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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMuU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs COCTaBIICHA
HAa OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
porpaMmMbl OCHOBHOTO o011ero o0pasoBanus, npeactaBieHHbix B @PI'OC 00O, a
Takke Ha OCHOBe (eaepaibHON pabouell MporpaMMmbl BOCIHTAHUSA U C y4ETOM
KOHILIETIIMMA TpernojaBaHusl y4eOHOro mpeaMera «XuUMHUS» B 00pa30oBaTeIbHBIX
opranu3anuax Poccuiickon denepanuu.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA
«XHUMMUSA»

[Iporpamma 1o xumMuu Aa€T MpEACTaBICHUE O IEsIX, OOImel CcTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHs 00ydaIONIUXCs CPEACTBAMU YUEOHOTO TIPEeIMETa,
yCTaHaBIMBACT O00sA3aTeIbHOE MPEAMETHOE  COJACpXKaHWE, IpeayCMaTprUBacT
pacmpenesieHHe €ro Io KjaccaM H CTPYKTYpHPOBaHHE IO pas3feiaM W TeMaMm
OporpaMmMbl 1O  XUMHUHU, ONpENEIsSeT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XapaKTEPUCTHKN COJCPKAHMS, PEKOMEHIYEMYIO IIOCICI0BATeILHOCTh H3yUCHHUS
XUMHUHU C YIETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JJOTUKH YIECOHOTO
mpoliiecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaronIuxcs, OMpenesieT BO3MOMXHOCTH
npeaMeTa i peanm3aliid TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS OCHOBHOMU
o0Opa3zoBaTeILHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusl, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00yueHHsS XUMHUU Ha YPOBHE IEJIe U3yueHus MmpeaMera
U OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIBHOW JEATEILHOCTH OOYyYaroImerocs To
OCBOCHHIO YU4EOHOTO COICPIKAHMUSI.

3HaHWEe XWUMHH CIIY’)KHT OCHOBOM i (POPMUpOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeACTaBICHUN 0 MaTepUaIbHOM SAMHCTBE MUPA, BAXKHYIO POJIH
UTParoT GopMUpyEeMbIe XUMHUEH TIPEICTABICHHUS O B3aMMOIIPEBPAICHUSIX YHEPTUH H
00 DHBOJIIOIIMU BEHIECTB B MPUPOJE, O MYTAX PEHICHUs TIOOAIbHBIX MpobOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, JHEPrEeTUYECKOW, MUIIEBOM WU
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET pean3aiiii BO3MOKHOCTEH 11 CaMOPa3BUTHA U (POPMUPOBAHUS
KYJBTYPhI IMYHOCTH, €€ 001el 1 GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBINLUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX  CaMOCTOSITEJIBHOW  y4eOHOW  JesATeIbHOCTH,
OKCIIEPUMCHTAJIBHBIX M HCCIEAOBATCIIbCKUX yMEHUH, HEOOXOAUMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHeNu(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI
IIEJIOCTHOTO B3IJISAa HA €IWHCTBO MPHUPOJIBI U YETOBEKA, SIBISETCS OTBETCTBCHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYAIOIINXCS;

CIIOCOOCTBYET (hOpPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
CCTCCTBEHHOHAYYHBIM 3HAHUSAM, K TPHUPOJE, K YEIIOBEKY, BHOCHT CBOH BKJIaa B
HKOJIOTHYECKOE 00pa3zoBaHne 00yJarOITUXCS.

JlanHble HampaBiieHWs B OOYYEHHWHM XUMHUHU OOECIEYMBAIOTCS CHEIU(PUKON
colepKaHUsl ~ Y4eOHOro  TpeaMeTa,  KOTOPhIH  SBISICTCS  IEIarOTHYECKU



aJIalITHPOBAHHBIM OTPaXCHHEM 0a30BOW HAyKH XUMHH Ha OMpeneiaEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMBbl MEPBOHAYAIBHBIX TMOHSATHI XHWMHH, OCHOB
HEOPraHWYeCKOM XMMHM W  HEKOTOPBIX  OTACJIBHBIX 3HAYUMBIX  ITOHATHH
OpraHU4eCKON XUMHH.

CtpyKkTypa colepkaHus MHporpaMMbl MO XUMHUA CHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 mnoaxoja Kk e€ mn3ydeHuro. CoaepikaHWe CKIAIbIBACTCS U3 CUCTEMBI
MNOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUH O XUMHUYECKON
peakuuu. OO0e HTHM CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl IO MPUHLHILY
IIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKHUX IIPEICTABIICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHU O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

— IIPEJICTAaBICHUNA 00 3JEKTPOJIUTUYECKOM AUCCOLMALINY BEIIECTB B paCTBOPAXx.

Teopernueckne 3HaHUS  PACCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKH
IOJ[yYEHHBIX M OCMBICIEHHBIX (P)aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JPYTroMy, BBIOJHSS (YHKIUH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXXHOCTEW IPAKTUYECKOIO NPUMEHEHUS U IOJIYYEHUS H3Yy4aeMBbIX
BELIECTB.

OcBoeHue mporpaMMbl MO  XHUMHM  CIOCOOCTBYET  (DOPMHUPOBAHMIO
IIPEACTABICHNS] O XUMUYECKOW COCTABIIAIOIIEN HAYYHOW KapTHUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPHUPOABI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJaM
NO3HaHUA B Hayke. M3yueHne XuMuu MpOUCXOAUT C MPUBJICYEHUEM 3HAHUH U3 paHee
M3YUYEHHBIX Y4eOHbIX NpeaMeToB: « Okpyxatomuii Mupy, «buosorus. 5—7 kinacce» u
«®Dusuka. 7 Knacey.

[Ipn n3yyeHun XUuMuM NPOUCXOAUT (HOPMHUPOBAHKME 3HAHUIM OCHOB XUMHUYECKOU
HAayKd Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOW IEeATEIbHOCTU
YesoBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajada y4yeOHOro
IpeIMETa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHMM — Ba)KHEUIINX
(akToB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX MOJOKEHHM, JOCTYNMHBIX 0000IIEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B IPUOOIIEHUN K HAYYHBIM METO/1aM
MO3HAHUA TPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (OpPMHPOBAHUU U
Pa3BUTHU MO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUH B YYEOHO-TI03HABATEIBHOU U
y4eOHO-UCCIIEIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpaleHus ¢ BelIeCTBaMu B TOBCEAHEBHOM JKU3HU.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUSA»

[Ipy m3ydyeHHHM XMMHUU HAa YpOBHE OCHOBHOI'O OOILEro oO0pa30BaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENU TaAKUE LI, KaK:

— ¢opMupoBaHHWE HHTEIUICKTYadbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PpPEUICHHH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUAM KU3HU;



— HANpPaBJIEHHOCTb 00YYEeHHs Ha CHCTEMAaTHYECKOE MPUOOIICHNE 00yYaroIIUXCs
K CaMOCTOATEJIbHOW MO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrieueHue yCJIOBUN, CHOCOOCTBYIOIIMX MPUOOPETECHHIO O0YYaIOUIMMHUCS
OMbITa Pa3HOOOPA3HOM JEATETBHOCTH, TO3HAHUS W CaMOMNO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmed  (QYHKIIMOHAIBHOW U  €CTECTBEHHOHAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSICHATh U OLICHUBATh SIBJIICHUS OKPYKAIOIIETO
MUpa, UCHOJb3Ys 3HAHUS U ONBIT, OJIyYEHHBIE IPU U3YUEHUU XUMHH, IPUMEHATh HX
[P pelIeHUu Ipo0JieM B MOBCEIHEBHOM KU3HU U TPYAOBOM JCSATEIbHOCTH;

— ¢opMHpOBaHUE Yy 00YYAIOIIMUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH HSKOJIOTMYECKH IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJIOBOM JI€ATEIBHOCTH B LIESAX COXPAHEHUS CBOETO 3/I0POBbS
Y OKPY’KAIOLIEW IPUPOJIHOMN CPELBI;

—pa3BUTHE MOTHUBAIlMM K OOYUYEHMIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCIIUTaHHMIO Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX LIECHHOCTEHM, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY PO U HAIIPABJIEHHOCTH JAJIbHENIIETO 00YUYEeHHUS.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYEBHOM IIJIAHE
OO01Iee 9KCIIO YacoB, OTBEIEHHBIX IS U3YUYEHUSI XUMHH Ha YPOBHE OCHOBHOTO
obmrero oOpaszoBanusi, coctaBisier 70 wacoB: B 8 kmacce — 35 uacoB (1 dgac B
Heaenmo), B 9 kinacce — 35 gacoB (1 yac B HeAenmo).



COJEP KAHUE YYEBHOI'O IIPEIMETA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemecTtBa. DuU3HMUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJIspHAs Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemectBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUSA. XUMHUUYECKAsl PEAaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiIaMu padboOThl B J1a0OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE U KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
memu (1) mpu marpeBanuu, B3aumMoieiicTBre xene3a ¢ pactBopom cosu meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOJIGHWE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(ILIapoCTEepKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B TpupoAe, (PU3MUYECKHE U XUMUYECKHE
cBoiictBa (peakuuu TopeHus). Oxkcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIy4eHHUs] Kuclopoda B JabopaTOpuud W OPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TernoBot 3h(dEKT XUMUUYECKOW pPEaKIuu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOoIUIMBO: yroiab M MeETaH. 3arps3HEHUE
BO3/IyXa, yCWJICHHE TapHUKOBOTO A (PekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopox — »smeMeHT M mpoctoe BeniecTBO. HaxoxzaeHwe Boaopona B
npupone, (uMueckue ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Modnsipablit 006EM ra3oB. Pacuérel o XUMHUYECKUM YpaBHEHHSIM.



dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BElIECTBA B pacTBOpe. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOBEKa. KpyroBopoT BoAbI B MPUPOIE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCHJIOB:  coyeoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcHoBanus. Kimaccudpukanus ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHul. PU3MYECKHE U XUMUYECKHE CBOWCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciort. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydeHue KUCIoT.

Commu. Homenknatypa cosneil. @U3MYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[TomyyeHue couei.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIECIICHUE COJEPKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHUCJIOPOJa, HaOII0JIeHNe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUSI BO3HHUKHOBEHUS U
MpeKpailleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIO0B U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBrEe Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3llOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aUMOJAECHCTBUE BOABI C METAJIIAMHU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
uccieoBaHue OoOpa3lOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUEH,
u3ydeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMHU, pPEeakUWi HEUTpAIW3alyH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHMYEeCKUX
COCIMHEHUI.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEJIbHbBIE PEaKIIUU

[lepBble MOMBITKK KiIaCCH(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
IpyIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. MengeneeBa.  KopoTkomepuomnas u  JiIMHHOMEpUOAHAs  (OPMBI
[Tepuognueckon cucrembl xumuueckux anemMeHToB [[. . MenneneeBa. [lepuobl



u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBhIX 20 XUMHUYECKUX DBJIEMEHTOB
[Tepuomnueckon cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA 10 ero noyioxxeHuro B Ilepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaXXJaHVH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHAsE M HEMOJSIpHas) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH, HPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakluy pas3iokKeHHsl, COETUHEHU).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCHOJb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
IIOHATHUM, TAK U MOHATHUM, SBISAIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011Ke ecTeCTBEHHO--HAyUHbIE MOHATHS: HAY4YHbIN (pakT, TUNOTE3a, TEOPHUs,
3aKOH, AaHallu3, CHUHTE3, KilacCU(PUKAIMA, TEePUOJUYHOCTh, HAOJIIOJCHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aTroM, DOJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA H HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHUEM DJJIeMEHTOB B llepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOM CBS3H.



Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHUECKUX PEAKIH 110 pa3IUYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TerioBoMYy 3ddeKTy, Mo
U3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHaTrne o roMOreHHBIX U TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 2MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHW3M IHMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuUMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U cIa0bIe 3JEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBAaHMM UM cOJell B CBeTE€ MPEACTAaBICHUNA OO0 3JIEKTPOJIUTUYECKON
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [[oHSATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BELIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakiu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BELIECTB, IpoLEcca AMCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXHO ~ HCHOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPHU3HAKM  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiMu pasyIoKeHHs, COCIUHEHNUs), PACITIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, peLICHue
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmast xapaktepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECCTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa [pUMEpe  XJjopa
(B3aMMOJEUCTBHE C METAJIaM{, HEMETAUIaMH, IIeJI0YaMH). XJIOPOBOIOPO.
ConsiHast KuCIoTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMEe XJIOpPUIbI U UX
HaxO0JICHUE B IIPUPOJIE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeleHU okuciaeHus. CTpoeHue u (QU3NYecKue CBONCTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJTOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3MUYECKUE U
XUMU4Yeckue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnast kucinoTa, (¢uU3NYECKHE H XUMHUYECKHE CBoicTBa (oOmMe Kak
MpEACTaBUTENS Kjacca KHCIOT W chenu@uyeckue). XHUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyibdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHHA B TMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
du3nueckue U XUMHYECKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
¢uznyecKkue U XMMHUUYECKUE CBOMCTBA, MoJyueHue U npuMeHenue. Coin aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBl aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKUE).
Hcnonp30BaHWE HUTPATOB M COJIEM aMMOHHS B KAyeCTBE MHHEPAIBbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEeH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). Docdop,
ayoTpornselie Moaupukanmuu ¢Gocdopa, Gu3MUECKUEe M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUS.  YTJIepoid,  aJUIOTPOIIHbIE
MOAM(UKALIMM, PACHPOCTPAaHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, IMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[IepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
NPOAYKThI WX TmepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMeHenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpeacTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJIH30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepHUallbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COCAUHEHUSAMH (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKIny Ha CyJbdar-
MOH W HaOJIOJieHWEe TNpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PHU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE U M3YyYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Mpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MOJIEIIer
KPUCTAJUIMYECKUX PEmETOK anmasa, Trpadura, ¢yiuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-HOHbl M M3YYCHUE TMPU3HAKOB HMX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO0m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckon cucreme xumuuyeckux osiemeHtoB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl TosyueHust MetawioB. [loHsTHE O KOppO3uM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anementoB /. M. MeHnaeneeBa, CTpoeHHUE MX aTOMOB, HAXOXJEHUE B NPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMM W KaJbLUHM: TIOJIOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAEHUE B IIpupoe. PU3NUeCKUe U XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUIN: TIOJ1I0’)keHUE B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.



Keneso: nonoxenue B [lepuoguuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOoXxAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUEe CBOMCTBA xkene3a. OKcubl, THAPOKCcHU bl U coiu xkenesa (II) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIAaBOB, HMX (PU3HMUECKUMU
CBOMCTBaMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIUg U HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCa TOPEHUS JKee3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAaHHWE  BHUJICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(IT1) u xenesza (I11), meau (II), HabnroAeHUE U OMKMCAaHUE TTPOLIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpusl, Kalus W Kalblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxkHelmue
METAJUJIbl U KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momorib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKarolmled cpenbl (MpeAenbHas I0mycTHUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pemieHn 3K0JI0THYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmnuwle céasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMs, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

dusnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3apsjl, MPOBOHUKH,
MOJIYIPOBOJTHUKH,  JTUDJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemérka, CIuIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanve, Oumocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TMTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHHEpaIbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



INIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs XUMHUU B €IUHCTBE y4eOHOU H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JIn4HOCTHBIE  pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
[IEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLMAJIBHBIX HOPMax M TNPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBIMIOJHEHUH XUMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHUE W TOCTYNKM CBOMX TOBApHUIIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3)IIEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHSI HAYKH W COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIH0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOM H  HCCIIEIOBATEIHCKON
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyYEHHS B
JTaJIbHEHUIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U



HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHUKOB, KYPEHUs),
HEOOXOAMMOCTU COOJNIOJICHUs TpaBui OE€30MacHOCTH TMpU  OOpalleHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUYeHHUIO Ipodeccuil 1 Tpyaa pa3auyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TpPyAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XHUMHH, OCO3HAHHBIA BHIOOP
WHIUBUyJIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPo(heCCUOHATBFHON ASATENHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCS B MPO(deCCUOHATBHOU CpeJIe;

6)3K0/10r149eCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOIWIEH MPUPOIHON CPEAOM, AJIsSI TOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHLCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIJACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TIOHATUS (3aKOH, TEOopHs,
MPUHIINI, TUIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOPhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpbIE oOecneunBaloT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbIC
MpPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), HCIOJIb30BaTh
MOHATUS JIJIs1 OOBICHEHUS OTACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEPUH JJIsl KJAcCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIHM,
yCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHUBHBIC, ICAYKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

YMEHHE TMPUMEHSATh B TNPOLECCEe TMO3HAHMS MOHATUS (IIPEAMETHBIE H
METaNnpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCHOJb3yEMbIE B XUMUHU,
npeo0pa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHBIE TTPEICTABICHUS —



XUMHYECKU 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYecKas (QopMmyja M ypaBHEHHE
XUMHUYECKON peakiuy — MpU PEelIeHUH Y4eOHO-TTO3HABATENIbHbIX 3aja4, ¢ YYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISITH U XapaKT€PU30BaTh CYILECTBEHHbIE
NPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBIIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SBICHUIX.

Bba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXICHUM;

NpUOOpPETEeHNE ONbITa IO IIAHUPOBAHUIO, OpPraHU3aIlMd U MPOBEIACHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMyIHpPOBaTH 000OLIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHHE BbIOMpaTh, AHAIW3UPOBATH W HMHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABIICHUS, MOIYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XHUMHYECKOTO COJEP)KaHUSA, CIPABOYHBIC
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHMBATh MNPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U 0TOOpE
UHGOpPMAIIMU W COOTBETCTBYIOUINX JAHHBIX, HEOOXOAMMBIX IS BBITTOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONpPENEIEHHOIO TUIIa, IPUOOPETEHUE OIbITA B
o0nacTi MCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJadydl HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh M AaHANU3UpPOBAaTh B Ipolecce ydyeOHOH u
UCCJIEI0BATENBCKOW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKAaTHBHbIC YHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJe Jauajora W (WIM) JIUCKYCCHUH) TIO
CYLIECTBY  OOCYyXHaeMoil  TeMbl, (OPMYJIUPOBAaTH CBOU  HIPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHsSI  TPEJCTABIATH  TOJYYCHHBIE  Pe3yJdbTaThl  MMO3HABATEIHHOM
NESTEIbBHOCTY B YCTHBIX W IHChMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
PE3yNBTaTOB BBHITIOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaToOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YU4E€OHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HWCCIIEJIOBATENCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HMKAIOIIMX TPOoOJeM Ha OCHOBE Yyu€Ta OOILIMX HHTEPECOB M COTJIAaCOBAHUS
no3unuil (00cyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUH, ONpeleiIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).



PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3 (eKTUBHBIE CIIOCOOBI PEIIeHUsI YUYeOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUHA C YYETOM
MOJYUYCHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIMIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW IENH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIC OOYYaIONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue sl TMpeAMETHOW obmactu «XUMHS», BUIbI
JEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpETalNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJEKYJIA,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU Pa3JIoKEHUsl, PEaKIUu 3aMEIICHUsl, pPEaKIuu
oOMeHa, 3K30- ¥ SHJIOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinm,
SAIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIICHTpAIs1) B pacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

® OIpeesaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHMSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cmbica Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronndeckoin cucreme,
3aKOHOB COXPaHEHMS MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHAa ABOTrajipo;



® ONUCHIBATh M XapakTepu3oBaTh TaOnuuHyio Qopmy Ileprognmueckoi
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3lidyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)», maneie U
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOpbIE€ HMMEITCA B
tabmuie «llepuoanueckass cucremMa xuMuyeckux siementoB . .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIIO 3JEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJIOSIM);

® KJIacCCHU(PHUIMPOBATh XMMHUUYECKHUE SJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKiuu (M0 YUCIY M COCTAaBY YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

® XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME XWMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUCAHNE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

® [IPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3INYHBIX YCIOBUSX;

® BBIUHCIATH OTHOCHUTEIIBHYKD MOJEKYJSIPHYIO H MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

® [IPUMEHSATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, 0000IlIEeHHE, CHCTEMAaTU3allNI0, KiacCcu(uKaluio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBA3EH — ISl U3YyUYEHHUS CBOICTB
BEIIECTB M XHUMHMUYECKUX pEaKIMil, €eCTEeCTBEHHO-HAY4YHbIE METOJIbI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIENOBaTh MpaBWIaM  TOJIB30BAHMS ~ XMMHUYECKOW  IOCYIOM W
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUjiaM OOpalleHus C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB IO TMOJIYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOM JIOJIEd PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W MPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO NHIMKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHUYECKAS] TUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,



OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuu, MPEIeabHO JOMYyCTUMAs
koHueHtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAICKHOCTb BEIIECTB K
ONpeNEeNEHHOMY KJIACCy COEIMHEHUH Mo (opmysaMm, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi/l MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich l[lepmogmueckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTEPU30BATh
Tabnuunyio (opmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paziuyaTh MOHATHUS «TJaBHas noarpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HAYEHHUs, KOTOpblE HMEIOTCS B IMEpUOAUYECKOM Tabmune, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpesieieHie WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npeaenax MaJblX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKuu
BEILIECTB, MO TEIJIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHIUPUISCKUE XHUMHYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPX Aasi OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTAaBIIAITb YPABHEHUS DJIEKTPOIUTUYECKOW JHUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYILIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpaIlleHUd B Pa3IuYHBIX
YCIOBUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEHTa 10 (opMyIie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNH;

coOMoaTh  MpaBWia  MOJB30BAHUA  XUMHYECKOW  TOCYIOH |
7a00paTOpHEIM  00OpYJOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO  BBITOJHEHHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpaHHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

NPOBOJAWTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYSCTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUJI-,
uonua-, kapbonat-, ocdar-, cunmmkar-, cynbdar-, THIPOKCH-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIEHUE, CUCTEeMAaTHU3allhi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I W3YYCHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoanuyecTBO 4YacoB
Ne HaumeHoBaHue pa3/iesioB U TeM K n duekTpoHHbIE (LM (POBbHIE)
n/n  MporpamMmbl Bcero OHTPOJILHBIE PaKTHYECKHE o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nea 1.1lepBoHavyajibHble XUMHYECKHE MOHATHUS
1.1 iﬁfg’;;&ﬁﬁ? r?S;II?TC;tI;eCKOﬁ 1 buGnuorexa LIOK
' https://m.edsoo.ru/7f41837c
JESITEILHOCTH YeI0BeKa
bubnunoreka LIOK
1.2 BemiectBa 1 XUMHUYECKHE pEeaKITUU 8 1 https://m.edsoo.ru/7f41837¢
Hroro 1o pazaeiy 9
Paznen 2.BaxHeiilne npeacTaBUTe/ I HEOPTaHUYECKHUX BellleCTB
21 Boznyx. Kucnopoa. [onsitie 06 4 1 Bbu6moteka [JOK
' okcuaax. BaaeHTHOCTD https://m.edso0.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax u 4 1 bubmmnoreka HOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 4 1 bu6nmorexa LIOK
' OCHOBAHHAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 3 1 1 bubnuoreka [{OK
' HEOPTraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Htoro no pazneny 15
Pazpnen 3.1lepnoanyeckuii 3akoH u [lepuognveckasi cucreMa xumnueckux 3jaemMeHToB /I. . MenneneeBa. Ctpoenne aToMoOB.
Xumuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
Ilepuonuueckuii 3aKOH U
31 Ilepronnueckas cucrema 5 bubnunorexa LIOK
' XUMHYECKHX deMenToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
32 | oo 4 1 bubmmorexa ITOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIIbHBIC PEAKITHH



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

Hroro mo pazneny 9

PeszepBHoe Bpemst 2

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM u¢poBbie
Ne i/ POrpaMMEI pasi Beero Kontpoabubie  IIpakTuuyeckue f)lﬁi)pg)f()BaTe.J)mnm e
padoThI padoThI pecypeb
Pa3jnen 1.BemecTBo U XUuMHYeCKHe peaKIIun
11 [ToBTOpEHME M YIITyOJICHHE 3HAHUH OCHOBHBIX 3 1 bubmuorexa [JOK
pas3eiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XMMUYECKUX 3 bubmmoreka [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 5 1 1 bubmmoreka [JOK
XHUMHYECKUE PEAKIMK B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 11
Pasjnen 2.HemeTa/uibl M HX COeIMHEHUSA
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 3 bubmmoreka [JOK
snemenToB VIIA-rpynmsl. [anorenst https://m.edsoo.ru/7f41a636
; Bumoress LK
JUE—— https://m.edsoo.ru/7f41a636
23 onewienton VAorpym, Asor. dochop i ix 4 Bufmorexa [{OK
JUSS—— ’ https://m.edsoo.ru/7f41a636
20 onevienton VAL Dy Yreponnxpevsi 5 ) ) Bumorexa LIOK
11X COETHHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Paznen 3.MeTasiibl U MX COeTMHEHMSI
. but6mmorexa [IOK
3.1 Obmme cBoicTEa METAIIOB 2 https://m.edsg).ru/7f41a636
3.2 Baxkueiimme MeTaiuibl 1 UX COEIUHEHUS 5 1 2 Egggl/d/%ee%as(%%n 412636
Hroro no pazgeny 7



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



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Kosau4vecTBO 4acoB i Bunsl,
aTa
Neni/m | Tema ypoka KoHnTpoJjibHbie IpakTnyeckue ¢opmbI
Bcero U3YYeHUS
padoThI padoThI KOHTPOJIA
[Ipenmer xumuu. Pojab XuMuUM B JKU3HHU YEJIOBEKA.
1 IlonsTre o MeTOAaxX MO3HAHUS B XUMHH. Tena u 1
BeIIeCTBA. ArperaTHble COCTOSHHUSI BEIeCTBa
2 Yucrele BemecTBa U cmech. CrmocoObl 1 YcTHEIN
pa3aelicHUus cMecei OIpoc
dOu3ndecKue U XUMUYECKHE SIBIICHUS. YcTHbIl
3 Xumuueckas peakius. [Ipusnaku npoTexkanus 1 ompoc
XHMHUYECKUX PEaAKIINH
ATOMBI ¥ MOJIEKYJIBI ATOMHO-MOJIEKYJISIpHAs YcTHbII
4 Teopus. XuMuueckuii aneMeHT. [Ipoctoe u 1 ompoc
CJI0’KHOE BEIIECTBO
OTHOCHUTENbHAs aTOMHAs! U MOJIEKYJIsSipHas YcTHbII
5 Macchl. MaccoBast 107151 XUMHUYECKOTO 2JIEMEHTA B 1 ormpoc
COEMHEHUH
YCTHBIN
6 KomunuecTBo BemecTBa. MoJib 1
onpoc
7 3aKOH COXpaHEHUsI MacChl. XUMUYECKHE 1 YCTHBIN
ypaBHEHUA. THUIBI XUMHUYECKUX PEAKIUMA. OIpocC
IIpakTryeckas
8 BanenTtHocTh 1 1 P
pabota
9 KonTponbHas pabora no teme «Bermiectsa u 1 1 KoHntponbHas
XUMHYECKHE PEaAKITUN pabora
10 Boznyx. Kucnopon — aneMeHT u npocroe 1 YcrHbII
BemecTBO. O30H OTIpocC
11 Du3nyYeCKUe U XUMAYECKUE CBOMCTBA KUCIOPOIa 1 YCTHBIN
(peakumu okuciieHus, ropenune). [lonsTue 00 ompoc




OKCHaax.

12 CriocoObI MOTyYeHUs KHCTIOPO/Ia B JIA0OpaTOPUHU [TpakTudeckas
U IpoMBbIlUIeHHOCTH. [IpuMeHeHne kucnopoaa pabota
. . YcTHbBIN
TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH, SIIDOC
13 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, IK30- poc,
MIPOBEpPOYHAs
1 DHIOTECPMUYCCKUX PEAKITUIX
pabota
14 Bonopoxa. CoiicTBa Booposa ¥ CTHbIH
poaL. poza. OIIPOC
[Ipaktryeckas
15 [TonydeHue u mpuMeHEeHHE BOJOPO/IA.
paborta
i YcTHBIN
16 Mounsipabiii 00beM. 3aKkoH ABOraapo
orpoc
KonTposbnas
17 KonTponbHas padora P
pabota
YcrHbii
18 Kucnoter u conu
onpoc
YcrHbii
19 Bona. PactBopsl
onpoc
YcTHbIN
20 MaccoBast 101711 paCTBOPEHHOT'O BEIIECTBA B omnpoc,
pacTBope. MPOBEpPOYHas
pabota
[IpakTnueckas
21 [IpuroroBnenue pacTBOpoB
pabota
29 Oxcunsl: cocTaB, KiacCupUKaLIUs, YcTHbII
HOMEHKJIATypa. onpoc
YcrHbIit
23 OcHoBaHHS
ompoc
24 I'eHeTnyeckas CBA3b MEXKAY KIIaCCaMH VCTHBII 01poc
HEOPTraHUYECKUX COCTMHCHUN
25 Kiaccudukamnmss XuMuaeckux 3J€MEHTOB VCTHBIH orpoc
26 [Tepnonnueckuit 3akoH. ['pynnel 1 mepuoasl. YcTHbII

XapaKTCpI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €I'0

OIpoc




noJioxennro B [ICXD

Y cTHBIN
27 Crtpoenue aToma
o1Ipoc
8 H3MeHeHne CBOMCTB AJIEMEHTOB B IIEPUOAAX U YcTHBIN
raaBHbIX noarpynmnax. 0. ompoc
VcTHBIN
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
9 orpoc,
29 anemeHToB llepuoauyeckoit cucremsr /1. U.
MIpOBEpOYHAs
Menneneena
pabota
VcTHBIN
30 XuUMHYecKas CBs3b U dHEPrus. Buapl cBs3u
oIpoc
YcTHBIN
31 CrelneHs OKUCIIEHUS
ompoc
YcTHBIN
32 OKHCIUTEITEHO-BOCCTAHOBUTEIHLHBIC PEAKIIHH oTpOC
33 Kontponbnas padota nmo teme «CTpoeHHE aToMa. KoHnTtposbHast
XHUMHYECKas CBS3hY pabota
34 Pe3epBHBII ypok
35 PesepBHBIil ypok

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




9 KVIACC

KosmmuyecTBo yacoB Buawi,
JlaTa
Nen/m  Tema ypoka Koutposnbubie | IlpakTuueckue dopmnI
Bcero N3y4YeHUsI
padoThbI padoThI KOHTPO.JIA
[Tepuonnueckuii 3akoH. [lepuoanueckas BBoanb1i Tect
cUCTEMa XMMHUYECKHUX 31eMeHTOB /1. .
1 MeneneeBa 3aKOHOMEPHOCTH B U3MEHEHUU 1
CBOMCTB XMMUYECKUX DIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB
5 Buabl XuMu4eckoil CBS3U U TUIIbI 1 YcrHbii
KPUCTAJUIMYECKUX PEUIETOK onpoc
KonTponbnas pabota no teme «IloBropenue u KontponbHas
3 yri1yOJIeHHe 3HAaHUW OCHOBHBIX Pa3/IelioB Kypca 1 1 pabora
8 Ki1acca»
[ToHsITHE O CKOPOCTH XUMUYECKON pEaKLNu. YcrHbI
4 [loHsiITHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 1 onpoc
peakuusax
[ToHsITHE O XMMUYECKOM PAaBHOBECHHU. YcTHbI
5 @DaKTOpBI, BIUAIOIINAE HA CKOPOCTh XMMUYECKOU 1 onpoc
PEaKIMM U MOJ0KEHHE XUMUYECKOT O
paBHOBECHS
YcTHbI
6 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1
onpoc
7 Teopus dAEKTPOIUTUYECKON TUCCOLUALINH. 1 YcrHbI
CunpHbIe U cllabble AIEKTPOIUTHI onpoc
HonHble ypaBHEeHHs peakiuil. XUMUYECKUE YcrHbII
8 CBOICTBA KUCJIOT, OCHOBAHUM U COJIEN B CBETE 1 ompoc
MPEJCTABICHUNA 00 SIEKTPOIUTHIECKOM
JUCCOITMAIIIU
i YcrHbIit
9 [TonsaTHE O THapOIU3E CONEN 1
onpoc
10 [IpakTrueckas padota. «Pemenue 1 1 [TpakTnueckas
SKCIEPUMEHTAIIbHBIX 33721 pabota




11 OO01mas xapaKTeprCcTHKA TaJIOTCHOB. YcTHBIN
XHUMHUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa onpoc
12 XnopooaopoA. ConsiHasi KUCIIOTa, XUMAYECKUE YcrHbiit
CBOMCTBA, MOJIyYeHUE, MPUMEHEHUE onpoc
Brrunciienus no ypaBHEeHUSIM XUMHYECKUX YcrHbiit
13 peakiuii, eciii OIMH U3 PEarecHTOB JaH B ompoc
M30BITKE
KonTposnbnas
14 KonrponsHas pabora P
pabota
OO61as xapakTepucTruka 3j1eMeHToB VIA- YcrHbii
15 IpyNmbl. AJIJIOTPOITHBIC MOAU(PUKAIIUU CEPBI. ompoc
Haxosxnenue cepsl U €€ coelMHEHUH B
npupoae. XMMHYECKHUE CBOMCTBA CEPbI
16 CepoBonopoa. Okcuasl cepbl. CepHas KUCIOTA. YcrHbii
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OIpocC
XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE YcTHBIN
17 MIPOMBIIIJIEHHOTO CIIOCcO0a MOTy4YeHHs CepHOU onpoc
KHUCJIOThL. XUMUYECKOE 3arpsi3HEHUE
OKPY’KaloIlei cpe/ibl COCTMHEHUSIMU CEePhl
18 Brrunciienne MaccoBoil 1071 BbIXOAa MPOIYyKTa [TpoBepounas
peakiumn pabota
OO11ast xapakTepucTHKa 31eMeHTOB VA- YcrHbII
19 rpynmsbl. A30T, paclipOCTPaHEHUE B IPUPOJIE, Ompoc
(dbu3MYecKre U XUMHUYECKHE CBOMCTBRA
20 AMMuak, ero Gpu3nYecKue 1 XuMHU4eCKHe YcrHbII
CBOMCTBA, NOJIy4YeHUE U IPUMEHEHUE ompoc
A3OTHas KUCIOTa, €€ (hu3ndeckue u YcrHbI
XUMHUYECKUe cBolcTBa. Mcnonp3oBanue ompoc
21 HUTPATOB M COJIEH aMMOHHUS B KQ4eCTBE
MUHEpAIbHBIX YA00peHid. XuMHUYecKoe
3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHMSIMU a30Ta
®dochop. Oxcnn pochopa (V) u dochopnas Ycrubiit
22 KHCIOTa, (PU3MUECKHE U XUMUIECKUE CBOWCTBA, onpoc

nonyuyeHue. Mcnonb3oBanue docharos B




KaueCTBE MUHEPATbHBIX YIAOOPECHUH.
3arpsi3HEHUE TPUPOAHON cpebl hocharamu

VYraepon, pacipocTpaHEHHUE B IPUPOJIE, YcrHbiit
¢busznueckre U XuMu4deckue cBorcTBa. OKCUIbI orpoc
23 yriaepoja, ux (pusnyeckre u XuMU4ecKue
CBOMCTBA. DKOJIOTHYECKHUE TIPOOIEMBI,
CBsI3aHHBIC ¢ OKcuIoM yriepona (IV)
.. VYcrHbIit
24 YronbpHas KUCIIOTa U €€ COH
onpoc
i YcrHbI
25 Kpemnunii u ero coenqunenus
onpoc
[IpakTnueckas padota. Pemenne [Ipaktryeckas
26 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe pabora
«BaxuHelmme HeMeTaIbl U X COSAMHEHUS»
OO01mas XxapaKTepruCcTHKa XUMUISCKUX YcrHbI
3JIEMEHTOB — MeTajlIoB. MeTajuinueckas CBs3b onpoc
27 M METAJLTYECKas KPUCTAILIHYecKas pemeérka.
duznuecKrue 1 XMMUYECKHE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHUH psif
HaNpsH>KEHUHA METAJIOB
O61ue cnocoObl MOTyYEHHUS] METAJLIOB. IIpoBepounas
8 CnnaBbl. BHqI/IcneHHvﬂ 10 YpaBHEHUSIM pabota
XUMHUYECKUX PEAKIUM, €CIIM OJIUH U3 PEarcHTOB
COJIEPKUT MPUMECH
29 [lenouHBIC METAILITBI Y CTHEIR
onpoc
30 [I{erouyHO3EMENBHBIE METAILIIBI — KAIBLHUNA U YcrHbI
maraui. JKecTKocTh BOJIbI OIIpOC
31 AmromuHui. AMdoTepHBIe CBOIICTBA OKCHJIA U YcrHbII
THAPOKCH]IA onpoc
37 Kenezo. Oxcuabl, TMAPOKCUIIBI U COJIM JKEJle3a YcTHEIN
(IT) u xene3a (III) onpoc
33 KonTponbnas pabora no teme «Baxneiimune KoHntponbHas
METaJUIbl U UX COCTUHEHUSD) pabota
34 PesepBHBIN ypOK




‘ 35 ‘ PesepBHEIi ypok

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

[Ma6puensu O.C., OctpoymoB U.I'., CnaakoB C.A. Xumus 8 kiacc. ba3oBbiii
ypoBeHb.- M. «lIpocsemienue»
I"a6puensa O.C., Octpoymos U.I'., CnaakoB C.A. Xumus 9 kiacc. ba3oBbiit
ypoBeHb.- M. «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Ma6puensa O.C., Amykosa A.B. "Xumus. 8-9 knaccel. MeTtoanaeckoe
nocobue" - M. Jlpoda
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HHTEPHET

Xumust XuMU4eckasi Hayka u oOpa3oBaHUE B

Poccun http://www.chem.msu.su/rus

Xumus v XKuzap — XX| Bek http://www.hij.ru

l'azera « Xumus» U CalT Ju1s yunuTels « 5 uay Ha ypoK XUMUN»
http://him.1september.ru

ChemNet: mopran pyHIaMEHTAILHOTO XUMHUYIECKOT0 00pa30BaHUs
http://www.chemnet.ru

AJIXUMUK: caiir JI.FO. Anmuk6eposoit http://www.alhimik.ru

OcCHOBBI XUMUU: 00pa30BATENBHBINA CAUT JJIS IKOJILHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumust B OTKpbITOM Kosutemxe http://www.chemistry.ru

WebElements: onnaitH-cripaBOYHUK XUMUYECKHX 3JICMCHTOB
http://webelements.narod.ru

Buptyanbnas xumudeckas 1mkosa http://maratakm.narod.ru
3anuMarenbHas XuMus: Bce o Metasuiax http://all-met.narod.ru

Mup xumum http://chem.km.ru

Komnekus «EcTecTBEeHHOHAYUYHBIE SKCIIEPUMEHTBDY: XUMUS
http://experiment.edu.ru

XuMHs 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUalbl IO O0IIeH, OpraHnyecKon u
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm/
DnexTpoHHas OMOIMOTEeKa 0 XUMUHK U TexHukenttp://him.1september.ru
[Tepuonnueckas cuctema 3aeMeHTOB hitp://periodictable.ru/

Periodic Videos http://periodicvideos.com/

MuHnepaisl 1 TopHbIe mopos! hitps://catalogmineralov.ru/mineral/
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