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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XxuMuM Na€T MPEACTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHUH, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTaraM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIbLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITNXCs;



criocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHCTEMbI MEPBOHAYAJBHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbBI TOHITUN O XMMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYCHHS O CTPOCHHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IMPAKTUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKaromuid MUpy,
«buomnorus. 5-7 knaccel» u «dusnka. 7 Kimaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATENPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[I03HaHWS TMIpU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHe ycaoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMNbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHMS M CaMOINO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs TIyMaHUCTUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
11e71eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBIL;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP)KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponbs XuMuu B KU3HU YEIOBEKA. XUMHUS B cUCTEME HayK. Tena u BemecTBa. PU3nUecKre CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BeuecTB. [loHsiTHe 0 MeToax nmo3Hanus B Xumuu. YucTeie BemecTBa u cMecu. CriocoObl
pa3aeneHust CMeCcen.

ATOMBI U MOJIEKYJIBI. XUMUYECKHAE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX AIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BalleHTHOCTh aTOMOB XUMHUYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHass atromHasi Macca. OTHOCHUTENbHAsE MOJIEKYJsIpHass Macca. MaccoBasi AOJII XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHU.

KommuectBo Bemiectsa. Mosb. MonsipHas macca. B3anmocCBsA3p KOJIMYECTBA, MAaCChl M YMCIIA CTPYKTYPHBIX €IHHUI]
BelecTBa. Pacuérel no hopmysnamM XUMHUYECKUX COSTMHEHUM.

@u3NUecKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKash peakuus U €€ MpU3HAKh. 3aKOH COXPAHEHUs MacChl BEILIECTB.
Xumnueckue ypaBHeHnus. Kiaccudukanus XdaMAYECKUX peakiiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHHs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, mpaBuiaMu paboThI B JabOpaTOpuu U npuémMaMu oOpalieHus ¢ 1a00paTopHbIM
obopyioBaHMEM, H3yYE€HHE M OINHCaHWe (PU3NUECKHUX CBOHMCTB OOpa3IOB HEOPraHMYECKUX BEIICCTB, HAOJIOJICHHE
¢busnyeckux (MIaBIieHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYyNKe, KUIEHUE W KOHJEHCAlUs BOJABI) U
XUMHUUYECKUX (TOpPEHUE CBEUM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCJIOTOW) SIBJICHUH,
HaOJII0JICHUE W OTNHCAHUE MPU3HAKOB MPOTEKAHMUS XUMUUYECKUX peakiuil (pasyiokeHue caxapa, B3aUMOJCHCTBUE CEPHOU
KHUCJIOTHI C XJIOPUIOM Oapus, pasioxkeHue ruapokcuaa meau (11) mpu narpeBanuu, B3auMoIeHCTBHE Kelle3a ¢ paCTBOPOM
comu meau (), u3yuenme cmocoOOB pa3delieHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTpOBaHWE, BBITIAPUBAHUE,
JTUCTUIUIALMSI, XpomaTorpadusi, MPOBEACHUE OUYMCTKH TOBApPEHHOW COJM, HAONIONCHHE M OMHCAaHUE pPE3yJIbTaTOB
MIPOBEJICHUS OTBITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3IaHUE MOJEIICH MOJIEKYT (IIIapOCTEP>KHEBBIX).

Ba:kHeiimue npeacTaBUTe I HEOPTAHNYECKUX BelECTB



Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — anemMeHT U mpoctoe BemecTBo. HaxoxkaeHue Kuciaopoaa B
npupozae, Quanyeckue U XUMUYecKue cBocTBa (peakuuu ropenus). Oxcuabl. [lpumenenue kucimopoma. CrocoObl
MOJIYYeHHS] KUCJIOpoJa B JabopaTopuu U IMpoMbIUIeHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — aioTporHast
Mo M (UKAIHS KHCIOPO/aA.

TemnoBoit 3pheKT XUMUYECKOW peaknHd, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U SHAOTEPMHUECKHUE PEaKIIHU.
TomnuBo: yroiab U MeTaH. 3arpsa3HeHue BO3yXa, yCUJIeHHe MapHUKOBOro 3 dexra, pa3pylieHue 030HOBOTO CIIOSL.

Bonopoa — anemeHT u ipoctoe BemiecTBo. HaxoxaeHue Bogopo/ia B npupojie, GU3niecKkue 1 XMMUYEeCKUe CBOMCTRA,
NpUMEHEHUE, CIIOCOOBI MOTy4eHUs. KuciaoTel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl N0 XUMUYECKUM YPaBHEHUSIM.

@usnueckne CBOMCTBA BOAbL. Boma kak pactBoputrens. PactBopsl. HacellieHHBIE M HEHACHIIEHHBIE PACTBOPHI.
PactBopuMOCTS BelecTB B Boge. MaccoBas J0J1s1 BELIECTBA B pacTBOpe. XUMHUYECKHE CBOKCTBA BOAbl. OcHOBaHUA. Ponb
pacTBOpPOB B IPHUPOJAE U B KM3HU 4esoBeKa. KpyroBopoT BOAbl B HpHUpOAE. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa u
OYHCTKA ITPUPOIHBIX BOL.

Knaccuduxanus Heopranndeckux coequnennit. Oxkcuapl. Knaccudukamus okcuaos: coneoOpasyroniue (OCHOBHEIE,
KHUCIIOTHBIE, aMmdoTepHble) U HecosneoOpasytone. Homenknatypa okcunoB. Du3nMUecKkMe M XUMHUYECKHE CBOMCTBa
okcua0B. [lonydeHue OKCuI0B.

OcnoBanusi. Knaccudukanus ocHoBaHui: MEIOYM W HEPACTBOpUMbBbIE OCHOBaHUS. HomeHkiaTypa OCHOBaHUM.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucioT. Pusnyeckue M XMMHUYECKHE CBOWCTBA KHUCIOT. Psn
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. HomeHknatypa coneil. @u3nueckue 1 XuMudeckue cBoiicta coneil. [lonyuenue comneil.

['eHeTnyecKkas CBSI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEJICTICHUE COIepKaHUs KUCIOpoa B BO3yXe, MOJIy4eHUE, COOMpaHue, paclio3HaBaHUe U U3y4eHUE
CBOMCTB KHCIIOpOJa, HAOJIO/IEHUE B3aUMOACUCTBUS BEIIECTB C KUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS M MpEKpaIleHUs
roperust (moxapa), O3HaKOMJIEHHE ¢ oOpa3llaMd OKCHUIOB U ONHMCAHHE WX CBOMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHUE W U3yUYEHHUE CBOMCTB BOJIOpOJa (rOopeHue), B3auMojieiicTBiue Bojopoaa ¢ okcuaoM meau (1) (BozmoxkHO



UCII0JIb30BAaHUE BUICOMATEPHUAIIOB), HAOIIOIEHHE 00Pa3I0B BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBaHUE OCOOCHHOCTEH
pacTBOpPEHHS] BELIECTB C PAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOW MACCOBOM [0JEM
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOJABI C METAUIaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJb30BAHHE
BUJICOMATEPHAIIOB), UCCIEIOBAaHUE OOPa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOMIOACHHE H3MEHEHHS
OKpPAaCK{ MHIAMKATOPOB B paCTBOpaxX KUCIJOT U IIEJI0YEH, n3yueHue B3aumoaerctsus okcuaa meau (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUIaMH, PEAKINA HEUTPAIN3aluY, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO
MeTaJljla JPYTUM M3 PAcTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelue Kiacchl HEOPraHUYECKUX
COCIVHEHUI.

Iepuoanyeckunii 3akoH u Ilepuoagnueckas cucrema xumudyeckux iemeHToB JI. M. Menaeineesa. Crpoenue
aToOMOB. XUMHYECKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie MOMBITKN KJIACCU(DUKAIIUN XUMUYECKUX dJIeMEHTOB. [ToHsATHE 0 Tpynmax CXOAHBIX 3JE€MEHTOB (IIEIOYHbIE U
IEJIOYHO3EMENbHBIE METAJUIbl, T'aJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHIBI U
TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucreMa xumudeckux 3neMmeHToB . . Menaeneea. Koporkonepruoanas u
nHHONIepuoaHast ¢hopmbl [lepuonnueckoi cuctembl xumudeckux annemeHToB J[. . Menneneesa. [lepuonbt u rpynimsl.
PuU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIILI 3JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX sifep. M3oTombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0OJIOYEK aTOMOB
nepBblx 20 xumuyeckux aneMeHToB llepuogmueckoit cuctembl [l M. Menneneea. XapakTepuCTUKa XHMHYECKOTO
3JEMEHTa Mo ero noyioxeHuro B [lepuoanyeckoit cucreme [{. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUs pajguyca aTOMOB XHWMHYECKHUX DJIEMEHTOB, METAUNIMYECKUX M HEMETAJNIMYECKUX
CBOWCTB I10 TPyNIIaM U IIEPUOIaM.

3nauenue llepuoanueckoro 3akoHa u llepumonnueckoil CUCTEMBl XMMHYECKHUX 3JIEMEHTOB JUIA PAa3BUTHUS HAyKH U
npaktuku. 1. 1. MenzaeneeB — yuy€HbIN U IPaykJaHUH.

Xumuueckas cBs3b. KoBaneHTHast (mojisipHass W HENOJSIpHAsi) CBA3b. OJIEKTPOOTPULATEIBHOCTh XMMHYECKUX
aneMeHTOB. IOHHas CBs3b.

Crenenp oxucneHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccel OKHCIEHHS M BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

U3ydeHue 00pasIoB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUIPOKCHUIA IIUHKA C paCTBOPaAMU KHUCJIOT U
1IeJI0Yei, MPOBEJACHUE OIbBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS ).

Mestcnpeomemmnuie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YUYEHHH XMMHH B 8 KIJIACCE OCYUIECTBIISIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOILIUX ECTECTBEHHO--HAYYHBIX TMOHATUN, TaK W TOHATUN, SIBISIONIUXCS CHUCTEMHBIMU [UJISi OTACJIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO [IHUKJIA.

OO011ue ecTecCTBEHHO--HAYYHbIE MTOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHUsl, 3aKOH, aHAJIU3, CUHTE3, KJIaccuukaius,
NEePUOANYHOCTh, HAOJIIOAEHUE, SKCIIEPUMEHT, MOCIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: marepus, aroMm, JJEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKIHJ, HU30TOIIbI, PAaAMOaKTUBHOCTb, MOJIEKYJA,
AIEKTPUUECKUH 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHAE BEIECTBA, T'a3, PU3NUECKUE BEIIUYUHBI, STUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TMOPOJIbI, IMOJIE3HBIE HCKOIMAEeMble, TOIUIMBO, BOIHBIC
pecypchl.

9 KIIACC

BemecTBO M XMMHUYECKasl peaKUMs

[lepnognueckuil 3akoH. Ilepuoanueckas cucrema xumudeckux 3yemMeHToB J[. M. MenaeneeBa. CtpoeHne aToMOB.
3aKOHOMEpPHOCTH B HW3MEHEHHHM CBOWCTB XHWMHYECKHUX BJEMEHTOB MEPBBIX TPEX NEPUOAOB, KallMsl, KaJbLUS U MX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B Ileproinueckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THUIBI KPUCTALINYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIIA KPUCTAININYECKON PELIETKHA U BUJIa XUMUYECKOH CBSI3H.

Knaccuduxaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHWMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX COCANHEHUN, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.



Krnaccudukanysa XuMUYECKUX peakluid 1Mo pa3audyHbIM MpU3HAKaM (IO YHMCIY M COCTaBY YYAaCTBYIOIIMX B pPeaklyu
BEILECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO CTENEeHEeN OKHCICHHUS XUMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, 1O
YYaCTHIO KaTajau3aTropa). DK30- U SHJOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUS.

[loHaTHEe O CKOpPOCTHM XMMHUYECKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX M HEOOPATUMBIX XMUMHUYECKHX PEaAKIUSX.
[loHaTHE O TOMOTEHHBIX M TeTepOreHHBIX peakiusx. [lonstue o karanuze. [loHSATHE O XUMHUYECKOM PaBHOBECHH.
@akTOpHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIUHU U MTOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUHU, AJIEKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHON PEaKIIUU.
CocTaBiiecHME YpPaBHEHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUN C HCIOJB30BAHUEM METOAA SJIEKTPOHHOIO
OasaHca.

Teopust 3MEKTPOJUTUUECKON AUCCOIMAIMU. ODJIEKTPOJUTHI M HEANEKTPOJUThl. KaTHoHBI, aHMOHBI. MexaHu3M
JUCCOIMAIIMM BEIIECTB C Pa3IMYHBIMM BUJAMU XUMHUYecKoW cBsi3u. Crenenp aucconuanuu. CubHBIE W clla0bie
ANEKTPOJIUTHI.

Peakuiun voHHOrO OOMEHa. YCJIOBHUSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHA, MOJHBIE M COKPAIIEHHBIE MOHHBIC
ypaBHEeHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHMN M COJied B CBETE NPEACTABICHUNU 00 SIECKTPOIUTUYECKOU
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HEMETAIIIOB
(rpadura u anMaza), CJI0XKHBIX BEIIECTB (XJIOpUIA HATPHS), UCCIIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, UCCIETOBAHUE DJICKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IIPoIlecca JUCCOIUALINN
KHUCIIOT, IIEeJIoYe U cosieil (BO3MOXHO HMCIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJICHUE OIBITOB, WLTIOCTPUPYIOIINX
MPU3HAKU TIPOTEKAHMs Peakuii HOHHOTO oOMeHa (0Opa3oBaHHE Ocajika, BBIIEJICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIONIUX — MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (TOpeHHue, peakiuu  Pa3jIoKeHHUS,
COCIMHEHU), paClO3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C TMOMOIINBI) KAaYECTBEHHBIX pEaKIMi Ha HOHBI, pelIeHHe
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl 1 MX coeIMHEHU S

OO0mast xapakTepucThKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTeTNeHN OKucieHus. CTpoeHue
U (pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJiopa (B3aUMOACHCTBHE C



MeTaJulaMH, HeMeTallaMu, Iienodamu). XiopoBojgopord. ConsiHas KHCIIOTa, XUMHYECKHME CBOMCTBA, IMOJY4YCHHE,
npuMeHeHue. JleficTBue XJjiopa U XJIOPOBOJOpPOJa Ha OpPraHU3M 4YesioBeka. BakHeiiue XJIOpUIbl U MX HaXOXJEHUE B
pUpoe.

Ob6mrast xapakrepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC CTETNEHU
okucnenusi. CTpoeHne U (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJIJIOTPOIHbIE MOAUDUKAIIH
KHCIIOpoJia U cepbl. XUMHUECKUe cBoicTBa cepbl. CepoBOOpOJ, CTpOEHUE, (PU3MYECKHE W XUMHYECKHE CBOWCTBA.
Oxcuibl cepbl Kak MPeACTaBUTENHN KUCIOTHBIX OKCHUI0B. CepHas KucioTa, GU3NYecKue U XUMHYECKUE CBOMCTBA (00IIMe
KaK TMPEJCTAaBUTENS Kilacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEaKLUH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO
croco0a Mmoxy4yeHus: cepHoi KUCIoThl. [Ipumenenue ceproil kuciaoThl. Coyll CEpHON KUCIOThI, KAUECTBEHHAS] peaklus Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHUH B NPUPOAE. XHMMHUYECKOE 3arps3HEHUE OKpYXKalolehd cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAILECHUS.

OOmast xapakTepucTuka »3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTE€pHbIE CTENEHU
OKHUCJIEHHS. A30T, paclpOCTpaHEHHE B MPUPOJIE, PU3NYECKHEe U XUMHUYECKHE cBoiicTBa. KpyroBopor azora B mpupose.
AMMHak, ero (U3MYECKMe M XMMUYECKHE CBOMCTBA, MOJy4eHHE M npuMeHeHue. Conu aMMOHHMS, UX (PU3HYECKHE H
XUMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHass peakiusi Ha MOHbBI aMMOHMS. A30THas KHUCJIOTa, €€ IOJy4YeHHE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (0OlLIMe Kak MpeCTaBUTENs Kiacca KHCHIOT U crneuuduueckue). Vcnonb3oBanue
HUTPATOB U COJIEW aMMOHHUS B KaueCTBE MMHEPAJIbHBIX yJIOOpeHM. XMMUUYECKOE 3arps3HEHUE OKPYKAIOUEH CpeIbl
COCIMHEHUSAMHM a30Ta (KUCJIOTHBIE [OXIHW, 3arpsA3HEHUE BO3AyXa, IMOYBBI M BOJOEMOB). Docdop, amIOTPONHbIE
moaudpuranuu dhochopa, puzndeckue u xumuueckue cpoiictsa. Oxkeun dochopa (V) u pochopnas kucinota, puznyeckue
U XMMUYECKHe CBOWCTBA, noiayyeHue. Mcnonb3oBanue GochaToB B KauecTBE MUHEPAIbHBIX YAOOPEHUH.

Oo6mast xapaktepuctuka dieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapakKTEpHbIC CTENEHU
OKHUCJIEHHS. YTIepo, aluIOTpOoNHble MOAU(UKAIIMHN, PACIPOCTpaHEHUE B MPUPOJE, PU3NYECKUEe U XUMUYECKHE CBOMCTBA.
Ancop6rus. Kpyrosoport yriepoja B mpupojie. Okcuabl yriiepoja, ux Gu3nyeckue U XUMUYEeCKUe CBONCTBA, ICMCTBUE HA
KMBBIC OPTaHU3MBI, MOJYYCHHE W MPHUMEHEHHE. DKOJOTMYECKUE MpOoOJIeMbl, CBS3aHHbIC ¢ okcuaoMm yriepona (1V),
TUroTe3a TI00aTbHOTO MOTEIUICHHUS KMMaTa, MapHUKOBBIM 3(Pdekt. YroapHas Kuciaora U € coyid, ux (U3NUecKue H
XUMUYECKHE CBOWMCTBa, TOJNydeHHe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.



[lepBoHavasibHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH, STHUJICH,
alleTWJICH, JTaHOJI, TJIMLEPUH, YKCYCHas Kuciorta). [IpupoaHble MCTOUHUKH YTJIEBOJIOPOJOB (Yrojib, IPUPOAHBIA Ta3,
He(Th), MPOAYKTHI UX MepepabOTKH (OEH3MH), UX POJIb B OBITY M IMPOMBIIIJIEHHOCTH. [IoHATHE 0 OMOJOTUYECKH BaXKHBIX
BEIIECTBAX: JKHpaxX, OelKkax, YIJIeBOJax — M WX POJM B KU3HU UYeNOBeKa. MaTepualbHOE €IUHCTBO OPTaHUYECKHX H
HEOPTaHWYECKUX COCITMHCHUM.

KpeMmnuii, ero ¢pusznueckue U XMMUYECKHUE CBOMCTBA, MOTy4yeHue U npuMeHenrne. CoeIMHEHUs] KPEMHUS B MIPUPO/IE.
O6mue npencrabinenus o0 okcune kpemHus (IV) m kpemaueBoil kucinore. CHIMKAThl, UX HCIONb30BaHUE B OBITY, B
MPOMBINIIICHHOCTH. Ba)kHeliie cTpouTenbHble MaTepHalibl: KEpaMUKa, CTEKII0, IEMEHT, OeTOH, xene300eToH. [IpobiemMsr
0€301MacHOT0 UCIIOIL30BAHMS CTPOUTEIIBHBIX MaTEPHUAJIOB B TIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHUE 00pa3I[0B HEOPTaHWUYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEICHUE KAU€CTBEHHBIX PEAKIIMi Ha
XJIOPUI-MOHBI U HAOJIIOICHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karomye (GU3NUecKue U XUMUYECKHE CBOWCTBA
TaJIOTEHOB U WX COCAMHEHMI (BO3MOXKHO HCIOJB30BAHUE BHUCOMATEPHANIOB), O3HAKOMIIEHHE C OOpas3lamMi XJIOPUIOB
(ra;moreHuI0B), O3HAKOMJIEHHE C O0pa3liaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HCIOJB30BAaHUE BUJIEOMATEPUAIIOB),
HaOMIoZIcHUE TMpollecca OOYrJIWBaHUS caxapa I0J] JCWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIOThI, H3Y4YCHHE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHUCIIOTHI, MPOBEICHHWE KAYECTBEHHOW peakuuu Ha CylabpaT-uoH u
HaOJIIoICHUE TIpU3HaKa e€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCTUHECHUN
(BO3MOKHO UCIOJIb30BaHUE BUIEOMATEpUAIOB), 0OpasiiaMu a30THBIX U (POCPOPHBIX YI0OpEeHUH, MOTydeHUe, COOUpaHue,
pacno3HaBaHWE M WU3YYCHHE CBOMCTB aMMHaKa, MPOBEJACHUE KAaUYeCTBCHHBIX PEaKIMii HA MOH aMMOHHS U (ocdaT-uoH U
U3YYCHUE MPU3HAKOB MX MPOTEKAHHS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), M3YYCHHE MOJENIed KPUCTAUIMYECKUX pEmETOK anMasa, rpadura, dynnepeHa,
O3HAKOMJICHHUE C TIPOIIECCOM aJICOPOIMH PaCTBOPEHHBIX BEIISCTB aKTHBUPOBAHHBIM YTJIEM W yCTPONCTBOM NPOTHUBOTA3a,
MOJIyYCHHUE, COOMpaHne, paclio3HaBaHWE M U3yYEHHUE CBOMCTB YTIJICKHUCIIOTO ras3a, MPOBEJACHUE KAa4eCTBCHHBIX PEaKIUi Ha
KapOOHAT W CHUJIMKAT-HOHBI M HW3Y4YCHHWE NPH3HAKOB HMX TPOTEKAHHWS, O3HAKOMIICHHE C MPOAYKIMEH CHIMKATHOU
MIPOMBITIUICHHOCTH, PEIIEHNEe AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTaulbl U X COSTMHEHUS.

MeTtasibl 1 MX COeTUHEHUS



OO6mrast XapakTepuCcTHKa XUMHYECKUX AJIEMEHTOB — META/UIOB Ha OCHOBAaHMHM MX TOJIOKeHHS B llepmommueckoit
cucreMe xuMmudeckux anemMeHtoB JI. M. MeHneneeBa u ctpoenus: atroMoB. CTpoeHue MeTajuioB. MeTalinueckas CBSI3b U
METaJUIMYECKasi KPUCTALIMYECKAs PEHETKA. JIEKTPOXUMUYECKUNA Ppsifl HaOpsHKEHWM MeTauioB. DU3WYECKHe U
XUMHUYECKHE CBOMCTBAa MeTayioB. OOmue crnocoObl MoaydeHus MeTauioB. [loHATHE O KOpPpO3UM METaIOB, OCHOBHBIC
crocoObI 3alMThl UX OT Koppos3uu. CriaBbl (CTajib, YYTyH, JIOPATIOMHHHMI, OpOH3a) U MX MPUMEHEHHE B OBITY H
MIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaiuIbl: MoOJIOKeHUE B [lepronnueckon cucreme xuMuieckux amemMenToB J[. . MenaeneeBa, cTpoeHue
X aTOMOB, HaxOXkjAcHUEe B mpupoje. Ouznueckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kayus). OKCUIbI U
TUJPOKCUIBI HATpUs U Kanus. [[puMeHeHre MEeT0YHbIX METAIIJIOB U UX COCTUHEHUI.

[Ilenoyno3eMeNnbHBIE METAIUIBI MATHAW U KAJIbLUN: 1OJIOXKEHUE B [lepuoanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE MX aTOMOB, HaxOXJcHWE B mpupojac. Pusnyeckne u XUMHYECKHE CBOMCTBA MAarHus W
KaJIpIusl. BackHelmme coefuHeHns Kaablis (OKCHI, TUIPOKCHI, COJIH). JKECTKOCTH BOJBI M CLIOCOOKI €€ yCTpaHCHUS.

AnmoMuHui: nonoxxenue B llepuognueckon cucreMe xumuueckux sneMeHToB . M. MenaeneeBa, cTpoeHre aroma,
HaxoXJIeHUE B npupoje. Pru3ndeckre 1 XUMUYECKUE CBOMCTBA alltoMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHJIA M THAPOKCUAA
aJIFOMUHUS.

Keneszo: nomoxenue B llepuoanueckor cucreme xumuyeckux siemeHToB . M. MenpaeneeBa, cTpoeHHe aroma,
HaxoXXJeHue B mpupoje. dusnyeckue W XUMHYECKHE CBOMCTBA skene3a. Okcuubl, TUAPOKCUABI U coiu kene3a (1) u
xenesa (111), ux cocra, cBOMCTBA U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3llaMu METAJUIOB U CILJIaBOB, UX (PM3HMYECKUMH CBOMCTBAMH, U3yUCHHE PE3YyJbTaTOB KOPPO3HH
METaJIJIOB (BO3MOXHO HCIIOJB30BaHUE BUIEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KAJIBIIUS W HATPHUS C
BOJI0M (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB), UCCIEIOBAHNE CBOMCTB XECTKON BOJBI, MpOliecca TOPEHUsI Kesesa
B KHCJIOpOJie (BO3MOXKHO MCIOJIb30BaHHE BUIEOMATEpPUAIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha HOHHBI:
MarHusi, Kajublivs, amtoMuHus, nuHka, sxkene3a (l1) u xemeza (lll), meau (Il), HaGmrogeHue u ommcaHue MPOLIECCOB
OKpalllMBaHMS TUIAMEHU MOHAMM HATPHS, Kadus M KaJdbliusa (BO3MOYKHO MCITOJI30BAaHUE BUACOMATEPHUAIIOB), HCCIICIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHS W THAPOKCHIA ITMHKA, PEIICHHE ASKCIICPUMEHTAIbHBIX 3aJlad 110 TeMe
«Baknennne MeTajibl U UX COCTUHCHUS.



XuMHA U OKPYKAKWIIas cpeaa

BemectBa 1 MaTepuanbl B IOBCEIHEBHOM KM3HU 4YeloBeKka. bezomacHoe MCIONb30BaHME BELIECTB U XMMHUYECKUX
peakuuii B ObITy. [lepBast momMolb IpU XMMHUYECKHUX 0’KOTaxX U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKaroUed cpelibl (MpeaenbHas J0IycTUMas KOHUEHTpalus BeuiecTs, ganee — [1/1K).
Ponb XMMHH B pelIEHUH IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHre o0pa3loB MaTepUaJIoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJIMMEPHBIE MATEPHUATIBI).

Mesicnpeomemmnuoie céasu

Peannsanus MeXIpeIMETHBIX CBSI3€U MPU M3YYEHHH XMMHH B 9 Kilacce OCYLIECTBIIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHbIX IOHATUN, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMU IS OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIH (pakT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiIaccuuKaius,
NEPUOJIMYHOCTh, HAOJIIOIEHHE, IKCIIEPUMEHT, MOJIECIMPOBAHUE, M3MEPEHUE, MOJEIb, SIBJICHUE, MAPHUKOBBIA 3(PQEKT,
TE€XHOJIOTHsI, MATEPUAJIBI.

®dusnka: MmaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOMNbI, PaJNOaKTHBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3apsij, MPOBOJIHUKHU, MMOJTYIPOBOJAHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILEeCTBA, T'a3, pPacTBOp, PACTBOPUMOCTh, KpHCTaUIMYecKas pemérka, CIUIaBbl, (PU3MUYECKHUE BEITUYMHBI,
€AMHUIIBI U3MEPEHHMSI, KOCMHUUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢ortocuntes, nbixaHue, Ouocdepa, >KOCUCTEMA, MHUHEpAIbHBIE YIOOPEHHS, MHUKPOAIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIIbHBIE BELLIECTBA.

['eorpadusi: armocdepa, rugpochepa, MUHEpaIbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKONAeMble, TOIIMBO, BOIHbBIE
pECYpPCBI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JOCTUTAIOTCS B XOJA€ OOy4YeHUs
XUMUU B €IUMHCTBE Yy4eOHOM W BOCHUTATENBHOW JEATETBHOCTH B COOTBETCTBHM C TPATUIMOHHBIMU POCCHUHUCKUMU



COLIMOKYJIFTYPHBIMM M J1yXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH, NPUHATBIMM B OOLIECTBE MpaBUIaMHU M HOpMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUSL, CAMOPA3BUTHS U COLIMATIN3ALUU O0yYarOIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
LICHHOCTHBIX OPUEHTAIMN U PACLIIMPEHUE OIBITA IESTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCIIUTAHNS:

LIECHHOCTHOI'0 OTHOLIEHUs K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY HACIJIEIAMIO, TIOHUMAaHUS
3HAYCHUs] XMMHUYECKON HAayKH B JKU3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHON MH(pOpMaluen o
NEPENOBbIX JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MHUpPaA U OOIIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

IIPEACTABICHUS O COLMAIBHBIX HOPMaxX M IIPaBUJIaX MEKIIMYHOCTHBIX OTHOLIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, Y4eOHO-UCCIIEI0BATEIbCKON, TBOPUECKOW M JIPYTUX BHJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEbHOCTH INPH BBINOJIHEHUH YYEOHBIX, [O3HABaTEIbHBIX 3a]ady,
BBINIOJIHEHUH XHMHYECKUX JKCIEPUMEHTOB, CO3JaHMHM Y4YE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONOHHMAHHMIO H
B3aMMOIIOMOULIM B IpOLECCe ITOW YYEOHOM NeATeIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBEAEHUE U MOCTYNKH CBOUX
TOBAPUILEH C MTO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TMPEICTABICHUS O BEUIECTBE W XMUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOLIME OCHOBY JUIA MIOHMMAaHUS CYLIIHOCTHM HAyYHOM KapTHUHBI MUpPA, IPEACTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aHUMOCBS3SIX YEJOBEKa C MPUPOAHON CPENoil, O POJM XHMHUU B
ITIO3HAHUU YTUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHbIE MOTHBBI, HAPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJI0JaeMBbIX TMPOIECCOB U SIBICHUM, MO3HABATEIbHOW, MH(OPMAIIMOHHON M YUTATENIbCKOW KYJIbTYpbI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOW pabOThl C YYEOHBIMM TEKCTaMHU, CIPABOYHON JHMTEpPAaTypoOH, JAOCTYHHBIMH TEXHUYECKUMHU
cpeacTBaMU HMHPOPMAIIMOHHBIX TEXHOJIOTUH;



UHTEpeC K OOYy4YeHHI0 M TO3HAHHUIO, JF0O03HATENHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K C€aMOOOpa30BaHMIO,
MPOEKTHOM W HCCIIEOBATEIbCKON NEATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4Y€HHUS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >XU3HHM, OTBETCTBEHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3
YKU3HHU, OCO3HAHMUE TMOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOJCHHS AIKOTOJs, HAPKOTHKOB, KypeHUs),
HEO0OXOMMOCTU COOJIIOICHHS TIPABUJI 0€30MAaCHOCTH NP OOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaibHOU
JKA3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY HM3Yy4YEeHHUIO Mpodeccuil u TpyJa pa3IudyHOro poja, YBaXKEHUE K TPYAYy U pe3yJbTaram
TPYJIOBOM JEATENHHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
WHUBUyAIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOI1IECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIHONW MpodeCCHOHANTBHON AEATEILHOCTA U PAa3BUTHUS HEOOXOJIUMBIX
YMEHHUM, TOTOBHOCTb aJJalITUPOBATHCS B MPOGECCUOHAIBHOU Cpeie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS: DKOJOTHUECKH 11eJIeCO00pa3HOe OTHOIIICHUE K MPUPOJIC KaK HCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHHE IIEHHOCTH 370pPOBOTO M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (DU3UYECKOMY M TICHUXUYECKOMY 370pPOBbIO, OCO3HAHME IIEHHOCTU COOJIOJICHUS TPaBUII
0€30MacHOro MOBEACHUS MPU PabOoTE C BEIIECTBAMHU, a TAKXKE B CUTYAIIUSIX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydyaeMble MpPU H3YUYCHUM XUMHUHU, IJIs PELICHUsS 3a/]ad, CBS3aHHBIX C
OKpYXaIoIlel MPUPOTHON Cpemoil, IJisi TOBBIIMICHUS YPOBHSA JKOJOTHYECKOW KYyJIbTYphl, OCO3HAHUS TJIOO0ATBHOTO
XapakTepa HKOJOTHYECKUX MPOOJIEM U MyTel MX PElIeHUs MOCPEICTBOM METOJO0B XMMHUHU, SKOJOTUYECKOTO MBIIUICHHUS,
YMEHUSI pYKOBOJCTBOBATHCS UM B ITIO3HABATEILHOM, KOMMYHHKATUBHOW U COIMAIIBHOM TTPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX PE3yIbTaTOB BHIACISIOT 3HAUUMbBIC JJIs1 (POPMUPOBAHUSI MUPOBO33PEHUS OOIIICHAYYHBIE
MOHATHUS (3aKOH, TEOPHsl, MPHUHIINI, TUTIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC UCTIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX M TIO3BOJIAIOT HAa OCHOBE 3HAHWU W3 3THUX MPEIMETOB (POpMUPOBATH
MpPEACTaBICHUE O IIEJIOCTHOW HAaydyHOM KapTUHE MHpa, U YHHUBEpCaJIbHble Yy4eOHBbIC JEUCTBUS (IMO3HABATENIbHBIC,



KOMMYHUKATHUBHBIC, PETYJIATUBHBIE), KOTOphlE 0O€CneunBalOT (POPMUPOBAHME TOTOBHOCTU K CAMOCTOSITEILHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JIeATETbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble 1ornueckue aeiicTBUA:

YMEHHUSI UCMHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOCHUM 3HAHUMW: PACKpPBIBATH CMBICI XUMHUYECKHUX
NOHATUH (BBIACIATh MX XapaKTepHblEe MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMU MOHATHUSIMH), HCIOJIb30BaTh
MOHATHUSL JIJIi OOBSICHEHUS! OTACNIbHBIX (DAKTOB W SIBICHHI, BbIOMpPATh OCHOBAHUS U KPUTEPUHU ISl KiIacCHU(pUKALNU
XUMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIMM, yCTaHABIMBATH MPUYMHHO-CIIEICTBEHHBIE CBA3UM MEXKIYy OOBEKTaMU
U3YUYEHHUs, CTPOUTH JIOTHYECKHE pacCykJeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO AaHAJIOTHUU), JeJIaThb BBIBOJBI H
3aKJTIOYCHUS;

yMEHUE MPUMEHSTH B MIPOIIECCE MTO3HAHUSA TMOHATHS (IIPEAMETHBIC U METANPEIMETHBIC), CHMBOIMUYECKUE (3HAKOBBIC)
MOJICNIA, HCTOJb3yEeMble B XHMHUHU, MPEOOPA30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHHM MOJCIIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJ 3JIEMEHTA), XUMHUecKas (opmysia U ypaBHEHHE XUMHYECKOW peaKkIuu — IpU PEIICHUU
y4eOHO-TI03HABATEINIBHBIX 33/1a4, C YUYETOM ITUX MOJICIIBHBIX MPEJCTABICHUN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKK M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIUi, BBISBISATH OOIHME 3aKOHOMEPHOCTH,
MPUYMHHO-CJIEICTBEHHBIE CBSI3M U MPOTUBOPEUUS B U3yUaEMBbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE UCIOJIb30BaTh MOCTaBJICHHbBIEC BOMPOCKHI B KAYECTBE MHCTPYMEHTA MTO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JIJIs
(dhopMUpOBaHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3allUd U TPOBEICHUIO YUYEHUYECKUX HKCIIEPUMEHTOB, YMEHUE
HaOJIIOAATh 32 XOJIOM MPOIEeCcca, CAMOCTOATEIFHO POTrHO3UPOBATH €T0 Pe3yabTaT, GOPMYIUPOBATH OOOOIIECHUS U BHIBOIBI
0 pe3yJibTaTaM MPOBEEHHOIO OIBITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MPOJICIAaHHON padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMPATH, AHATM3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO PA3TUYHBIX BUJIOB U (POPM MPE/ICTABICHUS,
MOJYyYa€MYI0 W3 pPa3HbIX HCTOYHUKOB (HAy4YHO-HOMYJSipHAs JHUTEpaTypa XUMHUYECKOTO COAEpKaHUs, CHPaBOYHBIC
nocoOust, pecypcel IHTepHETa), KPUTHYECKHU OLIEHUBAThH MIPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpochl NPU MOUCKE M OTOOpe MH(OpPMAIMM U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOUMBIX ISl BBIITOJIHEHUSI YU€OHBIX U [TO3HABATENIbHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIIbITA
B 00JIaCTU HCHOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHM, OBJIaJACHUE KYJIbTypOl aKTUBHOTO
UCIIONIb30BAaHUSl PA3IMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMANbHYIO (OpMY MpencTaBICHHUS
uHGOpPMaIlMU U WUTIOCTPUPOBATH PeIllaeMble 3a7aul HECJIOKHBIMUA CXEMaMH, THarpaMMaMi, JpyTruMu popmamu rpaduku
U UX KOMOMHALIUSAMU;

YMEHHE UCIOJB30BaTh U aHAIM3UPOBATH B IIpoLecce yUeOHOM U MCCIIEI0BATENbCKON AESITEIbHOCTH HHPOPMALUIO O
BJIMSIHUU ITPOMBILIUIEHHOCTH, CEIbCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOAHOU CpEbI.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0JI€ Auanora 1 (Win) JUCKYCCUHU) IO CYLIECTBY 00CYKIaeMOU TeMbI, (POPMYITHUPOBATH
CBOM MPEJIOKEHNS OTHOCUTEIIBHO BBINIOJIHEHUS ITPEIIOKEHHON 3a/1a4U;

YMEHHUSI MIPEACTABIATh MOTYYEHHbIE PE3yNbTaThl I03HABATEIBHON IE€ATEIbHOCTU B YCTHBIX U MUCBMEHHBIX TEKCTAX;
JenaTh MPE3CHTALMIO PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO 3KCIEPUMEHTa (J1abopaTOpHOro OMbITa, JIA0OPATOPHOM
paboOTHI M0 UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTEIbBHOCTH TPU PELICHUH BO3HHUKAIOLIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS MO3ULMI
(oOcyxneHus, 0OMEH MHEHUSIMHU, «MO3TOBbI€ IITYPMbD», KOOPJUHALIMSI COBMECTHBIX JEUCTBUMN, ONpeAe/iEHUE KPUTEPUEB
10 OLIEHKE KaYeCTBa BBIMIOJHEHHON pabOThI U APYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHUE CAMOCTOSITEIBHO ONPENEIATh LEIU AEATENbHOCTH, IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATh U INPHU
HE0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BRIOUpATh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI PEIIeHUs YUYeOHBIX U
MO3HABATEJIbHBIX 3a/1a4, CaMOCTOATENIbHO COCTaBIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJIrOpUTM ACHCTBUN TpH
BBITIOJIHEHUHU 33IaHUM ¢ YYETOM MOJTYyUYEHHUsI HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSIX, OLIEHUBATD
COOTBETCTBHE TOJYYEHHOTO pe3yJbTaTa 3asBICHHOM 1M, YMEHHE HCIOJb30BaTh M AHAIM3UPOBATH KOHTEKCTHI,
IpeaiaraéMple B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0A3aTENBHOTO COJIEPKAHUS, YCTAHOBJICHHOIO JaHHOU
dbenepanbHOM paboyeil mporpaMMoid, BBIJEISIOT: OCBOEHHBIE OOYYaIOIMIMMKCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JEUCTBUM, crieliMpUIECKUe JIJIsl MPEAMETHOM 00JacTh «XUMUS», BUJBI AESTEIBHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0
WHTEpHpETalNN, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX H HOBBIX CUTYalUsIX.

K koHIty 00y4yeHus B 8 kiacce npeMeTHbIE pe3ybTaThl Ha 6230BOM YPOBHE JOJIKHBI OTpakaTh c(HOPMHUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MTOHATHM: aTOM, MOJIEKYJIa, XUMUUYECKUN 3JIEMEHT, POCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTENIbHAas aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MacCoBas OIS XUMHAYECKOTO AJIEMEHTA B
COCIMHEHUH, MOJSIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUSI, XMMHMYECKas peakuus, KiIacCU(pUKalUs peakUui: peakuuu COEIWHEHUs, PEaKIUH Ppa3sIoKEHus,
peakuuu 3aMeIlleHus, peakuuu 0OMeHa, 3K30- U SHJOTEPMHUECKHE PEaKIMU, TEIIOBOU >PQPEKT peakuuu, s1po
aToMa, SJIEKTPOHHBIN CJIOW aromMa, aTOMHas OpOUTAlIb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHAS U HETOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBas JAOJsA BeELIECTBA (MPOLEHTHas
KOHIIEHTpAIs) B pacTBOPE;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATUNA W NPUMEHSTh 3TH IOHATHS NPU ONUCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

UCITOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIs1 COCTaBJIEHUS (POpMYJI BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
ONpEIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUAX, CTEIEHb OKUCIEHUS 3JIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJIEKHOCTh BELIECTB K ONPEAeIEHHOMY KJIacCy COeIMHEHUHN mo (Gopmysam, BUJ
XUMHUYECKOH CBSI3U (KOBAJCHTHAs U MOHHAs1) B HEOPTAaHUYECKUX COEIMHEHUSX;

packpbiBath cMblci Ilepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HUX TnojiokeHuss B Ilepuoanueckoil cucreme, 3aKOHOB
COXpaHEHUSI MaCChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYeHUs], 3aKOHa ABOTapo;
OIKCHIBATh U XapaKTepu3oBaTh TabauuHyto popmy Ileproanueckoil cucteMbl XUMUYECKHX JIEMEHTOB: pa3inyaTh
MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u «modounas noarpynma (b-rpymma)», manbie u 00ybIIMe TIEPUOIBI,
COOTHOCUTH 0003HAUYCHUS, KOTOPhIE UMEIOTCs B Ta0nuile «llepuoandeckas cuctema XxuMuueckux 3memeHToB Jl. 1.



MeHneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o0111ee YUCIIO SJIEKTPOHOB U PACIIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa, XMMHUYECKHE peakiuu (M0 4YHCIy U
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P hEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pPa3jMUYHBIX KJIACCOB, MOJTBEPKIas
OINMKMCAaHKE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT MX Ka4y€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKaHUS
XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSIX;

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO
3JIeMEeHTa 1Mo (GopMysie COeTUHEHHs, MAaCCOBYIO JIOJIFO0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON NIEATEIbHOCTH — aHaJM3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3alNI0, KIAaCCHU(DHUKAINIO, BBISIBICHHE MPUYMHHO--CICACTBEHHBIX CBS3€M — ANl HU3Y4YCHHs] CBOICTB
BEIIECTB M XHUMHYECKHX pEaKIHii, €CTEeCTBEHHO-HAayYHbIE METOJbI IO3HAHUS — HaONIO/IEHNE, H3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEeasIbHBIN U MBICIICHHBIN);

CJIEIOBaTh MpaBWJIaM IMOJb30BaHUS XUMUYECKOM MOCYJI0M U J1abopaTOpHBIM 000pYIOBaHUEM, a TaKXKe MpaBUiIaM
oOpallleHus1 ¢ BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSMHU IO BBINOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OMBITOB MO TMOJYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKUE
HKCIIEPUMEHThl IO PACHO3HABAHUIO PACTBOPOB IIEJNOYEH W KHUCIOT C IOMOIIbIO HHAUKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHK U IPyTHe).

K koHnity 00y4yeHust B 9 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh CHOPMUPOBAHHOCTH
y 00y4Yarommxcs YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUUYECKUX TOHSATHUN: XHMHUYECKUW DJIEMEHT, aToM, MOJIEKyja, HMOH, KaTHOH,
AHHUOH, IIPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, BAJCEHTHOCTh, JICKTPOOTPULATEIIBHOCTD, CTEIIEHb OKHCIICHUS,
XUMUYECKas peaKIus, XUMHUYECKas CBs3b, TEIUIOBOM A((EKT peaxiuu, MOjb, MOJSPHBIA 00BEM, pacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOJUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIMS, PEaKIMM HOHHOTO OOMeHa, KaTaJu3arop,



XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpATUMBIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKUCIECHUE W BOCCTAHOBJICHHUE, AJIOTPONUs, aM(POTEpHOCTb, XUMUYECKAsI CBA3b
(koBaJIeHTHasi, MOHHAsA, METa/IMYecKas), KpUcTauIMuecKas pemeTka, KOppo3usk METaJJIOB, CILIABbl, CKOPOCTh
XUMHAYECKOMN pEAKLINH, IpeeabHo aomyctumas konuentpanus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSATUUA M MPUMEHSTh 3TU TOHSATUS NPU OMUCAHUU
BEIIECTB U UX MpPEBpaIICHUMN;

HCITOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUS ()OPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIUi;
OMPENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHHUSIX PA3JIMYHOIO COCTaBa,
MIPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJAacCy COEAMHEHUM Mo QopMmyrnaM, BHJI XUMHYECKOH CBSI3U
(KOBaJIeHTHAs!, MOHHAsI, METAJUTMYECKAs) B HEOPTAHUUECKUX COCIUHECHUSX, 3apsii MOHA 10 XUMUYECKOU dopmylie,
XapakTep Ccpelbl B BOJHBIX PAacTBOpPAaX HEOPraHWYECKUX COCAMHEHUW, THUI KPHUCTAJUIMYECKON PEHIETKH
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[. . MenjeneeBa u 1eMOHCTPUPOBATH €T0 MOHUMAaHUE: ONUCHIBATh
U XapakTepu3oBaTh TaOnuHyo Gopmy Ileproanueckoil cucTeMbl XUMUYECKUX DJIEMEHTOB: pa3jinyaTh MOHSITHUS
«rnaBHasg mnoArpynma (A-rpynma)» W «mobounas mnoarpynna (b-rpynma)», mMameie u OOJbIIME TEPUOJIBI,
COOTHOCUTH OOO3HAauY€HHUs, KOTOPbIE HMMEIOTCS B TMEPUOJMYECKONW TaOJIHUIE, C YHUCIOBBIMH XapaKTePUCTUKAMU
CTPOEHHUS aTOMOB XHUMHUYECKHX IJIEMEHTOB (COCTaB M 3apsia siApa, 00IIee YUCIIO SJIECKTPOHOB U pacipeiesieHue ux
MO0 DJJEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTU B HM3MEHEHUU CBOWMCTB DJIEMEHTOB U HX
COCJIMHEHUH B MpeJiesiax MajbIX MePUOOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;
KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XMMHUYECKHE peakiuu (M0 YHCIy U
COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(P(hEKTy, MO0 M3MEHEHHWIO CTEIEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) O0IIME U CreU(PUUECKIE XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
MOATBEPXkKAasi ONMHCAaHWE NpPUMEpaMU MOJICKYJSIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMHYECKHUX
peaKIuu;



e COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTUUYECKON JTMCCOIMAIIMU KHUCIIOT, IIEJI0Ye U COJIeH, MOJHBIE U COKpAIlEHHbIC
ypaBHEHUSI peaklMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIUi, MOJITBEPKAAIOUIMX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXJ1y BEUIECTBAMHU PA3IIMYHBIX KIJIACCOB;

e PACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO
OajiaHca 3TUX PeaKIIUid;

e IPOTHO3UPOBATH CBOWCTBA BEUIECTB B 3aBHCHUMOCTH OT MX CTPOCHHS, BO3ZMOXHOCTH MPOTEKAHHUS XUMHYECKUX
MPEBPAIlCHUI B PA3JIMYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIBHYIO MOJEKYISPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO
3JIeMEeHTa 1Mo (opMysie COeTUHEHHs, MaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHUIO
XAMHUYECKOMN pPEaKIny;

e COOJIIONATH MpaBUJIa TOJIL30BAHUS XMMHUYECKOW MOCYN0N U JIa0OpaTOpHBIM 00OPY/IOBaHHMEM, a TaKKe IpaBHIIa
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OIBITOB TI0 MOJYYEHUIO U COOMPAHUIO Ia3000pa3HBIX BELIECTB (AaMMHUaKa M YIJIEKUCIIOIrO ra3a);

e TPOBOAWTH PEAKIIMH, MOATBEPIKIAIONIME KAUCCTBEHHBIM COCTaB PAa3JIMUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM
nyTéM XJIOpua-, OpomMua-, MOmua-, KapOoHaT-, docdar-, CuUiIuKar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB;

OPUMEHATh OCHOBHBIE OMNEPALMU MBICIUTENBHON JEATENbHOCTH — aHaJIW3 M CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHCTEMAaTH3allNI0, BBISBICHHWE MPUYUHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YYECHUS CBOWCTB BEIIECTB M XHUMHUYECKUX
peaxiuii, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HAONIOJEHUE, H3MEpPEHHE, MOJEIHUPOBAHUE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuecTBO yacon
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1aCcTh
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
' MPAKTUYECKOU €SI TEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcHaax https://m.eds00.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK
' 1 COJIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bubnunorexa LIOK

HEOPraHUYECKUX COCTMHEHUN

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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