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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs COCTABIEHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, mpeactaBieHAbpx B DI'OC OO0, a Takke Ha OCHOBE
benepanbHO pabouel MPOrpaMMbl BOCIIUTAHUA U C YIETOM KOHIEHIINH MPENoIaBaHus
ydyeOHOro mpenmera «XuMmus» B o00pa3oBaTelbHBIX opraHuzamnusax Poccuiickoi
denepannm.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LEJAX, OOUIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUA W  Pa3BUTHS  OOydYalOIIMXCS  CPEACTBAMH  y4yeOHOro MpeaMmeTa,
yCTaHaBIMBAET  00f3aTelIbHOE  MPEAMETHOE  COJEpKaHWe,  IpeaycMaTpUBaET
paclpeleneHre ero Io KiaccaM MW CTPYKTypUpPOBAaHME IO pasfenaM U TeMam
[pOrpaMMbl 10  XHMMHH, OIpEAENseT  KOJWYECTBEHHBIE U  KAaYECTBEHHBIC
XapaKTEPUCTUKU COAEPKAHUSA, PEKOMEHAYEMYIO ITOCIEA0BATEIBHOCTD U3YYCHUS XUMUH
C Y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4eOHOTO IMpoIliecca,
BO3PACTHBIX OCOOEHHOCTEN OO0YYalOLIMXCs, ONPENEIseT BO3MOKHOCTH IpeaMeTa s
peanu3anu TpeOOBaHUM K pe3ylbTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTElIbHOMN
IporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, a Takxke TpeOOBaHMM K
pe3ynbTataM OOy4YeHHs XUMUU Ha YPOBHE II€JIel M3yueHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEILHON IEATEIbHOCTH 00YYaroIEerocs o OCBOEHUIO y4eOHOTO
COJIEPKaHMS.

3HaHWE XMMHH CIYXHUT OCHOBOW Il (OPMHUPOBAHUS  MHUPOBO33PECHHS
oOyuJaroIerocs, ero MNpPeACTaBICHUN O MaTepUAIbHOM €IUHCTBE MUPA, BAXXHYIO pPOJIb
UrparoT (HopMUpyeMbIEe XUMUEN MPEIACTABICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUHU U 00
HBOJIIOLIMYU BEIIECTB B MPUPOJIE, O MYTAX PELICHUs TJI00ATBHBIX MPOOJIEM YCTONYHBOIO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOW, DHEPIETUUYECKOM, NMUIIEBOW M JKOJIOTHYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3yuenue xumun:

CIIOCOOCTBYET peajii3allii BO3MOXHOCTEH JJii caMOpa3BUTHUS U (HOPMUPOBAHMS
KyJbTYPBI IMYHOCTH, €€ 0011el U GyHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOyyaroluxcs,  HaBBIKOB WX  CaMOCTOSITENbHOM  y4eOHOM  J1eATelNbHOCTH,
HKCIIEPUMEHTAJIbHBIX WM  HUCCJEJOBATENLCKUX YMEHHUHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €S TeIbHOCTH;

3HAKOMUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISila HA €QUHCTBO IPUPOABI M YEJIOBEKA, SIBJISECTCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHOHAYUHOM IrPaMOTHOCTH 00yUaIOIINXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS! K €CTECTBEHHOHAYUYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIMYECKOE 00pa3zoBaHUE
00yJaroIIIXCsl.



JlanHble HampaBieHUs] B OOyYE€HUHM XHUMHUU OOECHEYMBAIOTCS —crenuduxon
coJiepKaHusl yueOHOTO MpeIMeTa, KOTOPBIH SBISETCS Mearoruueck afanTHPOBAaHHBIM
OTpak€eHUEM 0a30BOIl HAYKH XMMHH Ha ONPEIETEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOUIUMUCS CHUCTEMbl II€PBOHAYAJIBHBIX IIOHATUH XHMHH, OCHOB
HEOPraHWYECKONM XMMHUU U HEKOTOPBIX OTAEJBbHBIX 3HAYUMBIX MOHSITHI OpPraHUYeCcKOn
XUMUH.

CrpykTypa coaepkKaHusi MpPOrpaMMbl [0 XMMHUHU CQOpPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0o noaxona kK €& wusydeHuro. ConepkaHue CKIAAbIBACTCS U3 CHCTEMBI
NOHATUN O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U CHCTEMBI MOHATUH O XMMHUYECKOM
peakuuu. OO0e 3TU  CcHCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0  MPUHLHUILY
MOCJIEIOBATEIBHOIO PAa3BUTUSL 3HAHMM Ha OCHOBE TEOPETHUYECKUX MPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— IPEJICTaBICHUN 00 3JIEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU MOTYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, Ppa3BHBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K
JPYroMy, BBIMIOJIHAS (PYHKIMU OOBSICHEHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHMS U
BO3MOYKHOCTEH MPaKTHYECKOr0 MPUMEHEHHUSI U MOTYUYEHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHue nporpaMmMbl 10 XUMHHM CIIOCOOCTBYET ()OPMHPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTAaBJIIOLIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOU
IPUPOABI, LIEHHOCTHOTO OTHOLIECHHS K HAYyYHOMY 3HAHUIO M METOJAM IO3HAHUS B
Hayke. M3ydyeHne XMMHUHM MPOUCXOAUT C MPUBJICYEHUEM 3HAHWW U3 PAaHEE NU3YYECHHBIX
yueOHbIX npeameToB: «Okpyxkaromuid Mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Ipy m3ydeHUM XUMHH TPOUCXOIUT (HOpMUPOBAHHE 3HAHUM OCHOB XUMHUYECKOM
HayKM Kak oO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOW [esATEIbHOCTU
YyelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajaya y4yeOHOro
IpeaMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHUM — Ba)KHEHIIMX
(bakToB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX MOJOKEHHM, ITOCTYMHBIX OO0O0OIICHMI
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B MPHOOIICHWH K HAYYHBIM METOAaM
NO3HAHUS TPU H3YYCHHM BEIIECTB U XUMHYECKHX peakuuil, B (HOpPMHUPOBAHUU U
Pa3BUTHHU TMO3HABATENbHBIX YMEHMM M UX MPUMEHEHUH B y4eOHO-IO3HABATEIBHOU U
y4eOHO-UCCIEIOBATENbCKOM  JIESITEIbBHOCTH,  OCBOGHHMM  NpaBWi  0E30MacHOro
oOpallleHus C BEIIeCTBaMHU B IOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:



— (dopmupoBaHHEe HMHTEIUIEKTYaJbHO PpPa3BUTONM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEIBHOMY TMPUHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATHUYECKOe MPHUOOIIEHUE 00yUYaromuxcs K
CaMOCTOSITETIbHOM TI03HABAaTEIbHOW JEATEIIbHOCTH, HAYYHBIM METOJaM I[IO3HaHU,
bopMHPYIONTUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0yYarouUMUCs
OTbITA PA3HOOOPA3HOMN NIEATENbHOCTH, TO3HAHUS U CAaMOTIO3HAHMS, KIIFOUEBBIX HABBHIKOB
(KTIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOEC 3HAYCHHE I Pa3TUUYHBIX
BUJIOB JICSITEIILHOCTH;

— ¢opmupoBanue oOuel GyHKIIMOHATBLHON U €CTECTBEHHOHAYYHO IPaMOTHOCTH,
B TOM YHCJI€ YMEHHH OOBSACHITH M OLICHUBATh SBJICHUS OKPYXKAIOIIETO MHpA,
UCIIOJIB3Ys 3HAHUS W OIBIT, MOJYYEHHbIE MPU U3YUYCHUH XUMHUHU, MPUMEHSATHh UX TMPU
pelieHuu npooieM B MOBCETHEBHOM KU3HU U TPYIOBOM I€ATEILHOCTH;

— (dopMupoBaHHE Yy O0Yy4YarONIUXCS T'YMaHUCTUYECKUX OTHOIICHHM, MOHHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM Uil BBIPAOOTKHA DKOJIOTMUECKH IE€JIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACSITEIBHOCTH B LIEISAX COXPAHEHHUS CBOETO 370POBbS U
OKPY KAIOIIEHU MPUPOJHOU CPEBI;

— pa3BUTHE MOTHUBAIlUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY MTPOGUJIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee YuCIO 4YacoB, OTBEACHHBIX IJII M3YUYECHHUS XMMUU HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBanus, coctapiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 ki1acce — 68 yacoB (2 yaca B HEJIEITIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemlecTBa. Dusnueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTosHUE BenlecTB. [lonsTHe
0 MeToAax Mo3HaHusd B xuMuu. Yucteie BemecTBa u cMecu. CrnocoObl paszzesieHus
CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaaeHTHOCTh aTOMOB XHWMHMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aTtomHas wmacca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuecTtBo BemectBa. Monbs. MossgpHass macca. B3anMOCBSI3b  KOJIMYECTBA,
MaccChl U YUCJIa CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuétel mo ¢popmysiaM XUMHUYECKUX
COCIMHEHNM.

Du3NYEeCKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €€ MprU3HaKU. 3aKOH
COXpaHEHUs] MacChl BEHIECTB. XUMUYeckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX
peakiui (CoeTMHEHUs, Pa3JIOKEHHUs, 3aMEILCHHs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON IMOCYy/I0M, TpaBuiamMu paboOThl B JabopaTopuu H
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOpPYAOBaHUEM, H3YYEHHUE M OIMCAHUE
(bU3NYECKUX CBOMCTB 00pa3IioB HEOPraHMYECKHUX BEIECTB, HAOMIOJAeHUE (DHU3UICCKHUX
(TutaBjeHUWE BOCKA, TasHWE JibJa, pACTHUpAHUE caxapa B CTYIKe, KWUIEHUE U
KOHJICHCAIlUsl BOABbI) M XHUMHYECKUX (TOpPEHUE CBEUYH, MPOKAJIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICMCTBUE MeJia C KHUCIIOTOM) SIBIICHWH, HAOJIOJACHUE U OMHCaHUE
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3jioxkeHue caxapa, B3auMOICHCTBUE
CEpHOM KHUCJOTBI € XJOpUIoM Oapusi, pasnoxkenue rtuapokcuaa menu (l1) mpum
HarpeBaHUM, B3aUMOJICHCTBUE kele3a ¢ pacTBopoM coiiu Menu (1), uzydenue crnoco6os
pa3ielieHusT cMmeceli: ¢ TIOMOINbI0 MarHuta, (QUIBTpOBAaHUE, BbHINIAPHUBAHUE,
JTUCTUIUIALINS, XpoMaTtorpadusi, MPOBEICHUE OYUCTKHA MOBAPEHHON COJIM, HAOJIOICHUE
U OINKCAaHUE PEe3yJIbTATOB MPOBEICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MaccChl, CO3/TaHlE MOJIeJIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BelECTB

Bo3gyx — cMmech ra3oB. CocraB Bo3zayxa. Kucimopon — 35eMEHT U IPOCTOE
BemecTBo. Haxoxkaenue kuciopoaa B npupoje, GU3n4ecKkne U XUMUYECKUE CBOMCTBA
(peakmuu  ropenwmsi). Oxkcuapl. [lpumenenwe xkuciopoma. CrmocoObl MOYYCHUS
KHCIIOpOJa B J1abOpaTOpuu M MPOMBIIUIEHHOCTU. KpyroBopoT KHUCIOpOJa B MPUPO/IE.
O30H — anIoTponHas MoIu(UKaAIUs KUCIOPOa.



TennnoBoit 3h(PexT XuMUYECKON peakiuu, TEPMOXUMHUUECKIE YPaBHEHHS, IK30- U
SHIAOTEPMUYECKHUE peaKIUuU. TOIMIMBO: yrojib U METaH. 3arpsA3HEeHUE BO3/lyXa, YCUIICHHE
MapHUKOBOTO A (eKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bonopon — snemeHT U mpoctoe BemecTtBo. HaxoxkaeHune BoAopoAa B MPUPOJE,
bu3znUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moayyeHus. Kuciorsl u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPAaBHCHHUSIM.

dusnyeckue cBorMcTBa BOAbl. Bosma kak pactBopuresns. PactBopsl. HacsllieHHbIe 1
HEHACBILLIEHHBIE pacTBOPbI. PACTBOPUMOCTH BelecTB B BoJe. MaccoBasi 107151 BEIIECTBA
B pacTBOpe. XMMUYECKHE CBOMCTBA BoAbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJE U B
YKW3HU 4yenoBeka. KpyroBopoT BOAbI B IPUPOAE. 3arpsi3HEHUE NPUPOAHBIX BoA. OxpaHa
Y OYKCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHenuil. Oxcuasl.  Kiaccudukarms
OKCH/JIOB: coJieobpasyroiiue (ocHOBHBIE, KHCIJIOTHBIE, amdoTepHbIe) U
HecoseoOpasyronme. HoMmenknatypa okcuoB. dusznyeckue U XMMHYECKHUE CBOMCTBA
okcHuA0B. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukaius OCHOBaHU: MIENOYM U HEPACTBOPUMbIC OCHOBAHMS.
Homenknarypa ocHoBaHui. @Pu3MYeCKME€ W XHUMHUYECKHME CBOWCTBA OCHOBAHUMU.
[Tosryuenrne oCHOBaHHU.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucinor. Pusznyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHoctn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conmu. Howmenknatypa coineil. ®dusznueckue W XHUMUYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COACPkKaHMUS KUCIOpOJa B BO3AYyXe, IOJy4YEHHUE,
coOuMpaHue, paclo3HaBaHWE W U3YYCHUE CBOWCTB  KHUCIOPOJa, HAOJIOICHHE
B3aUMOJICHCTBUA BEIIECTB C KUCJIOPOJIOM M YCIOBHUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropeHus (mMoskapa), o3HaKOMJICHHE C oOpas3laMu OKCHJIOB M OINKHCAaHUE WX CBOMCTB,
nojlyuyeHue, coOupaHue, pacro3HaBaHWE U HM3Yy4YEHUE CBOMCTB Bojaopojaa (TopeHue),
B3aumojeicTBue Bojopoaa ¢ okcugom wmead (II) (Bo3MOKHO wuCHOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOJeHue OO0pa3IoB BEIMIECTB KOJWYECTBOM |  MOJIb,
HCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHMsI BEIIECTB C Pa3IMUYHOM PAaCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIIEHHOM MAacCOBOW JIOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICCTBHE BOJIbLI C METalyIaMM (HaTpUeM M KajbllueM) (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHAIOB), HCCIEJOBAaHUE OOpa3IOB HEOPTaHUYECKUX
BEII[ECTB PA3JUYHBIX KJIACCOB, HAONIOJCHUWE W3MEHCHUS OKPACKH WHIUKATOPOB B
pacTBopax KHCJIOT U IIeJIo4ei, u3ydeHue B3aumojercTBus okcuga meau (l1) c



pacTBOPOM CEPHOM KHUCIIOTBHI, KHCJIOT C METaUIaMH, pPEaKkluid HEeUTpaIu3aluu,
IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO METaula JIPYTHM M3
pacTBOpa COJIM, PEHIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 N0 TeMe «BakHenmme Kiacchl
HEOPTaHUYECKUX COEIUHEHUI.

IMepuoaunueckui 3akoH u Ilepyoagnuyeckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
. U. MenneneeBa. Ctpoenue aTomMoB. XumMHuyeckasi CBf3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[lepBble MOMBITKH KIacCCU(MUKAIMU XUMUYECKUX AieMeHTOB. [loHaTHe O rpymmax
CXOIHBIX JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEJbHbIE METaJUIbl, TaJOreHbI,
WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yroT aM(pOTEPHBIE OKCUJIBI ¥ TUAPOKCHIBI.

[lepnogmuecknil 3akoH. Ilepmoandeckast cucrema XUMHUYECKHX 3yeMeHTOB J[. M.
MenneneeBa. Koporkomepuonnas u anuHHonepuogHas Qopmbl [lepuogunyeckoit
cucteMbl xumuueckux diemeHToB [J[. WM. Menneneea. Ilepuoasl W Tpymbl.
Pu3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHHE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 31eMeHTOB lleproauyeckoit
cucrembl JI. M. Menneneea. XapakTEepUCTHKA XUMHYECKOTO JJIEMEHTA IO €ro
nonoxeHuto B [lepuogmueckon cucreme /. . Menaeneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYIIaM U NEPUOJaM.

3nauenune llepumoamueckoro 3akoHa u llepuoanueckor CUCTEMBI XUMHUYECKHX
DJIEMEHTOB UIA pa3BuUTHUs Hayku W npaktuku. [[. M. MenneneeB — yu€HbpIl U
IpaKIaHUH.

Xumuyeckass cBs3b. KoBajeHTHas (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucneHusi. OKHCIUTEIbHO--BOCCTAHOBUTEINBbHBIE peakuuu. [Iporeccs
OKHUCIICHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LMHKAa C PAacTBOpaMHU KHUCIOT M UIENOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
pEeaKIu pa3ioKeHUs,, COCTUHEHHUS).

Mesicnpeomemmnuie céasu

Peanmuzanusi MeXOpeAMETHBIX CBSI3eM MNpH M3Yy4eHUHM XHUMUU B 8§ Kjacce
OCYUIECTBIISIETCS] YEPE3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYUHbIX MOHATHM, TaK
U TOHATHM,  SBISAIONIMXCS ~ CHUCTEMHBIMHU Uil  OTACJIbHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.



OO0mme ecTeCTBEHHOHAYYHbBIC TIOHSTHS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaNMW3, CHWHTE3, KiIacCUPUKANKsI, TIEePUOAUIHOCTh, HAOIIOJECHUE, DSKCIECPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

®dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJHW], HU30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJa, DJICKTPUYCCKUM 3apsij, BEIIECTBO, TeI0, OOBEM,
arperaTHOE COCTOSIHWE BEIIECTBA, ra3, (GU3WYECKHUE BEITUYUHBI, CAMHHUIIBI WU3MEPCHHUS,
KOCMOC, TJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atMmocdepa, rugpocdepa, MUHEpaabl, TOPHBIC MOPOJIBI, IOJC3HBIC
HCKOIIa€MbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKasI peaKLMs

[Tepuomuueckuii 3akoH. Ilepuoguueckass cucremMa XUMHYECKUX 3ieMeHToB 1. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIUs, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [leprnoanyeckoit cucteMe u CTpOCHUEM MX AaTOMOB.

CrpoeHne BeniecTsa: BUAbl XUMUYECKON CBSI3H. THUIIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKU W BHUIA
XMMHUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSAIIMXCA K Pa3JIM4YHBIM  KJlaccaM HEOPraHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanys XUMHUYSCKUX PEaKIuil M0 pa3IdyHbIM IMpHU3HAKaM (10 YHUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIICCTB, IO TEIUIOBOMY 3(P(DEKTy, 10 U3MECHCHHIO
CTEMCHEW OKHUCJICHUS XUMHUUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTanu3aropa). JK30- ¥ SHJI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUSI.

[TonsitTue O CKOpOCTHM XuUMHUYECKOW peaknuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATHUMBIX XHMHUYCCKHUX peakinusaX. [IOHSITHE O TOMOTCHHBIX M TI'e€TePOTCHHBIX
peakuusx. llonstue o karanuse. Ilonstne o XumMmuyeckoM paBHOBecuu. DakTopsbl,
BIIUSIIONIME HA CKOPOCTh XUMHYECKOM PEAKIUM U TOJO0KEHUE XHUMHYECKOro

paBHOBECHS.
OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU pEaKInH. CocraBnenue YPaBHEHUM

OKHUCJTUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI C UCITOJIF30BAHUEM METO/A SJIEKTPOHHOTO
Oajanca.

Teopust SICKTPONMTHICCKON JTUCCOIUAIMHU. DJISKTPOIUTHI M HEAICKTPOJHTEHI.
Karnonbl, anmoHpl. MexaHWU3M AHCCOIMANMUA BEIIECTB C Pa3IUYHBIMH BHUIAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.



Peakuuu wmoHHOrOo OOMeHa. YCIOBHA MPOTEKAHUSA pPEaKIUil HMOHHOro OOMeEHa,
MOJIHBIE ¥ COKPAIIEHHBIE NOHHBIE YpaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBAaHUH U
CoJiell B CBETE MPEACTABICHUN 00 SJIEKTPOIMTUYECKON maucconuanuu. KauecTBeHHbIe
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEIIAIMH KPUCTAIUTMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METaJUIOB M HeMeTa/uIoB (Tpaduta 1 anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS ),
UCCIICIOBAHUE 3aBHCUMOCTHM CKOPOCTHM XHMHUYECKOM peakuuu OT BO3JCUCTBUS
pa3MyHBIX (PAKTOPOB, HCCIEAOBAHUE JIJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
MPOIIECCa TUCCOUMAIIMU KUCIOT, MIE0Yel U cojel (BO3MOXKHO MCIIOIb30BaHUE BUACO
MaTepuaioB), MPOBEJCHUE OIBITOB, MJUTIOCTPUPYIOUIUX MTPU3HAKU MPOTEKaHUS peaKIuid
MOHHOTO OOMeHa (0Opa3oBaHUE OCaJiKa, BbIJIENICHUE Ta3a, 00pa30BaHUE BO/IbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKlMil (rOpeHue,
peakiMu pas3lIoKEHUs,, COCIMHEHHUS), PACMO3HAaBaHHWE HEOPTaHWYECKUX BEIIECTB C
MOMOII[BI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTasibl 4 MX coeIMHEHU S

O6miass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (GU3HYECKHME CBOMCTBA MPOCTHIX
BEII[ECTB — rajoreHoB. XMMHUUYECKHE CBOMCTBAa HAa MpUMepe Xjopa (B3auMOJCUCTBHUE C
MEeTajulaMM, HEeMeTaljlaMu, wenoyamu). XjaopoBoaopod. ConisiHas — KUCJOTa,
XMMHWYECKUE CBOWMCTBA, MOJyYEHUE, MpUMEHEHUE. JlelicTBrE XJI0opa U XJIOPOBOAOPOA
Ha OpraHu3M 4yejoBeKa. BaxkHeillne XJI0puibl U UX HaXOXKJIECHUE B IPUPOJIE.

OO6mast xapakrepuctuka 235eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue W (GU3HMYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALUUA KUCIOPOJa U
cepbl. XuUMHUYECKHe CBoicTBa cepbl. CepoBoIOpoOjd, CTpoeHue, (u3nyeckue Hu
XUMHuYeckue cBoiicTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCJIOTHBIX OKCHJIOB.
CepHast kuciorta, puU3NUYECKHUE W XUMHUUYECKHE CBOMCTBA (OOIIME KaK MPECTAaBUTEIS
Kjlacca KUCIOT M crneuuduueckue). XUMUYECKHE pEaKIuu, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a TOJIy4eHHs] CEpHOW KUCIOoThl. [IpumeHeHue cepHoit
kucioThl. CoJIM CepHOM KHUCIOThI, KayeCTBEHHAas peakuus Ha CyJb(ar-uoH.
Haxoxnenue ceppl M €€ COCAMHEHUWW B TIpUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY’KarOUIEN CpeJibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH, 3arPSI3HEHHUE BO3/lyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPAIISHUS.

OO61mast xapaktepuctuka 3aeMeHToB V A-rpyniibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIC CTEMIEHU OKUCICHUS. A30T, pacpocTpaHEeHUE B MpUpoje, Gundeckue u
XUMUYecKrue cBoucTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (Qusnyeckue u
XUMUYECKHE CBOWCTBA, MOJydeHrne u npuMeHenne. Colm aMMOHUSA, UX (U3UIECKUE U
XUMUYECKUE CBOMCTBA, NpUMEHeHHE. KadecTBeHHas peakuus Ha HOHbBI aMMOHUS.



A3oTHas kuciora, e€ moiiydeHue, (Pu3ndeckne U XUMHUYECKHe CBOMCTBa (00muMe Kak
IpEeCTaBUTEN Kilacca KUCIOT U cnernuduueckue). Mcnonap3oBaHne HUTPATOB U CONEH
aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX ynoOpeHuid. XWUMHYECKOE 3arps3HCHHE
OKpYXalollel cpeibl COCIMHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IU, 3arpsi3HEHHE BO3/1yXa,
mo4Bbl U BoAoEéMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, dusudeckue u
xumudeckue coiictBa. Okcua docdopa (V) u dochopHas kucimora, GU3MUECKUE U
XUMUYECKAE CBOWCTBa, TmoiydeHue. VMcmombp3oBanue QocdatoB B KadecTBe
MUHEpaIbHBIX YIOOpEHUH.

O6mast xapakrepuctuka 35eMeHTOB |V A-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHCICHUS. YTJIEpOoJ, alJIOTPOMHbIE MOIU(pUKAIIH,
pacnpocTpaHeHUuEe B Mpupoje, (PU3MYEeCKHue M XHMHYECKHE CBOMCTBA. AJCOpOLHSL.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriepojaa, ux (pu3nyeckue u XUMMUYECKUE
CBOICTBA, JACHCTBUE HA )KUBbIC OPTaHU3MBI, IOJYyYEHUE U TPUMEHEHNE. DKOJIOTUUECKHE
npo0semMsl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V), runoresa rinobanbHOro MOTEIIICHUS
KJIUMaTa, MapHUKOBBIM 3PdekT. YronpHas KuUCIOTa U €€ coliu, UX (U3NYECKUEe U
XUMHUYECKUE CBOMCTBA, TNOJydeHHE U TMpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-noHbl. Mcnonb3oBaHrue kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIIUICHHOCTH U
CEJIIbCKOM XO3SIMCTBE.

[lepBoHavasnbHbIE TOHATHUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEIWHEHHUSIX
yraepoja (MeTaH, 3TaH, ATWIEH, aleTUJIeH, 3TaHOJ, INIHMIEPUH, YKCYCHas KHUCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTki  (OGH3WH), WX PpOJdb B OBITY W TpOMBINIICHHOCTH. [loHsATHE O
OMOJOTUYECKH BaKHBIX BEIECTBAX: KHUPAX, OCJKaX, YrieBOJaX — M UX POJIU B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX COSTMHEHUM.

KpeMuuii, ero ¢u3nueckue 1 XMMUYECKHE CBOMCTBA, MOJIYyYCHHE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. Oo6mue npeacrasienust o0 okcuae kpemuus (1V) u
KpeMHueBoi kucnote. CUIIMKAThI, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIICHHOCTH.
Baxneiiimme cTpouTenbHbIE MaTepuUalibl:  KepaMuKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobiiemMbl 0€30MacHOrO MCIMONIb30BAHUS CTPOUTEIBHBIX MATEPHUAIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUE O0Opa3I0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJISHOW KHCIIOTHI,
MPOBEICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHWE MPU3HAKOB X
MPOTEKaHUs, OIBITHI, OTpaXKaromye GU3NICCKUE U XUMHUCCKUE CBOMCTBA TaJIOTCHOB U
UX COEQUHEHUN (BO3MOXHO HCIOIb30BAHUE BHJIEOMATEPUAIIOB), O3HAKOMJICHUE C
oOpasliaMu XJIOPUJOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOpa3liaMu cepbl u e
COEMHEHHUSIMH (BO3MOYKHO HCIOJIB30BaHUE BUACOMATEPHUAIOB), HAOIIOACHUE TTpoliecca
oOyriuBaHus caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3YUECHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHCIOThI, MPOBEACHUE KayeCTBEHHOMN



peaknuu Ha Cyiab(haT-uoH U HAONIOJCHHE MPU3HAKa €€ MPOTEKaHMs, 03HAKOMJICHHE C
¢uznyeckuMu  cBoiicTBamHu  a3ota, ¢ochopa M HX COCAUHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB), o0pa3iaMu a30THBIX U (OCPOpHBIX yIOOpeHHil,
MoJIyueHue, coOMpaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB aMMHaka, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U (ocdar-uoOH M U3ydeHUE MPU3HAKOB UX
IIPOTEKAHMS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HMCHOJB30BAHME BUACOMATEPUAIIOB), U3YUEHUE MOJEIICH KPUCTALIMYECKUX
peméTok anmaza, rpadura, ¢yiiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJicopOLuu
pacTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa,
MOJIy4eHHe, COOMpaHHe, paclo3HABAHME W HW3YYEHUE CBOMCTB YIJIEKUCIOTO Tasa,
MPOBEJICHUE KAYEeCTBEHHBIX pEaKIUM Ha KapOOHAT U CUJIMKAT-UOHBI U H3YUYCHHE
MPU3HAKOB MX  MPOTEKaHWS, O3HAKOMJICHHME C TOPOAYKIHEH  CUJIMKATHOM
MPOMBINICHHOCTH, PEUIEHUE OHKCHEPUMEHTAJIbHBIX 3a1ady no TeMme «Baxuelmue
HEMETAJUIbI U UX COCTUHECHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6mras XxapakTepuCTUKa XUMUUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nonoxkenus B [leproanueckoit cucreMe xuMmudeckux snemMeHToB . . Menneneesa u
cTpoeHus: atoMoB. CTpoeHHEe METAJIOB. MeTamnueckas CBS3b M METaJUIMYecKas
KpUCTAJUIMYECKAsl PEMIETKA. OJIEKTPOXUMHUYECKUI PSA HANpsHKEHUW  METaJUIoB.
dusznyeckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOmMe CcrnocoObl MOJy4eHUs
MeTaJioB. [loHSITHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUThl HUX OT
Koppo3sun. CruiaBsl (CTajb, YyT'YH, JIOPATIOMAHUM, OPOH3a) U X MIPUMEHEHUE B OBITY U
MPOMBIIIEHHOCTH.

[Ilenounsle meTayuipl: mojoxeHue B llepruoanyeckor cuUCTEME XUMHUYECKHUX
anemenTtoB [[. M. MenneneeBa, CTpOEHHME HX aTOMOB, HAXOXKICHHE B IPUPOJE.
®duznyeckrue M XMMUYECKHE CBOMCTBAa (Ha mpumepe HaTpus U Kamusi). OKcuabl |
TUAPOKCUIBI HATPUS U Kanusd. [[puMeHeHre meI0uYHbIX METAIJIOB U X COCTUHEHUI.

[IlemoyHO3eMENBHBIE METAUIBI MATHUM U KaJbIUW: MOJIO)KeHUE B [leprnoandeckon
cucteMe xuMmudeckux oanemeHTtoB JI. WM. MeHnngeneeBa, CTpoeHHME HMX aTOMOB,
HaxoXJaeHue B mpupoae. Ouznueckue m XMMHUYECKUE CBOWCTBA MArHUSl M KaJIbIUA.
Baxnelmme coenuHeHuss Kaimblus (OKCHI, THAPOKCHI, coyid). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHECHHUS.

AmomMuHui: nonoxkenue B lleprognueckoil cucteMe XUMHYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOCHUE aTOMA, HAXOXKJIECHUE B ITpUpoic. PU3NUECKUE U XUMUYECKHUE
CBOMCTBa arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIPOKCHIA ATFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckor cucremMe XMMUYECKHX 3yeMeHToB [, .
MenaeneeBa, CTpOEHHE aTOMa, HAXOXKICHUE B mpuponae. Ousndeckue U XUMUYECKUE
cBoMcTBa keneza. Oxkcupl, ruapokcubl u conu xenesa (1) u xenesza (111), ux cocras,
CBOMCTBA U NOJIyYEHUE.



Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHUE C 00pa3aMu METAJJIOB U CIUIABOB, NX (PU3MUECKUMHU CBOMCTBAMH,
U3YYCHUE  PE3ylbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXHO  HCITOJIb30BAHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHUIA KAIbIUS U HATPHsI C BOJON
(BO3MOXXHO KCIIOJIb30BaHUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOIBI,
mpolecca  rOpeHus — Jkejue3a B KUCIoOpoie — (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), TPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIMil Ha HOHBI: MarHUs,
KaJIbIUs, alfoMuHMs, nuHka, xenesa (Il1) u xemeza (Ill), menu (1), HabmoneHue u
OMKMCAHWE TPOILECCOB OKpAlIMBaHUA IUIAMEHU HOHAMU HATpUs, Kalius U KaJlbLUA
(BO3MOXXHO HCIIOJIB30BAaHME BHJIEOMATEPHANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB
THAPOKCH]IA ATFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE dKCIICPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHenme MeTaJulbl U KX COCTMHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa u wmaTepuansl B TIOBCEJIHEBHOM JKM3HU 4elloBeKa. besomnacHoe
WCITOJIb30BAaHUE BEIIECTB M XHMHYECKUX peakiuii B ObiTy. I[lepBas momomis mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XAMHYECKOE 3arps3HCHHE OKpYKAmoIew cpeasl (TpenenbHas AOMyCTUMAs
KoHIleHTparusi BemectB, nanee — I[IJIK). Ponb Xumuu B pemieHUu SKOJOTUYECKUX
pooIem.

Xumuueckuii IKCnepuUMeHm:

u3yueHue oOpas3loB MaTepuanioB (CTEKJIO, CIJIaBbl METaJJIOB, MOJHUMEpPHbIC
MaTepHuabl).

Mesrwcnpeomemmnuwle céasu

Peanuzanusi MEXNpeAMETHBIX CBS3€M MpU HM3yYeHHMH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX TIOHIATHMA, TaK
U TOHATHH,  SABJISIONIMXCS ~ CHCTEMHBIMH  JUISI  OTACHBHBIX  TPEIMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mmue ecTeCTBEHHOHAYYHbIC TIOHSTHS: HAYYHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHWHTE3, KilacCU(pUKAIKA, TIEePUOJANIYHOCTh, HAOIIOICHNE, DKCIICPUMEHT,
MOJICIUPOBAHUE, W3MEPCHHUE, MOJICb, SBIICHHWE, MAPHUKOBBIA 3(PQEeKT, TEXHOIOTHS,
MaTepHabl.

duznka: marepus, aToM, JJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, W30TOIIbI,
PaOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYCCKUN 3apsijl, MPOBOJIHHUKH, TOTYPOBOTHUKH,
JUDJICKTPHUKH, (OTOIIEMEHT, BEIICCTBO, TEJI0, 00hEM, arperaTHOE COCTOSIHHAC BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTa/UIMYECKass pemETKa, CIUIaBbl, (U3UYECCKUE
BEITUYMHBI, CAUHUIIBI W3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Connue.

buonorus: ¢dotocuHTe3, nbIXaHue, Ouochepa, HSKOCUCTEMa, MUHEPATBHBIC
yIA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIE MOPOIBI, IOJIE3HBIE
WCKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS IIPOrPAaMMbI OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCS B XOA¢ OOYYCHHS XUMHU B CAMHCTBE YYCOHOH M BOCIHUTATEIIHHOMN
JEATETLHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMU POCCUUCKUMU COITMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPHUHATHBIMA B OOINECTBE TMpaBWIaMU U
HOpMaMHU TIOBEACHUS U CIIOCOOCTBYIOT IIpoIleCCaM CaMOIIO3HAHUS, CaMOPA3BUTHS W
COITMAIM3AIMU 00YJaIOIIHNXCSl.

JInynocTHBIE pe3ynbTaThI OTpa)xaroT TOTOBHOCTD oOyJaronuxcs
PYKOBOJICTBOBATBCS CHCTEMOW IMO3UTHUBHBIX IEHHOCTHBIX OPHECHTAIMA W PACIIUPEHUE
OIIBITA JIEATENHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUSA

IIEHHOCTHOTO OTHOIICHHMS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACJICAWIO, TIOHMMAaHUS 3HAYCHHWS XHUMHYECKOW HAyKH B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW WHGOpMAIHMEH o
MEePEIOBbIX JIOCTIDKCHHUSAX M OTKPBITHUSAX MHPOBOM W OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MIPEICTABIICHUS O COIMAIBHBIX HOPMAax M MpaBUjIaX MEXITMYHOCTHBIX OTHOIICHUI
B KOJUIGKTHBE, KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOINECTBEHHO TIOJIE3HOM,
y4eOHO-HCCIIeIOBATEIILCKOM, TBOPUYECKON 1 JIPYTUX BUJIAX AEATCIHBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIESATEIBHOCTH  IIPU  BBINOJHCHUH  y4eOHBIX,
MO3HABATENIbHBIX 3aJ1ay, BBITOJHCHUM XUMHUYCCKUX OSKCIEPHUMEHTOB, CO3JaHUHU
y4eOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B TIPOIECCE
ATOW y4eOHOW ACATEIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE W ITOCTYITKH
CBOMX TOBApUIIEH C MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHE TIPEJICTABIICHUS O BEIIECTBE W XHWMHYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIOIINE OCHOBY
JUTS TIOHWMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBI, B3AUMOCBSI3SIX YEJIOBEKa C IPUPOTHOM CPEIOi, O
pOJIM XUMUH B TTIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MI03HABATE/IbHBIE MOTHBBI, HAIlpaBJCHHBIC Ha ITOJYYCHHUE HOBBIX 3HAHHHA 10
XUMUHU, HEOOXOAWMBIC Il OOBSICHEHUS HAOIIOJAaEMbIX TMPOIIECCOB U  SBJICHUM,



N03HABATEJIbHOM, THPOPMAIIMOHHON U YUTATEIbCKON KyJIbTYpPbI, B TOM YHCIJIE HABBIKOB
CaMOCTOATENBHOM paboThl C Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOM JIMTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEeHHMIO U T[O3HaHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00Opa30BaHUIO, IPOSKTHOM U MCCIIEIOBATEIBCKON NE€ATEIbHOCTH, K
OCO3HAHHOMY BbIOOPY HAIPABIEHHOCTH U YPOBHSI 00y4YEHUS B JaJIbHEUILIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU YKU3HH, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATUE BPEIHBIX
OpUBBIYEK (YyHOTpPEOJCHUS alKOrojsl, HApKOTHUKOB, KYpEHHs), HEOOXOAUMOCTH
coOto/IeHUsT TTpaBui O€30MACHOCTU NPH OOpAIEHWH C XMMHYECKMMHU BELIECTBAaMHU B
OBITY U peajbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W Tpyda pas3InyHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN [0 XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIYAIBHON
TPAaEKTOPUHM MPOAODKEHUST 00pa3oBaHHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUTHOU
npo(heCcCHOHANIBHON JIEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
aJanTHUPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K IMPUPOJE KaK MCTOUYHUKY JKHU3HHU Ha
3emiie, OCHOBE €€ CyILeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J10POBOIO M 0€30MacHOro
oOpa3za >KW3HHM, OTBETCTBEHHOE OTHOIICHHME K COOCTBEHHOMY (HU3HYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHMS MpaBUi 0OE€30MacHOro
MOBEAECHUS MpU pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTyalUsAX, YTPOKAOIINX 30POBbIO
U KU3HU JII0JICH;

CHIOCOOHOCTH TNPUMEHATh 3HAHUS, MOJIy4daeMble MPU HM3YUYEHUU XUMHH, IS
pelieHuss 3a7ad, CBSA3AHHBIX C OKPYKAIOLIEH NPUPOJHOW CpEeNoM, ISl IOBBILICHUS
YPOBHSI SKOJIOTUYECKOHN KYJIbTYpbl, OCO3HAHUS IT100aJBbHOTO XapaKkTepa SKOJIOTHYECKUX
npo0ieM W MyTed HuX peleHusi MOCPEICTBOM METOJOB XUMHUHU, 3KOJOTHYECKOTO
MBIIUICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMETHBIX  pE3yJIbTAaTOB  BBIACIAIOT  3HAYUMBIE IS
(dbopMUpOBaHHS MHPOBO33pEHUS OOICHAYUYHbIE TMOHATHS (3aKOH, TEOpHUs, MPUHIUII,
rUMnoTe3a, (akT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPbIE UCTIOIB3YIOTCS B
€CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETaX M IMO3BOJISIIOT Ha OCHOBE 3HAHHUM W3 ATHX
npeaMeToB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOW HAyYHOW KapTHMHE MuUpa, U



YHUBEpCAJIbHbIE  yueOHble  JIeMCTBUS  (MO3HABAaTElIbHbIE, = KOMMYHHUKATHBHBIE,
pPETYISITUBHBIE),  KOTOpbIe  obOecrmeunBarOT  (OPMHpPOBAHHWE  TOTOBHOCTH K
CaMOCTOSATEILHOMY TITAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOH ACITEIHPHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHHUSI UCTOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOSHUM 3HAHUMU:
PacCKpbIBaTh CMBICT XHUMHUYECKUX MOHSITUN (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTUSIMU), HUCIOJIB30BATh TMOHATHUS IS
OOBSCHEHUS OTIEIbHBIX (PAKTOB M SIBIICHWN, BHIOMPATh OCHOBAHUSA M KPUTEPUU IS
KIaccu(PUKalMi XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUN, yCTaHABIUBATh
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIYy OOBEKTAMHU H3Y4YEHHUS, CTPOUTH JIOTMUYECKUE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTUBHbIC, MO aHAJOTHUM), JEJaTh BBIBOJBI WU
3aKJIIOYCHHS;

yMEHUE TIPUMEHSATh B TMpOIECCe TO3HAHUA TMOHATUA (NIPEAMETHBIE U
METaNnpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HUCIOJIb3yEeMble€ B XHUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHHM MOJCIbHBIC MPEACTaBICHUS —
XUMHUYECKUW 3HaK (CHMBOJI DJJIEMEHTA), XUMHUYeckas ¢opMmysia U ypaBHECHHUE
XUMHUYECKON peakiy — MpU PEeIIeHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YYETOM 3TUX
MOJICNIbHBIX TIPEJICTABIICHUN BBISBJISATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU
MU3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMUUYECKUX PEaKIUi, BBISBISATH
o0IIue 3aKOHOMEPHOCTH, TPUYMHHO-CJICJACTBEHHbIC CBS3M U TPOTHUBOPEUUS] B
M3Yy4aeMbIX ITPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOJb30BaTh IOCTABJIEHHBIE BOMPOCH B KAyeCTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI sl (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE
MPaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEeHUE OMbITa [0 TUIAHUPOBAHUIO, OPraHU3alMM W  TPOBEJICHUIO
YYCHHUYECKUX  JKCIIEPUMEHTOB, yMEHHE Ha0mojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, GopMyJIHpoBaTh O000OIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, WCCIEIOBAHMS, COCTABIATh OTYET O
npoJie’aHHoM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W  HMHTEPIPETHUPOBATH  WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (POpM MpeacTaBICHUS, TMOJTYyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS JIMTEpAaTypa XUMHUYECKOTO COJEpXaHUsI, CIIPaBOUYHbIE MOCOOUS,
pecypcbl IHTepHETa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(pOpPMALIHIO;

yMEHUE TPUMEHSTh Pa3IMYHbIE METOABl W 3alpoChl TPU TIOWCKE M OTOOpe
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMBIX ISl BHIMIOJTHEHUS YYEOHBIX



U TO3HABATENbHBIX 33Jau OINPEAENEHHOrO THUMA, MPHOOpETEeHHE OmbITa B 00JacTU
UCTIONb30BaHUSl  MH()POPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH,  OBJIaJICHHE
KyJIbTYpOl ~ aKTHBHOIO  WCHOJB30BAHMS  PA3JHMYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY MpecTaBieHus HHGOpPMAIUU U
WJUTKOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECTIOKHBIMU CXEMaMH, AUarpaMmMaMHy, APYTrUMU
dbopmamu rpaduKu U UX KOMOUHAITUSIMU;

YMEHUE HCIOJB30BaTh M  aHaJU3MpOBaTh B  Ipolecce yd4eOHOM U
UCCJIEIOBATENLCKOW  IESITEIBHOCTH HMH(POPMALIMIO O BIMUSAHUM POMBIIUIEHHOCTH,
CEIBCKOT0 X035IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPELBI.

KoMMyHMKATHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUSI 3aJlaBaTh BOMPOCHI (B Xoj€ auayiora W (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbI, POPMYJIUPOBATH CBOU NPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHUS
IIPEIIOKEHHON 33/1a4H;

YMEHUS NPEJCTABIAT MOJYyUYEHHBIE PE3yIbTaThl IIO3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTALUI0 pPE3YyJIbTaTOB BBINOIHEHUS
XUMHUUYECKOTO OJKcrHepuMeHTa (1abopaTOpHOro OmbITa, JabopaTopHOl padOThl MO
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAaMHM B  COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBATEIbCKON AEATENBHOCTA IPU PELICHWH BO3HHMKAOIINUX
npo0seM Ha OCHOBE Y4Y€Ta OOUIMX MHTEPECOB M COTJIACOBAaHUA MO3ULIUN (00CyXIeHuUs,
OOMEH MHEHHSIMH, «MO3TOBBI€ IITYPMbI», KOOPAMHALIMS COBMECTHBIX JEUCTBHIA,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U JpyTHeE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHSA:

YMEHUE CaMOCTOATEIBHO OINPEACNATh LEIU JACSITEIBHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJMPOBaTh U TNPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTb, BBIOMpaTh Hambosiee 3(PPEeKTUBHBIE CIOCOOBI pPEIICHUS YYEOHBIX U
NIO3HABATEJIBHBIX  3a/lad, CaMOCTOSITENBHO  COCTABJISITH WM  KOPPEKTHPOBATh
IIPEUIOKEHHBIA QJITOPUTM JIECHUCTBUM IIPU BBINOJHEHUM 3aJaHUM C YYETOM IOJy4YEHUS
HOBBIX 3HaHUI 00 Hu3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKUHUAX, OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM 1I€JM, YMEHHUE HUCIO0JIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJIaraéMble B YCIOBUHU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO O0SI3aTENIBHOTO COJEP KAHUA,
YCTAHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoOi, BBIICIISIIOT: OCBOCHHBIC
OOy4YarOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOObI ACHCTBUH, cielupuyYecKue s
npeaMeTHONW obnactu «XUMHs, BUIBI ACSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS,
ero MHTEepIpeTalny, Ipeodpa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUYEOHBIX U HOBBIX
CUTYaLHSIX.



K koHiy oOyuenus B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

. pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHSITUH: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J10JIsl XUMUUYECKOTO 3JIEMEHTA
B COCOWMHEHUH, MOJSIPHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETIEHh OKUCIICHUS, XUMUYECKasl peakius, KiIaccupuKaims
peaKuuii: peakuuu COCOUHEHHUS], PEAKIIUH Pa3JIOKEHHS, PEAKINH 3aMEILICHHS, PEAKIIUH
oOMEHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((PEKT peakiuu, siapo aroma,
AJICKTPOHHBIN CJIOM aToma, aTOMHas OpOWUTallb, pPaJANyC aToMa, XMMHYECKas CBS3b,
MOJIsIpHAsE M HEMOJsipHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBas JI0JIsl BellecTBa (MPOIICHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

. WUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUIH;

. HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY 11 COCTaBJICHUsS] (POPMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIIN;

. OMpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHUSX,
CTETICHb OKHUCJICHHS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAJJIC)KHOCTh BEIIECTB
K ONpeneia€HHOMY KJacCy CO€IMHEHH 1o ¢GopmyaaM, BHJA XHUMHYECKOW CBA3U
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;

. packpeiBathb cMbIci [lepuommueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHX
AJIEMEHTOB OT WX MOJ0XeHus B llepuonanueckoit cucrteMe, 3aKOHOB COXPAaHEHUS MacChl
BEIIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaIpo;

. OMUCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoi
CUCTEMbl XMUMHUYECKMX »3JIEMEHTOB: pa3iuyaTh MNOHATUSA «rJIaBHasg mnoarpymnmna (A-
rpynmna)» u «mnobouyHas mnoarpynmna (b-rpymma)», manbie u  OOJbIINE TEPUOIBI,
COOTHOCUTHh O0O3HAYEHMS, KOTOpble MMEIOTCA B Tabmuie «llepuoamdeckasi cucrema
xumuueckux anemeHtoB [[. M. MenzgeneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHUMHUYECKHUX DJEMEHTOB (COCTaB W 3apsja sjapa, oOIlee YHCIIo
AIIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHhI, HEOPTraHMYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, IO
TerIoBoMy 3G DeKTy);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX ypaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;



. MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MNPOTEKAHUS XWMHUYECKUX MPEBPALICHUA B Pa3JIMYHbBIX
YCIOBUSIX;

. BBIUHCIIITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEeHTa 1Mo (opMysie COSIUHEHHUS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUN;

. MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON JIESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OO0OIIEeHHE, CHCTeMATH3alMI0, KIACCU(UKAIMIO, BBISBICHUE
[IPUYUHHO-CJIEACTBEHHBIX CBA3E€W — Il U3YyYECHHUs CBOMCTB BELIECTB U XUMHUUYECKUX

peakuuii, €eCTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUS — HaONIOIEHUEe, HU3MEpEHHE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICIICHHBIN );
. CJIeI0OBaTh MpaBUjaM MOJIb30BAHHUS XUMUYECKON MOCYAOU U J1a00paTOpHBIM

o0opyZ0BaHUEM, a Tak)Ke IMpaBuUiiaM OOpalleHUsi C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOAA), IPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U TIPOBOJIUTH XMMHUYECKHUE HKCIEPUMEHTHI 10 PAcClO3HABAHUIO PACTBOPOB IIEIOUEH U
KHUCJIOT C IIOMOIIbIO UHIAUKATOPOB (JTaKMYC, (peHOoJIPTalIenH, METUIIOPAHXK U IPyTHeE).

K koHiy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSl YMEHHUIA:

. pacKpbIBaTh CMBICJI OCHOBHBIX XHUMHYECKUX TIOHSATHUM: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIHOCTh, CTEIEHb OKUCIICHHS, XUMHYECKas
peakiusi, XUMU4ecKas CBsI3b, TETUIOBOM 3(P(DEKT peakinu, MOJb, MOJSPHBIA 00BEM,
pPacTBOp, AJIEKTPOJUTHI, HEIEKTPOJIUTHI, HJIEKTPOJIUTHUECKAs AUCCOLMALINS, PEAKIUU
MOHHOTO0 0OMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, 0OpaTUMBbIe U HEOOpaTUMBbIE
pEeaKIu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMHU, OKUCIIUTENb, BOCCTAHOBUTED,
OKHCJICHME U BOCCTAHOBJICHUE, aJUIOTPOIUsA, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHasi, WOHHAsA, METAUIMYECKasd), KpUCTAUIMYecKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XWUMHUYECKOW pEaKIMH, TMPeaeiabHO JIOMyCTHUMas
koHueHTpaus [1/IK Bemecrna;

. WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHWYECKHX TOHSITUH U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAILICHUI;

. UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIEHUSI (POPMYJT BELIECTB
Y YPAaBHECHUM XUMUYECKUX PEAKIUN;

. ONPENEIIATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MNPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COeAMHEHUH Mo ¢opMysaMm, BHI XMUMHYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJuIMuecKasi) B HEOPraHWYECKUX COEIMHEHMSIX, 3aps]l HOHA IO XUMHUYECKOH



dbopmyie, xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTAHWYECKUX COCAMHECHHM, THIT
KPUCTALTMYECKON PElIETKU KOHKPETHOTO BEIECTBRA;

. packpeiBath cMbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBAThH €r0 MOHMMAHKE: OMUCHIBATh U XapaKTepU30BaTh TAOJIUYHYIO (POpMY
[lepuonnuueckoit cUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pPa3jiudaTh MOHSATHUS «IJIaBHAs
noarpynmna (A-rpynna)» U «mnodounas noarpynna (b-rpynma)», Manbie U OOJbIIHE
MEepUOAbl, COOTHOCUTh 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B MEPUOAUUYECKON TAOIUIIE, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCio 3JIEKTPOHOB M paclpe/iesieHue UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB DJJEMEHTOB U UX
COCIMHEHUH B Mpejiesiax MaJIbIX TIEPUOJI0B U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS UX
aTOMOB;

. KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIEeCTBA,
XUMUYECKUE peakiuu (MO YHMCIY M COCTaBy YYacTBYIOIIUMX B PEAKIMU BEHIECTB, MO
Ter1oBoMY 3G (PeKTy, M0 UBMEHEHUIO CTENEHENH OKUCICHUSI XUMUYECKUX 2JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUE XUMHUUYECKUE
CBOMCTBa TMPOCTHIX U CIIOXKHBIX BEIIECTB, IOJATBEPXKJas OMHCAHUE IpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPABHEHUS AIEKTPOJIUTUUECKON JUCCOLUALIMY KUCIIOT, IIeI0Yen
U COJICH, TIOJIHBIE U COKpalIEHHbIE YPAaBHEHUS PEaKlMil MOHHOTO OOMEHa, YpaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKY BEIIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

. pacKkpbiBaTh  CYIIHOCTb  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINiA;

. MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMmyJie COCTUHEHHUS, MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOU PEaKIuu;

. co0JIroAaTh MpaBuiia MOJIb30BAHUS XUMHUUECKON MOCYA0M U J1aO0paTOpPHBIM
o0opy/ioBaHMEM, a TakKe MpaBujia oOpalleHUs C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMU T10 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOJTYYEHUIO U
coOupaHutio ra3000pa3HBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

. MIPOBOJIUTH PEAKIUH, MOATBEPIKIAIOIINE KAaUeCTBEHHBI COCTaB Pa3IMUHbBIX
BEILIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPUA-, OpomMuA-, MOAUA-, KapOOHAaT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-HOHBI, KATUOHBI AMMOHHUS W HOHBI
M3YYEHHBIX METAUIOB, MNPHUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
BEILIECTB;



. MIPUMEHSTh OCHOBHBIE ONEpallMi MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, O0O00OIlEHHe, CHUCTEMAaTHU3allll0, BBISIBICHHE MOPUYUHHO-
CIEIACTBEHHBIX CBSI3€M — I U3YYEHHS CBOMCTB BEIIECTB M XUMHUUYECKHUX PEAKIIHM,
€CTEeCTBEHHO-HAyYHbIC METO/Ibl MO3HAHUS — HAOJI0ICHUE, U3MEPEHNE, MOJICIMPOBAHHUE,
AKCTIEPUMEHT (pPEeabHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu 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 Bonopon. Ilonsitue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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 dJIeMeHTOoB []. 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[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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 cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE 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 )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 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
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
Yp i https://m.edso0.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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN 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
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LHOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. 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 bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [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/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [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
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

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

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKInil buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
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 NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [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, MOJTYyYEHUE U bubmoreia LOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa 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"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

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 OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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