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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0Opa3oBaHHS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QenepaibHON pabdodeid MPoOrpaMMbl
BOCITUTAHUS U C YUETOM KOHIICTIIIUU MPETIOAaBaHusl YICOHOTO MpeaMeTa « XuMUsD)
B 00pa3oBareNbHbIX opranu3aiusx Poccuiickoit denepanum.

[Iporpamma mo xumum Ja€T TPEACTABICHHE O IIENAX, OOMel CTpaTeruu
oOydYeHHs, BOCHHUTAHUS ¥ PAa3BUTHA OOYYAIONMIUXCS CPEICTBAMH y4eOHOTO
mpeaMeTa, yCTaHaBJIMBAET 00s13aTeNIbHOE PEeIMETHOE coJiep>kaHue,
MpeayCMaTpUBaeT PACIPENCICHHEe €ro IO KilaccaM U CTPYKTYPUPOBAHHE I10
paszzmenaM W TeMaM MPOTPAaMMBI 0 XHWMHH, OIPEACISICT KOJIMYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHus, PEKOMEHIYEMYTO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS] XUMHH C  YYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  Y4yeOHOro Tmpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromuXcs, ONpeACIsIeT BO3MOXKHOCTH —MpeaMeTa s
peanuzanuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MpOrpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TakKe TPEOOBaHHM K
pe3ynbTaTaMm oO0y4YeHHSI XUMUW Ha YPOBHE IeJIeH N3YUeHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHONU JCATEILHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMS.

3HaHWE XHMHH CIYXXUT OCHOBOW g (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUpyEeMble XUMHUEHU MPEJCTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPTUU M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0JieM yCTOWYMBOTO PAa3BUTHS YEJIOBEYCCTBA — CBHIPHEBOM, JSHEPTETHYECKOM,
MUIIEBON U DKOJIOTHYECKON 0€30MacHOCTH, IPOOJIeM 31paBOOXPaHEHUS.

N3ydeHne Xxumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEH  JUII  CaMOpPa3BUTHA U
dhopMupOBaHUs KYJIbTYPhI JIMUHOCTH, €€ 00I1IeH U (QYHKIIMOHATBLHON I'PAMOTHOCTH;

BHOCUT BKJIaJ, B (POpMHpOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEJIBHOW  Y4eOHOUW  JIEeSITeNIbHOCTH,
OKCIIEPUMCHTAJILHBIX U HCCIICOBATEIBCKAX YMEHHH, HEOOXOIWMBIX KakKk B
MMOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHAIIBHON JCATEIHBHOCTH;

3HAKOMHUT CO CIenu(puKoil HAyYHOTO MBIIUICHUS, 3aKIaJblBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA1a HA €UHCTBO PHUPOJIBI U YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATaroM
B (DOPMHUPOBAHNH €CTECTBEHHO-HAYUYHON IPAMOTHOCTH 00YYaIOIIMNXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOU BKJIaJ B 3KOJOTHUECKOE
oOpa3zoBaHue 00yUYarOIIUXCSI.

JlanHble HampaBjeHUS B OOYYCHHH XUMHUHM OOECTICUMBAIOTCS crenudukon
COJIep)KaHMsl ~ y4eOHOTO  TpeaMeTa, KOTOPBIM  SABJSIETCS — TEeAarorudecku



aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha ONPENEIEHHOM 3Tare €
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIUMHCS CHUCTEMBl NMEPBOHAYAIBHBIX TOHSATHUNW XWMHH, OCHOB
HEOPraHWYECKOM XUMHU W HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX TOHATHU
OPraHUYE€CKON XUMUHU.

CtpykTypa coaepkaHusi IPOrpaMMbl IO XUMHUHM CHOPMHPOBAHA HA OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ uzyueHuto. Cojep:kaHue CKIIAAbIBAECTCS U3 CUCTEMBbI
MOHATUN 0 XUMHUYECKOM DJIEMEHTE M BEIISCTBE M CUCTEMbI TOHITUH O XMMUYECKOMN
peakiuu. O0e OTH CHCTEMBl CTPYKTYPHO OpPTraHU30BaHBI IO IPUHIIMITY
IIOCJICIOBATEILHOTO PA3BUTHUSL 3HAHUK HA OCHOBE TEOPETUUECKHUX ITPEIICTABICHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akoHa J[. M. MeHupeneeBa Kak OCHOBHOTO 3aKOHa
XHMHUU,

— YY€HUs O CTPOCHHUHU aTOMA U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUM 00 DIEKTPOJUTUYECKOW JTUCCOIMAIIMM  BEIIECTB B
pacTtBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBIACHEHUS U MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U TOJTYUYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (DOPMUPOBAHMIO
MPEJCTABJICHUS] O XUMUYECKON COCTABJISIONIEH HAYYHOW KapTUHBI MHpPA B JIOTHKE
€€ CHCTEMHON MpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHrWe XMMHM MPOUCXOIUT C MNPUBICUYCHUEM
3HAHMM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyXaoMMi MHUPY,
«buomnorus. 5—7 xnacce» u «Duznka. 7 Kiaaccy.

[Ipy wW3ydYeHMM XUMUU MPOUCXOJUT (POpMHpPOBAHUE 3HAHUU OCHOB
XUMHUYECKOW HAayKu Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
NEATCILHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3ajaya ydeOHOro mpeaMera COCTOUT B (OPMHUPOBAHWUU CHUCTEMBl XUMHYECKUX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUH,
JOCTYMHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHUH K HAyYHBIM METOJaM T[O3HAaHUS TMPU H3YYEHUU BEIIECTB U
XUMUYECKUX peaKinii, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATEIBHONW U Yy4eOHO-HCCIIE0BATEIBLCKOM
NeSATeTbHOCTH, OCBOCHHUW TIpaBUJl Oe30macHOro oOpalieHus ¢ BelecTBaMU B
MOBCEIHEBHOM JKU3HMU.

[Ipy m3ydyeHUrn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaKHOE
3HAYCHHUE TIPUOOpEITH TaKue eI, KaK:

— (hopMUpOBaHHE UWHTEUICKTyaJdbHO PA3BUTON JUYHOCTH, TOTOBOH K
caM0o00Opa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO DPEIICHUH,
CITOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOITAMCS YCIIOBHSIM KU3HM;



— HampaBJIEHHOCT,  OOydYeHUsT  HA  CHCTEMaTH4YecKoe  MpHOOIIEeHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATENIbHOM JI€ATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAHUS, (POPMUPYIONIMM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— obecrieueHne yCciaoBHi, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYaIOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIUX YHHUBEPCAIbHOE 3HAYEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (popmupoBanre oOmeld (PyHKIUOHATBHOW U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4HCJI€ YMEHUH OOBSCHATH U OICHUBATh SIBICHUS
OKPY’KAIOIIEr0 MHpa, UCIHOJIb3Yysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YUYEHUU
XUMUH, TPUMEHITh HMX TMPHU PEIIEHUW TPoOJeM B TOBCEAHEBHOW JKU3HU U
TPYAOBOU JIESITENBHOCTH;

— dopmupoBaHre |y  0OydYalolUMXCS  T'YMAHUCTUYECKUX  OTHOIICHHH,
NOHUMAaHUSl 1EHHOCTH XHUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYJIOBOM JEATENTBHOCTH B IEJISIX
COXPaHEHHs CBOETO 37J0POBbs M OKPY’KaroIlEel IPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOGHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HAMPABIEHHOCTH JajJbHEHIIETO
o0y4eHusl.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JUISI M3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelt0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XumMun B KU3HU 4YeJIOBEKa. XMMHS B CUCTEME HAYK.
Tena w BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BelecTB. [loHsTHE O MeTOAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
Cnioco0sI paszjeneHust cMeceil.

ATOMBI W MOJEKYJbl. XuMHUUYeckue »dJeMeHThl. CHUMBOJIbI XUMHYECKUX
anemMeHTOB. [IpocThie U CIoXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumudeckasi opmysia. BaaeHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cOcTaBa BellecTB. OTHOcUTENbHAs aTroMHas macca. OTHOCHUTENIbHAsS
MOJIEKYJIsIpHast Macca. MaccoBas 107151 XUMHUYECKOTO JIEMEHTA B COEIUHEHUH.

KommuecTBo BemectBa. Monb. MonsipHas mMacca. B3auMocBsA3b Konn4decTBa,
MacChbl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacué€rel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

@u3NYeCKne U XUMUYECKUE SIBJICHU. XUMUYECKash pPeakius U €€ MpU3HaKU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukanuys
XUMHUYECKUX PEAKINil (COeTUHEHNs, PA3I0KEHNUs, 3aMEIIICHHsI, OOMEHA).



Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW MOCYIOH, MpaBuiiaMu pabOThl B JlabopaTopuu U
npuémMamMu oOpaleHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHHEM, U3YUEHHE U OIMCAHUE
(¢u3MYecCKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢bu3nueckux (IIaBJIeHUE BOCKA, TasHUE JbJa, pPAacCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAILMsI BOJbI) U XMUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOU MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMN) SIBJICHUM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XHMHMUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHUe TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoAeHCTBHE Keje3a ¢ pactBopoM cosir meau (11),
M3y4YeHHE CIOCOOOB pa3/ieNieHHus CMECEil: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, JUCTHILIISAIMA, XpoMaTorpadus, MpoBeAeHUE OUYNCTKH MOBAPEHHON
conu, HaOIIOACHME U  ONHCAHHME  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(11apoCTepKHEBBIX).

Baxueimue npeacraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucimopox — ameMeHT U mpocToe
BeulecTBO. HaxoxaeHue kuciaopona B mpupoje, (U3MUECKHe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xucnopona. CrocoObl
MOJIy4eHHs] KUCTopoAa B JabopaToOpuu W MPOMBIIUIEHHOCTUH. KpyroBopor
KHciopoaa B npupoze. O30H — auIoTpoIHasg MOAU(pUKAUS KUCIOPOoa.

TeroBoil 3 (eKT XUMUYECKOW peakuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE pEeaKIuu. TOIUIMBO: Yroib W METaH. 3arpsi3HEHUE
BO3/1yXa, yCWJICHUE MTapHUKOBOTO A PeKTa, pa3pylieHne 030HOBOTO CJIOS.

Bomopon — »snemeHT M mpocroe BewiecTBo. HaxoxaeHuwe Bogopoja B
npupoae, ¢GuU3MUECKMe M XHMHYECKHME CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonxydeHus. Kucnorsl u conu.

MounsipHblii 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

duznyeckue CBOMCTBA BOoAbl. Boma kak pactBoputenb. PacTtBopsl.
HacepiienHble ¥ HEHaChIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BO/Abl. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie M B XKU3HU 4enoBeKa. KpyroBopot BOJbI B IPUPOE.
3arpsi3HEHHE TPUPOAHBIX BOA. OXpaHa U OUUCTKA TPUPOJAHBIX BOJ.

Knaccuduxanus neopranmveckux coeauHeHuit. Oxcuapl. Knaccudukarus
OKCUJIOB:  coieoOpa3ytomue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. @Dusnyeckue U XUMUYECKUE
CBOMCTBa OKCUJI0B. [lonydeHne okcuIoB.

OcHoBanusi. Krnaccubukanuss oOCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknaTypa ocHoBaHWil. DPU3MUYECKHE U XMMHUYECKHE CBOWCTBA
ocHoBaHuU. [losryueHre OCHOBaHUMN.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucnor. @usnyeckue u
XMMHMUYECKHE CcBoMcTBa KucaoT. Psng aktuBHocTM MeTauioB H. H. bekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknarypa coseil. @uzndeckue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.



I'eHeTnueckas CBsI3b MEXKAY KJacCaMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJACPKAHUSA KUCIOPOAA B BO3AyXE, IOIYyUYECHUE,
coOupaHue, pacrmo3HaBaHWE U M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJCUCTBUS BELIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpamieHuss TopeHus (moXkapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIIO3HABAHHE W H3yUYCHUE
CBOMCTB BOjlopojia (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcuaom meau (II)
(BO3MO>KHO HCITIOJIb30BaHUE BUCOMATEPUAJIOB), HAOMIOACHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJICHHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJIaMHU
(HatpyeM ©  KaiblueM) (BO3MOXHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
uccieoBaHue  00pas3IOB  HEOPraHWYECKHX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaAOJI0/ICHUEe U3MEHEHUSI OKPACKU WHMKATOPOB B PACTBOPAaX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMmoeiicTBusi okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJUlaMM, PEaKLU{ HEeUTpaIU3aluu, IO0Jy4YeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJUla APYTUM W3 pacTBOpa COJIU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHeWmne Kiacchl HEOPTraHUYECKHUX
COEOUHEHUI.

IHepuoanueckuit 3akoH u Ilepuoamuyeckass cucTeMa XHMHYECKHX
aemenToB JI. U. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TOMBITKK KIAcCU(PUKAIUKM XUMHUYECKHX 3JeMeHTOB. [lonsitne o
IPYIINax CXOJHBIX D3JIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJIIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aMm(pOTEPHbIE OKCH/IbI
Y TUJIPOKCUJBI.

ITepuonnueckuii 3akoH. [lepuoanyeckas cucrema XUMHUYECKUX AJIEMEHTOB /.
N. Menneneena. Koportkonepuoanas 151 JUITMHHOIIEPUOAHAS dbopMbI
[Tepuoanueckont cucreMbl xuMmudeckux sneMeHToB [l. M. MenneneeBa. [lepronsl
U rpynnel. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
IPYIIBI JJIEMEHTA.

Crpoenune atromoB. CoctaB aToMHbIX siiep. M3oromnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. U. Menneneesa. XapakTepuCTUKa XUMHUUYECKOIO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckoit cucreme /1. M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHSI paJuyca aTOMOB XHMHUYECKHUX HJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepronnueckoro 3akoHa u [lepruoauyeckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB I Pa3BUTHSA Hayku M npaktuku. [[. 1. MenaeneeB — ydé€HbI H
rpaXk JaHWH.

Xumuyeckass cBs3b. KoBaneHTHass (MOJispHAasT M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIeMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIHUU.
[Tponecchbl OkMcIeHUsI U BOCCTaHOBIIEHUS. OKHCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuit IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETaJUIOB, B3aMMOJCHCTBUE
THAPOKCHJA IMHKA C PAacTBOpAaMU KHUCJIOT W WIEJNOYEH, MPOBEIEHHUE OMBITOB,
WUTIOCTPUPYIOIINX ~ NPUMEPhl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKIUn
(ropeHue, peakiuu pa3aoKeHusl, COEUHEHHUS ).

Meswcnpeomemmnule ceasu

Peanuzanusi MeXNpeaMeTHBIX CBS3€d NpH HM3YyYEHWHM XHUMHUU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIIOJNb30BAaHUE KaK OOMHUX eCTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIMXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTecTBEHHO-HAYUYHbIC MOHSATUS: HAy4HbIA (DAKT, TUIOTE3a, TEOPHUS,
3aKOH, AaHallu3, CHUHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: Marepusi, aToM, DBJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIU],
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TENO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, GU3UYECKUE BEIUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUIaHeThl, 3BE€3/1b1, COoHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbl, FTOPHbIE TOPObI, TOJIE3HBIC
MCKOIAaeMbIe, TOIIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U xXuMH4ecKasi peakuus

Ilepnognuecknii 3akoH. [leprnonnueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CrpoeHue aTtoMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHMH CBONCTB
XUMUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TMEPUOMOB, Kalaus, KaJIbLUA U HX
COCIMHEHUHW B COOTBETCTBUM C IIOJIO)KEHHMEM 3JIEMEHTOB B Ilepumoanueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJbl XUMHUYECKOM CBA3U. THIBI KpPUCTANIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAILIMUXCA K PA3IUYHBIM KJAaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanms XumMuaeckux peakiiii Mo pa3jIndHbIM MpU3HaKaM (110 YUCITY
U COCTaBy Y4YaCTBYIOIIMX B pEakUWU BEIIECTB, IO TEIIOBOMY 3(pdeKTy, Mo
M3MEHEHUIO CTETECHEW OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, MO0 00paTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPAaBHEHHS.

[lonsitue o ckopoctu Xumuueckoil peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [[oHATHe 0 TOMOTE€HHBIX M TeTePOreHHBIX
peakuusx. [lonarue o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIASAIOLIME HA CKOPOCTb XMMHUYECKOW PEaKUUU U II0JO0KEHHUE XUMHUYECKOTO
PaBHOBECHS.



OKHCAUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  JJEKTPOHHBIA  OamaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBienue ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOMUTUYECKON TUCCOLUALNN. DJIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHbIMU BUAAMHU
XUMHU4eckoil csizu. CteneHp Auccounanuu. CHUIbHbBIE U CI1a0bIE 3JIEKTPOJIMUTHI.

Peakium MOHHOrO OOMEHa. Y CIIOBHS NMPOTEKAHUsI PEaKUUMH HOHHOIO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuumil. CBONCTBA KHCIIOT,
OCHOBAaHMM W cOJ€il B CBeTe€ MPEIACTaBICHUU 00 BJIEKTPOJUTUUYECKON
mucconuanny. KauectBeHHble peakiu Ha MOHBI. [loHsATHE O THApONIM3E COoNE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISMH KPUCTAIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEUIECTB — METAJUIOB M HEMETauloB (rpaduTa M aiamasza), CIOKHBIX BEIECTB
(xmopuga HaTpus), UCCIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu
OT BO3JEUCTBUS PA3NHMYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEWIECTB, IpOLECCAa AMCCOLMALUMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXHO  MCHOJB30BAHME  BUJEO  MATEpPHUAJIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  OPOTEKaHWs  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O00pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ IPUMEPBI  OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peaklMH pa3IoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pPEaKkIU{d Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX cOeIMHEHUS

OO6mast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (QU3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOWCTBA HAa [pUMEpe  Xjopa
(B3aMMOJEHCTBHE C METaJUIaM{, HEMETAJUIaMH, IIeJI0YaMH). XJIOPOBOIOPO.
ConsiHasi KMCIIOTA, XMMHYECKUE CBOMCTBa, IMOJydeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA HAa OPraHW3M 4YeJlOBEeKA. BakHeWlme XJIOpuabl U HX
HAax0JICHUE B IIPUPOJE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTENeHU okucieHus. CTpoeHue U (pusmyeckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XUMUYecKue CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE, (PUBHUYECKHE U
XUMHYECKuEe cBOWCTBA. OKCUIBI CEPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kuciora, (Qu3Myeckue U XUMHYECKHE CBOicTBa (oOmMe Kak
NpEJICTaBUTENsI Kjlacca KHCIOT W chnenuduieckue). XHUMHUYECKHE pPEeakIiuu,
JeXallhue B OCHOBE MMPOMBIIUIEHHOIO CHOCO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KucioThbl. Coau CEpHON KUCIOThI, KAYECTBEHHAS PEAKLIMS Ha
cyibdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHHH B Npupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIMHEHUSIMH cepbl (KUCIIOTHBIE JOK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBpALICHUSI.



OOmias xapakTepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIECHMs. A30T, PACHPOCTPAHEHHE B MPHUPO/IE,
¢bu3nyeckue U XuMuueckue cBoiicta. KpyroBopor asora B npupojie. AMMHUaK, ero
bu3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJyueHHe U npumeHenue. Colld aMMOHUS,
uX (pU3MYECKUEe U XUMUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMoJiydeHue, (PU3MYecKue M XUMUYECKUe
CBOMicTBa (00mMe Kak TMPEJACTaBUTENS KJacca KHUCJIOT W CHenu(uIecKue).
Hcnons3oBaHne HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEpaIbHBIX
ynoopennit. XuMHUYeCcKOe 3arpsi3HEHHE OKPY KaloIlel Cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsi3HEHHE BO31yXa, MOuBbl W BoAoEMOB). docdop,
ajutoTponiHeie Moaudukanuu (ocdopa, duzmvueckne M XMMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dhochopHas kuciaora, PU3HIECKUEC U XUMHUIESCKHUE CBOMCTBA,
nostyderue. Mcnons3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX yI0OPEHUI.

O6mas xapakrepuctuka 3neMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTpOEHUs
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHS.  YTIEpoja,  aJJIOTPOIIHbBIC
MoIU(UKALUK, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux
du3nUeckue W XMMHUYECKHE CBOWMCTBA, [IEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIyYeHHE M TMPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0anbHOTO TMOTEIUICHHS KIWMAaTa, IMapHUKOBBIN
addekT. YroapHas KUcioTa U €€ coiu, X (U3NYECKHe U XMMUYECKUE CBOMCTBA,
nojiydeHue u TpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIILIEHHOCTH U CEJIbCKOM
XO3SIICTBE.

[lepBoHauaNbHBIE MOHATUS 00 OPTraHMYECKUX BEHIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TWIEH, alleTUICH, 3TaHOJI, [JIMIEPUH, YKCYCHas KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOJIYKThl UX mepepaboTku (O€H3WH), UX POJib B OBITY U MPOMBILIIEHHOCTH.
[TonsaTre 0 OMONOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, OCIKax, YriIeBOAaX — U UX
pojii B OKM3HM 4eJoBeka. MarepuanbHOe €IMHCTBO OpPraHUYEeCKUuX U
HEOPraHUYECKUX COEIMHEHU.

KpemHunii, ero ¢usmyeckue M XHUMHUYECKHE CBOWCTBA, IMOJIYy4YEHUE W
npumeHenue. CoenuHeHus KpemMHHss B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemHust (IV) u kpemaueBoi kuciore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B TIPOMBIIIJIEHHOCTU. BakHeiine CTpoUTeNIbHbIE MaTepuasbl: Kepamuka,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [IpobiiemMbl 6€30MacHOr0 HCIOJIL30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B MIOBCETHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

M3yueHHEe 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTHI,
IIPOBEJICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPHJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAaHWs, OIbBITHI, OTpaKAIOIHEe (PU3NUYECKHE U XHUMHYECKHUE CBOMCTBA
raJlor€eHOB M WX COEJUHEHHI (BO3MOKHO HCIIOJIb30BAHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslaMu ceppl M €€  COCIUWHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHUE TpoIlecca OOYTIIMBaHUS caxapa IMoJ JICUCTBHEM



KOHUECHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, HW3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha CyJb(aT-
MOH U HaOJIOJieHUE Tpu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢Gochopa M HX COEAMHEHUH (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HochHOpHBIX ya0OpeHul, MmoiayyeHue,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHUE
KAueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (ochar-uoH u u3ydeHne NMpu3HAKOB
UX MIPOTEKAHUsI, B3aUMOJICMICTBUE KOHIIEHTPUPOBAHHOW A30THOM KUCIJIOTHI C MEBIO
(BO3MOKHO VCTIOJIb30BAHUE BHJIEOMATEPUAJIOB), W3y4YeHUE MOJENEeN
KpUCTAJUIMYECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  AJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM TPOTHBOTa3a, MOJydYeHHEe, cOOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJACHUE Kaue€CTBEHHBIX peaKkiuil Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YyYEHHE NPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIIMEN CUJIMKATHOW IPOMBIIUIEHHOCTH, PELIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenre HeMeTaJuIbl U KX COCIUHEHUSY.

MeTaJibl 1 MX COeITMHEHUS

OO6mras xapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB — META/VIOB HA OCHOBAHUU
ux mnosioxkeHus B Ilepuoguyeckold cHCTEME XUMHUYECKUX JJIEMEHTOB /I.
N. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHE MeTaIoB. MeTarnueckas CBA3b
W METaUIMYECKass KPUCTAIUIMYECKas pemIETKA. DJIEKTPOXUMUYECKUU Pl
HaIpspKeHU MeTaioB. @U3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OOume
crocoObl ToyueHust metauioB. [loHsTHE O KOppo3uM METaIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Kopposuu. CruiaBbl (CTajib, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX NPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[I{emouyHble MeTaUIbL: MOJOKeHUE B Ilepronnueckoil cucreMe XMMUYECKHX
anemeHToB [[. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaXOXIEHHUE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus u Kanus). OKCUIbl U
TUAPOKCHABI HATpusd U Kanusa. [IpuMeHeHue IIeNOYHBbIX METAIOB MW UX
COCMHECHUM.

IllenoyHO3eMeNIbHBIE METAJIbl MAarHui W KaJbIUM: MOJOXCHUE B
[Tepuognueckont cucreme xumuueckux 3neMeHToB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJICHHE B Tpupoie. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanbiusa. BaxuHeliue CcOeIUHEHUS Kanblus (OKCHJA, TUIPOKCUI, COJIH).
KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AumtoMuHui: tonoxkenue B [lepuoanyueckoit cuCTeMe XUMHUYECKUX JIEMEHTOB
J. W. MenneneeBa, crpoeHue aroma, HaxoxaeHue B Ipupone. dusuueckue u
XUMUYECKUE CBOMCTBA aTOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA U THIPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenne B [lepruoanueckor CUCTEME XUMUUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHME aroMa, HaxOoXKJIeHUe B Ipupoje. Dusnueckue u
XUMHMYECKHE CBOMCTBA ene3a. OKCuIbl, THAPOKCHUIbI U conn xxenesa (11) u sxenesa
(IIT), nx cocras, CBOMCTBA U MOJyYCHUE.

Xumuueckuit IKCnepumenm:



O3HaKOMJIEHHE C oOpa3laMy METAJIOB M CIUIaBOB, HX (PU3HUECKUMHU
CBOMCTBAMH, M3yYE€HHUE  PE3YJbTaTOB  KOPPO3UUM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJdbllid W HATpUsl C BOJOW (BO3MOXKHO MHCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
HCCIJIEJOBAaHUE CBOMCTB KECTKOM BOJBI, MpOIlECCa TOPEHMsSI XKeje3a B KHUCIOpOJe
(BO3MOXHO  HCTIOJB30BAHWE  BHUJACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJbIlUs, aJIOMUHMS, [IMHKA, Kele3a
(IT) u xenesza (III), mequ (II), HabmroaeHNEe U OMUCAaHUE MPOLECCOB OKPALIMBAHUS
IUIAMEHU MOHAMM HATpus, Kalusd ¢ Kajdblus (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(OTEPHBIX CBOMCTB TUJPOKCUAA ATIOMUHUS
¥ THIPOKCHUJIA [IMHKA, PEIIEHUE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Bakuerimme
METaJUIbl U UX COSTUHEHUS.

XuMHS M OKPYXKAKOLIAA cpea

BemectBa 1 Marepuanbl B TOBCEJIHEBHOM >KM3HM uejoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momois mpu
XUMHUYECKUX 0YKOTaX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAIONIeH cpenbl (mpeaenbHas TOMyCTUMAast
KOHIIeHTpalus BeulecTs, aaiee — [1JIK). Ponb xuMun B pemieHr 3K0JI0THYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4yeHue 00pa3lloB MaTepHayioB (CTEKIJIO, CIUJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHualbl).

Mesrcnpeomemmnie cea3u

Peanuzanmsi MeXNpeaMETHBIX CBS3€H TpH HM3yYeHWHW XUMHUU B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHATHH, SIBISIONUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mmue ecTecTBEeHHO-HAYUYHbIE MOHATHUS: HAay4YHBIA (DAKT, TUMOTE3a, 3aKOH,
TeOpusl, aHalu3, CHUHTE3, KiIaccuPpuKalus, TMEePUOJAUIYHOCTh, HAOII0IeHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOJOTHS, MaTSPHUAIBI.

dusnka: Marepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJyIPOBOJHUKH, JTUANEKTPUKU, (POTORIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIIMYECKAs
peméTka, CIUlaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Omocdepa, SKOCUCTEMA, MUHEPATHHBIC
yAOOPEeHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAIIbl, FTOPHBIE TOPObI, TOJIE3HBIC
MCKOIAaeMbIe, TOIIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA MNPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIHEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3ynbTaTbl OCBOEHUS MPOrpPaMMbl OCHOBHOTIO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHUsS XUMHUHM B €IMHCTBE Yy4eOHOW U
BOCIIMTATEJILHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMH POCCUHUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, MPUHSITHIMU B
oOIecTBe MpaBWJaMd W HOPMaMU TOBEJIEHUS W CIOCOOCTBYIOT IMpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3AIIUUA O0yJarOITUXCS.

JluyHOCTHBIE ~ pe3ysbTaThl  OTPaXXalOT  TOTOBHOCTh  OOyYaromIuxcs
PYKOBOJCTBOBATbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacuIMpeHue OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM UYHUCJIE B YACTHU:

1) naTpuOTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcCJE€AWI0, MOHMMaHUs 3HAYECHHS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 O0O0IIeCTBa, CIOCOOHOCTU BJIAAETh JAOCTOBEpPHOUM MHMOpMaIuenn o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOIMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M IMPaBWIAX MEXKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHUAAX
JESATEebHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JAESTEILHOCTU MpU
BBITIOJTHEHUU Y4YeOHBbIX, TI03HABATEIBHBIX 3aJlay, BBINOJHEHUN XHUMHYECKUX
AKCIEPUMEHTOB, CO3IaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TMpolecce OSTOW y4eOHOW JeATebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUME M TOCTYNKH CBOMX TOBAPHUILEH C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'O MO3HAHHUSA:

MHPOBO33PEHYECKHE MPEICTABICHUS O BELIECTBE M XUMHUYECKOW pEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIUE
OCHOBY JIJIi IOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, TPEICTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJTHOM CPEIOW, O POJIM XMMHUH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MH()OPMAIMOHHON W YUTATEIHCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYMHBIMA TEXHHUUYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHWI0 M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHHMIO, MPOEKTHOM H  HCCIIEI0BATEIHCKOM
JESTEIbHOCTHA, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM

4) popMupoOBaHUSA KYJIbTYPbI 310POBb:



OCO3HAHME UEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3/I0pOBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »U3HHU, OCO3HAHUE TMOCIEICTBUNA U
HENPUATHE BPEIHBIX NMPUBBIYEK (YHOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COONIOJIEHUST TMpaBui 0€30MacHOCTH TIpU  OOpalieHuu ¢
XUMUYECKMMU BEIIECTBAMH B OBITY M peabHOU KU3HHU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYeHHIO npodeccuil U TpyJa pa3InyHOro poja,
yBaXEHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AESITEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHs] TPEAMETHBIX 3HAHUN IO XWMHUHU, OCO3HAHHBIN BBIOOD
WHANBHUIYAIBHON TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs ¢ yUETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHOW MpodheCCHOHATFHONM ACSITETFHOCTH B Pa3BUTH HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/IE;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOoe OTHOIIEHHWE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMSI, IOHUMAHUE IIEHHOCTH 370POBOTO U
O6e3omacHoro o0Opas3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nYeCKOMY M TICUXWYECKOMY 3/I0pOBbIO, OCO3HAaHHE IEHHOCTU COOJIOJICHUS
npaBuJ OE30MaCHOTO TOBEICHUS IPU paboTe C BELIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAOIIUX 3I0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4yaeMble NMPU HU3YYEHUH XUMHH, IS
pEIIeHHs 3a/1a4, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOJTHON CPEIOH, ISl TIOBBILIEHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYpbI, OCO3HAaHHSA IJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX pPELIeHHs] MOCPEACTBOM METOJIOB XHUMUH,
HKOJIOTUYECKOTO MBITINICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B MO3HABATEIIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pE3yJibTaTOB BBIACISAIOT 3HAYUMBIE JUIS
(GopMHUpOBaHUS MHPOBO33PEHHUs OOILIEHAYyYHble MOHATHUS (3aKOH, Teopus,
NPUHLMI, TUIIOTE3a, (PAaKT, cucTema, Mpolece, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTUHE MHUPA, U YHUBEpCaJbHbIE yUeOHbIE AEUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATUBHbBIC, PETYJATUBHbBIE), KOTOpbIe OOeCreynuBaoT (popmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IIJIAHUPOBAaHUIO M OCYILECTBICHHUIO Y4YEOHOM
NESTENBHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE TeiiCTBHS

ba3oBble Jiornyeckue JeicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAaHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEepHbIE



MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTUMU TMOHSTUSMH), UCIOJIb30BATh
HOHSTHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKAUU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIAYKTHUBHbBIC, AEAYKTUBHbIC, 10 aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKITIOUCHUS;

YMEHHE MPHUMEHATh B MPOLIECCE TMO3HAHMUS TOHATUA (NPEIMETHbIE U
MeTarnpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETIH, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbBIE TIPE/ICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3J€MEHTa), XUMuYeckas ¢opMylia U ypaBHEHHUE
XUMHUYECKON peakIuu — MpU PEHIeHUH y4eOHO-TT03HABATEIIbHBIX 33J1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIU,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBbIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIIECCAX U SIBICHUSX.

ba3oBble ucciaeaoBareabCKHe AeliCTBUS:

YMEHHE HCMOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHMS, a TakKKe B KadyeCTBE OCHOBBI JUIsi (OPMUPOBAHUSI THUIOTE3bI IIO
IIPOBEPKE MPABUIILHOCTHU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEeHNE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3allUd U TPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABIISIT OTUET
0 MpOJIeNIAaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BbIOMpaTh, aHAJU3UPOBATh W UHTEPIPETUPOBATH HH(OOPMALIUIO
pPa3TUYHBIX BUJOB U (HOPM MPEJCTaBICHUS, OJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs ~ JUTEpAaTypa XHUMHYECKOTO COJEpKaHWs, CIPaBOYHbIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHUIO;

yMEHUE MPUMEHATH Pa3IMYHBIE METOJIBI M 3ampOoChl MPU TMOUCKE U OTOOpE
nH(OpPMAITMU W COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX MJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO TUIA, MPUOOPETEHHUE ONbITA B
00JaCTM  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOil aKTUBHOTO MCTIOJIB30BAHMS PA3IMUHBIX MTOUCKOBBIX CHUCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTUMATBHYIO (pOopMy TIpeAcTaBiIeHUsT HHGOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXXHBIMU CXEMaMU, JuarpaMMaMu,
apyrumu hopmamu rpaduKe U IX KOMOWHAIIHSMH,

YMEHHME UCIOJb30BaTh M aHAJIM3UpOBaTh B IMpolecce Yy4yeOHOU U
MCCJIEIOBATEILCKON JESTENBHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35MUCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXAOUIEH INPUPOIHOU
Cpebl.



KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe HeiCTBUA:

yMEHHUsI 3aJlaBaTh BOMPOCHl (B xoAe¢ Auajora W (WIM) IUCKYCCHUHU) IO
CYIIECTBY  OOCYXmaeMol  TeMbl, (QOPMYJIUPOBATH CBOM  TPEIIIOKCHHS
OTHOCHUTEJIHHO BBIMOJTHEHUS MIPEITIOKEHHON 3a/1a4u;

YMEHHUS  TPEACTABJISATH  TOJYyYEHHbIE  pPe3yJbTaThl  MO3HABATEIbHOM
JESTENBbHOCTY B YCTHBIX W THMCHBMEHHBIX TEKCTax; JellaTh IPE3EHTAIUI0
PE3yNbTATOB BBHITIOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
71a060paTOPHOI pabOTHI MO MCCIEAOBAHNIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHSI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM W WCCJIENOBAaTEIbCKONW  JEATENHHOCTH TPU  PEIICHUU
BO3ZHHKAIOIIUX TPOOJIEM Ha OCHOBE ydéra OOIMMX HMHTEPECOB W COTJIACOBAHUSA
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUH, OINpEACIICHNEe KPUTEPUEB TI0 OIEHKE KadyecTBa
BBHITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBeEpCAJbHbIE y4eOHbIe TeHCTBUS:

YMEHHE CaMOCTOSITENILHO OIpENessaTh IENU JeATEIbHOCTH, TUIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSATEeNILHOCTh, BBIOUpaTh Hanbosee F(hPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 3a/7a4, CaMOCTOSITEIbHO COCTABJISITH WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUWM TIPH BBINOJHEHUM 3aJaHAA C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLUsX,
OILICHHWBAaTh COOTBETCTBHE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHOW 1IN, YMEHHE
MCTIONIb30BaTh ¥ aHATM3UPOBATh KOHTEKCTHI, ITpeIaraéMble B YCIOBUU 3aJaHUI.

HPEAMETHBIE PE3YJbBTATBI

B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHMIO 00S3aTEIBLHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMMol, BBIJIEISIOT:
OCBOCHHBIE OOYYAIONIMMUCS HAy4dHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI JCHCTBUH,
cneruuyeckre IS MPEeIMETHON o0nactu «XUMHS», BUABI JEATCILHOCTH II0
MOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyaIUsX.

K koniry oOyuenus B 8 kiiacce npeiMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX ITOHATHH: aTOM, MOJIEKyJa,
XUMHUYECKUH  BJIEMEHT, [MPOCTOE BEMIECTBO, CJO0XHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJIHASA), BaJEHTHOCTh, OTHOCUTEJIbHAs aTOMHas |
MOJIEKYJISIPHAs Macca, KOJIWYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMUYECKOTO dJIEMEHTa B COCAMHEHHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCTIOTA,
OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIEHHUS, XHUMUYECKas
peaknusi, KiacCU(pUKAIMS PEAKIIUN: PEaKIud COSTUHEHUS, PEAKIINN Pa3I0KECHUS,
peakiuu 3aMeIleHUs, PeaKkIuu OOMEHAa, 3K30- M SHIOTEPMHUYECKHE PEaKIuH,



TEIUIOBOM S>(PQEKT peakiuu, AIpO aToMa, SJICKTPOHHBIA CIONW aTOMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, MOJSpHAs M HENoJsApHas
KOBAQJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, pacTBOpP, MAaccoBasi JOJIs
BelecTBa (IIPOIEHTHAs KOHIIEHTPAIlUsI) B PACTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU OMKMCAHUH BEIIECTB M X MPEBPAIICHU;

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHHUUN XUMUYECKUX PEAKIINM;

ONPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb OKUCIEHHUS 3JEMEHTOB B OWHAPHBIX COEIMHEHUSX, NPUHAIIECHKHOCTD
BEILECTB K OINpPEACIEHHOMY KJIacCy COeAMHEHUH mo (hopmysaM, BUJ XUMUYECKOM
CBSI3M (KOBAJICHTHAs] U MOHHAsA) B HEOPTaHUYECKUX COETMHEHUSIX;

packpbiBath  cmblcin  llepmomnueckoro 3axkona JI. M. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAaHUE  NEPUOAMYECKOM  3aBUCHMOCTH  CBOICTB
XUMUYECKUX BJIEMEHTOB OT MX MoJiokeHus B Ilepuoauyeckoid cucreme, 3aKOHOB
COXpPAaHEHMSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSIPHOTO
y4eHUs1, 3aKOHa ABOTAIpoO;

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmdeckoit
CUCTEMbl XMMUYECKHX AJIEMEHTOB: pa3juyaTh MOHITHUSl «rJaBHas noAarpymnma (A-
rpynna)» u «mnobounas noarpymnna (b-rpynma)», manbie u OosiblIuMEe HEPHUOIBL,
COOTHOCUTH 00O3HAuUEHHUs, KOTOphle HMeroTca B Tabnuie «llepuonnueckas
cucrema xumuueckux anemeHtoB JI. WM. MenpeneeBay ¢ 4YHMCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l
a1apa, o011ee YMCIIo JIEKTPOHOB U PACIIPEICTICHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JEMEHTHI, HEOpPTaHWYEeCKUE BEIIEeCTBa,
XUMHUYECKUE PEAKLMHU (110 YUCIIy U COCTaBY YYACTBYIOIIMX B PEAKI[MU BELIECTB, MO
TerioBoMy (D PeKTy);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPKJasi OMNHCAaHWE MPUMEPAMHU MOJEKYJSPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUM;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XMMHYECKUX IPEBpPALICHUI B pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEILIECTB,
MAacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1o (popmylie COeIUHEHHs, MaCCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, NPOBOIAUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKON
peakuuu;

MPUMEHSATH OCHOBHBIE ONEPALMH MBICITUTENBHOU JE€ATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTeMAaTU3AINI0, KIACCU(PUKAINIO, BHISIBIICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — I W3Y4YEHHS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYUYHbIE METOJbl TIO3HAHUSI — HAOJIOACHHUE,
U3MEPEHUE, MOJECIUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN );

CJIEIOBATh MIPABWIJIAM TOJIH30BAHUS XUMHYECKOU MOCYI0M U 1a00paTOpHBIM
00OpyIOBaHUEM, a TAK)Ke MpaBUiIaM OOpallleHusl C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSIMA TIO BBINOJHEHUIO JITA0OPATOPHBIX XUMUYECKUX OIBITOB IO



MOJYYCHUIO W COOMpaHUIO Tra3000pa3HbIX BEMIECTB (BOAOPOJA W KHUCIOpPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACITEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh M TMPOBOJUTh XHMHUYECKHE OKCIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB WIEJOYEH M KHUCIOT C IOMOIIBIO HWHIUKATOPOB
(;makmyc, perondTanenH, METHIOPAHK U JPYTHE).

K xoHumy oOydeHus B9 Kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTH Y 00YUJaIOIINXCSI YMEHHI:

pPacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIIOHATHH: XUMWUYECKUMI
JJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKas peaklus, XUMUYECKas CBS3b, TEIJIOBOM 3(PPexT peakuuu, MoIb,
MOJIIPHBII 00BEM, PacTBOpP, ANEKTPOJIUTHI, HEIJEKTPOJIUTHI, SJIEKTPOIUTHYECKAS
JAMCCOLMAIINS, PEaKIIU HOHHOTO 0OMEHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMbIE peaKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKUHuHu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHME U  BOCCTAaHOBIICHMUE,
ajtoTponusi, aM(OTEpPHOCTh, XUMHUYECKas CBsI3b (KOBAJIEHTHAs, HWOHHA,
METaJUIMYeCcKasi), KPUCTANIMYECKasi pemeTKa, KOpPpO3Us METaIOB, CIUIABHI,
CKOPOCTh XHMHMYECKOM pEaKUWH, NpenesibHO aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

WJUTKOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHATUUA H
MIPUMEHSTD 3TU NOHATHS MPU ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHHS (DOPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIUM;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCJICHUS] XMUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTAaBA, IIPUHAJIEKHOCTD BEILECTB K ONPEICIEHHOMY
KJIACCy COEAMHEHUH 1o (opMysaM, BHJ XUMHYECKOHW CBs3U (KOBaJCHTHa,
WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX COEAUHEHUSX, 3apsA] HOHa IO
XUMUYECKON (hopmyJsie, XapakTep Cpelbl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKHX
COCMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

packpbiBaThb cMmbIchH Ilepuomumueckoro 3akona JI. UW. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHUE: ONMUCHIBATh M XapaKTEPHU30BaTh TAOIUUHYIO
¢dopmy Ileproanueckoil cuCTEMbl XMMUYECKUX DJIEMEHTOB: pa3ivyaTh MOHSITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJbIIME  TEPUOJbl, COOTHOCUTH O0O3HAUYEHHs, KOTOpPbIE HMEIOTCS B
NEePUOJIMYECKON TaOIUIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsj sjipa, OO0Illee YHUCIO JJIEKTPOHOB H
pacnpeziesieHue X 0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOLIUE 3aKOHOMEPHOCTH
B U3MECHEHUHU CBOMCTB DJIEMEHTOB U UX COCAVHEHUH B IPEEIax MaJbIX [IEPUOIOB
Y IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHMUYECKHUE 3JIEMEHTbI, HEOpPraHWYEeCKUE BEIIEeCTBa,
XUMHUYECKUE PEAKIIUHU (110 YUCIIy ¥ COCTaBY yYaCTBYIOIIMX B PEAKLUU BEIIECTB, 110
TerioBoMy 3(G(deKTy, MO0 HU3MEHEHHIO CTENeHEW OKUCICHHS XUMHYECKHX
AJIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBATH) OOMIME U CcHeupUUEecKue XUMUYECKHUE
CBOMCTBAa IPOCTBIX M CJIOKHBIX BELIECTB, MOATBEPKJAsl OMHCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX Y HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN;

COCTaBJSITb  YPAaBHEHUS  DJEKTPOJUTUYECKOW  JUCCOLMALUMU  KHUCIOT,
IeJI0YEH U COJIeH, MOTHBIC U COKPAIIEHHBIC YPaBHEHUS peaKkliuii HOHHOTO OOMEHa,
YpPaBHEHHSI pEaKIUi, MOJATBEPKIAIOIMINX CYIIECTBOBAHHE TI'E€HETUYECKOW CBS3H
MEJK]1y BEIIECTBAMHU PA3JIMYHbBIX KIIACCOB;

pPacKpblBaTh  CYIIHOCTh  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUil
MOCPEACTBOM COCTABIICHUS JIIEKTPOHHOTO OajaHca ATUX PEaKIIUiA;

MIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUIN B PA3JTUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (hopmylie COCTMHEHHs, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOU
peakuuu;

coOJII0/IaTh MpaBuJjIa MOJb30BAHUS XUMUYECKON MOCYI0N M J1a00paTOPHBIM
o0opyI0BaHUEM, a TaKKe MpaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMA TIO BBITMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIUU, MOATBEPKIAIONINE KAUYECTBEHHBIM COCTaB Pa3IMUYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM IYTEM XJOPHUI-, OPOMHJ-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbdaT-, THIPOKCHUA-UOHBI, KATHOHBl AMMOHHUS WU HOHBI
U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

MIPUMEHSITh OCHOBHBIE OTEPAaIlMy MBICTUTEILHON JEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHCTEMATU3aIMI0, BBISBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIE  METOJbl  TO3HAHWUS — HAOJIOJIeHHWe, HU3MEpEeHue,
MOJEIUPOBAHUE, SKCIEPUMEHT (PeanbHbII U MBICICHHBIN).



