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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencrasieHHbIX B ®I'OC OO0, a takke Ha OCHOBE (hernepalibHOM
paboueii mporpaMMbl BOCOUTaHMS M € y4E€TOM KOHLEMIMHM IpenoaaBaHusl y4eOHOro mpenmMera
«Xumus» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoii deneparumu.

[Iporpamma mo xuMuu Aa€r TpelncTaBieHHE O LeNsAX, olmieill crpareruu oOy4yeHus,
BOCIIUTAHUS M Pa3BUTUA OOYYaIOIIUXCA CPEICTBAaMU Y4YeOHOro IpelMeTa, YCTaHaBJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJCpKaHNe, IPEAYCMaTPUBACT PACIIpeiesieHHe ero Mo KjaccaM U
CTPYKTYpPHUPOBAHHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl 10 XUMHUH, ONPEAEIsAeT KOJTUUECTBEHHbIE
1 KQ4E€CTBEHHBIEC XapAaKTEPUCTUKH CONECPKAHUS, PEKOMEHYEMYIO ITOCIEN0BATEIbHOCTh U3yUEHUS
XUMHHU C YU4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKU yuyeOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYarouXcs, ONpeAeseT BO3MOKHOCTH IIpeMeTa AJIsl peasln3aluu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOW NpOrpaMMbl Ha YpPOBHE
OCHOBHOI'0 00IIero oOpa3oBaHMs, a TakKe TpeOOBaHUU K pe3ylbTaTaM OOY4YeHHsS XUMHUU Ha
yYpOBHE 1Ieieii U3y4eHus MpeaMeTa U OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIBHON EATEeIbHOCTH
00y4aronierocs mo 0OCBOSHUIO y4eOHOro CoepKaHus.

3HaHHe XUMHH CIY)KUT OCHOBOM JIJIsi (GOPMUPOBAHUS MUPOBO33PEHUS 00Yy4aIOIIErocs, ero
MPEJCTaBICHUI O MaTePHAILHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMHEH
MPEJCTaBICHUS O B3AaUMOIIPEBPAILICHUSX YHEPTHH U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MyTIX
pelieHuss II00aNbHBIX MPOOJIeM yCTOHYMBOIO Ppa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECcKOil, MUIIEBON U IKOJIOTHUECKON O€30MacHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET peann3aluyi BO3MOXKHOCTEH JIsl caMOpa3BUTHS U (GOPMHUPOBAHUS KYJIbTYPHhI
JIMYHOCTH, €€ 0011el 1 GyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHKE MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEN o0ydarommxcs,
HaBBIKOB  HMX  CAaMOCTOSTEIbHOW  y4eOHOW  AEATENbHOCTH, OKCIEPUMEHTANBHBIX U
UCCIIEZIOBATENbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TIOBCEJHEBHOW JKM3HH, TaK M B
po(hecCUOHAIBLHON AeSITEIbHOCTH;

3HaKOMHUT CO CIeUU(PUKOH HayuyHOrO MBILUICHUS, 3aKJIaJbIBAa€T OCHOBBI IE€JIOCTHOI'O
B3IJIS1/1a Ha €MHCTBO IPUPO/IbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM 3TallOM B (POPMUPOBAaHUU
€CTECTBEHHO-HAaY4YHOH 'PaMOTHOCTU 00y4aroIuXCs;

crnoco0cTByeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSM, K TpPUpPOJAE, K YEIOBEKY, BHOCHT CBOH BKJIaJ B DJKOJOrMYeckoe oOpa3zoBaHUE
00yYaroIIMXCs.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHHS OPHEHTHUPOBAH HA OCBOCHHE
00y4aroUIMMHKCST CHCTEMBI MTEPBOHAYATBHBIX MOHATUNA XMMHUHU, OCHOB HEOPTraHUYECKOW XUMUU U
HEKOTOPbIX OTAEIbHBIX 3HAYUMBIX MMOHSATUN OPraHUYECKOU XUMUHU.

CtpykTypa colepskaHusi IPOrpaMMBbI 110 XUMHUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona kK e€ usydeHuro. CoaepikaHue CKIAIbIBA€TCAd M3 CUCTEMBbl NOHATUH O XMUMHYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBI TMOHATHH O XUMHUYECKOW peakuuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl 110 NPUHILUITY MOCJIEJOBATEIBHOIO Pa3BUTUS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEACTABIEHHUI Pa3HOrO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUE€HHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— [lepnognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;



— YUY€HUs O CTPOEHUHU aTOMa U XUMUUYECKOU CBSI3U;

— IPEeACTaBIIEHUHN 00 3JEKTPOIUTUYECKON JUCCOLUAIIMHU BEIIECTB B PaCTBOpaXx.

TeopeTnueckue 3HAHHMS PACCMAaTPUBAIOTCS HAa OCHOBE SMIMPUYECKU TOTYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS I1OCIE0BATEILHO OT OJIHOTO YPOBHS K APYTOMY, BBITIOJHSS
(GyHKIMM OOBSICHEHUS U IPOrHO3UPOBAHUS CBOWCTB, CTPOEHHUS U BO3MOXHOCTEN MPAKTHUECKOI0
MIPUMEHEHUS U MOTYYEHHS U3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XMMHH CIHOCOOCTBYET (OPMHPOBAHUIO MPEJICTABICHUS O
XUMHYECKOM COCTaBIISIIOIIEH HAy4YHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM IPUPOABI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM MO3HaHMs B Hayke. M3ydeHue xumun
MIPOMCXO/NT C IPUBJICUEHU EM 3HAHNUHN U3 paHee U3YUEHHBIX YUeOHBIX TpeaMeToB: «OKpyKaromui
Mup», «bruonorus. 5-7 knaccee» u «®Pusnka. 7 Knacey.

[Tpu u3y4eHnn XUMUH MPOUCXOANUT (POPMHUPOBAHNE 3HAHUIA OCHOB XMMUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON EeATEIbHOCTH YEJI0BEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3a7aua y4yeOHOro mpeaMera COCTOMT B (pOPMUPOBAHUU
CHCTEMbl XMMHMYECKUX 3HAHUN — BaXKHEUIIUX (haKTOB, MOHSTUN, 3aKOHOB U TEOPETUUECKHX
MOJIOKEHUH, JOCTYHMHBIX OOOOIIEHWH MHPOBO33PEHYECKOrO XapakTepa, s3blka HayKH, B
NpruOOIIEHUH K HAYYHBIM METOAaM MO3HAHMS [IPH U3yUYEHUH BEIIECTB U XUMHUYECKUX peaklui, B
(GbopMUPOBaHMM M Pa3BUTUM TIO3HABATENFHBIX YMEHUH UM UX TNpPUMEHEHHMH B Yy4yeOHO-
MO3HABATENFHON U y4eOHO-UCCIEN0BATENbCKON e TENbHOCTH, OCBOCHUH TPaBUI 0€30MacHOro
o0pallleHus C BELECTBAMH B IOBCEAHEBHON KU3HU.

[Tpy u3yyeHUM XMMHMM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs BaKHOE 3HAUYEHHE
puodpey Takue Leu, Kak:

— ¢dopMUpOBaHNE MHTEIUICKTYyaIbHO Pa3BUTON JTMYHOCTHU, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PpELIeHUH, CIOCOOHOH aaanTupoBaThesi K
OBICTPO MEHSIOIINUMCS YCIIOBHSIM KU3HU;

— HampaBJIEHHOCTh OOyYeHHMs Ha CHCTEMAaTHYeCKOoe MpHOOLIEHHEe O0ydJaromuxes K
CaMOCTOSITEJIbHOM ~ II03HABATENBbHOW  JEATENBHOCTH, HAay4YHbIM  METOJAaM  I103HaHWA,
(GOpMUPYIOIIIM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHMUM;

— obecrieueHne YCJIOBHUH, CIOCOOCTBYIOLIMX NPUOOPETEHHIO OOYYaIOUIMMUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, IO3HAHUS U CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIU ), UMEIOIMX YHUBEPCAJIbHOE 3HAUE€HUE IS PA3JIMYHbIX BUJIOB AEATEIbHOCTH;

— GopmupoBanue o0Iel PyHKIIMOHATIFHON U €CTeCTBEHHO-HaYYHOH IPaMOTHOCTH, B TOM
YHClie yMEHUN OOBSICHSATD U OLIEHUBATD SIBJICHUS OKPY’KaIOIIEr0 MUPA, UCTIIOJIb3Ys 3HAHUS U OIBIT,
NOJyYEHHbIE TPU W3YYCHHHM XUMHHU, MPUMEHATHh WX MPHU PEUICHHH MPOoOJeM B IMOBCEIHEBHOMN
YKU3HU U TPYJOBOU 1E€ATENbHOCTH;

— GopmupoBanue y 00y4arOMUXcsl TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS [IEHHOCTH
XMUMHYECKUX 3HAHUU NJIs1 BBIPAOOTKH SKOJOTMYECKH ILIEeNeCOOOpa3HOro IMOBEAEHUS B OBITY U
TPYAOBOH IEATETbHOCTH B ILIEJISIX COXPAaHEHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MpPUPOIHOM
Cpenbl;

— pa3BUTHE MOTHUBAIIMK K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUesIOBEUECKHX LEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
pouiIs U HAIIPaBJIEHHOCTH JAaJIbHEHIIIEro 00y4eHHs.

OO61ee yKciio 4acoB, OTBEAEHHBIX JUJISI M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
obpa3oBanmsi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEJIIO).






COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Ponb XUMUM B KM3HU Ye€llOBEKa. XUMHSI B cUcTeMe Hayk. Tena u
BemecTBa. Gu3nueckue cBocTBa BelecTB. Arperarnoe cocrosiuue Beuects. [lonarue o metogax
Mmo3HaHus B xuMuH. Uncreie BemecTBa U cMecH. CriocoObl pa3felieHus] CMECEH.

ATOMBI M MOJEKYIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHUYECKHUX HJIEMEHTOB.
[IpocTeie U ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyina. BaneHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH TTOCTOSTHCTBA
cocraBa BeniecTB. OTHOcuTenbHas atoMHas Macca. OTHOCHTENbHAas MOJIEKYJIsIpHas Macca.
MaccoBas 1011 XUMHUYECKOT' 0 3JIEMEHTA B COCIMHEHUU.

KommnuectBo BemecTBa. Mousb. MosnsipHas Macca. B3auMocBsI3b KOIMY€CTBA, MacChl U UUCIIA
CTPYKTYPHBIX €IMHUII BeliecTBa. Pacuérsl no ¢popmyaM XMMHUYECKUX COSAUHEHHIH.

duznueckue M XUMHUYECKUE SIBJIEHUA. XHUMHUYECKass peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BellecTB. XUMHUUECKHe ypaBHeHHs. Knaccudukanus XUMHYECKUX PEaKInii
(coenmHeHus, pa3IoKEHUS, 3aMEIICHH, OOMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHUYECKOW IMOCYAOH, mpaBuiiaMu paboTel B jabopaTopuu U mpuémamu
oOpamieHusi ¢ JaOOpaTOpPHBIM 00OPYIOBAaHMEM, M3YYEHHE M ONHUCAHHE (PUIUUECKUX CBOMCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOMoAeHNe pu3ndecKuX (TIaBjIeHNuEe BOCKA, TasSHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHME U KOHJEHCAlus BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBAaHWE METHOW MTPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHMCIIOTOH ) SIBJICHHH, HAOIIOCHUE 1
OINMCaHKME PU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluid (pa3yiokeHue caxapa, B3auMo/IeiicTBUE
CEepHOM KHCIOTHl C XJOpPUAOM Oapus, paszioxeHue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aMMOJIeHiCTBHE kene3a ¢ pacTtBopoM conu meau (1), uzydenne cnocoO0B pasjeneHus cMecei:
C TIOMONIIpI0 MAarHuTa, QUIBTPOBAHWE, BBIIAPUBAHHE, IUCTHILUIAINS, Xpomarorpadus,
MPOBE/ICHUE OYUCTKH MOBAPEHHOW COJIM, HAOJIOJCHUE U ONUCAHUE PEe3YyJbTAaTOB MPOBEICHUS
OIbITa, WUIIOCTPUPYIOIIErO0 3aKOH COXPAaHEHWS MAaCChl, CO3/JaHHE€ MOJEIeH MOJEKYI
(1apocTepKHEBBIX).

Bazkneiimue npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciopog — 371€MEHT M NPOCTOE BEIIECTBO.
Haxoxnenue kuciopoaa B mpupoae, Gu3nveckrue 1 XUMUYECKHe CBOMCTBA (PeaKIi TOPEHHS).
Oxcuapl. [lpumenenune kucnopona. CrocoObl MOMy4YeHHsS KHCIOpona B JabopaTopuu H
npoMbliiuieHHOCTH. KpyroBopor kucimopoga B mpupone. O30H — ammoTponHas MoauduKanus
KHCIIOPOAA.

TemoBolt 3(p¢deKkT XUMHUECKOH peakUuu, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
SHIOTEPMHUYECKHE pEaKIUU. TOIUIMBO: Yrojsib M METaH. 3arpsA3HEHUE BO3yXa, YCHIICHHE
MapHUKOBOT 0 3¢ peKTa, pa3pylieHue 030HOBOI'O CIIOS.

Bonopon — anemeHT 1 npoctoe BeniecTBo. Haxoxxaenue Bogopoa B npupoje, Gpuzndeckue
1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, C10co0bI monydeHus. KucioTsl u conu.

MonspHblil 00bEM Ta30B. PacyéTsl M0 XMMHUYECKUM YPaBHEHUSM.

dusnueckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HackllieHHbIE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0oysi BEIIeCTBa B
pactBope. XumMuueckue coictBa Bojbl. OcHoBaHMs. Poib pacTBOpoB B NPHUPOAE U B JKU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HeHue NpupoAHbIX BoJd. OxpaHa M O4YMCTKA
MPUPOIHBIX BOJ.

Knaccuduranus nHeopranmdeckux coenuHeHuid. Oxcuapl. Knaccupukanus OKCHIOB:
coJieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasytomue. Homenknatypa
okcuoB. Pu3ndecKkue 1 XUMUYECKHE CBOMCTBA OKCUA0B. [lonydueHne okcruioB.

OcnoBanusa. Knaccudukanuss ocHOBaHWM: INETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuil. dusznueckue M XUMHYECKHME CBOMcTBa ocHoBaHuil. IlomydeHue
OCHOBAHHUI.

Kucnotel. Knaccuduxanus xuciaor. Homenknatypa kucior. @uznueckue U XUMUYECKHE
cBoicTBa KUCNOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue u xuMudyeckue cpoiicta cosieil. [lonmyuenue
COJIEH.

['enernueckas CBsA3b MEXKAY KJIAaCCAMU HEOPTaHMYECKUX COSTUHEHUM.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIpe/ieNIeHHE COAePKaHMsI KHCIOPoa B BO3AyXe, MoJydyeHue, cooupanue,
pacro3HaBaHHe M H3y4YeHHE CBOWCTB KHUCIOpOAA, HAOIIOJAEHHWE B3aMMOJIEHCTBHUS BEIIECTB C
KHCJIOPOAOM M YCIOBHS BOZHMKHOBEHUS U MpPEKpalleHHs] TOpeHus (TMokapa), 03HAaKOMJIEHHUE C
o0Opa3llaMu OKCHJIOB M ONHCAaHUE HUX CBOWCTB, MOJyueHUE, COOMpAaHHE, PACIIO3HABAHHE U
U3y4YeHUE CBOWCTB Bonopona (TopeHue), B3auMmojeiicTBue Bomopoma ¢ okcugom memu (1)
(BO3MOKHO UCITOJIB30BAHUE BUIEOMATEPHUAIIOB), HAOIIOIeHHEe 00pa3Il0B BEIIECTB KOJIUIECTBOM |
MOJIb, HCCJEOBaHUE OCOOCHHOCTEH pACTBOPEHMsI BEILIECTB C Pa3IMYHONW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEAECIEHHOW MacCOBOM J0JIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJbI C MeTaulaMH (HaTpueM | KajbleM) (BO3MOXKHO HCIIOJIh30BAHHE
BHJIEOMATEPUAJIOB), HCCIENOBaHNE O0Opa3llOB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJII0/IeHNe M3MEHEHUS! OKpacKd HMHJMKATOPOB B pacTBOpax KUCJIOT M IIEJIo4Yel, u3ydyeHue
B3auMojiericTBus okcuaa Meau (11) ¢ pacTBopoM cepHOM KUCIIOTBI, KUCIOT ¢ METAJNIAMU, PeaKuit
HEUTpaJn3aluy, Moay4yeHue HepaCTBOPUMBIX OCHOBAaHMM, BEITECHEHHE OJTHOTO METajlia IPyTruM
W3 pacTBOpa COJIM, pEIIEHHWE OJKCIEePUMEHTAJbHBIX 3ajay 1o Teme «Baxneumme Kiaccol
HEOPraHWYECKUX COCTUHEHUID.

IMepuonnyecknii 3akoH u Ilepuoanveckasi cucrtemMa xumudeckux iemenTos . HU.
Menpaeneea. Ctpoenne aToM0B. XuMu4eckasi CBsi3b. OKHCIMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MONBITKH KJIaccH (PUKALIMKM XUMHUYECKUX 3J1IeMeHTOB. [[oHsATHE O rpynmax cXoJHbIX
AIIEMEHTOB (IIETOYHBIE U IIET0YHO3EMEeNIbHbIE METAJIJIbI, TaJIOr' €Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xumudeckux osiaeMmeHtoB J[. W.
MenaeneeBa. KopoTrkornepuonHas W JIMHHONEpUomHass ¢Gopmbl Ilepronauueckold CHCTEMBI
xumuueckux siementoB JI. U. MengeneeBa. Ilepuoast u rpynnbl. PU3HYECKHI CMBICIT
IIOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOJA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sep. 30Tonbl. Dy1eKTpoHbl. CTpOeHuE 3JEKTPOHHBIX
o0osouek aTtoMoB mepBbiXx 20 xumuyeckux 3neMeHToB Ilepuommueckoit cucrtemsr J[. U.
MenpeneeBa. XapakTepuCTHKa XMMHUYECKOI'0 3JIEMEHTA I10 €ro MojoKeHuto B Ilepnognueckoit
cucteme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaiInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETaJUIMY€CKUX CBOMCTB IO TPyNIaM U NepUoaaMm.



3nauenue [lepuoguueckoro 3akoHa u llepuonnueckoil cucTeMbl XMMUUECKHUX JIEMEHTOB
JUIS pa3BUTHS HAayKu U npakTuku. [1. 1. MenaeneeB — yu€HbIN U IpaXk1aHUH.

Xumuueckast CBSI3b. KoBanentHas (monsipHass u HEMoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XMMUUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucienus. OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE peakliuu. [Iporecchl okuciaeHus
1 BoccTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3yyeHue oOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJAEHCTBHE THIPOKCHIA
LIMHKA C PacTBOpaMHU KHUCJIOT M IIEN0YEl, IPOBEACHHUE ONBITOB, MIUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTENIbHO-BOCCTaHOBUTENBHBIX PEAKIIMH (TOpEHHE, PEAKIIMU pa3I0kKEeHUsI, COEITUHEHNU).

Mesicnpeomemmnvie ceazu

Peanu3anus MeXnpeaMeTHbIX CBSI3€H NP M3YYEHUH XMMHHU B 8 KJacce OCYLIECTBIIAETCS
yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U IOHATUH, SABJISAIOIUXCS
CHUCTEMHBIMH 7151 OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO1u1Me ecTeCTBEHHO-Hay4YHbIE TOHATHA: HAYUHbIH (aKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CUHTE3, KJacCU(UKAIUsA, HNEepPUOJUYHOCTh, HAOIIOAEHHE, SKCHEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUE, MOJIEb, SIBJICHHE.

@dusuka: wmarepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJ, H30TOIBI,
PaTMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUI 3aps]], BEIIECTBO, Telo, 00bEM, arperatHoe
COCTOSIHME BELIECTBA, Ia3, (PU3NUYECKHUE BEIUYUHBI, €IUHULBI U3MEpPEHHs, KOCMOC, IJIaHETHI,
3B&3161, ConHIle.

buonorus: gorocunres, npixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOTIaeMble, TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUecKasi peakums

Ilepnonnuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtos [[. H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XHUMHYECKHX
JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KajMsl, KajblMsl MU MX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucTreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUAbl XUMHUYECKOM CBSI3U. THIIBI KPUCTAIJIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEMIETKY U BUJIA XUMUYECKON CBA3H.

Knaccugpukanus u HOMEHKJAaTypa HEOpPraHMYeCKUX BeIlecTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIUMXCS K Pa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX COENMHEHUM, I'€HETUYecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccupukanus XMMUYECKUX PeakUMi MO pa3iuyHbIM IpPU3HAKaM (10 YHMCIY U COCTaBY
YUYaCTBYIOLIMX B PEAKLIUHU BEIIECTB, 1O TEIIOBOMY 3PP EKTY, IO U3MEHEHHIO CTEIeHEel OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, TI0 YYaCTHIO KaTaiau3aropa). OJK30- U
SHI0TEPMUYECKHE PEAKLIUN, TEPMOXUMHUUECKUE YPABHEHHUS.

[Tonatue o ckopoctu xuMHueckoil peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHsTHe o
karanuse. [TonsTie o xumuueckoM paBHOBecuU. DAaKTOPHI, BIUAIOIINE HA CKOPOCTH XUMUYECKON
peaKIiy U MOJI0KEHNE XMMHUECKOrO0 PaBHOBECHSI.

OKHCIUTENBPHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, DSJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHOM peakuuu. CocTaBileHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIBb30BaHUEM METO/Ia dJIEKTPOHHOIr0 OaaHca.



Teopus 3MEKTPONUTUYECKON AMCCOUUALUHU. DIEKTPOJIUTHI U HEINEKTpoJUThl. KaTHuoHsl,
aHUOHBI. MeXaHn3M AU CCOLUAIMH BEIECTB C PA3IMYHBIMU BUAAMHU XUMUYECKOH CcBsI3U. CTeneHb
nucconuanyy. CUIbHbIE U C1a0ble AIEKTPOIUTHL.

Peakiiuu noHHOro obMeHa. YclOBUS NMPOTEKaHUs peakiMil HOHHOrO OOMEHa, MOJHbIE U
COKpaIllCHHbIE MOHHBIE ypaBHEHMs peakuuid. CBOMCTBAa KHUCIIOT, OCHOBaHUN W COJIEH B CBETE
MpEJCTaBICHUH 00 JJIEKTPONUTUYECKONH nucconranuu. KadecTBeHHbIE peaklMd Ha HOHBI.
[Tonarue o rugponnse cosnen.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMH KpPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJJIOB M HEMETa/uloB (rpagura M anmasa), CIOXKHBIX BELIECTB (XJIOpUAA HATpHs),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM PpEaKIMM OT BO3JEHCTBUS Ppa3IMUHBIX
(baxTOpOB, HCCIETOBAHUE IIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECca UCCOIUAINN
KHCJIOT, 1eJI04el U conel (BO3MOYXKHO UCI0JIb30BaHNE BU/IE0 MaTEPUAJIOB), IPOBEIEHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU NMPOTEKAHUS pEeakUUid MOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BBIJICJICHUE Tra3a, 00pa30BaHHE BOABI), OIBITOB, MIUIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMUI (FOpEeHUE, peaklUU pa3joXKeHHs, COSAUHEHMS), PacllO3HABaHUE
HEOPraHWYECKUX BEUIECTB C IIOMOLIBI0 KA4YECTBEHHBIX pEaKUMi Ha MOHBI, pELICHUE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajibl U X coeuHEeHUs!

OO6mas xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crerieHn okucineHus. CtpoeHue M (U3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB — IaJOr€HOB.
XUMHUYECKHE CBOMICTBa Ha NpuMepe xJjopa (B3aUMOJEHCTBHE C MeETalJIaMHM, HEMETaJlJIaMH,
menoyamu).  XnopoBopopoa. ConsHas KUCIOTa, XWMHYECKHE CBOWCTBa, IOJy4YEHHE,
npuMeHeHue. JleficTBue xJjiopa U XJIOPOBOIOPOAA Ha OpraHU3M 4esioBeka. BaxkHelme xiopuisl
U UX HAXOXKJI€HUE B IPUPOJIE.

O6mas xapaktepuctuka d31eMeHToB VIA-rpynmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHn OkucieHus. CTpoeHHe W (QU3MUECKUe CBOIMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U Cepbl. AJUIOTPOITHBIE MOAN(UKAINN KUCIOPOAa U cepbl. XMMHUYECKHE CBOIMCTBA
cepsl. CepoBoJiopoA, CTpoeHHE, (PU3MYECKHEe W XUMHYEecKHue CBoicTBa. OKCHIBI cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KMCIIOTa, (PU3NYECKHE U XMMHMUYECKHE CBOWMCTBA
(obmme Kak MpeACTaBUTEINS Kilacca KUCIIOT U crienupuyeckrie). XMMUYECKUE PEaKInu, JIeKaIIe
B OCHOBE IIPOMBIIIIJIEHHOT'0 cl1oco0a MoJIyuyeHust CepHON KUCIoTh. IIpuMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIOTHI, KaueCTBEHHAs peakuus Ha cyiabdpar-uoH. HaxoxneHue cepbl u eé
COEAMHEHMH B IpUpoJe. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAlOLIEH Cpelibl COCIUHEHUSIMHU CEpbl
(KMCIIOTHBIE JTOKIH, 3arPsA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEOTBPALCHHUS.

OOmiass xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIC CTENEHU OKUCIEHHUs. A30T, paclpocTpaHEeHHEe B IpHpone, (U3UYECKHe U
XUMHYecKue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero Gpusndeckue 1 XuMU4ecK1e
CBOMCTBA, NOJIlydyeHue U npuMenenue. Conyu aMMOHUS, UX PU3NYECKHE U XUMHUYECKHE CBOMICTBA,
npumeHenue. KaduecTBeHHas peakuus Ha MOHBI aMMOHHsA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckne W XMMHUYECKHE CBOWCTBa (0OIIME KaK TPEACTABUTENs Kiacca KHCIOT H
cneuuduueckue). lcrnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KadecTBE MHUHEPAJIbHBIX
ynoopennii. XuMHUecKoe 3arps3HEeHNEe OKPYXKAIoIIeH Cpefbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXK/IH, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJOEMOB). docop, amioTponHble MOAUPHUKALIUU
docopa, ¢pusnueckue n xumudeckre coiictBa. Oxcupn docdopa (V) u gocdopnas kucnora,



¢busznyeckue M XUMHYECKHE CBOMCTBa, moiydenue. Vcmomb3oBanue (ochaToB B KauecTBe
MUHEPaJIbHBIX yI00PEHUIA.

O6mas xapaktepucrtuka 3ieMeHToB |VA-rpynnbl. OcoO€HHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHMs. YTIEpOoa, auIOTPONHbIE MOAU(PUKAIIMH, PACIPOCTPAHEHUE B
npupoze, hpu3ndecKkue U XuMUIecKue cBorcTBa. Axcopouus. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yriaepona, ux ¢Gpusnyeckue U XMMHUYECKHE CBOWMCTBA, IeWCTBHE HA )KUBbIE OPraHU3MBbI,
MOJyYeHNE M MPUMEHEHUE. JKOIOrHYeCcKHe Mpo0IeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a TJI00ATHHOrO MOTEMJICHUsT KIMMaTa, MapHUKOBBIA A ¢dekT. YTronpHas KUCIOTa u eé
conu, UX (PU3MUYECKMEe W XUMHYECKHE CBONCTBA, MOJy4YeHHEe M NpuMeHeHue. KadecTBeHHas
peaxuus Ha KapOoHaT-uOoHKL. M cronb30BaHne KapOOHATOB B OBITY, METULIMHE, TPOMBIIIIEHH OCTH
U CEITbCKOM X035 CTBE.

[TepBoHavanpHBIC TOHITUSI 00 OPraHMYECKHX BEIIECTBAX KaK O COCNMHEHHUSX YTiepoja
(meTaHn, 3TaH, 3TUJIEH, allE€TUJIEH, 3TAHOJ, TJIMLEPUH, YKCYCHast KucnoTa). [IpupogHbie HCTOUHUKA
yIIeBOA0POI0B (yroJib, IPUPOAHBINA ra3, HeQTh), MPOLYKTHl UX MepepadoTKu (OEH3UH), UX POJIb
B ObITY U mpoMmblnuieHHOCTH. [IoHSATHE 0 OMOJOrMUecKH Ba)KHBIX BEIIECTBaX: JKHpax, OelKax,
YyII€BOAaX — M MX POJM B JKU3HU 4YeloBeka. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

Kpemuwuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJIyueHHE U MpPUMEHEHHE.
CoenuHenuss kpemMHus B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemHus (1V) u
KpeMHHeBOM kucnote. CUIIMKATHI, KX UCIIOJIb30BaHKE B OBITY, B IPOMBINIIEHHOCTH. BaxHelimme
CTpPOUTENbHBIE MaTepuajbl: KepaMHKa, CTEKIIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30I1aCHOI0 M CII0JIb30BAHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit sIkcnepumenm:

u3ydeHue o0paslioB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI, IIPOBEJ EHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUJI-MOHBI U HAOJIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromme (U3NIecKue U XUMHUYECKHE CBOWCTBA TallOTEHOB M WX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BAaHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3liaMH XJIOPUJIOB (TaJOT€HUJIOB),
O3HAKOMJIEHHME C o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO MCIIOJIb30BAHHE
BHUJIEOMATEpHUAIOB), HaOIOZEHHE TMpolecca OOyriauMBaHUS  caxapa [OA  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3y4EHHE XUMHYECKUX CBOMCTB pa30aBieHHON cepHOM
KHCIIOTBI, MPOBEIECHNE KAaUeCTBEHHOM peakiuu Ha cyib(haT-uOH M HAOIIOJEHUE MpH3HaKa e
IpOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMH a3oTa, (ochopa W UX COEAMHEHUU
(BO3MOKHO HCITOJIb30BAHHE BUIEOMAaTEPHAIIOB), 0OpasliaMu a30THBIX U (HOCHOPHBIX yI0OpEHHIH,
nojgy4yeHue, coOupaHHue, paclo3HAaBaHWE M H3yYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKI[Mil Ha MOH aMMOHHUS U (pochaT-MOH U U3yUeHUE TPU3HAKOB X IPOTEKaHUS,
B3aUMOJIECTBUE KOHLEHTPUPOBAHHONW a30THOW KUCIOTHI C ME/bI0 (BO3MOKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUATIOB), HW3YYCHHE MOJENeH KPHUCTAJUIMYECKUX peméToKk anmasza, rpadura,
¢ynnepeHa, 03HaKOMJIEHUE C MPOLIECCOM aJCcOPOLIUU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriaéM U yCTpOH CTBOM MPOTUBOra3a, HojlyueHue, CoOMpaHue, paclio3HaBaHUE U U3y4EHHE CBONCTB
YIJIEKUCIIOro Tras3a, MPOBEJEHUE KAayeCTBEHHBIX peakUuid Ha KapOoHAT M CHUJIMKAT-UOHBI U
U3ydYeHUE TPU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHME C MPOAYKIMEeH CHIMKAaTHOU
MIPOMBIIIICHHOCTH, PELIEHHE IKCIEPUMEHTAIbHBIX 3a/a4 M0 TeMe «BakHel e HeMeTabl U UX
COCAMHEHUS.

MeTanjibl 1 UX coeJTMHEHUS

OO6m1ast XapakTEepUCTUKA XUMUYECKUX PJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX ITOJIOKECHUS
B Ilepuonnueckoil cucreme xumuueckux 3nemeHtoB [[. M. MenaeneeBa U CTpOECHHS aTOMOB.



Crpoenue MmeTamnoB. MeTanauyeckas CBs3b M MeETaUIMUECKass KpPUCTAJUIMYECKas PpEeLIETKaA.
DJIEKTPOXMMHUYECKUNA Psl HanpsskeHUd MeTawioB. Dusznueckue W XUMHYECKHME CBOMCTBA
MetasuioB. O0mme cnocoObl MoaydeHuss MeTauioB. [loHSITHE O KOPPO3UU METAJNIOB, OCHOBHBIC
crnocoObl 3aluThl UX OT Koppo3uu. CrutaBbl (CTajlb, YYTyH, IIOpaJIOMUHUHN, OpoH3a) M HX
MPUMEHEHUE B OBITY M MPOMBIILICHHOCTH.

[Ilenounbie MeTambl: moyiokeHne B [lepuoanueckoit cucreMe XUMUYECKUX 3JIeMEeHTOB J1.
N. MengaeneeBa, CTpo€HHE X aTOMOB, HaxOkAeHUE B mpupone. dusznueckue u XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUABI U TUIPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COEAMHEHUH.

[IlesrouHO3EMENBHBIE METAUIBI MATHUI U KaJbLW : TON0XKeHKe B [Iepuonnueckoit cucreMe
xumuueckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHE UX ATOMOB, HAXOXIEHUE B IPHUPOJIE.
@u3nYecKue U XMMUYECKHE CBOMCTBA MarHus M KajiblusA. BakHelllne COeIUHEHUs KaJbLUs
(oxenp, ruapoxcu, coyn). KEcTkocTh BOABI U CIOCOObI €€ yCTpaHEHHU .

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuuyeckux siemeHToB J[. U.
MenpeneeBa, CTpo€HUE aToOMa, HaXOXAEHUE B Npupoje. Puznueckue 1 XMMUYECKHE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCH 1A aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuueckux »saementoB /. U.
MenpeneeBa, CTpOo€HUE aToMa, HaXOXAEHUE B Npupoje. Puznueckue U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcupapl, Tuapokcuabl u conm keneza (l1) m xenmesza (Ill), ux cocraB, cBolicTBa U
MOJyYEHUE.

Xumuueckuii IKcnepumenm

O03HAKOMJIEHHE ¢ 00pa3aMy METAJJIOB U CIIJIABOB, NX (PHU3NUECKUMH CBONCTBAMH, H3yUCHHE
PE3yIBTATOB KOPPO3UH METAILIIOB (BO3MOXKHO HCITOJIb30BAaHUE BHIEOMATEPHAJIOB), 0COOECHHOCTEH
B3aMMOJICUCTBHUSl OKCHJA KaJIbIMS ¥ HATpUs C BOAOM (BO3MOXKHO HCIIOJb30BAHHUE
BHJICOMATEPHUAIIOB), HCCIEAOBAaHWE CBOWCTB KECTKOM BOJBI, MpoIlecca TOPEHUs JKeje3a B
KHciopoae (BO3MOXXKHO  HCIOJB30BAaHME  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbllUs, aIOMUHUS, IMHKA, *kene3a (1) u xeneza
(1), memau (I1), HaGMOICHUE W ONMUCAHKME MPOIECCOB OKPAIMBAHUS TUIAMECHH MOHAMHU HATPHS,
KaJlisg ¥ KaJblus (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEpPHAIIOB), HCCIeOBaHNE aM(pOTEPHBIX
CBOMCTB TMJPOKCH/IA ATIOMUHUS U TUIPOKCUJIA [IUHKA, PEIIEHNE SKCIEPUMEHTAJBHBIX 33/1a4 110
TeMe «BaxxHelmme MeTaibl U UX COSAUHEHUS.

XuMus 4 OKpy:Kamas cpeaa

BemectBa 1 maTepuasbl B OBCEIHEBHOM KM3HU 4enoBeka. bezonacHoe ncnosb3oBaHue
BEIIECTB M XMMHYECKUX peakuuid B ObIiTy. [lepBas momomp Npu XUMHYECKHX OXKOrax u
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHNE OKpYXKarolle cpenbl (IpeaesibHas JOoMyCTUMasi KOHIIEHTpalus
Bemects, Aanee — [1JIK). Poyib XuMuM B pEIICHUH 3KOJIOTHUECKHX MPOOJIEM.

Xumuueckuii IKcnepumenm:

n3y4eHre o0pa3IoB MaTepHaIoB (CTEKJIO, CIUIABBl METAJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

Mesrcnpeomemmnuie ceasu

Peanuzanust MEXIpPEAMETHBIX CBS3€H NPU U3YYE€HUU XHUMHMH B 9 Kjacce OCyIIeCTBIISIETCS
4Yepe3 UCMOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSATUH, SIBIJISIOIIUXCS
CUCTEMHBIMH JIJII OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecrecTBEHHO-HAYYHBIC TOHITHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJaccu(UKaIus, TIEePUOAUYHOCTh, HaONI0IeHNEe, OJKCIEPUMEHT, MOJEIHpPOBAHUE,
WU3MEpEHHE, MOJIETIh, SIBIICHUE, TAPHUKOBBINA () (DEeKT, TEXHOIOTHSI, MATEePUAITBL.



dusuka: wmarepus, aTOM, OJJIGKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHWJI, H30TOIbI,
PaJIMOAKTHBHOCTh, MOJICKYJIA, OJCKTPHUSCKUN 3apsill, IPOBOJHUKH, IOJIYIPOBOIHUKH,
IM3JICKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIeCcTBa, TI'as,
pacTBOp, PACTBOPUMOCTbD, KPHCTAIUTMY €CKasl PeIETKA, CIUIABHI, (PU3HUECKUE BEIMINHBI, CAMHUIIBI
M3MEpEHHsI, KOCMHYECKOE TIPOCTPAHCTBO, TIAaHETHI, 3BE3161, CoHITe.

buonorus: ¢orocunTes, npixanme, Ouocdepa, skocucTemMa, MUHEpaIbHBIE yIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPO3JIEMCHTBI, ITUTATEIIHHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOMABI, TMOJIE3HBIE
HCKOITaeMbIe, TOTUIMBO, BOJHBIE PECYPCHIL.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMMHUH HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS IIPOTrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZ€ OOY4YEeHHs XUMHMU B €IMHCTBE y4yeOHOW M BOCHUTATEIBbHOW J1EATENBHOCTH B
COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKHUMH COLMOKYJIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBHWJIAMH U HOPMaMHU IIOBEIEHUS U CHOCOOCTBYIOT
IpoleccaM CaMOIMO3HAHMSI, CAMOPA3BUTHUS M COLMATM3AINH 00YJaromInXCsl.

JIMyHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTUBHBIX I[EHHOCTHBIX OPUEHTAIINH 1 pacIIMpeHe ONbITa ASSITENLHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYUHOMY
HaCJIEMI0, IOHMMAHMsI 3HAYEHUs XUMHUYECKOW HAyKM B JKU3HH COBPEMEHHOI0 OOIIEeCTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHON HH(OpManMeld O MEepeloOBbIX NOCTHKEHUSX M OTKPBITHIX
MHUPOBOM M OT€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HaY4HbIX 3HAHUSIX 00 yCTpoilcTBE MHpa
1 00IIIeCTBa;

2) rpa:K1aHCKOr0 BOCIIMTAHMS

IPEACTABJIEHUS O COLHUAJBbHBIX HOPMax M IpPaBUIAX MEXKIMYHOCTHBIX OTHOILIECHUN B
KOJIJIEKTUBE, KOMMYHUKaTUBHON KOMIIETEHTHOCTH B 00111eCTBEHHO I10JIE3HOM,
yuyeOHOMCCIeIOBATENbCKOM, TBOPYECKOM M JApPYrMX BHJAAX JESITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpPa3HOIl COBMECTHOW AESTEIbHOCTH IPU BBINOJHEHUM y4eOHBIX, IMO3HaBaTEIbHBIX 3ajad,
BBIMOJTHEHUH XUMHUYECKHX O3KCIIEPUMEHTOB, CO3/1aHUM YUYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHIO ¥ B3aUMOIIOMOIIM B Ipolecce 3TOM yueOHOW MesTeTbHOCTH, FOTOBHOCTU
OLIEHUBAThH CBOE MOBEACHHUE U MOCTYIKHA CBOUX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33peHYECKHE MPEICTABICHHS O BEIIECTBE U XMMHUYECKOI peaKkIuu, COOTBETCTBYIOLIH E
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTAaBJISIIOLIME OCHOBY JUISl MMOHMMAaHHUS CYLIIHOCTH
HayyHOH KapTHHBI MMpA, MPEACTABJICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS IPUPOJBI,
B3aUMOCBS35IX YEJIOBEKa C IPUPOJHON CPENOM, O POJIM XMMUU B IIO3HAHUM dTUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HaIlpaBJICHHbIE Ha IIOJIy4YE€HUE HOBBIX 3HAaHUM MO XHUMHH,
HeoOXoAuMble JJil OOBSICHEHUS HaOII0JaeMbIX IIPOLIECCOB U SBJICHUM, II03HABaTEIbHOM,
MH(GOPMAIIMOHHON U YMTATEIbCKONW KyJIbTYphl, B TOM YUCIJIE HABBIKOB CAMOCTOSATEIbHON pabOTHI €
y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPAaTypoOi, JOCTYHHBIMH TEXHUYECKMMH CpPEACTBAMHU
UH(POPMAILIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O U IO3HAHMIO, JIIOOO3HATEIBHOCTh, I'OTOBHOCTh M CIIOCOOHOCTH K
caM000pPa30BaHMIO, MPOEKTHOW M MCCIENOBATEIbCKON JEesATebHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTU U YPOBHS 00Y4€HUs B JaJIbHEHIIEM;

4) popMHPOBaHHS KYJIBTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUI U HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOrojisi, HAapKOTHKOB, KYPEHHMs), HEOOXOAMMOCTH COOJIIOJEHUS MpaBUJ OE30MacHOCTH IpHU
o0pallleHuU ¢ XMMUYECKUMU BEIIECTBAMH B OBITY M PEAJIbHOM JKU3HU;



5) TPy10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTHUYECKOMY M3YYEHHUIO0 MPOQEeCcCHil U TpyJa pa3IMdHOro PojJa, YBaAKEHUE K
TPyAy U pe3ysibTaTaM TPYJIOBOM JAEATEIbHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHU I MPEIMETHBIX
3HAHUU 0 XUMUH, OCO3HAHHBIN BEIOOP MHAUBHUAYATBHON TPACKTOPUU MPOJOIDKEHHS 00pa30BaHus C
y4€TOM JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XWMHHU, OOIINECTBEHHBIX HWHTEPECOB H
NOTPEOHOCTEH, yCIenHOW mpodeccuoHaabHOM JAEITEIBHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHH,
TOTOBHOCTH 2/IalITUPOBATHCS B IPO(ECCHOHANILHON Cpelie;

6) 3K0JI0OrHYeCcKOro BOCIUTAHMA:

HKOJIOTUYECKHU IeIecO00pa3HOe OTHOIICHHE K IMPHUPOJIE KaK MCTOYHUKY JKM3HHU Ha 3eMmIle,
OCHOBE €€ CYIIEeCTBOBAaHHS, MOHMMAaHWE IICHHOCTH 30POBOr0 M Oe30macHoro obpasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3NYECKOMY M TICHXHUECKOMY 3/I0POBBIO, OCOZHAHUE
[IEHHOCTH COOJIFOJICHUSI TIPaBUJI O€30MacHOr0 MOBEICHUs MpU paboTe ¢ BEIIECTBAMH, a TaKXE B
CUTYyalUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HU JIIOIEH;

CIOCOOHOCTH MPUMEHSATh 3HAHUS, MMOTy4aeMble MPH U3yYEeHUH XUMUU, I pEelIeHus 3ajad,
CBSA3aHHBIX C OKPYXKaIOIlel TPUPOAHOU CPeNloil, A1 HOBBILIEHUS YPOBHS HKOJIOTUYECKON KYJIbTYPBI,
OCO3HAHMS TJ00aJTBHOI0 XapaKTepa 3KOJOTMUYECKUX MPOoOJieM M MyTel MX PelIeHus MOCPEACTBOM
METOA0B XUMHH, SKOJIOTMYECKOr0 MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHON U COLMAIBHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe merampeaMeTHBIX peE3yJNbTATOB BBIACISIOT 3HAYUMBIE M1  (POPMUPOBAHUS
MHUPOBO33pEHUST OOIIEHAyYHbIE TOHSATUSA (3aKOH, TEOpHSs, MPHUHIUI, TUMOTEe3a, (akKT, CHUCTEMA,
MPOIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIe HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX
npeaMeTaxX U MO3BOJSIFOT HAa OCHOBE 3HAHMN M3 DTUX MPeaMeToB (HOPMHUPOBATH MPEACTABICHHE O
[ENIOCTHON HAay4yHOW KapTHMHE MHpa, U YHUBEpCallbHbIE y4deOHbIe IeicTBUS (TIO3HaBaTEIbHBIC,
KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOpble oOecrnednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY TUIAHUPOBAHHIO M OCYIIECTBIICHUIO y4eOHO! eI TeThHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jjornyeckue 1eMCTBUA:

YMEHHS UCIOIb30BaTh MPUEMBI JJOTHYECKOTO MBIIIJICHUS] TP OCBOSHUU 3HAHUI: paCKphIBATh
CMBICJI XUMHYECKHUX MMOHSATHHN (BBIICISATh UX XapaKTEPHbIC TPU3HAKH, YCTAHABIUBATh B3AaUMOCBSI3b C
JIPYTUMU TOHSTHUSIMU), MCIOJIb30BaTh MOHSATHUS A OOBSCHEHHS OTAENbHBIX ()aKTOB M SIBJICHMUIA,
BbIOMpATh OCHOBAHMSI M KPUTEPHH AJs KJacCH(UKALUKA XUMUYECKHX BEHIECTB M XUMHUYECKUX
peakluii, ycTaHAaBIMBATh NMPHUUYUHHO-CIIEACTBEHHbBIE CBSI3M MEXIY OOBEKTaMU HU3YUECHHsSI, CTPOUTH
JOTMYECKUE pacCyXIeHus (MHAYKTUBHbIE, IENYKTUBHBIE, IO AaHAJIOTWMH), J€1aTb BBIBOABI H
3aKJIFOUCHUS;

yMEHUE MPUMEHSTh B MPOIECCe IMO3HAHMUSI MOHATUS (NMPEAMETHBIE M METANPEIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, WCIOIb3YyEeMble B XUMHHU, NPeoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XHMMHH MOJCJIbHBIC TPEACTABJICHUS — XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTA),
XuMU4eckas (opMysa U ypaBHEHHE XUMUYECKON PEaKIUK — MPU PEelIeHUN Y4eOHO-TT03HAaBaTEIbHBIX
3a7a4, ¢ Y4ETOM ITUX MOJIEJIbHBIX MPEICTABJICHUN BBISBISATH U XapaKTEPHU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHiA, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIE CBSI3M M IPOTUBOPEUMS] B H3Yy4aeMbIX IpoLeccax U
SIBJICHUSAX.

ba3oBble uccienoBare/ibCKHe 1eHCTBUSA !



YMEHHE HCII0/Ib30BaTh [IOCTABJICHHbIE BOIPOCH! B KAUECTBE MHCTPYMEHTA [103HAHHUS, a TaKXkKe
B Ka4e€CTBE OCHOBBI Il ()OPMUPOBAHUS THUIIOTE3BI 1O IPOBEPKE MPaBUIbHOCTH BBICKA3bIBAEMBbIX
CYXKJICHUH;

npuoOpeTeHre ONbITa IO IUJIAHWPOBAHUIO, OPraHM3allUd U TIPOBEACHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIbHO NMPOrHO3UPOBATH €r0
pe3yiabTaT, (opMyaupoBaTh OOOOIIEHHS M BBIBOABI IO pE3yJbTaTaM MPOBEIEHHOIO OIIBITA,
WCCIIEZIOBAHUS, COCTaBIISITh OTYET O MPOJIETAHHOH padorTe.

Pabora c unpopmanueii:

yMeHHUe BbIOMPaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUJOB U
dopM mpencTaBieHUs, MOJy4yaeMyl0 M3 pPa3HbIX HCTOYHHUKOB (HAay4yHO-TOMyJsIpHAas JUTepaTypa
XMUMHUYECKOTO COJIep)KaHUs, CIIpaBOYHBIE MocoOus, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHUBAThH
MPOTHUBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHE MPUMEHATh Pa3IMYHbIE METOJbI U 3alpoChl MPHU MOUCKE U 0TOOpe MHpOpMAIUKU U
COOTBETCTBYIOIMX JaHHbBIX, HEOOXOAUMBIX IJI BBIOJHEHUS Y4YEOHBIX M ITO3HABATENbHBIX 3aJay
OIIpeNeNIEHHOI0 THMA, NPUOOpETeHHe ONbITa B O00JACTH MCHOJIB30BAaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOIMH, OBJIAJIEHUE KYJIbTYpOW AKTUBHOI'O MCIIOJIb30BAHUS PA3IUUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAJIbHYIO (GOpMYy MpPEICTaBICHUS
uHbOpMAIMU W WUIIOCTPUPOBATh pelIaeMble 3a7auyd HECIOKHBIMU CXEMaMH, Juarpammami,
npyruMu opmamu rpauky U ©X KOMOMHALMSIMU;

YMEHHE HCIOJIb30BaTh W AaHAJIM3UPOBATh B Ipolecce y4eOHOW U HCCIEeN0BaTENbCKON
JeSITeIbHOCTU MH(OPMALIUIO O BIUSHUU NPOMBIIIJIEHHOCTH, CEJIbCKOT0 X03sICTBA U TpaHCIIOpTa Ha
COCTOSIHHE OKPY>KAOUIEH IPUPOTHON CPENBI.

KoMMyHHKAaTHBHBIC YHHBeEpPCAJbHbIC y4eOHbIe 1eiiCTBUA:

YMEHHS 33/1aBaTh BOMPOCHI (B X0/¢ Araora u (Win) AUCKYCCHH) IO CYIIECTBY 00CYXKIaeMOi
TeMbl, (POPMyIIUPOBATh CBOM MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOIHEHUS IPEUIOKEHHOM 3a/1a4H;

YMEHHUS TIPEACTABIIATH IOJyUYEHHBIE PE3YJIbTaThl O3HABATEIBHON AESITENBHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTAX; 1€1aTh IPE3EHTALIMIO PE3YJIbTATOB BBHIIOJHEHHSI XMMUYECKOT O dKCIIEPUMEHTA
(J1TabopaTopHOro OmbITa, JJAOOPATOPHOH PabOTHI MO MCCIEAOBAHMIO CBOWMCTB BEILECTB, y4E€OHOIO
MIPOEKTA);

yMEHHSI Y4eOHOTO COTpPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH MO3HAaBaTENBbHOU U
HCCIIeIOBATEIbCKOM AEATEIbHOCTH IIPU PELIEHNH BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE yuéTa 00LIMX
UHTEPECOB M COrJIACOBaHMs MO3MLUMHA (00CYXJeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYpPMBI»,
KOOpJIMHALIUSA COBMECTHBIX IEHCTBUMH, ONPEAEICHNE KPUTEPUEB 110 OLICHKE KaueCTBa BBIIIOJIHEHHOM
paboThI U IpyTHE).

PerynsiTuBHBIC yHHBEpPCaJIbHbIC y4eOHbIC 1CHCTBHA:

YMEHHE CAMOCTOSITEIBHO ONPEAEIATh LENU JIEATECIbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATH,
KOHTPOJIMPOBATH U IIPU HEOOXOAUMOCTH KOPPEKTHPOBAThH CBOIO JESATEIILHOCTD, BEIOUpATh HanboJsiee
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs YIEeOHBIX U TTO3HABATEIBHBIX 3371a4, CAMOCTOSITEIILHO COCTABJIATh
WM KOPPEKTHPOBATh MPEMJIOKEHHBIA AJTOPUTM AEHCTBUN IPU BBIIOJHEHUHU 3aJaHUN C y4ETOM
MOJyYeHHUs] HOBBIX 3HAHUUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OLEHUBATh
COOTBETCTBHE MTOJIYYEHHOI'O pe3yjbTaTa 3asiBJICHHON 11€IM, YMEHHE UCII0JIb30BaTh U AHAIU3UPOBAThH
KOHTEKCTBI, IPEAJIaracMbl€ B YCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATbBI

B coctaBe mnpeaMETHBIX pE3yJbTAaTOB [0 OCBOCHUIO O00S3aTENBHOIO COJEp)KaHUS,
YCTAHOBJIEHHOTO JIaHHON  (QenepanpHOil paboueld IporpaMMOl, BBIJEISAIOT: OCBOCHHBIE



00y4aroLMMKCs HAy4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI 1eH CTBUH, criennduyueckre A1 NpeIMeTHON
obmactu «XUMHMSI», BUIBl JEATEIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 HMHTEPIpETallUH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K koHmy oOydenuss B 8 KJjiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxaTh C()OPMUPOBAHHOCTh y OO0 yUAFOIIUXCS YMEHHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSTHUH: aTOM, MOJIEKYJa, XUMHUYECKHUM
3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHASL U HEOJHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENIbHAsE aTOMHAas U MOJIEKYJIsIpHAash Macca, KOJMYECTBO BEIlECTBa,
MOJIb, MOJISIPHASl Macca, MaccoBas 10JIsl XMMHUECKOT0 3JIEMEHTa B COEIMHEH U, MOJISIPHBIH
00BEM, OKCHT, KUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHCIICHUS,
XMUMHUYECKash peakius, KiIaccu(UKalus peaklHuil: peakuuu COCAUHEHHsS, pPEeaKInH
pa3nokKeHHsl, peaKuy 3aMEeLICHHs, peaKIIi 0OMeHa, K30~ U SHJA0TEPMUUYECKUE PEaKIIHH,
TEeTI0BOM 3(h(HeKT peakiuu, Sapo aToMa, JIEKTPOHHBIN oW aToma, aTOMHasi opOUTab,
paamyc aTomMa, XMMUYecKasi CBsI3b, MOJSPHAsT U HEMOJIApHAs KOBAJICHTHAs CBSI3b, HOHHAS
CBsI3b, HWOH, KAaTHOH, AaHWOH, pacTBOP, MaccoBas JOJS BeIlecTBa (MpPOLEHTHAS
KOHIIEHTpal|s) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX MOHITHH W TPUMEHSTH OSTH
MOHATUS TIPY OMHMCAHUU BEIIECTB U UX MPEBPAILlCHUN;

UCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIEHUs (POPMYJI BELIECTB U YPABHEHUM
XMUMHUYECKUX PEaKIuii;

OIpenesiTh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHMSX, CTEIEeHb
OKHCIJIEHUSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSAX, HPHUHAJIEKHOCTh BELIECTB K
OTpeeNEHHOMY KJIacCy COSNMHEHUM 110 (hOopMyJiaM, BUJ XUMUYECKOUN CBsI3U (KOBAJICHTHAS
Y MOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuonunueckoro 3akona J[. M. MenneneeBa: AeMOHCTpUPOBATH
NOHMMaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nonoxkeHuss B Ilepuoguueckoll cHuCTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUsI, 3aKOHa ABOTaJipo;

OIKCHIBATh M XapaKTepu30BaTh Ta0MIMIHyI0 popmy [leproaudeckoii cu cTeMbl XUMHYECKHAX
JJIIEMEHTOB: pa3NMyaTh MOHATHUA «rJaBHasg mnoArpymnmna (A-rpynma)» u «HodouyHas
noarpymmna (b-rpymnmna)y, mansie 1 60JbIIME TEPUOABI, COOTHOCUTH 0003HAUYEHUS, KOTOphIE
umeroTcst B Tabmuue «llepuomnueckas cuctemMa xumuueckux oinementoB [, U.
MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS ATOMOB XHMHYECKHX
2JIEMEHTOB (COCTaB M 3apsij sjapa, 0OIlee YMCIO 3JIEKTPOHOB M paclpeneieHue X Mo
JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XMMHYECKHE DJIEMEHTBI, HEOPraHWYECKHE BEIIEeCTBA, XUMHYECKHE
peaknuu (IO YUCIY M COCTaBy Yy4YacTBYIOIIMX B pEAKIUU BEIIECTB, MO TEMJIOBOMY
shdekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEHIECTB PA3JIUYHBIX
KJIacCOB,  MOATBEpXkJas  ONHUCAaHUE  MpUMEpaMH  MOJEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIIHI;

IPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUUYECKUX TTPEBPAIICHHUI B Pa3IMUHBIX YCIOBUSIX;



BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILLECTB, MaCCOBYIO
JIOJI0 XMMUYECKOTO dJIeMeHTa Mo (GopMyJie COCAMHEHHS, MAaCCOBYIO OO BEIECTBA B
pacTBOpe, NIPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOW peaklny;

MPUMEHSITh OCHOBHBIC ONEPAIMH MBICTUTEIBHOW NEATEIbHOCTH — aHaliu3 M CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CHCTEMAaTH3allui0, KJIACCHU(HUKAIIUIO, BBISABJICHUE MPUYHHHO -
CIIEICTBEHHBIX CBSI3€M — JJI1 M3y4YEHUS CBOMCTB BELIECTB U XUMHYECKUX PEAKLIHM,
€CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUSI — HAOJIOJCHHUE, U3MEPEHHE, MOJICTMPOBAHUE,
AKCIIEPUMEHT (peaslbHbII U MBICIICHHBIN);

CleOBaTh TpaBWJIaM [OJb30BAaHUS XUMHYECKOH TOCYyAOH ©  1a0OpaTOPHBIM
o0opynoBaHUEM, a TakKe MpaBWIaM OOpalleHUss C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU 1O BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYECHUIO U
COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPO/IA U KUCIOPO/IA), IIPUTOTOBIICHHUIO PACTBOPOB
C OIpEeNeIEHHON MacCOBOM 0JIEW pacTBOPEHHOIO BEUIECTBA, INIAHUPOBATh U IPOBOAUTH
XUMHUYECKHE OSKCIEPUMEHTBHI IO PpACHO3HABAHUIO PACTBOPOB IMIENOYEH M KHUCIOT C
MOMOIIIBIO HHIUKATOPOB (JJaKMYC, peHon(Tanent, MEeTUIOPAHK U IPyTHE).

K koumy oOydyeHus B 9 kjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSITHI: XUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHHOH, [IPOCTOE BEIECTBO, CIOKHOE BEILECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, CTEMEHb OKUCICHUS, XUMHUYECKasl PEaKIns, XUMUYECKasi CBSI3b,
TEIUIOBOM 3 (eKT peakuuu, MOJIb, MOJSIPHbIH 00BEM, pacTBOpP, AIIEKTPOIMUTHI,
HEIJICKTPOJUTHI, DJICKTPOIMTHYECKAs IHUCCOIMALMs, pPEAaKIMd HMOHHOrOo OOMeEHa,
KaTalu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble ¥ HEOOpaTUMBbIE PEAKIUU,
OKHUCJIMTEIbHO-BOCCTAaHOBUTEIIHHBIC PEAKIIHH, OKU CIIUTEh, BOCCTAHOBUTENh, OKHCIICHUE U
BOCCTaHOBJICHUE, AJNTOTPOIHS, aM(POTEPHOCTh, XUMHUECKasi CBs3b (KOBaJCHTHAsI, NOHHAS,
MeTaJNInyecKast), KpUCTaNIMYecKasl pemérka, KOppo3Husi METaJulOB, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKLnH, IpenesibHo Jonyctumas KonueHTpauus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHH W TPUMEHSTH 3TH
TIOHSITHSI TIPU ONMMCAHUM BEIECTB U UX MPEBPAIICHUI;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBJIEHUs (POPMYIT BELIECTB U YpaBHEHUHN
XUMHUYECKUX PEAKIIHil;

OTIPEENATh BAJCHTHOCTb U CTENEHb OKUCICHHUS XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOr 0 COCTABA, TPUHAIJIEKHOCTH BEIECTB K OMPEIeIEHHOMY KJIACCy COSTUHEHUM 110
dbopMmynam, BHA XUMHYECKOH CBsI3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas) B
HEOPraHWYECKUX COCAMHEHHSX, 3apsi MOHA IO XUMHUECKOU (opMyJie, XapaKTep CPebl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COEIWHEHUN, TUIl KPUCTAIIMYECKOM peuIeTKu
KOHKPETHOT' O BELIECTBA;

packpbiBaTh cMmbich [lepuoguueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €0
MOHMMAaHUe: OMUCHIBATh U XapaKTepH30BaTh TabmuuHyto ¢popmy Ileproanueckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas nonarpymnmna (A-rpymma)» u
«mmobounass moxarpynma (b-rpynma)», wmanple W OOJBIIME TEPHONBI, COOTHOCUTH
0003HAYEHUS, KOTOpPbIE HMEIOTCSI B TMEPUOAUYECKON TabiMie, C YUCIOBBIMU
XapaKTEepPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DSJEMEHTOB (COCTaB W 3apsn sapa,
ofI11ee YMCIO0 3JIEKTPOHOB W pacHpelielieHHe UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH



o0111e 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCIUHEHUI B Ipeaenax
MaJbIX IEPUOJIOB U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJIacCU(PUIIMPOBATh XMMHYECKHE DJIEMEHTBhI, HEOPraHMYECKUE BEIIEeCTBA, XUMHUYECKHE
peakiuu (TI0 YUCITY U COCTaBy YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY () ]eKTy,
10 U3MEHEHUIO CTENEHEeW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME U CreU(PUUECKue XMMUYECKUE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIICCTB, MOATBEPXKIAsi ONMHCAHUE MPUMEpPaAMU MOJIEKYJSPHBIX M HOHHBIX
YPaBHEHMI COOTBETCTBYIOIMX XUMUYECKUX PEAKIUH;

COCTaBJISAITb YPAaBHEHUS AJIEKTPOIUTHUECKOW IHUCCOLMALMU KHUCIOT, IIEJIOUEd U COJIEH,
MOJIHBIE U COKpalIEHHbIE ypaBHEHHUS pPEaKIUi MOHHOTO OOMEHa, YpaBHEHHS P eaKIuid,
MOATBEPKAAIOIINX CYIIECTBOBAHNWE I'€HETUYECKOM CBSI3U MEXK/IY BEIIECTBAMHU PA3JIMYHBIX
KJIaCCOB;

pacKpplBaTh CYLIHOCTh OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMM IMOCPEICTBOM
COCTaBJICHMSI HJIEKTPOHHOT 0 OallaHca TUX peaKLnid;

IIPOrHO3UPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT WX CTPOEHUS, BO3MOXHOCTU
IPOTEKAHUS XUMHUECKUX MTPEBpPALIEHUI B Pa3JIMYHbIX YCIOBUIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAaccChl BEILLECTB, MaCCOBYIO
JIOJI0 XMMUYECKOr 0 3JIeMEeHTa Mo (opMyjie COECAMHEHHS, MAaCCOBYIO JIOJIO0 BEILIECTBA B
pacTBOpe, IPOBOAUTH PacCu€Thl 10 YpaBHEHUIO XUMHUYECKON peakuy;

coOioaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOW Mocylo U 1abopaTOpHBIM
o0opylnoBaHMEM, a TaKXe IMpaBuiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH 110 BBIIOJHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOTYyYEHHUIO U
coOMpaHuI0 ra3000pa3HBIX BEIIESCTB (aMMHUaKa M YIJICKHCIIOro rasa);

NPOBOJUTH PEAKIMH, TMOATBEPXKIAIONINE KAaueCTBEHHBIM COCTaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPU -, OpOMUI-, HOAUI-, KapOOHAT-, hocdat-, CUIUKAT-
, Cynmb(dar-, TUAPOKCHA-MOHBI, KATHUOHBI AMMOHHS W HOHBI HM3YYCHHBIX METaJIIOB,
IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPraHUYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTEIbHON JEATeIbHOCTH — aHalu3 M CUHTES3,
CpaBHEHHUE, 00001IEHNE, CUCTEMATU3alINI0, BbISIBJICHUE IPUUNHHO-CIIEICTBEHHBIX CBS3€EH
— JI7151 U3y4YEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAYyYHbIE METObI
MO3HAaHUS — HaONIOJeHHE, H3MEpeHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (peasbHbIi U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecrBo yacos JIEKTPOHHBIE
Ne HaunmenoBanue
(uudposbIe)
n/ | pasiejoB H TeM Bcer | KouTpoJbH IpakTHyeck
oOpa3oBare/bHbIE
n NnporpamMmal o ble paboThI ue padoThl
pecypchbl
Pa3znen 1. [lepBoHavyajibHble XUMHYECKUE IOHATHS
Xumusga —
Ba)kKHas 00JIacTh
bu6moreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f418
MIPaKTUYECKON
37c
JIesITeIbHOCTU
YesoBeKa
BemectBa bubmioreka [IOK
1.2 XUMUYECKUE 15 1 https://m.edsoo.ru/7f418
peaxkuuu 37¢
Hroro no pazaeny 20

Pazgea 2. BakHelinue npeacTaBuTe 1M HEOPraHUYeCKMX BelEeCTB

Bo3ayx.
o v Bu6morexa IJOK
HCIIOPOT.
2.1 6 https://m.edso0.ru/7f418
ITonsarue 06
37c
OKCHIax
Bonopoa.Ilonstu bubmotexa LIOK
2.2 € 0 KHCIOTax u 8 1 https://m.edso00.ru/7f418
COJIAX 37¢c
Bopa. PactBopsr. bubmmotexa [IOK
2.3 ITonsarue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUSX 37¢
OcCHOBHEIE
CIACCLL bubmioreka [IOK
2.4 11 1 1 https://m.edso00.ru/7f418
HEOPraHUYECKUX 37¢
COeNHEHUN -
Hroro no pazaemny 30

Pa3nen 3. [lepuoauyeckuii 3akon u [lepunoauyeckasi cucreMa XuMH4eCKuX 3j1emMenToB /1.
H. MenneneeBa. CTpoeHne aToM0OB. XUMHYeCKast CBSA3b. OKHUCIUTEIbHO-

BOCCTAHOBHUTEC/IbHbBIC PCAKIIMU



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

[Tepuonnueckuii
3aKOH U
[Tepuonunueckas
bubmoteka [JOK
3.1 creteMa 7 https://m.edsoo.ru/7f418
XUMHYECKUX 37¢
anemeHToB /J[. U. T
Menpeneena.
Crpoenue aroma
XuMuueckas
CBSI3b. bu6mmoreka [JOK
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIbH 37¢
bI€ PEaKINH
bu6mmoreka [JOK
Hroro no pazneny 15 https://m.edso00.ru/7f418
37c
bu6moreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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

9 KVIIACC

KosmuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBanue
(uugposbIe)
n/ | pasiejoB H TeM Bcer | KoHTpoJbH IpakTHyeck
oOpa3oBare/ibHbIE
n NnporpamMmal 0 ble padoThI ue padoThbl
pecypchl
Pazgen 1. BemecTBO 1 XMMHYECKHE PeaKIMH
IToBTOpEeHue
yriay6ienue bu6mmotexa [IOK
11 3HaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
paszenoB Kypca 8 636
KJjlacca
OcHOBHbIE
bu6moreka [JOK
3aKOHOM EPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX
. 636
peaxiui
DNEKTPOIUTUYECK
asi JUCCOLAIIHs. Bbu6moreka [JOK
1.3 XuMuueckue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTajibl M UX coeIMHEHUSI
O6mas
XapaKTepuCTUKA
CUMIECKIX bu6moreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-
636
IPYIIBL.
l"anorenst
OO6mas
XapaKTEePUCTUKA
bu6moreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a
anemeHToB VIA- 636
rpynnsl. Cepa n o
€€ COeINHECHUS
O6mmas
XapaKTepuCTUKA bubmorexa [{OK
2.3 XUMHAYECKUX 7 1 https://m.edsoo.ru/7f41a

311eMeHTOB VA-
rpynnsl. A3oT,

636



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

docdop u ux
COCJIMH CHHUSI

Oomas
XapaKTepHCTHKA
XUMHYECKUX

2.4 sseMeHToB |VA-

Y KPEMHUH U UX

COCAMHCHUA

rpynnsl. Yriaepoa

bu6moreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro no paznery

25

Pasznen 3. MeTaJIbI M MX COCIHHEHUS

. bu6moreka [JOK
OO01pe cBoMCTBa
3.1 4 https://m.edsoo.ru/7f41a
METaJIJIOB
636
Baxwueiime bubmoteka [JOK
3.2 MeETaJLIIbl ¥ KX 16 https://m.edsoo.ru/7f41a
COCIMHEHUA 636
Hroro no pazneny 20

Pa3nen 4. Xumus u okpyxamoumas cpeaa

I[TPOTPAMME

BemecTBa bu6moreka [JOK
4.1 MaTepHalibl B 3 https://m.edsoo.ru/7f41a
JKU3HM YEI0BEKa 636
Hroro no pazneny 3
bu6mmoreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBLIEE
KOJIMYECTBO 68
YACOB I1O0



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounuectBo
JaTa usyyeHus
Ne 4acos
Tema ypoka
n/n
Bcero
nnaH dakT
Pasznen 1. [lepponavyanbHble XUuMUYecKue MOHsITHSA-20
4acoB.
1 HNucrpykrax no Th. 1 04.09
[Ipeamer xumuu. Ponp XumMun B )KU3HU YETIOBEKA. Tela
U BEIlleCTBa
2 ITousiTne 0 MeTogaxX MO3HAHUS B XUMUH 1 06.09
[IpakTnueckas padora Ne 1 «IIpaBuna paboTsl B
3 nJaboparopur ¥ TpUEMBI oOpaIieHus ¢ 1a00paTOPHbIM 1 11.09
000pyIOBaHUEM
Uucteie BenecTBa U cmecu. CrocoObl pa3aeneHus
4 B 1 13.09
cMeceit
5 [Tpaktuueckas pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 18.09
pUMepEe OUUCTKU MMOBAPEHHON COJIH )» '
6 ATOMBI U MOJIEKYJIBI 1 20.09
XUMUYECKHUE IEMEHThI. 3HAKU (CUMBOJIbI) XUMHUECKUX
7 1 25.09
AJIEMEHTOB
8 [IpocThie u clioXHBIC BElECTBA 1 27.09




9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 02.10
10 3aKOH MMOCTOSTHCTBA COCTaBa BEUIECTB. XUMHUUYECKas
dbopmyna. BaieHTHOCTh aTOMOB XMMUYECKUX 2JIEMEHTOB 04.10
11 OtHocuTenbHas atoMHasi Macca. OTHOCUTENbHAs
MOJICKYJISIpHas Macca 09.10
12 MaccoBag 10JIs1 XUMHUYECKOT0 DJIEMEHTA B COSTMHEHNH 11.10
13 KomuuecTBo BeniecTBa. Monbs. ModsipHas Macca 16.10
PuU3NYECKHE U XUMUUECKUE SIBICHUSA. XUMUYECKAS
14 18.10
peakius
15 [Ipu3Haku 1 yCcaoBUs NPOTEKAHUSA XUMHUYECKUX PEAKLIAN 23.10
3aKOH COXpaHEHMSI MACChl BEIIECTB. XUMUUECKHUE
16 25.10
YpaBHEHHUS
17 Brruncnenust konm4ecTBa, Macchl BEIIECTBA 11O
YPaBHEHUSIM XUMHUYECKUX PEAKIIAM 06.11
18 Knaccudukanus XuMu4ecKux peakiuil (coegnHeHus,
pasoKeHUs, 3aMelIeHNs, OOMEHA) 08.11
19 M. B. JIoMOHOCOB — y4E€HBIN-3HIMKIIONEIUCT.
O06001IeHNe ¥ cucTeMaTH3aIys 3HaHUH 13.11
20 KontponbHas padota Nel no teme «BemiectBa u 15.11
XUMUUYECKUE PEAKIINI
Pasznen 2. BaxxHeiliune npeacraBuTen
21 Heopranuveckux Bemrects-30 yacon 50.11

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucinopon —
AJIEMEHT U MPOCTOE BemiecTBo. O30H




dusznyecKrue 1 XMMUYECKHE CBOMCTBA KHCJIOpOJa

22 22.11
(peakuuu okucieHus, ropenue). [lonsrue 06 okcumax

93 CriocoObI moyueHus KUCIopoa B 1abopaTopuu u 3711
pOMBIIUIeHHOCTH. [IpuMeHenne kucinopoa
TemoBoit 3 heKkT XuMUIECKON PeaKIuu, MOHITHE O

24 TEPMOXHUMHUYECKOM YpaBHEHUH, DK30- U 29.11
SHJOTEPMUYECKUX PEAKIIUSIX

o5 TommuBo (HEQTh, Yroiab U METaH). 3arpsi3HEHUE 04.12
BO3/yXa, CIOCOOBI €ro MPeA0TBPAICHUS

26 [Ipaktrueckas padora Ne 3 no teme «llonyuenue u 06.12
coOrpaHue KUCIOPO/Ia, U3YICHUE €TO CBOHCTBY

57 Bonopon — aneMeHT u mpocToe BEIIECTRBO. Rr
Haxoxnenue B npupoje

28 DOU3NYECKNE U XUMUYECKHUE CBOMCTBA BOJIOPO/IA. 13.12
[Ipumenenune Bonopoaa

29 [ToHsiTHE O KMCIOTaX U COJISIX 18.12

30 Cnoco0sI moTydeHus1 BOJ0PO/ia B JIA0OpaTOpUn 20.12

31 [IpakTrueckas padora Ne 4 no teme «llonyuenue u 25 12
coOupaHue BOIOPOa, U3YICHHUE €TO CBOHCTBY

32 MousapHbIil 006EM Tra30B. 3akoH ABOraapo 27.12
HNucrpykrax no Th.

33 Brruncnenus o0béMa, KOJIMYSCTBA BEIECTBA Ira3a 110 €ro 08.01

U3BECTHOMY KOJIMUECTBY BEIIECTBA UM 00BEMY




Brruncnenuss 00EMOB Ta30B MO YPAaBHCHHIO PCAKIIMHU Ha

34 . . 1 10.01
OCHOBE 3aKOHa 00HEMHBIX OTHOIIECHUH Ta30B

35 DuU3NYECKHE U XUMUYECKHUE CBOMCTBA BOJBI 1 15.01

36 CocraB ocHoBanuii. [loHaTHE 00 MHAMKATOpPAX 17.01
Bopa kak pacrBoputens. Hacoiennsie u

37 HEHACBIIIEHHBIE pacTBOPbL. MaccoBasi 40Jid BELIECTBA B 1 22.01
pacTtBope
[TpakTuueckas padota Ne 5 mo Teme «IIpuroropnenue

38 PacTBOPOB C ONPEIAEIEHHON MacCOBOM J0JICH 1 24.01
pPacTBOPEHHOIO BELIECTBA»

39 KontponbHas pabora Ne2 no teme «Kucnopo. 1 2901
Bonopon. Boma»

40 Oxkcunpl: cocTaB, Kiaccu(puKalus, HOMEHKJIaTypa 1 31.01

41 [Tonydyenre u XUMHAYECKUE CBOMCTBA KUCIIOTHBIX, 1 05.02
OCHOBHBIX ¥ aM(OTEPHBIX OKCUJIOB '

42 OcHoBaHus: COCTaB, KiaccuduUKalys, HOMEHKJIAaTypa 1 07.02

43 [TonyueHnue u XUMUYECKHE CBOMCTBA OCHOBAHUI 1 12.02

44 Kucnotsr: coctas, kinaccudukaiys, HOMEHKIATypa 1 14.02

45 [TonyyeHne u XUMHUYECKHE CBOMCTBA KUCIIOT 1 19.02

46 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OJTYyYEHUS, 1 21.02

XUMHYECKHE CBOMCTBA




[Tpaktuueckas padora Ne 6. Pemienue

47 AKCIEPUMEHTAIIbHBIX 3374 110 TeMe «OCHOBHBIE KJIACChI 26.02
HEOPraHUYECKUX COCIUHEHUI
I'eneTnueckas cBsSI3b MEXAY KJIACCAMU HEOPTraHUYECKUX
48 . 28.02
COCIMHEHU M
49 O060011eHNE ¥ cUCTeMAaTH3allus 3HAaHU I 05.03
50 KontponbHas padora Ne3 mo Teme "OCHOBHBIE KJIaCChI 07.03
HEOPTaHUYIECKUX COeIMHEHUI" '
Paznen 3. Ilepuonuueckuii 3axkoH u Ilepunonuyeckast
cucreMa xuMuuyeckux 3jeMenToB . U. MenneseeBa.
CtpoeHne aToMOB. XHMHY€ECKAA CBS3b.
51 OKHCINTETbHO-BOCCTAHOBHUTEIbHBbIE peakiuu-15 12.03
4acoB
[lepBbie MOMBITKH KJIACCUDUKALIMN XUMUYECKHUX
a1eMeHTOB. [ToHATHE O rpyInax CXOAHBIX AJIEMEHTOB
52 [Tepnoanueckuit 3akoH u llepuoanyeckas cucrema
xuMuueckux daemenToB J1. . Menneneesa 14.03
53 [leproasl, rpymnmnsl, MOATPYIIIBI 19.03
o4 Crtpoenue aromoB. CocTaB aTOMHBIX sijiep. M30TombI 21.03
55 CtpoeHue dIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB
[Tepuonnueckou cucremsl . 1. Menneneesa 02.04
XapakTepUCTUKA XUMUYECKOTO 3JIEMEHTA I10 €r0
56 nosnoxxkenuto B [leprnoamyeckoit cucreme 1. 1. 04.04

Menneneena




3nauenue [lepuoandeckoro 3akoHa JijIsl pa3BUTHS HAYKH
57 v npaktuku. [{. 1. MenaeneeB — yd€HbIN, EIAror U 1 09.04
rpaXKIaHuH
58 DIIEKTPOOTPHUIIATEIFHOCTh AaTOMOB XMMHUYECKUX 1 11.04
anemMeHToB/ Beepoccuiickas mpoBepouHas padbora '
59 WouHasg xumMuueckas CBI3b 1 16.04
60 KoBasieHTHas nosnsipHas XuMU4yeckasi CBsI3b 1 18.04
61 KoBaneHTHas HenossipHas XUMUYECKas CBSI3b 1 23.04
62 CreneHp OKUCIICHUS 1 25.04
63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 30.04
64 OKHUCIUTEIN U BOCCTAaHOBUTEIHN 1 07.05
65 Kontponsnas pabora Ned no teme «CTpoeHue aToma. 1 14.05
XUMHUYECKasa CBA3LY»
PesepBHbI ypok. O000IIEHHE U CUCTEMATH3AIIMS
66 PBHBIN YP H H 1 16.05
3HAHUMN
PesepBHbIl ypok. O000IIEHHE U CUCTEMATH3AIIMS
67 PBHBIM P H " 1 21.05
3HAHUU
PesepBHbIl ypok. O000IIEHHE U CUCTEMATH3AIIMS
68 PEHBIL YP o B 1 23.05
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




9 KITIACC

Konuu
N eCTBO Jdara uzyyenust
°
Tema ypoka Jyacos
n/n
Bcero
nnaH bakT
Paszges 1. BemiecTBo 1 XUMHYECKHE peaKIMU-
17 yacosB
Hucrpykrax mo Th. 1 05.09
1 [Tepuonnueckuit 3akoH. [leproanueckas cucrema
xumudeckux snemenToB /1. 1. Menneneena
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
2 i} 1 06.09
XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPHOIOB
Knaccudukanus u HomeHkIaTypa
3 1 12.09
HEOPraHUYECKUX BEUIECTB
Bupl XUMUYECKOMN CBSI3U U THUIIBI
4 . 1 13.09
KPUCTAJUTMYECKUX PEIIETOK




Kontponshnas padora Nel no teme «IloBropenue

5 U yriiyOJieHHe 3HaHUI OCHOBHBIX pa3JiesioB Kypca 19.09
8 Kiacca»

5 Knaccuduxarus XUuMU4YECKUX peakiuil 1o
Pa3IUYHBIM MPU3HAKAM 20.09
[ToHsiTHE O CKOPOCTH XUMUYECKON PEAKLINU.

7 [ToHsiTHE O TOMOTEHHBIX U T€TEPOTr€HHBIX 26.09
peaKuusx
[TonsaTHe 0 xXuMHYECKOM paBHOBeCHH. DaKTOPBI,

8 BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIINU U 27.09
MOJIOKEHUE XUMUYECKOTO PABHOBECHS

9 OKuCINTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU 03.10

10 Teopus 2IIEKTPOIIUTUYECKON JUCCOLUALUH.
CuiibHBIE U CITA0BIE AJICKTPOIUTHI 04.10

11 HoHHbIE ypaBHEHHUs peakLun 10.10
XUMHUUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUU B

12 CBETE MPEJCTABICHUHN 00 JIEKTPOTUTHIECKON 11.10
JTUCCOLMALAN
XUMHUUYECKHUE CBOMCTBA COJIEH B CBETE

13 IPEJCTaBJICHUN 00 AJIEKTPOIUTHYECKOM 17.10
JTACCOLMAIAN

14 [TonsiTe o ruagponuse conen 18.10

15 O06o001mIeHne 1 cucTeMaTu3alys 3HaHU| 24.10




[Tpaktuueckas padora Ne 1. «Permenue

16 25.10
AKCIEPUMEHTAIIbHBIX 337124
Kontponsnas padora Ne2 o teme
17 «DNEKTPOIUTUYECKAS TUCCOIALIMS. 07.11
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»
Pa3znen 2. Hemeralsibl M UX cOeIMHEHUS -25 4.
OO11ast XapakKTEpUCTUKA FAJIOT€HOB. XUMHUECKHE
CBOMCTBA Ha TIPUMEPE XJIopa 08.11
18
19 Xnoposogopoa. ComsiHast KHCIIOTa, XUMUYECKHE
CBOICTBA, MOJyYCHUE, IPUMCHEHHE 14.11
20 [IpakTuueckas padora Ne 2 o teme «llomyuenue
COJIIHOW KUCJIOTBI, U3y4EHHUE €€ CBOMCTB) 1541
21 Brruncnenus mo ypaBHEHUSIM XUMUUECKUX
peakIuii, eciau ONH U3 PEareHTOB JaH B U30BITKE 2111
22 O6mas xapakTepucTuka 31eMeHToB VIA-rpynmns 22.11
AmnorpornHbeie Mmoaudukauu cepbl. Haxoxaenue
23 Cephl U €€ COCIMHEHUN B MPUPOJIC. XUMHUUYECKHUE 28.11
CBOKCTBA CEPBI
24 CepoBoopoJ, cTpoeHue, PU3NIECKUE U 29.11

XHUMHYECKHE CBOMCTBA




25

OKCI/II[BI CCPHLI. CCpHaH KHCJIOTA, (1)I/IBI/ILICCKI/IC u
XUMHUYCCKHC CBOI?ICTB&, IMPUMCHCHHC

05.12

26

XUMHUUYECKHUE PEAKIINU, JIEKAIIUE B OCHOBE
IIPOMBIIIIEHHOTO CIIOC00a MOJIYUYeHUS CEPHOM
KUCJIOThl. XUMHYECKOE 3arpsi3HEHUE
OKPYXKAIOIIEN CPENIbl COETUHEHUSIMU CEPBI

06.12

27

BrrurcneHre MaccoBOi TOJM BBIXO/1a TIPOTYKTa
peaKITiu

12.12

28

OO01as XxapakTepUCTUKA 3J1EMEHTOB VA -TpYIIIIbI.
A30T, pacnpocTpaHeHue B pupojie, Gpu3ndecKue
Y XUMUYECKUE CBOWCTBA

13.12

29

AMMMaK, ero (pU3n4YecKue 1 XUMHYECKHE
CBOMCTBA, MOJy4CHUE U IPUMEHEHUE

19.12

30

[IpakTuueckas padora Ne 3 o teme «llomyuenue
aMMHaKa, U3y4EHUE Ero CBONCTBY

20.12

31

A3OTHas KMCIIOTA, €€ PU3NYECKHe U XUMUYECKHE
CBOMCTBA

26.12

32

Hcrnonp30BaHne HATPATOB U COJIEW aMMOHUS B
KayeCTBE MUHEPAIBbHBIX y10OpeHU. XUMUYECKOE
3arpsiI3HEHNE OKPYKAIOIIEH Cpebl COEAMHEHUSAMHA
azora

27.12

33

Nuctpyxrax no Th.

09.01




®ochop. Oxcup bocdopa (V) u bocopHas
KHCJIOTa, PU3NIECKIEe U XUMUYECKHIE CBOICTBA,
MIOJTyYCHUE

Ucnonb3oBanue ¢hochaToB B KauecTBe

34 MUHEPATLHBIX yI00peHUH. 3arpsi3HeHUE 10.01
IPUPOIHOM cpelibl pochaTamu

35 VYriepon, pacnpocTpaHeHue B PUPO/IE,
busznuecKre 1 XUMHIECKUE CBOMCTBA 16.01
Oxkcunpl yriiepona, ux Gu3nueckue u

36 XUMUYECKHE CBOMCTBA. DKOJIOTHIECKUE 17.01
po0JIeMBI, CBA3aHHBIC ¢ OKCUAOM yriepona (1V)

37 VYronbHas KUCIOTA U €€ CONH 23.01
[Tpaktrueckas padora Ne 4 o teme "Ilonydenue

38 yriekucnoro ra3a. KauectBeHHas peakuus Ha 24.01
KapOoHaT-uoH"

39 [lepBoHavambHBIC MOHATHS 00 OPraHUYECKUX
BEIIECTBAX KaK O COEIMHEHHUSX yriepoaa 30.01

40 Kpemnuii u ero coenuHeHus 31.01
[Ipaktuueckas pabora Ne 5. Pemienue

41 SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME 06.02
«BaxxHenme HeMeTaulbl U UX COSTUHEHUS

42 KontponsHas padora Ne3 no teme «Baxueiiine 07.02

HEMCTAJJIBI 1 UX COCOUHCHUA»




Pa3nen 3. Meraiibl M ux coeqnueHus-20
4acoB
OO6mrast XapakTEPUCTHKA XUMUYECKUX DJIEMEHTOB

43 13.02
— MeTaJII0B. MeTalimueckas CBsI3b U
METaJUTMYECKasi KpUCTaUIMYecKasi periérka.
dusznyeckre CBOMCTBAa METAJLJIOB
44 XHUMHYECKHUE CBOMCTBA METAJLIOB.
DIIEKTPOXUMHUUECKUN PsiJT HAMPSHKEHUN METaIOB 14.02
OO6uue criocoObl oTy4eHus MeTauioB. CriaBbl.
45 Brruucnenus mo ypaBHEHHUSIM XUMHUUYECKUX
pEeaKInii, €CIIM OJIMH W3 PEareHTOB COJCPKHUT 20.02
npuMecu
46 [ToHsiTHE O KOPPO3UH METAIIOB 21.02
a7 [[leouHBIC METaIbI 27.02
48 Okcuibl U TUAPOKCHUIBI HATPHUS U KaJIus 28.02
[lle1ouHO3EeMENbHBIC METANIBI — KAJIbIIUNA 1
49 . 06.03
MarHum
50 Baxueiinime coefTMHEHUS KaJIbIIM 07.03
51 O00011eHNEe U CHUCTEMATH3aLMs 3HAHUI 13.03
52 JKEcTKOCTh BOABI U CLIOCOOKI €€ yCTpaHEHUS 14.03
53 [Ipaktrueckas padora Ne 6 o Teme "KEcTkoCTh
BOJIbI U METOJIbI €€ YCTPAHEHUS " 20.03
54 AmoMUHUA 21.03




95 AMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCUAA 03.04

56 XKeneso 04.04
Oxcunpl, Tusipokcuabl U conu xenesa (1) u

57 10.04
xenesa (1)

58 O0600u1IeHne U cucTeMaTu3anus 3HaHU| 11.04
[TpakTuueckas pabota Ne 7. Pemenue

59 AKCIIEPUMEHTATILHBIX 33]1a4 110 TEME 17.04
«BaxHenme MeTaJIbl U UX COEAUHEHUSD)
Brraucnenns o ypaBHEHHSIM XUMHUYIECKUX

60 peaxkuuid, €C’IM OJUH U3 PEarcHTOB JAaH B U30BITKE 18.04
WM COACPKUT MPUMECH. BhIUnciieHnss MaccoBOM '
JIOJTY BBIXOa MPOIYKTA PEAKITHH

61 O000111EeHNE U CUCTEMATH3ALMs 3HAHUI 24.04

62 KonTtponsHas padora Ned no teme «Baxneitime 25 04
METaJUTBI U UX COCTUHEHUS
Paznen 4. Xumus 1 okpyxkamouias cpeaa-3 yaca
BemecTBa n Marepuralibl B IOBCEHEBHOM KU3HU 02.05

63 YeJioBeKa

64 XUMHUYECKOE 3arpsSI3HEHUE OKPYIKAIOIIEH CPEIbI 08.05

65 Ponp xuMuu B pelieHnu 3KOJI0THYECKUX MpooieM 15.05

66 PesepBHublii ypok. O00011IeHNE U CUCTEMATHU3AIIHS 16.05

3HAHUH




PesepBubIit ypok. O6001IeHHE U CUCTEMATH3AINS

67 . 1 22.05
3HAHUM
68 Pe3epBUHI>IP"I ypok. O60011IeHNe U CUCTEMaTH3alUS 1 23.05
3HAHUM
OBUIEE KOJIMYECTBO YACOB TIO ITPOI'PAMME 68




YYEBHO-METOJAVYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O
IIPOIIECCA
OBSAA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I/IS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensiu O.C., Octpoymos W.T., CitagkoB C.A., AKIIMOHEPHOE
oburecTBO «M3maTenbCcTBO «IIpocBelieHMe »

e Xumusi, 9 kaacc/ 'abpuesnssH O.C., OctpoymoB U.T., CiiagkoB C.A., AKIJMOHEPHOEe
o6111ecTBO «M3aTenbCcTBO «IIpocBelnieHre»

OHJIAMH-TECTHI K TEKCTY yUebHMKa:

https://tests-edu.ru/gabrielyan.html

METOAUYECKUE MATEPUAJIBI OJI1 YYUTEJIA

https://wwwe.litres.ru/author/oleg-gabrielyan/

OVP®POBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CET MHTEPHET

https://foxford.ru/wiki/himiya

https://yaklass.ru/p/himija

https://yandex.ru/tutor/uroki/klass-8 /khimiya/

https://yandex.ru/tutor/uroki/klass-9/khimiya/
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