS XUMUM B €IMHCTBE yueGHOH W
BOCIHTATEILHON AESTENbHOCTH B COOTBETCTBUU ¢ TPAXUIIMOHHBIMU POCCHICKHUMH
COLHOKYJIbTYPHBIMM M JlyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, TPHHATBIMH B
oOulecTBe IPABUIAMU M HOPMAMH [IOBEJEHHS M CINOCOOCTBYIOT MpOLEccam
CaMOIO3HAHUsI, CAMOPA3BUTHS U COLMAIU3aLUK 00YYarOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl — OTPAKAIOT  TOTOBHOCTh  OOYYAIONIHXCS
PYKOBOZCTBOBaTbCSI  CHCTEMOW  IIO3UTHBHBIX LEHHOCTHBIX OpHEHTAlMi U
paclIMpeHHe OIbITa AEITEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPHOTHYECKOro BOCIIHTAHMSI:

LICHHOCTHOI'O OTHOLIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
W Hay4YHOMY HACIeIuI0, NOHUMaHUS 3HA4YEeHHs XMMHUYECKOW HAayKH B HKHU3HU
COBPEMEHHOTr0 001IecTBa, COCOOHOCTH BIALETh AOCTOBEPHON HMH(pOpMaIHei o
MEPEOBbIX JOCTHKCHUSIX M OTKPBITHAX MHUPOBOM M OTEYECTBEHHOM XUMMH,
3aHHTEPECOBAHHOCTH B HAY4YHBIX 3HaHUAX 00 yCTpoiicTBe MUpa 1 0OLIECTBa;

2) rpazKAaHCKOro BOCIHTAHHA:

[IPEJICTABJICHUsT O COLMAJIbHBIX HOpPMAax MW [paBHIaX MEKIMYHOCTHbBIX
OTHOLUCHUH B KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOH,  y4eOHO-HMCCIeNOBATeNbCKOH, TBOPYECKOM M APYrMX  BHax
ACATENIbHOCTH, TOTOBHOCTH K pPa3sHOOOPa3HOH COBMECTHOH IEATEeNbHOCTH IIpH
BBITIOJIHCHUM  y4eOHBIX, [O3HABATEJbHBIX 3a1a4, BBINOJHEHUH XUMHYECKHX
IKCMEPUMEHTOB, CO3MaHUM y4eOHBIX IPOEKTOB, CTPEMIIEHHUS K B3aMMOIIOHUMAHUIO
H  B3aHMONIOMOLIM B TMpoLecce 3ToM y4eOHOH [eATeNbHOCTH, TOTOBHOCTH
OLUCHMBATH CBOE TMOBEJEHHWE M IIOCTYNIKH CBOMX TOBApPHIIEH C IO3UIHH
HPaBCTBEHHBIX M TIPABOBBIX HOPM C Y4ETOM OCO3HAHMUS TIOCIECTBHUI TOCTYKOB;

3) UEHHOCTH HAYYHOI'O MO3HAHHUSL:

MHPOBO33PEHYECKUE IPE/ICTABIEHUs] O BELeCTBE W XUMHUYECKOH peaxumu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH M COCTABISIOLLNE
OCHOBY UIsl IIOHHMaHHs CYLIHOCTH HAay4YHOH KapTUHbI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUs MPUPOABI, B3aUMOCBA3SAX YEJIOBEKa C
PUPOIHOH CPe/IOH, O POJIM XUMUH B NO3HAHUH 3THX 3aKOHOMEPHOCTEI!;

[I03HABATE/IbHBIC MOTHBBI, HAlIPABJIIEHHBIE HA TOJyY€HHE HOBBIX 3HAHUN 110
XUMHUH, HEOOXOOUMBIE IJIT OOBSICHEHUS HAOJIIOJaeMBbIX IIPOLIECCOB U SIBJICHUM,
[03HABATEJIbHON, WHMOPMAIMOHHOW M YUTATeNbCKOM KyJbTYphl, B TOM YHCIIE
HaBbIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTAMH, CIPaBOYHON



JTUTEPATYpOH, JOCTYNHBIMH TEXHUYECKHMMH CpPeACTBaMH HH(MOPMAILMOHHBIX
TEeXHOJIOIUH;

HHTepeC K OOY4YeHHI0O W II03HAHUIO, JFOO03HATENBHOCTh, INOTOBHOCTH M
criocoOHOCTh K camM0o00pa30BaHUIO, MPOEKTHOH M HCCIeN0BaTEIbCKOM
NeSTeJIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBICHHOCTH U YpOBHs OOyudeHHs B
JajdbHEeHIIEM;

4) popmupoBaHust KyJbTYPbI 310POBbS:

OCO3HAaHHWE LEHHOCTH JKHU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3/I0POBbIO, YCTAHOBKM Ha 3/0pOBbiH 00pa3 JKM3HMU, OCO3HAHWE MOCJEACTBUI U
HEeNpUsITHE BPEAHBIX NPUBbIYEK (yNnoTpeOeH s allKoros, HApKOTUKOB, KypeHus),
HEOOXOAMMOCTH  COOMIIOeHUsSI TMpaBWJl  0OE30MacHOCTH IpH  O0pallleHHH ¢
XMMHYECKMMU BELIECTBAMU B OBITY U peajbHOM KU3HHU;

S) TpyaA0BOro BOCIHTAHMS:

HHTEPEC K MPaKTHYECKOMY U3YUEHHUIO NMPoQeccuii U Tpyaa pa3IMuHOro poja,
yB@KEHUE K TPyAy M pe3ysbTaram TPYAOBOM HEATENIHBHOCTH, B TOM YHC]IE Ha
OCHOBE TPHUMEHEHHWs IMpPEeIMETHbIX 3HAHWM @0 XWMHUHU, OCO3HAHHBIA BBIOOP
WHIMBH/IyalIbHOM TPAEKTOPUU IIPOJOJIKEHUsI 00pa30BaHusl C y4ETOM JIMYHOCTHBIX
HHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,
YCHEIIHOH NMpo(ecCHOHAIbHON NeSTeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHIA,
FOTOBHOCTH alaliTUPOBAThCS B MPOoeCCHOHANIBHOM cpejie;

6) 5KOJIOrHYeCKOIo BOCIIHTAHHUA:

3KOJIOTUYECKH LeaecooOpa3Hoe OTHOLUGHHWE K I[pUpoJAe KakKk MCTOYHUKY
JKU3HU Ha 3emie, OCHOBe e€ CyILeCTBOBAHMS, MTOHUMAaHUE LEHHOCTHU 30POBOr0 U
OesonacHoro oOpas3a JKM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3HMUECKOMY M ICHUXUYECKOMY 310POBBIO, OCO3HAHHE LEHHOCTH COOJIOAEHUS
rpaBuJj1 0€3011acHOro MOBeAeHUs pU padoTe ¢ BELECTBAMM, & TAKIKE B CUTYALUAX,
YyIpOXKaAIOLIUX 310POBbIO U JKU3HU JTHOJICH;

COCOOHOCTH NMPUMEHSATh 3HAHMS, MOJydyaeMble MPH M3YYEHUH XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKpYKaroLeld NPpUPOAHON CpelloM, A MOBBILLICHMUS
YPOBHSI ~ DKOJIOTHYECKON  KYJIbTYpbl, OCO3HaHUS TIJI00ALHOrO  Xapakrepa
9KOJIONMYECKUX Mpo0jieM U MyTed WX pelleHUs MOCPeACTBOM METOA0B XHMHH,
9KOJIOTMYECKOr0 MBILIIEHUs, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOW U COLMANIbHOM MpaKTHKe.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeiaMeTHbIX pe3yJbTATOB BBIAEISIOT 3HAYUMbBIE LIS
(GopMHpOBaHMS MHPOBO33peHHsi OOIIeHay4YHble TMOHATHS (3aKOH, TeOopHs,
MPUHLIKI, TUIOTE3a, (aKT, CUCTEMa, MPOLECC, SKCIIEPUMEHT U JPYyroe.), KOTOphbIe
HCIIO/Ib3YIOTCS B ©CTeCTBEHHO-HAay4HBIX y4deOHBIX NpeaMeTax W I03BOJISIOT Ha
OCHOBE 3HAHMM M3 3TUX NpeAMETOB (OPMHUPOBATH MpEACTaBIEHHE O IEeNOCTHOM



Hay4HOH KapTHHE MUpa, U yHUBepcalbHble y4eOHble JeHCTBHA (MO3HABATEbHBIE,
KOMMYHUKATUBHBI®, PETYJSITHBHBIE), KOTOpble OOecrnedruBalOT (OPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSITE/IbHOMY ILIAHUPOBAHMIO M OCYLIECTBICHHUIO y4eOHOI
JIesITeIbHOCTH.

Ilo3naBaTebHbIe YHHBepcabHbIE yueGHbIe JelicTBHS

basoBble 1oruyeckue gencTBus:

YMEHHsl MCMOJb30BaTh NPUEMBI JIOTHYECKOTO MBILUIEHHS TPH OCBOEHHH
3HAHUI: PaCKpbIBATh CMBIC] XUMHYECKHX MOHATUM (BBIAEIATH UX XapaKTepHble
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C APYTUMHU TOHSTUSIMH), HCIOJIb30BATh
MOHATHS U1 OOBACHEHHs OTANbHBIX (HAKTOB M SBJIEHHUM, BRIOMPATh OCHOBAHUS H
KPUTEPHH ISl KJIACCH(UKALIMKM XMMHYECKHX BELIECTB W XHMHYECKHX peaKLui,
YCTaHaB/IMBaTh TNPHUYUHHO-CIICJCTBEHHbIE CBSI3U MEKAY OOBEKTAMM H3y4YeHMUs,
CTPOUTh JIOTUYECKUE pACCyKAEHHS (MHAYKTUBHbIE, JeAYKTHBHBIE, [10 aHAIOTHH),
JIENIaTh BBIBO/bI U 3aKIIOYEHHS;

YMEHHUE TIPUMEHSATb B [MpPOLECCe IIO3HAHWs IMOHSATHUS (NpeAMeTHble W
MeTalpeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOZIEIIH, HCIIOIB3yeMbIE B XHMHH,
npeoOpa3oBbIBATE MMPOKO NPUMEHSEMBIE B XUMHH MOZEbHbIE TPeICTaBIeHUs —
XMMHYeCKHH 3HaK (CUMBOJI 3NIeMeHTa), XuMmudeckas (opMmysna M ypaBHeHHe
XUMUYECKOH peakiny — MpU pelIeHHH YyueOHO-IT03HaBaTeNbHBIX 3a/1a4, ¢ yYETOM
5THX MO/ICJIBHBIX IIPE/ICTABIEHUN BBISBISATH U XapaKTePH30BaTh CYILIECTBEHHLIE
MPU3HAKH H3Y4aeMBIX 00BEKTOB — XMMHYECKUX BEIIECTB H XMMHYECKHX PeaKiui,
BBISAB/ISITH ~ OOLIME  3aKOHOMEPHOCTH, INPUYHUHHO-CIIEACTBEHHBIE CBSI3H U
MPOTUBOPEYHS B H3yHYaeMbIX [POLIECCax U SIBJIEHHSIX.

basosblie neejie10BaTe/IbCKHE 1eHCTBHS:

YMEHHME HCMO/Ib30BaTh ITOCTABJIEHHbIE BOMNPOChI B KayeCTBE HHCTPYMEHTd
[O3HAHMUS, a TaKXKe B KayecTBE OCHOBBI Ui (OPMUPOBAHUS T'HIIOTE3bI I10
POBEPKe MPaBUIIbHOCTH BbICKA3bIBAEMBIX CYIKICHHIA;

npuobpeTeHye OnbITa MO IUIAHUPOBAHMIO, OPraHM3ald¥ H [POBEJEHHIO
YUEHHYECKUX 3SKCIEPUMEHTOB, yMeHHWe Habloaath 3a XOAOM Mpolecca,
CaMOCTOSTEJIBHO TIPOrHO3UPOBAThL €ro pe3ysbTar, POopMYyJIHUpOBaTh 0000LICHUS 1
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOrO OMbITA, UCCIEAOBAHHUS, COCTABIATE OTYET
0 npojeaHHOM paboTe.

PaGora ¢ nndopmaumneii:

yMeHHe BbIOUpaTh, aHAIM3UPOBATH KM HHTEPIIPETHPOBATH UH(GOPMALMIO
pasnuyHbIX BUIOB M (POPM NpPeACTABIEHHs, MOJY4AeMYI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-IOIyJIsIpHAs  JMTEpaTypa XMMHYECKOTO COJEpIKaHMs, CIIPABOYHBIE
nocodust, pecypcel MHTepHera), KPUTHYECKH OLIEHHWBATH MPOTHBOPEUMBYIO H
HEOCTOBEPHYIO HH(OPMALIHIO;



YMECHHE MPUMEHATH pas3jnyHble METO/bl M 3alpoChl MpU MOUCKe U oTOOpe
MHOOpPMALMK M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX I BBIOJHEHHS
yueOHBIX ¥ NO3HABATENBHBIX 3a1a4 ONpe/eIEHHOrO THIA, IPHOOPETEHHEe OIBITA B
00/1aCTH  MCIONb30BaHUS MH(DOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIaJIeHHE KYJIbTYPO aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUYHbBIX [TOUCKOBBIX CHCTEM,
CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBHYIO (GOpMyY NpeacTaBieHusi HHPOPMALIUK 1
WUTIOCTPUPOBATh pelIaeMble 3aaud HEeCJIOKHBIMM CXEeMaMH, JuarpaMMaMi,
Apyrumu hopMamu rpaduki U UX KOMOMHALIUSIMH;

YMEHHE HCIO/Ib30BaTh W aHAJUM3UpOBaThb B Ipolecce Yy4yeOHOU U
MCCJIe10BATEIbCKON IeATeNbHOCTH MH(OPMALMIO O BIUSHUM MPOMBIIIICHHOCTH,
CEJIbCKOTO XO34HMCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKpYIKalolleW MpUpOaHON
Cpe/bl.

KovMmyHuKaTHBHBIE YHHBepcabHble yueOHbIe AefiCTBHSI:

YMEHMSI 3a]aBaTh BOIPOCHI (B Xoxe auajgora 4 (MJIM) AMCKYCCHM) IIO
CymiecTBy  obOcykgaemMoil  TeMmbl, (OpMyJIMpOBaTb  CBOM  [PeJIOKEHHSI
OTHOCHTEJILHO BBIIMOJHEHUS NPEeAJIOKEHHOMN 3a/1a4H;

YMEHMSI  MPEJCTaBIATh  [OJIYYEHHbIE  pe3yJbTaThbl  [103HABATENIbHOMN
ACATENIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaX; JelaTbh Ipe3eHTaLuio
pe3yJIbTaTOB BBINOJTHEHUSI XUMUYECKOro sKcrnepuMmeHTa (i1abopaTOpHOro OIbITa,
nabopaTopHO¥ paboThl 110 HCCIIE0BAHUIO CBOMCTB BEIUECTB, y4eGHOro MpoeKTa);

YMEHHsI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOIl
MO3HABATEJIbHOW W MCCIIEJOBAaTeIbCKOW  JESATENBHOCTH TPH  pELIeHHH
BOBHHUKAIOLIMX NPOOJIeM Ha OCHOBe yuéra OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuuit (06cyxaenus, oOMEH MHEHMSIMH, «MO3TOBbBIE LUTYPMBI», KOOPAWHALMS
COBMECTHBIX JEHCTBMM, ONpejiejeHHe KpPUTEPUEB [0 OLEHKE KayecTBa
BBITOJIHEHHON pabOThl U JIpyrue).

PeryssituBHble yHHBepca/ibHble y4eOHbIe AeiicTBHSI:

YMEHHE CaMOCTOSATEJIbHO OINpEeNeNsiTh LEeNH AeATEIbHOCTH, IUIaHHUPOBATS,
OCYLIECTBIATh, KOHTPOJIMPOBATE M IPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeIbHOCTD, BEIOMpaTh Hanboee 3¢ deKTHBHbIE CrIOCOOBI pelIeHHs y4eOHbIX U
NO3HABATEJIBHBIX 3aJla4, CAMOCTOSATENIBHO COCTaBJIATh MM KOPPEKTHPOBAThH
MPEAJIOKEHHBIA aJrOPUTM JEHCTBHH MpU BBINOJHEHHH 3aJaHUN ¢ Y4ETOM
[OJy4eHHs] HOBBIX 3HaHMH 00 M3y4yaeMBIX OOBEKTaX — BEMIeCTBAX M peaKlusX,
OLCHMBATL COOTBETCTBHE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHON LENH, yMeHHe
MCII0JIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MpeiaraéMble B YCJIOBUU 3a/1aHui.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ysNbTATOB [0 OCBOGHMIO 00S3aTENBHOIO
CONEp)KaHHsl, YCTAHOBICHHOIO JaHHOH (enepanbHOi paboyeil MporpaMMmoi,
BbI/IE/ISIOT: OCBOCHHbIE O0Y4YarOIMMUCS Hay4yHble 3HAHUS, YMEHHsS M CIIOCOOBI



NCUCTBUM, creuMpUuecKue Ui [peAMETHON o0nacT  «XUMHs», BB
JACATENBHOCTH MO  [IOJYYEHHWIO  HOBOIO  3HAHWS, €ro MHTepIpeTaluH,
npeoOpa3oBaHMIO U NPUMEHEHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYaLUsX.

K konny o0yuenus B 8 ki1acce peJMeTHbIe pe3yIbTaThl Ha 0A30BOM ypOBHE

JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Yy O0YHAIOIIMXCS YMEHHMIA:

* PacKphIBaTh CMBICI OCHOBHBIX XMMHWUYECKUX IOHSTHI: aToM, MOJIEKYa,
XUMHYECKHUN 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEIIEeCTBO, CMECh
(onHOpPOAHAs M HEONHOPOJHAS), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJIeKYJIsipHass Macca, KOJMWYECTBO BELIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi 101 XUMHYECKOro 3JIEMEHTa B COeJMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHME, COJib, IJIEKTPOOTPHLATENBHOCTh, CTENEHb
OKHUCJIEHHS, XMMHYecKas peakuus, Klaccupukauus peakuuil: peakiuu
COC/IMHEHHMs, pPEeaKLUMM pasjOKEHUs, peakLuu 3aMeLUeHHus, peakluu
oOMeHa, 9K30- M IHAOTEpPMHYECKUE PeaklUy, TEeII0BOM 3P(hEeKT peakiuH,
SIAPO  aroma, 3JIEKTPOHHBIM CJIOH atoMa, aroMmHasi opOuTalb, paauyc
aToMa, XMMUYeCKas CBs3b, MOJISIPHASE U HEIOJsIpHAs KOBAJEHTHAs CBS3b,
HOHHAasl CBsA3b, MOH, KaTHOH, aHUOH, pacTBOp, MaccoBasi OJisI BEllecTBa
(mpoLieHTHAst KOHLIEHTpALKs) B pacTBOpE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMUYECKUX IMIOHSTUH WU
MIPUMEHSATE 3TH IOHATHS [IPU OMUCAHUH BEILEeCTB U UX IIpeBpallleHui;

* HCIIOJIb30BaTh XHMMHMYECKYIO CHMBOJMKY [ COCTaBleHUs (QopmyJl
BEIIECTB ¥ YpaBHEHUN XUMHUYECKUX peaKLIUii;

e OMNpeJeNaTh BaJIEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX,
CTENEeHb  OKHMCJIEHHMS  3JeMEHTOB B  OMHApHBIX  COEIMHEHHUSX,
MPUHAIICIKHOCTh BEILECTB K OIpeAenéHHOMY KJacCy COEIMHEHUH II0
(opmynam, BHUA XUMHYECKOH CBs3M (KOBaJIEHTHas W MOHHAs) B
HEOPraHUYECKUX COeIMHEHUSIX;

* packpeiBaTh cMmbica [lepuoauueckoro 3akona JI. WM. Menngeneena:
JIEMOHCTPUPOBATE ITOHUMAHHE IEPUOJMYECKON 3aBUCHUMOCTH CBOHCTB
XUMUYECKHX 3JIEMEHTOB OT MX IOJ0XKeHHs B [lepmoamueckoil cucreme,
3aKOHOB COXPaHEHHs MacChl BEILLECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO Y4Y€HHsI, 3aKOHa ABOraipo;

e ONKUCBIBATL M XapakTepus3oBaTb TabnuuHyio ¢dopmy [lepuoauueckoi
CUCTEMBbl XMMHYECKHX OJEMEHTOB: pa3iuyarh [OHSTHUS «IJIaBHAas
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)», maiasie u
Ooibllle MEepHOABl, COOTHOCUTH O0O3HAYEHHS, KOTOPHIE HMEIOTCS B
rabimmue «llepuonuueckas cucrema xumuueckux osnemenros J[. WU.
MCHI[E‘J'leeB‘d» C HHCIOBBIMH XapaKTepUCTUKaMH CTpOCEHHUsI aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij siipa, O0IIee YUCIIO IEKTPOHOB
¥ pacrpe/ieIeHHe UX M0 IeKTPOHHBIM CIIOSIM);

* KiaccH(ULUMPOBaTh XMMHUYECKHE JJIEMEHThI, HEOPraHWYECKHE BEIeCTBa,
XUMUYECKHEe peakiuu (M0 YHMCIy M COCTaBy YYacTBYIOLIMX B peakiiu
BEILUECTB, I10 Ter1oBoMy b dexTy);

* XapaKTepH30BaTb (OMUCHIBATH) O0lLIME XUMHUYCCKME CBOWCTBA BELIECTB
pas3iMYHBIX KJ1aCCOB, MOATBEPK/1asl ONUCaHUe MPUMEPaMH MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKUX peaKIiii;

e [POTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX KaUY€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMHUYECKHUX IpeBpallleHH# B
pas3IM4HbIX YCIOBHUSX;

* BBIYUC/SITE OTHOCHUTENBHYIO MOJEKYISIPHYO U MOJSIPHYIO MAacchl
BELIECTB, MAacCOBYIO JOJII0 XHMMHYECKOro 3jemMeHTa 1o dopmyie
COEIMHEHUS, MACCOBYIO JOJIIO BEILECTBA B PaCTBOpPE, MPOBOJUTE PACUETEI
10 YPaBHEHUIO XUMUYECKON peaKiuu;

e TPUMEHSATH OCHOBHBIE ONEPALUU MBICIUTENLHON NeATEIbHOCTH — aHaJIHu3
M CUHTEe3, CpaBHeHHe, 000O0LIeHHe, CUCTeMaTH3al|io, KiIacCH(UKaLMIO,
BBISIBJICHHE NPUUYHMHHO--CJEACTBEHHbBIX CBsA3ed — A/ M3yuYeHHs CBOMCTB
BEIIECTB M XMMHYECKMX peakUuil, ecTeCTBEeHHO-HAy4Hble METO/bI
MOo3HaHUs — HaOIoJeHHe, U3MEpeHHe, MOJEIUPOBAHHE, IKCIIEPUMEHT
(peanbHbBINA U MBICTICHHBIH );

e CJC/OBaThb  MpaBW/iaM  [OJb30BaHMS  XUMHYECKOH  Mmocyaodt u
nabopaTopHbIM 000pyJOBaHHEM, a TaK)Ke MpaBuiaM OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH [0 BBIIOJHEHHUIO
nabopaTOPHBIX XHMHUYECKHX OIBITOB [0 IMOJYyYEHHIO W COOMPaHMIO
razoo0pasHbeIX BeLIeCTB (BOJOpOJA H KHCJIOPOIA), IPHUTOTOBICHUIO
pacTBOPOB C OTpE/ENIEHHOW MaccOBON [oyiell pacTBOPEHHOI'O BeEILECTBa,
[JIAHUPOBAaThb W NPOBOAWUTH  XUMHYECKHE  JKCIEPUMEHTBI IO
pacro3HaBaHWIO PaCTBOPOB ILEI0YeH U KUCIOT ¢ MOMOIIBI WHANKATOPOB
(1akmyc, GpeHoa(TanenH, METUIOPAHXK U APYyTHe).

K konry oOydenus B 9 kjacce npeaMeTHble pe3ysibTaThl Ha 6a30BOM ypoBHE

AOJIKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YHYAIOLIMXCS YMEHHUI:

* PACKpbIBATh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSTHH: XHMHYECKUN
2JICMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHMOH, [POCTOE BEIeCTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTB, 3JIEKTPOOTPHUIATENIBHOCTh, CTEIECHb
OKHUCJICHHUsI, XUMUYECKas peakiys, XUMHYecKasi CBA3b, TEIIOBOH 3hdeKT
peaKkLuu, MOJIb, MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTEI,
HEDJIEKTPOJIUTEI, OJJIEKTPOJIUTHYECKAs] JHWCCOLHALNS, PeakUUH HOHHOTO
oOMeHa, KaTaau3aTop, XHUMHYECKOe paBHOBecHe, oOpaTumble u



HeoOpaTHMble peaKiMH, OKHCIHTEbHO-BOCCTAHOBUTE BHBIE peakiuu,
OKHCIIMTENIb, ~ BOCCTAHOBUTENIb,  OKHCICHME W  BOCCTaHOBJIEHHE,
aJuIOTPONHs, aM(pOTEPHOCTh, XUMHYECKasi CBA3b (KOBaJIEHTHas, HOHHAs,
MeTajIMyecKas), KpUCTAIIIMYeCKas peléTka, KOPpO3Us MeTajlioB,
CIIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeAeibHO JOIMyCTHMAst
KoHueHtpauus I1/IK Bemectna;

WIIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XMMHMYECKUX [IOHATHH W
MPUMEHSATD 3TH IOHATHS NPH ONMCAHMM BELIECTB U MX MPEBPaLICHHU;
HUCIIOIB30BATE  XMMHUYECKYIO CHMBOIMKY /s cocTaBieHus (opmyI
BELUCCTB U yPABHEHHH XUMHUYECKUX PeaKLIUii;

ONPEACIATh BaJICHTHOCTD M CTENEHb OKUCICHUS XUMHYECKUX IeMEHTOB B
COCIMHEHUAX pa3NUMYHOrO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K
OMpEe/IeIEHHOMY KJIacCy COeIMHEeHHH Mo (opMyaaMm, BHI XHMHYECKOM
CBA3M (KOBAleHTHAs, MOHHAs, META/UIMYECKas) B HEOPraHHYECKHX
COCAMHCHUAX, 3aps/l HOHA IO XUMHUYECKOH (opMmyJie, XapakTep Cpejibl B
BOZIHBIX PAacTBOPaX HEOPraHUYEeCKUX COCAMHEHMH, THII KPUCTAJIMYECKOH
peLIETKH KOHKPETHOTO BEIIeCTBa;

packpeiBaTh cmbici [lepuoanyeckoro 3zakona JI. M. Meungeneesa u
ACMOHCTPHPOBATh €r0 I[OHUMAHHWE: OIMChIBATE W  XapakTepH30BaTh
Tabi4Hy0 popmy Ilepuonnyeckoil cHCTEMbl XUMHYECKHX 31eMEHTOB:
pasiinyath IOHATHA «IVlaBHas mnoarpynna (A-rpymnma)» U «nobovHas
noarpynmna (b-rpynma)», manmele u Gonblive MEPHOMBI, COOTHOCHTH
0003HAYEHHsI, KOTOpble MMEIOTCS B MEPHOAMYECKON Tabnuie, c
YHUCIIOBBIMU  XapaKTePUCTHKAMHM  CTPOCHHUS  ATOMOB  XUMHYECKHX
DJIEMEHTOB (COCTaB M 3apsai  sapa, OOLIee YMCIO 3JIEKTPOHOB U
paclpeneneHie HuX M0 3JIEKTPOHHBIM CIOSAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COEAUHEHHH B
lpeieNaX MajblX MEPHOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHHS MX
aTOMOB,;

K1acCH(pUUMPOBAaTh XMMUUYECKHE JJIE€MEHThl, HEOPraHUYeCKHe BellecTBa,
XHMHYCCKHE peaKUuH (M0 YHCIY W COCTAaBY YYAaCTBYIOLIMX B peakluy
BCILECTB, MO TEMJIOBOMY >(P(MEKTy, M0 MU3MEHEHHIO CTENeHel OKUC/IeHMs
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIMe U creuu(UuUeckue XUMHUYECKHe
CBOWCTBA MPOCTBIX M CIOXKHBIX BELIECTB, MOATBEPIKNAS OIMCAHHE
pUMepaMi  MOJIEKYJISIDHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIHX
XHMHYECKUX pPEaKIInii;

COCTaBJISITh  YPAaBHEHHSI OJIEKTPOJHUTHYECKOH [JHCCOLMALMU  KHCIIOT,
LIeJIOUed U COJIeH, MOMHBIe ¥ COKpAIEHHbIE YpAaBHEHHS peakuui HOHHOIO



OOMeHa, ypaBHeHHS peaxiui, MIOATBEPKAAIOIIUX  CYILIECTBOBAHUE
CHETHIECKOH CBA3H MEXK/Y BEILECTBAMU PA3THUYHBIX KIIACCOB:;
PACKPEIBATL  CYIIHOCTh  OKHC/IHTENBHO-BOCCTAHOBHTENBHBIX — PeaKIlHii
HOCPEACTBOM COCTABNECHHS JIEKTPOHHOTO GaaHca STUX peaKiuil;
[IPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT KX CTPOEHH,
BOSMOXXHOCTH NPOTEKaHHsI XMMHUYECKHX TpPEBPAIeHHH B Pa3IMYHbBIX
YCIIOBUSIX;

BbIMHCIATE  OTHOCHTE/IbHYIO  MOJEKY/ISPHYIO M MOJSPHYIO —MAcChl
BELIECTB, MacCOBYIO JI0JI0 XUMHYECKOIO 3JeMEHTa 110 (hopmyie
COCAMHEHHS, MACCOBYIO JI0JI0 BELLECTBA B PACTBOPE, MPOBOIUTH PACUEThI
[10 yPaBHEHHIO XUMHYECKOM PEaKLIUK;

COONIONaTh  MpaBHIA  IOJB30BAHUS XUMUYECKOM  MOCYHoM
a00paTOPHEIM  0GOpYIOBAHHEM, a TaKKe npaBuia oOpalleHus ¢
BCIICCTBAMM B COOTBETCTBMM C HHCTPYKUIHAMH IO BBIIOTHEHUIO
1adOpaTOPHBIX XUMHYECKHX OIMBITOB 10 MOJNyYCHHUIO M COOUpaHHIO
ra3o00pasHbIX BELIECTB (aMMUAKa U YTTIEKHCIIOro rasa);

NPOBOMUTL  pEaKUUM, MOATBEPKAAMOUIAE  KAYeCTBEHHBIH  COCTAB
PA3THAHBIX BEILECTB: PaCO3HABATE ONMBITHBIM ITYTEM XJIOPH[-, GPOMHI-,
Hoxua-, KapOoHaT-, (ocdar-, cummukar-, Cylnb(ar-, THAPOKCHI-HOHBbI,
KATHOHB! AMMOHHMs M HOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIHE B
BO/IHBIX pacTBOPaxX HEOPraHUYECKUX BELIECTB;

[IPUHMCHATE OCHOBHBIE OIEpALUM MBICIHTENLHOH IESTEIbHOCTH — aHAIN3
W CHHTE3, CpaBHEHHe, O0OOLICHHe, CHCTEMATH3ALMIO, BBISBICHHE
NPUIHHHO-CIC/ICTBEHHbIX CBSI3eH — Ul U3y4eHUs] CBOMCTB BELIECTB U
XUMHYCCKUX pEeaKLMH, eCTEeCTBEHHO-HAYYHbIE METOABl MO3HAHUS —
HaOJIIO/IeHHe, M3MepeHKe, MOJeIHPOBaHIe, SKCIEPUMEHT (peasibHbI U
MBICJICHHBIH ).
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https://m.edsoo.ru/ff0d4614

bubnuoreka [JOK
https://m.edsoo.ru/ff0d497a




25

26

27

28

29

30

[IPOMBILIICHHOCTH.
[TpuMeHeHHe KHCIOopoaa
Tennosoii a3¢dexr
XUMHYECKON peaKiluu,
[TOHSITHE O
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https://m.edsoo.ru/ff0d4cda

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

Bubmoteka 1IOK
_ﬁUm”S:.am_moo._,e_:a%&o

Butmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

Bu6moteka [IOK
https://m.edsoo.ru/ff0d50d2

Bubmuoreka [IOK
rn_um..:_:.oamco.:_xmdﬁ_@%




32

33

37

[TpakTHueckas padoTa Ne
4 no teme «llomyueHue u
coOupanue BOJ0poOaa,
HU3yHdEHHE €0 CBOMCTB»
Monsiptblii 00bEM rasoB.
3akoH ABOraapo

Bpraucaenust 00bEMa,

KOJIMYECcTBa BEIIECTBA
ra3a 1o ero U3BECTHOMY
KOJIMYECTBY BEIECTBA
1 00BEMY

Briuucienus 00bEMOB
4308 110 YPaBHEHHIO
peakiiuy Ha OCHOBC
3aK0Ha 00BEMHBIX
OTHOIIECHHI ra3oB

duznyecKue u
CUMHUUECKHE CBOMCTBA
BOJIBI

(CocTaB OCHOBAHWMA.
[TonsiTue 00
WHAMKaTOpax

Bojia KaK pacTBOPUTEIIb.
HacpImeHHbIC H
HEeHACBIIICHHBIC
pactBopbl. MaccoBas
710J1s1 BELIECTBA B
pacTBope

[TpakTHYECKast pabota Ne

BubmmoTtexa LIOK
htt mﬁ_:thmcc._.:%E%Ew

Bubsmorteka LIOK
htt s//m.edsoo.ru/ff0d542e

Bu6muoreka LIOK
htt m”t.‘:‘mamoo.:zm.oammmc

Bu6morexa 1OK
https://m ‘edsoo.ru/ffdd5708

BuGimotexa LIOK
Ewmm“:n_.mamoo._,:\md&mqm

S.//M.ECUASVU. e

Bubmmorexa LIOK
htt m“t:,_.m%oo.:_%aamomw

Buomuoreka 1HIOK
gﬁﬁﬁ.mawoo.ég&go

L

bubnuoTeKa EO%W _



4]

5 no reme
«IIpurorosnenne
pacTBOpoB ¢
ONpPEJICNIEHHOM MaccoBO
JOJICH pacTBOPEHHOIO
BEILECTBAaY

Kourponsnas paGora No2
1o teme «Kucnopo.
Bogopon. Bogay
Oxeunnpl: cocras,
Knaccupukanus,
HOMEHKJIaTypa
ITontyyenne u
XHMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M
aM(pOTEPHBIX OKCHIIOB
OcHoBauus: coCTas,
Kinaccugukanms,
HOMEHKJaTypa

[Tonyuenne u
XUMHYECKHE CBOHCTBA
OCHOBaHHIA

Kucnorsr: cocras,
Kjaccudukanms,
HOMEHKJIaTypa
[Tonyuenue n
XHMHYECKHE CBOMCTBA
KHCJIOT

https://m.edsoo.ru/ff0d5eba

bubmuoreka 1JOK
https://m.edsoo.ru/ff0d6342

bubmmoreka 1[OK
https://m.edsoo.ru/fl0d664e

bubnuoreka [TOK
https://m.edsoo.ru/fl0d664e

bubmioreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka [{OK
https://m.edsoo.ru/ff0d6 7ca

bubmmoreka [[OK
https://m.edsoo.ru/ff0dfee?

bubmioreka [{OK
https://m.edsoo.ru/ffodfee?
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47

48

51

52

Conu (cpeanne):
HOMEHKIIaTypa, crocomnl
NOIYYEHHS, XUMHYECKHE
CBOHCTBa

[IpakTiyeckas paGora No
6. Pemmenne |
OKCIIEPUMEHTAILHbIX
3a71a4 1o Teme

«OCHOBHBIE KI1acCh
HEOPraHHYEeCKHuX
COCJIUHEHHII»
['enetnyeckas casi3p
MEKITy KlTaccamu
HEOPraHUYeCKHuX
COETUHEHH I

Obobiienne u
CHUCTEMAaTH3aNM 3HAHKI

KonTponsnas pabora No3
110 Teme "OCHOBHbIe
KJIACCBI HEOPraHH4YeCKUX
COeTMHEHH "

[lepBbie nonerriu
Knaccupukamm
XHMHYECKHX JIEMEHTOB.
[lousarue o rpynnax
CXOJIHEIX 3JIECMEHTOB
lleproanueckuii sakon u
[lepromuueckas cucrema

7 bubnuorexa 1JOK

::mmuqa.ﬁwcﬁ‘:%%ﬁ
4

bubnuoreka 1[JOK

:nhm“\}:.mamookﬁccm%g
c

Bubmuoreka [ |[OK
Eum“\.\a‘om_mcc.:_\oomaﬁ
0

Bubmorexa 1[JOK
https://m.edsoo.ru/00ad9ch

| b

bubmroreka [{OK
https://m.edsoo.ru/00ad9e |
a

Bubmioreka 1[OK
https://m.edsoo.ru/00ad9ffa

bubnmorexa [JOK
htt s://m.edsoo.ru/00adas2
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54

S5

56

57

58

59

XHMHYECKMX JIIEMEHTOB
JI. . Menjieneena

Ilepuopl. rpynmsl,
ITO/ITPYTITIbI

Crpoenue atomoB.
Coctas aTOMHBIX si1ep.
H3otornel

CrpoeHnue 31eKTPOHHBIX
000J104€eK aTOMOB
DIIEMEHTOB
Ieproauueckoii cucremsl
. Y. Menneneesa

Xapaktepucruka
XHMHYECKOTr0 dIEMEHTA
[0 €ro MOJIOKECHHIO B
Iepuomueckoii cucreme
. U. Menneneesa

3HayeHHe
[eprosnueckoro 3akona
JUTS Pa3BUTHS HAYKH H
npakTuku. J[. U.
MenneneeB — y4éuplii,
Nearor ¥ rpaxaIaHuy

DNEKTPOOTPUIIATENLHOCT
b ATOMOB XUMHYECKHX
3JIEMEHTOB

WNonnas xumuueckas
CBS3hL

I

bubnuoreka 1JOK
https://m.edsoo.ru/00adas2

(e

bubmmoreka [JOK

https://m.edsoo.ru/00ada34
=

r

bubnuoreka 1{OK
https://m.edsoo.ru/00ada6b
C

bubmmorexa [ JOK
https://m.edsoo.ru/00ada82
4

bubnunoreka 1{OK
https://m.edsoo.ru/00ada96

e

bubnuoreka LJOK
https://m.edsoo.ru/00adaab
8

bubmmoreka [ [OK
https://m.edsoo.ru/00adac3




60

61

62

63

64

65

66

67

68

KosanenTtnas nonspnas
XHMHYECKast CBA3b

Kosanenrnas
HEIOoJIsIpHAs XUMHUYecKas
CBA3b

Crenelb OKUC/IeHHS

OKHUCITHTEIBHO-
BOCCTAHOBHUTEIILHbLIC
peaxkium

OKHCIUTENH U
BOCCTAHOBUTEIH

KonTtponbhas pabora Ned
no reme «CtpoeHune
aroma. XUMHYECKast
CBSI3b»

PesepBublii ypok.
O6006111eHHE 1
CHCTEMaTH3AaLIUs 3HAHWH

PesepBHblii ypok.
O606menne 1
CUCTEeMaTH3alns 3HAHWH
PesepBHblit ypok.
O6001enue u
CHCTeMaTH3allus 3HAHWUH

4

bubnuoreka IJOK
https://m.edsoo.ru/00adaab
8

bubmuorexa [ [OK
https://m.edsoo.ru/00adaab
9

bubnuorexa [ [OK
https://m.edsoo.ru/00adae?
8

bubmorexa [ OK
https://m.edsoo.ru/00adb07
6

bubnuoreka [ [OK
https://m.edsoo.ru/00adb07
6

bubmioreka 1HIOK
https://m.edsoo.ru/00adb48
6

bubnuoreka 1{OK
https://m.edsoo.ru/00adb33
c

bubmmoreka [[OK
https://m.edsoo.ru/00ad9ch
2

bubnuoreka [HOK
https://m.edsoo.ru/ff0d6 1 c6




OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME



9 KJIACC n
[

Ne 7
n/n 7

Tema ypoka

Ilepunouueckuii 3akon.
[lepuopuueckas
CHCTEMA XUMHYECKHX
anemeHToB J]. K.
Menieneesa

3aKOHOMEPHOCTH B
H3MECHECHMH CBOWCTB
XMMHYECKHX JIEMEHTOB
NEPBBIX TPEX MEPHOIOB
Knaccuduxanus u
HOMEHKJIaTypa
HEOPraHUYECKHX
BEIIECTB

Busl xumugeckoi
CBSI3U M THITBI
KPUCTAITHYECKHX
peruéToK

Bxoanast koHTpOabHas
pabota 1o Teme
«IloBTOpenwue u
yriybnenue 3HaHui
OCHOBHBIX PazJeiioB
Kypca 8 knmaccay

Kosmueerso uacos
|

Konrpoabusie

Bceero
padoTsbl

IpakTHyeckune
patoTsI

Jara
H3YYeHH

DIEKTPOHHBIE
unppossie
obpa3zoBare/ibHbIE

pecypesi

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bubnmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka 1JOK
https://m.edsoo.ru/00adbac6

[Tpumeuanne




10

11

12

Knacendumxarys
XHMHYECKHX peakIinii
110 pasInYHBIM
NpH3HaKam 7

[ousitue o ckopocrn |
XHMHYECKOH peaKkIinum. _
IonsiTie 0 romorenHpIx _
H IeTEePOreHHBIX
peaknusax |
[Tonsitue o |
XHMHYECKOM
paBHOBecHH. DakTophl, |
BIIMAIOIIHE HA CKOPOCTh |
XHMHYECKOH peakiium u
IOJIOJKEHHE
XHMHYECKOTO
paBHOBeCHS

OxkucnurensHo-
BOCCTaHOBHTEIILHbIE _
peaknuu

Teopus _
SJIEKTPOJIUTHYECKOM _
JMCCOLHAIIHH. __
CunbHbIe H crabple __
SEKTPOJIUTHI

Honnble ypasuenus

peakuui 7
XUMHYECKHE CBOHCTRA 7
KHCJIOT U OCHOBAHHWII B 7

. mxmbmowonm 1HOK

bubmioreka [[OK
::.UmHQE.mam:?:_\ccm&dnr@

bubmmoreka [[OK
https://m.edsoo.ru/00adbe9a

bubmioreka 1{OK
Ecm”kq:.mamcoa:x@@nuxn

bubnuoreka 1[OK
https://m.edsoo.ru/00adcade

bubnunoreka 1{OK
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

bubnuoreka I[OK
https://m.edsoo.ru/00add5d8




14

16

17

18

19

CBETE IPEACTARICHUI ‘
00 sneKkTponuTHYeCKOii 7
JUCCOLHAIIHU

XumMuUeckue cBoiicTra
coJieii B cBete
HpecTaBiIeHuH 00
SJIEKTPOJIMTHYECKOT
JIMCCONMAIIHH
[onsTre 0 rugpomse
COJIei

O606menne u
CHCTeMaTH3aIns
3HaAHUH

IlpakTiyeckas paGora
Ne 1. «Pemenne
IKCIIEPHMEHTAIIbHbIX
3a7a4»

Kontponsnas pa6ora
Ne2 o reme
«DNEKTPONUTHYCCKAs
JIUCCOTIHALIHS,
XUMHYeCKHE peakiuy B
pacTBopax»

O6mast xapaxrepucruka
rajIoreHoB.
Xumugeckue cBoiicTa
Ha IpUMepe xjopa
X1opoBojiopoi.
Consnas kuciora.

bubnuoreka [[OK
me\a.mamco._ﬁ\com&mﬁ

] mehsoﬂoxm IIOK

::Um”\\.B.mamoo.ﬂcxcoma%&

bubmoreka [JOK
https://m.edsoo.ru/00addd 12

Bubnmoreka [JOK
https://m.edsoo.ru/00addbfa

Bbubnuoreka [JOK
https://m.edsoo.ru/00addec(

bubnuorexa [[OK
Em“\\E%oo._,:\ooﬂ%u

| bBubmioreka [JOK

https://m.edsoo.ru/00ade 104 |




20

21

22

23

24

25

XHMHYECCKHE CBOHCTRA,
noJyyeHue,
[IPUMEHEHHE

[IpakTnueckas paGora
Ne 2 o reme
«llonydenue consnoii
KHCJIOTBI, U3yUeHHE €&
CBOMCTBY

Borancienus no
YPaBHEHHUSIM
XHMHYECKHX peakiuii,
€CJIM OJINH U3
peareHToB JlaH B
U30bITKE

OO6uias xapakTepucTuka
251eMeHTOB VIA-
IPYTIbI

AJLIOTPOIIHBIE

MO (pUKAIIHH CepEIL.
Haxosxienue cepol u eé
COC/IMHEHHH B IPUpPOJIE.
XHMHYeCcKHEe CBOMCTBA
cepbl

CepoBoJiopo,
cTpoeHue, puznyeckue
H XHMHYECKHE
CBOJMCTBA

Oxkcwnjibl ceppl. Cephast

KHCIIOTA. (PU3HYECKHE H

bubmmoreka [JOK
https://m.edsoo.ru/00ade348

bubmmoreka 1OK
https://m.edsoo.ru/00ade488

bubmmoreka [JOK
https://m.edsoo.ru/00ade64a

bubimoreka IOK
hitps://m.edsoo.ru/00ade64a

bubnuoreka IJOK
https://m.edsoo.ru/00ade802

bubGnuoreka IJOK
https://m.edsoo.ru/00adea2§




26

27

28

29

30

XHMHYECKHE CBOHCTRA,
[MPpHMCHECHHE

XHUMHYECKHE peaKIui,
JIeKallie B OCHOBE
ITPOMBILLIEHHOIO
crocoba noygeHus
CEPHOH KHUCIIOTHI.
XHUMHUYECKOE
3arpsA3HEHUE
OKPYKarolleH cpejibl
COCAMHEHHSAMH CEepbl
Beraucienne MaccoBoii
JIOJIM BbIXOJIa MPOJIYKTa
peaKiuu

OOmas xapaktepucTHKa
1eMeHTOB VA-
rpynnsl. A3or,
pacnpocTpaHeHue B
npupojie, GU3HYeCKHe U
XHMHYECKHE CBOMCTBA

AMMHAK, ero
(du3uueckue u
XHMHUYECKHE CBOHCTBA,
MOJIYYCHHE H
NpHMEHEHHE

IIpakTuueckas pabora
Noe 3 o reme
«llomyyenne ammuaka,
H3YYEHHE €r0 CBOUCTBY

bubmioreka 1HJOK
https://m.edsoo.ru/00adec8a

bubmmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmoreka 1OK
https://m.edsoo.ru/00adeea6

bubmoreka [[OK
https://m.edsoo.ru/00adf004

bubmmorexa [HOK
https://m.edsoo.ru/00adf180




34

35

A30THast KHCTIOTA, 08
(usuyeckue u
XHMHYECKHE CBOICTRA
Hcnonssopanue
HHTPATOB M coJieii
AMMOHHS B KayecTpe
MHHEPAIbHbBIX
yaoOpeHuii.
Xumuyeckoe
3arpssHeHue
OKpyKaroineii cpepl
COCHMHEHHUSIMH a30Ta
Docop. Okeun
docdopa (V) u
$ochopuas kucrora.
usnyeckue u

XHMHYECKHE CBOHCTBA,

HoJlyyeHue

Hcnonbzoanue

docdaros B kauecrpe
MHHEpAIbHBIX
yaoOpenmii.
3arpsizuenue
[IPHPOJIHOM CpeJibl

docharamu

VYrnepon,
pacnpoctpanenue B

npHpose, Gpusuyeckue

XHMHYECKHUE CBOMHCTRBA

|

bubmioreka [[OK
https://m.edsoo.ru/00ad 506

Bubnuorexa [JOK
https://m.edsoo.ru/00adf5 18

bubmioreka 1{OK
r:umu\:,_bﬁ_moo._.:\oo@‘,2.9_

bubmorexa [[OK
rinum”\\E.mmmco.EBom.Enulc

bubmoreka 1JOK
hit m“\\E.&moo.E@.@.ﬁ%m
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37

38

39

40

41

COCIHHEHH

Oxkenupl yraepoa, ux
duznyeckue u
XUMHYCCKHE CBOICTRA.
DKoNoruueckue
pobneMel, CBI3aHHbIC
C OKCHJIOM yriepoja
(IV)

VYronbHas kuciora g eé
COJIH

[IpakTuyeckas pabora
Ne 4 no reme
"lonyuenne
YTIEKHUCIIOro rasa.
Kauecrsennas peaknus
Ha KapOboHaT-uoH"

IlepBonauanbunie
MOHATHS 00
OpraHu4ecKux
BEIIECTBAX KAK O

COCAMHEHHX yriiepoaa

Kpemnwii u ero

[lpaktuyeckas paGora
Ne 5. Pemenne
SKCTIEPHUMEHTATLHBIX
3a/1a4 110 Teme
«Baxnelimmue
HEMETaIIbl U UX
COCIIUHEHUSI»

bubmiorexa [JOK
https://m.edsoo.ru/00adfebe

bubmioreka [JOK
https://m.edsoo.ru/00ae006¢

bubnunoreka [JOK
https://m.edsoo.ru/00ae02 7e

bubnnoreka [ JOK
https://m.edsoo.ru/00ae054¢e

bubauoreka [[OK |

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

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf?
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| 47

|

Koutponsnas pa6ora
Ne3 1o reme
«Baxueiimmue
HEMEeTaLIbI M ux
COCTMHEHH S

Obmas xapaxrepucruka
XHMHYECKUX 3JIEMEHTOR
— METAJIJIOB.
Merammyueckas cessp u
MeTaliyecKkas
KpHCTAJUTHYEeCKast
pemérka. Pusnyeckue
CBOMCTBA METAILIOR

XuMHYecKkHe crojicTRa
METAJIIOB,
DneKTpoxuMHYecKuii
PAJl HANPSHKEHUH
METaIOB

O61me croco6sr
NOJIYYEHUSI METAIIOB.
CrraBel. Beraucienus
110 YpaBHEHHSIM
XMMHYCCKHX peaKIuii,
€CIIH OJIUH M3
PEAreHToB CO/IePHKHUT
IpUMecH

Honstue o kopposun
METaILIOB
[Ienounsie Merasmm

bubmmoreka [JOK
https://m.edsoo.ru/00ac0e | 8

bubmmoreka [JOK
https://m.edsoo.ru/00ae| 03e

bubmoreka [[OK
https://m.edsoo.ru/00ae1156

bubmorexa [JOK
https://m.edsoo.ru/00ae 156

bubnunoreka [[OK
https://m.edsoo.ru/00ae | 278

bubmmoreka [JOK




h
(]

Lh
-

(remoncTpanms)

OKCHIBI M THAPOKCH DI i
HAaTPHUS U Kasus |

[Tlenounozemensupe
METAJIBI — KalbIMii U
Martui
Baxneiimmue
COCIMHEHHS KaJIbITUs

Ob606n1ieHune u
CHCTEMATH3ALIHS
3HAHHUH
Kécrkocts Bosbl 1
CI1oco0b! eé

YCTpaHeHHst

IlpakTiueckas paGora
Ne 6 mo reme

"XKéctkocTh BojibI H
METOJbI e&
ycTpaneHus"

AmroMuHMii

AMmoTtepnsle cBoiicTra
OKCHJIA M THJIPOKCHIA

Kenezo

OkcuibL, ruapokcub: u
comu xenesa (I1) n

https://m.edsoo.ru/00ae 14b2
bubnnoreka [JOK

https://m.edsoo.ru/00ae14 b2

bubnmorexa IJOK
https://m.edsoo.ru/00ae | Se8

. bubnuoreka MOIN

https://m.edsoo.ru/00ae 1 5¢8

bubmmoreka 1JOK

https://m.edsoo.ru/00ae | 886 |

bubmoreka IJOK
https://m.edsoo.ru/00ae ] ac8

bubmoreka IJOK
https://m mmmﬁwo.m_\oomm 1c64

bubnmorexa IJOK
https://m.edsoo.ru/00ae | c6b4

butimoreka EOMM

::.Um”\\_:.ml.nmﬁwo.m.zmocmmZmlo

bu6mmoreka 1JOK
https://m.edsoo.ru/00ae35¢6




58

59

60

61

62

63

|

xenesa (I11) _
O606menue u
CHCTEMAaTH3aIus _
3HaHWUH

IlpakTiyeckas paGora
Ne 7. Pemenue
IKCHEPUMEHTANBHBIX
3a/1a4 1o Teme _
«Baxneiimme meranng |
H HX COC/TMHEHHsD _

Beramcnenus no
YPaBHEHHAM
XHMHYECKHX peakiiuii. |
€CJIH OJIHH M3 |
peareHToB nan B _
U30BITKE HITH CostepkuT |
npumecH. Berancnenns __
MaccoBOM JI0JIH BBIXO1a
NPOJIyKTa peakuuu
O606menue
CHCTeMaTH3aIus
3HaAHUM

Konrposnsuas paGora
Ne4 no reme
«Bakneiimme metanmn
H UX COCIMHEHHSY

Bemecrna u Marepuab
B IIOBCEIHEBHOM WH3HK
qeJIOBEKa

butmoreka [[OK
htt s://m.edsoo.ru/00ae3de8

Bubmnorexa [|OK
htt s://m.edsoo.ru/00ae | 750

Bubmoreka [JOK
htt m“\\_s.Bmcc._._._\commuwmb




Xumuueckoe
64 3arps3HeHne

65 KOOI HYECKHX
npobsiem

PesepeHsiii ypox.
Ob6006menue u
CHCTEMaTH3aLHs
3HAHWH

66

Pesepgueiii ypok.
O6061menne u
CUCTEeMAaTH3aIms
3HAHM I

67

PesepBHblii ypok.
O6o6menue u
CHCTEMaTH3aIH1s
| 3HaHwii

OBILEE KOJIMYECTBO

68

YACOB I10 [TPOI' PAMME

OKPYIKaIOIICH cpejibl

Posb xumun B permennn

bubmioreka [{OK
https://m.edsoo.ru/00ae4270

bubmmorexa [{OK
https://m.edsoo.ru/00ae4270

bubnunoreka [[OK
https://m.edsoo.ru/00ae0d0a

bubmorexa [[OK
https://m.edsoo.ru/00adb33c

Bubnaunoreka 1 JOK
https://m.edsoo.ru/00ad9ch?




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI JIVISI YYEHUKA

* Xumust, 9 knace/ I'aGpuensy O.C., Octpoymos U.I"., Cnankos C.A.,
AKLHOHepHOe 061ecTBo «M3aTeneTBo «IIpocBewenuey

Xumns 8 knace O.C.IaGpuensn M.: Hpoda

METOAUYECKHUE MATEPUAJTBI AJISI YUUTEJIS

MeTtoaunueckoe noco6ue s yaurenst. Xumus 8-9 knaccsr, O.C.I° abpuessi

HADPOBBIE OBPA30BATEJILHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0d227e



