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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XuMUM Ha YpOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHMs COCTaBICHA
Ha OCHOBE TpeOOBAaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTEIbHOU
porpaMmMbl OCHOBHOTO 001Iero oopaszoBanus, npeacraBieHubix B ®I'OC 00O, a
Takke Ha OCHOBe (eepalibHON paboyeil mporpaMmbl BOCHHUTAHUS U C YYETOM
KOHIEMINKA TPENoJaBaHus Y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTEIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1o xumMuu Aa€T MNpeEACTaBICHUE O ILEisaX, OOIIeld cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHs 00yJaroUUXcsi CpeACTBAaMU YUeOHOro IIpeIMEeTa,
YCTaHaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJAEpXKaHUe, MpeaycMaTpUBacT
pacnpesesieHue ero Io KjaccaM M CTPYKTYpUpPOBaHHME IO pasjesiaM U TeMaMm
OporpaMMbl MO  XUMHUH, ONPEIEHSeT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XApaKTEPUCTUKU COAEP/KAHUS, PEKOMEHIAYEMYIO ITOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JOTUKUA YYEOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroIMXCs, OMPENEIseT BO3MOXXHOCTU
npeaMeTa i peanu3aludyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3zoBaTeILHON MpOrpaMMbl HA YPOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHuUs, a TaKKe
TpeOOBaHM K pe3yiabTaTaM 00y4eHMs] XMMHM Ha YPOBHE LieJIel U3yUueHus MpeameTra
U OCHOBHBIX BHUJOB Yyue€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOyYarolerocs Io
OCBOEHHIO YYEOHOTO COJEPIKAHMUS.

3HaHWEe XHUMHH CIIy>)KUT OCHOBOM i1 (POPMUPOBAHUS MHUPOBO33PEHUS
00yu4aroIIerocs, €ro NpeACTaBICHUN 0 MaTepUaIbHOM €AMHCTBE MUPA, BaXKHYIO POJIb
urparot GopMUpyeMble XUMUEH MPEeACTaBIECHUS O B3aUMOIPEBPALICHUSIX SHEPTUH U
00 SBOJIOLUHU BEIIECTB B MPUPOAE, O MYyTIX PELICHHUs TOOATbHBIX MHpobdiIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, DHEPrE€TUYECKOW, MUIIEBOM WU
AKOJIOTUYECKOM 0€3011aCHOCTH, MPOOJIeM 3IpaBOOXPAHCHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3alii BO3MOKHOCTEN /sl CAMOPA3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U GyHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHME MBIILUICHUS M TBOPYECKHX CIOCOOHOCTEN
OoOy4YaromMxcs, HABBIKOB UX  CaMOCTOSITENIbBHOW  y4eOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HCCIENOBATENIbCKMX YMEHUHM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B POGECCUOHATIBLHON ACSITEIbHOCTH;

3HAKOMUT CO CHEeHU(PUKON HAYyYHOTO MBILUICHUS, 3aKJIaJblBa€T OCHOBBI
LEJI0CTHOTO B3IJIsIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaroMINXCs;

CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAaHMSIM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHMYECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.



JlanHble HampaBiICHHs B OOYYCHHHM XHUMHH OOECIIEUUBAIOTCSA CHEIUPUKOIM
COJepKaHUsl ~ y4eOHOro  NIpeAMeTa,  KOTOpPbIA  SBISIETCS  [E€JarOTMYECKU
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OINpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMBbl MEPBOHAYAIBHBIX TMOHSATHI XHWMHH, OCHOB
HEOPTaHUYECKOM XMMHMM W HEKOTOPBIX  OTAEJBHBIX 3HAYUMBIX IOHATHU
OpTraHUYECKON XHUMUHU.

CrpykTypa conaep:kaHUsi MpPOrpaMMbl MO XUMHUHU CPOPMHUpPOBaAHA Ha OCHOBE
CUCTEMHOro mnoaxoja k e€ wn3ydeHuro. CoaepikaHHWe CKIAJbIBACTCS U3 CHCTEMBI
MOHATHM O XMMHYECKOM BJIEMEHTE M BEILECTBE U CUCTEMBI MOHATUH O XMMUYECKOU
peakuun. OO0e AT CHCTEMBI CTPYKTYPHO OPIraHM30BaHbl [0 IPUHIUILY
IIOCJIE0BATEIBHOIO Pa3BUTUs 3HAHMKM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUM
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— MPEeACTABICHUHN 00 3JIEKTPOTUTHUECKON TUCCOIMAIINY BEILIECTB B pACTBOPAX.

TeopeTndyeckne 3HAHUSA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPHUYECKHU
MOJyYEHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JPYrOMY, BBITOJHSS (PYHKIUHU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUSI M BO3MOYKHOCTEH IMPAKTUYECKOIO MPUMEHEHUS U IMOIYYEHHS M3Y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl 1O  XHUMHH  CIOCOOCTBYEeT  (DOPMUPOBAHHIO
MPEJICTABJICHNUS O XMMUYECKON COCTABIISIIOLIEN HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, LIECHHOCTHOTO OTHOLIEHMS K HAYYHOMY 3HAHHIO M METOJAM
MTO3HAHUS B Hayke. M3yueHne XuMuu MpOUCXOINUT C IPUBJICYEHUEM 3HAHUM U3 paHee
M3YYCHHBIX YU€OHBIX TpenMeToB: « Okpyxatouuii Mup», «buonorus. 5—7 kmacce» u
«®@u3uka. 7 Kmace».

[Ipu n3yyeHun XUMUM NPOUCXOAUT (HOPMUPOBAHNUE 3HAHUN OCHOB XMMUYECKON
HAayKW KakK 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON NEATEITbHOCTH
YyeJioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYyJIbTYpbl. 3ajgada y4eOHOIo
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XUMHUECKUX 3HAHUN — BaKHEUIINX
(bakTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUN, TOCTYMHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKu, B MPUOOIIEHUH K HAyYHbIM METOJ1aM
MO3HAHUA TPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (GOpPMHUPOBAHUU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUU B y4eOHO-TIO3HABATEIBHON U
y4e0HO-UCCIEeIOBATENIbCKON  I€ATEIbHOCTH, OCBOCHMM TpaBHJI  0€30MacHOTro
oOpallleHus C BEeIeCTBAMHU B TIOBCETHEBHOM KU3HU.



[Ipy M3yyeHHH XMMHHM Ha YpOBHE OCHOBHOIO OOLIEro 0Opa30BaHHs BAKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopMHUpOBaHHE MHTEIUICKTyaIbHO pPa3BUTOW JMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHU,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBJIEHHOCTh OOYYEHHsI HA CUCTEMATUYECKOE IPHOOIIEHHE O0YyHArOIINXCS
K CaMOCTOSATEJIbHON MMO3HABATEIbHOW AESITENIbHOCTH, HAYYHBIM METOJaM IMO3HAHUA,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieueHre yCIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YYaIOIIUMHUCS
ONbITa Pa3HOOOPA3HON JEATEIPHOCTH, MO3HAHWA W CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCaJbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBaHue 00mIEeH (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSCHATH U OLICHUBATH SBJIICHUS OKPYKAIOIIETO
MUpa, UCTIONB3Ys 3HAHUS U OMBIT, TOJYYCHHBIC MPU U3YUCHUU XUMUH, IPUMEHSTh X
IIPU PEIIeHUH TMPoOIeM B TTOBCETHEBHOM KU3HU U TPYAOBOM IEATEIHHOCTH;

— dopMHpoBaHUEe y 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHHUS
LHEHHOCTU XUMHUYECKMX 3HAHUM A BBIPAOOTKU SKOJIOTMUYECKU IIeJ1eCO00pa3HOro
MOBEAECHUS B OBITY M TPYJOBOU ACSATEIBHOCTU B LENSIX COXPAHEHUS CBOETO 3710POBBS
Y OKPY’KAIOIIEN TPUPOJIHOMN CPEBI;

— pa3BUTHE MOTHBAllUM K OOYUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO HU
CaMOBOCIUTAHHIO HA OCHOBE YCBOEHUS OOLIEYEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIisi 1 HAPaBJAECHHOCTU JabHEUIEero 00y4eHusI.

OO1ee yuCiIo 4YacoB, OTBEIEHHBIX JUIsl U3YYEHUsS] XMMHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJEP) KAHHUE OBYUEHUS
8 KVIACC
IlepBoHavaibHbIE XUMUYECKHE TIOHATHS
IIpeaqmer xumuu. Ponb XMMHU B KW3HU 4e€JIOBEKa. XUMHUS B CHUCTEME HayK.
Tena u BemnecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE BEIIIECTB.
[Touste o Meromax mo3HaHUS B XUMHHU. UucTble BemiectBa U cMecH. CIOCOOBI
pa3JeIIeHUs] CMECEM.
ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE BJIeMEHTbl. CHMBOJIBI XUMHYECKHX
a1eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.
Xumuueckas ¢popMyna. BalleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToMHas Macca. OTHoOcHTEIbHAS
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XMMUYECKOT0 JIEMEHTA B COCIUHEHUH.



KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYpHBIX €AWHMII BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COECTMHEHU.

duzryeckre U XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakius U e€ MpU3HaKU.
3aKOH COXpaHEHMs] Macchl BEHIECTB. XUMUYeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHsI, 3aMeILIeHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBWiIaMH padOThl B J1a0OpaToOpuu U
npuémamMu oOpamieHusi ¢ J1abopaTOpHBIM 00OPYTOBAaHHWEM, W3YYCHHE M ONHCAHHE
¢usznyeckux  CBOMCTB  00pa3LOB  HEOPraHMYECKHX  BELIECTB, HAOJIO/EHUE
¢u3nueckux (IIaBJIeHUE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KUIICHUE
U KOHJEHCAuusi BOJAbI) U XMMHYECKUX (FOpEHUE CBEYM, NPOKAIMBAHHE MEIHOU
IIPOBOJIOKU, B3aUMOJICHCTBHUE MeNa C KUCIOTOM) sIBICHUM, HAOIIOJeHUE U ONHCAHUE
NPU3HAKOB  MPOTEKAaHUs  XMMHYECKHMX  peakuumid  (pasiiokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKEHUE TUAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3auMOJICHCTBHUE JKene3a ¢ pactBopoMm cos meau (l1),
U3y4YeHUE CIOCOOOB pa3/eJIieHUs CMECE: C IMOMOIIbI0 MarHuTta, (UILTPOBAHUE,
BbITIAPUBAHUE, JUCTWILUIALUS, XpomaTtorpadus, MPOBEACHHE OUYMCTKH TOBAPEHHOU

CONM,  HaONIOJIGHWE W ONHCAaHUE  pe3yJNbTaTOB  NPOBEIACHHUS  OIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs] MAacChl, CO3JJaHME MOJeNiell MOJIeKyI
(ILIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — asiaeMEHT M MOpoCToOe
BelecTBO. HaxoknaeHue Kuciopojga B mpupojse, (HU3MYECKHEe W XUMUYECKUE
coictBa (peakiuuu ropeHusi). Oxcunbl. Ilpumenenue xuciopoma. CrocoObl
MOJTYYEHHUs KUCJIOPO1a B JaOOpaTOPUU U MPOMBIIIUICHHOCTH. KpyroBopoT Kuciopoaa
B ripupojie. O30H — aJuIOTPOITHAS MOAU(DUKAIIS KUCITOPOa.

TernnoBo# 3GhEeKT XUMUYIECKON peakiny, TEPMOXUMUIECKAE YPABHEHHUSI, DK30-
YU JHIOTEPMUYECKHE peaKUuH. TOIIMBO: yrojb M METaH. 3arpsi3HEHHWE BO3yXa,
yCUJICHUE MapHUKOBOTO d(pdeKkTa, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — aneMeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B mpupoe,
bu3MYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmoaydeHuss. KucmoTs
Y COJIN.

Momnsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputenb. PacTBOpEI.
HaceplllieHHbIE W HEHACBHIIEHHBIE PacTBOPhI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BellleCTBa B pPacTBOpPE. XMMHYECKHUE CBOMCTBa BOJAbl. OCHOBaHWUS.
Ponp pacTBOpoB B MpupO/E€ M B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpOAHbIX Boa. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.



Knaccudukanus neopranmueckux coeauHeHud. Oxcunpl. Knaccudukarus
OKCHUIIOB:  cojeoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(pOTEpHBIE) U
HecosieoOpaszyrommue. HoMmenknarypa okcunoB. @u3ndeckue 1 XUMUYECKUE CBOHCTBA
okcu10B. [lomydeHune okcuoB.

OcHoBanusi. Krnaccudukaiuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. DPU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukamus xucnor. Homenknatypa kucinoT. Pusznyueckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psan axtuBHoctTm MetaimmioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Comu. Homenkiarypa coned. @U3MYECKME U XMMHUYECKUE CBOKCTBA COJIEH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE COJAEpPKaHUs KHUCIOpOoAa B BO3AYyXE, IMOJTYyYECHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB KHCJIOpOAa, HAOIIOJECHUE
B3aMMO/ICHCTBUS BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BOZHUKHOBEHHUS U MIPEKPAICHUS
ropenus (moxapa), oO3HaKOMJIEHHE ¢ oOpa3liaMH OKCHJIOB U OMKCAHHE WX CBOWCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHUE U U3YYEHHE CBOWMCTB BOJOpojaa (TOpeHHeE),
B3auMoJielicTBUe Bogopoda ¢ okcugom wmeau (ll1) (BO3MOXKHO UCIOIB30BaHUE
BHUJICOMATEPUAIIOB), HAOIIOJICHHE OO0pa3lloB BEIIECTB KOJWYECTBOM | MOJb,
UCCJIEIOBAHNE OCOOEHHOCTEN PaCTBOPEHMSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEI[ECTBA, B3aUMOJCHCTBUE BOJBI C METANIaMU (HATPUEM U KajbIlueM) (BO3MOMKHO
UCIIOJB30BaHUE BUJIEOMATEPUATIOB), HCCIEAOBaHHE OOpa3I0OB HEOPTaHUYECKUX
BEILIECTB PA3JIMUYHBIX KJACCOB, HAOJIOJEHWE W3MEHEHUS OKPACKU HHIAUKATOPOB B
pacTBOpax KHUCIOT M IeNodeil, udydeHue B3aumopeictus okcuaa meau () ¢
PAacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAUIaMH, PEAKIUKA HEeWTpaau3aluu,
MOJy4YEHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJTHOTO METauia IPYyTUM M3
pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 33J]1a4 M0 TeMe «BakHeume Ki1acchl
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanueckuii 3akoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. WN. MenpaeneeBa. CrpoeHne aroMoB. XHUMHYECKAs CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHbBIE PEaKIIUU

[lepBble TOMBITKM KJIAaCCU(UKAIMKM XUMHUYECKUX dieMeHToB. IloHsTtne o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJIbI,
TaJIOTeHbI, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOPhIE 00pa3yr0T aM(POTEPHBIE OKCHIBI H
TUJPOKCHUJIBI.

ITepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u amuHHonepuoaHas Gopmel [lepuoanyueckoit



cucreMbl xumMuueckux odnemeHToB JI. WM. Menneneesa. Ilepuonbl u  Tpynisl.
@uU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne atoMoB. CoctaB atroMHbIX snaep. M3oronsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04YeK aroMoB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckon cucremsl [l. . MeHnneneeBa. XapakTEpUCTUKA XHWMHUYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUsl paJdyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyINaM U NEpUoaam.

3nauenue I[lepuogmueckoro 3akoHa u Ilepuoanveckor CUCTEMBbI XUMHYECKUX
DJIEMEHTOB [UId pa3BuThs Hayku U npaktuku. . V. MenaeneeB — yd€HbId U
rpakJIaHuH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJsipHass M HENOJISIpHAsi)  CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp okuciieHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIEC peakun. [Iporeccsl
OKHCIICHHSI U BOCCTAaHOBJIEHNsI. OKHACIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJECHCTBUE
TUAPOKCUAA I[MHKA C pPAacTBOpaMU KHUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeaMETHBIX CBSI3€d MNpH MU3YYEHHH XHUMHU B 8 KJjacce
OCYIIECTBIISIETCS] Yepe3 UCII0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TTOHSITHIH,
TaK W TOHATUW, SBIAIONIUXCS CUCTEMHBIMH JUISl OTIEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4yHBIM (DakT, rumoresa, TEOpus,
3aKOH, AaHaluW3, CHUHTE3, KjacCUUKaIus, MePUOJIUYHOCTh, HAOJIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW/, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, DJJICKTPUYECKUM 3apsil, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, GU3NUeCKre BETUYUHbBI, €UHULIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOJIbI, TTOJE3HBIC
MCKOMNAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYecKasi peaKkIus

[lepnognuecknil 3akoH. llepuonnueckas cucTeMa XMMHMYECKUX DJIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, Kalusl, Kb U UX COEAUHEHUI B



COOTBETCTBHM C TOJOKEHHUEM 3JIEMEHTOB B [lepnoanyeckoil cuctemMe U CTpOCHHEM
UX aTOMOB.

CrpoeHue BelleCTBA: BHUJIbI XUMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMNA KPUCTALIMYECKOW PEHIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanys m HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMHUYCCKUC
CBOMCTBA BEUIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHECHUI, TEHETUYECKasl CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMAYeCKUX peakiyil 1Mo pa3IuvyHbIM MpU3HaKaM (10 YUCTy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(P(hEKTy, M0 H3MEHEHHUIO
CTEIICHEW OKHUCICHUSI XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTanu3aropa). JK30- U SHJI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHCHUSI.

[Tonatne o cKOpocTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XMUMHUYECKMX peakiusx. [IOHSITHE O TOMOTEHHBIX M TE€TEPOrCHHBIX
peakuusx. [lonstue o karanuze. [loHsaTHe 0 XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOM PpEAKIMU U TOJOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBienue ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HUCIIOJIB30BAHMEM  METOZA
AIIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMUALNH. DIIEKTPOJIUTHI U HEAJNEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHuU3M OUCCOLMALMM BELIECTB C PAa3JIMYHBIMU BHUIAMU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakuuu moHHOro obmeHa. YCIIOBHSI MPOTEKAHMS PEakiMii MOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHHs peakiuid. CBOWCTBAa KHUCIOT,
OCHOBAaHMI M COJIeH B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHICCKON JTUCCOIUAIINN.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHATHE O THOpPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — METAJIOB M HeMeTaUloB (rpadura W anamasa), CJIOKHBIX BEIECTB
(xJmopuaa HaTpUsl), UCCIECTOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKOW PEAKIHUH OT
BO3JICHCTBUSI PA3IUYHBIX (PAKTOPOB, UCCIICIOBAHKUE AJIEKTPOIIPOBOHOCTH PACTBOPOB
BEILIECTB, IIpollecca MAMCCOLMALMM KHUCJIOT, MIeJoYed U cojeil  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpUaJOB), NPOBEJEHUE OIBITOB, WUIIOCTPUPYIOIINX
IpU3HAKU MPOTEKaHUs peakuuii HOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BbIJICICHUE
raza, oOpa3oBaHHE€ BOJbI), OMBITOB, WLIIOCTPUPYIOIINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEAKIUNA (FOpPEHUE, PEaKIUU pPa3IoKEeHUs, COCIUHEHHS),
pacro3HaBaHUE HEOPraHUYECKUX BELIECTB C MOMOIIBIK KaYE€CTBEHHBIX PEaKUUi Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



Hemertanibl 4 MX cOeAMHEHUSA

OO6masi  xapakTepucTuka TraloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble crerneHu okucieHus. CTtpoeHne u (U3NYECKHUE CBOWCTBA IMPOCTHIX
BEII[ECTB — TAJIOTEHOB. XUMHUECKUE CBOICTBA HA MTPUMEpE XJIopa (B3aUMOJIEHCTBHE C
MEeTajUlaMH, HeMeTalUlaMH, IenodyaMmu). XiopoBoaopod. ConsiHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, MOyYeHUE, NpUMEHEHHE. [[eficTBHE XJ10pa U XJIOpOBOAOPOIa
Ha OpraHu3M YesoBeka. BakHelmme XJIopuapl U UX HaX0XKACHUE B IPUPOJIE.

Oo6mast xapakrepucTthka 35eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne M (U3MUECKUE CBOMCTBA
IPOCTBIX BEILECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJa U
cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpPON, CTpOEHUE, (PU3HYECKHE U
XUMUYECKUE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, pU3MUYECKe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeaCcTaBUTENs
Kjlacca KHUCJIOT M crneuuguyeckue). XUMUYECKUE PpEaKlUu, JIekKallue B OCHOBE
IMPOMBIIUIEHHOTO CHoco0a MOJy4eHUs CEepHOMl KHCIOThL. IlpumeHenune cepHou
KUCIOThl. CoOnM CEepHOM KHUCIOTHI, KauyeCTBEHHAas peakuuss Ha CyJb(aT-HoH.
Haxoxnenue cepsl M €€ COCIMHEHHMM B mpUpoae. XUMHYECKOE 3arps3HECHHE
OKpY>KaroIlel cpelibl COeAMHEHUSIMU CepbI (KUCIOTHBIE 10K/IU, 3aTPA3HEHUE BO3TyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLIEHUS.

OOmast xapaktepuctuka 3iemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUSA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
¢uznueckue u xumMuueckue cporictBa. Kpyrosopot azora B npupoje. AMMHUAK, €ro
¢uznyeckne U XMMUYECKUE CBOWCTBA, MOTydeHHE U npumeHeHue. Cojiu aMMOHUS,
ux (u3NyecKue M XMMHYECKHUE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakuusi Ha
WOHBbl aMMOHHUA. A30THAs KHUCJIOTa, €€ TNOJIyueHHe, (PU3NYECKHEe U XUMHUYECKUE
cBoiicTBa (OOmIME Kak TMpEACTaBUTENS Kjacca KUCIOT U creuuduueckue).
Hcrnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yIOOPECHHIMA.
XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCOUHEHUSMHU a30Ta (KUCIIOTHBIE
O], 3arps3HeHHe BO31yXa, MO4YBbl W BojgoémoB). dochop, amroTponHbie
momudukaimu Gocdopa, pusnueckue U xumuueckue coiicrea. Oxcua pocdopa (V)
u (Qochopnas kucinora, (UMUECKUE W XUMUYECKHE CBOWCTBA, MOJIyYCHHE.
Hcnonp3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI0OPECHHIA.

O6mast xapakrepucTtrka 3yeMeHTOB |VA-rpynmel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTETIEHH OKHUCJIECHMs. YTIEpO[, alNIOTPOIHbIE MOAU(PHUKALIUH,
pacnpocTpaHeHue B MpUpojie, PU3NYECKHEe W XUMHUYECKHE CBOMCTBA. AJCOpOIus.
Kpyrosoport yraepozaa B npupozae. Okcuabl yrieposa, ux Gpusnieckue u XuMHIecKue
CBOMCTBA, JCHCTBUE HA JKUBbIE OPraHU3Mbl, MOJYyYEHHE M TNPHUMEHEHHUE.
DKkoJjoruyeckre MpoOJIeMbl, CBsi3aHHBIE C OkcuaoMm yriepoma (1V), rumotesa
rJI00JIBHOTO TOTEIUICHUSI KJIMMAaTa, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U e
cCoJii, MX (U3MYECKME M XHUMHUYECKHE CBOWCTBA, MOJYYEHUE M TPUMEHEHUE.



KauecTtBenHas peakmmsi Ha KapOoHaT-WOHBI. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO3SIUCTBE.

[lepBoHavabHBIE TIOHSTHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCIUHECHHSIX
yriaepojia (MeTaH, 3TaH, STWIEH, alleTWICH, dTaHOJ, TJIUIEPUH, YKCyCHasi KUCIIOTa).
[IpupoHbIe UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rmnepepaboTku (OEH3UH), UX pOJb B OBITY W TpOMBINUICHHOCTH. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCJIKAX, YII€BOJaX — U UX POJIU B )KU3HU
yenoBeka. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

KpemHunii, ero ¢usnueckue ¢ XUMUYECKHE CBOMCTBA, TIOJy4Y€HHE U
npumeHenue. CoequHeHus: KpeMHus B mipupoze. OO0mme npeactaBieHus 00 OKCUae
kpemaust (1V) u kpemuueBoit kucnore. CUIMKATBI, UX HUCMHOJb30BAaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxkHelllne CTpOUTEIbHbIE MAaTepHUallbl: KepamMuKa, CTEKJIO,
IIEMEHT, O0eToH, kene300eToH. IIpobOiembl  O€30MaCHOrO  HMCIOJBb30BAHMUS
CTPOUTENIbHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHUE KaU€CTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJIOICHUE MPU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTPAKAIOIINE (PU3NIECKHUE U XUMUYECKHUE CBOMCTBA TajlOT€HOB
U UX COCAMHEHUH (BO3MOXHO MCIOJb30BAaHUE BUICOMATEPHAIIOB), 03HAKOMIICHUE C
oOpa3iaMu XJIOPUJOB (TallOT€HUIOB), O3HAKOMJICHHE C OOpa3naMu cepbl U €€
COCIMHEHUAMHU (BO3MOXHO HCIIOJIb30BaHUE BHUICOMATEPHUATIOB), HAOJIOJICHHUE
mpoiiecca OOyrauWBaHMsI caxapa TMOJ] JACHCTBUEM KOHIEHTPHUPOBAHHOW CEpPHOM
KHUCIIOThI, W3Y4YeHHE XHWMHUYECKHX CBOWCTB pPa30aBICHHON CEpPHOM KHUCIOTHI,
MIPOBEICHUE KAYECTBEHHOW peakiuu Ha CcyibhaT-uoH M HaOI0JeHre MpU3HaKa e
NPOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBaMH a3oTa, (ochopa um ux
COeIMHEHUN (BO3MOXXHO HMCIOJIb30BAaHUE BUJICOMATEPUATIOB), 00pa3liaMu a30THBIX U
dbochopHBIX yAOOpeHM, TONyYeHHE, COOMpaHue, pAaCIO3HABAaHUE W HW3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBEHHBIX PEaKIMii Ha UOH aMMOHuUs U (ocdar-
HMOH U M3y4YCeHHUE MPU3HAKOB UX MPOTEKaHUsI, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON
aQ30THOM KHUCJIOTBI C MeAbl0 (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHAIIOR),
W3yYeHHE MOJIeNied KPUCTALIMYECKUX pemeTok anMmasza, rpadurta, QyiepeHa,
O3HAKOMJICHUE C TPOIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHWEe, COOMpaHHWe, pacro3HABAHHE W
W3yYEHHUE CBOMCTB YTJEKUCIOTO Ta3a, MPOBEJACHHE KA4YeCTBEHHBIX PEaKIMM Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB X MPOTEKAHMS, 03HAKOMIICHHUE C
MPOAYKIMENH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE IKCIEPUMEHTAIbHBIX 3ajay
1o TeMe «BakHenIre HeMeTaulbl U UX COCTUHECHUS».

MeTaJsibl 1 MIX COeIMHEHU S

OO011ast XapaKTepUCTUKa XMMUYECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAHUM MX
nonoxeHus B Ilepuonnueckon cucreme xumuueckux siemeHToB Jl. M. Menneneesa



U cTpoeHust aToMoB. CTpoeHHne MeTaiuioB. MeTamuinyeckasl CBA3b U METaJUInYecKas
KpUCTAJUIMYECKasl PEIIETKA. OJEKTPOXUMHUYECKUU PsiJ HANpPsSHKEHUH METaJlIOB.
®duznyeckrue W XHMHYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsATHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alllUTBI UX OT
koppo3un. CmiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUN, OpOH3a) MU WX NPUMEHEHHUE B
OBITY M POMBIIIJIEHHOCTH.

[Ilemounble MeTaJUIbl: TOJIOKEHUE B llepmonnyueckoil cucTeME XUMHUYECKHX
anemenTtoB JI. M. MenaeneeBa, CTpOCHHE HMX aTOMOB, HAXOXKJICHHE B MPHUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kaius). OKCuabl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHne mEeI04YHbIX METAIJIIOB U UX COCTUHEHUI.

[[lenoyno3emenbHble  METAJUIbl MAarHMid M KalbLIMH:  IIOJIOXKEHHE B
[Teprnonnueckoit cucreme xumuueckux 3emeHtoB . 1. MenaeneeBa, cTpoeHue Ux
aTOMOB, HaxoXKJeHue B npupojae. PuU3NUecKue U XMMHUYECKHE CBOWCTBA MarHus U
Kanpius. BaxHeime coequHeHs Kanblusl (OKCUI, TUApoKcua, conn). JKECTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AJIIOMUHUIN: TIOJI0)KEHUE B lleproanyueckor CUCTEME XMMHUYECKHUX SJIEMEHTOB
J. U. MenneneeBa, CTpOeHHUE aToOMa, HaXOXAEHWE B npupone. Pusmdyeckue u
XUMHYECKHE CBOWCTBA allfOMMHUA. AMQOTEpHbIE CBONCTBAa OKCHIA W THAPOKCUAA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMHueCckux 3yemMeHToB /. U.
MenzeneeBa, CTpOCHHE aTOMa, HaXOXAEHUE B pupoae. PU3NYecKre U XUMUYECKUE
cBoiicTBa xene3a. Oxcumpl, ruapokcunasl u comu >kenesza (I1) u xemeza (1), ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C oOpa3llaMyM METAUIOB M CIUIaBOB, WX (U3HUYECKUMHU
CBOMCTBaMHU, U3YUEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO HUCIIOIb30BaHUE
BUJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJIEHCTBUS OKCHA KaJbIUsl M HATPUS C
BOAOW (BO3MOYKHO MCIOJIb30BAaHUE BUIAEOMATEPUATIOB), MCCIEJOBAHUE CBOMCTB
HKECTKON BOJIBI, MPOIIECCA TOPEHMS JKeJie3a B KUCIOPoe (BO3MOXKHO MCHOJIb30BaHHE
BUJIEOMATEPUATIOB), TNPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEAKIMH Ha HWOHBI:
MarHusi, Kajblus, amroMuHus, muHKa, skene3a () w xenmesza (I1), memm (1),
HaOJIIOICHUE U OTTMCAHUE TIPOIIECCOB OKPAITMBAHMS TUIAMEHU MOHAMU HATPHS, Kalus
U KaublMs (BO3MOXHO MCIOJIb30BAHME  BHUIECOMATEPHUANIOB), HCCIIEIOBAaHUE
aM(OTEpHBIX CBOWCTB THAPOKCHIA AIIOMUHUS M TUAPOKCHIA IMHKA, pEIICHUE
DKCHEPUMEHTAJIbHBIX 3a]1a4 N0 TeMe «Ba)kHeNIe MeTauibl U UX COEAUHEHUSD.

XHUMUA M OKpY:KaoUias cpeaa

BemecTtBa ¥ Marepuasbl B IIOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momoins mpu
XUMUYECKUX 0KOTaX U OTPaBJIEHUSX.



XUMUYECKOE 3arpsi3HEHHE OKpYXKaromiel cpeabl (TmpeenbHas TOMyCTHMas
KOHLeHTpauus BemecTs, gaitee — [IJIK). Ponp xumum B pemieHUMM 3KOJIOIMYECKUX
npobJieM.

XumuuecKkuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIABbl METAJIOB, MOJUMEpHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3eM NpU H3yYEeHUH XUMUU B 9 Kiacce
OCYUIECTBJISIETCSl Uepe3 UCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX TOHSTHIH,
TaK U MOHITHMH, SBJISIOLIUXCSI CHCTEMHBIMU ISl OTJEJIBHBIX MIPEIMETOB €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4dHbIM (akT, THUIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCUpUKalusi, NEPUOJAUYHOCTb, HAOIIOJECHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3((DEKT,
TEXHOJIOTHsI, MAaTEPHUAIBL.

dusuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, H30TOIIBI,
pPazOaKTUBHOCTb, MOJIEKYa, AIIEKTPUIECKUI 3apsij, MIPOBOIHHKH,
HOJTYTIPOBOJIHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BELUIECTBO, TEJIO0, 00BbEM, arperaTHoe
COCTOSIHME BEUIECTBA, ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAIJIMYECKas peIIETKa,
CIUIaBbl, (PM3MUYECKUE BEIMYNHBI, SAMHUIIBI U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO,
IUIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEPATbHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHBIE MOPOIbI, TTOJIC3HBIC
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE ~ pe3yabTaThl OCBOCHHSI TPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xo0jA€ OOyueHUss XMMHU B €AMHCTBE Yy4eOHOUW U
BOCIHUTATEIbHONU NEATEIbHOCTH B COOTBETCTBUHM C TPAJWLMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMA U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPHHATHIMH B
oOIIecTBe MpaBUJaMM ¥ HOpMaMH TOBEICHHS U CHOCOOCTBYIOT —Tpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE ~ pe3ynbTaThl  OTPa)XalOT  TOTOBHOCTH o0yyJaromuxcs
PYKOBOJACTBOBATbCA ~ CHUCTEMOW  TO3UTHBHBIX  ILIEHHOCTHBIX  OpUEHTAlMil U
pacimpeHue ombITa e TeILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA '



IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIEJIUI0, TMOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HHGPOpMAIHMEH O
MEPEeOBbIX JOCTHKEHUSAX U OTKPBITHUSX MHPOBOW M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) TPAXKIAHCKOTO BOCTIMTAHMUS:

NPEACTABICHUSI O COIMAJIbHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHMKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YueOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U JPYTUX BUJAX JNEATEIBLHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JESITENIbHOCTU TIPU  BBINOJHEHUU
y4eOHBIX, TMO3HABATEJILHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHX IKCIEPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO Y B3aMMOTIOMOIIIH
B IIpoliecce 3TON Y4eOHOM AEsITeNIbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEACHHUE U
MOCTYIIKM CBOUX TOBAapHUIIEH ¢ MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCJIEICTBUI TOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMUUYECKON peakIuu,
COOTBETCTBYIOIIE COBPEMEHHOMY VYPOBHIO Pa3BUTUA HAYKHU U COCTABJISIOIINE
OCHOBY JUIsl TIOHMMAaHHSl CYIIHOCTM HAay4YHOW KapTHHBI MHUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI TPUPOJIbI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHbIE MOTHBBI, HANpPaBJIEHHbIE HAa TIOJYYEHHE HOBBIX 3HAHUU T10
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOII0JaeMbIX TPOILECCOB M SBJICHUH,
MO3HABATENIbHON, MH(GOPMAIIMOHHOW W YHUTATEIbCKOM KYyJIbTYypbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C  Y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHMMHU  CpeICTBaMU  MH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHIO U TMIO3HAHWUIO, JHO003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOSKTHOM U UCCIIEIOBATEIIbCKOMN JIEATEIIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYeHHUsI B JaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKHA Ha 370pOBBIM 00pa3 >KW3HW, OCO3HAHHWE TIOCIEJACTBUNA U HENPUATHE
BpEAHBIX  MNpUBbIYEK  (YMOTpeOJieHWs  ajIKoroJisi, HAPKOTHUKOB,  KYpPEHHS),
HEOOXOJMMOCTH  COOJIFOJIEHUST MpaBwil  0O€30MacHOCTH MpH  OOpallleHUH  C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHUYECKOMY M3YYEeHHIO Tpodeccuii U Tpyda pasIudHOTO poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUM 10 XMMHUU, OCO3ZHAHHBIA BHIOOP MHIMBUIYAIbHON



TPACKTOPUH TPOAODKEHHsI 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHOMN
po(hecCHOHANBFHON AESITETFHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
allarTUpOBaThCs B MPO(ECCUOHATIBHOU Cpelie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU LETECO00pa3HOE OTHOUIEHUE K MPUPOJIE KaK UCTOYHHUKY >KU3HU
Ha 3emjie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE LIEHHOCTU 3J0pOBOr0 U
Oe3omacHOro oOpasza JKM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(¢u3nyeCcKOMy M IICUXMYECKOMY 3[0POBBIO, OCO3HAHHWE LIEHHOCTH COOJIIOJICHUS
paBuJl OE30MACHOTO MOBEEHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YIPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPHUMEHATh 3HAHUA, MOJydaeMble MPU U3YYEHUH XUMUH, IS
pelIeHus 3aad, CBSI3aHHBIX C OKPY)KAOUIEH MPUPOJHOM CPENOM, IS MOBBILICHHUS
YPOBHSL ~ DKOJIOTUYECKOM  KyJbTYpbl, OCO3HAaHUS  IJ00AJbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HX pEelIeHUs IOCPEICTBOM METOAOB XHUMHH,
HKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUS PYKOBOJACTBOBAThCS MM B TO3HABATEIbHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yJIbTATOB  BBIACISIIOT 3HAYMMBIE IS
(dbopMHpOBaHUS MUPOBO33PEHUsI OOLIEHAYYHBIE MOHATUA (3aKOH, TEOpUs, MPUHLIHIIL,
runore3a, (akT, CUCTEMa, TMPOLECC, OKCIEPUMEHT U JpYyroe.), KOTOpbIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax U IO3BOJSIOT Ha
OCHOBE 3HAHHUU M3 3TUX MNpeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHON
HAayyHOW KapTWHE MHpa, U yHHUBEpCalbHblE yueOHbIe NEHCTBUS (IIO3HABaTENIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATHUBHBIE), KOTOpbIe oOecneunBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

YMEHUSI HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWM: pPaCKpbIBATh CMBICH XUMUYECKHX MOHSATHH (BBIACIATH MX XapakTEpHbIC
NPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMH MOHSATUSMH), HCIIOIb30BATh
HNOHSATUS U1 OOBSCHEHUS OTAENbHBIX ()aKTOB U SIBJICHUI, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU ISl KiacCU(UKAIIMM XUMHYECKUX BEUIECTB W XUMUYECKHUX PEaKLHd,
YCTaHaBIMBATh IPUYUHHO-CICACTBEHHBIE CBA3M MEXAy OOBEKTaMU H3y4YEHUS,
CTPOUThH JIOTUYECKHUE PACCYXKICHHs (MHIYKTUBHBIC, NEAYKTHUBHBIE, MO AHAJIOIHH),
JienaTh BBIBOJIBI U 3aKIIFOUEHHUS;

YMEHUE TMPUMEHATh B NPOLECCE IO3HAHUS NOHATHS (IpEeIMETHbIE U
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3YyEMbIE B XUMMH,
IpeoOpa3oBbIBaTh LIIMPOKO NPUMEHSEMbBIE B XMMUU MOJEIbHBIE NPEICTABICHUS —



XUMHYECKUNA 3HAaK (CHMBOJ DJJIEMEHTAa), XHUMHUYeckas (opMmyna U ypaBHEHHE
XUMHUYECKON peakiuu — MpH PeUICHHH Y4eOHO-TIO3HABATENbHBIX 3a/ady, C y4ETOM
TUX MOJIEIBHBIX MPEJACTABICHUN BBIABISATh M XAPAKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHUYECKUX pPEaKIIui,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICACTBEHHBIE  CBS3U U
POTUBOPEYHS B U3YHAEMbBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKHe 1eiiCTBUS:

YMEHUE HCIOIb30BaTh IOCTABJIEHHBIE BOIMPOCH B KA4YECTBE HWHCTPYMEHTA
MO3HAHHUA, & TAaK’KE€ B KaUeCTBE OCHOBBI /i1 (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

OpUOOPETEHUE ONBbITa MO IJIAHUPOBAHHWIO, OPraHU3alUMUd M IPOBEACHHIO
YUYEHHUYECKMX OJKCIEPUMEHTOB, yMEHWE HaldojaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ynbTar, (GopMynupoBaTh 000OLIEHUS U
BBIBO/JIbI 110 pE3yJIbTaTaM MPOBEAEHHOTO ONbITA, UCCIEN0OBAHUS, COCTABIATh OTUYET O
poJe’aHHoi padorTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, AHAJU3UPOBATH W HWHTEPHPETUPOBATH HUH(OOPMAIUIO
pa3NUYHBIX BUJIOB M (OPM MPEACTABJICHUS, TIOJy4aeMyl0 U3 Pa3HbIX HUCTOYHUKOB
(Hay4HO-TIOMYJIIpHAS JINTepaTypa XUMUUYECKOTO COJIEpP KaHMsl, CITPAaBOYHbIE MTOCOOUS,
pecypcbl HTEpHETa), KPUTHUECKH OLEHUBATH MPOTUBOPEUHUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIuIO;

yMEHUE TPUMEHATH Pa3IMYHbIE METOABl U 3aMpOCHl MPHU TOUCKE M O0TOOpE
uHOpPMAIIUU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX JUISI BBITIOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a/lay OMPEACTIEHHOrO0 THUIA, MPUOOpPETEHUE OMbITa B
0o0JaCTH  HCHOJB30BAHMS ~ MHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSATENILHO BBHIOMPATh ONTHUMAIBHYIO (DOpMY TpencTaBiieHus WHOOpMAIUU U
WUTIOCTPUPOBATh  pEIIaeMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JharpaMMamy,
npyrumu popmamu rpaduKki U KX KOMOMHAIIUSAMY;

YyMEHUE HCHOJb30BaTh W  aHAJIM3UpOBaTh B IMpolecce y4yeOHOH W
UCCJIEIOBATENLCKON JIEATENIbHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOAHON CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHUsI 3aJ1aBaTh BOMPOCH (B X0/ Auajgora u (WiM) IUCKYCCUHU) MO CYIIECTBY
oOcyxnaemMoi  TeMbl, (GOPMYIMPOBATh CBOM  MPEIJIOKEHUS  OTHOCUTEIHHO
BBIIIOJIHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHHSI  MPEJICTABISATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJIbHOU
NEATEIbHOCTH B YCTHBIX M MHMCbMEHHBIX TEKCTAaX; JA€NaTh MPE3EHTALNIO PE3YIHTATOB
BBINIOJIHEHUSI XUMHUYECKOI0 HKCIIEPUMEHTa (J1abopaTOpHOro OMbITa, J1A0OPATOPHOM
paboThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);



yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
ITIO3HABATEIIbHOM U HMCCIIEIOBATENBCKON IEATEIIBHOCTU IPU PEIICHUH BO3HUKAIOIINX
npo0ieM Ha OCHOBe yuéra OOmMWUX WHTEPECOB W COTJACOBAHUS IO3UIIUN
(oOcyxeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS COBMECTHBIX
NEHUCTBUMN, OMpe/IeTICHUE KPUTEPHUEB IO OILEHKE KAa4eCTBA BBINIOJHEHHON PabOThl U
JpyTHe).

PeryasiTuBHbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elCTBUS:

YMEHHE CaMOCTOSATENIBHO OMNPENENATh ULEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISATh, KOHTPOJUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hambosee d(PPeKTUBHBIC CMOCOOBI PEIICHUS YYEOHBIX U
ITO3HABATENBHBIX  3aJa4, CaMOCTOSITEJIbHO COCTAaBJIATH WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIA  AQNTOPUTM JACHUCTBUM TMpU BBIIOJIHEHWUM 3aJaHUM C y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHMM 00 HW3y4aeMbIX OOBEKTaX — BEHIECTBAX W PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO peE3yJIbTaTa 3asBIICHHOM LIEJIH, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAracMbI€ B YCIOBUHX 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX PpE3yJbTaTOB II0 OCBOCHHUIO  0O0S3aTEIBHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil pabodeil mporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYyYalOIIMMKCS HAay4YHBIE 3HAHHUS, YMEHUS W CIOCOOBI
NEeUCTBUH, crienupuyecKue sl MPeIMETHON 00aacTu « XUMUS», BUJbI IESITEILHOCTH
N0 TIOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpPHpETalHH, TMpPeoOpa3OBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIHSIX.

K xoniy oOydenus B 8 kjiacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pACKpBIBaTh CMBICJ OCHOBHBIX XHMHWYECKHX TOHSTHI: aroM, MOJIEKYJa,
XUMHYECKUN BJIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEMIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJIEHTHOCTb, OTHOCHUTEIIbHAsi aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
JOJIsT XMMHUYECKOTO dJIEeMEHTa B COEJUHEHHMM, MOJIAPHBIH 00BEM, OKCH],
KHCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHHS,
XUMHUYECKasi peakius, KilaccuuKaius peakiuil: peakiuu COeIUHCHMUS,
peakiuu Pa3OKEHUs, PEaKINH 3aMEIICHUS, PEaKIuu OOMeHa, JK30- U
OHAOTEPMUYECKUAE PEAKIMH, TEIIOBOM dS(PGEeKT peakiuu, sIApo aToma,
AJNIEKTPOHHBIN CJOM aToma, aTOMHas OpOWTaldb, PaJAUyC aToMa, XUMHUYECKas
CBS3b, MTOJISIPHAS U HETOJISIPHAsI KOBAJICHTHAS CBSI3b, NOHHASI CBSI3b, NOH, KATHOH,
aHUOH, PacTBOP, MaccoBasl JOJsA BEHIECTBA (MPOLEHTHAs KOHIIEHTpAlus) B
pacTtBope;

e WIIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITUN U MPUMEHSTh
9T MOHSATHS MIPU ONUCAHUY BELIECTB U UX MPEBPALLCHUIL;



WCITOJI30BAaTh XUMHUUYECKYI0O CHMBOJIUKY JIJISI COCTABJICHHS (DOPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTpEENSTh BAJCHTHOCTH AaTOMOB DJJEMEHTOB B OWHAPHBIX COCAMHCHUSX,
CTENIEHb OKMCIICHUS DJIEMEHTOB B OWMHAPHBIX COCAMHEHMSX, MPUHAJJIC)KHOCTD
BEIIECTB K ONpeNeiN€HHOMY KJlaccy COEAMHEHHH 1o QopMynaMm, BUJ
XUMHUUYECKOU CBA3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCITMHCHUSX;
packpeiBath  cMmbIcn  Ilepuoamueckoro 3akonma JI. WM. Menaeneesa:
JEMOHCTPUPOBATh I[OHMMAaHUE I[EPUOAUYECKONM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX NoJIokeHus B [lepruoauyeckoi cucrteMe, 3aKOHOB
COXpPAaHEHHs] MacCChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOIO
y4€HUs, 3aKOHAa ABOTAIpO;

OMUCBHIBATh U XapaKTepu30BaTh TabiuuHyro dopmy llepumonnueckoit cucremsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAs MOATpYyIa (A-TpyIina)
u «mobounas mnoarpynna (b-rpynma)», Mansie W OOJBIIME TEPUOJIBI,
COOTHOCUTH 0003HA4YEHUs, KOTOpble uMelTcs B Tabmuie «llepuonnueckas
cucremMa xumuuyeckux dnemeHtoB Jl. M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XUMHYECKUX AJIEMEHTOB (COCTaB U 3apsij
aJipa, 00IIIee YMCIIO0 AIEKTPOHOB U PACTIPEICTICHUE UX T10 DJIEKTPOHHBIM CIIOSIM);
KJIaccu(UIMpOBaTh XUMHUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
1o TeroBoMYy 3 PexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
pPa3JIMUHBIX KJIAcCOB, NOATBEPKAAas ONHCAaHUE MPUMEpPAMH MOJEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSA XUMHUYECKUX MPEBPAIICHUN B Pa3JIMYHBIX
YCIOBUSIX;

BBIUHCIISITh OTHOCUTEIBHYIK) MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XUMHUUYECKOr0 3JIeMEHTa Mo (opMyJsie COCIMHEHUS, MAaCCOBYIO
JIOJIX0 BEILECTBA B PacTBOPE, IIPOBOAUTHL PACUETHI IO YPABHEHUIO XUMHUYECKON
peaxKuny;

MPUMEHSTh OCHOBHBIE ONEPAllMd MBICIUTEIIBHON JEATEIbHOCTH — aHaIU3 M
CHHTE3, CpaBHEHHE, O0O0O0OIIEHNEe, CHUCTEMATH3allMio,  KIACCH(PHUKAIIUIO,
BBISIBICHUE TPUYMHHO--CJIICACTBEHHBIX CBSI3€M — IS W3Yy4YE€HUS CBOMCTB
BEILIECTB U XMMHUYECKUX PEAKINNA, ECTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSA —
HAOIOICHUE, W3MEpPEHHEe, MOJEINPOBAaHNEe, OKCIEPUMEHT (pEalbHBIA W
MBICJIEHHBIN );

CJIEIOBaTh TPAaBWJIAM IOJIH30BAHUS XMUMHYECKOW TOCYI0N W J1abOpaTOpHBIM
000pyZI0BaHUEM, a TAK)KE MPaBUIIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU
C HMHCTPYKUHUSMH MO BBIMIOJHEHHUIO JTA0OPATOPHBIX XHUMHUYECKUX OMBITOB IO



MOJTyYEHUI0 U COOMpaAHUIO ra3000pa3HBIX BEHIECTB (BOJOPOJA U KHCIOPOAA),

IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOIO

BCILIECTBA, IUJIAHUPOBAaTh H MPOBOAUTH XUMUYECKHUE HKCHEPUMEHTHI IO

pAaclo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT € TMOMOIIBIK) HHIMKATOPOB

(;makmyc, dheHondTarenH, METUIOPAHK U JPYTHe).

K xoniy oOydenus B 9 kjiacce mpeaIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

® PACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHH: XUMUYECKUI 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCICHUS, XHUMHYECKas
peakius, XUMHYecKasi CBs3b, TEIUIOBOM A(h(dEKT peakuuu, MOIb, MOJSIPHBIN
00BEM, pacTBOp, DBJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,  AINEKTPOJUTHUECKAS
JUCCOLMAIMsl, peakluMd HWOHHOro OOMEHa, KaTajuu3aTrop, XUMHUYECKOe
paBHOBecue, OOpaTUMble M  HEOOpAaTUMbIE  PEAKIUH, OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE pPEAKIIMHU, OKUCIUTEIb, BOCCTAHOBUTEb, OKHCICHHUE H
BOCCTAHOBJICHHE,  aJyloTpomnusi,  aM(pOTEpPHOCTh,  XHUMHUYECKas  CBS3b
(KOBaJIeHTHas, HOHHAs, METAJUIMYECKasl), KpUCTAINYECKasi peléTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW PEAKINH, MPEACIIbHO JIOMyCTUMAas
koHueHtpamusa [[/IK BemecTna;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHN U NPUMEHSATH
9T MOHATHUS MIPU ONUCAHUU BEILLIECTB U UX MPEBPAILICHHUII;

® LCMOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUs (hOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIpENCNSITh BAJEHTHOCTh M CTEIEHb OKHUCJICHHUS XUMHUYECKHX DSJIEMEHTOB B
COCOMHEHUSAX  PA3IMYHOTO  COCTaBa, MPUHALJICKHOCTh  BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHUU 1o (opmyiaM, BUJ XUMHUYECKON CBS3H
(KOBaJICHTHasi, HMOHHAs, METAJUINYECKas) B HEOPTraHUYECKUX COCTUHEHHUSX,
3apsii UOHA TI0 XMUMHUYECKOU (hopMyrie, XapakTep cpelbl B BOJAHBIX pacTBOpax
HEOPTraHWYECKUX COCIUHECHUN, TUIl KPUCTAJIIMUYECKOU PEMIETKH KOHKPETHOTO
BEILIECTBA;

e packpeiBath cmbicn [lepmogmueckoro 3axkona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATH €r0 TTIOHMMAaHKE: OMKCHIBATh U XapaKTEPU30BaTh TAOJIMIHYIO
dbopmy lleprogudeckoit cucTeMbl XUMHUUECKUX AJIEMEHTOB: Pa3iuvarTh MOHSATHUS
«rnaBHas noarpymnmna (A-rpynma)»y U «mobouHas noarpynna (b-rpymma)y,
Majble U OOJbIINE MEPUObl, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B
MEePUOINYECKON TaOIUIE, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj snpa, 00IIee YUCIO DJIEKTPOHOB H
pacmpejielieHhe HMX 1O  JJIEKTPOHHBIM  CJOSIM), OOBSCHATH  OOLIUE
3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB DJJIEMEHTOB WU HMX COCIUHEHUN B



npenenax MallbIX TEPHOJIOB M TJIaBHBIX MOATPYMI € y4ETOM CTPOCHUS HX
aTOMOB;

KIaccu(pUIMpoBaTh XUMHYECKHE DJIEMCHTHI, HEOPTaHMYECKHE BEIIECTBA,
XUMUYECKUE PeaKIuu (10 YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEIIECTB,
10 TEIIOBOMY 3(QeKTy, M0 W3MEHEHHUIO CTENEHEH OKHCICHUS XHMHYECKUX
AJIEMEHTOB);

XapaKTepPHU30BaTh (OMHUCHIBATH) OOIIHE U CTICIU(PUICCKIE XUMUICCKHIE CBOWCTBA
MPOCTBIX ¥ CJIOXHBIX BEMIECTB, TOJATBEPXKAAs OMHCAHUE IPUMEPAMHU
MOJICKYJIIPHBIX M HOHHBIX YPAaBHCHHH COOTBETCTBYIOIIMX XHMHYECKHUX
peaKLnii;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUECKON AUCCOLMAIMU KUCIIOT, MEIoued U
COJIeH, TIOJIHBIE M COKpAaIlEHHbIE YpaBHEHUsI pEaKIMii HOHHOrO OOMeHa,
ypaBHEHUS PEaKINi, TMOATBEPKIAIONINX CYIIIECTBOBAHUE TCHETHYECKOW CBS3H
MEXy BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MOCPEAICTBOM COCTABIICHHS SJIEKTPOHHOTO OaraHca STUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHWS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILCHUI B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTEJIbHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOT0 3JieMeHTa Mo (opMysie COeIMHEHHUS, MaCCOBYIO
JIOJTEFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI TI0O YPABHCHUIO XMMHYECKOM
peakuu;

COOJIO/IaTh TpaBWjIa TOJIb30BAHUS XUMHYECKOW TOCYZ0M MU J1abOpaTOPHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBuiia OOpaIeHHs C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TIO0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYEHUI0 WU COOMPAHUIO T'a3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKHUCIIOTO
rasa);

MIPOBOJIUTh PEAKIIMH, TIOJATBEPKIAONINE KAYCCTBEHHBIM COCTaB Pa3IMYHBIX
BCII[ECTB: PpACIO3HABATh OMBITHBIM MyTEM XJIOpHA-, OpPOMHI-, HWOAHI-,
kapOonat-, pocdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHSI
U WOHBI M3YyYCHHBIX METAJIOB, NPUCYTCTBYIONIME B BOJHBIX pacTBOpax
HEOPTaHUYCCKUX BEIICCTB;

MPUMEHATH OCHOBHBIC ONEPAIMM MBICIIUTEILHON JEATCILHOCTH — aHallu3 |
CHHTE3, CpaBHEHHE, O00O0OIIeHHe, CHUCTEeMAaTH3AIMI0, BBISIBICHUE NPUYUHHO-
CIICICTBEHHBIX CBSI3€M — [IJI1 M3YYCHHs] CBOWCTB BEMIECTB W XHUMHYECKUX
peaKInii, eCTECTBEHHO-HAYYHBIC METO/IbI TTIO3HAHUS — HAOJIIOICHHE, N3MEpPEHNE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBI).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB U TeM K I DJieKTpoHHbIE (I (PPOBBIE)
n/n NMPOrpamMMbI Bcero OHTPOJILHLIC pakTiraecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA
11 XuMusa — BakHast 00J1aCTh €CTECTBO3HAHUS 5 5 Eu6 OK
' Y IPAKTHYCCKOM JIeITEeIbHOCTH YeIOBeKa nobmmorexa I
https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1
Htoro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB
2.1 Boznyx. Kucnopog. [Tonsitue 06 okcugax 6
2.2 Bomopoa.IlorsiTue o KMCIOTax M COIAX 8 1
53 B p I 5 5 1 1 bubmuorexa [JOK
. ona. PactBopsl. IToHsTHE 00 OCHOBAHHUAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIACCHI HEOPTaHHYECKUX
2.4 . p 11 1 1
coeIMHEHU
Hroro no paszneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux daementoB /I, M. Menaeneesa. CTpoenune aToMoB.

XumMuuyeckas cBsi3zb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIuU

[Tepuonnueckuii 3akoH u [leprnonnueckas
3.1 CHCTEeMa XMMHYECKHUX dnemMeHToB [. 1. 7
Menpnene-eBa. CTpoeHue aToMa

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

39 Xumunueckas cBsi3b. OKHUCIHTENLHO- 8 1
BOCCTAaHOBUTEIIbHBIE PEAKIIHH
Hroro no paseny 15 s eteo s Tt41537C
PeszepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68 4 5

[TPOTPAMME



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

9 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Jl:;')n HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero Kontposbnubie = IlpakTuueckue f:gg?:f OOBB:TI:;LHH e
padoThI padoThI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuu
11 [ToBTOpenue u yriybiaeHne 3HaHHI OCHOBHBIX 5 1
pa3zenoB Kypca 8 kiiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX PEaKIIHii 4 BH6J_IHOTeKa LOK
https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUccoraus. XUMUUECKUE 8 1 1
peakuuu B pacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MIX COeIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX FIIEMEHTOB
2.1 VIIA-rpynnsl. ['anorenst 4 1
29 OO6mias XxapakTepucTUKa XUMHUUECKUX 3eMeHTOB VIA- 6
rpynnsl. Cepa 1 €€ coequHEHMs bubnnorexa [JOK
53 OO01ast XapakTeprCTHKa XUMUYECKUX dIIeMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a636
rpynnsl. A30T, Gpochop U UX COeTUHEHUS
24 OO6m1as xapakTepucTUKa XUMHUUECKUX deMeHTOB |V A- 8 1 5
Ipynibl. YTiaepo U KpeMHUH U UX COeIMHEHUS
Hroro no paszneny 25
Pa3nes 3. MeTanibl 1 UX COeINHEHUS
3.1 OO01mre cBOMCTBAa METAJIOB 4 bubmuorexa [JOK
3.2 BaskHelire MeTauIbl ¥ UX COSAVMHEHHUS 16 1 2 https://m.edso0.ru/7f41a636
Hroro 1o pasueny 20
Pasznea 4. Xumus 1 oKpyskammas cpeia
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 BH6J_IHOTeKa HOK
https://m.edso00.ru/7f41a636
HWroro no pazneny 3
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



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

8 KUIIACC
N KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE U(PPOBHIE
0 /;1 Tema ypoka Beero KonTpoJbHbIe IIpakTHyeckue o0pasoBaTejbHbIe
padoTbI padoTsI pecypcbl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuiia paboTh B
3 J1a00paTOpHUM ¥ IPUEMBI 00OpaIlICHHS C 1 1 bubmorexa LIOK
patop P patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpaxTnueckas padora Ne 2 «Paznenenue cmeceit 1 1 bubnuoreka [IOK
(Ha mpUMepe OYUCTKHU TTOBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
A 1
6 TOMBIH MOTICKYIIHI https://m.edsoo.ru/ff0d2aéc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U Cl0XKHBIE BEIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmoreia OK
YILIpHO® 4 https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 bubmmorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHX AJICMEHTOB
11 OtHocuTenbHas aroMHast Macca. OTHOCUTENBbHAS 1 bubnnorexka [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
bubmuorexa [JOK
. Mons. M
13 KonuuectBo BemectBa. Mosb. Mosnsipaast macca https://m.edsoo.ru/Ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBuUs NPOTEKAaHUS XUMUYECKHUX bubnnoreka [HOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEIIECTB. XUMUYECKHE bubnnorexa [HOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
Beruucnenus koan4decTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
17 .
YPaBHEHUSAM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanmsi XuMHUUECKUX peaKIHid bubmuorexa [JOK
(coemuHeHuUsI, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIIONIEUCT. bubnnorexa [HOK
O06o00611eHre U cucTeMaTu3alys 3HaHU! https://m.edsoo.ru/ffod40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u bubnuoreka [IOK
XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KHC?I}(;XO 3JIEMEHT U MPOCTOE BeﬂyzCTBO bubmmorexa [TOK
pon P B ' https://m.edsoo.ru/ff0d448e
O30H
du3nyuecKrue 1 XUMUUECKHE CBOMCTBA KUCIOPOJa
22 (peakuuu oxucnenus, ropeaue). [lonsarue 06p ’ bubnuorexa LIOK
PEatit o > TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
93 Crioco0pI TOTy4eHHsT KHCIIOpoia B TabopaTopuu bubmuotexa [JOK
U MpOMBINUIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TemnoBoi d3PpheKT XUMHUIECKON peaKIuu,
b pedidt bubmuorexa [JOK
24 TIOHSATHE O TEPMOXHUMHYECKOM YPaBHEHHUH, IK30-

N DOHAOTCPMHUUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790
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o5 TorumBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE bubmmoreka [IOK
BO3/1yXa, CIIOCOOBI €ro MPea0TBpaIICHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubnuoreka [IOK
1 cOOMpaHUEe KUCIOPOJIa, U3YUEHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bomopoa — 35eMeHT 1 MpocToe BEIIeCTBO. bubnmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dusnueckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA. bubnmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 I1
) OIVITHE O IKHETIOTAX 1 COTX https://m.eds00.ru/ff0d50d2
bu6mmoreka [IOK
30 CriocoObI MoJTydeHus BOJAOPOa B TabopaTopuu htts://m.edsoo.ru/ffod4ddo
31 [IpaxTnueckas padora Ne 4 o reme «llonyuenue bubnnorexa [HOK
¥ coOMpaHue BOJOPOa, U3yUYEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubmuorexa [JOK
2 M i . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/f0d542e
Breruncnenus 00bEMa, KOTMYECTBA BEIIECTBA Ta3a
33 10 €T0 M3BECTHOMY KOJMYECTBY BEIIECTBA WIIH bubmorexa HOK
n Y v B https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKIIMU Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa HOK
peakd § https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3ndyecKkue U XUMUIECKHE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
i, I1
36 Cocrae ocHoBanwuii. [ToHsITHE 00 MHIMKATOpPAX httos://m.edsoo.ru/ff0d50e2
Boga kak pactBopurens. HachimeHHbie 1
8 P P n bubmuorexa [JOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101

BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas pabora Ne 5 o Teme

38 «I[IpurotoBiieHHE PACTBOPOB C ONPECIEHHOMN bubmmorexa [JOK
p . . p p pet https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JIeil pacCTBOPEHHOTO BEILIECTBA
39 Konrtponsnas padora Ne2 o teme «Kucmopos. bubnuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTas, KaccU(pUKaIHs, HOMEHKIIATypa bubmmorexa LIOK
AR ’ e, P https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bubnnoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHnue u XUMHUYECKUE CBOWCTBA OCHOBAHUM bubamorexa LOK
yi https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnuotexa [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHbBIE bubmmorexa [JOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
48 I'eneTnyeckas cBs3b MEXKY Ki1acCcaMu bubanoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06001IeHre U cucTeMaTU3alus 3HaHU!
B H https://m.edso0.ru/00ad9ch2
50 Kontponbnas padota Ne3 o teme "OcHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCIMHEHMI" https://m.edsoo.ru/00ad9ela
o1 [IepBbie NOMBITKY KJIACCU(PUKAIUU XUMUYECKUX bubnnorexa [JOK
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anemMeHTOB. [IoHsATHE O rpynIax cXOaHbIX
3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa

Ilepnonnueckuit 3akoH u Ilepuonnueckas

bu6mmoreka [IOK

52 ..
CHCTEeMa XMMHUYECKHUX 3JIEMEHTOB /] https://m.edsoo.ru/00adas2c
Menpeneena
53 Ilepuoasl, TPYIIIBL, TOATPYIIIEL Bubmaorexa ITOK
PHOEL, TPYIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITED. bu6mmoreka [IOK
M3oTonel https://m.edsoo.ru/00ada342
CtpoeHue 2JIEeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB Ileproanyeckoii cucremsr J. Y bubmorera [JOK
pHOA o https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMUUECKOT0 3JIEMEHTA 10 €T0
56 nooxeHuro B [lepuoandeckoit cucreme . U bubmorexa [JOK
pHOn o https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa st pa3BUTH
S7 Hayku ¥ npaktuku. /. 1. MenneneeB — y4€HbIi bubmorexa HOK
YK p I A yi ’ https://m.edsoo.ru/00ada96e
MeJIaror ¥ rpaxkIaHuH
DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bu6nmoreka [IOK
58
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 J4!
OHHAM XHMHIHECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBasenTHas nonsapHas XUMHUYeCKas CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHAs HENIONApHAS XUMUUYECKas CBSI3b bubnmorexa LIOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCHCHb OKUCTICHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmmoreka [JOK
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https://m.edsoo.ru/00adb076

64 OxucauTenu 1 BOCCTAaHOBUTENU 1 bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 1 bubnmoreka [JOK
aToma. XMMHUYECKasi CBSI3b)» https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O6001I€HNE U CHCTEMaTH3aIHs 1 bubmmorexa [IOK
3HaHUHN https://m.edsoo.ru/00adb33c
67 OO6pa3zoBaTeIbHBIA MOJIKIIb 1
68 KonTponbHas paboTta B paMKax IpoOMeKYTOUHOU 1 1
aTTecTanuu
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KIIACC
KounyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKka B KOHTpO,]‘[[)H],Ie HpaKanecKue 06pa30BaTeﬂbele
cero padoThI padoThbI pecypcbl
|| Dot e, T 1 Busorea 101
T https://m.edsoo.ru/00adb59
Menneneesa
, | e s o 1 Busorea 101
p P https://m.edso00.ru/00adb6b6
MEPUOJIOB
3 Knaccugukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4ecKoil CBSA3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «IToBTOpEHUE U yrirybaeHne 3HaHUI OCHOBHBIX 1 1
pa3aesoB Kypca 8 Kiacca
6 Knaccudukanus XuMHUeCKUX peaklnii mo 1 bubnuorexa [IOK

PAa3JIMIHBIM ITPpHU3HAKAM

https://m.edsoo.ru/00adbcb0
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Ilonsrue o CKOpPOCTH XHUMHYECKOH p€akunu.

7 [ToHsiTHE O TOMOTEHHBIX M T€TEPOTEHHBIX bubsmorera [IOK
P https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

8 @akTOpHl, BIUAIOIIKNE HA CKOPOCTh bubnuoreka [IOK
XMMHYECKON PEaKIuU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH bubmorera LIOK

P https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALIIH. bubnuorexa [JOK
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHHUsI peaKIui bubmorexa HOK

yp peaki https://m.eds00.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIIOT U OCHOBAaHUH B
12 CBETE NPEACTABICHUN 00 SJIEKTPOTUTHYECKON bubmorera [JOK
https://m.edsoo.ru/00add5d8
JUCCOLIMAIIUU
XUMUYECKUE CBOWCTBA COJICH B CBETE
13 MpeACTaBICHUHN 00 AIEKTPOIUTUUECKON bubmorera [JOK
pel ™ https://m.edsoo.ru/00add8b2
JUCCOLIAIIUU
14 [TonsiTe o runponuse conen bubmorera [IOK
AP https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O00011IeHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12
ITpakTuyeckas pabora Ne 1. «Pemenune bubnnorexka [JOK
16 .
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 «3)12; OJII/ITI/Ip‘IeCKaSI HUCCOLHAIUS bubmiorexa HOK
P A HHAHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO6m1ast XxapaKTepruCTHKA TaJOTeHOB. bubnmnoreka [JOK
18 . :
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojissHas KHCIIOTa,
POBOJIOPOIL. bubmuorexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOTYICHHE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

20 «ITomydeHue CoNsTHOM KUCIOTHI, U3YYCHHE €€ buGmuorexa LIOK
Iy » 13YH https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX
21 €aKI1IMii, eciiu o yIEH W3 pEeareHTOB JIaH B bubmnorexa LIOK
PCAKILIHL, A p A https://m.edsoo.ru/00ade488
M30BITKE
O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
22 _
TPYIIIIbI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxo;xI;[eHHe ce I,IIl I/I(beé C(I)lenHHeI:mﬁ B bubmorexa [IOK
p i’ https://m.edsoo.ru/00ade64a
pUpoe. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopoi, ctpocHHE, (PU3HUECKUC U bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunel cepbl. CepHast KHCIIOTa, (PU3HUECKUC U bubnnoreka [JOK
XHMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE pPeaKlny, JIeXKalllle B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTy4YeHUs CEpHOM bubnnoreka [JOK
KHUCJIOTbI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COEUHEHUSIMU CEPbI
27 Brruucienune MmaccoBoit 1011 BBIXOa MPOAYKTA bu6nmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 r mnm Ap30T pacn OCTpaHEHHE B MPUPOJIC bubmorexa LIOK
PYIIIBL. » Paciipocip . PHpOZE, https://m.edsoo.ru/00adeea6
(bu3nyecKkrue 1 XUMHUYeCKIe CBOMCTBA
29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubnuoreka [IOK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme bubnnorexka [HOK
30 . .
«[TonyyeHne amMuaka, U3y4eHUE €ro CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bubmuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B
p . bubmuorexa [JOK
32 KauecTBE MUHEPAIbHBIX Y100pEHUH.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEN CPeJIbl

https://m.edso0.ru/00adf518
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COCIUMHCHUAMH a30Ta

dochop. Oxcun pochopa (V) u dochopnas

bu6mmoreka [IOK

33 KHCIIOTa, (PU3MUECKUE U XUMUIECKUE CBOKCTBA, https://m.edsoo.ru/00adf68a
MOJTyYCHUE
Hcnons3zoBanue pocdaToB B KayecTBe
34 MHHEPaTbHBIX (1())6 (ZHI/H‘/'I 3arpsi3HeHUE Bubmaorexa ITOK
PAIBHBIX yA00P L https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamMu
VYrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
35 . .
(bu3HYecCKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U €€ COTu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 Teme
38 "TII)OH €HUe IJ)IeKI/Icnoro raza. KauectBeHHnas bubmmorexa LOK
Y1 T wo https://m.edsoo.ru/00ae027e
peaxiusi Ha KapOOHaT-UOH
39 IlepBoHauyabHBIE TOHATUS 00 OPraHUYECKUX bubnnorexka [JOK
BEIIECTBAX KaK O COEAUHEHUSX YIIepoia https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coefuHEeHHUS Bubmiorexa IJOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 3K12:ne I/IMeHTaJ'II;HBIX 3a7a4 110 TEME Bubumorexa [IOK
P N https://m.edsoo.ru/00ae0bf2
«BaxxHeunme HeMeTaulbl U UX COSIUHECHUS»
KonTponbnas padota Ne3 mo teme bu6mmoreka [IOK
42 N -
«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO6mrast XapakTepruCTUKa XUMUIECKHIX
43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubnuorexa [JOK
CBSI3b M METAJUTMYECKAS] KpUCTAILTAYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHE CBOMCTBA METAJIIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. bu6mmoreka [IOK

DNeKTPOXUMHUECKUN Psiji HAPsKEHU!

https://m.edsoo0.ru/00ael156
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METAaJIJIOB

OO6mume crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. Beraucienus mo ypaBHEHUSM

bu6mmoreka [IOK

45 XMMHMYECKUX PEAKIUi, €CIU OJMH U3 PEarcHTOB https://m.edso00.ru/00ae1156
COJICPKUT TIPUMECH
46 [TonsTHE O KOPPO3UM METAJIIOB buGmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [Henotmpre MeTanbl https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U Kalust bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIIUNA U bubnnorexa [HOK
Mar"uu https://m.edsoo.ru/00ae15e8
50 Baxueiiniue coequHeHUs KaJblIUg bubumoreka [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN
N N bu6mmoreka [IOK
52 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme bubnnoreka [JOK
53 Vg N " .
JKECTKOCTh BOJBI U METOJIBI €€ YCTPAHEHUSI https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AJTIOMUHHT https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHUA U TUIPOKCHAA bubmorexa LIOK
https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Oxcunsl, TuIpOKCH B U conu xxene3a (1) u bubnmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 OO0001IIeHre ¥ CHCTeMAaTH3aINs 3HAHUN
IT 6ota Ne 7. P
59 3Ki?[iTqu;§§::ni?{L?>Tcia oaq H(T T:;ZI ) bubmorexa LIOK
puh A https://m.edsoo.ru/00ae3de8
«BakHeHIe MEeTauTbl B UX COCTUHCHHS
60 Beruncnenus no ypaBHEHHSIM XUMHYECKUX bubnnoreka [JOK
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peaKuuii, €Clii OJJMH U3 PEareHTOB JaH B
M30BITKE WK COJIEPKUT MPUMECH. Brraucienus
MAacCOBOM J0JIM BBIXOJIa TPOAYKTA peaKIuu

https://m.edsoo.ru/00ael750

61 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
62 KontponbHas padota Ne4 o teme 1
«Baxuelnime MeTaibl U UX COCIUHEHUS)Y
63 BemiecTBa 1 maTepuansl B TOBCEIHEBHOM 1 bubnnoreka [HOK
JKU3HU 4eJIOBEKa https://m.eds00.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1 BH6J_IHOTeKa LOK
https://m.eds00.ru/00ae4270
65 Ponb xumMuM B perieHny 3KOJIOTHYECKUX 1 bubnuoreka [IOK
po0sem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6o011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHuE U 1 bubnnorexa [HOK
CUCTEMATH3alMsl 3HAaHUU https://m.edsoo.ru/00adb33c
68 HToroBasi KOHTpOJIbHAS padoTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

- Xumwus, 8 xmacc/ 'abpuensa O.C., Octpoymo WN.I'., CragxoB C.A.,
AxrmmmonepHoe o01iecTBo «M3marenbetBo «lIpocBemenne.

~ Xumus, 9 wmace/ TNabpuensa O.C., OctpoymoB W.I'., CnagxoB C.A.,
AxnmonepHoe ob1mrectBo «M3marensctBo «IIpocBernienney.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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