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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBIICHA Ha
OCHOBE TpeOoBaHUN K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 0Opa3oBaTeIbHOM
IporpamMMbl OCHOBHOI'O o01ero odpa3zoBanus, npenacrasiieHHbx B @I'OC 000, a
TaKkk€ Ha OCHOBE (eaepanbHOl pabouell MporpaMMbl BOCIIHTAHHS U C y4ETOM
KOHLIETIIIUYA TpenofaBaHus y4yeOHOro mnpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LEJAX, OOUIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUSI W Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU YYEOHOro IMpeaMera,
yCTaHaBIMBAET o00sA3aTENbHOE NPEIMETHOE COJEpkKaHUE, MpPEeayCMaTPUBAET
pacrpeqieieHre €ro mo Kiaccam MU CTPYKTYpUPOBAHHME IO pa3fenaM U TeMam
NporpaMMbl  TI0 XUMHUH, OINPEIAETsAET KOJMYECTBEHHbIE M KA4YE€CTBEHHBIC
XapaKTepUCTUKU COJAEPKaHUs, PEKOMEHIYEMYIO TOCIEI0BATEILHOCTh U3Y4YCHUS
XUMHUA C Y4€TOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarolIuxcs, ONpenesseT
BO3MOXKHOCTH TMpeaMeTa JJid peanu3aluyd TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNIbHOW MPOTPaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a TaKke TpeOOBaHUM K pe3yjbTaTaM OOYyYEHHsS] XMMHUU Ha YPOBHE
neaed M3ydeHuss TMpeIMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHLHOU
JESATEIIBHOCTH 00yJaroIerocs o OCBOCHUIO YISOHOTO COACPIKaHUSI.

3HaHWE XMMHH CIYXHUT OCHOBOW Il (OPMHUPOBAHUS  MHUPOBO33PECHHS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET peaju3aii BO3MOKHOCTEH Il caMOpa3BUTUSI U (POpMUpPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsiia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;
CIoCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJIe, K YENOBEKY, BHOCHT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHue 00yJarONTUXCsl.



JlanHble HampaBieHUs] B OOyYEeHUHM XHUMHUU OOECHEUMBAIOTCS crenuduxon
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHHMs OPHUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XUMUHU.

CrpykTypa coaepkaHusi MpOrpaMMbl IO XMMHMHU CHOpPMUPOBaHA Ha OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
IIOCJIE0BATEILHOIO PAa3BUTUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEACTABICHUHN 00 3JEKTPOIUTHUECKON TUCCOIMAIMU BEILIECTB B pACTBOPAX.
TeopeTndeckne 3HaHKWS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHU IOJTYyYECHHBIX
U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOIO YPOBHS K
JIpPYroMy, BBINOJHSS (YHKUUA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEH IPAKTUYECKOTO IPUMEHEHMS U NTOJyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHHEe MporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHUS
O XMMHYECKOM COCTABJISIIOIIECH HAyYHOU KapTUHBI MHpA B JIOTUKE €€ CHCTEMHOMN
MIPUPOJIBI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJAM ITO3HAHUS B
Hayke. M3ydeHume XuMUM IIPOMCXOAWUT C NPHUBICYECHHEM 3HAHUW W3 paHee
M3YYEHHBIX yUeOHBIX MpeaMeToB: « OKpyxkaromuii Mup», «buosnorus. 5—7 kimacce»
u «Pusuka. 7 xKiacey.

[Ipy u3ydeHUM XUMHHM TPOUCXOJIUT (HOpMUPOBAHHE 3HAHUM OCHOB XUMHUYECKOUN
HAyKU Kak 00JIacTh COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTUYECKON JIESITEIIbHOCTH
YeJioBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOI KyJIbTypbl. 3ajada y4eOHOTO
npeaMera  COCTOMT B (DOPMHPOBAHUM CHUCTEMBl XMMHMYECKMX 3HAHUM —
BOXKHEHIMX (aKTOB, TOHSATHUM, 3aKOHOB M TEOPETHYECKUX IOJOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKd, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy wm3ydyeHMHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs BaKHOE
3HAauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (opmupoBaHue HMHTEIUIEKTYaJdbHO pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMATUYECKOe MPHOOIIeHUE 00ydarommxcs K
CaMOCTOATENLHOM MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(OopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— o0ecrnieyeHre YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0yYarouuMuUcs
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

—  (¢opmupoBaHue  o0med  QYHKIMOHAIBHOW M €CTECTBEHHO-HAY4YHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIIEer0o MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XMUMHH, TPUMEHATh HUX IpPU PEIIEHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIE€SATEIBHOCTH;

— ¢opMupoBaHre y OOydYarOIMIUXCS TYMAaHHUCTUYECKUX OTHOIICHHM, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUHM JUISI BBIPAOOTKH IKOJOTUYECKHU 11€JIeCO00Pa3HOTO
NOBEIEHUsI B OBITY M TPYIOBOW JEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIlUM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATHHEHUIIIETO
oOy4eHus.

OO1ee 4nca0 4acoB, OTBEAEHHBIX AJI M3YYEHHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XMMUS B CUCTEME HayK. Tena u
BemecTBa. Pu3MUECKUE CBOMCTBAa BEIIECTB. ATrperaTHOE COCTOSIHUE BEILIECTB.
[Tonsitue o Meromax mo3HaHus B xuMuu. Yuctele BemiecTBa U cMecH. CriocoObl
pa3aeneHust CMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass ¢opmyna. BaaeHTHOCTh aTOMOB XHWMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.
KommuecTtBo BemectBa. Monbs. MossgpHass macca. B3anMOCBSI3b  KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €€ MprU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XuUMHUeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON IMOCYy/IOM, TpaBuiamMu paboOThl B JlabopaTtopuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢dbuznyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHe TUAPOKCHA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJIeHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopony — 3J€MEHT M NpOCTOE
BemiecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3pPexT XUMUIECKOI peakiuu, TEPMOXUMUUECKIE YPABHEHHS, SK30- U
SHIOTEPMUYECKHE pEaKIuu. TOIIMBO: Yroib U METaH. 3arpsA3HEHHUE BO31yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopoa — anemMeHT W mpocToe BemiecTBo. HaxokaeHue BoAopojia B IMPUPOJE,
dbu3nyeckue W XHMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI IOJyYCHHUS.
Kucnots! u conm.

MoutsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznveckue cBoMcTBa BoAbl. Boga kak pactBoputeinsb. PactBopsl. HackllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOjJe. MaccoBas HOJIA
BEIIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOJbl. OcHOBaHUsA. Poib pacTBOpOB
B MPUPOJIE W B KU3HU YeJOBeKAa. KpyroBopoT BOAbI B MPUPOAE. 3arpsi3HEHUE
MPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccubukanus Heopranudeckux coeauHeHui. Oxcuabl.  Knaccudukarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukaius OCHOBaHU: MIENOYM U HEPACTBOPUMbIC OCHOBAHMS.
Howmenxkiatypa ocHoBanuil. duznyeckne M XUMHUYECKUE CBOMCTBA OCHOBAHMH.
[Tosryduenne oCHOBaHHUM.

Kucnotel. Knaccuduxanus xucinor. Homenknarypa kucnor. ®dusmyeckue u
XUMHUYECKHE CBOMcCTBa KuCIOT. Psan aktuBHoctu MetamuioB H. H. bekerona.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coiseil. ®duznueckne M XUMHUYECKHE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.
Xumuueckuii IKcnepumenm:

KAQ4ECTBEHHOE OIPEICIICHUE COAEPkKAaHMS KUCIOpOJa B BO3AYyXe, IMOJIYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOponaa (ropeHwme), B3amMozcicTBue Bogopoaa ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKW WHJIMKATOPOB B PacTBOpaxX KUCIOT U IIEJIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 33/ady MO0 TeMme «BaxHeilmue Kiaccbl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanyecknit 3axkoH u Ilepuoanyeckas cucreMa XMMUYECKHUX IJIEMEHTOB
. U. MenpnesieeBa. CTpoeHue aToM0OB. XMMUYeCKasaA CBA3b. QOKUCJIANTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble OMBITKH KJIacCU(pUKAIMU XUMUYECKUX AeMeHTOB. [loHaTHe o rpymmax
CXOJHBIX 3JIEMEHTOB (IIEJOYHbIE M IEIOYHO3EMENIbHbIE METaJlIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 0O0pa3zyloT amM(pOTEpHbIE OKCHUIbI U
TUIAPOKCHUIBL.

Ilepuonnueckuit 3akoH. llepuoanueckas cucrema XxumMuueckux 3yemMeHToB J[. U.
MenneneeBa. KopoTkonepuonnas u juuHHonepuoanas gopmsl Ilepuonnueckoit
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
@uU3NYECKUA CMBICI TOPSAJKOBOTO HOMEpa, HOMEPOB IIepuoAa M TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX saep. M3oromsl. Onextponsl. CTpoeHHe
AIIEKTPOHHBIX ~ 000JI0YEK aToMOB TMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenneneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH M3MEHEHMsS paadyca aTOMOB XHMHYECKHX O3JEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaMm.

3nauenue llepuomnueckoro 3akoHa u Ilepuomnueckoil cCUCTEMBbl XHMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass  cBsA3b. KoBajsieHTHasg (MOJsipHAss W HEMOJISIPHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsr
OKHCJICHUSI U BOCCTAaHOBJIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3loB BEIIECTB METAJUIOB U HEMETalIOB, B3aUMOJCHUCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mestcnpeomemnmnuie ceasu

Peanuzauuss MeEXNpeAMETHBIX CBS3€M MpU HM3y4YEHHMH XUMUM B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHalu3, CUHTE3, KiIacCHU(pUKALMs, MEPUOAUYHOCTb, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®u3uKa: Marepusi, aToOM, BJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJa, SJICKTPUUYECKHUM 3apsijl, BEIECTBO, TEJO, OOBEM,
arperaTHOE€ COCTOSIHME BEIleCTBa, Ta3, (PU3MYECKUE BEJIIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, FOPHBIE MOPOIBI, MOJE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[lepnogmuecknil 3akoH. Ilepuoanueckass cucrema XUMHUYECKHX 3yeMeHTOB J[. M.
MenpaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BenecTBa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOW PEIIETKM W BHUIA
XAMHUYECKOM CBSI3H.

Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKUX BEIHIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PAa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B PEAKIMUA BEHIECTB, MO TemioBoMy 3ddexTy, o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[lonsiTue 0 CKOPOCTHM XuUMHUYECKOM peakuuu. IloHsTue 006 o0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOU peaKunu. CocraBiieHue YpaBHEHUNU
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OaliaHca.



Teopuss 3JEKTPOJUTUYECKON AMCCOUMALMUA. DJIEKTPOJUTHI M HEIEKTPOJIMTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.
Peakunn moHHOro obmeHa. YcioBHA INPOTEKAHUS PEAKLUIl HMOHHOrO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHUII W colell B CBETe MNPEACTABICHUNA 00 DIEKTPOTUTHUECKON
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.
Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEIIIMU KPUCTAUIMYECKUX PEMIETOK HEOPTAHUUECKUX BEILIECTB
— METAJUIOB M HeMeTauloB (TpaduTa M anmasza), CIOXKHBIX BEHIECTB (XJIOpuaa
HATpHsl), MCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEepUaloB), IMPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3jioKEeHUsI, COCIMHEHUs ), PaclO3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmass  xapakrtepucTuka rajoreHoB. OcCOOEHHOCTH  CTpPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJydYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHeWlue XJIOpHIbl M HUX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 35eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMy4YeHHS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. Haxoxaenue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE



3arpsi3HCHUE OKPYKAIONMIEH Cpelbl COCMUHEHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

Oobmas xapaktepucTuka 3meMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCIeHUs. A30T, pacnpocTpaHEeHHWE B MPUPO/IE,
busnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHAK, €ro
bu3nYecKue 1 XUMUYSCKHAE CBOMCTBA, MOJydyeHrue u mpuMeHerne. Com aMMOHWS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJCTaBUTENSl Kiacca KUCIOT M cHelupUuYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
yIoOpeHni. XUMUYECKOE 3arpsA3HCHIE OKPYIKAIOIMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, dhuznyeckne M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.
OOmast xapakrepuctuka 35eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa riao6ambHOro TMOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavaibHBIE TOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCIWHEHHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

KpemHnii, ero ¢u3udeckue U XUMUYECKHE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
CoenuHeHust KpeMHHsI B npupojie. OOImue mpencTaBieHus 00 OKCHIE KPEMHHUS
(IV) um xpemameBori kuciore. CHIMKAThl, HX WCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaxkHeHIme CTpouTeNbHbIe MaTepHalibl: KEpamMHuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Xumuueckuii IKCnepumenm:

W3yueHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUECKHEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl W €€  COCOIWHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHHUE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYyIIIMBaHUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KUCJIOTBI, MW3y4CHUE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuy Ha Cyib(aT-
WOH W HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, I[POBEJACHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmMasa, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE IMPU3HAKOB HUX IPOTCKAHMS, O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenme HeMeTauIbl M UX COCTUHEHUSY.

Metajibl 4 X COeIMHEHUS

OO01asi xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAVIOB HA OCHOBAHUM HX
nojoxkeHust B Ilepuonmdeckoil cucremMe xumMuueckux anemeHtoB [l .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayunueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl Toy4eHus: MeTayioB. IloHATHE O KOpPpPO3UU METAIJIOB, OCHOBHBIE
CrocoObl 3alThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble MeTauibl: MOJOKEHUE B llepmoandeckoll cuUCTeME XHUMHYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METaUIOB M HX
COCIMHEHUM.



[Ilenoyno3eMenbHBIE METAJIBI MATHUN W Kb TTOJ0XKEHNE B [lepuoanueckoit
cucreMe xumuueckux sneMeHToB . M. MenneneeBa, cTpoeHHE HX aTOMOB,
HaxoXJieHue B npupojae. duznueckue U XUMHUUECKHUE CBOMCTBA MarHusi U KaJbIusl.
Baxkneiiime coequHeHus Kanblus (OKCUA, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHEHHUS.

Amomunmii: nonoxenue B [lepuoanueckoil cuCTeEME XMMUYECKHX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Kenezo: nonoxenue B Ilepuoamdeckoil cucreme XuMu4eckux sneMeHToB 1. 1.
MeHnneneeBa, CTpOeHHWE aToMa, HaXOXJEeHHUE B mpupojae. Duzuyeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMu METaJUIOB U CIUIABOB, MX (DU3NYECKUMHU CBOMCTBAMHU,
M3YyYEHHE PE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJB30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIA KaJbLUs U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
XKECTKOM BOJABI, IMpolEecca TOPEHUs Kejle3a B KUCIopoJe (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX
peakIuii Ha MOHBI: MarHWs, KajbllMs, aTlOMUHMS, IMHKA, xkene3a (ll) u xenesa
(1), memu (1), HaOmromeHWE W ONMUCAHWE MPOIECCOB OKPAIIMBAHUSA IUIAMCHH
MOHAMU HATPHsI, KU U KaJIbIKs (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
uccienoBannue am@OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHHUS W THIPOKCUIA
[IMHKA, PEIIEHUE IKCIEPUMEHTANIbHBIX 3aJ1au M0 TeMe «BakHelilne MeTauibl U UxX
COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u wmarepwansl B MOBCEJHEBHOM JKM3HM 4eloBeka. bezomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawIlei cpeabl (mpeaenbHas JOMycTHUMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3IoB MaTepuayioB (CTEKJIO, CIUIaBbl METAaJJIOB, TMOJHUMEpPHbIC
MaTepHuabl).

Mestcnpeomemnmnuie ceasu

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MOpH HM3y4eHUHM XHUMUU B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO1ue ecTeCTBeHHO-HAYYHbIC TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaN3, CHHTE3, KiIacCU(UKaAIMs, MEePUOAUYHOCT, HAOIIOJCHHUE, DKCIIEPUMEHT,
MOJICIMPOBAaHNE, W3MEpPEHHEe, MOJellb, SBJICHUE, MMApHUKOBBIM  3ddekr,
TEXHOJIOTHsI, MAaTEPHUAIBL.

®dusuka: matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHY, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKast
peméTka, CIuiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHILE.

buonorust: ¢otocuHTe3, IbixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCSI B XOJI¢ OOyYEHHS] XMMHUU B €UHCTBE Y4€OHOM U BOCIUTATEIIHBHOU
JEATEIBHOCTH B~ COOTBETCTBUM  C  TPAJUUHUOHHBIMA  POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OTPaXKaroT TOTOBHOCTD 00yUaroImXxcst
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPUYECKOMY H
HAYYHOMY HAcCJEIUI0, TOHMUMAaHHUS 3HAYCHUS XHWMUYECKOM HAYKH B JKHA3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

IIPEJICTABJICHNS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOLLICHUU
B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIEI0BAaTENbCKOM, TBOPYECKOM M OpPYrMX BUIAX JESTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3JaHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMOIOHUMAHHIO W
B3aMMOTIOMOIITH B TIPOIIECCE ATOM y4eOHOU JesSTETbHOCTH, TOTOBHOCTH OIICHHBATH
CBO€ TOBEJACHHWE W TMOCTYIKM CBOMX TOBApHUIIEH C TO3UIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHE TMPEJICTABICHUS O BEIIECTBE M XHMHUYECKOW pEaAKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;
[M03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA TNOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOyYCHHMIO U TIO3HAHWIO, JIO003HATEILHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH U YPOBHSA OOyYECHHS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHUE IIECHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHMUE IOCICJICTBHN M HEIPUATHE
BPEAHBIX TPHUBBIUEK (YHOTpEOJEHUS  aJKOTOJs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTUYECKOMY M3YyUYCHHUIO Mpodeccuil W TpyJa pas3IduyHOTO pPo/a,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I€JI€CO00pa3HOE OTHOIIIEHNE K MPUPOJIE KaK UCTOYHUKY KH3HU Ha
3emie, OCHOBE €€ CyIIeCTBOBAHMUS, IOHMMAHHE IIEHHOCTU 3J0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TPH U3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS TMOCPEIACTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeTampeaMETHBIX  PE3yJbTAaTOB  BBIACISIIOT  3HAYUMBIEC IS
dbopMHpOBaHUS MHPOBO33PEHHSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3zoBble JJornueckue AelcTBUA:

YMEHHUSI UCTOJIb30BaATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI PU OCBOCHUM 3HAHUM:
pPacKphIBaTh CMBICI XUMHYECKUX MOHATUN (BBIJCIATh UX XapaKTEpHBIC NMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHUAIMU), KCIIOJIB30BATh MTOHATHS IS
OOBSICHEHUS OTHIENIbHBIX (PAKTOB W SBJICHUM, BHIOMpPATh OCHOBAHUS U KPUTEPHUHU
I KiacCU(UKAUM ~ XMUMHUYECKMX  BEHIECTB M XUMHUYECKUX  pPEaKiui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TIPUMEHSThH B TMpoOlLecCe TO3HAHUS TMOHATUS (IpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XHMHYeckas GopMmylia W YpaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 110 IUIAHUPOBAHWIO, OpraHU3alldd W  IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanmueii:

yMEHHUE BBIOMpATh, aAHAIM3UPOBATH U  HUHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE NPHUMEHATHh pa3IWyHble METOAbl M 3alpochl MPH IMOUCKE M O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOWpaTh ONTUMANBHYIO (POpMy MpecTaBlieHuss HHPOPMAIUHA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE HCIOJb30BaTh M  aHaJU3MpOBaTh B  IMpoiecce ydyeOHOH U
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 33/aBaTh BOIPOCHI (B XOJi€ AMaiora M (Wiau) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoi TeMmbl, (OpMyIMpOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS NPEJICTABIATh MOJYyUYEHHbBIE PE3yIbTaThl IO3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX ¥ IMCBMEHHBIX TEKCTaX; J€JaTh IPE3CHTALUIO PE3YyIbTAaTOB BBIIOJHEHUS
XUMHUYECKOTO IKCIepUMEHTa (J1abopaToOpHOTO OIbITa, JIA0OpaTOpHON PabOTHI 1O
MCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYCOHOTO MTPOCKTA);

yMEHUsI y4eOHOrOo COTPYAHUYECTBA CO CBEPCTHHUKAMU B  COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOATEIBHO OINPEACNATh LEIu JACSITENbHOCTH, IUIAHMPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.
HPEJIMETHBIE PE3YJIBTATHBI

B cocrtaBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEPKaHus,
YCTaHOBJICHHOTO JaHHOW (enepaipbHON paboyeil mporpaMMoil, BBIIETSIOT:
OCBOCHHbIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHUS M CIOCOObI JIEUCTBUA,



cnenuuyecKkne IS MPEIMETHON 00acTu «XUMHS», BUABI JESITEIBHOCTH II0
MOJYYEHUIO HOBOTO 3HAHUSA, €ro HHTEpPIpeTalnud, peoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K koHiy oOyueHus B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHSITUN: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, pPeakiuu OOMEHa, 5K30- U JHIOTEPMUYECKUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIIEHTpAIUsi) B pacTBOPE;

. WUIIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX TMOHATHH U
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

. HCTIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJIeHUs] (POpMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

. OTpeEeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEII[ECTB K OMNpPEACIEHHOMY KJIacCy COeAUHEHUM 1o GopmyiaMm, BU XUMUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHAsI) B HEOPTaHUYECKUX COCIUHCHUSIX;

. packpeiBath cMmbici [lepuogmueckoro 3akona J[. M. Menngeneena:
JEMOHCTPUPOBATh  MOHUMAaHUE  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXPAaHEHMsS] MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJICKYJISIPHOIO
y4eHHUs, 3aKOHa ABOTrajipo;

. OMUCBHIBATh U XapakTepu3oBaTh TabauuyHyro ¢dopmy Ilepuoanueckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «rJaBHas moiarpynna (A-
rpynmna)» u «mobounas noarpymnma (b-rpymma)», Maneie W OOJNBIINE TEPUOIBI,
COOTHOCUTH 00O3HAYEHHUs, KOTOpble HMEITcs B Tabnuue «llepuonnueckas
cucremMa xumudecknx dnemeHtoB JI. WM. MeHnaeneeBa» € YHCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00I11Iee YMCIIO JIEKTPOHOB U PACTIPE/ICTICHUE UX IO JIEKTPOHHBIM CJIOSM);



. KJIacCU(PUITMPOBATh XMUMHUYECKUE DSJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy 3G (heKTy);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

. MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX TNPEBPAIICHUNA B Pa3IUUHbIX
YCIIOBHUSIX;

. BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XMMHUYECKOU
peakuuu;

. IPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIbHOCTA — AHAIHU3 U
CUHTE3, CpPaBHEHHUE, 0000IIIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IS W3Y4YEHHS CBOWMCTB BEILECTB U
XUMHUYECKUX PEaKIni, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

. CJIeIOBaTh MpaBUjIaM IMOJb30BAHUS XUMUYECKON MOCYA0M U 1a00paTOPHBIM
000OpyZOBaHUEM, a TaKXKe MpaBUIaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMpaHUIO0 Tra3000pa3HbIX BEMIECTB (BOIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEIEIIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBIO HWHANKATOPOB
(;takmyc, dheHondTaiend, METUIIOPAHXK U JIPYTHUE).

K koHiy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. pacKpbiBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUN: XUMHUUYECKUU
AJIIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMUYECKas PEeaKiusi, XUMUYECKas CBS3b, TEIUIOBOM A((EKT peaxiuu, MoIib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOLIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
pEeaKiuu, OKHUCJIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIEHUE,
altoTponus, amM(OTEpPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAs, WOHHA,
METAJIMYECKas), KPUCTAJUIMYECKas pelETKa, KOPpPO3Hs METAUIOB, CILUIABBI,



CKOPOCTb XHMMYECKOM PpEaKLNH, NpPeAesbHO aomyctumas KoHueHtpamms [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHMX MOHSATHU U
MIPUMEHSTH 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBIEHUSI (POpMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;

. ONPEAETATh BAJEHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJI XUMHUYECKOM CBs3M (KOBaJiEeHTHa,
WOHHAsA, METAJUIMYECKAs)) B HEOPraHMYECKHX COEAUHEHUAX, 3apsA]l HOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
COEMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

. packpeiBath cMmbici Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepU30BaTh TAOIHUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynmna (b-rpynna)», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HAYEHHs, KOTOpPbIE HMEIOTCS B
MEPUOJIMYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUciIo SJIEKTPOHOB U
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCAMHEHUN B MPEAECIaX MajbIX NEPHUOIOB
Y TJIABHBIX MOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;

. KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TEeIIOBOMY J(DQeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME H CHENUPUIECKHE XUMHYECKHE
CBOMCTBA MPOCTBIX U CIIOXHBIX BEUIECTB, MOJTBEpPKIas ONHCAHUE MPUMEpPAMHU
MOJICKYJISIPHBIX U1 MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

. COCTaBJIATh YPABHEHUS JIEKTPOIUTHUECKON JUCCOLUMALIMY KHACIIOT, IIEJI0YEN
W COJICH, TIOJIHBIE W COKpalIéHHbIE YpPaBHEHHUS pEaKlIMii HOHHOTO OOMeHa,
YPaBHEHHUSI PEAKLUHM, IMOATBEPKAAIOIMMUX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3H
MEK]ly BELIECTBAMU Pa3JIMUHBIX KJIACCOB;

. pPacKpbhIBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;

. IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH IPOTEKAHUSA XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;

. BBIUHCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYEO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peaxImmy,

. coOroAaTh mpaBujia MOJb30BAHUS XUMHUECKON MOCYAON M JTaOOpaTOPHBIM
00OpyIOBaHUEM, a TaKke IpaBHUiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKUUSMU 110 BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIIBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
. MPOBOANTH PEAKIIUHU, MOATBEPIKAAIONINE KaUeCTBEHHBIM COCTaB pa3iMuHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOAUI-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
BEIIIECTB;

. MPUMEHSTh OCHOBHBIE OIEPAIMH MBICIUTEIBHON ACSITENFHOCTA — aHAIIU3 U
CHUHTE3, CpaBHEHHE, O0000IIEHHE, CHCTEMAaTH3allui0, BbBISBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBA3EH — JJI U3yYEHUsS] CBOMCTB BEILIECTB U XUMUUECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHBIC ~ METOJAbI TO3HAHUS —  HAONIOJCHHE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

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

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAaX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cll0KHbBIE BEIIECTBA 1 bubmmorexa LIOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa LHOK
HeCTBa 1O Jp https://m.eds00.ru/ffod5708
peakiuit
Kiaccudukanusi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A o : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubamorexa LOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
o M https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbleHnnsie
37 u HIGL:HaCI)I peHHI)IE, aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa [JOK
pPHOA https://m.edsoo.ru/00ada52c
anemeHToB /l. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €0 MOJIO0KESHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoandeckoro 3akoHa aJis
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB
pooTpu bu6mmoreka [IOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 14
OFHAI XIMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMAYECKas bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMsIpHAS XUMHUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCTEHb OKHCICHI https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OKucCIUTeN U BOCCTAHOBUTEIIH bubmorexa OK

https://m.edso0.ru/00adb076
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65 KontponsHast padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIi ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumMnaeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsaTHE 0 XMMHUYECKOM PaBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa LOK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Eubmiorexa I[OK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmnorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHue COISTHON KUCIIOTHI,
_ R . https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Brruucnenue MaccoBOi JJOIM BBIXOJ1a bubmuorexa [JOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia LOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYecKoe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta q)(blxrl)m(qe?:lme u bubmmorexa [OK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 imnlzlec;:/le Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOICTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.edso00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coequHEHUA Kb bubmmorexa LHOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00aeld86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOMU JIOJM BbIXOJa MPOAYKTA
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblii ypok. O600111€HNE U bubnmoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IUVISA YYEHUKA

» Xumus, 9 knacce/ I'abpuensu O.C., Octpoymos U.I'., Cnaakxos C.A.
Axk1monepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

» Xumus: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepabotanHoe, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. T'abpuensn O. C., Bockoboitnukona H. I1., AlmykoBa A. B. Hacronbhas
KHHUTa yauTelsa. XuMusd. 8 kKi1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna «Xumus. 8 Kinaccy.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina
«Xumus». 9 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
8 kiacey : metoaudeckoe nocoodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndyeckue kaptol K yueoHuky O. C. I'abpuensna «Xumus.
9 kmaccy : Mmetoaudeckoe mocoodue / JI. M. Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepOUYHbIe padoThl K yueOHuKy O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YuiakoBa
u ap. - M.: [Ipoda, 2022. nanubie

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenuregannsichttp://www.chemnet.ru I'azera «Xumusi» U CaiiT 11 yIUTES
«Sl uny Ha YpOK XUMHUMN

http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUTEKIIHS
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeIbHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaaa MKOJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMus: SJIEKTPOHHBIN YICOHUK IS
CPEIHEM ILIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBIN YUCOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJIEIK: XUMUS
http://www.chemistry.ru JluctaHiroHHas OTMMITHA/IA 10 X UMHH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBINA IPOEKT
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