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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOTrPaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepaibHOIl paboueil MNporpaMMel
BOCITUTAHUS U C Y4ETOM KOHLEIIUU MPErofgaBaHusl Y4eOHOro npeaMera « XuMUshH)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTaHUS M PAa3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE COJIepXKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE M
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XHMHUHU C YU4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAeNsieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYy4Yarolerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHH CIY>KUT OCHOBOM [Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH NPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  pealiM3alii  BO3MOXKHOCTEM  JJIi  CaMOpasBUTHUS |
dhopMupOBaHUs KYJIBTYPhI JIMYHOCTH, €€ 0011IeH U PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBINLJICHUS U TBOPYECKUX CITOCOOHOCTEH
OOy4aromuxcsi, HABBIKOB HMX CAMOCTOSTEIHHOW  Yy4eOHOW  JESITeNHLHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCICAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBieHUs B OOyYEHUHM XHMHUU OOECIEUMBAIOTCS CHELUPHUKOIM
COJEep)KaHusl  ydyeOHOro TIpeAMeTa, KOTOpbIM  SBISIETCS  MEJAaroruuecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHW XMMHUH Ha ONpEACTIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTIO 00111ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATUU
OPraHUYECKON XUMUH.

CrpykTypa coiep:kaHusl MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoja K €€ m3ydeHuro. ColepKaHue CKIIQAbIBACTCS U3 CUCTEMBI
IIOHATUM O XUMHUUYECKOM IJIEMEHTE U BEUIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUIY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /1. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XHMMHU;

— YYEHHS O CTPOEHUH aTOMa U XMMUYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 HIIEKTPOJIMTUYECKOW AMCCOLMAIlMM BELIECTB B
pacTBopax.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JpPyromy, BBINOJNHSS (QYHKUMH OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOYKHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U MOJIYyYEHUs
M3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOJABI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM IO3HAaHMS B Hayke. V3yueHne XUMUM IPOUCXOAUT C IPUBICYECHHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaloUUNd MUP,
«buonorus. 5-7 xknacce» u «Pu3nka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUHM TNPOUCXOAUT (HOpMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XUMHUUECKUX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITUMN, 3aKOHOB M TEOPETHUUECKUX TMOJIOKEHUH,
JOCTYNHBIX OO0OOIIEHUH MMPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TP HW3YYEHUW BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HCCIIEI0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM TMpaBWJ 0OE€30IacHOTO OOpallleHHs C BellecTBaMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XUMUW HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Ba)KHOE
3HaYeHHUE MPUOOPENTU TaKUE LI, KaK:

— (dopmMupoBaHHEe MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHMS HA CHCTEMaTH4YeCKoe MpUOOIIeHUE
OoOy4JarommMxcss K CaMOCTOSATEIBHOM IMO3HABATENILHON JEATEeIbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— o0ecrnieueHre yCIOBU, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YHArOITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENLHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢dopmupoBanue oOmeNd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH, B TOM UHCJIE YMEHHH OOBICHATh U OICHWBATH SIBICHHS
OKPYXKAIOIIEro MHpa, UCIOJB3Yysl 3HAHWUS WM OIBIT, MOJYYEHHBIC TPH H3yYECHUU
XUMUHU, TPUMEHATh WX TPU PEHICHHH TMPoOJIeM B TOBCEIHEBHOW JKWU3HU H
TPYAOBOM JIEITEILHOCTH;

— ¢opmupoBaHHe Y OOyYaOIIMXCS TyMAaHUCTHYECKUX OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1[€JIECO00Pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IENIAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOyueHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX IS W3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO o0rmiero obpaszoBanusi, coctaBimsier 136 wacoB: B 8 Kiacce
— 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU 4YEJIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTH aTOMOB XWMHUYECKHX 3JEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAasT AaTOMHAas —Macca.
OTtHOocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUUYECKUE ABICHUSA. XUMUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIECTB. XMMHUUYecKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3MUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usnueckux (MJJaBJI€HUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (FOPEHHE CBEUU, MPOKAITMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM Oapusi, pa3lioKeHUE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CONMM, HaONIOJCHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3ieMeHT W MpOCToe
BemlecTBo. HaxoxneHuwe kuciaopojna B mpupone, (pU3MUecKrne U XUMHUYECKHE
cBoiictBa (peakmmu TopeHus). Oxcuppl. [Ipumenenuwe kucmopoma. CrocoObI



MOJYUYEHHS] KHUCIOpOJa B JIadopaTOpud U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoaa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUCIopoa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokneHue Bomopona B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUYECKUM YPABHEHUSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIMIEHHBIE PacTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpupoZie M B KU3HHU YelOBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeannenuit. Oxcunbl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukamuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. Homenkinarypa coneil. @u3znyeckue U1 XuMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTHuecKas CBA3b MEXKIY KiIacCaMU HEOPTaHMYECKUX COCIMHEHU.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYUYCHHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB H
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



UCCIIeOBaHNEe O0pa3lloB HEOPTaHWYECKHX BEMIECTB PA3JIMYHBIX  KJIIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEIOYEH,
uzydyeHue B3zaumojerctBus okcuna meau (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KUCJIOT C METaJUIaMH, PEaKUUil HEUTpalIM3alMH, IOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 PACTBOPA COJIA, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUIBI.

[lepnonmueckuit 3akoH. [leproanueckas cucrema XUMHYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JAJIuHHONEpUoAHas  (HOpMbl
[Iepuonnueckoii cucrembl xuMudeckux aneMeHToB [[. M. Menneneesa. I1leproabl
u rpynnbl. PU3NYECKUH CMBICI MOPSAJKOBOIO HOMEpa, HOMEpPOB IMEpUOJa U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuonnueckoii cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanueckoil cuCTEMbl XUMUYECKUX
AJIEMEHTOB JJId pa3BuUTHs Hayku W npaktuku. . V. MenaeneeB — yd€HbId U
IpaXIaHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (TOJISIpHAsT Y HEMOJSIpHAsA) CBSA3b.
DJEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM.
[Ipouieccyl OKUCTEHUS M BOCCTAaHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAyYHbIH (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kilaccudukanus, MepUOJIMYHOCTb, HAOIIOJEHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsi/i, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBa, ras, (hU3M4YecKrue BEIUYHMHbI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOAIbI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnonmueckuit 3akoH. [leproguyeckas cucrema XUMUYECKUX JJIEMEHTOB /.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUud M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAIIMYECKONW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XMuMAUYECKUX peaklMii MO pa3IMYHbIM IPU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIOoBoMY 3¢(deKTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMUUYECKUE PEAKLIMHU, TEPMOXUMHUUYECKHE
YPaBHEHUSL.

[TonsitTue 0 ckopoctu XUMUUYecKoW peakiuu. [loHsTue 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karanmse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PpEAaKUUMW M TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJCKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLMH. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMAIIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMH BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOr0 oOMeHa. Y ciI0BUs NPOTEKaHUS peakluii HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHCIOT,
OCHOBAHM W COJE€il B CBETE€ MPEICTAaBICHUHA OO0 3JIEKTPOJIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa M aiMasa), CI0KHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa JUCCOLMAIMM KUCIOT, IIEJIOYed U CoJel
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHHWS  peakuuid  HMOHHOIO  OOMEHa
(oOpa3oBaHue ocajka, BBIJEJICHHE TIa3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peakiMK pasyioKeHHUs, COCIMHEHHUs), PAaClO3HABAaHUE HEOPTraHUYECKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX PpPEAKUUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 HX cOeUHEHUA

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XUMHMYECKME CBOWCTBA Ha NIPUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, IIPUMEHEHHE. JlelicTBhe
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbI M HX
HaXOXKJEHUE B IPUPOJE.

OO6mrast xapakrtepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuMueckue W XHUMHYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENST KJlacca KHUCIOT M crneruduyeckue). XUMHYECKUE pEeaklUH,
JeKalie B OCHOBE IPOMBIIUIEHHOIO CHoco0a MONTY4YEeHHUsI CEPHOM KHCIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl M €€ COeIMHEHUN B Mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeabl COCNUHEHHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapaktepuctuka 3yeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
duznueckue u xumuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €T0
duznyecKkre u XMMHUECKHE CBOMCTBA, oNyuyeHue u npumMeHerune. Colu aMMOHHS,
ux pU3NYEeCKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
cBOMcTBa (0OIIME KaK MPEICTAaBUTENS Kjlacca KHUCIOT W crnenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUSL B KAayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BoxoéMoB). docdop,
ayoTpornuele Moaupukamuu ¢ocdopa, (puU3MUECKUE M XMMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopras kuciioTa, GU3nNUecKre U XUMHISCKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJJIOTPOIHbBIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yriepoaa B npuponae. OKCuIbl yriepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoreza r1100aibHOTO TMOTEIUICHUS] KJIMMaTa, MapHUKOBBIN
addekr. YronapHas KucaoTa U €€ conM, X GU3NIeCKUe ¥ XMMHUYECKHUE CBOMCTRBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavayIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUIICH, alleTUIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOUYHUKH YTIEBOAOPOAOB (yrojib, NPUPOIHBIM ra3, HEPTh),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesiKax, yrieBoJax — 1 ux
poJiM B JKM3HM YEJIOBEKAa. MaTepuallbHOE €IMHCTBO OpPraHWYECKHX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoje. OOmme mnpeactaBieHus 00
okcune kpemaus (IV) u kpemuueBor kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITY, B IIPOMBIIIEHHOCTH. BakHeillne cTpouTeabHble MaTepHalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3I0B HEOPTaHUUYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HCIIOJIB30BAHUE BHUIEOMATEPHAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XUMHYECKUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCHOPHBIX ynOOpEeHMid, MOITyUEHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX MPOTEKAHUsI, B3aNMOJEHCTBUE KOHLIECHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), U3y4eHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aaCcOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHHE KAaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUJIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl 4 HX COeIUHEHUSA

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepumommueckon cucreme xumuuyeckux siemeHtoB [, .
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaundeckasl CBs3b U
METaJuIMyecKasi  KpUCTauIMueckas  pemérka.  ODJEKTPOXUMHUYECKHH  psif
HaIpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHe CBOMCTBA MeTaiioB. O01ue
cocoObl MoydeHus MeTamioB. [loHsATHE O KOpPpO3WM METauIoB, OCHOBHbBIE
criocoObl 3alUThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, JIOPAIFOMHHUU,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIJICHHOCTH.

[lenounble MeTalIbl: MojoXKeHue B Ileproanyeckoit cucteMe XUMUYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METAJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepnoguyeckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJIeHUE B npupojac. Duznueckue u XMUMHUUECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMHUHUN: TIOJ10keHUE B [leproandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKIEHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA alltOMUHUA. AM(OTEpHBbIE CBOWCTBA OKCHIA U THAPOKCHA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB U CIUIaBOB, UX (HU3UUECKUMU
CBOMCTBaMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSL OKCHJIA
KaJblIUS W HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE BUIACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, jKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHIA AIFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METaJUIbl U X COCTUHEHUS.

XuMud ¥ OKpYysKaluas cpena

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoib npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroUeh cpeanl (mpelnesbHas AOMyCTUMast
KOHIIeHTpaius BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpaslloB MaTepuajioB (CTEKJO, CIUIaBbl METAJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie cea3u



Peanuzamusi MeXmpeIMeTHBIX CBs3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIHOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(UKalusi, MePUOJUYHOCTh, HaAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusmka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TONBI, PaIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, MPOBOIHUKH,
HOJYIPOBOJHUKY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTbH, KpUCTAJUIMYECKas]
peméTka, CIuiaBbl, (PM3MUECKUE BEIMYUHBI, CIUHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBbIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O
HPEIMETA «XUMMUS»

[InaHupyeMble pe3ysbTaThl ONUPAIOTCS HA Beayllue HejieBble YCTAHOBKH,
OTPaXKAIOIIME OCHOBHOW, CYIIECTBEHHBIM BKJIAJ H3y4aeMOil MpPOrpaMMbl B
pa3BUTHE JIMYHOCTU OOY4YaIOUIUXCSl, HX CIIOCOOHOCTE C HCIOJIb30BaHUEM
o0opynoBaHus 1ieHTpa « Touka pocTay.

B cTpykType mIaHUpYEMBIX pE3yJbTATOB BBIACISIOTCS  CJIeXYHOUIHe
rpynimbI:

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOy4YeHHs XMMHUU B €IUHCTBE Y4eOHOU u
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJAULHUOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMH, TNPUHATHIMUA B
oOlIeCTBE MpaBWJIaMU M HOPMaMH TOBEAECHHS U CIOCOOCTBYIOT MHpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYy4YarOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlM W
pacHIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
¥ Hay4yHOMY HacJeIHi0, NOHMMAaHWs 3HAYEHUS XUMUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIEeCTBA, CIOCOOHOCTH BJIaJE€Th JOCTOBEPHOM HMH(pOpManuenr o
NEPENOBbIX JOCTHXKEHHMSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCIIUTAHUS

NPEACTAaBICHUS O COLMAIBHBIX HOPMax M MpPaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCNEAOBATEeIbCKOM, TBOPUYECKOM M APYruxX  BUAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW [EATENbHOCTH MPH
BBITIOJIHCHUH YYEOHBIX, TIO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XWMHYECKHX
HKCIIEPUMEHTOB, CO3IAHUU YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B IIpollecCe ATOM y4eOHOM JAesATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJEHUWE W TIOCTYNKHA CBOMUX TOBApHILEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHYECKHE NPEICTABICHNS O BEIIECTBE M XWMHUYECKOW DPEAKLUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKH M COCTaBJISIOLIUE
OCHOBY [IJIsl TIOHUMAaHHUsI CYIIIHOCTH HAYYHOM KapTHUHBI MHpA, MPEACTaBICHUS 00



OCHOBHBIX 33aKOHOMEPHOCTAX pPa3BUTHs MPUPOJBI, B3AUMOCBS3AX YEJIIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MT0O3HABATEJIbHBIE MOTHUBBI, HANPABJICHHbBIE HA TOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE JUIsi OOBSICHEHHS HAOII0/IaeMBbIX MPOIECCOB U SBJICHUM,
MO3HABATENIbHOM, MH()POPMAIMOHHOM U YUTATENbCKOM KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYNHBIMU TEXHMUYECKHUMHU CpEeACTBAaMU HHGPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpEC K OOYYEHHI0 M MO3HAHHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMO0Opa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBIEHHOCTH U YpOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME IOCIEIACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBuid O€30MaCHOCTH TpuU  OOpAIlIEHUH C
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYIJOBOU NESITEIbHOCTH, B TOM YMCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAaHWW MO XHMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAGKTOPUHU MPOAOHKEHHUST 00pa30BaHus C YUYETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(hecCHOHaTbHON AeATEIbHOCTH U PAa3BUTUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTh a1alTUPOBATHCS B MPO(ECCUOHANBHON CPEIE;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMUSI:

AKOJIOTMYECKU LEIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUs, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
bu3MYecKOMy M TICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIIOJICHHUS
npaBui 0€30MMACHOTO MOBEJIEHU MPU paboTe C BEUIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble TPU MU3YYCHHH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEU MPUPOJIHON CPEIIOW, IS IMOBBIICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HX pEeHIeHHs] MOCPEACTBOM METOAOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.



METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeranpeaMeTHBIX PE3YyJIbTATOB BBIACISIIOT 3HAYUMBIC TSI
dbopMHUpOBaHUS MHUPOBO33pPEHHUS] OOIllEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHs,
MNPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUM W3 ITUX MNPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU
HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHBIEC YU4eOHbIC NEHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIC), KOTOpbIe oOecneynBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4EOHOU
NESATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Bba3oBble Jornyeckue aeiicTBUNA:

YMEHHUS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHUAS MPU OCBOCHUU
3HAHWI: PaCKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIC
MPU3HAKKU, yYCTaHABIIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSTHUSMH), UCIOJIb30BATh
MOHATHUS JJIs1 OOBIACHEHUS OT/ICJIBbHBIX (PaKTOB U SBJICHUMN, BEIOMPATH OCHOBAHUS U
KPUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYXACHUS (MHIAYKTUBHBIC, ACNYKTUBHbIC, 110 aHAJIOTUH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHBIE U
MeTarpeMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIU, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC MIPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMHuueckas ¢opMmysia U YypaBHEHUE
XUMHUYECKON peakiy — P PelIeHUU y4eOHO-IM03HABATENIbHBIX 3a/1a4, C YU4ETOM
ATUX MOJICTbHBIX MPECTABICHUIN BBISBISATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC
MPU3HAKH U3yYaeMbIX 00bEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJACTBEHHBIE CBSI3U WU
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBble ucciieoBaresibCKHe 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH U TPOBEICHHUIO
YYCHHUYECKUX OKCIICPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyIupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ undgopmanueii:



yMEHHE BBIOMpaTh, AHAJIM3UPOBATH M HWHTEPIPETHPOBATH HH(OPMALINIO
pa3MYHBIX BUJIOB U (DOPM IpPE/ICTaBIICHUS, MTOTYYAEMYIO U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEp>KaHWs, CIPaBOYHbIC
nocoOusi, pecypcel MHTepHETa), KpPUTHUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE MPUMEHATh Pa3IMYHbIE METOAbl U 3aIPOChl IPHU MOUCKE U O0TOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJWMBIX [JIsl BBITIOJHEHHS
y4eOHBIX U TO03HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMpPaTh ONTUMAJIBHYIO (OpMY MpeCTaBIeHUs UH(OPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHE UCIOJb30BaTh M AaHAJU3UPOBATh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIIEH IPUPOIHOU
CpEbl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yYeOHbIe 1eliCTBHUA:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XoJe Juasora W (WIM) IUCKYCCHUHU) IO
CylmlecTBY  OOCyXJaeMol  TeMmbl, (OpPMYJIUpOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJIOKEHHOM 3a1auH;

YMEHUS  TOPEICTaBIATh  MOJYYEHHbIE  pPE3yJbTaThl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JelaTh MPEe3eHTaLUIO
pe3yJabTaTOB BBIMOIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBATENbCKOW  JEATEIbHOCTH  TPU  PEIICHHUH
BO3HUKAIOIIMX TpoOJeM Ha OCHOBE yuéra OOLIMX HWHTEPECOB U COTJIACOBAHHUSA
no3uluil (00cyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAHHALIUSA
COBMECTHBIX JCHCTBUHM, OIpEACICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON paOOTHI U APYTHE).

PerysiTuBHBIE YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMNPENEeNsATh LEIU ACSATENbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpGEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 3aa4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYeHHUsS] HOBBIX 3HaHUN 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKIIMSIX,



OLICHUBATh COOTBETCTBUE MOJYUYCHHOTO PE3YJbTaTa 3asBJICHHOM LIEJU, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENBHOIO
COJIep)KaHMs, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOM pabodeil mporpaMMonu,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOMUMHUCS HAy4YHBIC 3HAHUS, YMEHUS W CIIOCOOBI
NEUCTBUN, crHenupuIecKue s NPeAMETHOM o0jacTH «XUMHUS», BHIBI
JEATEIBHOCTH MO  IOJYYEHUI0O HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSITHUW: aTOM, MOJIEKYJA,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpO/IHAs U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIAPHBIN 00BbEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XMUMHUYECKasi peakius, KiIacCU(UKaAIUI PEaKIUi: peakinu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, pPEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeTIOBOW d(PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINA CIIOM aroMa, aToMHas OpOUTa b, paguyc
aToOMa, XMMHUYECKasi CBS3b, MOJISIPHASI M HEMOJSPHAS KOBAJIEHTHAS CBSI3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PAaCTBOpP, MAcCOBasi J10Ji1 BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TNOHATUA U
MPUMEHSITH ITU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJICHUS (HOpMyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKWUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MPUHAJIC)KHOCTh BEUIECTB K OMNPEIACIEHHOMY KIIACCY COEAWHEHHUM I10
dbopmynaM, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAss W HWOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci Ilepunomanueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B llepmoamyeckoil cucreme,
3aKOHOB COXPAHEHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;



e ONHCHIBAaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHX JJEMEHTOB: pa3iHyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdounas noarpynna (b-rpymnmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCUTh OOO3HAYEHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuogmueckas cucremMa XuMHYeCKuX dyementoB J[. U.
MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjipa, 00IIee YUCIO AIEKTPOHOB
U pacrpeeieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKUE AJIEMEHThI, HECOPTAHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

e XapakTepHu30BaTh (ONHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Ias ONMMCAHUE MTPUMEPAMU MOJICKYIISPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYCCKAX TIPEBPAIICHUA B
Pa3IUYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJEKYSIPHYIO M MOJSIPHYIO MaccChl
BELIECTB, MAacCCOBYIO JIOJII0 XUMHYECKOIO 7JJIeMEHTa 1o (dopmyIie
COEJIMHEHMsI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIIHH;

e TPHUMEHATH OCHOBHBIC OTIEPAIIUU MBICIUTEILHON AEITETbHOCTH — aHaJH3
U CHHTE3, CpaBHEHHE, 0000IIEeHHE, CHUCTEMAaTH3alluio, KJIacCH(pUKAIUIO,
BBISIBJICHHE TMPUYUHHO-CIEACTBEHHBIX CBSI3€H — JJI1 M3Y4YCHUS CBOWCTB
BCIIECTB M XHMHYECKHUX PpEAKIUH, eCTECTBCHHO-HAYYHBIE METOIbI
NMO3HaHUS — HAOMIOJIEHUE, W3MEpPEHHE, MOJCIUPOBAHHME, SKCIIEPUMEHT
(peanbHBIN U MBICIECHHBIN);

e CIEAOBaTh TMpaBWJaM  TIOJIb30BAaHUS ~ XMMHMYECKOW  TOCYJIO0M U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakKXKe TMpaBWaM OOpalIeHHsl C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBIIOJTHEHHUIO
71a00paTOPHBIX XWUMHUYECKHUX OIBITOB MO TMOJYYCHHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
PACTBOPOB C OMNPEACIEHHON MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TTIOMOIIBI0 WHIANKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U IPYTHUE).

K xoniry oOyuenus B 9 kjacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHYECKUX IOHATHUH: XHUMWYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBS3b, TEIJIOBOU 3hdeKT
peaknuu, MOJb, MOJSIPHBIH  O00BEM,  pPacTBOpP,  DJIEKTPOJUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJIUTAYECKAST AUCCOLHUAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W
HEeoOpaTUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINU,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb,  OKHUCICHHWE W  BOCCTAHOBJICHUE,
aoTponus, aMmpOTEpPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, WOHHA,
MeTajuInyecKas), KpUCTaJNIMYecKas pemeTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTb XUMHUUYECKOW pEaKLUU, IMPEAEIbHO JOIMyCTUMAs
koHueHTpanus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKUX I[OHSITUA U
IIPUMEHSATH T ITOHTHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLICHUM;
UCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY ISl COCTaBieHUs (opMmyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUUYECKUX 3JIEMEHTOB B
COCAVMHEHUSAX PpAa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHMH 1o (opmyiiaM, BUA XUMUYECKON
CBSI3W (KOBaJEHTHAs, MOHHAs, MeETAJUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOpPax HEOPTraHUYECKUX COCAWHEHUU, TUIl KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbicn llepuogunueckoro 3akona J[. WM. MennaeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHUE: ONHUCHIBATH W XapaKTePU30BaTh
Tabnuunyo GopMy [lepuoaudeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs mnoArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u  OONbIIKE TMEPUOABI, COOTHOCHUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMUMHYECKHX
JIEMEHTOB (COCTaB W 3apsj sapa, OOIIee YHUCIO DICKTPOHOB U
pacnpeneiieHue WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCIUHECHUHN B
npeesiax MaibIX MEPHUOJIOB M TJIABHBIX MOATPYNN C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DJIIEMEHTBI, HECOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy U COCTAaBy YYACTBYIOIIUX B PEaKIUU



BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHUIO CTETICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIii;

COCTABJISITh  YPaBHEHHUS DJIEKTPOJUTUYECKON JAUCCOLMALUU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHNS PEAKIIMM NOHHOTO
oOMeHa, YypaBHEHHMsI peakUud, MOATBEPKIAAIONIMX CYHIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKlui;
IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKHX TMPEBpAIIEHUd B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO0 »3JIeMeHTa 1o (dopmyse
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

coONOaTh  MpaBWja  MOJB30BAaHUS  XMMHUYECKOM  TOCYIOM |
7a0b0paTOpHBIM  O00OpPYIOBaHMEM, a TaKXkKe TMpaBuiia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO H COOUpPAHMIO
ra3oo0pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKUCIIOTO Tra3a);

NpPOBOAUTh  PEAKUUH, TMOATBEPKIAOIIUE  KAyeCTBEHHBI  COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OPOMHUI-,
uoaMI-, KapOonart-, (docdar-, cunukar-, cynbdar-, THIPOKCUA-HOHBI,
KaTUOHBI aMMOHMS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OINEPALMN MBICIUTEILHON JIESITENIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTH3allli0, BBHISBIICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — JJII M3Y4YEHHUs CBOMCTB BEIIECTB U
XUMHUUYECKUX PpEaKIUi, €CTECTBEHHO-HAYYHbIE METO/Abl TO3HAHHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, YKCIEPUMEHT (pEealbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne i/t Tema KoJu-Bo
4acoB

1 [Ipenmer xumuun. Posib XMy B )KU3HU YesoBeka. Tena u 1
BEIIIECTBA

2 IlousiTHe 0 MeTOAX MO3ZHAHUSA B XUMHUH 1
IpakTnueckas padora Ne 1 «IlpaBuia paéorsl B

3 JadopaTopum M MPUEMBI 00paIleHUs ¢ J1a00PATOPHBIM 1
000pya0BaHHEM»

4 Yucrtele BemiecTBa U cMecH. CriocoObl pa3ieieHus cMecei 1

5 [TpakTudeckas pabota Ne 2 «Paznenenue cMeceit (Ha mpuMepe 1
OYHCTKHU ITOBAPECHHOM COJIN )»

6 ATOMBI U MOJIEKYJIBI 1

5 XHUMUYECKHE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUECKUX 1
AJIEMEHTOB

8 [IpocThie 1 CTIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJIIPHOE YUYCHUE

10 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUECKas (hopMya. 1
BaneHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB

11 OTtHocuTenbHas aToMHas Mmacca. OTHOCUTENbHAS MOJICKYJIsIpHAs 1
Macca

12 MaccoBast 1019 XUMHYECKOTO DJIEMEHTA B COETUHEHNH 1

13 KosmuecTBo BemecTBa. MoJib. MosisspHast macca 1

14 DU3NYECKNE U XUMUUYECKHE SIBIICHUSL. X UMUYECKasl peaKus 1

15 [Ipu3Haky n yCa0BUsI MPOTEKAHUS XUMUYECKUX PEAKIIAN 1

16 3aKOH COXPaHEHHs MAacChl BEIIECTB. XUMUUYECKUE YPABHEHUS 1

17 Brruncnenust KoJiMuecTBa, MacChl BEIIECTBA IO YPaBHEHUSM 1
XAMUYECKUX PEAKIINHI

18 Knaccuduxanuys XuMU4eCcKX peakiuii (CoeJuHeHuUsI, 1
pa3IoKEeHHUsI, 3aMEeIICHHS, OOMEHA)

19 M. B. JlomoHOoCcOB — yuéHbIi-3HIIMKI0NIETUCT. OO00IIeHNE U 1

cucTeMaTu3anus 3HaHUU




Kontponbhas padota Nel nmo Teme «BerecTBa u XumMuyeckue

20
peaKkum»

21 Bo3gyx — cmecs razos. Cocrta Bo3ayxa. Kucinopos — sneMeHT
U mIpocToe BeniecTtBo. O30H

99 Du3nuecKue U XMMUYECKHE CBOMCTBA KUCIOPOAa (peakiiuu
okucieHus, ropeane). [loastue o6 okcuaax

93 CriocoObl moyYeHus KUCI0poa B 1abopaTopuu U
npomblinuieHHOCTH. [IpruMeHenue kucnopoaa
TemnoBoi 3pPexkT XUMUYECKOH peaKUNH, IOHITHE O

24 TEPMOXMMHUYECKOM YPABHEHHMH, IK30- H JHI0TEPMHUYECKHUX
peaKIusax

o5 TomnuBo (HedTh, yroiab U METaH). 3arpsi3HEHUE BO3/1yXa,
CIIOCOOBI €ro MPEAOTBPALIEHUS

26 IIpakTuyeckas padora Ne 3 no teme «Iloryuenue n
co0upaHue KHCJI0POa, U3y4YeHHE ero CBOMCTBY»

97 Bonopon — snemeHT u ipoctoe BemecTBo. HaxoxaeHue B
IpUpPOJIe

28 Pu3nuecKue U XUMUYECKHE CBOMCTBA Bogopoaa. [Ipumenenue
BOZOpOAA.

29 [ToHsATHE O KHCIIOTAX U COJSAX

30 Crioco0bl mosTyueHus BOJ0pOo/1a B 1a00paTopun

31 IIpakTnueckasi padora Ne 4 no reme «IlonyueHue u
coOupaHue BOA0POa, U3yUeHHe ero CBOMCTBY

32 MoutsipHblil 00bEM razoB. 3aKkoH ABOraapo

33 Boruncnenns 00b€Ma, KOJTMYECTBA BEIIECTBA ra3a Mo €ro
U3BECTHOMY KOJMYECTBY BEIIECTBA UM O0BEMY

34 Breruncnenns 00bEMOB ra30B 10 YPaBHEHHUIO PEAKIIMA Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIICHU ra30B

35 dusnyeckre 1 XUMHUYECKUE CBOMCTBA BOIBI

36 CocraB ocHoBanuil. [ToHsiTue 06 MHIUKATOPAX

37 Bopna kak pactBoputens. HachilieHHbIE M1 HEHACBIIICHHBIE
pacTBopbl. MaccoBas 107151 BEIIECTBA B PacTBOPE

38 [Tpaktrueckast pabora Ne 5 mo teme «IIpuroroBnenue

PacTBOPOB C OINPEICIEHHON MAaCCOBOM 0JIEW PACTBOPEHHOTO




BCIICCTBa»

39 Kontponbsnas padora Ne2 o teme «Kucnopoa. Bonopoa. Boga»

40 Oxcunpl: coctaB, KiaaccuduKaIms, HOMEHKIaTypa

41 [TonyyeHune U XMMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEPHBIX OKCHUJIOB

42 OcHoBaHUs: COCTaB, KiIaccu(pukaiys, HOMEHKIIATypa 1

43 [TonyueHune U XUMHUYECKUE CBOMCTBA OCHOBAHUM 1

44 Kucnotsl: cocTas, kiaccudukaiys, HOMEHKIaTypa 1

45 [lonyyeHne U XUuMHAYECKUE CBOMCTBA KUCIIOT 1

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOTyYeHUS, 1
XUMUYECKHE CBONCTBA
IIpakTHyeckas padora Ne 6. Pemienne sxcnepuMeHTAIbLHBIX

47 3a7a4 1o TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX 1
COeIMHEeHM D)

48 ['eneTrueckas CBsI3b MEXKIY KJacCaMU HEOPTaHUYECKUX 1
COEIMHEHHI

49 O06o001IeHNE U CUCTEMATH3AIIHS 3HAHHH 1

50 Kontponbshas padota Ne3 o teme "OCHOBHBIE KJIaCChI 1
HEOPraHUYEeCKUX COCAMHEHMIT"

51 [TepBbIe MOMBITKY KITACCH(PUKAIIMA XUMUIECKUX DJICMEHTOB. 1
[TonsiTHE O rpyIIax CXOAHBIX JIEMEHTOB

59 ITepnoanueckuii 3akoH U [lepruognueckast cucTeMa XMMHUYECKUX 1
sanemenToB [l. 1. Menpeneena

53 [Tepuopl, TPYIIIIBI, TOATPYIIIEI

54 Crpoenune aroMoB. CocTaB aTOMHBIX sifiep. M30Torbl

55 CrtpoeHue IeKTPOHHBIX 000JI09eK aTOMOB JIEMECHTOB 1
ITepuognueckon cucremsl . 1. Menneneesa

56 XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA IO €T0 MOJIOKEHHUIO B 1
ITepuomunueckon cucreme . . Menneneena

57 3navenue [lepuoauyeckoro 3akoHa AJisi pa3BUTUS HAYKU U 1
npaktuku. /1. 1. MenneneeB — y4€HBIN, ITe1aror U rpak1aHuH

58 DIIEKTPOOTPUIIATEIHBHOCTh aTOMOB XUMHYECKHUX 2JIEMEHTOB

59 NonHast xuMmuueckas CBs3b

60 KoBasieHTHasi mOIsIpHAs XUMHUYECKAsl CBA3b




61 KoBajieHTHasi HenmoJIsIpHAsi XUMHUYECKasi CBA3b 1
62 CreneHb OKUCTICHUS 1
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINU 1
64 OKHUCIUTENN U BOCCTAHOBUTEIHN 1
65 Kontponbnas padota Ned4 mo teme «CtpoeHue aroma. 1
XUMHUYECKAS CBS3bY

66 PesepHbiii ypok. O60011IeHIE U CUCTEMATU3AIIMS 3HAHUA
67 PesepBHbiii ypok. O000111€HHE U cCUCTeMaTH3allis 3HAHUN
68 PesepHbIii ypok. O6001IeHIE U CCTEMaTH3allds 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

Ne n/m Tema Koua-Bo
4acoB

1 [Tepuonuueckunii 3akoH. [lepuoanueckas cuicteMa XUMHUYECKHUX 1
anemeHToB Jl. 1. MeHnpaeneeBa

5 3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB XUMUYECKUX 1
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB

4 Buabl xuMuueckoi CBSI3U U TUIBI KPUCTALTUYECKUX PEHIETOK

5 KonTponbnas padota Nel no Teme «IloBTopenue u yriay6nenue 1
3HAHUU OCHOBHBIX Pa3EJIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMuueckux peakiyi o pa3indyHbIM 1
pU3HaKam

7 [ToHATHE O CKOPOCTH XNUMHUECKOM peakuuH. [lonaTue o 1
TOMOTEHHBIX U T€TEPOrE€HHBIX PEAKIUIX
[TonsiTHEe 0 XMMHUYECKOM paBHOBECUU. PAKTOPBI, BIHSIOIIUE HA

8 CKOPOCTh XUMUYECKOM PEAKIIUU U TTOJIOKECHUE XUMHUUECKOTO 1
pPaBHOBECHS

9 OKHCIIATENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1

10 Teopus 31ekTposuTHYEeCKOi quccounannu. CuwibHbIe U 1
cjadble JIeKTPOJIUTHI

11 NoHHble ypaBHEHUS peaklnii 1

12 XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM B CBETE 1
MPEACTABICHHUIN 00 3JIEKTPOIUTHYECKOW TUCCOUALNN

13 XUMUYECKHE CBOMCTBA COJIEH B CBETE MpEICTaBICHUM 00 1
3JIEKTPOJIMTUYECKON AUCCOLNALN

14 ITonsiTHe 0 rUApoOJIU3E CcoJieit

15 O06o001IeHNe 1 cucTeMaTr3aIus 3HaHUuI

16 IIpakTuyeckas padora Ne 1. «Pemenue 1
IKCNEPUMEHTAJIBHBIX 32121

17 Kontponbhas padota Ne2 1o reme « DneKTpouTuIecKas 1
aucconuanvsi. XuMUYECKUE PEAKIIMU B PACTBOPAX»

18 OO6mr1ast XxapaKTEPUCTUKA TaJIOTEHOB. XMMHUYECKHE CBOMCTBA HA 1

IpUMeEpE XJa0pa




XnopoBoaopoa. ConsiHast KUCIOTa, XAMUYECKHE CBOMCTBA,

19 NOJIyYEHHUE, IPUMEHEHUE

20 [Ipaktuueckas padora Ne 2 no teme «Ilonyuenue consiHoi
KUCJIOTBI, U3yYEHUE €€ CBOUCTB)

91 Brluucienus no ypaBHeHHSIM XUMUYECKUX PEAKIIUil, €CITU OJUH
Y3 PEareHTOB J1aH B U30BITKE

22 OO61as xapakTepucTuKa 3J1eMeHTOB VIA-rpymisl

93 AnnotponHbie Mogudukanuu cepbl. Haxoxnenue cepsl u €€
COEAMHEHU B IPUPOJE. XUMHUECKHUE CBOMCTBA CEPBI

24 CepoBoopo/i, cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA

o5 Oxkcuppl cepbl. CepHast KUCIIOTa, PU3MIECKUE U XUMUYECKUE
CBOKWCTBA, IPUMEHEHHE
XVWMHUYECKHUE PEAKIINH, JIEKAIIME B OCHOBE MPOMBIIIIEHHOTO

26 croco0a MoJy4eHus: CEpHOM KUCIOThI. XUMUUYECKOE
3arpsi3HEHHUE OKPYKAKOLIEH CPelIbl COEUHEHUSIMH CEPBI

27 BrrunciieHre MaccoBoOil 101U BBIXOA MPOAYKTA PEAKIIUN
OO011as xapakTepUCTHKA 3JIEMEHTOB VA-Tpynnbl. A30T,

28 pacnpocTpaHeHHEe B IPUPOJIE, (PU3NUECKHE U XUMUUECKHE
CBOMCTBA

29 AMMHaK, ero pU3nyecKre 1 XUMUYECKHE CBOMCTBA, OJIyYEHHE
Y IPUMEHEHUE

30 [TpakTraeckas pabota Ne 3 mo teme «Ilomyuenne aMmmuaka,
HU3YYEHHUE €TO CBOKCTB)

31 A3oTHas KHCIIOTa, €€ PU3NUECKUE U XUMUYECKHE CBOMCTBA
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMSI B KAUECTBE

32 MUHEpaIbHBIX YIOOpEHU. XMUMHUUYECKOE 3arpsi3HEHHE
OKPYAIOILEH Cpelibl COEAMHEHUSIMU a30Ta

33 dochop. Oxeup hocdopa (V) u hochopHas kucora,
(du3nuecKrue 1 XMMUYECKHE CBOWCTBA, MOTyYeHUE

34 Hcnonb3oBanue (hochaTtoB B KauecTBe MUHEPATIbHBIX
yaoOpeHuii. 3arps3HeHue MPUPOTHON cpeabl pochaTamu

35 VYriepona, pacipocTpaHeHue B IpUpoe, GU3nUecKue u
XAMUYECKHE CBOMCTBA

36 Oxcunpl yriiepona, ux Gpuanyeckue 1 XuMHUIECKHE CBOMCTBA.




DKOJIOTHYECKHEe MPOOJIEMbl, CBA3aHHBIE C OKCHIOM yTIepoa
(V)

37 VYrosbHas KHCIOTA U €€ CONU 1
IIpakTuyeckas padora Ne 4 no reme "Ilosyyenne

38 yrjexkucjaoro raza. KauecrpeHHasi peakiusi Ha KapooHaT- 1
uoH"

39 [lepBoHavasIbHbBIE MOHATHUS 00 OPTaHUYECKUX BEMIECTBAX KAaK O 1
COEMHEHHSIX yTiepoaa

40 Kpemnuii u ero coequHeHust 1

41 IpakTHuyeckasi padora Ne 5. PenieHue 3kcnepuMeHTAIbHBIX 1
3aja4 1o TemMe «BaxkHeliline HeMeTAJIbI M UX COeTHMHEHUSI»

49 KontponbHas padborta Ne3 no teme «BakHeitine HeMeTauibl U 1
WX COCTUHEHUSD)
OO6mr1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METaJIOB.

43 Meramnueckas CBs3b U METAITMYECKAsl KpUCTAJUTHYECKas 1
peméTka. @U3nYecKue CBOWCTBA METAIIIIOB

44 XHAMHUYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKAN PAL 1
HaIpsKEHUM METaJUIOB
O6mue crmocoOs! moxyuenust MmetamuioB. CriiaBel. Berancienus

45 110 YPAaBHEHUSAM XMMHUYECKUX PEaKILIHii, €CIIM OJIMH U3 PEareHTOB 1
COJICPIKUT NMIPUMECH

46 [TonsaTHE O KOPPO3UU METAIIIOB 1

47 [[{enounble METAIBI 1

48 OKcuibl ¥ TUAPOKCUIBI HATPUS U KaJTUS 1

49 [{er0yHO3EeMENBbHBIE METAIIBI — KAJIBIIUHA U MAarHAN 1

50 Baxneiinme coeTMHEHNS KaIbIUA 1

51 O0o001IeHME ¥ cUCcTEMAaTH3aLM 3HAHUI 1

52 XKécTkocTb BOABI M CIIOCOOBI €€ YCTpaHEHHUS 1

53 IpakTuyeckas padora Ne 6 nmo reme "KécTkocTh BOABI N 1
MeTobl eé ycTpanenus'

o4 AJOMUHMMN 1

55 AmMdoTepHbIC CBOMCTBA OKCUJIA U THIPOKCHIA 1

56 Kenezo 1

57 Oxcupl, ruapokcuasl U comn xkenesa (1) u xemnesa (1) 1




58 O0o0011IEeHME ¥ cUCTEMAaTU3alAA 3HAHUI 1
59 [TpakTiaeckas pabota Ne 7. Perenne 3xcriepuMeHTaTbHBIX 1
3as1a4 1o TeMe «BaxxHeume MeTaIbl ¥ KX COCTUHEHIS
Brraucienus mo ypaBHEHHSIM XUMAYECKUX PEAKITH, €CITU OJTUH
60 U3 PEarcHTOB J]aH B M30BITKE WIIH CONCPIKUT MTPUMECH. 1
Brraucienns MacCoBOM IO BBIX0/1a TIPOAYKTA PEaKIIuu
61 O06o001IeHNe U cHcTeMaTH3aIlus 3HaHUH 1
62 KonTponbaas pabota Ned o Teme «BaxHeimme MeTauibl 1 UX 1
COCITMHEHUSD)
63 BemecTBa 1 MaTepuanbl B MOBCEAHEBHON )KM3HU UEIOBEKA 1
64 XUMHYECKOE 3arpA3HEHUE OKPYKAIOIIEN CPEIBI 1
65 Ponp xuMuu B pemieHnn SKOJI0THYECKUX MPoOIeM 1
66 PesepBHbIiil ypok. O6001IEHNE U CUCTEMATU3AIIMS 3HAHUMA 1
67 PesepBHbIif ypok. O6001IEHNE U CUCTEMATU3AIIMS 3HAHUMA 1
68 PeseprHbIif ypok. O000IICHNE U CUCTEMATH3AIIHS] 3HAHHUHA 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymo W.I"., Cnaakos C.A.,
AxrmonepHoe o0mecTBo «M3aatenberBo «IIpocBerenney
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

MGTOI[I/I‘-ICCKI/IG rmocoous YUUTCIE, JMAAKTHUICCKHUC MaTCPUAJIBI K YPOKaM

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/
2. https://uchi.ru/
3. https://www.yaklass.ru/
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