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1. HosicHUTe/IbHAS 3AIIHCKA

[TporpaMMa Mo XMMUM Ha YpPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs COCTaBIICHA
Ha OCHOBE TpeOOBAaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 0OOpa30BaTeIbHOM
IporpamMMbl OCHOBHOI'O o0uiero oopasoBanus, npeacraBieHHbix B ®I'OC 00O, a
TaKke Ha OCHOBe (ermepanpHOM paboueil mporpaMmbl BOCIUTAHUS U C y4ETOM
KOHIIEMIMKM TPEToiaBaHus Y4eOHOro MpeaMera «XuMus» B 00pa3oBaTEIbHBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma mo xumuu Aa€T MNpeACTaBICHUE O IensaX, oOIed cTpareruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHs 00YyYalOLIUXCs CPEACTBAMU YUEOHOrO MpeIMeTa,
yCTaHaBIMBaeT o00s3aTelIbHOE MPEIMETHOE  COJAEpKaHue, MpelycMaTpUBAET
pacrmpejiefieHde €ro Mo KijaccaM M CTPYKTYpUpOBaHHE [0 pasjieliaM U TeMaMm
OporpaMMbl 1O  XUMHUH, ONpENEseT KOJIMYECTBEHHbIE W  KaueCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCTh H3yYEHHUS
XUMHH C yYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YaroIMXCs, OMPENEIseT BO3MOXXHOCTU
npeaMeTa JJis peanu3aludd TpeOOBaHWM K pe3yibTaTaM OCBOEHHSI OCHOBHOMU
o0Opa3zoBaTeILHON MpOrpaMMbl HA YPOBHE OCHOBHOTO OO0IIIEro o0pa3oBaHuUsl, a TaKkKe
TpeOOBAaHMI K pe3yibTaTaM 00y4YeHHUs XMMHUHU HAa YPOBHE LEJe W3ydeHus InpeaMera
U OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIbHOW [EATEIBHOCTH OOYyYarollerocs Mo
OCBOEHUIO yYEOHOI'O COJIEPIKaHNU.

3HaHME XMMHU CIY)XUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, ero NpeJCTaBICHUN 0 MaTepUaIbHOM E€IUHCTBE MHPA, BAXKHYIO POJIb
urparot GopMUpyeMble XUMHUEHN MpeACTaBICHUS O B3aUMOIPEBPALICHUSIX YHEPIUU U
00 5BOJIONUHU BEIIECTB B MPUPOAE, O MYyTIX PELICHHUs MNOOAIbHBIX MpodiIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CBIPHEBOW, DHEPIE€TUUYECKOM, MUILIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peajin3alii BO3MOKHOCTEN JJIsl CaMOPa3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001Iel U (yHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIILIEHUS M TBOPYECKHX CIIOCOOHOCTEH
OoOy4aronMxcsi, HABBIKOB MX  CaMOCTOSITENIbHOW  y4yeOHOM  JesATEeIbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCE/IHEBHOM JKMU3HU, TaK U B IPOPECCUOHATIBHON AESITEIbHOCTH;

3HaKOMUT €O CHeUu(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IJIsSIIa Ha €IMHCTBO IPUPOJIbI U YEJIOBEKA, SBJIAETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YJaroMINXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHUs B OOYYEHUHM XUMHUHU OOECIEeUMBAIOTCS CHEUPUKON
cCollepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpbhIM  fABISETCS  MEJaroru4ecku
aJlalTUPOBAHHBIM OTpaXeHHEeM 0a30BOM HAyKHM XMMHUU Ha OMNpPEACNIEHHOM J3Tare e€
pa3BUTHSL.
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Kypc xuMum Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHATHI XHWMHHU, OCHOB
HEOPraHWYeCKOM XMMHUM M  HEKOTOPbIX  OTAENbHBIX 3HAYUMBIX  IOHATHN
OPraHUYECKON XUMUH.

CTpykTypa colepkaHusi MporpamMMbl MO XHMHUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnojxoja K e€ m3yuyeHuro. CoaepikaHue CKIAIbIBAETCS M3 CHCTEMBI
INOHATUN O XMMHYECKOM 3JIEMEHTE U BEIECTBE U CHUCTEMBI ITOHATUH O XHUMHUYECKOU
peakuuu. OO0Oe 53TH CHUCTEMBl CTPYKTYPHO OpraHM30BaHbl MO IPUHLUIY
IIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETHUYECKUX IPEACTABICHHUU
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHH O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— MPEACTABICHUHN 00 3JEKTPOIUTHUECKON AUCCOIMAIIMU BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS  PAcCMaTPUBAIOTCI HA OCHOBE  SMIIMPUYECKU
MOJIyYEHHBIX M OCMBICIEHHBIX (D)aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHS K JIpYTOMY, BBIIOJIHSS (PYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOXXHOCTEW IPAKTUYECKOIO NPUMEHEHUS U IOJIYYEHUS H3Yy4aeMbIX
BEILIECTB.

OcBoeHue mOporpaMMbl 1O  XUMHUM  CIOCOOCTBYET  (DOPMUPOBAHMIO
IIPEACTABIICHNS] O XUMUYECKOW COCTABIIAIOIIEN HAYYHOW KapTHUHBI MUpA B JIOTHUKE €€
CUCTEMHOW IPUPOJBI, LIECHHOCTHOTO OTHOLIECHMS K HAYYHOMY 3HAHHMIO M METOJaM
NO3HaHUA B Hayke. M3ydyeHue XuMuu MpOUCXOAUT C MPUBJICYEHUEM 3HAHUMN U3 paHee
U3YYEHHBIX Y4eOHBIX NpeaMeToB: « OKpyxarolmuid Mupy», «buonorus. 5—7 Kiacce» u
«®Dusnka. 7 Knacc.

[Ipu u3ydeHun XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOMN
HayKM KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHMUYECKOH IesTeNIbHOCTU
YyesoBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOHM KyJBTYpHL. 3ajada y4yeOHOIO
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XMMHUECKUX 3HAHUN — BaKHEMILINX
($hakToB, TOHATHI, 3aKOHOB U TECOPETUUYECKUX IOJOKEHUN, NOCTYMHBIX 0000IIeHUH
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blka HayKH, B IPUOOIIEHNU K HAYYHBIM METO/1aM
MO3HAHUA TPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (OPMHPOBAHUU U
Pa3BUTHM MO3HABATENbHBIX YMEHUM U UX MPUMEHEHUU B y4€OHO-TIO3HABATEIBbHON U
y4eOHO-UCCIIEI0BATENbCKOM  JACSITENbHOCTH, OCBOCHMHM MpaBWJ  0O€30MacHOro
oOpalleHus C BEIeCTBaMU B TOBCEAHEBHOM JKU3HU.

[Ipyn uM3yyeHHH XMMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs BAKHOE
3HAauYEHUE MPUOOPENH TaKUE 11U, KaK:

— (¢opMupOBaHHE HHTEIUIEKTYyaJbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PpEHICHHH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HaIpaBJIEHHOCTh O0YUYEHHUS HA CUCTEMATHYECKOE MPHUOOIICHHE 00yUaroIINXCs
K CaMOCTOATEJIbHOW IMO3HABATEIbHOM JESITENbHOCTH, HAYYHBIM METOAAM MO3HAHUS,
bopMHpYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;
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— obecrnieyeHne YCJIOBUH, CIMOCOOCTBYIOIIUX MPUOOPETCHHIO O0YUYarOIIUMUCS
OTBITa Pa3HOOOPA3HOW IEATETHLHOCTH, IO3HAHWS W CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHINI), WMEIONIUX YHUBEpPCAJIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JICITCIBHOCTH;

— (QopmupoBanue o0mel (YHKIMOHATLHOM W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSCHATH U OLICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHUS U ONBIT, TOJYYSHHBIE PU U3YYCHUU XUMUH, IPUMEHSThH UX
IIPU pelIeHUu po0JieM B MOBCEIHEBHOM KU3HU U TPYI0BOM ACSITEIbHOCTH;

— dopMHpoOBaHUE y 00YUAIONMIUXCS TYMaHUCTUYECKUX OTHOIICHUHN, ITOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUHU I BBIPAOOTKH HSKOJIOTHYECKU IIEIeCO00pPa3HOTO
MOBEICHUS B OBITY M TPYJOBOM ACSITEIBHOCTH B IEISIX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOIIEW IPUPOJTHON CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMUTAaHHIO HA OCHOBE YCBOCHUS OOIIECYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(UIIA U HAMIPaBICHHOCTH JaJIbHEHIIEro 00ydeHHUs.

OO611ee 4yncIo YacoB, OTBEAEHHBIX JUISI U3YUCHHS XUMHUHU Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 wacoB (2 vaca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

B pabouyto mporpammy misi 8 Kjacca JOMOJTHUTEIBHO BKJIIOUEH Y4YEOHBIN
MOJYJIb JIJIsl KJlacca C YIIIyOJIE€HHBIM U3YYE€HHUEM XUMHH, paCCUMTaHHBIN Ha 34 yaca.
JlaHHBI MOIYJIbL HampaBiieH Ha OoJiee YriyOJICHHOE W3YyYEeHHE OTACIBHBIX TEM H
BKJIIOYAET JIOTIOJHUTENbHBIC MpakTudeckue paboTel. TeM cambiM pa3BUBaeTCS
MIPaKTUKO-OPUEHTUPOBAHHBIN moaxoa. CaMa mporpaMma NpeIMETHOTO MOJYJS IO
xuMun «BBejeHne B XHMMMIO» TPEACTaBlIeHa B IMpOrpaMMe B BHJIE MOYPOYHOTO

MJTAHUPOBAHMUS ISl Y4€OHOTO MOTYJISI.
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2. Conep:xanue 00y4eHust
8 KJIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUM B JKU3HU 4YEJIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEILIECTB.
[TonsiTue 0 Meromax mo3HaHMA B XUMHH. YucTeie BemecTBa M cMecd. CrocoObl
pa3aeneHus: CMeCen.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢popmyina. BaleHTHOCTb aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BemllecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO JJIEMEHTA B COEIUHECHHH.

KomnuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsA3p KOJIM4eCTBa,
MacChl M 4HCIIa CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMHUYECKHUE SIBJIICHUA. XUMHYECKasl peakuuss U €€ MpPU3HAKU.
3aKOH COXpAaHEHHs Macchl BeElIeCTB. XUMHuUeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAOW, MpaBWIAMH padOTHl B J1IAOOpAaTOpUH U
npuémMamu oOpalieHus: ¢ JJabopaTOpHbBIM OOOPYJOBAHHUEM, WM3YYEHUE M OIHMCAHUE
(¢u3MUEeCKUX  CBOMCTB 00pa3lOB HEOPraHWYECKHX  BEUIECTB, HaOJOJIEHHE
¢u3nueckux (IIaBJIeHUE BOCKA, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAuus BOJbI) M XMMHYECKMX (FOpPEHHE CBEUYH, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SIBJICHUM, HAOIIOJIEHUE U ONKUCAaHUE
MpPU3HAKOB  MPOTEKAaHUsT  XUMUYECKUX  peakuuid  (pasnokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pasjoKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHuu, B3aMMOJACHCTBHE *keiie3a ¢ pacTBopoM cosd meau (I1),
U3y4eHHE CHocoOOB paslieleHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, JUCTWIUIALNS, XpomaTorpadus, MPOBEACHHE OUYMCTKH MOBApPEHHOU
COJIM,  HaOMIOAEHWE W  ONHMCaHWE  pPE3yJIbTaTOB  MPOBEJAEHUS  OINBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3[aHUE MOJEJNEe MOJeKyl
(ILIapOCTEePKHEBBIX ).

BaxxHeilline npeacTaBuTe M HECOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopon — snemeHT M mpoctoe
BelecTBO. HaxokaeHue Kuciopoga B Mpupoje, (U3MYECKUEe U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenme kucnopoga. CrocoObI
MOJTyYeHHUs! KUCIIopo/ia B 1a00paTopuu 1 MpOMBIIIIIEHHOCTH. KpyroBopoT kuciaopoa
B ipupojie. O30H — aJI0TpOIHAs MOIU(UKALIMS KUCIOPOA.

TemnoBo# 2GGEeKT XUMUIECKON peakinyi, TEPMOXUMUYECKUE YPABHEHHS, IK30-
U SHIOTEPMHUYECKHE peakUuuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE BO3/1yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.
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Bonopoa — anemeHT u npocroe BemecTBo. HaxoxaeHue Boiopoja B IpUPOAE,
bu3MYecKrue M XUMUYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI momydeHus. Kucmorsl
Y COJIH.

MomnsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOABL. Bojga kak pactBoputens. PacTBOpEL
HaceplllleHHBIE W HEHACBHIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 105151 BelleCTBa B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpoB B IpupoOJAE M B KU3HHU 4YeloBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neoprannueckux coeauHenuit. Oxcunbl. Kiaccudukarms
OKCUJIOB:  cojeoOpasyiolue  (OCHOBHbBIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecolsieoOpasyromue. Homenknarypa okcuoB. @u3nyeckue 1 XUMHYECKHE CBOMCTBA
okcua0B. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHkmarypa ocHoBaHui. DHU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucimor. Homenknatypa kucioT. Pusznueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psm axtuBHOcTH MeTamaoB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Conmu. Homenknarypa coneil. ®Pu3MYECKHE W XUMHYECKHUE CBOMCTBA COJEH.
[TomydyeHue conei.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COCAUHEHHUN.

Xumuueckuii IKcnepumenm:

KAU4EeCTBEHHOE OINpENICIICHUE COAEPKaHUsl KHUCIOPOJa B BO3AYyXE, MOJIyUYCHUE,
coOuMpaHue, paclo3HaBaHWE W HU3yYEHHWE CBOWCTB KHUCJIOpO/Aa, HaOII0eHNe
B3aMMO/ICHCTBUS BEIIECTB C KMUCJIOPOJAOM U YCIOBUS BO3ZHUKHOBEHHUS U TIPEKPaAIICHUS
ropeHus (mmoxapa), 03HaKOMJIEHHE C Oo0pa3llaMu OKCHJIOB M OINHCAHUE UX CBOMCTB,
MoJIyuyeHue, coOMpaHue, pacro3HaBaHUE U HM3yUYE€HHE CBOMCTB BOAOpoja (rOpeHue),
B3auMoJielicTBUe Bogopoda ¢ okcugom wmeau (ll) (BO3MOXXHO uCIHOIB30BaHUE
BHUJICOMATEPUAIIOB), HAOIOJICHHE O0pa3lloB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCJIEI0BAHNE OCOOEHHOCTEN PacTBOPEHHUS BEILECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEd PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJbI C METATIaMHM (HaTpUEM M KajibliieM) (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUAJIOB), MCCIENIOBaHWE OOpa3loB HEOPTraHHMYECKUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKPacKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IeNodeil, uzydeHue B3aumopeictus okcuga menu () ¢
pPAacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAUIAMH, PEAKIUKA HEeUTpaln3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBHITECHEHHE OJHOTO METAllia JIPYTUM U3
pacTBOpa COJIM, pelICHUE SKCIEPUMEHTANIbHBIX 33J1ay 1o TeMe «BaxHeu1me Kiacchl
HEOPTaHUYECKUX COSTUHCHUI.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckasi cucremMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHue aromMoB. XHMHYECKasi CBA3b.
OKMCANTEIBLHO-BOCCTAHOBUTEILHbIE PeAKIIMU
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[lepBbie TOMBITKH KJIaCCU(UKAIMU XUMHUYECKUX JJIeMEHTOB. [loHaTtne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE © MIEJIOYHO3EMEIbHBIE METAIbI,
raJOreHbl, UHEPTHBIE Ia3bl). DIEMEHTBI, KOTOPbIE 00Pa3yrOT aM(pOTEPHBIE OKCHUJIBI U
TUJIPOKCUIBI.

[lepnognueckuit 3akoH. llepuonnueckas cucteMa XMMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u amuHHONIeproaHas GopMmbl [lepuoanueckoit
cucreMbl xumuueckux dsemeHtoB /. M. MengeneeBa. Ileproasl U TpyIIbL
@uU3NYECKUN CMBICII ITOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. M3otomnbl. DiekTpoHsl. CTpoeHHe
AJNIEKTPOHHBIX ~ 000J0YEeK aroMOB  mepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckont cucremsl [l. . MenneneeBa. XapakTepuCTUKAa XHWMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM U3MEHEHHUS pajuyca AaTOMOB XHUMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIlaM U NEPUOIAM.

3nauenue Ileproandeckoro 3akoHa u Ileproan4eckoil CUCTEMBbl XMMHUYECKUX
DIIEMEHTOB Ui pa3BuUTHs Haykn W npaktuku. . M. MenneneeB — y4€HbI U
rpaXKJaHVH.

Xumuyeckass CBsa3b. KoBalieHTHast (MOJisipHAasT U HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENBbHBIE peakun. [Iporeccsl
OKHUCIICHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEHIECTB METANIOB U HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA I[MHKAa C pPAacTBOPAMHU KHCJIOT M IIEJIOYEH, ITPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXIpeaMETHBIX CBS3€d NpPHU HU3YYEHMH XMMHM B & Kiacce
OCYILECTBIISIETCS Yepe3 UCIOJIH30BAHUE KaK OOIINX €CTECTBEHHO--HAyYHBIX MOHSITHH,
TaK W TIOHSATUN, SBISIONIUXCS CUCTEMHBIMH JUIsI  OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHUKJIA.

OOmue ecTecTBEHHO--HAYUYHbIE TOHSTHS: HAy4dHbIM (DAKT, TUMIOTE3a, TEOpHs,
3aKOH, AaHaliW3, CHUHTE3, KjaccuuKaius, MepUOJUYHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@u3nka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUI 3apsij, BEIIECTBO, TEJO, OO0BEM,
arperaTHO€ COCTOSTHHE BEIECTBa, ra3, GU3NUeCKUe BETUINHBI, SIUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buomnorus: dorocuntes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MOPOJIbI, TOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.
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9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuil 3akoH. llepuonnueckas cucTeMa XMMHYECKUX AJIEMEHTOB /.
N. MenpeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAWL, KAJIbLIUS U UX COCIMHEHU B
COOTBETCTBHUM C IOJIOKEHHUEM IJIEMEHTOB B llepmoandeckon cucrteMe M CTpOEHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BHJBI XUMHUYECKOM CBS3M. THIBI KPUCTAUIMYECKHUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIlECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKH H
BHJIa XUMUYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB. XHMHUECKHE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHWYECKHX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMHUECKMX peakui M0 pa3IuyHbIM IpHU3HAKaM (110 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU BELIECTB, M0 TEIUIOBOMY 3P (DEKTY, 110 UBMEHEHUIO
CTEIIEHEH OKHUCJIEHUS XUMHUYECKUX DJIJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHUIO
Katanu3aTropa). JK30- U SJHI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsiTue o ckopocT XuMU4eckod peakuuu. Ilonstue 006 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakuusx. [[oHATHE O TOMOre€HHBIX U Te€TEPOre€HHBIX
peakumsx. [lonarne o katanmse. IToHATHE O XMMHYECKOM paBHOBeCUU. DaKTOPBI,
BIMSIOIIME HA CKOPOCTh XHMHYECKOW PpEAKIUU U IOJIOKEHUE XHUMHUYECKOIrO

PaBHOBCCHAI.
OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKuuu, BJIGKTpOHHblf/'I OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHOU PCaKINU. CocraBiieHue ypaBHeHI/Iﬁ

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKUMM €  HMCIIOJIIB30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.
Teopust dIEKTPOIUTUYECKON AUCCOLUMALNM. DJIEKTPOJIUTBI U HEINEKTPOJIMTHI.

xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUIbHbBIC U CIa0bIe DJIEKTPOIUTHI.
Peakuiun moHHOro oOmeHa. YClIoBUS MPOTEKAHUS PEaKIU MOHHOTO OOMEHa,

IOJIHBIE W COKpalI€HHbIE HOHHBIE YypaBHEHHs peakiui. CBOWCTBAa KHUCIOT,

OCHOBAHUU WM COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOJUTUUYECKON AUCCOIUAIUU.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJENSAMU KPUCTAIMYECKUX PEIETOK HEOpPraHnYeCKUX
BEUIECTB — METAJIOB W HeMeTauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpHsl), UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUH OT
BO3/ICHCTBUS pa3IMYHbIX (AKTOPOB, UCCIIEIOBAHUE AIEKTPOMPOBOIHOCTH PACTBOPOB
BEIIECTB, Ipoliecca IUCCOLMAIMK KHUCIOT, wienoueil M cojeil  (BO3MOXKHO
UCTIONIb30BaHUE BHJEO MATEPUANIOB), TPOBEACHHUE OIBITOB, HWJUIIOCTPUPYIOIINX
MPU3HAKHU MPOTEKAHUS Peakluii MIOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHHUE
raza, oOpa3oBaHHE BOJbI), ONBITOB, WIUTIOCTPUPYIOLIUX HPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKIuil (TOpEeHUe, pEeaKluu pPa3JIoKEeHUs, COCTUHEHHUS),

9



Mynuyunansnoe agmonomuoe oougeodpazosamensvroe yupeixcoenue 2opooa Kanununzpaoa cumnazua Ne 22

pacrno3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEaKIUil Ha
WOHBI, PEIICHUE IKCTIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl 1 uX coeiuHEeHUS

OO6mast  xapakTepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble crerneHu okuciaeHus. CTtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOICTBA HA MPUMEpE XJIopa (B3aUMOACHCTBHE C
METajUlaMH, HeMeTalUlaMH, Imejnodyamu). XjopoBoaopon. ConsiHas KHCIIOTAa,
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE, MpUMEHeHue. [leficTBre X1opa u XJI0pOBOA0pOIa
Ha OpraHu3M YesoBeka. BaxkHelme XIopuIpl U UX HaXO0XKACHUE B PUPO/IE.

O6mast xapakrtepucthka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKkTepHble cTerneHu OkucieHus. CTpoeHue W (PuU3MYECKHe CBOICTBa
MPOCTHIX BEIIECTB — KUCJIOPOJia U Cephbl. AJUIOTPOIHbIE MOIU(DHUKAIIMK KUCTOpOAa U
cepbl. XuUMHYECKHe CBoicTBa cepbl. CepoBOIOpON, CTpOCHHE, (PHU3UYECKHEe U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK TMPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHas kuciora, GU3NYECKUe U XUMUUECKUE CBOMCTBA (0OIIME KaK MPEACTABUTEIIS
KJlacca KHCIOT M crnenupuyeckue). XUMUYECKHE PEaKIMH, JIeXKallhue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a TMOJy4YeHUs CEepHOMl KHCIOThL. IlpuMmeHeHue cepHoOU
kucnotbl. ConmM CepHOM KHCIOTHI, KauyeCTBEHHAs peakuus Ha Cyab(ar-uoH.
Haxoxnenue cepsl M €€ COEIMHEHHMM B mpupoae. XUMHUYECKOE 3arps3HECHHE
OKpYXaIoIlel Cpe/ibl COeTMHEHUSIMU CePhI (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
1 BOJOEMOB), CITOCOOBI €0 MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka djemMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHBbIE CTENEHW OKHCIECHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbusznueckue U XuMU4Yeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
buznUeckue U XMMUYECKHUE CBOICTBA, MojdyueHue U npuMenenue. Conu aMMOHUS,
X (pu3udyeckre M XMMHYECKHE CBOWCTBA, MpuMeHeHHE. KadecTBeHHas peakmus Ha
WOHBI aMMOHUA. AB3O0THas KHUCJIOTa, €€ ToJydeHHWe, (PU3NYecKue W XUMHUUYCCKUE
cBoiicTBa (OOlIME Kak TMPEICTaBUTENsl Kjacca KUCIOT U crenuduyeckue).
Hcronp30BaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHHEPATLHBIX yIOOpPEHUI.
XUMUYECKOE 3arpsi3HEHHE OKPY)KAIOIICH Cpelbl COCTUHEHHUSIMH a30Ta (KHUCIOTHBIC
O], 3arps3HEHHe BO3JyXa, MOYBbl W BoJgoéMoB). dochop, amtoTponHbie
moaudukanuu Gochopa, pusndeckre u xumudeckue cBoiictea. Oxcua dpochopa (V)
u (dochopnas kucnora, ¢GuU3MUECKHE U XUMUYECKHE CBOWCTBA, TMOJIyYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

Oo6mast xapakrtepuctrka 37eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTETICHU OKHUCJICHHS. YTIEPOl, aJUIOTPOITHbIE MOJAU(PUKAIINH,
pacnpocTpaHeHUEe B MPUPOJE, (Ppu3ndeckue M XUMUYECKHE CBOMCTBA. AjcopOIus.
KpyroBoport yraepona B npupojie. OKCHabI yriaepoaa, uX Pu3ndeckue U XuMUIECKUe
CBOMCTBA, JCHCTBMEC Ha JKHUBBIC OPraHW3MbI, TMOJyYe€HHWEe W TPUMCHCHHE.
DKkojoruueckue mpoOJieMbl, CBsi3aHHBIE C okcuaoMm yriepoaa (IV), rumoresa
1J100aJbHOTrO TOTEIVICHUST KJIMMaTa, MapHUKOBBIN 3P deKT. YronpHas KUCIOTa U €€
coli, WX (U3UYECKHEe M XHMHYECKHE CBOWCTBA, IONYYCHHE M IPHUMCHCHHE.

10



Mynuyunansnoe agmonomuoe oougeodpazosamensvroe yupeixcoenue 2opooa Kanununzpaoa cumnazua Ne 22

KauecTBenHas peakiusi Ha kapOoHaT-uoHbI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIIEHHOCTH U CETbCKOM XO3SIUCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, 3TWIEH, alleTUIIEH, 3TaHOJI, TJIUMUEPHH, YKCYCHAasl KUCJIOTA).
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOAOB (YroJib, IPUPOJAHBIN Ta3, HE(TH), MPOTYKTHI
ux rmnepepadoTku (OEH3WH), WX pOJIb B OBITYy WU MpOMBIIIIeHHOCTH. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OENKax, yriIeBoAaX — U UX POJIH B JKU3HU
yesnoBeka. MarepuallbHOEe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

KpemHunii, ero ¢usnueckue ¥ XUMUYECKHE CBOMCTBA, TIOJy4YeHHE U
npumeHenue. CoequHeHus: KpeMHus B nipupoze. O01mue npeacTaBieHus 00 OKCHUe
kpemuus (1V) u kpemHueBoil kucinore. CUITUKATBI, UX HUCIIOJIB30BAHUE B OBITY, B
MPOMBIIICHHOCTH. Ba)XHEWIlIne CTPOUTEIbHBIE MATEpUAIBl: KEpAMHUKA, CTEKJIO,
IIEMEHT, O0eToH, kene300eToH. I[IpoOsembl  0€30MaCHOTO  HUCMOJIb30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE OOpa3I0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIJIOTHI,
MPOBEJICHUE KaU€CTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJIOICHUE MPU3HAKOB UX
MPOTEKAHMS, OTBITHI, OTpaKarolre (PU3NIECKUE U XUMUUECKUE CBOMCTBA raJOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJb30BAHUE BHUJIEOMATEPHAIIOB), 03HAKOMIIEHUE C
oOpa3namu XJIOpUJ0B (TaJOreHUAO0B), O3HAKOMJIEHME C oOpa3uaMu cepbl U €€
COCIMHEHUSIMH (BO3MOXHO HCIOJB30BaHHE BHUJEOMATEpUaIOB), HaOIOIeHNE
mpoiiecca OOyrJauWBaHMsI caxapa TI0J] JCHCTBUEM KOHIICHTPUPOBAHHON CepHOM
KHUCIIOThI, HW3Y4YCHHUE XHUMHUYECKHX CBONCTB pa30aBICHHOM CEPHOM KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHOW peakinu Ha cyibhaT-uoH M HAOJIOJeHUE MpHU3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYECKMMM CBOMCTBaMH a30Ta, (ochopa u ux
COEJIMHEHUN (BO3MOYXKHO HMCIOJb30BaHUE BUAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHbIx yaoOpeHui, MOoIydyeHHe, coOupaHue, paclo3HABAHUE U HU3YUYCHHE
CBOMCTB aMMHaKa, IPOBEJECHNE KaueCTBEHHBIX peaklnii Ha OH aMMoHUs U docdat-
WOH Y U3yYCHHUE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
U3y4eHUE MOJEeNel KpUCTAIUIMYECKUX pemEToK anmasa, rpadura, ¢ymnepeHa,
O3HAKOMJIEHUE C MPOLECCOM aaCcOpOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTPOWCTBOM IMPOTHBOTrasza, IMOJy4YeHHe, cOoOMpaHue, pacrno3HaBaHUE U
M3YYEHHE CBOICTB YTJEKUCIOrO Ta3a, MPOBEIACHHWE KAYECTBEHHBIX pEaKUHUil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHHUE C
MPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE IKCIEPUMEHTAIbHBIX 3ajay
1o TeMe «BakHenIne HeMeTaulbl U UX COCTUHECHUS».

MeTaJiibl 1 MX COeIMHEHU S

OO011ast XapaKTepUCTUKa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
noJsioxkeHus B [lepuonnueckon cucreme xumuueckux aneMeHToB 1. M. MenneneeBa
u crpoeHusi aToMoB. CTpoeHre MeTaioB. Merajuinyeckasl CBA3b U MeTaJTIn4YecKas
KpUCTAJUIMYECKAass PEmETKA. OJEKTPOXUMUYECKUN PSAJ  HaANpsHKEHWM METaJuloB.
duznyueckre M XUMHYECKHE CBOWCTBa MeTauioB. OOmiMe crnocoObl MOTy4YeHUs
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MeTayyioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aAIIMTHI UX OT
Koppo3uu. CmiaBbl (CTallb, YyryH, AIOPATIOMUHUNA, OpOH3a) M WX MPUMEHEHHE B
OBITY M POMBIIIJIEHHOCTH.

[Ilemounble MeTaJIbl: TOJIOkKEHUE B Ilepmonnueckoil cucreMe XHMHYECKHX
anemeHToB JI. 1. MeHneneeBa, CTpOCHME MX aTOMOB, HAXOXJCHUE B MPUPOJE.
du3nyeckre U XUMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKcuabl u
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne mea0uYHbIX METAIIOB U UX COCTUHEHUI.

[[leoyHO3EMENBHBIE ~ METAJUIBI MarHMili WM KaJIbIMH:  TIOJIOKEHHUE B
Ilepuonnueckoii cucreme xumuueckux siemeHToB 1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxOXJIeHHE B mpupoje. OPU3NUYEeCKUe U XMMHUYECKUE CBOWCTBA MarHus U
Kanplusd. BaxkHeilmme coequHenus Kanblus (OKCHA, TUAPOKCHI, coin). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmoMuHMN: ToJIokeHue B lleprmoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHE aTOMa, HaxoXkAcHUE B npupone. Pusndeckue M
XUMUYECKHE CBOMCTBA alOMHHHSA. AMQOTEpHBIE CBOMCTBAa OKCHAA W THIAPOKCHUIA
AITFOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XuMHU4eCcKux aneMeHToB /. M.
MeHnneneeBa, CTpoeHUE aTOMa, HaX0XkKAeHUE B pupoe. PU3ndecKkne n XUMUYECKHE
cBoMcTBa sxene3a. Okcuabl, ruapokcuanl u conu xeneza (I1) u xenesa (lll), ux
COCTaB, CBOMCTBA U MOJIyYECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHWE ¢ o0pa3laMM METaJJIOB W CIUJIaBOB, HUX (PU3MUYECKUMU
CBOMCTBAMM, U3YUYEHUE PE3YJIBTATOB KOPPO3UU METAIIOB (BO3MOXHO HMCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHJAa KajbIMsl U HATpUS C
BO/IOM (BO3MOYKHO HCIIOJIb30BAHUE BHUJEOMATEPHANIOB), MCCIEIOBAaHUE CBOWCTB
AKECTKOU BOJIBI, MPOLIECCA TOPEHMS JKeTe3a B KUCIOPoe (BO3MOKHO MCHOJIb30BAHHE
BUJIEOMATEPHUAIIOB), MPHU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX pEAKIM Ha HWOHBL
MarHusi, Kajblus, amoMuHus, 1uHKa, skene3a (1) w xenmesa (I11), memu (1),
HaOJII0ICHUE U OMMCAHUE MPOLIECCOB OKPALIMBAHMS TIAMEHU MOHAMU HATPUs, Kalus
U KaublMs (BO3MOXHO  MCIOJB30BaHUE BUJEOMATEPHUANIOB), HCCIEIOBAHUE
aM(OTEpHBIX CBOWCTB THAPOKCHUJA AIIOMUHUS M TUAPOKCHIA IMHKA, PpELICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Ba)kHelIne MeTaibl U KX COSAMHEHUS».

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa u marepuanbl B TOBCEIHEBHOM JXM3HU 4YeJlOBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMUMHUYECKUX peakiuii B ObiTy. [lepBas momoris mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsA3HEHUE OKpY’KalIlel cpenapl (mpenenbHas AOIyCTUMAast
KOHIIeHTpaiusi BemiecTB, gaiee — [1/IK). Poib Xumuu B pelieHHM 3KOJOTHUYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

H3yueHHe OOpasloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIOB, IMOJUMEPHBIE
MaTepHuabl).
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Mesicnpeomemmnuwie céazu

Peanuzanus MeXNpeaIMETHBIX CBS3€d IMpU HM3YyYEHUM XMMHU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK W TOHATHM, SABIAIOMIUXCS CHUCTEMHBIMH I OTHAEIBHBIX TMPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4dHbIM (akT, THIOTE3a, 3aKOH,
TEOpus, aHajlu3, CUHTE3, KIacCU(PUKaLusi, NEPUOJAUYHOCTb, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsI, MaTEPHUATIBL.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIBI,
PaZMOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUUYECKUI 3aps, IPOBOJIHUKH,
HOJTyTIPOBOJIHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEIO0, 00BEM, arperaTHoe
COCTOSIHHE BEUIECTBA, a3, pacTBOP, PaCTBOPUMOCTbH, KPHUCTAJUIMYECKAs PEIIETKA,
CIUIaBBI, (PU3MYECKHUE BEITUUNHBI, €IMHULIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO,
IUIaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: QorocuHTes, AbIxaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPObI, MOJE3HbIE
MCKOIIa€MbIE, TOIJIMBO, BOJIHBIE PECYPCHI.
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3. Ilnanupyemble pe3y/ibTaThl OCBOEHHS MPOrPaMMbI 10 XUMHHU HA YPOBHE
OCHOBHOI0 0011ero 00pa3oBaHus

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUSI IMPOrPAMMBI  OCHOBHOTO  OOUIEro
oOpa3oBaHUs JOCTHUTAIOTCS B XOJ¢ OOyYeHHs] XHMHH B €IWHCTBE YYCOHOW U
BOCHUTATEJIILHON JESATEIBHOCTH B COOTBETCTBUM C TPATWLMOHHBIMH POCCHNCKUMU
COIIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TMPUHSTHIMU B
oOlIecTBe TMpaBWIaMd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4aronmxcs
PYKOBOJICTBOBAaTbCS ~ CUCTEMOW  MO3WUTHUBHBIX  I[ICHHOCTHBIX  OpPUEHTAMU U
pacIIMpEeHnE OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .

LIEHHOCTHOT'O OTHOWIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAYYHOMY HACJIEAWI0, MOHUMAHUSA 3HAYCHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOI0 O0OIIeCTBa, CHOCOOHOCTH BIAAECTh JOCTOBEpHOW HH(pOpManue o
MEPEIOBbIX JOCTHXKCHUSX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

NPEACTABICHUSI O COLUMAIbHBIX HOpPMax MW TMpaBWiIaX MEXKINYHOCTHBIX
OTHOUIIEHUN B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, YueOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U JPYTUX BUJIAX JNEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JESITENIbHOCTH TIPU  BBHITIOJHEHUU
y4eOHbIX, TO3HABaTEIbHBIX 3a/iad, BBIMOJHEHUH XHWMHYECKHX OSKCIIEPUMEHTOB,
CO37aHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO W B3aWMOIIOMOIIU
B IIpoIiecce ITOM y4eOHOM JesTeTbHOCTU, TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE U
MOCTYIIKMA CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCJIEICTBUI TOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEHIECTBE M XHMMHUYECKOW PEaKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOLINE
OCHOBY JIJIsi TTIOHUMAHHS CYIIHOCTH HAay4YHOM KapTUHBI MUpa, MpPeACTaBiIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HANpPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOIIOJaeMBIX TPOIECCOB M SBJICHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHTATEIIbCKOW KYyJIbTYphbl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSATENbHONH paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPAaBOYHOU
JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHMMHU  CpEICTBaMU  HMHOOPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEeHUIO U T[IO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOEKTHOM U UCCIIEIOBATEIIbCKOMN JIEITEIHbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYeHUsI B JaJIbHEHIIIEM;
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4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHUE IIEHHOCTHU U3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3J0pOBBI 00pa3 KH3HU, OCO3HAHUE TIOCIECACTBUNA U HEMPUITHE
BpEAHBIX  NpUBbIYEK  (YNMOTpPEOJSIEHHS  aJIKOroJil, HAPKOTHUKOB,  KYpPEHHS),
HEOOXOJMMOCTA  COOJIOJEHUS TpaBWI  O€30MacHOCTH TIPU  OOpamieHuu ¢
XUMHYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HHU;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEC K MPAKTUUECKOMY M3YYEeHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XMMHUU, OCOZHAHHBIA BHIOOP MHIUBUIYATbHON
TPAaCKTOPUHM TPOJOJKEHUS OO0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHON
po(hecCHOHANBFHON AEITETFHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKHU LIETeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3emjie, OCHOBE €€ CyYIIEeCTBOBAHMS, IOHHUMAHUE LIEHHOCTU 3J0pOBOr0 U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHWE K COOCTBEHHOMY
(U3MUECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJECHUS
npaBuJl O€30MACHOTO MOBEIEHUS IIPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHATH 3HAHUS, MOJydyaeMble NPU H3YyYEHUU XUMHH, IS
pelIeHus 3a/1ad, CBA3aHHBIX C OKPYXaroUlel MPUPOAHON Cpelol, AJs MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS  TJ00alIbHOIO  XapakTepa
HKOJIOTUYECKUX MpOOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAO0B XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOM TTPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeaMETHBIX pPE3yNbTATOB BBIACIAIOT 3HAYUMBIC IJIA
dbopMUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHs, MPHUHIIHII,
runore3a, (HakT, CUCTEMa, TMPOLECC, OKCIEPUMEHT M JpYyroe.), KOTOpbIE
UCTIONB3YIOTCS. B E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX W TMO3BOJSIOT Ha
OCHOBE 3HAHHUU W3 3TUX MNpeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAayyHOW KapTHHE MHpa, U yHHUBEpCalbHble yueOHbIe NEHCTBUS (IIO3HABaTENIbHBIE,
KOMMYHHMKAaTHBHbIEC, PETYJIATUBHbBIE), KOTOpble oOecneunBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYUIECTBIICHUIO yueOHOU
JESITEIIBHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS

ba3oBble JJornueckue aeicTBUA:

YMEHHsI HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAaHWW: PACKPBIBATH CMBICT XUMHYECKHX TOHATUH (BBIACIATH WX XapaKTepHBIC
NPU3HAKK, yCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH TMOHSITHUSIMH), HCIOJb30BaTh
MOHSATUS i1 OOBSICHEHUS OTACIBHBIX (PAaKTOB W SBICHHUH, BHIOMpATh OCHOBAHUS U
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KpUTEpUU Ui KiIacCU(UKAIMM XUMUYECKMX BEIIECTB M XMMHUYECKUX PEaKIIH,
yCTaHaBIMBATh MPUYUHHO-CICACTBCHHBIE CBA3M MEXAYy OOBEKTaMHU H3y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE TPUMEHSATh B TPOIECCe TIO3HAHUSA TMOHATHS (IIPEAMETHBIE U
MeTanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XUMHH,
npeo0pa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ OJJIeMEHTa), XUMH4Yeckas QopMylia U YypaBHEHHE
XUMHUYECKON peaklud — MpH PElIeHUd Y4eOHO-TIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
TUX MOJIETBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHil,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICACTBEHHBIE  CBS3U WU
MPOTUBOPEUHS B U3yYAEMbIX MPOIIECCAX U SABICHUSX.

ba3oBble uccienoBaresibckue 1eiCTBUSL:

YMEHHE HWCIIONb30BaTh IOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPyMEHTa
MO3HAHMS, a TAKXKE B Ka4eCTBE OCHOBBI JJIsi ()OPMUPOBAHUS THUIIOTE3BI IO MIPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OmbiTa M0 TUIAHUPOBAHHWIO, OPTaHHW3AIlM U TPOBEACHUIO
YUEHHYECKUX OKCIEpUMEHTOB, YMEHHUE HaOmogaTh 3a XOJIOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ynbTar, (GopMynupoBaTh 000OLIEHUS U
BBIBOJIbI 110 pe3yJIbTaTaM IPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATh OTYET O
poJieiIaHHoM padoTe.

Pabora ¢ nundopmanueii:

YMEHHE BbIOMpATh, AHAJIU3UPOBATh W HMHTEPHIPETUPOBATH HH(OPMALIHIO
pa3MyYHBIX BUJIOB U (POPM MIpEICTaBICHUS, MOTYYaeMyl0 M3 pPa3HbIX MCTOUYHHUKOB
(Hay4IHO-TIOMyJIIpHAs JIUTEepaTypa XUMUYECKOTO COJIEP:KaHus, CIIPaBOYHBIC MTOCOOUS,
pecypcsl HTepHETa), KpUTHUECKH OLIEHWBATH MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO
uH(pOpMaIuIo;

YMEHHE MPUMEHSTh Pa3IMYHBIE METOABl M 3alpoChl MPH TOWUCKE M OTOOpE
uHGOpMAIlMM W COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX ISl BBIMOJHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a7ad OMPEICIEHHOTO THIIA, MPUOOpPETEHUE OIBITa B
o0nacTd  WCMONB30BaHUS  WHGOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
OBJIQZICHUE KYJIbTYPOW AaKTHBHOI'O HMCIOJIb30BAaHUS PA3IUYHBIX MMOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBHIOMPATh ONTHUMANBbHYIO (HOpMY TIpelcTaBlieHus WHGOpMAIMU U
WUTIOCTPUPOBATh pellaeMble 3aJaud  HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu opmMamu rpaduKu 1 BX KOMOWHAIASMY,

YMEHHE HCHOJb30BaTh W  aHaJU3UpPOBAaTh B Ipolecce ydyeOHOW W
UCCIIEIOBATENLCKON JAESITENbHOCTH HWH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CENIbCKOTO X03sICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MTPUPOIHOMN CpEeIbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHUS 33J1aBaTh BOIPOCHI (B XOJ/€ auajora u (Wiau) JUCKYCCHUU) MO CYIIECTBY
oOcyxmaeMoli  Tembl, (GOPMYJIUPOBATh CBOUM  MPEIJIOKEHUS  OTHOCHUTEIIHHO
BBITIOJTHEHHS TIPEITIOKEHHOM 3a/1a4H;
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YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  PE3yJbTaThl  I[O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHMCbMEHHBIX TEKCTaX; JA€NaTh MPE3EHTALNIO PE3YIHTATOB
BBITIOJTHCHUST XUMHUYECKOTO AKCIIEPUMEHTa (J1aOOpaTOPHOTO OIbITa, JIA0OPATOPHOU
pabOThI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEJILHOM U UCCIIEI0BATEIbCKON JEATENBHOCTH MPU PEIICHUH BO3HUKAIOLIUX
npo0jeM Ha OCHOBE Yyuéra OOIMX MHTEPECOB U COTJACOBAHUS IMO3UILIUNA
(oOcyxeHns, 0OMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMbI», KOOPJAUHAIINS COBMECTHBIX
NENUCTBUM, OMpe/leJICHUE KPUTEPHUEB IO OILEHKE KAayeCTBa BBIMOJHEHHON PabOThI U
JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATENIbHO OMNpENENATh UEIU JEITENIbHOCTH, ILJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIIMPOBAaTH U NIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEIbHOCTh, BbIOMpaTh Hanbosee 3()PEeKTUBHBIE CIOCOOBI pELIEHUs YYEOHBIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSATEIbHO COCTABJISATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA  QJITOPUTM  JEHUCTBUM TPU  BBIIOJIHEHWH 33aJaHUM C y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHMI 00 HM3y4aeMbIX OOBEKTax — BELIECTBAX U PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yJjbTaTa 3asBICHHOW IelId, yMEHUE
UCITI0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMbl€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeIMETHBIX pe3ylbTaTOB IO OCBOEHHUIO  0053aTEIBHOTO
COJEpKaHUs, YCTAaHOBJIIEHHOTO JaHHOM (enepanbHOl paboyeil mporpamMmon,
BBIJIEJISIIOT: OCBOCHHBIE OOYYAlOUIMMHCS HAy4yHbl€ 3HAaHHSA, YMEHUS M CIIOCOOBI
NeicTBUM, crienupuyeckue s NpeaAMEeTHON 001acTu « XUMHUS», BUIbI JESITEIbHOCTU
IO TOJY4YEHUIO HOBOIO 3HAHUS, €ro UHTEpIpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xonny oOyuenus B 8 kjiacce nmpeaIMeTHbIE Pe3ysbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUNA DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJHAS), BAJIEGHTHOCTb, OTHOCHUTEJIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasl J10Ji1 XMMHUYECKOIO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHWE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHCIICHUSI, XUMHYECKas peakuus, KiIacCU(PHUKAIUs pPEeaKkluil: peakuuu
COEIMHEHMSI, PEaKIUU Pa3JIOKEHUs, peakluy 3aMeLIeHHs], peakui oOMeHa,
9K30- M DHAOTCPMUYECKHUE PEAKIMHU, TEIIOBOW 3(h(eKT peakmuu, Sapo
aToMa, DJEKTPOHHBIA CJIOM aroMa, aTOMHAs OpOWTalb, PagUyC aroMma,
XUMUYECKas CBsI3b, MOJISIpPHAs M HEMOJspHas KOBaJEHTHas CBS3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PacTBOP, MAacCOBasi J10JIsl BELIECTBA (ITPOLIEHTHAS
KOHLIEHTpAaIMs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMYECKMX TOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
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WCITOJIP30BAaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsS COCTaBIIeHUsT (DOPMYJT BEIIECTB
Y YPAaBHEHUMN XUMUYECKUX PEAKIINN;

OTIPEICISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTEIEHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAJIC)KHOCTD
BCIIECTB K OMPEACIEHHOMY KJIAcCy COCOWHEHUH 10 GdopMmysaMm, BHUT
XUMHUYECKON CBsI3M  (KOBAJICHTHasT M MOHHAs) B  HEOPTaHUYECKUX
COCIMHEHUSX;

packpeiBath cMbica Ilepuommueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE TNEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT WX NoJIokeHus B llepmoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTrajpo;

ONMMCHIBATh M XapaKTepu3oBaTh TaOimuHyio (opmy Ilepuognyeckoit
CUCTEMbl XUMUYECKHUX IJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHAs MOJArPYyIa
(A-rpynma)» u «mnobounas noarpynna (b-rpynma)», mansle u Oosbliue
Nepuoabl, COOTHOCUTh OOO3HAYECHUS, KOTOpbIE HMEIOTCS B TaOJHUIle
«llepnomnueckas cucremMa xumudeckux sneMeHToB . M. MeHneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsan sAnapa, oOllee YUCIO SJEKTPOHOB U paclpelieNieHUe UX 0
AJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKIas OMUCAHHE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kad€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TIPOTCKAHUSI XUMHUUYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYHO JIOJII0O XHMHMUYECKOTO »JJIeMEeHTa 10 (opMysie CcoeauHeHuUs,
MAaCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO
XAMUYECKON PEaAKIINH;

MPUMEHSTh OCHOBHBIEC ONEPALMU MBICIUTEIbHON NESITENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEeMaTH3allMio, KIIacCU(pUKAIIUIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€d — IS W3YUYEHUSI CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIUH, ECTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHMS
— Ha0IrofIcHUe, U3MEpeHue, MOJCIUPOBAHUE, DKCICPUMEHT (PEaIbHBIA H
MBICJICHHBIN);

CJIeIoBaTh MpaBWIaM MOJI30BAHUSI XUMHUUECKON MOCYA0U U 1ab0paTOpPHBIM
obopynoBaHMEM, a TakKe IMpaBwiaM oOpalleHus ¢ BEIIeCTBAMU B
COOTBETCTBHUM € HMHCTPYKUMSIMH TIO  BBINIOJHEHUIO  JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
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(BomopoAa M KHUCJIOpOAA), MPUTOTOBICHHIO PACTBOPOB C OMPEACIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHWPOBATH W IIPOBOJMTH
XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB MIEIOYEH WU
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYyC, eHOI(PTaNIenH, METUIIOPAHXK U

JpyTHe).

K xoniy oOydenus B 9 kjiacce mpeIMETHBIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUIA: XUMUUYECKHUI JIEMEHT,
aTOM, MOJIEKYJa, HOH, KaTUOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCIIEHUS,
XUMHUYECKasl peaKkiysi, XUMUUecKasi CBA3b, TEIIOBOU 3(PPEKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLMALINS, PEAKIIMA MOHHOTO 0OMEHA, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMble U  HeoOpaTUMbIe pEaKIluH,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTED,
OKHUCJIEHME W BOCCTAHOBJIEHHE, AJUIOTPONHs, aM(POTEpHOCTb, XUMHUYECKas
CBSI3b (KOBAJICHTHAsl, HIOHHAsSI, METAJUIMUECKas), KPUCTAJUIMYECKAsT PEIIETKa,
KOPpPO3HsI METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peakluu, MPEeAeIIbHO
nonyctumas konuentpauus 1I/IK BemecTsa;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHITUH U
MPUMEHSThH 3TU OHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJIEHUSI (hOPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIHIL;

ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XUMHUYECKHX AJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNEHHOMY KJIACCY COEMHEHUI Mo (popMyiaM, BUJl XUMUYECKOW CBS3U
(KOBaJIeHTHAsi, UOHHAs, METAJUINUECKasi) B HEOPraHUYECKUX COCTUHCHUSX,
3apsii HOHA IO XUMUYECKOU (hopmyJie, XapaKTep Cpelibl B BOJAHBIX pacTBOpax
HEOPTaHUYECKUX COCAUHEHUM, TUM KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona J[. M. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro TOHUMAHHUE: OIHUCHIBATH W  XapaKTEPU30BaTh
tabnmnunyto (popmy Ileprogudyeckoil CHUCTEMBI XHMHUYECKHX DJIEMEHTOB:
pasnuyaTh TOHATUA «rJaBHas mnoarpymnmna (A-rpynma)y ©u «IoOoYHas
noarpynmna (b-rpynma)», Maneie u OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B TIEPHOUIECKOM TabIuUIle, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHMMHUYECKUX DSJIEMEHTOB (COCTaB M
3apsn  sAapa, OOIIee YHCIo DJIGKTPOHOB U pacmlpefeleHHue UuX 110
AIIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHHUH
CBOMCTB DJIEMEHTOB U WX COCIUHEHUN B Mpeaesiax MajblX IEpUOJOB U
TJIABHBIX MOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOUIMX B pEaKIUU
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BEIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTENCHEH OKUCIIECHUS
XUMUYECKUX IJIEMEHTOB);

e XapakTepW30BaTh (OMHUCHIBATH) OONME W CHENU(PUICCKUE XUMUYECKUC
CBOMCTBAa MPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPXkKIasi OINUCAHUE
MpUMEPaMH  MOJICKYJIIPHBIX ¥ HWOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

e COCTaBJISITh YPaBHEHHUS AJICKTPOIUTHUECKON AUCCOLUUALNU KUCIIOT, IIeIouen
U COJICH, MOJHBIE M COKpAIIEHHbIE YpaBHEHUS PEaKlMii MOHHOTO OOMEHa,
yYpaBHEHUSl pEaKlUid, MOATBEPXKIAIOIIUX CYIIECTBOBAaHUE TE€HETUYECKOU
CBSI3M MEXJ1y BEUIECTBAMH PA3JIMYHBIX KIJIACCOB;

e pacKpbhIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTENIbHBIX  PEAKIIMA
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XHUMHYECKUX TMPEBPAIICHHN B Pa3IUIHBIX
YCIIOBUSIX;

e BBIUHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0O XHMHUYECKOTrO »dJIeMEHTa 10 (opMysie COeIuHEHHUS,
MacCOBYIO JOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI 110 YPaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

e COOJIIONATH TpaBUJIA MOJH30BAHUSI XUMUYECKON MOCYAONW U JIaOOpaTOPHBIM
o0opyZoBaHMEM, a TakkKe IMpaBuWja oOOpallleHus C BellecTBaMU B
COOTBETCTBUM C HHCTPYKIUSMH TIO  BBIMOJHEHUIO  JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

e TMPOBOJUTH PEAKIIMU, MOATBEP)KIAIONINE KaUYE€CTBEHHBIN COCTAB Pa3JIMYHbIX
BEILIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOIUI-,
kapOoHat-, Qocdar-, cuiMkaT-, cyiab(har-, TUAPOKCHI-UOHBI, KATHUOHBI
aMMOHHUSI M WOHBI M3YYCHHBIX METAJUIOB, TPUCYTCTBYIONIME B BOIHBIX
pacTBOpax HEOPTaHUUYECKUX BEIIECCTB;

e TMPUMEHATh OCHOBHBIE OMNEPAlUU MBICIUTEILHON NESITEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3ed — JUISl U3YYEHUSI CBOMCTB BEIIECTB U XUMHUUYECKUX
peaKkiuii, eCTeCTBEHHO-HAyYHbIE METOJbl T[O3HAHHWS — HaOJIOCHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIN).
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4. TemaTu4yeckoe NJIAHNPOBAHUE

8 KJIACC
KosaunuyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue
n/ pa3ae/ioB U TeEM Bcer KonTpoabn IIpakTHueck (uposric)
I HDOrDAMMEI Pﬁ p e oOpa3oBaTe/ibHbIE
porp 0 bl€ Ppa0oThI He padooThl pecypebl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XHuMHS — BayKHas
00J1acThb
€CTECTBO3HAHUS U bubanorexa LIOK
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7
JEATENLHOCTH -
YyeJI0BeKa
BemectBa n bu6mmoreka [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaknuu 7c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bos .
KHC?I}(])X on bubmuorexa [JOK
2.1 PO 6 https://m.edsoo.ru/7f4183
IToustue 00 7c
OKCcHUgax _
Bonopon. bubnuorexa [JOK
2.2 [Tousatue o 8 1 https://m.edso0.ru/7f4183
KHCJIOTaX U COJAX ic
Bona. PactBopsl. bubnuotexa [JOK
2.3 [Moustue 06 5 1 1 https://m.edso0.ru/7f4183
OCHOBAHHUX 7c
OCHOBHBIE KJIaCCHI bu6mmoreka [IOK
2.4 HEOPraHUYECKUX 13 1 1 https://m.edsoo.ru/7f4183
COeTMHEHNN 7c
Hroro 1o pasneny 32

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peaxkiun
Ilepronnueckuii
3aKOH U
Ilepnommueckas
CHCP;CMI; bubnmnoreka [JOK
3.1 N UMIECKIX 7 https://m.edso00.ru/7f4183
7c
anemenToB . U. _
Menpemne-eBa.
Crpoenue aToma
39 XumMudeckas 8 1 bubnmoreka [JOK
' CBS3b. https://m.edso0.ru/7f4183
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OKHCIIMTENIHLHO- 7c
BOCCTaHOBUTEJIbH
bIE PEAKIIUU
bubmuorexa [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f4183
7c
OBLIEE
KOJIMYECTBO 68
YACOB 11O
I[TPOI'PAMME
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9 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HauMeHoBaHHne
n/ pa3ejioB M TeM Bcer  KoHnTpoibH IIpakTHYeck (wnbpossie)
I HDOIDAMMEL Pﬁ p e oOpa3oBaTeJibHbIE
porp 0 bl€ Pa0oThI e padoThbl pecypebl
Pa3znea 1. BemecTBO M XUMH4YeCKHEe peaKkul
[ToBTOpEHME M
yriayoneHue Bu6muotexa [JOK
1.1 3HAHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJjacca
OcHOBHEBIE
bubnunorexa LIOK
1o | aKoHoMeprocTH 4 https://m.edso0.ru/7f41a6
XUMHAYECKHAX 36
peakuuii —
DNEKTPOIIUTUYECK
asi IUCCOLIUAaLU. bubnunorexa LIOK
1.3 XuMHYeCcKue 8 1 1 https://m.edsoo.ru/7f41a6
pEeaKIyu B 36
pacTBopax
Hroro no pazneny 17
Pa3nen 2. Hemera/sibl M MX cOeTUHEHUS
O6mas
XapaKTEPUCTHKA
XHFI:/I qufKHX bubmuoreka [{OK
2.1 4 1 https://m.edsoo.ru/7f41a6
asieMeHToB VIIA- 36
TPYTIIBL. -
T"ajorensl
O61mmas
XapaKTepUCTHKA
xnﬁmqegxnx bubmmoteka IIOK
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpynnsl. Cepa u eé o
COEIMHEHUS
OOmas
XapaKTePUCTHKA
XAMHUYECKHUX bu6nunorexa LIOK
2.3 s11eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymibl. A30T, 36
dbochop n ux
COEIMHEHUS
OOmras
XapaKTEPUCTHUKA
XHI;I quflcnx bubnunorexa LIOK
2.4 8 1 2 https://m.edsoo.ru/7f41a6

aneMeHToB |V A-
IpYIIBL. YTIEpos
Y KPEMHHI U UX

36
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COCOMHCHUA

Hroro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bubnunoreka LIOK
3q  OOumwe ceoiictsa 4 https://m.eds00.ru/7f41a6
METAJUIOB 36
Baxneiimme bubnunorexa LIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41a6
COeIUHEHUS 36
Hroro no pazueny 20

Paznen 4. Xumusi 1 oOKpy:Karomas

cpena

BemecrBa n
4.1 MaTepHalbl B 3
’KM3HH YEI0BEKA

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

Hroro mo pazueny 3
bubnunoreka LIOK

PesepBHOe Bpems 3 https://m.edso00.ru/7f41a6
36

OBUIEE

KOJIMYECTBO 68

YACOB 10

[TPO'PAMME
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5. IloypouHoe muiaHMpoOBaHUe

8 KUIACC
e KoJunyecTBO 4acoB JJIeKTPOHHBbIE
n/_ Tema ypoka B K 1 uupposnIe
. yp cer 0HTp60.lII:.H palc;nqeclc 06pa3oBaTETbHbIC
0 ble padoThl ue padoThl pecypesi
[Ipeamer xumun. Poin
XPII)Mf/[IH B KIHIL bu6mmoreka [IOK
1 1 https://m.edsoo.ru/ff0d2
yesioBeka. Tena u 10c
BEIIIECTBA -
bubmuoreka [JOK
2 Houstrie o MeTozax 1 https://m.edsoo.ru/ff0d2
MMO3HAHUS B XUMHUH 276
[IpakTrueckas padota
Ne 1 «IIpaBuna
paboThI B bubnuorexa [JOK
3 naboparopuu u 1 1 https://m.edsoo.ru/ff0d2
pUEMBI OOpAIICHHS C 3dc
1a00paTOPHBIM
000py/I0BaHUEM
YucTeic BemecTBa 1 bu6mmoreka [IOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d2
pasjeieHus: cMecei 6ca
[TpakTuueckas pabota
No 2 «Paznenenue bubmuorexa [JOK
5 cMecel (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d2
OYMCTKHU NTOBAPEHHOU 8c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKHE
AJIEMEHTHI. 3HAKH bubnuotexa [JOK
7 (CHMBOJIBI) 1 https://m.edsoo.ru/ff0d2
XUMHYECKAX be8
2JIEMEHTOB
bu6mmoreka [JOK
8 Hpoctere u croxknere 1 https://m.edsoo.ru/ff0d2
BEIIleCTBA 260
ATtomHO- bubmuorexa [JOK
9 MOJIEKYJISIPHOE 1 https://m.edsoo.ru/ff0d2
y4YEeHUe d50
3aKOH MOCTOSTHCTBA
CcOCTaBa BEMIECTB.
X HMUYeCKast bubmuorexa [JOK
10 1 https://m.edsoo.ru/ff0d2
dbopmymna.
eae
BanentHoCTh aTOMOB T
XUMHYECKHX
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— 3JIEMEHT U TIPOCTOe
BemecTso. O30H

2JIEMEHTOB
(0]
Ormoamen s Bumorea 10K
11 ) https://m.edsoo.ru/ff0d3
OTHOCHUTENBHAS 23¢
MOJICKYJIIpHast Macca -
M
Maccosas nons utmorexa LIOK
12 https://m.edsoo.ru/ff0d3
JJIEMEHTA B 50c
COEIMHEHNHT =
KommuaectBo bubnuorexa [JOK
13 BemecTBa. Mouk. https://m.edsoo.ru/ff0d5
MougnsipHas macca 230
dusznueckue u bubmuorexa [JOK
14 XHUMHYCSCKHE SABJICHUS. https://m.edsoo.ru/ff0d3
XuMHYecKasi peaKius 7fa
[Ipu3Haku u ycinoBust bubnuoreka [IOK
15 MPOTEKaHUsA https://m.edsoo.ru/ff0d3
XUMHUYECKHUX PEAKITHIA alé
3aK0H COXpaHEeHHUs
MAacChl BGHI;)GCTB bubmorexa [IOK
16 ' https://m.edsoo.ru/ff0d3
XUMHYECKHE b8s
YpaBHCHUSI -
Brerancnenus
KOJINYECTBA, MaCChl bubmuoreka [JOK
17 BEIIIECTBA II0 https://m.edsoo.ru/ffod5
yPaBHEHHAM 708
XAMHYECKUX PEaKIUi
Knaccudukarms
XAMHYECKUX PEaKUi bubnuorexa [JOK
18 (coenuHeHMS, https://m.edsoo.ru/ffod3
pa3oKeHUs, 34
3aMelleHus, ooMeHa)
M. B. JlomoHOCOB —
zzzilzfc;nennn bu6mmoreka [IOK
19 ’ https://m.edsoo.ru/ff0d4
O06o06mIeH e U 0ca
CHCTEMATH3AIIHS -
3HAaHUM
KonTponabnas pabora
Nel o Teme bubmuorexa [JOK
20 «BemectBa u https://m.edsoo.ru/ff0d4
XUMHUECKHE 290
peaKIum»
Bo3nyx — cmech
razoB. CoctaB bubmuorexa [JOK
21 Bo3nyxa. Kucmopon https://m.edsoo.ru/ff0d4

48e
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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
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
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duznueckue n
XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHCII0po/ia (peakuuu https://m.edsoo.ru/ff0d4
OKHCJICHUS, TOPCHHUE). 614
[TonsiTHE 00 OKCHIAX
Crioco0bI moryueHust
wicropoms Butorea 10K
23 https://m.edsoo.ru/ffod4
MPOMBIIIJICHHOCTH. 97a
[IpumeHenue -
KHCIIOpOJia
Tennooii a3 dexr
XUMUYECKON PEAKLIUH,
TIOHSTHE O bubmuorexa [JOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4
YpaBHEHUH, IK30- U 790
HIOTEPMUYCCKUX
peaKIusax
TomumBo (HedTh,
yroJib U METaH). bubnuoreka [IOK
25 3arpsi3HEeHUE BO3/1yXa, https://m.edsoo.ru/ff0d4
CHOCOOBI €10 cda
MPEIOTBPALICHHS
[TpakTrueckas pabota
fﬁi;}g{;?ﬁ: u bubnunoreka [JOK
26 https://m.edsoo.ru/ffod4
cobupanue 262
KHCJI0opoda, H3y4eHue T
€ro CBOMCTBY
Bonopon — snement
u nioiTge BEIIECTRBO. bubmorexa LOK
27 https://m.edsoo.ru/ff0d4
Haxoxnenue B 4do
IpUpoJIe
dusznyeckue u
XHMUYECKHE CBOMCTBA bu6nmoreka [JOK
28 BOJIOPO/IA. https://m.edsoo.ru/ff0d4
[Tpumenenune ddo
BOJIOpOJIA
ITonsiTue o xucIoTax bubnmorexa LOK
29 https://m.edsoo.ru/ff0d5
U COJISIX 0d2
CriocoObI monydeHus bubmmoreka [JOK
30 BOJIOPOJIAa B https://m.edsoo.ru/ff0d4
nabopaTtopuu ddo
[TpakTnueckas pabota
Ne 4 o Teme bubmuoreka [JOK
31 «[Tonydyenue u https://m.edsoo.ru/ff0d4

cobupaHue Bo10po/a,
U3yUYCHHUE €T

f42
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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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

CBOUCTB»
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MomnsipHblii 00BEM

bubmuoreka [JOK

32 razoB. 3aKOH https://m.edsoo.ru/ff0d5
ABoraapo 42e
Brruncienus o0néma,
KOICCTEA peLiecTsa BuGmorera LIOK
33 https://m.edsoo.ru/ffod5
HU3BECTHOMY 520
KOJIMYECTBY BelIeCTBA T
WM 00BEMY
Brruunciennst 00EMOB
ra3oB 10 YPaBHEHUIO bubnnoreka [HOK
34 peaklMi Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0HA 00BEMHEBIX 708
OTHOIIICHUH Ta30B
®dusznueckue u bu6mmoreka [IOK
35 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJIbI 87a
CocraB OCHOBaHUH. bubnuorexa [JOK
36 [TonsiTe 06 https://m.edsoo.ru/ff0d5
VHJHAKATOpax 9e2
Bojma kak
PacTBOPHTEIIb.
Hacpimennsie u bu6mmoreka [IOK
37 HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5
pactBopbsl. MaccoBas b40
JIOJISI BEIIIECTBA B
pacTBope
[IpakTuueckas padbora
Neo 5 mo Teme
«IIpuroroBieHne Bu6morexa LIOK
38 PacTBopoB € https://m.edsoo.ru/ff0d5
onpeaenEHHOM eba
MacCOBOH J0ei
pacTBOPEHHOTO
BEIIIECTBA
Kouporsian paora BuGmorera LIOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoz. Bogopon. 342
Boma» —
OKCHIBI: COCTaB, bubmuorexa [JOK
40 KJaccupukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuyenue u
XHUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
41 KUCIIOTHBIX, https://m.edsoo.ru/ff0d6

OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

64de
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
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
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
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OcHOBaHUS: COCTaB,

bubmuoreka [JOK

3eMeHTOoB. [loHgaTHE
0 TpynIax CXOAHBIX

42 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa /ca
[lonyuenue u bubmumoreka [IOK

43 XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/ff0d6
OCHOBaHUH 7ca
Kucnotsr: cocTas, bubmuorexa [JOK

44 Kiaccudukanus, https://m.edsoo.ru/ffodf
HOMEHKJIaTypa ee2
[Tonyuenue u bubnnoreka [HOK

45 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ffOdf
KHUCIIOT ee2
gc?ﬁzl{(lfﬁgf;pnae). bubnumoreka [IOK

46 ’ https://m.edsoo.ru/00ad
CHoco0bI noyeHnus, 9474
XMUMHUYECKHE CBOMCTBA
[IpakTuueckas pabota
Ne 6. Pemienue
DKCIIEPUMEHTAIIbHBIX bubnnorexa [JOK

47 3a7a4 [0 TEME https://m.edsoo.ru/00ad
«OCHOBHBIE KJIACCHI 9b7c
HEOPraHUYECKHUX
COCIUHCHHID
I"'eneTnueckas CBsA3b
Meex(ezly Ki(;ciahin > bubmuorexa [JOK

48 https://m.edsoo.ru/00ad
HEOPraHHICeCKIX 9250
COeMHEHHU I
I'eneTnyeckas cBs3b
MZ)KGIW Kiilcca;n ’ bu6mmoreka [IOK

49 https://m.edsoo.ru/00ad
HEOPraHMeCKX 9a50
COCUHEHUI
I'eneTnueckas CBsA3b
MZ)Ke/:[y Ki(:lcial\(d:ﬂ > bubmuorexa [JOK

50 https://m.edso00.ru/00ad
HeopraHquVCKMx 9a50
COCAUHEHMI
O6o0menue u bubmuoreka [JOK

51 CHCTEMAaTH3allHs https://m.edsoo.ru/00ad
3HAaHUM 9ch2
KonTponabnas pabora
Ne3 o Teme bubmuorexa [JOK

52 "OCHOBHEBIE KJIACCHI https://m.edso00.ru/00ad
HEOPTaHUYECKUX 9ela
coenqnHeHni"
IlepBbie MONBITKH
KJIaccu(uKanuu bubnuorexa [IOK

53 XUMHYECKHUX https://m.edso00.ru/00ad

9ffa
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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
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
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
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3JIEMEHTOB
Ilepuonnueckuii
i’?é(;;oinqecmﬁ bubmuoreka [JOK
54 https://m.edsoo.ru/00ad
CHUCTEMa XUMUYECKUX
as2c
anemenTtoB /. U.
MenneneeBa
TepromsL, rpymms bu6mmoreka [IOK
55 HOI[prHH’LI ’ https://m.edsoo.ru/00ad
as2c
CrtpoeHue aTOMOB. bubnuoreka [IOK
56 CocTaB aTOMHBIX https://m.edsoo.ru/00ad
anep. N3oTomsl a342
Crpoenue
3JIEKTPOHHBIX
000JI0YeK aTOMOB bubmuorexa [JOK
57 3JIEMEHTOB https://m.edsoo.ru/00ad
Ileproanueckon abbc
cucremsl JI. U.
MenneneeBa
XapaKTepucTUKa
XUMHYECKOTO
3JIEMEHTa M0 €ro bubmuorexa [JOK
58 TIOJIO’KCHUIO B https://m.edsoo.ru/00ad
[Teproauyeckoit a824
cucteme /I. 1.
MenneneeBa
3HayeHue
[Iepnoanueckoro
3aKOHAa JJI pa3BUTHUS bubnnoreka [JOK
59 HAyKH U MpaKTUKU. [l https://m.edsoo.ru/00ad
H. MenaeneeB — a96e
Y4€HBIN, IEAATOT U
rpaKTaHUH
OSQITCBK;E;?;];HH&TGHBH bubmuoreka [JOK
60 https://m.edsoo.ru/00ad
XUMHUYECKHX aab8
3JIEMEHTOB
HMonHas xumudeckas Brbmaozexa [IOK
61 CBA3E https://m.edso0o.ru/00ad
ac34
KoBanenthas bu6mmorexa [IOK
62 NOJIIpHAsl XUMUYECKast https://m.edsoo.ru/00ad
CBSI3b aab8
KoBanenthas bu6mmorexa [IOK
63 HETOJISIPHAs https://m.edsoo.ru/00ad
XUMHYECKas CBI3b aab9
64 CreneHb OKUCTIEHUS bubmorexa [IOK

https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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
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
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ae28
OKHUCITUTEITBHO- bubmuorexa [JOK
65 BOCCTaHOBUTEJILHBIE 1 https://m.edsoo.ru/00ad
peakuu b076
bu6mmoreka [IOK
66 Oxucourenn u 1 https://m.edsoo.ru/00ad
BOCCTaHOBUTEIIN
b076
K 3]
Korpoutitas paGora BuGmorera LIOK
67 - 1 https://m.edsoo.ru/00ad
«CtpoeHue aToma.
b486
XUMHYECKAS CBA3LY
bubmuorexa [JOK
68 TIpomexyrotnas 1 https://m.edsoo.ru/00ad
ATOrOBas aTTeCTalUsI
b33c
OBILIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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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
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Y4eOHblii MOAYIb

KoumnuectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka MpakTuy uudposbie
n/n Bceero 3auer  eckue o0Opa3oBare/bHbIE
padoThI pecypcehl
XHUMHS KaK 4acTh
1 €CTSCTBO3HAHMA. 1 bu6nunorexa LIOK
HpeI[MeT XUMUH. https://m.edsoo.ru/ff0d210c
) Mertobl u3yueHus 1 Bu6uorexa IJOK
CCTCCTBOSHANMA https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora
3 Ne 1 «Pa3znenenue 1 1 bubnuorexa [JOK
cMmeceiin. https://m.edsoo.ru/ff0d23dc
[IpakTrueckas pabota
4 No 2 «Mlupukatopsl B 1 1 bu6nmorexa LIOK
pasHBIX CpeIaxy». https://m.edsoo.ru/ff0d26ca
5 MonenupoBanue 1 Bbu6mmoteka [JOK
https://m.edsoo.ru/ff0d28c8
6 Oxcuapl 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 Kucnotsr 1 bubnunoreka LIOK
https://m.edsoo.ru/ff0d2be8
8 OcHoBaHus 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 Commn 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0d2d50
I'enermueckas CBA3b
10 HEOPraHUYECKUX 1 bubmmnoreka HOK
COEIMHEHUI https://m.edsoo.ru/ff0d2eae
1 KauecTtBeHHbBIE peakiuu 1 Bu6morexa LIOK
B XUMHH https://m.edsoo.ru/ff0d323c
12 IIBeTHBIE OCa/IKM U Ta3bl 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0d350c
13 Maccosas zoms 1 bubmuoreka [{OK
BCIICCTBA B PACTBOPC https://m.edsoo.ru/ff0d5230
» YucThle BEIeCTBA U 1 Bu6morexa [OK
cMecH https://m.edsoo.ru/ff0d37fa
15 OObeMHas 1o 1 bubnuotexa [JOK
KOMITOHEHTA ra30BOM https://m.edsoo.ru/ff0d3al16
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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CMCECH.

MaccoBas gois

bubnunorexa LIOK

16 semecrsa s pactsope https://m.edso0.ru/ff0d3b88
[TpakTuyeckas pabora
No 3. «IIpuroroBienue

07 pacTBopa ¢ 3a/aHHOH Bu6muorexa LIOK
MAcCOBOH ZI0JICH https://m.eds00.ru/ff0d5708
PacTBOPEHHOTO
BEILIECTBAY.

18 MaCCOBaf AOJA bubnunoreka LIOK
fipumecen https://m.edso0.ru/ff0d3f34
Pemenue 3agau u

19 YIPaXHEHUH 110 TEME Bbu6mmoteka [JOK
«PacueTHEBIE 3a7a4uny https://m.EdSOO.rU/fde4OC4

20 KonTponbHas padora No Bu6miorexa 1JOK
1 «Pacuernble 3az1a41» https://m.eds00.ru/ff0d4290

21 Paszgenenne cmeceit bu6nmorexa LIOK

https://m.edsoo.ru/ff0d448e

29 OUIbTPOBAHKE. bubnnorexa [JOK

https://m.edsoo.ru/ff0d4614

23 AncopOmms. bubnunorexka LIOK

https://m.edsoo.ru/ff0d497a

24 Juctunnamus. bubnuoreka [{OK

https://m.edsoo.ru/ff0d2be8
[IpakTnueckas padbora

o5 Ne 4 «Pa3nenenue bubnuorexa [IOK
cMeceiiny https://m.edsoo.ru/ff0d2a6c
[IpakTuueckas pabota

26 Ne 5 «Ouuctka bubmuoreka [{OK
TIOBAPEHHOI CONMY. https://m.edsoo.ru/ff0d2d50

27 XUMUYECKUE peaKlnu. bubmmnorexa LIOK

https://m.edsoo.ru/ff0d2eae

- HpHSH&f(H XUMHUUYECKUX Bu6miorexa [TOK
PCaKIIH. https://m.edsoo.ru/ff0d323c
[IpakTuueckas pabora

29 Ne 6 «Koppo3zus bu6muoreka [IOK
METaLIIOBY https://m.edsoo.ru/ff0d350c
O60061eHue u

30 aKTyalIu3anus 3HaHUH bubnmnoreka [JOK

o TeMme «BneHus,
MIPOUCXOSAIIIHE C

https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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BCIICCTBaAMU)»

KonrponsHas pabora Ne

2 o TeMme «SIBneHus,
31 MIPOUCXOISTIIHE C

BEILICCTBAMI).

Brimaronuecs pycckue
32 YUCHBIC-XUMHKHU.

Moe mr00umoe
33 XMMHYECKOE BEIIECTBO.

IIpomexxyrounas
34 WUTOI0Basi ATTECTALMA

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d3al6

bubnunorexa LIOK
https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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9 KJIACC
e KounyecTBO 4yacoB JJIeKTPOHHbIE
. uudposeie
pecypchl

[Tepuoanueckuit
3aKOH.
[Tepuonnueckas bubnunoreka [HOK

1 cucrema 1 https://m.edsoo.ru/00adb
XUMHYIECKHUX 59
anemenTtoB /. U.
Meupeneena
3aKOHOMEPHOCTH B
Z;X;ZITG;IHH bu6mmoreka [IOK

2 1 https://m.edsoo.ru/00adb
XUMHYECKHUX 6b6
3JIEMEHTOB NEPBBIX -
TPEX NIEPUOA0B
Eg;i;iﬁ:f;;:ﬂ " bubmuorexa [JOK

3 1 https://m.edsoo.ru/00adb
HEOPTraHUYECKHUX 762
BCIISCTB
Bzt virsccro BuGmorera LIOK

4 1 https://m.edsoo.ru/00adb
KPHCTAJLTHYECKUX ach
PEIICTOK T
Bxonnas
KOHTPOJIbHAS
pabota Nel 1o
teme «IloBTOpeHue

5 1 1
U yrinyOieHue
3HaHUN OCHOBHBIX
pas3zenoB Kypca 8
KJIacca
Knaccudukarms
XHUMUYECKHX bu6mmoreka [JOK

6 peaxuii mo 1 https://m.edsoo.ru/00adb
pa3IUYHBIM cb0
MpU3HAKaM
ITousTue o
CKOpOCTHU
XUMHYECKOU bu6mmorexa [IOK

7 peakuuu. [lonsrue 1 https://m.edsoo.ru/00adb
0 TOMOT'CHHBIX 1 e9a
reTepPOreHHBIX
peaKIusx

8 ITonsTHE O 1 bu6nmoreka [JOK
XUMHUYECKOM https://m.edsoo.ru/00adc
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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
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
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paBHOBECHU. 28c
DaKTopHl,
BIIMSIIONINC Ha
CKOPOCTH
XUMHUYECKOH
pEeaKIu U
ITOJIOKCHUE
XHUMHUYECKOTO
paBHOBeECHs
OKHUCIUTENBHO- bubmuorexa [JOK
9 BOCCTaHOBHUTEIIbHEI https://m.edsoo.ru/00adca
€ peaKuu de
Teopus
3JIEKTPOJIUTUYECKO bubnnoreka [HOK
10 W THCCOLMAIIUH. https://m.edsoo.ru/00adc
CuibHbIE U c1a0bIe d68
AIEKTPOIIUTHI
Honnsie bu6mmoreka [IOK
11 YPaBHEHHUS https://m.edsoo.ru/00add
peaKuuit 448
XuMHu4yecKre
CBOICTBA KUCJIOT U
OCHOBAHHI B CBETE Bubmioreka ITOK
12 . https://m.edsoo.ru/00add
MpeACTaBICHUIN 00 548
AIEKTPOIUTUIECKO
W IUCCOLIMAIINN
XuMHu4yecKre
cnoffetsa coneit » Busmiorexa LIOK
13 . https://m.edsoo.ru/00add
MpeJICTaBICHHUH 00 8b2
AIEKTPOIUTUIECKO
Y IuccoHanuu
ToHsTHE o bubmuorexa [JOK
14 . https://m.edsoo.ru/00add
TUAPOIN3E COJICH 944
O06001menue u bu6mmoreka [JOK
15 CHCTEeMaTH3aIus https://m.edso0.ru/00add
3HAHUMN di2
[IpakTnueckas
pabota Ne 1. bubnnorexka [JOK
16 «Pemenue https://m.edso0.ru/00add
AKCIEPUMEHTAIbH bfa
BIX 3a7a9»
KoHnTponbHas
E :ﬁgm Ne2 o bubmuorexa [JOK
17 https://m.edsoo.ru/00add
«INEKTPOIUTUUYECK ecO
asi JUCCOLMAIIHSL.
XuMuyeckue
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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
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
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
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peakiuu B
pacTBopax»
OO0mas
XapaKTEPUCTUKA
FaJEOFeHI(: B bu6mmoreka [IOK
18 ) https://m.edsoo.ru/00addf
XUMHYECKUE 2
CBOMCTBA Ha —
puMepe XJopa
XJI0pOBOAOPOA.
CounsiHast KUCIIOTA,
N HMUGCCKIC bubmuorexa [JOK
19 . https://m.edsoo.ru/00ade
CBOIICTBA
) 104
MOJIy4eHHE,
MIPUMEHEHUE
[IpakTuueckas
abota Ne 2 1o
rT)eMe «ITonyuyenue bubmnorexa LIOK
20 Oy https://m.edsoo.ru/00ade
COJISIHOM KHCJIOTBI, 348
U3y4eHHE €€ T
CBOMCTB»
Brruucnenus no
aBHEHUSIM
zII?IMI/IquKI/IX bu6mmoreka [IOK
21 N https://m.edsoo.ru/00ade
peaKIuiA, eciu 488
OJINH U3 PEareHTOB —
JIaH B U30BITKE
OO0mas
xa I:KTC HCTHKA bubmnorexa LIOK
22 P P https://m.edsoo.ru/00ade
aneMeHToB VIA- 643
TPYIIIBI -
AmoTponHsie
Moau(UKAITI
cepbl. Haxoxnenue
cegm o el A bubnuotexa [JOK
23 . https://m.edsoo.ru/00ade
COEIMHEHNH B
64a
IPUPOJIE.
XUMHYECKHUE
CBOMCTBA CEpBI
CepoBogopoy,
CTpOEHHUE, bubmuorexa [IOK
24 buzngeckue u https://m.edsoo.ru/00ade
XUMHUYECKHUE 802
CBOMCTBA
OKCHUJIBI CEPBI.
CepHas KUCI0Ta,
@Hgmecme 0 BuGanorexa [IOK
25 https://m.edsoo.ru/00adea

XHUMUYCCKHE
CBOMCTBA,
MIPUMEHEHUE

28

37



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
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
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26

27

XuMHueckue
peaKInu, JIeKanmue
B OCHOBE
MIPOMBIITUICHHOTO
crocoba
MOJTYYEHUS] CEPHOM
KUCJIOTHL.
Xumudaeckoe
3arpsi3sHEHUE
OKpYKaroleun
cpenbl
COeIMHEHHUAMU
cepbl

Brrunciaenue
MAacCCOBOH JI0JIU
BBIXO0/Ia TTPOJIYKTA
peaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adec
8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec
8a

28

OOmmas
XapaKTePUCTUKA
3j1eMeHTOB VA-
rpymnmsl. A30T,
pacnpocTpaHeHue
B TIPUPOJIC,
buzndeckue u
XUMHYECKHE
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/00adee
a6

29

30

31

AMMuax, ero
¢buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJIyYeHUE U
MIPUMEHEHUE

IIpakTrueckas
pabota Ne 3 o
teme «llomyuenue
aMMHaKa,
U3Y4EHHUE ETO
CBOMCTB»

A3oTHas KHCIOTA,
e€ ¢usnyeckue u
XUMHUYCCKUEC
CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/00adf0
04

bu6mmoreka [IOK
https://m.edsoo.ru/00adfl
80

bu6mmoreka [JOK
https://m.edsoo.ru/00adf3
06

32

Hcnonp3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KauyecTBE
MUHEpaIbHBIX
yIOOpeHMiA.
XHUMHUYECKOE

bubmuorexa [JOK
https://m.edsoo.ru/00adf5
18

38


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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
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33

3arpsi3HEHUE
OKpYyKaroleun
cpelsl
COECTMHEHUSIMU
azora

®dochop. Okcnn
docdopa (V) u
dbochopHas
KHCJIOTA,
dusnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf6
8a

34

35

Hcnons3oBanne
docdaros B
KayecTBe
MUHEPATBHBIX
ynoOpeHuil.
3arpsisHeHUE
MIPUPOTHON CpEIbI
dbocharamu
Yraepon,
pacnpocTpaHeHue
B TIPUPOJIC,
buzndeckue u
XUMHYECKHE
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc
20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd
9c

36

37

Okcuasl yriaepona,
ux (pusmueckue u
XHUMUYECKHE
CBOMCTBA.
DKOJIOTUYECKUE
po0JIeMBl,
CBSI3aHHBIC C
OKCHJIOM YTJIepoa
(V)

VYroapHasg Kuciiora
" e€ con

bu6nmoreka [JOK
https://m.edsoo.ru/00adfe
be

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0
06¢

38

IIpaxTHueckas
pabota Ne 4 o
teme "l[lonyyenue
YIJIEKUCIIOTO Ta3a.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

bubmuorexa [JOK
https://m.edso0.ru/00ae0
27e

39

[TepBoHauanbHBIE
HOHATHUA 00
OpPTaHUYECKHUX

bu6mmorexa [IOK
https://m.edsoo0.ru/00ae0
54e

39


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/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
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40

BEILIECTBAX KakK O
COETMHEHUX
yriiepoja

Kpemnuit u ero
COCIMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae0
80a

41

42

43

44

45

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIIbH
BIX 33/1a4 10 TEME
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

Konrtponbnas
pabota Ne3 o
Teme «Baxueiime
HEMETaJUIbl U UX
COCIUHECHUS

Oouras
XapaKTepPUCTUKA
XUMHYECKHAX
3JICMCHTOB —
METaJJIOB.
Meramudeckas
CBS3b U
MeTaJIMYecKas
KpHUCTaJUINYECKast
pemeéTKa.
dusznueckue
CBOMCTBAa METAJIOB

XHUMHYECKUE
CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECK
1505 @0
HaIpsHKEHUN
METaJUIOB

OO0mue crnocoOsl
MOJTyYEeHUS
METAJIIOB.

CruiaBbl.
Breramcnenns mo
YpaBHEHUSAM
XUMHYECKUX
peaxkuuii, eciau
OJIMH U3 PEareHTOB
COJIEPKUT IPUMECH

bubmuoreka [JOK
https://m.edsoo.ru/00ae0
bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e
18

bubmuorexa [JOK
https://m.edsoo.ru/00ael
03e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael
156

46

ITonsarue o

bu6mmoreka [JOK

40


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
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
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KOpPO3UH https://m.edsoo.ru/00ael
METaJLIOB 278
I{enounie bu6mmoreka [IOK
47 https://m.edsoo.ru/00ael
METaJLIbl
4b2
Okcunasl u bubmuoreka [JOK
48 TUAPOKCHIBI https://m.edsoo.ru/00ael
HATpUs U Kanus 4b2
[llenouno3emenbH bubmuorexa [JOK
49 bI€ METAJIJIbI — https://m.edsoo.ru/00ael
KaJILITUM U MarHui 5e8
Baxwuetimue bubmuorexa [JOK
50 COCTMHEHUS https://m.edsoo.ru/00ael
KaJIbIUs 5e8
O06o0061IEHNE U
51 CHCTEMAaTHU3allHs
3HAHUU
JKEcTkoCTh BOABI U bubmuorexa [JOK
52 CIocoOsbI e https://m.edsoo.ru/00ael
YCTpPaHEHUS 886
[IpakTuueckas
pabota Ne 6 o bubnuorexa [JOK
53 teme "XKEcTkoCcTh https://m.edsoo.ru/00aela
BOJIbI U METO/IbI €8 €8
ycTpaHeHus"
bubmuorexa [JOK
54 AnroMuHUN https://m.edsoo.ru/00aelc
64
AmodorepHble bubnuoreka [IOK
55 CBOMCTBA OKCHA U https://m.edsoo.ru/00aelc
THAPOKCH 1A 64
bu6nmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ael
dsé
Oxcuppl,
THIPOKCHTH H bubnuoreka [IOK
57 https://m.edsoo.ru/00ae3
conu xxene3a (1) u
5e6
xenesa (111)
O6o0menue u
58 CHUCTEMaTH3aIUs
3HAHUI
[TpakTnueckas
pabota Ne 7.
Pemienne bu6mmorexa [IOK
59 IKCIIEPUMEHTAIIbH https://m.edsoo.ru/00ae3
BIX 3aJa4 II0 TEME de8
«Baxuneime

METaJJIBI U UX

41


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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
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
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60

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKHUX
peakui, eciu
OJINH U3 PEareHTOB
JIaH B U30BITKE WJIH
COJICPKUT
MIPUMECH.
Breraucnenus
MAacCCOBOH JI0JIU
BBIXO0/Ia ITPOJIYKTa
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
750

61

0O00011eHuEe 1
CUCTEMATH3ALUS
3HAHUU

62

KonTponbhas
pabota Ne4 o
Teme «Baxkueinime
METaJUIbl U UX
COCTUHEHUS

63

64

65

BemtecTBa n
MaTepHuabl B
IIOBCEIHEBHOMI
JKHU3HH YeJ0BeKa

XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karollen
cpenbl

Pois xumun B
peleHnun
3KOJIOTHYCCKUX
npobiem

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f
50

bubmuorexa [JOK
https://m.edsoo.ru/00ae4
270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4
270

66

IIpomexxyTouHas
UTOTOBast
aTTecTranus

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0
doa

67

68

PesepBHBIil ypOK.
0O00011eHne u
cucTeMaTu3anus
3HAHWI

PesepBHBIi1 ypOK.
O06o06mIcHNE U
CHCTEMAaTH3aIHs
3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
33c

bubmuorexa [JOK
https://m.edso0.ru/00ad9
ch2

OBILEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

68

42



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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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Y4eOHblii MOAYJIb

KoumnuectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka IMpakTuy uudposbie
n/n Bceero 3adyer = ecKHe oOpa3oBaTe/ibHbIE
padoTbI pecypchbl
Pemenue 3aga4d Ha

1 pacyeT MaccoBOM JI0JIU B 1 bubmmoreka [JOK
BEILIECTBAX U https://m.edsoo.ru/ff0d210c
KPHUCTAJJIOTHpATax

5 H%a;f:ltllecmﬂ 1 1 bu6nmoreka [IOK
p ' https://m.edsoo.ru/ff0d227e
«O4HncTKa BOIBI»

3 H%a;jl; cexat 1 1 bubnuoreka [{OK
p ' https://m.edsoo.ru/ff0d23dc
«DubTpaIus BoIbh
[ICXD u crpoenune
aTOMOB.  ODJIEKTPOHBI.

4 CrpoeHnue 3J1eKTpOHHBIX 1 bubnnorexa [JOK
000JI04EK aTOMOB https://m.edsoo.ru/ff0d26ca
XAMHUYECKHX DJIEMEHTOB
4 nepuona B I[ICXD.

CoenuHeHus ¢ JOHOPHO-
5 aKIIEITOPHBIM 1 BH@?HOTeKa LHOK
https://m.edsoo.ru/ff0d28c8
MEXaHU3MOM
AnnoTpoIHbIe
6 MOaH q)l?dxaunn 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
METaJIJI0B ¥ HEMETAJIJI0B
Pemenue 3amay Ha
7-8 KOJIMYECTBO BEILECTBA, 2 BH6J?HOTeKa LHOK
https://m.edsoo.ru/ff0d2be8
Maccy 1 00beM
Pemenue 3amay Ha
9-10 i‘e’”él‘}i“ﬁ?iii‘lﬁﬁi 2 bubmorexa LOK
m https://m.edsoo.ru/ff0d2a6¢
MAacCOBBIM JOJISIM
DJICMEHTOB

11 Kpucrannnueckue 1 bubmuorexa [JOK
pelIeTKH https://m.edsoo.ru/ff0d2d50
IIpaxTrueckas

12 pabora 3. 1 1 bubmuoreka [{OK
BripamuBanue https://m.edsoo.ru/ff0d2eae
KPUCTAJIJIIOB
N3yuenue cnocoboB u

13 o0opynoBaHUs At 1 BH6J?HOTeKa LOK

. https://m.edsoo.ru/ff0d323c
pasneneHus cMecein
[IpakTnueckas

14 pabora 4. 1 1 bubnuotexa [JOK
«ITpu3zHaku npoTeKaHus https://m.edsoo.ru/ff0d350c
XUMHUYECKUX PEAKIIUIN»
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Pacuetnl
15-16 1m0 XMMHYECKUM 2 BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0d5230
YpaBHCHUSM
17 KaranuzaTtopsl u 1 bubnmnoreka HOK
WHTUOUTOPBI https://m.edsoo.ru/ff0d37fa
bu6nmoreka [IOK
18-19  Tnapomns 2 https://m.edsoo.ru/ff0d3a16
i bubnunoreka LIOK
20-21  Oxcnper 2 https://m.edso0.ru/ff0d3b88
i bubnunoreka LIOK
22-23 | Kucnors: 2 https://m.edso0.ru/ff0d5708
24-25 OcHoBaHUSA 2 bu6nmoreka [IOK
https://m.edsoo.ru/ff0d3f34
i bubnunoreka LIOK
26-27 | Com 2 https://m.edsoo.ru/ff0d40c4
I'eneTnueckas cBs3b
0g.pg | MEKIY Kiaccamn 2 bubnnorexa [JOK
HEOPraHWYEeCKUX Be- https://m.edsoo.ru/ff0d4290
IIECTB.
OKHCIUTEIBHO-
30-3]  BOCCTAHOBHUTENbHBIC 2 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/ff0d448e
(OBP).
M -
32-33  nomtoro Garaica ata 2 BuGmorexa LIOK
https://m.edsoo.ru/ff0d4614
ypaBHuBanus OBP
bu6nmorexa LIOK
34 3auer 1 https://m.edsoo.ru/ff0d497a
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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6. YueOHO-MeTOoqMYECKOE 00ecieueHre 00pa3oBaTeIbLHOIO Mpoiecca

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Xumusa, 8 wmace/ Tabpumensa O.C., OctpoymoB W.I'., Cnamko C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
2. Xumus, 9 xmacc/ TIabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

METOJINYECKHNE MATEPHAJIBI IS YUYUTEJIA
1. Xumus. Ilocobue-peneTutop s nocrynarommux B By3bl / moxa pen. E. C.
Eroposa. — PoctoB u/]l.: ®enukc, 2003. - 768 c.
2. Xomuenko, U. I'. Pemenue 3agad mo xumuu. 8-11 / U. I'. Xomuenko. — M.:
000 «M3nmarenscTBO HoBas BoHay, 2007. - 256 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://foxford.ru/

2. www.eljur.ru

3. https://infourok.ru/ Muadoypok.

4. https://chem-oge.sdamgia.ru/
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