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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCIHUTAHUA U C YYETOM KOHIEIINH MPENoaBaHus y4eOHOTo mpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1o xuMuu Aa€T MPEICTABICHUE O IEJAX, OOIIEeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazmenaM W TeMaM MPOTpaMMbl TIO0 XHMHH, OTPEIASIACT KOJWYSCTBEHHBIC H
KauyeCTBCHHBIE XapaKTEPUCTUKN coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XHMHH C yY4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO TIporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAesseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMsI, a TaKXke TPeOOBaHMIA K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATELHOCTH O0O0YyYalolmerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHHU CIY>KUT OCHOBOM uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peajM3aldd  BO3MOXHOCTEM JUisi  CaMOpa3BUTHS U
dbopMupOBaHUS KYIbTYPhI JUYHOCTH, €€ 00111el U QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIIOCOOHOCTEU
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHONl  JedaTenbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1/1a HA €IUHCTBO MPUPOJIBI U YETOBEKA, SIBISETCSI OTBETCTBEHHBIM
3TanoM
B (hOPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYaOIINXCS;



CrocoOCTBYEeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--
HAyYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIE HaNpaBlieHUS B OOYYEHHM XHMHUU OOECIIEUMBAIOTCS CIEUU(UKON
colepKaHusi  y4eOHOro  IpeameTa, KOTOpPbIM  ABISIETCS  MEJAaroru4yecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIETr0 00pa3oBaHMs OPUECHTHPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUUM UM HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATUH
OpPraHUYECKON XUMUM.

CrtpykTypa colepkaHusl MporpaMMbl M0 XMMHUHU c(OpMUpOBaHA HA OCHOBE
CUCTEMHOro mojaxojaa k e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
INOHATUI O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOIo ypOBHS:

— ATOMHO-MOJICKYJIAPHOI'O YUYCHHS KaK OCHOBBI BCCI'O CCTCCTBO3HAHUA,

— Ilepnonnueckoro 3akona /[I. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA
XUMHU;

— Y4YCHHUA O CTPOCHHH aTOMa U XUMHUYECKOMN CBA3H,

— TPEACTaBICHUU 00 DICKTPOJIMTHYECKOM JTUCCOLMAIMU BEIECTB B
pacTBopax.

Teopetnueckne 3HaHMS pPACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIIONHIS (YHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarolmuid MUpy,
«buosorns. 5-7 ximaccel» n «dusmka. 7 xmacce.

[Ipy wu3ydeHHM XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMHYECKOM HAayKd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU



JESITENPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAaHUN — BaXHEUIHUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAayYHBIM METOJaM I[I03HAHUS TIPU M3YYCHUHU BEIIECTB U
XUMHUYECKUX PEaKIui, B (GOPMUPOBAHUM M PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHUH B Y4YCOHO-TIO3HABATEIBHON H  Y4eOHO-HCCIIEAOBATEIBLCKOM
JIEATEIbHOCTH, OCBOEHUU TpaBWJI OE€30MAaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
IMOBCEIHEBHOM KU3HU.

[Ipu n3yyeHnn XUMHUU Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs BaXKHOE
3HaYCHHE NPUOOPENN TaKue IEH, KaK:

— (popMUpOBaHNE MHTEUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HaIpaBJICHHOCTh ~ OOy4YeHUsT HA  CHCTEMAaTHYEeCKOe  MpHOOLIEHUE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABATEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecnieueHue yCIIOBUIA, CHOCOOCTBYIOLINX PUOOPETEHUIO
OoOyJarolmMuMHUCsA  OMbITa  pa3HOOOpa3HON  JEATENIbHOCTH, TMO3HAaHUS U
CaMOTIO3HAHUS, KJIIOYCBBIX HABBIKOB (KJTIOYEBBIX KOMIICTCHIIMM), HWMEIOIINX
YHUBEPCAITBHOE 3HAYCHHE [IJIS1 Pa3IMYHBIX BHJIOB JEATEILHOCTH,

— dopmupoBanue 00mIeH (GYHKIUOHATBHOW HM  E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHATh U OLICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHOW >KM3HU U
TPYAOBOM JIEITEILHOCTH;

— ¢popMHpoBaHMEe Yy  OOYyYarolUXCS TyMaHUCTHYECKUX  OTHOLIEHUH,
NOHMMAHUSA LEHHOCTH XUMHYECKHX 3HaHMW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIIO 4YacoOB, OTBEAEHHBIX MJIs W3yYEHUS XUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

HepBOHa‘laJIbeIe XHMHUYCCKHUEC ITIOHATHSA

[Ipenmer xumun. Ponb XuMHuM B KW3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. IloHsATHE O MeTOomax MO3HAHMA B XMMHHU. YUHMCTHIE BEIIECTBA M CMECH.
CrniocoOnI pa3jeneHust cMecei.

ATOMBI M MOJICKYJIbI. Xumudeckue dJIeMEHThl. CHMBOJIBI XMMHYECKHUX
QJICMCHTOB. HpOCTBIe N CJIOXXHBIC BECIICCTBA. ATOMHO'MOHGKYHHPHOG YUCHHC.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XWMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COCIMHEHUU.

KonungectBo BemecTBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BeniecTBa. Pacu€rsl mo dopmynam
XUMHYECKUX COCTUHEHUN.

dusnyeckre U XUMHUIECKUE SBICHHsI. XUMUYECKast PEeaKIus U e€ TpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

XumuuecKkuii IKCHEPUMEHNL.

3HaKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBmiiaMu pabOTHI B 1aboparopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JibJa, pPACTUPAHHE caxapa B CTYIIKE,
KATICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHUCIOTOM) sSIBICHHUM, HAaOII0IeHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJOPHIOM Oapwsi, pPa3ioKeHHE THIPOKCHIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopom cosid meau (I1),
U3yYeHHE CMOCOOOB pa3/eNIeHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHWE, JUCTUIUIALNA, XpoMaTtorpadus, TPOBEICHIE OYNUCTKH TTOBApEHHON
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHUE MOJEJeH MOJIeKys
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 371€MEHT U IIpOCTOE
BelecTBo. Haxoknenue kucimopoia B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBINUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIs KUcaopoaa.

TemmoBoii 3¢(eKkT XUMHUYECKON peakInu, TCPMOXUMHUUYECKUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3IyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpocTtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosydeHusi. Kuciaoter u comnu.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

@dusnyueckne CBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL.
HacpllieHHbIE M HEHACBIIIECHHBIE PAacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuii. Okcuanl. Knaccudukarus
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcnoBanusa. Krnaccudukaruss OCHOBaHUN: IMIENTOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [ToyyeHne oCHOBaHUM.

Kucnotel. Knaccudpukauust kucinor. Homenknarypa kucinor. @uznyeckue u
XUMHYECKHE CBOWCTBAa KuCnoT. Psan axktuBHoct MmertayuioB H. H. bekerosa.
[TomydyeHne KUCIOT.

Comu. Homenknarypa coseil. @U3H4ecKre U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eHeTHYecKas CBA3b MEXKIY KjacCaMH HEOPTaHMUECKUX COCAMHCHHH.
Xumuueckuii IKCHEPUMEHML.

KaueCTBEHHOE OMPEACIICHUE COICPKaHMs KUCIOPO/Ia B BO3IyX€E, MOJIydeHHUE,
coOupaHue, pacmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U



OMMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TMPUTOTOBIIEHUE PACTBOPOB C OMNpeNeIEHHOU
MacCoOBOM J0Jiell pacCTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBUE BOJABI C METAIJIaMU
(HaTpyeM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPHAJIOB),
WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
u3ydyeHue B3auMmojeicTBua okcuga menu (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCIIOT C MeETaJUlaMH, DPEaKIUid HEHUTpalu3amuu, MOJIyYeHHE HEPACTBOPUMBIX
OCHOBAaHHM, BBITECHCHHE OJTHOTO METajula JAPYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTATIBHBIX 3a7ad 10 Teme «BaxkHeimmue Kiacchl HEOPTaHWYECKHUX
COCAMHECHUI.

IMepuognueckuin 3akoH U Ilepumoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TONBITKU KiIacCU(pUKAIMU XUMUYECKUX 3JeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. lleproanyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J. W.MengeneeBa. KopoTrkonepuonnass W JUIMHHONEpUOAHAs  (HOPMBI
[Tepronnueckoii cucrembl xumuyeckux 3neMeHToB . Y. Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aroMHbIX sjep. M30Tombl. DJIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX 000JI0OUEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
[lepnogmueckorn cucremsl . WM. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme . 1. Menneneena.

3aKOHOMCpHOCTI/I HN3MCHCHUA paanyCca aToOMOB XHMHUYCCKHUX OJJICMCHTOB,
METAJIMYECKUX U HEMETAJUIMUECKUX CBOMCTB 10 rpyniam M rnepuoaam.

3nauenue llepumonnueckoro 3akoHa u llepuoanydeckoit  CHUCTEMBI
XAMUYECKUX DJIEMEHTOB ISl pa3BUTUs Hayku W npaktuku. . U. MenneneeB —
YUYEHBIN U TPAKIAHUH.

Xumudeckass cBs3b. KoBaneHTHas (mojsipHas ¢ HEMOJISIPHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.



Crenenn OKHUCJICHUA. OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peaKnuum.
HpOHCCCBI OKHCJICHMS M BOCCTaHOBJICHUS. OKMCIMTEIM 1 BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuUMeHm

U3y4eHue oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJAPOKCUJA I[IMHKA C pPAacTBOpaMU KHUCJIOT M IIEJOYEH, MPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiiy pas3ioKeHUs, COSTUHEHU).

Meosicnpeomemmnule cea3u

Peanu3anus MeXnpeIMETHBIX CBS3€M NMpH M3YYEHHMM XHMHH B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayUYHBIX
IIOHATHM, TAK U MOHATHUM, SBIAIOIIUXCS CUCTEMHBIMH I OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: Marepusi, aToOM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIIbI, PAAUOAKTUBHOCTb, MOJICKYJa, JICKTPUYECKUM 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIEeCTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
HM3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocpepa, MUHEpasbl, TOPHBIE TOPOJBI,
MI0JIE3HbIE UCKOIIaeMbl€, TOIIIUBO, BOJHBIE PECYPCHI.

9 KUIIACC
BemrecTBo M XMUMHMYeCKasi peakuus

[lepnogmueckuit 3akoH. llepuonnueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
. U. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMICTB
XAMHUYECKUX DJJEMEHTOB IIEPBBIX TPEX IMEPUOJIOB, KM, KaJIbLUUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHYECKOW CBA3U. THUIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XMMHUYECKOM CBSI3H.



Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HECOPraHUYECKUX BELIECTB.

Knaccupukanus XMMUYECKHMX peakUMid IO pa3IuyHbIM IpU3HaKaM (II0
YHCIIy U COCTaBY YYaCTBYIOUIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUSL.

[TonsTe o ckopocTu XuUMHUYeCKOil peakuuu. [loHsaTtne 006 0OpaTHUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOr€HHBIX M I'E€TEPOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHe 0 XUMUYECKOM paBHOBecHU. PaKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIE ~ PEaKUUH, JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHMI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH C  HMCIOJIB30BaHUEM  MeETOJa
3JIEKTPOHHOTO OaaHca.

Teopus AIIEKTPOJIUTHUECKON JICCOLIUAITIH. DNEKTPOIUTEI U
HEANIeKTpoNMuThl. KaTnoHbl, aHWOHBL. MexaHW3M AHCCOIMAIMN BEIIECTB C
pa3IMYHBIMH BHJAaMU XUMHYeCKOH cBs3u. CreneHs auccornmanuu. CHUIBHBIE U
c1a0bIe 3JIEKTPOIUTHI.

Peaknuu #oOHHOTO OOMeHa. YclnoBUS MNPOTEKAHHUS pPEaKUuid HOHHOIO
oOMeHa, MOJIHbIE U COKpPAIEHHbIE HOHHBIE YpaBHEHMs peakuuil. CBOMCTBA KUCIIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 AIEKTPOIUTHUYECKOM
nucconuainuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E COoei.

Xumuueckui IKCcnepumeHnm:

03HAKOMJICHHE C MOJEISIMHU KPHUCTAJUTMYCCKUX PEHIETOK HEOPTaHHMYECKUX
BCIIECTB — META/UIOB M HEMeTa/uloB (Tpadura W aaMasa), CIOKHBIX BEIISCTB
(Xmopuna HaTpUs), WCCICOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKOW pEaKINH
OT BO3JICUCTBHS pa3IMYHBIX (HAKTOPOB, HCCICIOBAHUE JIJICKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, MpoOIlecca JUCCONMAIIMM KHCIOT, IMIeJIoYeld W coJied
(BO3MOXXHO  WCIMOJB30BAaHWE BHJEO MaTEPHANIOB), IIPOBEJCHHWE  OIIBITOB,
WUTIOCTPUPYIONIUX ~ TNPHW3HAKH  TPOTEKAHHWS  PEakIWid HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKInid
(ropeHue, peakmuu PasoKeHUs, COSAUHCHHMS), pAaclO3HABAaHUE HEOPTraHHMYECKUX
BEIIECTB C IIOMOINBIO KAYEeCTBEHHBIX peaKuid Ha HOHBI, pelIeHHe
AKCTICPUMEHTAIBHBIX 3a]1a4.



HemeTauibl 41 UX coeAMHEHUS

OO6mast xapakrtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (puanyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KMCIOTa, XMMUYECKUE CBOMCTBA, MOJy4YE€HHE, NpUMEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxxHelmme XJIopuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

Obmas xapakrepuctuka 371eMeHTOB VIA-rpymnmel. OcoO0eHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeleHU okuciaeHus. CTpoeHue u (PU3NYeCKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEPbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE, (PU3HUECKHE U
XUMUYecKrue cBOMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE pPEaKIHH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KUcaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKIUs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHUE OKpPYXKAaloIIeH Cpellbl COEIMHEHUSIMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OO6mras xapakTepuctuka 3ieMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHHS. A30T, paclpOCTpaHCHHE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKUe CBoicTBa. KpyroBopor a3ora B nmpupoe. AMMHAK, €T0
bu3MYecKue 1 XUMUYICCKHAE CBOMCTBA, MOJydeHne u mpuMeHeHune. Com aMMOHWS,
X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE W XHUMHYCCKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U CrenuduiecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpAIbHBIX
ynoopeHuil. XuMrU4ecKoe 3arpsi3sHeHUE OKPYKAIOIIeH Cpeibl COeTUHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTpornHeie Moaudukammu (dochopa, GU3MUECKHE W XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas Kuciaora, Pu3ndecKue U XUMUICSCKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanne GocdaTtoB B KaueCcTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctuka 31aeMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKUCICHMs.  YTJIEpoHd,  ajuIOTPOITHBIE
MOAU(UKAIIMNKA, PACTIPOCTPAHEHHE B MpUponae, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Orius. Kpyrosopot yriepoaa B mpupoje. OKCuabl yriaeposa, ux
bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBME HA IKHUBbIE OpPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. JKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rno0anbHOTO TMOTEIUICHHUS KIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NYeCKue U XHUMHYECKHUE CBOMCTBA,



MOJIydieHNEe W mnpuMeHeHne. KauecTBeHHas peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIIHCKOM
XO3SICTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHUYECKHUX BENIECTBAX Kak o
COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHOJ, IJIMLEPHUH,
yKCyCHas KucioTa). [IpupoaHbie HICTOYHUKHU YTIIEBOJOPOIOB (Yrojb, MPUPOIHBIN
ra3, He(dTh), MNPOAYKTHI uX mnepepaboTku (O€H3MH), UX pPOJIb B OBITY U
OPOMBIIUICHHOCTH. [loHSTHE O OHOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX,
Oenkax, yrieBoJax — M MX POJM B JKU3HU 4elloBeKa. MarepuanbHOE eIUHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usmdyeckue M XUMHUYECKHE CBONCTBa, IIOJIyYe€HHE U
npuMenenue. CoenuHeHuss KpeMHHs B mpupoje. OOuue mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJH30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHelIile CTpOUTENbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumeHnm:

U3y4eHne o0pa3l0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKIMI Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKUE CBOMCTBa
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHWE ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBiIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PEakInu Ha Ccylbdart-
WOH W HaOJI0JeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX coeaUHEHUH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEeHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOWCTB aMMHUaKa, M[POBEICHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX [IPOTEKaHHUsl, B3aMMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozeneun
KPUCTAUIMYECKUX peIIETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJcOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HABaHUE U U3YUYECHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEakluii Ha KapOoHAT |
CUJIMKAT-MOHbl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenme HeMEeTaIUTbl U UX COCIUHEHUS.



MeTaiibl 1 UX COEAMHEHUS

OO01as xapaKTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux 1nosioxkeHuss B llepuoanueckoil cucreMe XMMHUYECKUX dJIEeMEHTOB /.
N. MenneneeBa u ctpoeHusi atoMoB. CTpoeHHEe MeTaioB. MeTramindeckasi CBA3b
U METAUIMYECKas KPUCTAUIMYECKAs] PEImETKa. DIJIEKTPOXUMUYECKUN Pl
HaNpsDKEHUN MeTaioB. OU3nYecKue U XMMUYECKHe CBOMCTBA MeTaimioB. O61iue
cocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CocoObI 3alMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[I{enouHbIE METAIUIBL: TOJIOKEHHE B lleproaudeckoil cucteMe XUMHUYECKUX
anemeHToB JI. . MeHeneeBa, CTpOEHUE MX aTOMOB, HAaXOXIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HATpus W Kanus. lIpuMeHeHWe IIEeNnoYHbIX METANIOB M HX
COCINHEHNMH.

[[lenouyno3eMenbHbIE METAJUIbl MarHuid W KajJblMH: IIOJIOXKEHHE B
[Tepuomnueckoit cucreme xumuueckux simemeHToB [l. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B Npupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MArHus
U Kanblusa. Baxueime coequHEHHS KalbIUs (OKCHI, THIPOKCHI, COJIH).
JKEcTroCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nojoxxeHue B Ilepuogmyeckold  CUCTEME  XHMHYECKHUX
sanemenToB J[. W. MenaeneeBa, CTpOEHHE aTroMa, HAXOXKIACHHUE B NPUPOJE.
du3znvecKue U XUMUYECKUE CBOMCTBA alfOMUHUSI. AMGPOTEPHBIE CBOMCTBA OKCUIA
Y TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenue B [lepuognueckon cucTeMe XMMUYECKUX AJIEMEHTOB /l.
W. MenneneeBa, CTpoeHHME aToOMa, HAXOXIECHHE B Ipupone. Puznueckue u
XUMHUYECKHE CBOMCTBRA *kene3a. Okcuibl, TuapoKcuabl U conu xenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckui IKcnepumeHnm:

O3HAKOMJIEHHE C oOOpasllaMH METauIOB M CIUIaBOB, UX (PU3NYECKUMH
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(IT) u xeneza (III), meau (1), HaGarOAEHNE M OMTUCAHKE TIPOIECCOB OKPAIIMBAHUS
IJJAMEHH MWOHAaMU HATpHsi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS



" THAPOKCHAA NUHKA, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/a4 110 TCMC «Baxneimne
MCETaAJIJIBI 1 UX COCAMHCHUA.

XuMHA U OKPYKAKIIas cpeaa

BemecTBa u marepuansl B IOBCEIHEBHOM >KU3HM 4elOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XMMHUYECKUX 0XKOTaxX U OTPaBJICHUSX.

XHMMHUYECKOE 3arpsi3HEHUE OKpyXkaroleh cpeiabl (MpelenabHas JOIMyCTUMAast
KOHIIeHTpalus BemlecTs, nanee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumernm:

U3y4eHue o0pa3lioB MaTepHasioB (CTEKIJIO, CIUIaBbl METAJNIOB, OJUMEPHBIE
MaTepHabl).

Meostcnpeomemmnule ceazu

Peanmaum{ MCIKIIPCAMCTHBIX CBsI3EH IIpun HU3Y4YCHHUU XHMHHU B 9 kiacce
OCYHICCTBIICTCA YCPC3 HCIIOJIb30BAHHUC KaK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TakK H HOHHTHﬁ, ABJLAIOIMUXCA CUCTCMHBIMHA I OTACIABHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHITHS: Hay4YHBIN (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCHU(pUKAIUsi, IEePUOIUIHOCTh, HaAOIIOCHHE,
DKCTIICPUMEHT, MOJICTIMPOBAHUE, H3MEPEHUE, MOJIeb, SBJICHUE, ITAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTCPHAIBI.

dusznka: Marepus, aTroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU]I,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, D3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CriaBbl, (PU3NUYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHS, KOCMUUYECKOE
MIPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yIOOPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpalbl, TOPHbIE MOPOJBbI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCSI B XOJI¢ OOyYEHHS] XMMHUU B €UHCTBE Y4€OHOM U BOCIUTATEIIHHOU
NEATEIbHOCTH B~ COOTBETCTBUM  C  TPAJULUUOHHBIMH  POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIC PE3YJIbTAaThI OTpaAXKarT T'OTOBHOCTD 06yqa}01unxcsl
PYKOBOACTBOBATHCA CHUCTEMOM ITO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ u
pacmiupCHUC OIbITAa ACATCIBHOCTH HA eé OCHOBE€, B TOM YHCJIC B 4aCTHU.:

1) NAaTPUOTHYECKOI0O BOCIIMTAHUA

LIEHHOCTHOTO OTHOUIEHUS! K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY H
HAy4YHOMY HAcJI€[IMI0, TOHMMAaHUA 3HAUYEHHS XHMHYECKOW HayKH B JKHU3HU
COBPEMEHHOr0 OOWIECTBA, CIIOCOOHOCTH BIJIAJETh AOCTOBEPHON MH(popManuen o
NEPENOBbIX JOCTHXKEHHSIX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMSI:

MPEACTABIICHUS O COLMAIBHBIX HOPMaX M MPaBUIAX MEKINYHOCTHBIX OTHOIICHUHN
B KOJUUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOM U JAPYrMX BHUJAX JIEITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESTEIBHOCTH TPU BBIMOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 33J]a4, BBITOJHEHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3JaHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMOIOHUMAHHIO W
B3aMMOTIOMOIITM B TIPOIIECCE ATOM yU4eOHOU JesTeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEAKIUU,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKU U COCTABISAIOLINE
OCHOBY 11 TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTUA NPUPOABI, B3aUMOCBS35X YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HaIlpaBJCHHBIC HA IIOJYYCHHE HOBBIX 3HAHUW I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,



MO03HABATEJIbHOM, MHPOPMAIIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HaBBIKOB CaMOCTOSITENIBHOM paboThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPAaTypoOl, JOCTYNHBIMH TEXHUYECKUMU CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

HHTepec K OOYy4YeHHWIO U TIO3HAHMIO, JIFOOO3HATENIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W YPOBHSA OOY4YEHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHUE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBbIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIEACTBUI W HENPUSATHE
BpEIAHBIX NPHUBBIUEK (YyHOTpeOJEHUS  aNKOTojsl, HAPKOTUKOB, KYypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTUYECKOMY M3YyUYCHHUIO Mpodeccuil W Tpyla pas3IuyHOTO pPo/a,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIAOBOH JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANTBHON CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHYECKH 1I€JIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK NCTOYHUKY JKU3HH Ha
3emisie, OCHOBE €€ CyIIECTBOBAaHMS, IIOHMMaHWE IICHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH COOJIOIACHHS
IIPaBHJI O€30ITACHOTO MTOBEICHUS TPU PadOTE C BEIICCTBAMH, a TAKXKE B CUTYyAIIHsIX,
YIPOKAIOIIUX 3I0POBBIO U )KH3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUsSI, TOJydaeMble TPU H3YYCHUU XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell WX pelIeHUs MOCPEICTBOM METOJ0B XHWMUU,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IO3HABATEIIbHOM,
KOMMYHHKAaTUBHOU 151 COLUAIBHOM MPAKTUKE.



METAINIPEIJMETHBIE PE3YJbTATBI

B cocraBe MeTanmpeaIMETHBIX  pe3yJbTaTOB  BBUACIAIOT  3HAYUMBIE  JUIA
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHILIUII, TUTIOTE3a, PaKT, cucTeMa, MpoIiecc, HIKCIIEPUMEHT U JAPYTOe.), KOTOPbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAHUU M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IETIOCTHOMN
HAay4YHOM KapTHUHE MHPA, U YHUBEpCAJIbHbIE yYeOHbIE IEWCTBHS (ITI03HABATEIIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOECIeUuBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO y4yeOHOU
NESATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
Bba3oBble Joruyeckue aeiicTBUA:

YMEHHs HUCIOJIBb30BATh INPUEMBI JIOTUYECKOIO MBIIUICHUSA IPU OCBOCHUM 3HAHUMU:
PacKpbIBATh CMBICT XUMUYECKUX MOHATUN (BBIACNATHh UX XapaKTepHbIC MPU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C IPYTUMH MOHITUSIMH), UCIIONb30BATh NOHATUS AJIs
OOBSCHEHUS OTIEIbHBIX (DAKTOB W SIBICHHI, BHIOMpPATh OCHOBAaHUS U KPUTEPHUH
Uil KjJaccu(UKalMM — XMMHYECKMX  BEIIECTB M XMMHUYECKHX  PEaKLui,
yCTaHaBJIMBATh MPUUYMHHO-CIIECACTBEHHbBIE CBA3M MEXAY OOBEKTAMU H3yUEHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHbBIC, 110 aHAJIOTUH),
JI€TIaTh BBIBOJIBI M 3AKIIOYEHHS;

yMEHHUE TIPUMEHSTh B TMpoOlLEecce TO3HAHUS TMOHATHS (IpeAMETHbIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W ypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIICJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA.

YMCHHUC HCIIOJIb30BATh IIOCTABJICHHBIC BOIIPOCBI B Ka4YCCTBC MHCTPYMCHTA
IIO3HaHHA, a TaKXKC€ B KadCCTBC OCHOBBI JIA (bOpMI/IpOBaHI/ISI T'uIoTE3hI IIO0
IMPOBCPKE MMPAaBUJIbHOCTHU BbICKA3bIBACMbIX CY)KHCHHﬁ;

NpUOOPETCHUE ONbITa 110 TUIAHWUPOBAHWIO, OpPraHU3allMM W  TIPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 000OIIEHUS U



BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpaATh, AaHAIM3UPOBATH MW  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HBIX MCTOYHHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO H(OPMAIIHIO;

YMEHHE TPHMEHATHh pa3INYHbIE METOABl M 3alpochl TMPH IOUCKE U OTOOpe
uH(OpPMAITMU W COOTBETCTBYIONIUX JTAaHHBIX, HEOOXOIWUMBIX IJIsi BBITOJTHEHUS
y49eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO TUIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTOJBE30BaHUS  MHGOPMAINMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIUSAMY,

YMEHHME  MHCIOJNb30BaTh M  aHAJM3UpOBaThb B  Ipolecce ydyeOHOW H
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpPYXKAroIleW IPHPOIHOM
CpeIBl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOie Auanora u (MiaM) JUCKYCCHM) MO CYIIECTBY
oOcyxaaeMoi Tembl, (OPMYIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJTHCHHUS TIPEJIOKEHHOM 3a/1a4H;

YMEHUS TPEICTABIIATH MOJyUYCHHBIE Pe3yIbTaThl TIO3HABATEILHOMN JACATEIHLHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIINI0 PE3YIbTATOB BBITIOJHEHUS
XUMHUYECKOTO IKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JIAOOpaTOpHON PabOTHI MO
WCCJICTOBAaHUIO CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOMU
MO3HABATEIIbHOM WM MCCJIEAOBATENbCKOW  JIESITENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTJIacCOBAHUS
no3unuil (00cyXaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBIITOJTHEHHOMN paboThI " JpyTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:



YMEHUE CaMOCTOSATENLHO OMNPEeACNsITh Ied JCATENHHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 3314, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, YMEHHE
WCITOJIB30BATh M aHAIM3UPOBATH KOHTEKCTHI, TIPEAIaraeMbIe B YCIIOBUH 3aIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEpKaHUs,
YCTAHOBJIGHHOTO JIaHHOW (eaepaibHOM pabodel MporpamMmoi, BBIICIISIOT:
OCBOCHHBIE OOY4YalOIIUMHCS HAyYHBIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH,
cnenuuyeckre s MPEeIMETHOM 00JIacTH «XUMHS», BUJBI JIESITEIHBHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUSA, €ro HHTEpIpeTalu, peoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K kxoniy oOydeHus B 8 KJjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

e PpACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTUN: aTOM, MOJIEKYIIa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECHh
(omHOpOAHAs W HEOAHOPOJHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAas W
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas J0Js XUMUYECKOTO 3JIEMEHTA B COCMHEHUHU, MOJSIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBAHHUE, COJb, BJIEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakius, KiIacCu(UKaIUs peakiuil: peakiuu
COCJIMHEHHUS, PEAKIIUU PA3JIOKECHHS, PEAKIIMU 3aMEIIeHUs, PeaKiuu oOMeHa,
9K30- U DHIOTEPMUYECKHE PEAKIMH, TEIUIoBOM 3 EKT peakiuu, Sapo
aToMa, JJICKTPOHHBIM CJOW aroma, aToMHasi OpOWTallb, PagUyC aTroMma,
XUMHUYECKasi CBA3b, MOJISIPHAs W HEMNOJIAPHAsl KOBAJIEHTHAs CBA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MacCOBasl 10JIsI BEIIECTBA (MPOLEHTHAs
KOHLIEHTpAaIMsl) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITUH U
MPUMEHSITH ITU TOHSATHUS MPU OMUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBIEHUsI (POPMYJT BELIECTB
Y YPABHECHUM XUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHUCJICHHS  DJIEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCYy COEAMHEHUW IO
dbopmynam, BHUJ XUMHYECKOW CBs3u (KOBaJieHTHas W WOHHAsA) B
HEOPTaHUYECKUX COCAUHEHUSX;

o packpbBaThb cmbica [lepmogmueckoro 3akona J[. UW. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB



XUMHUYECKUX 3JIEMEHTOB OT HMX MosiokeHus B Ilepuommueckoit cucrteme,
3aKOHOB COXPAHEHMsI MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOTaJIpo;

e ONUCHIBATH M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuonnueckoit
CUCTEMBbI XUMUYECKUX AJIEMEHTOB: pa3JinyaTh MOHATHUS «TJIaBHAs MOATPYIIa
(A-rpynma)» u «mobounas mnoarpymmna (b-rpymnma)», Maneie U OoJbIIHE
NEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B TalJuIle
«Ilepuonnueckas cucrema xumudeckux dneMeHTtoB Jl. M. MenneneeBa» c
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKUX DJIEMEHTOB
(cocTtaB u 3apsn sipa, oOlee YUCIo 3JIEKTPOHOB U pacIpenielieHHe UX IO
AIIEKTPOHHBIM CIIOSIM);

o KIAcCUPUIUPOBATH XUMHUYECKHE DSJEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIUH
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas OINHCAHUE MPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX IpEBpalieHuil B
Pa3IUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XHMMHYECKOrOo »3JeMeHTa Mo ¢GopMmysie COeqUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUYETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKIuu;

e TPHUMEHSTH OCHOBHBIE OINEPAIIMHA MBICIUTEIBHON NEATEeIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHrne, CHUCTEMaTU3alul, KiacCu(pUKaIHIO,
BBISIBJICHUE NPUYMHHO-CIICJICTBEHHBIX CBSI3€M — MJI W3Y4YEHHs] CBOMCTB
BELIECTB U XMMHUECKUX PeaKkIil, eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMUS
— Ha0IIoIeHue, U3MEpPEHUe, MOJCIUPOBAHUE, SKCIIEPUMEHT (peajbHbId U
MBICJICHHBIN);

e CIEJOBaTh MPaBUJIAM MOJB30BAHUS XUMUUYECKON TIOCYZ0U U JIaOOpaTOPHBIM
o0OpyZ0BaHMEM, a TakKe TMpaBWiiaM oOOpalieHus C BeIleCTBAMU B
COOTBETCTBUM C HHCTPYKUMSMHM IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OMBITOB IO MOTYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHCIOpOAa), MPUTOTOBICHUIO PACTBOPOB C OMNpPENEIEHHOM
MAacCOBOM JI0JIEd PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOIAUTH
XUMHYECKHE DKCIEPUMEHTHI IO PAaclo3HaBAaHUIO PACTBOPOB IIENOYEH H
KHUCJIOT ¢ IOMOUIBI0 MHANKATOPOB (JIakMyc, (heHoN(TaIenH, METHIIOPaHX U

JpyTHe).

K xonuy oOydeHus B9 Kjacce mpeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e DpPACKpPLIBATb CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSATUM: XUMHWYECKUU
9JIEMCHT, aTOM, MOIJICKYJIa, HWOH, KAaTHOH, AaHWOH, IIPOCTOC BCUICCTBO,



CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKiysl, XUMUYECKas CBs3b, TEIUIOBOM 3 deKT
peaKkIuu, MOJIb, MOJISIPHBIA 00BbEM, pacTBOP, DJIEKTPOIUTHI, HEATEKTPOIUTHI,
AIEKTPOIUTHUUECKAS TUCCOIUAIINS, PEaKIIMi HOHHOTO 0OMEHa, KaTalu3aTop,
XUMUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMble peakluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTENb,  OKUCJIEHME W  BOCCTAHOBIICHHE,  AJUIOTPOIIHUS,
amM(pOTepHOCTh, XUMHUECKAs CBS3b (KOBaJIEHTHAsI, HOHHAs, METAILTUYECKast),
KpUCTAUINYECKAss pEemETKa, KOPPO3HWs METAIUIOB, CIUIABBI, CKOPOCTh
XUMHAYECKOM peakuuu, MpenenbHo nponyctuMas KoHueHrtpauusa [1/IK
BEILIECTBA;

WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IMOHATUH U
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHHI;
UCIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY IS COCTaBICHUS (DOPMYJI BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIHII;

OIPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHHSI XMMHYECKUX JIEMEHTOB B
COCIMHEHHAX  PAa3IM4YHOIO  COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K
oIpenenéHHOMY Kilaccy COeIMHEHUH no (GopMyiaM, BUJ XMMUUYECKOH CBSI3U
(KOoBaJICHTHAsl, MIOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COEIUHEHUSX,
3aps] MOHAa IO XUMHYECKOM (opMylie, XapakTep cpeAbl B BOAHBIX
pacTBOpax HEOPTraHWYECKUX COECAUHEHUM, THN KPUCTALIMYECKON pEelETKA
KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbici [lepuogmueckoro 3akona [I. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHKMMAaHHME: ONHUCHIBAaTh M  XapaKTepHU30BaTh
Tabnuunyto ¢opmy lleproguyeckoil cUCTEMBl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TOHATHS «rJaBHas mnoArpynna (A-rpynma)» U «1moOo4dHas
noarpynna (b-rpynmna)», Manbsle U OOJbIIME MEPUOJbI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B MEPUOINUYECKON TaOJMIIE, C YHCIOBBIMU
XapaKTepUCTHUKAaMU CTPOCHHS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB U
3apsa  Aapa, o0Illee YWCiIo DBJIEKTPOHOB M paclpenesieHHe UuX 1o
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEAVHEHW B IpEAeNax MaJbIX I[EpUOAOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(PHUIIMPOBATh XWMHUYECKHE DIIEMEHTHl, HEOPraHWYECKHE BEUIECTBA,
XUMUYECKHE peakuuud (M0 YMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU
BEILIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 HU3MEHEHHIO CTENeHEH OKUCIICHHS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CcHelU(pUYECKUEe XHUMHUYECKUE
CBOMCTBAa TMpPOCTBIX M CJIOXHBIX BEIIECTB, TMOJITBEPXKAAsl OMKHCAHUE
IpUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

COCTABJISITH ~ YPaBHEHHUS  DBJEKTPOJUTUYECKOM  JAMCCOLMALMUA  KHUCIOT,
HIEJIOYEN U COJIEH, TOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMHA HOHHOTO
oOMeHa, ypaBHEHMs peakUuuid, MOATBEPKIAAIOIIMX  CYLIECTBOBAHHE
TEHETUYECKOM CBS3H MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKphIBaTh  CYITHOCTh  OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIIMA
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUS] XUMHUYECKUX TMpEBpalleHUH B Pa3IudHbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO »dJeMeHTa Mo ¢GopMmysie COequHEHUs,
MacCOBYIO JIOJTIO BEIIIECTBAa B pacTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON pEaKIy;

COOJTI0IaTh TIpaBUJIa TOJIB30BAHUS XUMUYCCKON TOCYI0M M 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKe TMpaBWia OOpameHuss C BEIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIIMSIMA TI0O  BBITIOJIHCHHIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMmaka u yrieKucioro rasa);

MPOBOJIUTH PEAKIIMH, TTOATBEPKIAIOIINE KaYECTBEHHBIN COCTaB Pa3IuYHbIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM IYTEM XJIOpPUA-, OpoMuUA-, HOIU-,
kapOoHat-, ¢ocdar-, cuiaukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YyYEHHBIX METANIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIBHON JEATEIBHOCTU — aHAJU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AlINIO, BBISIBICHUE MPUYHMHHO-
CJICICTBEHHBIX CBSI3€H — I M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX
peakmuii, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS — HaOIIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne HanmenoBanue pas3znenos u Tem KosmuecTBo yacos

/1 IIPOTPaMMBI Bcero| Kourponbusie || [Ipaktuueckue

paboThI paboThI

1.1 | Xumus — BaxkHast 00J1aCTh 5 2
€CTECTBO3HAHUS U IPAKTHIECKON
JeSTEIIbHOCTH YEJIOBEKa

1.2 |BemecTBa 1 XMMUYECKUE PEAKIINH 15 1

Htoro no pazneny 20

2.1 |Bo3nyx. Kucnopon. Ilonsarue 00 6
OKCHJIaX

2.2 |Bonopon. Ilonsarue o kuciaorax u 8 1
COJISIX

2.3 |Bona. PactBopsl. [lonsarue 06 5 1 1
OCHOBAHMSIX

2.4 | OcHOBHBIE KJTacchl Heopranuyeckux | 11 1 1
COCMHEHUN

Htoro mo pazaeny 30

3.1 |[Iepuoguyeckuii 3aK0H U 7
Ilepnognyeckas cucrema
XUMHUYECKUX dyiemMeHToB /1. W.
MenpaeneeBa. CtpoeHue aroma

3.2 | Xumuueckas cBsi3b. OKUCIHTEIEHO- 8 1
BOCCTAHOBUTEIHHBIC PEAKIINH

Hroro no pazaeny 15

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1IO 68 4 5

I[TPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Ne HanmenoBanue pas3znennos u TeMm KosnuecTBo yacos

n/m HpOTrpaMMbI Bcero|| Kontponbusle || [Ipaktrueckne

paboTHI padboThI

1.1 [TIoBTOpeHME U yriyOJieHUe 3HAHUM 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kjiacca

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4
XUMHUYECKUX PEaKIIii

1.3 |9nexkTponuTHYEcKas JUCCOIUAIIS. 8 1 1
XUMHUECKHE PEaKIMU B pacTBOpax

Hroro no pazneny 17

2.1 ||O6mas xapakTepuCTHKa XUMUYECKUX | 4 1
anemeHToB VIIA-rpynmnsl. ['anoreHsr

2.2 ||O6mas xapakTepUCTHKa XUMUIECKUX | 6
anemeHToB VIA-rpynnel. Cepa u €€
COETUHEHMUS

2.3 ||O6mas xapakKTepUCTHKa XUMUYECKUX | 7 1
anemMeHToB VA-rpynnsl. A30T,
dbochop u ux coenuHEHUs

2.4 |O6mas xapakTepUCTHKa XUMUYECKUX | 8 1 2
anemeHToB [VA-rpynnel. Yraepon u
KPEMHUI U X COSAMHECHUS

Hroro o pazaeny 25

3.1 ||O6mue cBoiicTBa METAIIIOB 4

3.2 |BaxuHeume MeTaIbl U UX 16 1 2
COCTUHEHHSI

Hroro no pazaeny 20

4.1 ||BemecTBa 1 MaTepHalibl B )KU3HU 3
YesoBeKa

Htoro no pazaeny 3

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME




YueOHO-MeTOANUECKOE 0O0ecTIeueHne

Xumus, 8 knace/ I'abpuensa O.C., OcrpoymoB N.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

Xummus, 9 xknace/ [N'abpuensa O.C., Octpoymos WU.T'., CnankoB C.A., AKInoHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner
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