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HOACHUTEJIBHAS 3AIINCKA

[TporpamMma mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHOU
porpaMMbl OCHOBHOTO o0Iero obpaszoBanus, mpeacraBieHHbIx B PI'OC 00O, a
TaK’K€ Ha OCHOBE (QeaepaibHOW pabouyell MporpamMMmbl BOCIUTAaHUS U C YYETOM
KOHLEMIMU TNpernojaBaHusl Y4yeOHOro IMpeaMeTra «XuMHUs» B 00pa3oBaTelbHbIX
opranusanusix Poccuiickoint @enepauuu.

[Iporpamma mo xumMuu nAaéT NpeACTaBICHHE O ILensiX, oOuieil crpareruu
00y4eHHUs, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMH y4eOHOIO IperMeTa,
yCTaHaBIMBAeT  0O0fA3aTENIbHOE  MPEAMETHOE  COAEpXKaHUE, IpelycMaTpHUBaeT
pacmpesiesieHHMe €ro Io KijaccaM MU CTPYKTYpHpOBaHME IO pasfelaM M TeMaM
nporpaMmbl [0  XHMHH, ONpEAeNseT KOJIMYECTBEHHbIE U  KAayeCTBEHHBIE
XapaKTepUCTUKUA COJEPKAHUSI, PEKOMEHIYEMYIO I[OCJIEIOBATEIbHOCTh H3yUYEHUs
XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU Y4eOHOIO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O00ydYaroImuXxcs, OIpeIeNseT BO3MOMXKHOCTH
npeaMeTa s peaqn3aluu  TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs, a TAKKE
TpeOOBaHUM K pe3yibTaTaM 00yuYeHUs XUMUHU Ha YPOBHE LeJIel U3yUueHus MpeaMeTa u
OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOW JEATENBHOCTH OO0y4Yaromerocs Io
OCBOEHHIO YYEOHOTO COACPKAHMUS.

3HaHME XHUMHUU CIY>)KMUT OCHOBOM i  (OPMUPOBAHHUS MHUPOBO33PEHHUS
o0yyaromierocs, ero NpeJCTaBIeHUI 0 MaTepUAIbHOM €AMHCTBE MHUpPA, BAXXHYIO POJIb
urparoT GopMupyemble XUMHEH MpeACcTaBICHUS O B3aUMOIIPEBPALICHUSX YHEPIHH U
00 DHBOJIOIMM BEIIECTB B MPUPOJE, O MNYTAX pEUICHHUS TJI0OATbHBIX MpolIeM
YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUECKOM, MUILEBOW WU
9KOJIOTMYECKON 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHECHHUS.

N3yuenune xumuu:

CHoCOOCTBYET peayin3aluy BOZMOXKHOCTEH JIJIsl caMOpa3BUTHs U (HOPMUPOBAHUS
KyJbTYpPbl TUYHOCTH, €€ 0011 U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS M TBOPYECKHUX CHOCOOHOCTEH
o0yyarommxcsi, HaBBIKOB HUX  CaMOCTOSITENIbHOW  y4eOHOH  JAeSTeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M MCCIEOBATENIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM KU3HHU, TaK U B IPO(heCcCUOHAIIBHOM €SI TebHOCTH;

3HAaKOMHUT CO CHEIU(PHUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €IMHCTBO IPUPOJBI M YEJIOBEKa, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (GOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUalOIIUXCSl;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTEeCTBEHHO--
HAy4YHbIM 3HAHUSM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B AKOJOIMYECKOE
oOpa3zoBaHue 00yJarOIIUXCSI.

JlanHble HampaBjieHHsT B OOy4YEHUMM XHMMHHM OOECIedMBArOTCS creundukoit
COJlep’KaHMs ~ Y4yeOHOro  mpeAameTa,  KOTOpbIA  fABISETCA  IEJaroru4ecku
aJanTHUPOBaHHBIM OTPAKEHHWEM 0a30BOIl HAYKM XMMHMM Ha ONPENEIEHHOM JTamne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro OOpa30BaHMsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl TEPBOHAYANIBHBIX MOHITHH XUMHUHU, OCHOB
HEOPraHMYECKOW XMMUHU U HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX NOHITHI OPraHUYECKON
XHMHH.

CtpykTypa coiepKaHHs MpOrpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona K €€ usydeHuro. CopepiaHue CKIAAbIBAETCA W3 CHUCTEMBI
HOHATUN O XMMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHITUH O XMMHYECKOU



peakuu. OO6e 3TH  CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl [0  MPUHIUILY
IIOCIIEZIOBATEILHOTO Pa3BUTHs 3HAHMM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YUY€HUs O CTPOCHUHU aTOMA U XUMHUYECKOU CBSA3H;

— IPEJCTaBICHUIN 00 ANEKTPOIUTHUECKON AUCCOLMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHMS  PACCMATPUBAIOTCS HA  OCHOBE  DMIIMPHUYECKU
HOJYYEHHBIX M OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEI0BATEIBHO OT OIHOIO
YPOBHS K JAPYrOMY, BBINOJHSAS (PYHKIUU OOBSICHEHHS U NPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUSI U BO3MOXHOCTEW NMPAKTUYECKOTO MPUMEHEHHUS W MOJYUYEHHs] H3ydaeMbIX
BELIECTB.

OcBoeHue  mporpaMMbl 1O  XHMHUH  CIHOCOOCTBYeT  (hOpMHPOBAHHIO
MIPEACTABICHUS O XMMUYECKOW COCTABIAIONIEH HAy4YHOW KapTUHBI MUpPA B JIOTHUKE €€
CUCTEMHOU MPHUPOAbI, IEHHOCTHOIO OTHOUIEHUS K HAay4YHOMY 3HAHHUIO U METOJaM
[IO3HaHUA B Hayke. V3ydyeHne XuMUU NPOUCXOIUT C NPUBJICYEHUEM 3HAHUN U3 paHee
M3YYEHHBIX y4eOHBIX MpeameToB: «Okpysxaroumuii Mup», «buosnorus. 5—7 kiaacce» u
«®Du3nka. 7 Kaacey.

[Tpu n3yyeHH XUMUHU MPOUCXOAUT (GOPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOU
HayKH Kak o00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON AESITEIbHOCTH
YejoBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJBTYpbl. 3ajada yuyeOHOTO
MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUW — Ba)KHEHUIINX
(akToOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJOKEHUM, AOCTYIHBIX 0000IIEHUMN
MHPOBO33PEHUYECKOr0 XapaKTepa, si3blka HayKH, B MPUOOUIEHUH K HAYYHBIM METOAAM
MO3HAHMUSA TNPU U3YYEHUU BEUIECTB M XHMMUYECKHX peakiuil, B (HOpMUPOBAHUU U
Pa3BUTHH MO3HABATEIbHBIX YMEHHM M MX MPUMEHEHUH B yueOHO-TIO3HABATEIbHON U
y4eOHO-HCCNE0BATENbCKON  JICSITENIbHOCTH, OCBOGHMM IMpaBWi  0€301acHOro
oOpallleHus ¢ BEUIECTBaMU B TIOBCEIHEBHOMN KU3HU.

[Ipy m3ydyeHUM XUMHUH Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs Ba)KHOE
3Ha4YeHHe NpruoOpenu Takue 1eH, KakK:

— (opmupoBaHHE HHTEJUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHNIO, COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY NPUHSATHUIO pEIIEeHUH,
CHOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HH;

— HanpaBJeHHOCTh O0yUYEHHUs Ha CUCTEMAaTHUECKOe MPUOOIeHne 00yYaroumxcs
K CaMOCTOSITEJIbHON TO3HABaTEIbHON JEATENBHOCTH, HAYYHBIM METOJAM IO3HAHUS,
(OpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— ofecreueHne YCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIUMHUCS
OIbITa Pa3HOOOpPA3HON MEATENbHOCTH, MO3HAHUS M CAaMOMO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUYEBBIX KOMIIETEHLMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYECHHE I
Pa3IUYHBIX BUJIOB AESITEIBHOCTH;

— (QopmupoBanue oO0mel (QYHKIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
IpPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, OJYyUYEHHbIE IPU U3YYEHUH XUMHH, IPUMEHATh UX
IIPU pPELICHUH TPOOJIeM B IIOBCEAHEBHOM JKU3HU U TPYIOBOM JEATEIHHOCTH;

— ¢opmMupoBaHHe y 00YUYAIONIMXCS TYMAHUCTUYECKUX OTHOIIEHUH, MTOHMMAaHUS
LEHHOCTH XUMHYECKUX 3HAHHWH JUIS BBIPAOOTKH SKOJOTUYECKH IIeTIeco00pa3zHOro
MIOBEICHMS B OBITY U TPYAOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHUS CBOETO 3J0POBBS
1 OKPY’KarOLIEH IPUPOJHOMN CPEbI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOCHHUS OOIIEUETI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOPY NMPpO(dUIIs U HAPABICHHOCTH JaJIbHENIIEro 00y4eHusl.



OO1ee 4nCIIo 4YacoB, OTBEACHHBIX JI U3yUYEHUS] XUMUH Ha YPOBHE OCHOBHOTO
obrrero obpaszoBanus, coctaBiser 136 uacoB: B 8 kimacce — 68 wacoB (2 uaca B
Hezemo), B 9 kimacce — 68 yacos (2 yaca B HEZIEIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHavanbHbIe XUMHYECKHE TIOHATHSA

[Ipeamer xumuu. Ponb XUMUU B )KU3HU YEJIOBEKa. XUMHUS B cucTeMe Hayk. Terna
u BemiecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BEILECTB.
[lonsiTne o merogax mo3HaHUS B XuUMUU. YwucTele BemiecTBa M cMmecH. CrocoObl
pa3aeneHus CMECE.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJBI XHUMHYECKUX
a5eMeHTOB. IIpocThie 1 cloXHbIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (popmyina. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHuTenbHas aToMHas Macca. OTHOcHUTENbHas
MOJIEKYJIsipHast Macca. MaccoBasi 107151 XUMHYECKOI'0 JIEMEHTA B COEIMHEHUH.

KonuyectBo BemecrBa. Monb. MousipHast Macca. B3anMocBsI3p KOJIMYECTBa,
Macchl U YUCJIA CTPYKTYPHBIX €AUHMUIL BeliecTBa. Pacuérel no popMynamMm XUMHUYECKUX
COCIMHECHUM.

dusnyeckue U XUMUYECKUE SIBICHMsS. XUMHUYECKas peakuus U €€ NMpU3HAKU.
3aKOH COXpaHEHHUsT MacChl BELIECTB. XHUMHUYecKHe ypaBHeHUs. Knaccudukanms
XUMHYECKUX Peakiuii (COeTUHEHMS, pa3IOKEeHHsI, 3aMellleHrs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCyN0il, mpaBujiaMu paboOThl B J1aOOpaTOpuu M
npuémMamu oOpamieHusi ¢ JadopaTOpHbIM OOOpPYAOBAHHEM, H3yUYE€HHE WM OIHMCAHUE
(bu3HUeCKNX CBOWCTB 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, HAOMI0AeHHE HU3MUECKUX
(nmaBneHUE BOCKA, TasHUE JIbJla, pAacTHUpaHUWE caxapa B CTyIKe, KWUIIEHHE U
KOHJICHCAIsl BOJAbI) M XUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJEHCTBUE Mela C KUCIOTOM) SIBJIEHUM, HAOJIIOICHUE U OINKCaHue
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKLUi (pa3IokKEeHUE caxapa, B3auMOJIEHCTBHE
CEpHOM KHCIOTHI C XJopumoMm Oapus, pasznoxkeHue ruapokcuaa meau (1) mpm
HarpeBaHUM, B3aMMOJCUCTBHE jkene3a ¢ pactBopoM comu Mmeau (1), usyuenwe
CHOCOOOB pa3/ieJIeHUs] CMeceil: ¢ TOMOUIbI0 MarHuTa, GUIbTPOBaHUE, BbITApUBAHUE,
IUCTWLIALMS,  Xpomarorpadusi, MpOBEACHHE OYUCTKHM  IOBAapeHHOW  couy,
HAOIOZIeHNEe M OINMCAaHUE PE3yJbTATOB IPOBEACHHS OIbITA, HWIIIOCTPUPYIOLIETO
3aKOH COXpaHEHUS MaccChl, CO3JaHe MOJeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHellue npeacTaBUTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — aneMeHT W mpocrtoe
BelecTBO. HaxoxieHue kuciopoa B Mpupojae, PU3nyeckue 1 XuMUYeCKue CBONCTBA
(peakiuu topenus). Oxcunpl. Ilpumenenue xkucimopona. CrocoObl MOTyYECHHS
KHCJIOpO/a B JIAOOpAaTOPUU M IMPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B npupo/ie.
O30H — a;utoTponHas MoAU(UKALINA KHCIOPOIa.

TernoBoit 3PPexT XUMHUUECKON peakluu, TepPMOXUMHUYECKHE YPaBHEHUS, SK30-
W DHJOTEpMUYECKHE peakuuu. TOIuIMBO: yrojib M MeTaH. 3arps3HeHue BO3AyXa,
yCHJIEHHE MapHUKOBOTO 3(deKTa, pa3pyIIieHne 030HOBOTO CIIOSI.

Bognopon — aneMeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B IPUPOJE,
¢bu3nuecKre U XMMUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI monyyeHus. Kucinotsr u
COJIH.

Momnsipablii 00b€M ra3oB. Pacuérsl mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BoAbpl. Boma kak pactBopurenb.  PacTBOpEI.
HacellieHHble 1M HEHACBILIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 105151 BEIIECTBA B pAacTBOpE. XMMHUUECKUE CBOMCTBAa BOJbl. OCHOBAaHMS.
Ponp pactBOpoB B mpupoae M B KM3HU 4YesloBeKa. KpyroBopor Boabl B HPHUPOJE.
3arpsi3HEeHHEe MPUPOIHbIX BoA. OXpaHa M OUMCTKA IPUPOIHBIX BO.



Knaccudpukanus Heopranmdyeckux coenauHenuil. Oxcuabl. Kiaccudukanus
OKCHJOB:  cojieoOpasyionue  (OCHOBHBIE,  KHCIOTHbIE,  aMdoTepHble) U
HecoseoOpasyromue. HoMenknatypa okcuioB. @u3nueckue U XUMHUYECKHUE CBOMCTBA
okcuaoB. [lonyuenne okcuaos.

OcHoBanus. Krnaccudukanus OCHOBaHMM: IIETOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. DU3NMYECKHME M XHUMHYECKHE CBOWCTBA
ocHOoBaHMU. [Tonydenne oCHOBaHUM.

Kucnotsl. Knaccudukauusa kucinor. Homenknatypa kucinor. Pusznueckue u
XUMHUYECKHe cBoMcTBa KucaoT. Psaxg axktmBHoctm MetamioB H. H. bekerosa.
ITonyueHnne KuCoT.

Comu. Homenknatypa coieil. @u3znueckue U XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue comeil.

['eneTnyeckast cBsi3b MEXY KJIACCAMU HEOPTaHUYECKUX COEIUHEHMUIA.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OIPEJICJICHUE COAEpPKaHUsSI KUCIOpOoJa B BO3AyXE, MOJy4YEeHHE,
coOupaHue, pacro3HaBaHWE W U3YYCHHE CBOWCTB KHUCIOpOa, HaOII0AeHNE
B3aMMOJICMCTBUS BEHIECTB C KMUCIOPOAOM M YCIOBUS BOSHUKHOBEHUS U MPEKPALICHUS
ropeHus (moxapa), oO3HaKOMJICHHE ¢ 0oOpasllaMH OKCHUIIOB M OIMCAHUE UX CBOWCTB,
MoJIy4eHue, cobupaHue, pacrio3HaBaHUE U M3yuU€HUE CBOMCTB BOAoOpoja (TOpeHwue),
B3auMojelicTBue Bojgopona ¢ okcuaoMm Mmead (1) (BO3MOXKHO HCIOIB30BaHHUE
BHJICOMATEpUaIOB), HaOIIOJeHHe OO0pa3lloB BEIIECTB KOJUYECTBOM 1 MOIb,
HCClIeIoBaHUE OCOOEHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMUYHON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEM PaCTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METaJUIaMHU (HATPUEM U KajblueM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJJICOMATEPUATIOB), HCCIEIOBaHUE OOpa3IOB HEOPraHUYECKUX
BEIIIECTB PAa3IMYHBIX KJIACCOB, HAOIIOJIEHUE H3MEHEHUS OKPAaCKHM HMHIUKATOPOB B
pacTBOpax KHUCJIOT W IIeJioued, m3ydeHwe B3aumojeictBus okcuma menu (1) c
pacTBOpPOM CEPHOM KHCJIOTHI, KHUCIOT C METAUIaMH, PEAKLUHI HEUTpaIu3aluu,
MOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOIO MeETala APYTUM W3
pacTBOpa COJIM, PELICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BakHenine Kiacchl
HEOPraHUYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepumoaumyeckas cucreMa  XHUMHYECKHX
anemenToB JI. WN. MenaeneeBa. CrtpoeHue aroMoB. XHMHYECKasl CBAA3b.
OKHNCIUTENbHO-BOCCTAHOBUTEIbLHbIE PeaAKIUU

[lepBrie MOMBITKH KIAacCH(UKAIMM XUMHUYECKHX »dJeMeHTOB. lloHatne o
TPYIIax CXOJHBIX DJJIEMEHTOB (ILENIOYHbICE U IIEJOYHO3EMENTbHBIC METaJUIbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yloT aM()OTEPHBIC OKCUILI U
TUIAPOKCH/IBI.

ITepnognueckuit 3akoH. [lepuoanueckas cuctemMa XuMHUYECKUX diiemeHToB []. U.
MenneneeBa. Koporkonmepuomnas u anuHHONepuoaHas (opmer Ilepuoamdeckoit
cuctembl xumuueckux oaneMeHtoB J[. M. Menneneea. Ilepuoasl M rpyImsl.
OU3NYECKUN CMBICIT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHue
MEKTPOHHBIX 000J0UYEK aTOMOB TEPBBIX 20 XUMHUUYECKUX AeMeHTOB [lepuoanueckoit
cucrteMmbl [[. M. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO 3JIEMEHTA IO €r0
nosioxkeHuro B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUINYECKUX U HEMETAIUIMYECKUX CBOKCTB I10 TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoandeckoil cucTeMbl XUMHYECKUX
JJIEMEHTOB Ul pa3BUTHA Hayku M npaktuku. J[. M. MenneneeB — y4éHblil u
rpakIaHVH.



Xumuyeckass cBa3b. KoBasieHTHass (mOJdsipHass U HEMOJsIpHAsl)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMHUYECKUX AIEMEHTOB. MIOHHas CBA3b.

Crenenb okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. [Ipouecchl
OKHCJICHUS U BOCCTAHOBJICHHS. OKHUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHHe OOpa3loB BEIIECTB METAJUIOB M HEMETaUIOB, B3aUMOJIEHCTBUE
TUAPOKCUAA I[MHKA C pacTBOpaMHM KHUCIOT M IIEJI0Yeil, IPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN (TOpEHHE,
pEeaKINu pa3i0KEeHUsI, COSTUHEHHUS).

Mesicnpeomemmnbwle ceazu

Peanu3zanuss MeXIpeAMETHBIX CBs3€M NpM HM3y4YeHHH XUMUU B 8 Kiacce
OCYIIECTBIIIETCA YEPE3 HMCIIONIb30BAHUE KAK OOIUX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK ¥ MOHATHH, SBISIOIIUXCS CUCTEMHBIMH ISl OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE TOHATUSA: HAyuyHbIM (pakT, rumoresa, Teopus,
3aKOH, AaHaJlMW3, CHHTE3, KIaccU(uUKalus, MNEepUOJUYHOCTh,  HAONIIOJCHUE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusuka: matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIHI,
PaAMOaKTUBHOCTh, MOJEKYJa, 3JIEKTPUUYECKHI 3apsj, BELIECTBO, TENO, O0BEM,
arperaTHoe COCTOSTHHE BEIeCTBa, Ta3, (pU3ndyecKkrue BEIMUNHBI, SAMHUIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dotocuntes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaAJbl, TOPHBIE MOPOAbI, MOJE3HbIE
HCKOIIaeMbl€, TOIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYecKasi peakuus

Ilepuoanuecknii 3akoH. [leproanueckas cucreMa XuMU4decKkux 3iueMeHToB /1. U.
Menpneneera. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHMM  CBONCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUONIOB, KN, KAJIBLMS U UX COEIUHEHUN B
COOTBETCTBHUU C MOJIOKEHHEM 3JIeMeHTOB B [leproauueckoii cucreMe U CTpOCHUEM UX
aTOMOB.

CrpoeHne BemiecTBa: BUABl XMMHYECKOW CBA3M. THIIBI KPHUCTAUIMYECKHX
PEIIETOK, 3aBUCHMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAIIIMYECKOM PEIIETKH H
BHUJAa XUMHYECKOHN CBS3H.

Knaccudukanys um HOMEHKIAaTypa HEOPraHHMYECKHX BEHIECTB. XUMHUECKUE
CBOICTBA BEILECTB, OTHOCALIMXCSA K pa3IM4YHBIM KJjaccaM HEOPraHWYECKHUX
COEJIMHEHUH, TeHEeTUYECKasl CBA3b HEOPTAaHUUECKHUX BELIECTB.

Knaccudpukanusi XuMUYECKUX PEakIuil 1Mo pa3InyHbIM MpU3HAKaM (110 YUCTYy U
COCTaBY y4acTBYIOIIMX B PEaKLMU BEIIECTB, MO TEMIOBOMY 3P eKTy, 0 U3MEHEHHUIO
CTeNEHEeW OKHUCICHUS XUMUYECKHUX »JJIEMEHTOB, 1O OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). JK30- U 3HIAOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHMSL.

[TonsiTue o ckopoctu xuMudeckoil peakiuu. lloHarue 006 oOpaTUMbIX H
HEOOpaTUMBIX XMMUYECKUX peakuusx. [IoHSATHE O TOMOTEHHBIX U TE€TEPOTreHHBIX
peakuuax. [lonarne o xaramuse. Ilonatne o XxuMmuueckom paBHOBecuU. DaKTOPBHI,
BIUSIOIIME HA CKOPOCTh XMMHYECKOW pEakIMM U IOJIOKEHUE XHMHUYECKOIO
paBHOBeECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuuu. CocraBinieHue YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMl €  HKCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOrO OanaHca.



Teopust >MEKTPOIUTUYECKON TUCCONMAIMHU. DIEKTPOJIUTHI U HEIIEKTPOJHUTHI.
Kartuonsl, annonsl. MexaHH3M JUCCOLIMAIIMM BEIIECTB C Pa3UYHBIMU BHJIAMU
XuMH4eckoi cBa3u. CreneHp aucconuanui. CUibHbIE U CIIA0bIE ANEKTPOIUTHI.

Peakuuu moHHoro oobmena. YcinoBHUsl MPOTEKaHUS peakiuii MOHHOTO OOMeEHa,
MIOJIHBIE M COKpAIIEHHBIE HOHHBIE YpaBHEHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAHHIMA
U Ccoled B CBETE MNPEICTAaBICHUI 00 3JIEKTPOJIUTUYECKON JUCCOLMALIUU.
KauectBennsbie peakinn Ha HOHBL. [IoHATHE O rUAPOIN3E CONEM.

Xumuueckuii Ixkcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMUECKUX PEHIETOK HEeOpraHu4YeCKUuX
BEILIECTB — METAUIOB M HEeMeTaUioB (Tpadura M amMasa), CIIOXKHBIX BEIIECTB
(xIopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEaKUIuu OT
BO3JICHCTBUS pa3IUYHbIX (PAaKTOPOB, HCCIEAOBAHKUE JIEKTPONPOBOJAHOCTH PACTBOPOB
BEIIECTB, TMpoIlecca JTUCCOLMAIMUA KHUCIOT, Ieoded u  cojeil  (BO3MOXKHO
UCIIOJIb30BAHME BHUAECO MaTEpPHAJIOB), MPOBEJEHUE OIBITOB, HWLIIOCTPUPYIOLIUX
MPU3HAKKU MPOTEKAaHUsl peaklnii HOHHOTO oOMeHa (0O0pa30BaHME OCAJKa, BBIJEIICHUE
raza, oOpa3oBaHHE BOJIbI), OMBITOB, HILTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTENBHBIX peakiui (rOpeHue, peakiuu pa3ioXKEeHUs, COSIUHEHUS),
pacro3HaBaHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX peakUuil Ha
MOHBI, peLIEHNE 3KCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtannbl 1 ux coeinHeHUsI

OO6mass  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJIopa (B3auMOICHCTBHUE C
MeTa/llaM{, HeMeTaUlaMH, Iienodamu). XuopoBogopona. ConsHas KHCIIOTa,
XUMHYECKHE CBOMCTBA, MOJy4YeHUE, MIpUMeHeHue. JlelcTBre XJtopa u XJ0poBOA0pOaa
Ha OpraHMu3M 4YesoBeKka. BaxkHelve XJI0puabl U X HaX0XKJI€HHUE B IPUPOJIE.

O6mas xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTerneHu okucieHusa. CTpoeHne M (U3NUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U Cephbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOpOia U
cepbl. Xumuueckue cBoiicTBa cepbl. (CepoBoOpOA, CTpOEHHE, (QU3NYECKUE U
XUMHYECKHE cBOWCTBA. OKCHABI CEpbl KaK NPEICTaBUTENM KHUCIOTHBIX OKCHJOB.
Cepnas kucioTa, pU3M4YECKHe U XUMUYECKHE CBOWCTBA (OOIIME KakK MpeACTaBUTEIS
KJlacca KHUCIOT W crneuuduueckue). XUMHYECKHE pPEaKIUH, JeXKallue B OCHOBE
MPOMBIIIJIEHHOTO Ccrocoba TMOody4yeHUs CepHOM KuchoThl. llpumeHnenue cepHoit
kuciaoTel. ConmM CepHOM KHUCIOTHI, KadeCTBEHHAs pEakiHs Ha Cylb(ar-HoH.
Haxoxnaenne ceppl W €€ COEOUHEHUWW B TMpUpPOJie. XUMHYECKOE 3arpsa3HEHUE
OKpY Xaroueil cpesibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JT0XK/IU, 3arpsA3HEHHE BO3yXa
1 BOJOEMOB), CITIOCOOBI €T0 MPeI0TBPAIICHUSI.

OO6mas xapakTepucTuka 3yeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJIE,
¢dusnueckre U XxuMuyeckue cBoiictBa. KpyroBopor asora B mpuponae. AMMHak, ero
¢usnyeckre 1 XUMUIECKHE CBOICTBA, MoJlydeHne u npuMeHeHne. Coaum aMMOHUS, UX
¢dbu3nueckre U XMMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas! peakius Ha UOHBI
aMMOHMsI. A30THasi KHUCIIOTa, €€ MojydyeHue, (Gu3nueckue U XMMHUYECKHE CBOMCTBa
(oOmme kak TpeAcTaBUTENs Kiacca KUCIOT W crnenuduueckue). Mcmonap3oBaHue
HUTPATOB U COJICH aMMOHHSI B KadyeCTBE MHHEPAIbHBIX ynoOpeHHil. XUMHUECKOe
3arpsiI3HEHNE OKPYXKAIOLIEH Cpelpl COEAVMHEHMSIMHU a30Ta (KHCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop, alIoTponHble MOAUPUKALUN
dbocdopa, pusndeckue u xumudeckue cBoiictea. Oxcun pocdopa (V) u dpochopnas
KHCIOTa, (u3MUeckne W XWMHUYECKHE CBOICTBa, monydeHue. lcnomp3oBaHue
¢docharoB B kauecTBE MUHEPATBHBIX YI00PEHHIA.



O6mas xapakrtepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTENEHU OKHUCIEHUsS. YTIEPO, aUIOTPOINHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B NpUpoje, (PU3HUECKHE M XHMHYECKHE CBOWCTBA. AJCOpOIMS.
KpyroBopot yraepoaa B npupone. Okcuabl yriieposa, ux (pusnyeckue u XuMU4eCcKue
CBOMCTBa, [JEHCTBHE HAa JKUBBIE OPraHU3MbI, IIOJYyYE€HHUE U NPUMEHEHUE.
DKOJIOTHUECKUE TPOoOJIeMbl, CBsi3aHHbIe ¢ okcujaom yriepona (IV), rumotesa
I00aTbHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIN 3 (deKT. YroabHas KuUcIoTa U €&
colid, HX (PU3NYECKHE UM XUMHUYECKHE CBOWCTBa, INOJNyYECHHE U MPUMEHEHUE.
KauecTBennas peakuus Ha kapOoHaT-uoHBL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIINHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35UCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COEIMHEHUAX
yriaepoja (MeTaH, 3TaH, STWIEH, aleTHIEH, 3TaHOJ, INIMIEPUH, YKCYCHas KHCIIOTa).
[IpupoHbIe UCTOYHUKH YTJIEBOJAOPOAOB (YyroJib, MPUPOAHBIN Ta3, HEPTH), MTPOTYKThI
ux mnepepaboTku (O€H3MH), MX pOJIb B OBITY W MPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yriaeBoiax — U UX POJIA B KU3HU
yesoBeka. MaTepraabHOE €IUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COETMHEHUN.

Kpemuuii, ero ¢usmyeckue # XUMHUYECKHME CBOWCTBA, IIOJNyYE€HUE U
npumeHenne. CoeMHEeHUs] KpeMHUs B mpupoje. OOmue npencraBieHus o0 okcuje
kpemuust (IV) u kpemHueBoil kuciore. CHIHMKaThl, UX WCIOJIL30BaHHE B OBITY, B
MPOMBILIJIEHHOCTU. BakHellline CTpoUTENIbHbIE MaTepuajbl: KEpamMHKa, CTEKIIO,
neMeHr, OetoH, kenme3o0eTroH. [IpoOmembl  Ge30MacHOTO  WCMOIb30BAHUS
CTPOUTENbHBIX MaTEPUAJIOB B MIOBCEHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

U3yueHrne O0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI,
MPOBE/IEHNE KaYECTBEHHBIX PEAKIUI Ha XJIOPHUI-UOHBI U HAOIIO/IeHnEe TIPU3HAKOB UX
MPOTEKAHMUSI, OMBITHI, OTPAXKAIOINEe PU3NUECKUE U XUMUYECKHUE CBOMCTBA TaJIOTCHOB
U UX COeIMHEHUU (BO3MOXXKHO HMCIOJB30BaHHME BHJIEOMATEPUATIOB), O3HAKOMJICHHE C
oOpasmnamMu XJIOPUIOB (TAJOTE€HUAOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€
COCIMHEHUSIMUA  (BO3MOXKHO  HCIIOJIb30BAaHUE BUJCOMATEPUANOB), HAOIIO/ICHUE
mporiecca OOyTIMBaHUSA caxapa TMoJa JCHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOMU
KHCIIOTBl, HW3Y4YeHHE XHMMHUYECKHX CBOWCTB pa30aBICEHHON CEpHOW KHUCIOTHI,
MIPOBEJICHNE KAaueCTBEHHOW peaklMHu Ha Cylb(}aT-uoH U HaONIOeHHE NpU3HaKa eé
MPOTEKaHMsI, O3HAKOMJIEHWE C (U3MYECKHMMH CBOWCTBaMM a3ora, ¢ochopa U uX
coeMHeHU (BO3MOXKHO HWCIIOJIb30BAaHKME BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U
dbochopHbIX yAOOpeHUid, MOJdyuYeHHUe, coOupaHue, paclmo3HaBaHUE W HU3YYCHHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (docdart-
WOH M M3yYCHHE MPU3HAKOB WX MPOTEKAHHS, B3aHMMOJICUCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOXHO UCIOJIb30BAHUE BUICOMATEPUAIIOB), U3yUYCHHE
MoJIeTiel KPUCTAIUTMYECKUX PEMIETOK anmasa, rpadura, ¢yiepeHa, 03HaKOMIICHHE C
MpoLEeccOM  afCcOpPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MPOTHBOras3a, MOJIy4deHUe, coOupaHue, paclio3HaBaHME M H3yYEHUE
CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEACHHE KAUeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBI U U3yYECHHUE MTPU3HAKOB UX MPOTEKaHUs, O3HAKOMJIEHUE C TPOIYKIIHEH
CUJIMKATHOW TPOMBIIIIIICHHOCTH, PEIICHUE JKCIIEPUMEHTANbHBIX 3a7a4 M0 TeMe
«BaxHeilne HeMeTaJlJIbl U UX COCIMHEHUS».

MeTaJulbl M X COeIMHEHUS

OO61mas xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH UX
nonoxxenus B [lepuoanueckoii cucreme xumuueckux anemeHToB . . Menaeneesa u
cTtpoeHusi atromoB. CTpoeHue MeTauioB. MertauMueckas CBs3b M MeTajInyecKas
KpUCTAJUIMYECKass pEeHETKa. OJIEKTPOXUMUYECKUH psi  HaNpsKEHUM METaJlloB.
Ouznyeckue U XMMHUYECKUE CBOMCTBa MeTaioB. O0mue crnocoObl MOJydeHus



meTaisioB. [loHsiTHE O KOpPpO3WM METAJNIOB, OCHOBHBIE CIOCOOBI 3alIUTHI HUX OT
koppo3uu. CrjiaBsl (CTalib, YyTyH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[{enmounsle MeTaybl: moJjiokeHue B Ilepuogmyeckoil cucteMe XMMHUYECKUX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME KX aTOMOB, HAxXOXKJIEHHE B IPHUPOJIE.
dusnyeckue M XUMHUYECKUE CBOMCTBa (Ha mpumepe Hatpus M Kamus). Okcuael u
TUIPOKCUBI HATpUA U Kanus. [I[puMeHeHne menouHbIX METalIoB U X COEIUHEHU M.

[[{erouHO3€MENBHBIE  META/UIBl MarHuii M KajdblUW: I[OJOKEHHE B
Ilepnoanueckoit cucreme xumuyeckux sneMmeHToB . M. MenneneeBa, CTpoeHHE UX
aTOMOB, HaxoxieHue B npupozae. dusnueckne M XMMHUYECKHE CBOMCTBA MarHus U
Kanpius. Baxueiiue coeuHeHus] Kaiblusg (OKCHA, TUAPOKCHI, coiH). JKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHUs.

AroMUHUN: TTON0KEHHE B [leproanyueckoi cucteMe XMMUYECKHUX DJIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aroMa, HaxXOXJIEHHE B Impuponge. Puszndeckue u
XUMHYECKHE CBOWCTBA altOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHUIA M THUIPOKCHA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoandeckoil cucreme XuMuueckux 3nementos /1. U.
MemnpeneeBa, CTpoeHUE aTOMa, HaxOXxAeHHe B npupoje. dusnueckue u XuMu4yecKue
cBoiictBa xene3a. Oxcuabl, ruapokcunsl u conu skenesa (1) m xemesza (I1), ux
COCTaB, CBOMCTBA U MOJIyUYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHME ¢ oOOpa3llaMM METaUIOB U CIUIABOB, HUX (U3MYECKUMHU
CBOMCTBAMH, U3yUYECHHE PE3YJIbTATOB KOPPO3HH METAIJIOB (BO3MOXKHO HUCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJA KaJbI[Us W HATPUS C
BOAOW (BO3MOJKHO MCHOJb30BaHUE BUIEOMATEPUAIOB), HCCIEJOBaHUE CBOWCTB
KECTKOM BOJIbI, MpoOLEcca TOPEHUS Kelle3a B KUCI0poae (BO3MOMXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB), MPU3HAKOB INPOTEKAHHS KAUECTBEHHBIX pEaKUUid Ha HOHBI:
MarHus, Kajiblus, alroMuHHSA, IHKa, keme3a (I1) wu xemeza (I1), memu (1),
HaOJI0JICHNE U ONMCAHKE MPOILIECCOB OKPAIIMBAaHUS INIAMEHH MOHAMU HATpHs, KaJus
M Kajmpuus  (BO3MOXXHO  HUCIOJIb30BAHHME  BHJIEOMATEPHUATIOB),  HCCIEIOBAHUE
aM(pOTEpHbIX CBOWCTB TUAPOKCHIA ATIOMUHUS W TUAPOKCUIA LMHKA, pEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIre MeTaulbl U UX COEUHEHUS.

XuMHS U OKPYKAOLIas cpeaa

BemecrBa u marepuanibl B NOBCEIHEBHOW JKU3HM 4YelOBeKa. be3omacHoe
WCIIOJIb30BAHKME BEIIECTB M XUMHUYECKUMX peakuuil B ObiTy. [lepBas momoiup npu
XUMHYECKHX 05KOTraX U OTPaBJICHUSIX.

XHMMHYECKOE 3arpsi3HEHHE OKpyXkKarouleil cpeabl (IpenenbHas I0IMyCTUMAs
KOHUeHTpauus BemecTB, ganee — IIJIK). Ponb XxuMuu B pemieHMH 3KOJIOTMYECKHX
npooieMm.

Xumuueckuit yIkcnepumenm:

u3y4yeHue oOpa3loB MaTepHalioB (CTEKJO, CIUIaBbl METAJIOB, MOJUMEpHbIE
MaTepHAaIIbI).

Mesicnpedmemmnbwie cea3u

Peanuzanuss MeXIpeAMETHBIX CBs3e Npu H3ydyeHHH XuMuu B 9 Kiacce
OCYUIECTBIIIETCS Yepe3 MCIOIb30BAaHUE KAK OOIIUX €CTEeCTBEHHO-HAYUYHbBIX MOHATUMH,
TaK U MOHATUH, ABIIAIOIINUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAay4YHbIE TOHSATHUS: HAy4yHBIM (DakT, TUMOTe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kiaccu(uKalus, [EepUOJAUYHOCTb, HAONIO/ECHHUE,
HKCIEPUMEHT, MOJICTHPOBAHHE, U3MEPEHUE, MOJEIb, SIBICHUE, TAPHUKOBHIN 3(deKT,
TE€XHOJIOTUSl, MaTEPUAJIbL.



dusnka: mMaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIbI,
PaznOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUYECKUI 3apsi/l, IPOBOJAHUKH, MTOTYIIPOBOJHHUKH,
IVDJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, Ta3, pPAacTBOP, PACTBOPHUMOCTh, KPUCTAJUITMUECKAsh pEmIETKa, CIUIABHI,
¢u3nyeckre BeIUYUHBI, €AUHUIIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE31161, ComHILE.

buonorusi: ¢ortocunTes, apixanue, Ouocdepa, 3KOcCHCTEMA, MHHEpAJIbHBIE
yI0OpEHMSI, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEPAIbl, TOPHBIE MOPOBI, MOJIE3HBIE
MCKOTIaeMEIE, TOTLIUBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHUS MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUsl JOCTHTaloTCd B XOJ€¢ OOydeHUS XUMHUU B €IWHCTBE Y4YeOHOW U
BOCITUTATEIILHON JCSITEIIBHOCTH B COOTBETCTBHHM C TPAAWIIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBCHHBIMHU IICHHOCTSIMH, TPUHATHIMA B
oOlecTBe TMpaBWJIaMH W HOPMaMH TIOBEIEHHS M CIHOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHHUSI, CAMOPA3BUTHUS U COLMATN3ALNN 00YYarOIINXCS.

JInaHOCTHBIE pe3yJbTaThI OTpaxaroT TOTOBHOCTb 00y4aromuxcs
PYKOBOJICTBOBATHCSI CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMI U pacIIupEeHUe
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACIEAWIO, TIOHMMaHHs 3HAYCHHS XHMHUYECKOH HAyKH B IKU3HHU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIANETh JOCTOBEpHOW uHMOpManmei o
MEPEeIOBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHON XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCITUTAHUSA:

MPEICTABICHUS O COIMAIBHBIX HOPMax W TMpaBWaX MEKIMIYHOCTHBIX
OTHOIIEHUA B KOJIJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIIEeI0BATENBCKOM, TBOPUECKONW M JIPYTUX BUJAX JEATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOM JIEATEIHPHOCTH TIPH BBHITOJTHCHUH YICOHBIX,
MMO3HABATEIBHBIX 3374, BBIMIOJIHGHUM XHUMHUYECKUX OSKCIICPUMEHTOB, CO3JIaHUU
y4eOHBIX MTPOEKTOB, CTPEMJICHHS K B3aHMOIIOHMMAHHIO U B3aUMOTIOMOIIIH B TIpoIiecce
9TON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEIEHUE U TOCTYIKU
CBOMX TOBAPHIICH C MO3HMIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM C YU4ETOM OCO3HAHUS
ITOCJIEICTBUI NIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUECKHE TMPEICTABICHUS O BEIIECTBE M XUMHUYECKOH peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIONINE OCHOBY
JUTSL TIOHUMaHUS CYITHOCTH HAayYHOW KapTUHBI MHUpa, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AMMOCBSI3SX YEJIOBEKA C MPUPOIHON CPEIOH,
O POJIU XUMHHU B MIO3HAHUH STUX 3aKOHOMEPHOCTEHH;

MO3HABATEIbHBIC MOTHWBBI, HAINPABJICHHBIC HA IOJYYCHHE HOBBIX 3HAHHHA TIO
XUMHH, HEOOXOAMMBIC JUIsI OOBSICHCHHUS HAOJIOaeMbIX TMPOIECCOB W SBJICHHM,
MO3HABATEIbHON, WH(OPMAIMOHHOM ¥ YHTATENbCKOM KyJIbTYPbl, B TOM YHCIE
HABBIKOB  CaMOCTOATENHHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOU
JTUTEPATypOH, JIOCTYMHBIMA  TEXHHYECKHUMH  CpPEICTBAaMU  HMH(DOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYCHHMIO | IIO3HAHWIO, JFO0O03HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, IPOCKTHOW U UCCIIEIOBATEIBCKON JESITEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOYYCHHsI B TabHEHIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTHU JKU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBI 00pa3 »W3HU, OCO3HAHWE TIOCIEACTBHUI W HETPUATHE
BPEAHBIX  MPUBBIYEK  (YIMOTpeOJICHHWsST  alKOTroJsi, HAPKOTUKOB,  KYpEeHHS),
HEOOXOAMMOCTH  COOJIIOJCHUS TIpaBUJ  OE30MAaCHOCTH TMpHU  OOpalleHuH ¢
XMMHUYECKMMHU BEIIECTBAMH B OBITY U peajbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:



HHTEpEC K MPAKTHYECKOMY H3Yy4YCHHIO MpodecCHil U Tpyaa pa3IMdyHOTO Poja,
YBOKEHUE K TPYJly U pe3ysibTaTaM TPYJOBOHM NIE€SITEILHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHHUS TTPEJAMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIN BBIOOP MHIWBUAYAJTbHON
TPaCKTOPUU TNPOJOJDKEHUST 00pa3oBaHUsi € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENTHOM
npodecCuoHaNbHON ACATEILHOCTH W Pa3BUTHA HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
aJanTUPOBaThCS B MPO(EeCCUOHAILHON CpEJIE;

6) 3K0JIOrHYeCKOro BOCIIUTAHMA:

AKOJIOTHYECKH I11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK MCTOYHUKY KU3HU
Ha 3emje, OCHOBE €€ CyIIeCTBOBAaHHUS, MOHMMAaHUE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHOro o0Opas3a KU3HM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(hU3UYECKOMY H TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOTO MOBEACHHS MPU pabOTe ¢ BEIIECTBAMH, a TaK)KE B CHTYaIHSX,
YIPOKAOIINX 310POBbIO U JKU3HH JIFOAEH;

CIOCOOHOCTH TIPUMEHSITh 3HAHUS, IOJydaeMble MPU H3YYCHUU XUMUH, A
pEeLICHHs 3a]a4, CBSA3AHHBIX C OKPYXKAIOUIEH NPUPOIHOU CPENOM, NI MOBBIIICHHS
YPOBHS ~ DKOJIOTHYECKOW  KYJIbTYpBl, OCO3HaHHA  IJ100aJbHOTO  XapakTepa
IKOJIOTHUYECKUX TpoOJieM M IyTeld HMX PEIICHUS IOCPEJICTBOM METOJOB XHMHUHU,
9KOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS MM B IO3HABaTEIbHOM,
KOMMYHHUKATUBHOM U COLIMATIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTanpeaMETHBIX pe3yJIbTaTOB BBIJACISIOT 3HAUYUMBIC IS
dhopMHUpOBaHUS MHPOBO33PEHUS OOICHAYYHBIC MOHATHS (3aKOH, TCOpHs, MPUHIINII,
rumnoTesa, (hakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT H IPYTOE.), KOTOPHIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpEaMETax U TMO3BOJISIOT HAa OCHOBE 3HAHUU W3
ATUX MPEAMETOB (DOPMUPOBATH MPECTABICHHUE O IIEJIOCTHON HAYYHOU KapTHHE MUPA,
W yHUBepcaJdbHble YydeOHbIe JACHCTBHUS (IMO3HABaTEJbHBIE, KOMMYHHKATHBHBIC,
pEeTYJSATUBHBIE), KOTOpble  OOecreyuBarOT  (QOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIICCTBICHUIO YUCOHOU NESITEIHHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiCTBUSA

ba3oBble JJornyeckue aeicTBus:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJICHUSI TIPU  OCBOCHUHU
3HAaHUUW: PACKPBIBATh CMBICI XWMHYECKUX TOHATHN (BBIACIITh HMX XapaKTepHbIC
MPU3HAKW, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSTHSMH), HCIOJIB30BaTh
TOHATHS I OOBSCHCHHS OTJACIBbHBIX (DAKTOB W SIBJICHUH, BHIOMpATh OCHOBAaHUS M
KpUTEpUU JUIS KJIacCH(HUKAIMM XUMHUYECKHUX BEIIECTB M XHUMHYCCKHUX PEaAKIIHMH,
YCTaHABJIMBATh NPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIY OOBEKTAMU U3YUCHUSI,
CTPOUTHh JIOTMUECKUE PACCYXXJEHUS (MHIYKTHBHBIC, NEIyKTUBHBIC, MO aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKIIIOUYECHMS,

yMEHHE TPUMEHATh B TIPOIlECCe TMO3HAHUA TOHATUSA (MPEeIMETHBIE U
MeTanpeaIMeTHbIE), CUMBOJIMYECKUE (3HAKOBBIEC) MOJENH, HCIOIb3yeMble B XUMUHU,
MpeoOpa3oBBIBATh MIMPOKO MPUMEHSEMBIE B XMMHUU MOJCIBHBIC TPEICTaBICHUS —
XUMHYECKU 3HAaK (CHMMBOJ DJJIEMEHTa), XWUMHUYeckas (opmyla U ypaBHEHHE
XUMUYECKOW pEeaklMu — TPH pelIeHWH ydeOHO-TI03HABATEeNbHBIX 3a/lad, C Y4ETOM
9TUX MOJICTIbHBIX TIPEACTABICHUN BBHISBIATH M XapaKTEPHU30BaThb CYIIECTBCHHBIC
MPU3HAKA M3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB M XMUMHUYECKHX PEaKIIUi,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICACTBEHHBIC CBSI3U M TPOTUBOPEUHS
B M3y4aeMbIX MPOIIECCAX U SIBJICHUSIX.

ba3zoBbie uccienoBare/LCKue 1eMCTBUS .



YMEHHE UCIIOJIb30BAaTh IIOCTABJICHHBIE BONPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecCTBE OCHOBBI JUIsl (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHrne OmbITa MO IUIAHUPOBAHWIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKUX  OKCIEPUMEHTOB, yMeHHe HalJIogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro pe3ynbTar, (OpMYIUpOBaTh 000OILEHUA U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIEAOBAHUS, COCTABIATh OTYET O
npojiesiaHHo padoTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOMpaATh, aHAJIU3UPOBATh U HWHTEPIPETUPOBATH HHGOPMALIUIO
pPa3IUYHBIX BHJIOB U (OPM IPENCTABIEHUS, MOJYyYaeMylO0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4yHO-TIOMYJISIpHASI JINTEpaTypa XUMHUUYECKOTO COJIEpkKaHUs, CIPaBOYHbIE ITOCOOUS,
pecypebl IHTepHETa), KpUTUUECKU OLIEHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
nHpopMaIuo;

YMEHHE MPUMEHATh pazIUYHble METOAbl M 3alpochl MPHU IOUCKE U OTOOpE
MHQOpPMALIMM W COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX JJisi BBIIOJHEHUS
y4eOHBIX M TIO3HABATEJBHBIX 3aJlay OMPEJEIEHHOTO THUIIA, MPUOOpPETEHUE ONbITa B
o0jacT  WCIMOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOHl aKTHMBHOTO HMCIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEIbHO BBIOMPATh ONTHUMAbHYIO (OpMy MpeAcTaBieHHs HHPOpPMalUU U
WJUTIOCTPUPOBATh PelIaeMble 3aa4l HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpyTUMHU
dhopmamu TpaduKu U UX KOMOWHAIIMSAMU;

YMEHHE HCIONb30BaTh M  aHAJU3UpPOBaTh B  Mpolecce y4eOHOH
HCCIIeIOBATEIbCKON JIeATeTbHOCTH WH(OPMAIMI0 O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEN IPUPOIHON CPEJIBI.

KoMmyHuKaTHBHBIC YHHBepCcaJIbHbIE Y4eOHbIC 1eHCTBUSA:

YMEHH 3a7]aBaTh BOIMPOCHI (B XOA€ Avanora u (Wih) JUCKYCCHH) MO CYIIECTBY
oOcyxkaaeMoil  Tembl, (OPMYyJIUPOBAaTH CBOM  TNPEAJIOKEHUS  OTHOCHUTEIIBHO
BBINIOJIHEHUS TIPEITIOKEHHOM 3a1auu;

YMEHUS NPEICTABIATH MOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHON 1E€ATEIbHOCTH
B YCTHBIX M NMHCbMEHHBIX TEKCTaX; AEJIaTh MPE3EHTALMIO PE3yJIbTAaTOB BHIIOJHEHUS
XUMUYECKOT0 JKCIEepUMEHTa (J1a00opaTOpPHOTO OIbITa, JA0OpaTOpHOM pPabOTHI MO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHUS y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW U MCCIEA0BATEIBCKON NEATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIMIMX
po0JsieM Ha OCHOBE y4€Ta 001X UHTEPECOB U COINIACOBAaHUA MO3ULIUN (00CyKIeHus,
OOMEH MHEHHMSMH, «MO3TOBBI€ IITYpMbD», KOOpDAMHALMS COBMECTHBIX JEHCTBUH,
OTIpeie]IeHne KPUTEPHEB 10 OLIEHKE Ka4eCTBA BHIMOJIHEHHON pabOThI U APYyTHUE).

PeryisiTUBHbIE YHMBepcaibHble y4eOHbIe 1elicTBUS:

YMEHHE CaMOCTOATENbHO ONpENeisaTh Ledu JeATeIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJUPOBATh M MPU HEOOXOJAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTh, BhIOMpaTh Haunbosnee 3(pQexkTuBHbIE CHOCOOBI pelieHHus Y4eOHBbIX U
MIO3HABATEIbHBIX 3aJa4, CaMOCTOATEIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATh
IIPEJIOKEHHBIN aJITOPUTM JIEUCTBUM IIPU BBINIOJHEHUH 33JaHUN C y4ETOM MOJIyYEHUS
HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATH
COOTBETCTBUE MOJIYUYEHHOTO PE3yJbTaTa 3asBJICHHON LIElIH, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUHU 33JIaHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pE3yJNbTaTOB 10 OCBOEHHUIO  00S3aTEIBHOrO
COJCpXaHMsI, YCTAaHOBJIEHHOIO JaHHOW (enepanbHOl paboueld MporpamMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIONIMMHCS HAyYHBIE 3HAHWUSA, YMEHHS M CIIOCOOBI



neicTBUl, cenuuyeckue s MpeAMETHON 00iacTu « XUMHUS», BUIBI JESTEIbHOCTH
0 TOJYYEHHUI0O HOBOTO 3HAHHUSA, €ro HWHTEpHpeTaluu, MpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3NINYHBIX YUYCOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kiiacce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUM:

pacKpbIBaThb CMBIC] OCHOBHBIX XHWMHMUYECKUX MOHSATHI: aTOM, MOJEKYyJa,
XUMUYECKHM JJEMEHT, NPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOIHAS YW HEOIHOPOIHAs), BaJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBa, MOJb, MOJISIpHas Macca,
MaccoBasi J0Js XMMHYECKOTO 3JEMEHTa B COCIMHEHUH, MOJSPHBIA OOBEM,
OKCHJ, KHCJIOT4, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKas peakius, KiIacCUPUKALUS PpeaKIHil: peakiuu
COCIIMHEHUSI, PEAKIINU PA3JIOKECHHsI, PEAaKIIUK 3aMEeIleHUs, PEeaKIuu 0OMeHa,
9K30- MU DBHIOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3(P(eKT peakuuu, s1po
aToma, OJJICKTPOHHBIA CIIOM aroma, aTroMHas OpOuTal b, PaAUYC aToMa,
XUMUYECKAsl CBA3b, MOJIAPHAs M HEMOJspHAs KOBAJEHTHasl CBS3b, MOHHAs
CBsI3b, MOH, KATHOH, aHHOH, PAaCTBOP, MAacCOBAasl JI0JIA BellecTBa (MpOIeHTHAs
KOHLEHTpPALMsI) B paCTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX MOHATHH U
MIPUMEHATH 3TU MOHATHS IPU ONMCAHUH BEIIECTB U UX MPEBPAILCHHUI;
MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY IS COCTaBJICHUS (POpMyYJT BEIIECTB
Y YPAaBHECHUN XUMHUYECKUX PEAKIUK;

OINpeeNATh BaJCHTHOCTh ATOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHMSX,
CTETEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, TPUHAIIICHKHOCTD
BEIIECTB K OMNpeaeiaEHHOMY KIAcCy COeAUHEHUN 1o QopMmyiaM, BHJ
XUMHYECKOW CBsI3W  (KOBaJieHTHasi W HWOHHAsl) B  HEOPraHMYECKHX
COEJIMHEHUSX;

packpeiBath cwmbici Ilepuonnueckoro 3akona J[. WM. Menneneesa:
J€MOHCTPUPOBATh TOHUMAHUE MEPUOJUYECKON 3aBHUCHUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT MX mHojoxkeHus B Ilepmomnueckoit cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOT'O YUEHMs, 3aKOHa ABOrajpo;

ONHKCBHIBaTh W XapakTepuszoBaTh TabmuuyHyto ¢Gopmy Ilepnonnyeckoit
CUCTEMbl XUMHUUYECKHUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpyIna
(A-rpynma)» u «mnobounass moarpynna (b-rpymnma)», maneie u Oonblnne
MEPUO/IbI, COOTHOCUTH O00O3HAUEHUs, KOTOPhIE MMEIOTCS B TaOiHIle
«Ilepponnyeckass cucrema xumudeckux aneMeHToB [[. M. MenpeneeBa» ¢
YHUCIIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB
(coctaB um 3apsa sd1pa, o0llee YUCIIO JEKTPOHOB U PACIPEIEIICHUE UX I10
JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATH XUMHYECKUE HIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMHYECKHe peakiuuu (Mo 4YHMCIy U COCTaBy YYacTBYIOUIMX B peakluu
BEIIECTB, 10 TETIOBOMY 3 (DeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKAas ONMUCAHUE MpPUMEpPaMU MOJIEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUH;

IIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TNPOTEKaHUS XHWMHUYECKUX IIPEBpalICHUN B
Pa3JINYHBIX YCIOBUSAX;

BBIYHCIISITh OTHOCUTEIBbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTAa 10 (OopMyJie COETUHEHUS,



MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO
XMUMHUYECKON PEeaKINH;

IPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEIBHON AEATENbHOCTH — aHAu3 U
CHUHTE3, CpaBHEHHUE, 0000IIeHrne, CHUCTEeMaTU3alMI0, KiIacCU(UKAIHIO,
BBISIBIIGHUE TNPUYMHHO-CIIEJICTBEHHBIX CBsI3ed — Ui H3Yy4EHHs CBOICTB
BEIIECTB U XMMHUECKUX PEaKIMil, €CTECTBEHHO-HAyYHbI€ METO/bI I03HAHUS
— HalJrofeHne, M3MEpPeHHe, MOJCIHPOBAHHE, SKCIEPUMEHT (peajbHBId U
MBICJICHHBIN);

CJIEZIOBAThH MPAaBHJIAM MOJH30BaHMS XUMHUYECKON MOCYAOH U J1abOpaTOPHBIM
o0OpyZOBaHHEM, a TaKXe IMpaBWiIaM oOOpalleHUs C BEIIECTBaAaMU B
COOTBETCTBUM C HMHCTPYKIHMSAMH TIO  BBINIOJHEHHIO  JTaOOpPaTOPHBIX
XMMHUYECKUX ONBITOB M0 MOJYUYEHHIO M COOMpPAHHIO Ia3000pa3HbIX BEILECTB
(BoOpoJa M KHUCIOpPOJA), IPUTOTOBJIEHUIO PACTBOPOB C ONPENCIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH W IPOBOJIUTH
XAMHYECKUE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INEIOYECH W
KHCIIOT C MOMOILBbI0 MHAUKATOPOB (JIaKMYyC, (heHON(TaNenH, METHIOPAHK U

JIPYTHE).

K xoniy oOydenus B 9 kjacce mpeaMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICIT OCHOBHBIX XUMHYECKUX MOHSATHI: XUMHUYECKUI SJIEMEHT,
aToM, MOJIEKyJa, HOH, KAaTHUOH, AaHHWOH, IIPOCTOE BELIECTBO, CIO0XKHOE
BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKAsl peakiiysi, XUMUYECKas CBsI3b, TETUIOBOU 3P (HEKT peakinu, MOJIb,
MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTBHI, HEJJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOIMAIINS, PEAaKIIMM MOHHOTO OOMEHa, KaTaiu3arop,
XUMHYECKOE  paBHOBecHe, oOOpaTUMble W  HeoOpaTHMble  pPEaKIuw,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKUCIUTEIb, BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHME, AJJIOTPONHs, aM(OTEPHOCTh, XUMHUYECKas
CBA3b (KOBaJICHTHAsl, NOHHAsA, METaJUIMYECKas), KpUCTaJUIMUecKas pemeTka,
KOpPpO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pPEAKIUH, MPEACIbHO
nonyctumas konreHntpauus [1/IK Bemectna;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHYECKHX TOHSITUA H
MIPUMEHSATH 3TU MOHATHS IIPU OMMCAHUU BEILIECTB U UX NIPEBPALLICHUM;
MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY I COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUW XMMHUYECKUX PEaKIUK;

ONpPEACNATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XMMHYECKHX 3JIEMEHTOB B
COCOMHEHUSAX  PA3JIMYHOIO  COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
onpezeNéHHOMY KJIacCy COeIMHEeHUU 1o (opmyraM, BUJ XUMUYECKOHN CBSI3U
(koBayieHTHAasi, MOHHAs, METAJUTMYECKas) B HEOPraHUYECKUX COCTUHEHMUSIX,
3apsi MOHA TI0 XUMUYECKOH opMyIie, XapakTep Cpeiibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cmbicn llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAHHWE: ONUCHIBAaTh MW  XapaKTepH30BATh
Tabnmuunyo ¢opmy Ilepuoandeckoil CHUCTEMbl XUMHYECKUX DSJIEMEHTOB:
pasnuuaTh TIOHSATUSA «TJIaBHas moArpynmna (A-rpynma)» W «1moOovHas
noarpynna (b-rpymnma)», Manmeie W OOJBIIME TEPUOABI, COOTHOCHUTH
0003HaYeHUS, KOTOPHIE UMEIOTCS B MEPUOIUIYCCKON TaOIHIlE, C YNCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKHUX D3JIEMEHTOB (COCTaB M
3apsn  sApa, oOllee YUCIO JJIEKTPOHOB M paclpeiesieHue uX 10
AJNIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU



CBOICTB 3JIEMEHTOB M HMX COCIUHEHUN B TMpejesiax MalblX NEepUoiOB U
TJIaBHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIMPOBATh XMMHUYECKHE DJIEMEHTHhI, HEOPTaHWYECKHUE BEIIeCTBa,
XUMHYECKHE peakiuu (10 4YHCIy M COCTaBy YYAacCTBYIONIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3 (dEeKTy, M0 HW3MEHEHHIO CTeleHeHd OKHCIEHUs
XUMHYECKUX 3JI€MEHTOB);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIMEe U chenudUYecKue XUMUYECKUE
CBOICTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXkAas OIMUCAHUE
OpUMepaMu  MOJIEKYJSIPHBIX W HMOHHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIU;

COCTaBIISATh YPaBHEHUS JIEKTPOIUTHUCCKON JUCCOIMAIIMUA KUCTIOT, MEI0UYei
U COJIeH, TMOJIHbIE M COKpallI€HHbIE ypaBHEHMS pPEaKIMil MOHHOro oOMeHa,
YpaBHEHHSI PEaKIMil, MOJATBEPKIAIONUX CYIIECTBOBAHUE T€HETHYECKON
CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTaBJICHHS SJIEKTPOHHOTO OallaHca ATHX PEeaKIui;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYCCKUX TMPEBPAICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XUMHUYECKOTO DJIEMEHTa I10 q)opMyne COCTMHCHUS,
MacCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI IO YPABHEHHUIO
XUMHYECKON PEeaKIuu;

coOrofaTh MpaBuja MOJb30BAHUS XMMHUYECKOW TOCYIOW W JIabOpaTOPHBIM
o0opyloBaHMEM, a TaKXe TpaBuja oOpalieHus ¢ BeIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSAMH TI0  BBIMOJHCHHIO  JTAOOPATOPHBIX
XUMHYECKHX OMBITOB IO MOJYYCHUIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(amMMuaka ¥ yriaeKkHucIiioro rasa);

MPOBOJUTH PEAKINH, MOATBEPKIAIONINE KaYECTBEHHBIM COCTaB Pa3IMYHbIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MNyTEM XJIOPUA-, OpOMHUA-, HOIUMI-,
kapOonat-, ¢docdar-, cunmkar-, cynbdar-, TUAPOKCHUI-UOHBI, KATHOHBI
AaMMOHMSI W HOHBI HM3yYEHHBIX META/VIOB, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIICCTR;

MPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIIUTEIBHOW JCITCILHOCTH — aHAJIU3 |
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMAaTH3aIMIO, BBISBICHUE MPUIMHHO-
CJICJICTBEHHBIX CBSI3¢H — ]ISl M3YyYCHUS CBOWCTB BEIIECTB M XMMHUYECKUX
peaKiuid, eCTCCTBEHHO-HAyYHbIC METOJbI TIO3HAHHUS — HaOJoJIeHuE,
U3MEpeHue, MOJCIUPOBAHUE, IKCIIEPUMEHT (pPEasIbHbI W MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIEKTPOHHbIE DOYHKIUOHAIbHAS
Ne HaumenoBanue
(undposbie) IPaMOTHOCThH
n/ pa3ie/ioB U TeM KonTpoabHbie IIpakTuyeckue
Bcero oOpa3oBaTejibHbIC
n NMporpaMMbl padoThI padoThI
pecypcnl
Paznen 1. [lepBoHayabHble XUMHYECKHE TOHATHSA
https://resh.edu.ru
http://skiv.instrao.ru/
XuUMUs — BakHas bank-
o0JacTh bubmuorexa ITOK | zadaniy/estestvenno
1.1 €CTECTBO3HAHUS U 5 0 2 https://m.edsoo.ru/ nauchnaya-
MPaKTHYECKOU 7t41837¢ gramotnost/
NEATENBHOCTH YEJIOBEKA OTKpbITbIY BaHK
3agaHum O3
(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
Bemectsa bubmuorexa 1IOK | bank-
TBA U .
1.2 H ecKIe D 15 1 0 https://m.edsoo.ru/ zadaniy/estestvenno
XUMHYCCKHU AKIINHN
peart 7f41837c nauchnaya-
gramotnost/

OTKpPbITbIV BaHK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

3aganun O3

Hroro nio pazgeny

20

Pasjien 2. BaxkHeiine npeacTaBuTe/ i HEOPraHUYeCKHUX BellleCTB

2.1

Boznyx. Kucnopon.
[Tousarue 00 oxcumax

bu6anorexa 1JOK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpPbITbIV BaHK
3agaHun O3
(fipi.ru)

2.2

Bonopoa.Ilonstue o
KHCJIOTaX U COJSX

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c¢

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbI 6aHK
3agaHun O3
(fipi.ru)

2.3

Bopna. PactBopsl.

bu6anoreka [IOK

https://resh.edu.ru



http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://resh.edu.ru/

[Tousarue 00
OCHOBAHUAX

https://m.edsoo.ru/

http://skiv.instrao.ru/

7f41837c

bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/

OTKPbITbIN BaHK

3agaHun O3
(fipi.ru)

2.4

OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COeTUHEHUN

11

bu6nmuorexa 1JOK
https://m.edsoo.ru/

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-

7f41837c

gramotnost/

OTKpPbITbIV BaHK

3agaHum Ol
(fipi.ru)

Hroro no pasaeny

30

Pasnen 3. Ilepnoanuecknii 3akoH u Ilepuoanyeckas cucreMa xumudeckux 3jaeMeHToB /. U. MenneseeBa. CTpoeHne aToMOB.

Xumnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknuun

3.1

[Iepuoguueckuit 3aK0H
u [lepunonnueckas
CHCTEMA XUMHUYECKUX
anemenToB /. U.

bubmmorexka 1{OK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://sKiv.instrao.ru/
bank-
zadaniy/estestvenno



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/

MenneneeBa. CTpoeHue
aToMa

nauchnaya-

gramotnost/
OTKpPbITbIY BaHK

3agaHum O3
(fipi.ru)

XUMHUYecKasa CBA3b.

bubmuorexa 11OK

https://resh.edu.ru

http://skiv.instrao.ru/
bank-
zadaniy/estestvenno

3.9 OKHCITUTENBHO- 11 https://m.edsoo.ru/ | nauchnaya-
BOCCTAHOBUTEJIBHBIC 7f41837¢ gramotnost/
peaxknun %

OTKpPbITbIV 6aHK
3agaHmn O
(fipi.ru)

Nroro no pazaeny 18

OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOI'PAMME



http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

9 KUIACC

Kosan4yecTBO 4acoB DJIeKTPOHHBbIE DOYHKINOHAIbHASA
Ne HaumenoBanme
(undposbie) IPAMOTHOCTD
n/ pa3ie/ioB U TeM KonTpoabHbie IIpakTuyeckue
Bcero o0pa3oBaTebH
n NnporpaMMbl padoThI padoThI
ble pecypchbl
Pa3jen 1. BemecTBO U XUMHYECKHE PEAKINH
https://resh.edu.ru
http://skiv.instrao.ru/
bank-

[ToBTOpEeHUE M bubnnoreka .

. zadaniy/estestvenno
yriyOneHue 3HaHui [HOK
1.1 5 1 0 nauchnaya-

OCHOBHBIX pa3/iclioB https://m.edsoo.r
gramotnost/

Kypca 8 kiacca u/7f41a636 N
OTKpPbITbIV BaHK
3agaHui Ord
(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/

0 Bubnuoreka bank-

12 CHOBHLIE 0 0 I[IOK zadaniy/estestvenno
' SAKOHOMEPHOCTH . 4 https://m.edsoo.r | nauchnaya-
XUMHUYECKUX PEaKIIHil
peart u/7f41a636 gramotnost/

OTKpPbITbIV BaHK
3afanunn O3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
bank-
DIEeKTPOUTHYCCKAS bubnuoreka .
Ok zadaniy/estestvenno
13 JIMCCOLMAITHS. 3 11 nauchnava-
XUMHUYECKHE PEaKIINH B https://m.edsoo.r
gramotnost/
pacTBopax u/7f41a636 N
OTKPbITbIY BaHK
3agaHun O3
(fipi.ru)
Uroro nio pazneny 17
Pa3nen 2. Hemerasliibl 1 UX COeIMHEHUA
https://resh.edu.ru
http://skiv.instrao.ru/
OO0mas bank-
bubmuoreka .
XapaKTepUCTUKA 10K zadaniy/estestvenno
2.1 XUMHYECKHUX DJIIEMEHTOB 4 nauchnaya-
https://m.edsoo0.r
VIIA-rpymis. gramotnost/
u/7f41a636 N
T"amoreuns! - OTKpPbITbIV BaHK
3agaHuin O3
(fipi.ru)
29 OO01mas 6 bubnuoreka https://resh.edu.ru
' XapaKTepUCTHKA LIOK http://sKiv.instrao.ru/
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XUMHNYCCKHUX 2JICMCHTOB

https://m.edsoo.r

bank-

VIA-rpynmsl. Cepa u eé u/7f41a636 zadaniy/estestvenno
COEUHEHHS nauchnaya-
gramotnost/
OTKpbITbI B6aHK
3agaHum O3
(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
OO6mas bank-
XapaKTEePUCTUKA bubnuoreka sadaniy/estestvenno
53 XUMHYECKHUX DJIECMECHTOB [HOK nauchnava-
VA-rpynnsl. A30T, https://m.edsoo.r halctinaya-
gramotnost/
dbocdop u ux u/7f41a636 OTKDLITOI BaHK
COCUHEHUS -
3agaHmn OI9
(fipi.ru)
https://resh.edu.ru
OO6mas http://skiv.instrao.ru/
XapaKTepUCTUKA bubnmoTeka bank-
24 XMUMHYCCKUX 2JICMEHTOB LIOK zadaniy/estestvenno
' [VA-rpymmel. Yriaepon https://m.edsoo.r | nauchnaya-
U KPEMHHI U UX u/7f41a636 gramotnost/

COEIMHEHHUS

OTKpbITbIV BaHK
3afanunn O3
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(fipi.ru)

Hroro nio pazgeny

25

Pa3gen 3. Mera/LiIbl M UX COeTUHEHU A

3.1
METAJIOB

OO01me cBONMCTBA

bub6nunoreka
LHOK
https://m.edso0.r
u/7f41a636

https://resh.edu.ru

http://skiv.instrao.ru/
bank-

zadaniy/estestvenno

nauchnaya-
gramotnost/
OTKpbITbI 6aHK
3agaHun O3
(fipi.ru)

3.2

Baxgenmne MeTaiel 1
WX COCIMHEHUSI

16

bubnuoreka
LHOK
https://m.edsoo.r

u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbIM 6aHK
3agaHuin O3
(fipi.ru)

Hroro no pazaeny

20

Pa3nen 4. Xumus u okpyxarmasi cpeaa
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https://resh.edu.ru
http://skiv.instrao.ru/
bank-

bubmuoreka .
BemectBa u 10K zadaniy/estestvenno
4.1 MaTepuabl B KU3HU 6 https://m.edsoo.r n?;;f;r:syozt-/
YeJI0BEKA g
u/7f41a636 .
- OTKpPbITbIV HBaHK
3agaHum O3
(fipi.ru)
Hroro o pazaeny 6
OBIIEE KOJIMYECTBO 68

YACOB I10 [TIPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
N KosamnuecTBo yacos Aata msyenis
DJIeKTPOHHBbIE
n
Tema ypoka Io Io unppoBLie
/ Beero Konrpoabnel | IIpakTHyecKkd | miiany dakty o0pasoBaTe/bHbIE
I e padoThI € padoThI pecypchl
[Ipenmer xumun. Pons xumun bubanoreka LHOK
B )KU3HU yelioBeka. Tena u 1 0 0 https://m.edsoo.ru/ff0d
BEIIECTBA 210c
[TonsiTe 0 MeTOAAX MO3HAHUSA bubmmorexa [OK
8 1 0 0 https://m.edsoo.ru/ffOd
B XUMHUHU
227e
[IpakTuueckas padora Ne 1
«IIpaBuna paGoThI B bubnuorexa [IOK
71a00paTOPUH U TIPUEMBI 1 0 1 https://m.edsoo.ru/ff0d
oOpartieHus ¢ 1abopaTOPHBIM 23dc
000py0BaHUE M
HucTele BeleCcTBa U CMECH bubmmorexa [OK
" . 1 0 0 https://m.edsoo.ru/ff0d
CriocoOnI pa3jiesieHust cMeceit
26ca
[TpakTrueckas padora Ne 2 1 0 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

«Paznenenue cmeceit (Ha
IpUMEpPE OYMCTKHU TTOBAPECHHOM
COJIN )»

https://m.edsoo.ru/ff0d
28¢c8

ATOMBI ¥ MOJIEKYJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
2a6¢C

XUMHUYECKHUE IJIEMEHTBL. 3HAKU
(CUMBOJIBI) XUMHUYECKHUX
AJIIEMEHTOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
2be8

[IpocTeie u cnoXKHBIE BELIECTBA

bu6anoreka IIOK
https://m.edsoo.ru/ff0d
2a6¢C

ATOMHO-MOJIEKYJISIPHOE
y4YeHHE

bub6anoreka IIOK
https://m.edsoo.ru/ff0d
2d50

3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. XUMHUYeCKast
dbopmymna. BaneHTHOCTD
ATOMOB XMMHYECKHUX
3JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
2eae

OtHOcCUTENbHAS aTOMHAI
macca. OTHOCUTENbHAS
MOJICKYJIIpHas Macca

bu6nmuoreka LIOK
https://m.edsoo.ru/ffOd
323c

MaccoBas 107151 XMMHYECKOTO

bu6nmmorexa [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

9JICMCHTA B COCINHCHHNU

https://m.edsoo.ru/ff0d
350c

KonunuecTtBo Bemecta. Moiib.
MousipHas macca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
5230

Ddu3nYecKue U XUMHUUYECKHE
SIBJICHUS. XMMHUYECKas pCaKIuA

bu6anoreka IIOK
https://m.edsoo.ru/ff0d
37fa

[Ipu3Haku u yciaoBus
MPOTEKAHUS XUMHYECKHUX
peakiui

bubnuoreka [{OK
https://m.edsoo.ru/ffOd
3al6

3aKOH COXpaHEHHS MacChl
BEIIECTB. XUMUUYECKHE
ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
3b88

Brruncnenus konnuecTsa,
Macchl BEIECTBA M0
YPaBHEHUSM XUMHUYECKUX
peaxkuuii

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
5708

Krnaccudukamnus XuMmuaecKkux
peakiuii (CoeTuHEeHMUS,
pazNoKeHus1, 3aMEeIlCHMUS,
oOMeHa)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d
3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0eHne u

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

CHCTEMaTHu3aIusl 3HaHUM

40c4

KontponpHas pabota Nel o
TeMe «BemiectBa u
XUMUYECKHUE PEAKIIUM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
4290

Boznyx — cMech ra3os.
Cocras Bo3ayxa. Kucinopox —
AJIEMEHT U MPOCTOE BEIIECTBO.
O30H

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
448e

du3nuecKkre 1 XUMUICCKHE
CBOMCTBA KUCJIOpOaa (peakinu
okucieHus, ropenue). [Torstue
00 okcumax

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
4614

CrniocoObl noxyyeHus
KHCIIOpO/Ia B JIa0OpaTOpUu U
MIPOMBIIICHHOCTH.
[Ipumenenue kuciopoaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
497a

TennoBoit a3 pexT xumuueckoi
peakluu, IOHIATHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- ¥ 3HIOTEPMUYECKHUX
peakuusax

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d
4790

Tormmso (HedTh, yroas u
MeTaH). 3arpsi3HeHue BO3/ayXa,
CHOCOOBI €ro MpeI0TBPALCHUS

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0d
4cda



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[TpakTrueckas pabora Ne 3 o
teme «[lomyuenue u
coOMpaHue KUCIOpo/a,
U3yUeHHUE €r0 CBOWCTBY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
4ae?2

Bonopon — anemeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue B mpuponae

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
4dd0

DU3NYECKUE U XUMUYECKHUE
CBOICTBa BOJIOPOJA.
[Ipumenenue Boiopoa

bu6anoreka IIOK
https://m.edsoo.ru/ff0d
4dd0

TloHATHE O KMCJIOTAaX U COIIX

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
50d2

Crtoco0bI oTydeHust BOJ0poaa
B 1abopaTopuu

bub6anoreka IIOK
https://m.edsoo.ru/ffOd
4dd0

[IpakTuueckas padora Ne 4 o
teMme «Ilonyuenue u
coOupaHue BOJOpoaa,
W3y4YEHUE Er0 CBOMCTBY

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0d
4f42

MounsipHbIii 00BEM Ta30B.
3akoH ABoraapo

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0d
542e

Brruucienus oonéma,

bu6anoreka [IOK



https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

KOJIMYECTBA BEIIECTBA ras3a Mo
€ro U3BECTHOMY KOJIHMYECTBY
BELIECTBA WK O0BEMY

https://m.edsoo.ru/ffOd
55a0

Brruuciienus o0EMOB ra3oB
110 YPABHEHUIO PEAKIINYU Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH ra3oB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
5708

dusnueckue U XUMUYECKHAE
CBOICTBA BOJBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
587a

Cocras ocHoBanuii. [loasaTue
00 MHAMKATOpaX

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
59e2

Bopna xak pacTtBopuTesns.
Hacrwimienssie u
HEHACBHIIICHHBIE PACTBOPBI.
MaccoBas 10715 BellecTBa B
pactBope

bu6anorexa IIOK
https://m.edsoo.ru/ffOd
5b40

[IpakTuyeckas padora Ne 5 o
teMme «IIpurorosienue
pPacTBOPOB C ONPENECIEHHOU
MacCOBOH J10JIEH
PacTBOPEHHOIO BEILLIECTBAY

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d
5eba

KontponpHas paborta Ne2 o

bu6nmmoreka [IOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

teme «Kucnopon. Bonopon.
Bona»

https://m.edsoo.ru/ff0d
6342

Oxcuppl: cocTas,
KJ1accuukanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
664e

[TonyueHnue nu XuMUYECKHE
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
664e

OcHOBaHHS: COCTaB,
KJIaccuuKaIms,
HOMCHKJIaTypa

bu6anoreka IIOK
https://m.edsoo.ru/ffOd
67ca

[Tonydyenue u XuMHu4eCcKue
CBOIWCTBAa OCHOBAHUH

bub6anoreka IIOK
https://m.edsoo.ru/ff0d
67ca

KwucnoTsr: cocTas,
KJIaccupukanms,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ffodf
ee2

ITonyueHne u XUMHUYECKHE
CBOMCTBA KUCIIOT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdf
ee2

Conu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI
MOJTyYCHUSI, XUMUYECKHE

bu6mmoreka IIOK
https://m.edsoo.ru/00ad
9474



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

CBOMICTBa

[TpakTuaeckas padora Ne 6.
Pemmenue sxcriepuMeHTaIbHBIX
3ana4 no teme «OCHOBHbIE
KJIaCChl HEOPTaHUUECKUX
COEMHECHUIN

bu6anorexa IIOK
https://m.edsoo.ru/00ad
9b7c

['enernueckas CBSI3b MEXKITY
KJIAaCCaMH HEOPTraHUYECKUX
COEeTUHEHUN

bu6anoreka IIOK
https://m.edsoo.ru/00ad
9a50

O00011IEHIE ¥ CUCTEMATH3 AL
3HAHUU

bu6anoreka IIOK
https://m.edsoo.ru/00ad
9ch2

KounTponsnas padora Ne3 no
Teme "OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCTMHEHUI"

bub6anoreka IIOK
https://m.edsoo.ru/00ad
9ela

IIepBble mONBITKN
KJIaCCU(PHUKAIIMH XUMUYECKIX
371eMeHTOB. [IoHATHE O
IPYIIIax CXOJHBIX JIEMEHTOB

bu6anorexa IIOK
https://m.edsoo.ru/00ad
9ffa

[lepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHUYECKUX 3y1eMeHTOoB [[. H.
MenpaeneeBa

bu6mmoreka IIOK
https://m.edsoo.ru/00ad
ab2c

Ilepuoasl, rpynmsl, MOATPYIIILL

bu6anoreka [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo0.ru/00ad
ab2c

Crpoenne atomoB. CocTaB
aTOMHBIX siaep. M3oTonsl

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
a342

CrpoeHnue IeKTpOHHBIX
000JI0YEK aTOMOB PJICMCHTOB
[Tepunoguueckoii cuctemsl /.
. Menneneena

bubnuoreka [IOK
https://m.edsoo.ru/00ad
abbc

XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA TI0 €T0 TOJIOKEHHUIO B
[Tepuonnueckoui cucreme /1. 1.
Menneneesa

bu6anoreka IIOK
https://m.edsoo.ru/00ad
a824

3nauenue Ilepuonnueckoro
3aKOHa JJIsl pa3BUTUS HAYKU U
npaktuku. J[. 1. MenneneeB —
YUEHBIN, TTeJJaror U TPaXKJaHUH

bu6anorexa IIOK
https://m.edsoo.ru/00ad
a96e

ONEeKTPOOTPULIATEIBHOCTD
aTOMOB XMMHUYECKUX
AJIEMEHTOB

bu6mmoreka IIOK
https://m.edsoo.ru/00ad
aab8

HMonnas xuMudeckas CBs3b

bu6nmuoreka LIOK
https://m.edsoo0.ru/00ad
ac34

KoBanentnas nosspHas

bu6anoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKas CBA3b

https://m.edsoo0.ru/00ad
aab8

KoBanenTHas HCTIOJIApHAaA
XUMHNYCCKas CBA3b

bu6mmoreka [IOK
https://m.edsoo0.ru/00ad
aab9

CreneHb OKUCIICHUS

bu6anoreka IIOK
https://m.edsoo.ru/00ad
ae28

OKHUCIUTEIBLHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

bubnuoreka [{OK
https://m.edsoo.ru/00ad

b076

OKUCIIUTEIN U
BOCCTAHOBHUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b076

KonTponrsnas pabora Ned o
TeMe «CTpoeHue aToma.
XUMUYECKas CBI3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b486

O00011IeHIE ¥ CUCTEMATA3 AU
3HaHu# 1o Teme «CTpoeHue
aToMa

bu6mmoreka IIOK
https://m.edsoo.ru/00ad
b33c

O000I11IEHNE U CUCTEMATHU3AIIUS
3HAaHUU 10 TEME « XUMHUUYECcKas
CBS3bY

bu6mmoreka IIOK
https://m.edsoo0.ru/00ad
9ch?2

HpOMe)KYTO‘IHaH aTTcCcTalys B

bu6nmmoreka [IOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

(dhopme KOHTPOIBHOM pabOTHI

3a Kypc Xumuu 8 Kiacca

https://m.edsoo.ru/ffOd
61c6

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIACC

Ne

KoaudecTBo 4acoB

Jdara uzyyenust

DJIeKTpOHHbIE HU(pPOBLIE

n | Tema ypoka Io o o0pa3oBaTte/ibHbIEe
/ Kontpoabubl | IlpakTnueckn
Bcero IIaHy daxTy pecypcel
- e padoThI e padoThI
[lepnonnueckuii 3aK0H. BuGmuorexa LIOK
I1
1 cpuoTHeECKad cuctema 1 0 0 https://m.edso00.ru/00adb59
XUMUYECKHUX JIEMEHTOB o
. . MenneneeBa B
3aKOHOMEPHOCTH B Bubmorexa [IOK
2 MSMCHCHHIH CBOMCTD 1 0 0 https://m.edsoo.ru/00adb6b
XUMUYECKHUX DJIEMEHTOB 5
IIEPBBIX TPEX MEPUOJIOB B
Krnaccudukanms n bubmuoreka [TOK
OMEHKJIaTypa
3 HOMEHITIATYP 1 0 0 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKUX 5
BEIIECTB -
Buasl xuMudeckol cBSI3HU Bu6nnotexa LIOK
4 1 THITH 1 0 0 https://m.edsoo.ru/00adbac
KPUCTAITUIECKUX 5
pemETOK 9]
KontponpHas padota Nel
5 1 1 0
o teme «IloBTopenue u



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yriryOJIeHne 3HaHUH
OCHOBHBIX Pa3/Ie/iOB
Kypca 8 kimacca»

Knaccudukamms but6mmoreka [JOK
6 XHUMHUYECKUX PEaKIUil 1Mo https://m.edsoo.ru/00adbcb
Pa3IMYHBIM IIPU3HAKaAM 0
[TonsiTHE O CKOpOCTH
XUMHUYECKON peaKInu. bubnmmoteka LIOK
7 [ToHsiTHE O TOMOTE€HHBIX https://m.edsoo.ru/00adbe9
Y TETEPOTreHHBIX a
peaKIusax
[TonaTHE O XUMUYECKOM
paBHOBecUHU. DaKTOPBHI,
BIIMSIOIINE HA CKOPOCTh bubnunoreka LIOK
8 XUMHUYECKON PeaKIfy U https://m.edso00.ru/00adc28
MTOJI0KCHHUE o
XUMHUYECKOTO
paBHOBECHS
OxucnuTenbHo- bubmotexa [IOK
9 BOCCTAaHOBUTEILHBIE https://m.edsoo.ru/00adcad
peakiuu e
Teoprs . but6mmoreka [IOK
10 | HCKTPOMITIECKON https://m.edsoo.ru/00adcd6

nucconnanu. CUiIbHBIE
U c1a0bblie JIEKTPOIUTHI

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

Honnble ypaBHEHUS

but6mmoreka [JOK

11 . https://m.edsoo.ru/00add44
peakIiui
8
XHWMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBaHMI B bubmnoreka LIOK
12 | cBeTe mpeAcCTaBICHUN 00 https://m.edsoo.ru/00add5d
AIEKTPOIUTUYECKON 8
JIACCOLMAIIAN
XUMHUYECKHE CBOMCTBA
coJieil B CBETE bubmnorexa IJOK
13 | mnpencraBneHmii 06 https://m.edso00.ru/00add8b
ANEKTPOIUTAYECKON 2
JIUCCOITHAIIAH
o co R bubmmoreka [IOK
HSATHUE O TUAPOJIH
14 . s https://m.edso00.ru/00add9d
coJiei
4
bu6nunoreka [JOK
06006
15 | oooHemIe ) https://m.eds00.ru/00addd1
CHCTEMAaTH3aLM 3HAHHUI )
ll'IpaII:TquCKas[ pabota Ne BuGmiorexa LIOK
. «Pemrenue
16 https://m.edso0o.ru/00addbf
IKCTIEPUMEHTAITBHBIX N
3aJ1a9» a
17 | KonrtponwHas pabora No2 bubnuoteka [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

1o TeMe
«DNEKTPOTUTUYECKAS
JTUCCOLIAALIUS.
XUMHUYECKHE PEAKIIUU B
pacTBOpax»

https://m.edsoo.ru/00addec
0

OO0mas xapakTepuCTHKA
raJIoreHOB. XUMUYECKUE

bubmmoreka [IOK

18 . https://m.edsoo.ru/00addfe
CBOMCTBa Ha MPUMEPE 9
xJjopa
Xnopoogopoa. ComnsiHast BuGmorexa L[OK
19 KHCJ}OTa’ XHMITACCRIE https://m.edsoo.ru/00adel0
CBOMCTBaA, IIOJIYUYCHHUC, 4
HpI/IMeHCHI/IC -
IIpakTHueckas padora Ne
2 Ir)lo TeMe <<H0JII)Y‘IGHI/I€ bubmmorexa LOK
20 . https://m.edso00.ru/00ade34
COJITHOM KUCJIOTEHI, g
M3y4YEHHE €€ CBOMCTB) -
Breruucnenus mo
YpaBHEHUAM bubnuoteka [{OK
21 | XUMHYECKHX pPEaKiui, https://m.edso0.ru/00ade48
€CJIM OIUH U3 peareHTOB 8
JTIaH B U30BITKE
OO0m1as xapakTepuUCTHKA Bubnuorexa [IOK
22 https://m.edsoo.ru/00ade64

aneMeHToB VIA-rpynibl

a



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

AJOTpONHBIE
MOIU(HUKAIIUU CEPBI.

Haxoxnaenue cepol u €€ bubmmorexa I{OK
23 . https://m.edsoo.ru/00ade64
COEIMHEHUM B IIPUPOJIE. 3
XHMMHUYECKHE CBOMCTBA B
cephl
CepoBonopon, CTpoeHue, bubnmnoreka [JOK
24 | ¢dwusuueckue u https://m.edsoo.ru/00ade80
XMMHYECKUE CBOMCTBA 2
Oxkcuasl ceprl. CepHast Bu6morexa L[OK
g5 | ACTOTE, (bmﬂqef e https://m.edsoo.ru/00adea?
XHMHYECKHE CBONCTBA,
MIPUMEHEHHE 8
XHUMHUYECKHE PEAKINH,
JIe)KaIlUe B OCHOBE
MIPOMBIIIIICHHOTO
croco0a MmoxyYeHust bubnmnoreka [JOK
26 | CepHOU KHUCIIOTHI. https://m.edsoo.ru/00adec8
XuMH4eckoe a
3arpsi3HEHUE
OKpYKarOIIEH cpebl
COCIMHEHUSIMU CEPBI
Brrunciaenue MmaccoBoi bubnmunoreka LIOK
27 | nonu BBIXOJIA MPOITYKTA https://m.edsoo.ru/00adec8

PCaKINn

a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO61mas xapakTepucTHKa
AJIEMEHTOB V A-TpyTIIbL.

but6mmoreka [JOK

28 | As3or, pacnpocTpaHeHUE https://m.edsoo.ru/00adeea
B IPUPOJIE, QUIMUECKHUE 6
1 XUMHUYECKHUE CBOMCTBA
AMMmuak, ero
buznvecKue u bubnmnoreka [JOK
29 | XUMHMYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
HOJy4YEHUE U 4
MIpUMEHCHHE
[IpakTrueckas padora Ne
3 Ir)lo TeMe «HofyquHe bubmorexa LIOK
30 https://m.edso0.ru/00adf18
aMMUI/IaKa, U3YUYEHHUE ero 0
CBOMCTB»
A3oTHas Kucnora, eé bubnunoreka [IOK
31 | ¢dusuueckue u https://m.edso0.ru/00adf30
XMMHYECKUE CBOMCTBA 6
HcnonszoBanue
HUTPATOB U COJIEU
aMMOHHUS B KAYECTBE Bu6mmorexa [IOK
3p | MHHCPAIPHRIX https://m.edsoo.ru/00adf51

ynoopenuii. XuMuuecKoe
3arpsi3HEHHE
OKpY>KaroIei cpessl
COEMHEHHSAMH a30Ta

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

docdop. Oxcua

docdopa (V) u
dbocdopHas KuCIOTA,

bubmnoreka LIOK

33 https://m.edso0.ru/00adf68
¢duznueckue u 3
XHUMHYECKHE CBOMCTBA,
MOJTy4YeHUe
Hcnonb3oBanue
dbocdaroB B kauecTBe BuGmorexa LOK
34 | MHCP aﬂb}vlm https://m.edsoo.ru/00adfc2
ya00peHuid. 3arpsi3HeHue 0
IIPUPOTHOMN CpeIbl -
dbocdaramu
Yraepox, bubmuoreka I[JOK
gg | PachpOCIpancHie s https://m.edsoo.ru/00adfd9
npupoje, GuznuecKue u c
XUMHUYECKHE CBOMCTBA
Oxcunpl yriiepoja, ux
buznveckue u
36 XAMHUYECKHE CBOMCTRA. but6mmoreka [IOK
DKOJIOruyecKue https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIC C
okcuom yraepona (1V)
YroJsbHasg KACIOTa U €€ Bubmorexa LIOK
37 https://m.eds00.ru/00ae006

COJIn

C



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTuueckas pa6ora Ne
4 o Teme "llonyuyenue

but6mmoreka [JOK

38 | yrmekucioro rasa. https://m.eds00.ru/00ae027
KauecTBenHnas peaxius e
Ha KapOoHaT-HoH"
[lepBoHauanbHBIE
MTOHATHS 00 bubmmoreka [IOK
39 | opraHWUYecKuX https://m.edso0o.ru/00ae054
BEIIECTBAX KaK O e
COEJIMHEHUSX YIJIepoia
Kpensii 11 ero bubmmoreka [IOK
40 https://m.eds00.ru/00ae080
COCIMHEHUS )
[TpakTudeckas pabora No
5. Pemenue
DKCIEPUMEHTAIBHBIX bubnuoreka [{JOK
41 | 3amay o TeMe https://m.edso0.ru/00ae0bf
«Baknermme 2
HEMETAJLTBI U X
COCTMHEHUSD
KoHTtponbHas pa(EOTa Ne3 Bumorexa LIOK
42 | MOTEME «Baeitne https://m.edsoo.ru/00ae0el
HEMETAILTBI U UX g
COEJIMHEHUS» -
43 | OOmas xapakTepUCTHKA bubmuoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHYECKUX 3JIEMEHTOB
— METaJIJIOB.
Merannuyueckas CBSI3b U
MeTaJInYecKas
KpHUCTa/UIMYeCKast
pemérka. dusnyeckue
CBOICTBa METAJIJIOB

https://m.edsoo0.ru/00ael103
e

XUMHUYECKHE CBOMCTBA

METaJIOB. bubmmoreka [JOK
44 | DICKTPOXUMHUCCKUI https://m.edso0o.ru/00ael15
PAI HANPSKEHUN 6
METaJLJIOB
OO61mue crocoOs
MOJTyYEHUSI METAJIJIOB.
CnnaBsel. Beruucnenus mo bubnmoreka [IOK
45 | ypaBHEHUSIM https://m.edsoo.ru/00ael15
XUMHYECKHX peaKlui, 6
€CJIM OJIUH U3 PEarcHTOB
COJICP)KUT IPUMECH
[TonsiTHEe 0 KOpPPO3UKU Bubmmorexa LIOK
46 https://m.edsoo.ru/00ae127
METaJIOB 8
but6mmoreka [IOK
47 | Illeno4Hble METAJIIBI https://m.edsoo.ru/00ae14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuapl ¥ THAPOKCHIBI

but6mmoreka [JOK

48 https://m.edsoo.ru/00ael4b
HATpUs U KaJus 5
Illenoyno3eMeNbHBIC but6mmoreka [JOK
49 | wmerabl — KAUIBLUN U https://m.edso0.ru/00ael5e
MarHui 8
Baxkueiinie coe tuHeHus bubmmorexa TIOK
50 a https://m.edso0.ru/00ael5e
KaJIbIUA
8
51 O0o01Ienue u
CHUCTEMAaTU3alis 3HAaHUU
JKEécTKoCTh BOABI U bubmmorexa OK
52 . a https://m.eds00.ru/00ae188
CrocoObI €€ yCTpaHeHUS 6
R
53 . https://m.edsoo.ru/00aelae
BOJbI 1 MCTOJBI €€ 8
ycTpaHeHus" -
bu6nunoreka [IOK
54 | AmroMuHHNA https://m.edsoo.ru/00aelc6
4
Amdorepibie coficTsa bubmmoreka [IOK
M TCPHBI BOUCTB
55 p https://m.edso0.ru/00aelc6

OKCH/JIa U THAPOKCH]IA

4



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

but6mmoreka [JOK

56 | XKeneso https://m.edso0o.ru/00ae1d8
6
Oxcuibl, TUAPOKCUIBI U but6mmoreka [JOK
57 | comn xenesa (1) u https://m.edsoo.ru/00ae35e
xenesa (1) 6
58 O00011eHNE U
CHUCTEMAaTH3alsI 3HAHUM
[TpaxTrueckas padbora Ne
7. Pemerme Bu6morexa LOK
gg | NCTCPHMEHTATLHAX https://m.edsoo.ru/00ae3de
3a71a4 10 TeME 3
«Baxwneiie MeTalIbl U -
HX COCIMHECHUSD)
Brruucienus mo
ypaBHEHUSAM
XUMHYECKUX PEaKIUH,
€CJIA OJJMH U3 PEarcHTOB bubnuoteka [{OK
60 | maH B U30BITKE WU https://m.edsoo.ru/00ael75
COJICPKUT IIPUMECH. 0
Brraucnenus MaccoBou
JIOJTM BBIXOJ1a TPOAYKTa
peakiuu
61 O0o001IeHe 1

CUCTEMaTHu3aIus 3HaHUN



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KontponpHas padota No4
o teMe «Bakuenmue

62 1
METaIbl U UX
COEIMHEHUS
BemiectBa u Matepuaisl but6mmoreka [JOK

63 | B DOBCEOHEBHOI KU3HU 1 https://m.edso00.ru/00ae3f5
YyeIoBeKa 0
XuMHI4IeCcKoe bu6mmoteka [IOK

64 | 3arps3HcHHUE 1 https://m.edso00.ru/00ae427
OKpYIKaroIIeH cpeIbl 0
Po emmte bubmmoreka [IOK

JIb XUMHHU B PEIICHUN

65 p 1 https://m.edso0.ru/00ae427

HKOJIOTHUYECKHX MPoOIemM 0
bubmmoteka [IOK

00600

66 obeRne 1 . 1 https://m.eds00.ru/00ae0d0
CUCTEMAaTHU3aIHs 3HAHUHU N
S bubmnoreka [IOK

67 H . 1 https://m.edsoo.ru/00adb33
cUCTEeMAaTHu3anus 3HaHUI .
KontponrHas padora 3a bubmorexa HOK

68 P P 1 https://m.edso00.ru/00ad9cb
Kypc xuMuu 9 kiacca 5

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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Hrorosasi koHTpoOIbHAsSI padoTa o xumMum B 8 KJacce
IHosicHuTeILHAA 3aNNCKA.

Pabora npencrasiena B 2-X BApHaHTaX, COCTOWT U3 2 YaCTEH:

UYacTts 1 Brirouaer 12 3aganuii 6a3oBoro ypoBHs (1-A12). K kaxxnoMy 3agaHuto
naeTcs 4 BapwaHTa OTBETA, W3 KOTOPHIX TOJBKO OJWH MPaBUILHBIN. 3a BHITTOJIHCHUE
Ka)XJI0T0 3anauud - 1 Gan.

Yacte 2 cocrout u3 3 3aJaHWii, HA KOTOpPbIE HAJIO JaTh TOJHBIA OTBET. 3a
BBITIOJIHEHHUE KAXKI0T0 3a1anus — 2-3 Oayuia.

bannel, momydeHHbIE 32 BBITIOJHEHHBIC 3aJaHUs, CYMMHPYIOTCSI. MaKCUMaIbHO
MO>XHO HaOpaTh 19 6anmnos. Ha e€ Beimonnenue orsoaurcs 40 MUHYT.

Cucrema olicHUBaHMS PaOOTHI:
Orenka «5» - 17-19 6auios
Onuenka «4» - 13-16 6aiuioB
Onenka «3» - 7-12 6auioB
Orenka «2» - 0- 6 6amioB




Hrorosasi kOHTpoIbLHAsI paboTa 110 XMMHMH Y4eHUKa (ubl) 8__ kiacca
Pamunusa Ums

Bapuanr 1
Yacrtpl
. CHMBOJI XUMHUYECKOTO 3JIEMEHTA KaJIbIUs
K
Ca
Cs
Cd
. OU3HYECKUM MIPUPOIHBIM SIBIICHUEM SIBISIECTCS
. 00pa30BaHUE TIIIOKO3bI B 3€JIEHOM pPaCTEHUU
JIECHOM TOKap
. BBICBIXaHUE JOXKEBBIX JIyK
. TIpOLIeCC KBAIlIEHUS KaITyCThI
. I3 mpuBeieHHBIX MOHATUHN BBIOEPUTE TOJIBKO T€, KOTOPbIE 0003HAYAIOT BEIIECTBO.
1. Menp, cTOJI, CONTB
2. CTEKJI0, IPEBO, JKENE30
3. mapTa, AepeBo, CTEKJIO
4. cTeKJI0, OKHO, TBO31Ib
4. V3 npuBeeHHOTO MEepPEYHs BBIOEPUTE Psifl, B KOTOPOM YKa3aHbI TOJBKO CIIOKHBIC
BEILIECTBA.
1. xucnopon, pTyTh, OKCHUJI a30Ta
2. OKCHJI HATPHsI, BOJIA, CEpHAs KUCIIOTa
3. Gapuii, okcua Oapus, THAPOKCU Oapust
4. Kucaopo, Boaopo, Oapuii
5. Yncno, moKa3pIBAKOIIEE YHCIO aTOMOB B MOJIEKYJIE HA3bIBAETCH. . .
1. unpekc
2. ko3 puLeHT
3. BaJICHTHOCTh
4. 3eKTPOOTPULIATEILHOCTD
6. Kak onpenensieTcst 4ucio 31eKTPOHOB aTOMa XMMHUYECKOT0 JIeMeHTa?
1. mo nopsiIKOBOMY HOMEPY
2. TI0 HOMEpY Tepuoaa
3. 110 HOMEPY TPYIIIBI
4. 1o pa3HHUIlIe MEXIy aTOMHON Maccoi U MOPSAKOBBIM HOMEPOM.
7. Kakoe u3 BelllecTB UMEET KOBAJICHTHBIN HEMOJISIPHBINA BUJI CBSI3U?
1. 02
2. H20
3. CaCl;
4. Ba
8. I3 mpuBeeHHOT0 NepeydHs BEIOEpUTE PsJl, B KOTOPOM YKa3aHbl TOJbKO
JIBYXBAJICHTHBIC DJIEMCHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

WA WNRPNDWN R



4. Al, P, CI

9. BriGepuTe psij, e yKa3aHbl TOJIHKO OCHOBaHUS
1. H.SOs4 N20s Cu(NOs3)2 Na2O

2. Ca(OH)2 Zn(OH), NaOH

3.LiO HO NaxO N20s

4. CaONaOH NaO N20s

10. Onpepennre cymMmy KO3 (PHIUEHTOB B ypaBHEHUH XUMHYECKON PEaKIIVH:
CHs+ O2 — CO2+ H20

el N =
co AN

11. TIportecc QUCCOIMAIINH CONSHON KUCTOTI MOXHO BBIPA3UTh yPaBHCHUEM
1.HCl-H"+Cl-

2.HCl < H** +Cl -

3.HCl & H +ClI 7

4.HCIl < H* + CI*7

12. OnpenenuTe K KAKOMY TUITY XUMHUUYECKHX PEAKIUil OTHOCHTCS TAHHOE YPaBHCHHUE
peaknuu: Zn + 2HCl— ZnCl; + H;

A) peakuuu oOMeHa,

B) peakiuu 3amernieHus;

C) peakuuu COeMHEHUS;

D) peakuuu pa3ioxeHHs.

Yacts 2
13. Briuucnure yemy paBHa mossipHas macca K2SOa:

14.Bpruucaute yemy paBHa mMaccoBast 1oust kanus B K2SOay:

15. o ypaBuenuto peakmuu CaO + H2O—Ca(OH)2 onpenenure maccy ruapokcuaa
KaJIbIIHs1, 00pa30BaBIIETOCS MPU B3auMoAecTBUU 1121 okcua Kaablusl ¢ BOJOM.



Hrorosasi kOHTpoIbLHAsI paboTa 110 XMMHMH Y4eHUKa (ubl) 8__ kiacca
Pamunusa Ums

Bapuant 2
1. CuMBOJ XMMHYECKOTO 2JIEMEHTA KaIbLIUs
1.K
2. Ca
3. Cs
4. Cd
2. OmpenienuTe, 9TO OTHOCUTCS K XUMUYECKUM SIBIICHUSIM:

-

. KUTISTYEHUE BOJIBI
. PacTBOpEHME COJIU B BOJIE
ropeHre NpUpOIHOTO ra3a
BbIChIXaHUE ac(alibTa Mocie J0MKIs.
. I3 mpuBeICHHBIX MOHSATUH BBRIOEPUTE TOJIBKO T€, KOTOPHIE 0003HAYAIOT BEIIECTBO.
. M€Jlb, CTOJI, COJIb
. CTEKJIO, IEPEBO, KEIE30
. TIapTa, 1epeBo, CTEKIIO
. CTE€KJIO, OKHO, TBO3/1b
W3 npuBeieHHOTO MepevHs BBIOEPUTE Psifl, B KOTOPOM yKa3aHbI TOJBKO CIIOKHbBIC
BEILIECTBA.
1. xucnopon, pTyTh, OKCHUJI a30Ta
2. OKCHJI HATPHsI, BOJIA, CEpHAs KUCIIOTa
3. Gapuii, okcua Oapusi, THAPOKCUT Oapust
4. KUCIIOPO, BOAOPOI, Oapuii, yrapHbIi Tas.
5. Yucno, moka3pIBarolee YUCIo aTOMOB B MOJIEKYJI€ HAa3bIBAETCHL. . .
. UHJEKC
. kKoo punrent
. BAJIGHTHOCTb
. DJIEKTPOOTPULIATEILHOCTD
6. Kak onpenensieTcst 4ucio 31eKTPOHOB aTOMa XMMHUYECKOT0 JIeMeHTa?
1. no nopsAIKOBOMY HOMEDPY
2. TI0 HOMEpY Tepuoaa
3. 110 HOMEPY TPYIIIBI
4. 1o pa3HHUIlIe MEXIy aTOMHON Maccoi U MOPSAKOBBIM HOMEPOM.
7. Kakoe u3 BelllecTB UMEET KOBAJICHTHBIN HEMOJISIPHBINA BUJI CBSI3U?

1. 02

2. H.0

3. CaCl;

4. Ba
8. I/IS HpI/IBe,lIeHHOFO HGpC‘IHSI BI)I6epI/IT€ pﬂ]l, B KOTOpOM yKaSaHI)I TOJIBKO
JIBYXBaJ'ICHTHLIG QJICMCHTEI.
1. H, Na, K

2.0, Mg, Zn

3. Na, Mg, Ca

[N AN
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4. Al, P, CI

9. BriGepuTe psij, e yKa3aHbl TOJIHKO OCHOBaHUS
1. H.SOs4 N20s Cu(NOs3)2 Na2O

2. Mg(OH)2 Cu(OH), NaOH

3.Ca0 HO Na,O P20s

4. HCINaOH Na20 Na:SO4

10. Onpepennre cymMmy KO3 (PHIUEHTOB B ypaBHEHUH XUMHYECKON PEaKIIVH:
CHs+ O2 — CO2+ H20

~wnh e
oo AN

11. Iporecc aucconuanuu cyabhara Kaaus MOKHO BEIPa3HTh YPaBHECHHEM4
1. K2SOs <> Kt + S04%

2. K2SOse 2K* + SOy

3.K2S0se 2K + SO4%

4 KSOpe—> K" + 4507

12. Omnpenenute K KaKoMy THITY XUMHUECKUX PEaKIIUil OTHOCUTCS JaHHOE YPaBHCHHE
peaKIuu: 2Na + 2HCI| — 2NaCl + H»

A) peakiuu oOMeHa;

B) peakiiu 3aMerieHus;

C) peakiiuu coeTMHCHMSI;

D) peakuuu pa3aoKeHHSI.

Yactp 2
13.Uemy paBHa mojsipHast macca HoSiOs:

14. Beruucaute yemy paBHa maccoBast 1ouist kanus B K2SOay:

15. Ilo ypaBuenwuro peakuuu Fe(OH), = FeO + H,O omnpenenure maccy okcuaa
xene3a (1), oOpa3oBaBierocs mpu pas3nokeHuu 45 r HICXOTHOTO BEIIeCTBA.



OT1BeThI

1 12 |3 |4 |5 |6 8 |9 (10 |11 12 Max
0aJLI
Bapuant Nel 2 |3 |2 |2 |2 |1 2 |22 |1 3 12
BapuanTNe2 2 |3 |2 |2 |2 |1 2 |22 |3 3 12
13 14 15 Max 6ama
Bapuant Nel | 174 44,8 148
Bapuant Ne2 | 78, 09 44 8 36
Max 6aaa 2 2 3 7
1 papmant 15.
Jlamno:
112r Xr

m (CaO)=112r CaO + H,O=Ca(OH):
m (Ca(OH).) = Xr IMoB 1 MOJTB

56r/MOITb 74r/MoIb

56r 74r
1122 _ Xe X = 11220742
560 74 562
X =148r

OtBet: 00pa3zyetcst 148r rugpokcuga Kaablus
2 papuaHur 15.
Jlamno:

45rXr
m (Fe(OH).) = 45 rFe(OH)2 = FeO + H,0
m (FeO) = Xr ImMonB 1 MOTB

90r/monb 72r/MOIb

90r 72r
45  Xe Y- 452 0 722
902 722 902

X =36r

Otger: oOpa3yercst 36T okcua xene3a




