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IHHOACHUTEJBHAS 3AIINCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs COCTABICHA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaraM OCBOCHUS OCHOBHOM 00pa3oBaTeNIbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbx B PI'OC OO0, a Takxke Ha OcHOBe denepalibHON
paboyeil mporpaMMbl BOCITUTAHUSA U C YYETOM KOHIICTIIIMU MPENOIaBaHusl Y4EOHOIro MpeaMera
«Xumus» B oOpa3zoBareiabHbIX opranu3aiusiax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MpeACTaBICHHE O NENsAX, 00meld crparerud oOydeHus,
BOCIIUTAHUSA M Pa3BUTUSL OOYyYAIONIMXCA CPEACTBAMHU y4eOHOTO NpeIMeTa, yCTaHABIMBAET
00s13aTeTbHOE TIPEIMETHOE COJIEpPIKaHKE, MPEAYyCMATPUBACT paclpe/eieHle ero mo Kiaccam u
CTPYKTYpPUPOBAHUE I10 pa3jejaaM U TEMaM MNPOrpamMMBbl IO XUMHH, OTIPEEISAET KOJIMUYECTBEHHbIE
U KAYECTBEHHBIE XAPAKTEPUCTUKH COJAECPKAHUSA, PEKOMEHIYEMYIO IMOCIEI0BaTEIbHOCTD
U3YyYEHUS] XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, TOTUKH YIEOHOTO
npolecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYarolIuXcsi, OMpENesieT BO3MOXHOCTH TMpeaMeTa
Ui peanu3anMd  TpeOOBaHWMU K pe3ylbraraM OCBOEHHUSI OCHOBHOW 0Opa3oBaTeIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TaKKe TPEOOBAHHI K pe3ysibTaTam
oOyueHHsT XUMUW Ha YypOBHE IIeJied W3y4eHUs NpeIMeTa M OCHOBHBIX BHJOB Y4YEOHO-
M03HABATEJILHON JIEATEIHLHOCTH 00YYaIOIErocs 1o OCBOCHUIO y4eOHOTO COACpKaHUA.

3HaHHE XUMUHU CITY>KUT OCHOBOH IS (JOPMUPOBAHUS MUPOBO33PEHUST 00YyHAIOIIETOCS, €ro
NPE/ICTaBICHUH O MaTepPHAIbHOM E€IUHCTBE MHPA, BAXKHYIO POJIb HUTpaloT (OpMUPYEMbIE
XUMHUEHN TPEICTABIEHUS O B3aMMOIIPEBPAIICHUSIX SHEPTHH U 00 IBOJIOIMH BEIIECTB B IPUPOJIE,
0 MyTSAX pelieHus] MIo0aIbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U DKOJIOTHYECKOM 0€30MaCHOCTH, MPOOIEM 3/IpaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aiii BO3MOXHOCTEH I cCaMOPa3BUTUS U (POPMUPOBAHUSI KYIBTYPbI
JUYHOCTH, €€ 0011ed U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHUPOBAHUE MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB WX  CaMOCTOATEIHHOM  yd4eOHOH  JEeSATENbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCJIE/IOBATEIbCKUX YMEHHMM, HEOOXOJUMBIX KaK B IIOBCEHEBHOW IKM3HHM, TaKk M B
npo(heCcCUOHANILHOMN A TENbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IE€JIOCTHOTO
B3IVIsiJa HA E€OUHCTBO TMPUPOABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTAalloM B
(bopMHUPOBAHUYU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYarOIIHUXCS;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIE, K UEJIOBEKY, BHOCHUT CBOW BKJAJ B JKOJOTUYECKOE OOpa3oBaHUE
00y4Jaronuxcs.

JlanHble HampaBlieHHUs B OOy4YEHUM XUMHUHU OOECIEUMBAIOTCS CHEIUGUKON comep KaHus
y4eOHOTrO TpeaMeTa, KOTOPBIM SBISETCS TMEAarornyeckd aJarnTHPOBAHHBIM OTPAKEHHUEM
0a30BOI1 HAYKW XMMHUH HA OMIPENCTEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IEro OOpa30BaHHS OPUEHTUPOBAH HA OCBOCHUE
00y4aroImKUMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TTOHATHI XUMHUHU, OCHOB HEOPTaHUYECKON XUMHUH U
HEKOTOPBIX OT/AEJIbHBIX 3HAYMMBbIX OHSATUN OPTraHUYECKON XUMUHU.

CTpykrypa coepKaHus IPOrpaMMBbl 110 XUMUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona K e€ msydenuio. ConpepiKaHHE CKIANBIBACTCS U3 CHCTEMbI HOHATHH O XHMUYECKOM
AIIEMEHTE W BEIIECTBE M CHCTEMbl MOHITHH O XUMHUYecKoW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OPTraHW30BaHbl MO MPUHLMUITY MOCJIEI0BATEILHOIO PAa3BUTHS 3HAHWW HAa OCHOBE
TEOPETUYECKUX MPEJICTABICHUIN Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— YYEHHS O CTPOCHHH aToMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUMN 00 AIEKTPOIUTUUECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PaCCMATPUBAIOTCS HA OCHOBE JMIUPUYECKH IOIYUYECHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIENOBATEIbBHO OT OJHOTO YPOBHS K Jpyromy,
BBITIONHSSL (DYHKIIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWMCTB, CTPOCHHUS U BO3MOXKHOCTEH
NPaKTUYECKOTO MPUMEHEHUS U MOTYUYCHHS U3yYaeMbIX BEIIECTB.

OcBoeHue MPOrpamMMbl [0 XUMHH CIOCOOCTBYeT (OPMHPOBAHHIO INPEACTABICHUS O
XUMUYECKOW COCTABIISIIOIIECA HAy4YHOW KApTHHBI MHpa B JIOTUKE €€ CHCTEMHON NPUPOAbI,



LHEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHuA B Hayke. M3yueHne Xumuun
NPOUCXOAUT C TPHUBJICUCHUEM 3HAHUW W3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «duznka. 7 Kiaccy.

[Tpu nzydyeHnn XuMuu NPOUCXOIUT HOPMUPOBAHUE 3HAHUM OCHOB XMMUYECKON HAayKH Kak
00J1acTh COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKON JIEATETbHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJBTYphl. 3ajada y4eOHOIro MmpeaMeTa COCTOUT B (GOpPMUPOBAHUU
CUCTEMBbl XUMUYECKHX 3HAHMM — BAXKHEWIINX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUHM, JTOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
NPUOOIICHNH K HAyYHBIM METO/aM MO3HAHUS MPU U3YUYEHUH BEIIECTB U XUMUYECKUX PEAKIUH,
B (GOpPMUpPOBAaHMM M PA3BUTUM I[IO3HABATEIBHBIX YMEHMA W HMX NPUMEHEHUH B Yy4eOHO-
MO3HABATEIBLHON M y4eOHO-MCCIIeIOBATENbCKOM eATEIbHOCTH, OCBOCHUU MPaBUII 0€30MaCHOTO
oOpallleHus C BEIIeCTBAMHU B MTOBCEAHEBHOM JKU3HU.

[Ipy W3y4yeHUM XUMUK Ha ypOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMs BaXKHOE 3HAYCHUE
npuoOpesid Takue ey, Kak:

— (hopmupoBaHUE MHTEINIEKTyaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSTEIIbHOMY TMPHUHSATUIO PEIICHUH, CHOCOOHOM aganTHpOBaThCA K
OBICTPO MEHSIIOUTUMCS YCIIOBUSIM JKU3HU;

— HAaNpaBJIEHHOCTh OOy4YEHHUSI Ha CHCTEMATUYECKOE TMpUOOIIeHne OOydaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEJIbHOM  JEATENIbHOCTH, HAyYHbIM  METOAaM  [O3HaHUS,
(bOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecredyeHre YCIOBHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUI0 OOYyYarOIIMMUCS OIbITa
pa3HOOOpa3HON JEesATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIM ), UMEIOIMX YHUBEPCAJIbHOE 3HAUECHHE JIJIs1 PA3JINYHbBIX BUJOB JAEATEIbHOCTH;

— (popmupoBanue oO1el (PyHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
quciie YMEHUN OOBSCHATH U OIEHUBAThH SIBICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3ysl 3HAHUSA U
OMBIT, TOJYYEHHBbIE MpPU H3YYEHUU XUMUU, NPUMEHITh HUX TPU PEIICHUU NpodiIeM B
MOBCETHEBHOM JKM3HU U TPYAOBOU NESITENBHOCTH;

— (popmupoBaHue y 00y4arOMIMXCS TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS 1IEHHOCTU
XUMUYECKUX 3HAHUM N7 BBIPAOOTKM SKOJOTMYECKH IEJIeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOU NESATENBHOCTU B LIEJIAX COXPAHEHUS CBOETO 3I0POBbSI M OKPYXKAIOWIEH MPUPOTHOU
Cpensbl;

— pa3BUTHE MOTHBAIlMM K OOY4Y€HHI0, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHU K
OCO3HaHHOMY BBIOOPY MPOQWIIS U HAMIPABICHHOCTH JalbHENUIIEro 00yUYeHUSI.

(OO011ee yuciao 4acoB, OTBEACHHBIX ISl M3YYEHHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, coctabisgeT 136 yacoB: B 8 kiacce — 68 dacoB (2 4aca B Helelw), B 9 kiacce —
68 JacoB (2 yaca B HEZIEJIO).|



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE OHSATHS

IIpenmer xumuu. Posib XMMUK B KM3HU 4Y€JIOBEKa. XUMHUS B CHUCTEME HayK. Tena u
BelmecTBa. dusznyeckue CBOMCTBA BEHIECTB. ArperarHoe COCTosHUE BemiecTB. IloHaTtne o
MeTOoJIax Mo3HaHus B XuMuH. Uuctele BemnecTBa U cMecH. CriocoObl pa3iesieHus: cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3IEeMEHThl. CHUMBOJIBI XMMHUUYECKUX 3JIEMEHTOB.
IIpocThie U CHOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTB. OrTHocuTelpbHass aroMHas Macca. OTHocuUTeIbHAs
MOJIEKYJISIpHAA Macca. MaccoBasi 0JIsl XMMHAYECKOTO JIEMEHTA B COCIMHEHUH.

KonuyectBo BemectBa. Moinb. MossipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACChl U
gucia CTPYKTYPHBIX €IUHHMI] BelecTBa. Pacu€Tel mo popmynaM XUMHUECKUX COSTUHEHUM.

OU3NYECKUE M XUMUUYECKHUE SIBJICHUA. XUMHUYECKasi peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIIeCTB. XUMHUYECKHe ypaBHeHHs. Kiaccupukanus XuUMHUYECKHUX
peakiuii (CoeMHEHUs, Pa3JIoKeHUs, 3aMeIICHUs, OOMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOM IOCY0H, ITpaBujiaMu paboThl B JabopaTtopuu U NMpuéMamu
oOparieHus ¢ 1abopaTopHBIM 00OpYIOBAaHHUEM, U3yYEHHE M ONMHUCaHHE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKHX BEIIECTB, HaOMOAeHUE (HU3NUYECKUX (TUIABJICHUE BOCKA, TasHUE
JbJIa, paCTUPAHKUE caxapa B CTyIKe, KUIICHUE U KOHJACHCAIIUS BOABI) 1 XUMHUUECKUX (TOpEHHE
CBEYM, IPOKAJIMBAHHE MEIHOW MPOBOJOKH, B3aWMOJCHCTBHE Meja C KHUCJIOTOM) SIBJICHUH,
HaAOJIFOJICHUE U ONMCaHue MTPU3HAKOB IMIPOTEKAHUS XMMHUECKUX PeakIuil (pa3iokeHne caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue ruapokcuaa meau (II)
IIpU HarpeBaHWH, B3aMMOJICHCTBHUE kelie3a ¢ pacTBopoM coiu meau (1), uzydenne cnocoboB
paszienieHusl CMeceid: ¢ TOMOINbI0 MarHuTa, (GUIBTPOBAHWE, BBIMAPUBAHUEC, JUCTHILIALIMS,
xpoMarorpadusi, TpPOBEICHHE OYUCTKH TOBAPEHHOM COJM, HAOMIOIEHUE U OIHMCAHHUE
pe3yabTAaTOB MPOBEACHUS ONbITA, WUIHOCTPUPYIONIETO 3aKOH COXPAHEHUS] MACChl, CO3/IaHUE
MojieNiel MOJIEKyJ (I1apOCTEPIKHEBBIX ).

Baxkueiue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razo. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue xucimopoga B Tpupoae, (puznueckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Okcuapl. Ilpumenenwe kucimopoga. CrocoObl TOMy4YeHHs] KHCIOpoAa B
Ja00paToOpuH U MPOMBIILIEHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aJIoTpOITHAas
MOIU(UKAINSA KHCIOPOIA.

TeruoBoli 3(dekT XUMHUECKOM pEeaKlUH, TEPMOXMMHYECKHE YypaBHEHHUS, B5K30- M
SHJIOTEPMUYECKUE peakiuu. TOIIMBO: Yrojb MU METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHHUE
napHUKOBOTO A (deKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — »neMeHT W mpocToe BemecTBO. HaxoxaeHue Bomopoa B MNPUPOE,
(dbu3nYecKue 1 XUMUYECKHNe CBOMCTBA, IPUMEHEHHE, CTIOCOObI osyueHus. Kuciaorsl u conn.

MonsipHblii 00bE€M ra30B. Pac4€Thl M0 XUMUUECKUM YPABHEHUSIM.

duznueckre CBOWCTBA BOAbl. Boma kak pactBopurtenb. PactBopsl. HacellieHHbIE U
HEHACBIIIEHHBIE pacTBOpHI. PacTBOpUMOCTh BEIIECTB B BojJe. MaccoBasi J0Jii BEIIECTBa B
pactBope. XUMHYECKHE CBOMCTBa BOAbl. OCHOBaHMS. Poib pacTBOPOB B MPUPOJIE U B KU3HU
yesjoBeka. KpyroBopoT Bozbl B Ipupojie. 3arpsi3HEHHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IMPUPOIHBIX BOJI.

Knaccudukarusa Heopranmdeckux coenuHenuii. Oxcunbl. Knaccudukamuss OKCHIOB:
coieoOpasytome (OCHOBHBIE, KHCIOTHBIE, aMQOTEpHBIE) H  HECoJIeOOpasyIolne.
Homenknarypa oxcujoB. ®Pusznueckue M XUMHUUYECKHE CBOWCTBA OKCHJOB. llomyuenue
OKCHJIOB.

OcHoBanms. Kiaccudukanuys oCHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuil. PU3NYECKUE U XUMHYECKHE CBOMCTBA OCHOBaHUM. [lomyuenue
OCHOBaHUMU.

Kucnorel. Knaccuduxanus kucinot. Homenknarypa kucior. @u3ndeckue U XUMUIECKUE
cBocTBa KUCIOT. Ps aktuBHOCcTH MeTtaiuioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenkiarypa coneil. duznueckue U xuMuueckue cBoiicTBa coineil. [lomydenue
COJIE.



I'eneTnyeckas CBsI3b MEXKAY KIacCaMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OMpe/eiieHNEe COACPKaHMsl KHCIOPO/ia B BO3AyXe, NOJIydeHHEe, COOMpaHue,
pacrio3HaBaHWE U M3YUYCHHE CBOMCTB KHUCJIOpO/Aa, HAOIIOJACHUE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHS BOZHUKHOBEHHMS U MPEKpaIleHUs ropeHus (1mokapa), 03HaKOMJICHHUE C
oOpa3liaMu OKCHJIOB M OIHMCAaHWE WX CBOMCTB, IMOJIyYECHHE, COOMpaHUE, pacliO3HaBaHUE U
U3ydeHHuEe CBOMCTB Bojiopojaa (ropeHue), B3aumojaercTBue Boaopona ¢ okcugom menu (II)
(BOBMOXKHO ~ HCIIOJIb30BaHWE  BHJICOMATepHasoB), HaOMIOIEHHE  O0Opa3IloB  BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH PAaCTBOPEHMS BEIIECTB C Pa3TUYHOM
pacTBOPUMOCTBIO, TMPUTOTOBJIECHUE PACTBOPOB C  ONPEACIEHHOM MacCcoBOM  Jloiei
PacTBOPEHHOIO BEIIECTBA, B3aWMOJCHCTBHE BOJbI C MeTaulaMu (HATpUEM W KaJIbIIUEM)
(BO3MOXXHO HCITIOJIb30BAaHUE BHUIEOMATEPHUAIIOB), HMCCIEIOBaHHE OOpa3IlOB HEOPraHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE M3MEHEHHUS! OKPACKU MHIUKATOPOB B pacTBOpax
KUCJIOT W Iesioded, u3ydeHue B3zaummojercTBusi okcuma meau (II) ¢ pactBopom cepHoi
KUCJIOTBI, KHUCJIOT C METajulaMH, PEaKUWil HEWTpalu3alvu, MOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHWM, BBITECHCHHUE OJHOI0O MeETajla JpPYyrMM HW3 pPacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «BaxkHelmme Kiacchl HEOPraHUYE€CKUX COCAMHECHUI.

IMepuonnyeckuii 3akoH u Ilepuoanyeckasi cucrema xumudeckux iemenros /. U.
MemnjeJieeBa. Crpoenue aTOMOB. XuMuueckas CBA3b. OKucJInTeJIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIUH

[lepBble MOMBITKH KIacCU(PUKAIMM XUMHUYECKUX d3JIeMEeHTOB. I[loHsTHE O Tpymnmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIC M IIIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOTeHbI, WHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIE 00pa3yoT aM(pOTEPHBIC OKCUJIBI U THIPOKCHU/IBI.

[lepuognueckuii 3akoH. Ilepuomumueckas cucrema xuMudyeckux odiaemeHtoB [l .
MenneneeBa. Koporkonepuoanas u JiauHHonepuoaHas (opmbr [leprogudeckoit CHUCTEMBI
xumuueckux anemeHtoB Jl. M. MenneneeBa. Ilepuoast u rpynnbl. DuU3MUECKUN CMBICIT
MOPSIIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIa U TPYMIILI DJIEMEHTA.

Crpoenue aromoB. CoctraB aromHbIx saep. WM3otonbl. OnexkrpoHsl. CTpoeHue
AJIEKTPOHHBIX 000704YeK aToMOB TMepBbIX 20 XUMHUYECKUX deMeHTOB I[lepuomnueckoit
cuctemsl J[. . MeHneneeBa. XapakTepuCTHKAa XUMHYECKOTO AJIEMEHTA MO €ro MOJ0KEHUIO B
[Tepuognueckou cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJNTNYECKHUX
Y HEMETAJJIMYECKUX CBOMCTB IO TPYyIIIaM U MEPHUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u [leproguueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB
IUI pa3BUTHS HayKu U npakTuku. [. 1. MenneneeB — y4€HbIN U TpaXIaHUH.

XuMu4aeckast CBSI3b. KoBanenTtHas (momnsipHast " HEToJIsIpHAas ) CBSI3b.
DNEKTPOOTPUIIATETLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAS CBSI3b.

Crenenp okucieHusi. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJICHUS U BOCCTaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHue o0paslioB BENIECTB METALUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA
[IMHKA C pACTBOPAMM KHCJIOT W IIEJIOYEH, TPOBEJACHHUE OMNBITOB, WITIOCTPUPYIOIINX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIMK (TOPEHHE, PEAKIIUU PA3JIOKEHHUS, COSTUHECHHUS).

Mescnpeomemnuwle ceasu

Peanuzanus MeXnpeaIMETHBIX CBSI3€U PU U3YUYCHUU XMMHUU B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATHM, TaK U TOHITHUH,
SIBJISIFOIUXCSI CHCTEMHBIMU JJIs1 OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHSA: Hay4yHBIM (DAKT, TUIMOTE3a, TEOpHUs, 3aKOH,
aHajgu3, CHUHTE3, KiaccuduKkaius, MEepPUOJUYHOCTb, HAONIONCHHUE, OKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusuKa: Mmarepusi, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, JICKTPUYECKHM 3apsij, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHME BEIIIECTBA, ra3, (U3MYECKHE BEIWYUHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3BE31b1, CoITHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE IOPOJbI, IOJE3HBIC
HCKOITa€MbI€, TOTIJIMBO, BOJHBIEC PECYPCHI.



9 KJIACC

BemecTBo M XMMH4YeCKasi peaKus

[lepuognueckuii 3akoH. Ilepuommueckas cucrema XxuMudyeckux odiaemeHtoB [l .
Mengeneea. CTpoeHHE aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHU CBOWMCTB XUMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX IMEPUONOB, Kajus, KaldblUi U UX COCAUHEHHUN B COOTBETCTBUU C
NOJIOXKEHUEM AJIeMEHTOB B [leproanyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBUCHMOCTh CBOWCTB BELIECTBA OT THUNA KPUCTAILNIMYECKOW PEMIETKH M BHUJIA XUMHYECKOU
CBA3U.

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMNXCS K PA3JIMYHBIM KJIACCaM HEOPTraHWYECKUX COCIMHEHUM, T€HETUYECKas
CBSA3b HEOPTAHUYECKUX BEIIECTB.

Krnaccudukanust XuMu4ecKuX peakifil o pa3InyHbIM MPU3HAKaM (110 YUCITY U COCTaBY
y4acTBYIOLIUX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 H3MEHEHUIO CTEleHeU
OKHUCJICHUS] XMMUYECKUX DJIEMEHTOB, MO O0OpaTMMOCTH, 10 Y4aCTUIO KaTajau3atopa). JK30- U
SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuyeckoit peakuuu. [loustue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOT€HHBIX W TETEPOreHHbIX peakuusx. [loHsTue o
karanuse. lloHsATHE O XHUMUYECKOM paBHOBeCHMU. DaAKTOPBI, BIHSIOIIME HA CKOPOCTh
XUMUYECKOW PEAKIUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMK, DJIECKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCTIONB30BAaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopus AIEKTPOIUTUYECKOW JUCCOLUMALMU. DIEKTPOJIUTHI U HEANEKTPOIUThL. KaTnoHsl,
aHMOHBI. MexaHu3M JUCCOLMALMKM BEIIECTB C Pa3IMYHBIMM BHJAAMU XUMHYECKOM CBS3H.
Crenenb qucconuanuu. CuibHbIC U c1a0ble AEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. YcioBUsl MMPOTEKAHUS peaKIuii HOHHOTO 0OMEHa, MOJIHbIE U
COKpalIEHHBIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KHUCIOT, OCHOBAaHUW U COJIEH B CBETE
Ipe/CTaBIeHUN 00 AIIEKTPONUTUYECKON aucconuanuu. KadecTBeHHBbIE peakIMi Ha HOHBI.
[TonsiTHE O TUOPOIU3E COTEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB —
METAJIJIOB M HeMeTaioB (rpadura W aiMasza), CIOKHBIX BEIIECTB (XJIOpHAa HATpHUS),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHMYECKOM PEAKUHUH OT BO3JAEHCTBUS Pa3IUUYHBIX
(bakTopoB, HCCIEAOBAHKUE SIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IIpoliecca AUCCOLUALIUN
KUCTIOT, Imesioued u cojied (BO3MOXKHO HCIOJb30BaHME BUIEO MAaTEpUANIOB), MPOBEICHUE
OTBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS PeaklMii MIOHHOTro oOMeHa (00pa3oBaHUe
ocajika, BbIJIEJIeHUE Tra3za, oOpa3oBaHHWE BOJbI), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEHUE, PeaKIUu Pa3I0KEeHHs, COSAMHEHUS),
pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOUIBI0 KAYECTBEHHBIX PEAKIMN Ha HOHBI,
pelIeHNE SKCIEPUMEHTAIIBHBIX 3a]1a4.

HemeTanssbl u UX coelMHEHUS

OO6mast xapakTepucThkKa TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okuciieHusa. CTpoeHre U (Qu3nyecKue CBOMCTBA MPOCTHIX BEHIECTB — TaJIOT€HOB.
XVMMHUYECKHE CBOMCTBAa Ha MpUMeEpe Xjopa (B3auMOJEHCTBHE C METallJlaMU, HEMEeTaJUlaMH,
menoyamu). XnopoBoaopos. CossiHas KHUCIOTa, XHUMHYECKHE CBOMCTBa, IMOIy4YEHHUE,
npuMeHeHue. JlelcTBUE XJopa M XJIOPOBOAOPOAAa HAa OpraHMW3M 4YesoBeKa. BakHeiimne
XJIOPUBI U X HAXOKJIECHUE B IPUPOJIE.

O6mas xapakrepucthka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (GU3nvYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPO/ia U Cepbl. AJIOTPONHBIE MOAU(PUKALIMKA KUCTOPOIa U cepbl. XUMHUECKUE CBOWCTBA
cepbl. CepoBOOPOJ, CTPOCHHE, (PU3MUECKUE U XMMUYECKHEe CBOMCTBA. OKCHIBI CEphl Kak
PEICTABUTENN KUCIOTHBIX OKCUIOB. CepHas KHCIIoTa, GU3HMUYECKUE U XUMHUECKUE CBOMCTBRA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M crnenuduueckue). XUMUYECKHE PEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO croco0a MoMy4YeHus cepHoil kucnothl. [Ipumenenue
cepHoii kuciaoTbl. Conu CepHOW KHUCIOTHI, KaueCTBEHHAash peakius Ha cyiabdar-uoH.
Haxoxnenue cepbl U €€ COEAUHEHUM B NPUPOAE. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH



Cpellbl COCIMHEHUSAMH Ccepbl (KUCIOTHBIE OXKIU, 3arpsi3HEHHWE BO3JyXa M BOJOEMOB),
CIOCOOBI €ro MPeA0TBPAIICHUS.

OO6mast xapaktepucTtuka syeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKUCIEHUsA. A30T, paclpoCTpaHEHHE B MpUpoae, (U3MYECKUE H
XxuMu4eckue cBoiictBa. KpyroBopor azora B mnpupome. AMMUAK, €ro (QU3HUECKUE W
XUMUYECKUE CBOWCTBA, MoiydyeHue W mnpumeHeHue. Conu aMMoOHMs, UX (PU3NYECKHE U
XUMHUYECKHUE CBOMCTBA, MpuUMeHeHue. KaduecTBeHHas peaklys HA MOHbI aMMOHHMS. A30THas
KHUCIIOTa, €€ MoiyyeHue, Pu3nyeckue U XMMHUYEeCKHUe CBOMCTBa (00IIMe Kak MpEeACcTaBUTEINs
KJlacca KUCHOT U crieuudduueckue). Vcnoiab30BaHue HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEPAIbHBIX yA0OpeHUil. XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTUHEHUSIMHU
azoTa (KUCJIOTHBIE JIOKIHM, 3arpsi3HEHHE BO3[yXa, MOYBBl M BojgoémoB). Docdop,
ajoTponiHeie  Monudukanuu Qocdopa, ¢uznueckue U XUMHUYeckue cBomMcTBa. Oxcun
dbochopa (V) u dochopHas kucimora, GU3MIECKHE M XUMHYECKHE CBOMICTBA, IMOJIyUYCHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrtepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIICHUA. YTIIEpO, aJUIOTPOIHbIE MOAU(PUKALIUU, PACIPOCTPAHEHHE
B mpupoze, ¢u3MuecKkue W XUMHUYECKHe CBoicTBa. AjcopbOuus. Kpyrosopor ymiepona B
npupone. OKkcuipl yrepoaa, ux (Gu3n4eckue U XMMUYECKHE CBOMCTBA, IEUCTBHUE HA JKUBbHIC
OpraHu3Mbl, MOJyYeHUE U MPUMEHEHUE. DKOJIOTUYECKHUE MPOOJIEMbl, CBSI3aHHBIE C OKCHUIOM
yriepoza (IV), runoresa rmobanbHOr0 MOTCIUICHHS KITMMaTa, TapHUKOBBI 3 (EKT. YrombHast
KACIOoTa U €€ conlu, UX (U3NUECKUE U XMMHUYECKHE CBOMCTBA, MOJy4YEHHE U MPUMEHEHUE.
KavecTBeHnHas peakuusi Ha kapOoHaT-uoHbl. Mcnonb3oBanue Kap60HaTOB B OBITY, MEUIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHauanbHBIC MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YITIepona
(MeTaH, 9TaH, ITWIEH, alETWUJICH, JTaHOJ, IIMIEPUH, YKCycHas kuciora). [lpuponnbie
UCTOYHUKU YIJIEBOJOPOAOB (yroyib, MPUPOIHBIN Ta3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3WH), MX poOJIb B OBITY M MNPOMBINIICHHOCTH. [IOHSITHE O OHOJIOTHYECKH BaXKHBIX
BEIIECTBAX: JKHUpax, OelikaX, yIIeBOJAaX — W MX POJM B KM3HM yeloBeka. MarepuaibHOE
€IMHCTBO OPraHWYECKUX U HEOPraHUYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA, MOJyYEHHE W NPUMEHEHHE.
Coenunenust kpemHusi B mnpupone. OOmmue npencrasieHuss o0 okcuue kpemuus (IV) u
KpeMHueBOM kuciore. CHIMKaThl, WX MCHOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxxneiilme cTpouTelbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, *Kele300eTOH.
[IpoGnembl 6€30MaCHOTO HCIMONB30BAHUSL CTPOUTEIBHBIX MaTepUaioB B MOBCEAHEBHOM
KU3HU.

Xumuueckuit IKCnepumenm:

U3ydeHne 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI, TPOBE/ICHUE
KaueCTBEHHBIX PEAKIINil Ha XJIOPUI-UOHBI U HAOIIOICHUE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpaxaroume puU3nyeckrue 1 XMMUYECKHe CBOMCTBA rajJOTeHOB U UX COCTUHEHUN (BO3MOKHO
UCIIOJIb30BaHNUE BHUAEOMATEPUATIOB), O3HAKOMJIEHHE ¢ 00pasliaMH XJOpUIOB (TalOT€HUIOB),
O3HAaKOMJIEHHE ¢ oOpa3laMu cepbl M €€ COEOUHEHUSMU (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEpHANIOB), HaOMIOAEHUE Tpolecca OOyIIMBaHUS caxapa TIojA  JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3yYEHUE XUMHUYECKHX CBOWMCTB pa30aBiIeHHOU
CEepPHOM KHUCIIOTHI, MPOBEACHUE KAueCTBEHHOM peakuuu Ha cyiab(ar-uoH W HaOIOACHHE
npu3HaKka e€ MpOoTeKaHus, 03HAKOMIIEHHE ¢ (U3MUECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPHANIOB), OOpa3laMu a30THBIX H
dbochopHbIX ynoOpeHuii, moisydyeHue, coOupaHue, paclio3HaBaHUE U HW3YYCHHE CBOWCTB
aMMUaKa, MpoBeICHNE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUA U (pocdar-uoH U u3yueHue
NPU3HAKOB HMX MPOTEKAHMs, B3aUMOJICUCTBHE KOHIEHTPUPOBAHHOM a30THOW KHCIOTHI C
MeIblo (BOBMOXKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB), U3YyUEHUE MOJIEIEH KPUCTATUTMYECKUX
pemi€Tok anMasa, rpaduta, ¢yiepeHa, O3HaKOMJIEHHE C TIPOLEeccoOM  aicopOIuu
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM IMPOTHUBOTa3a, MOIYy4YEHUE,
coOupaHue, paclio3HaBaHME€ W U3YyYEHHE CBOMCTB YIJIEKUCIIOIO Ta3a, MpPOBEACHHE
KaueCTBEHHBIX peakIMii Ha KapOOHAaT W CUJIMKAaT-UOHbBI U M3y4Y€HHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHWE C TPOAYKIMEH CHUIMKATHOM MPOMBIILICHHOCTH, pPEIICHHE
HKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeille HeMeTallJIbl U UX COCTUHEHUS.

MeTtaJsibl M MX COeIMHEHUS



OO6mas xapakTepUCTUKAa XUMUYECKHUX OJJIEMEHTOB — METa/UIOB Ha OCHOBAaHMHM UX
nonoxkeHus: B llepuomnueckot cucreme xumuuyeckux siemeHtoB . M. Menneneea u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamauyeckas CBs3b M METaJUuIM4yecKas
KpUCTAJUTMYECKas peleTKa. DIEKTPOXUMUUECKUN Pl HANPSHKEHUH MeTaiuioB. OU3NYECKUe
U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl monydeHus MmeramioB. Ilonsarue o
KOPPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3allIUTHI UX OT KOppo3uu. CruiaBel (CTajb, YyTYH,
JIOPAITFOMUHUN, OPOH3a) U UX MPUMEHEHHE B OBITY M MPOMBIIIUICHHOCTH.

[Ilenounble MeTaIUIBL: MOJIOkKEHUE B Ileproanyeckoil cucTeMe XMMUYECKUX AJIEMEHTOB
J. . MeHneneeBa, CTpPOCHME HX aroMOB, HaxOXAEHUE B mpupoje. Pu3nyueckue u
XUMUYECKHEe CBOMCTBa (Ha mpumepe Harpus W Kaius). OKCUIbl U THAPOKCHABI HATPHUS U
kayus. [[puMeHeHne MeI0YHbIX METAJVIOB U UX COCTUHEHUN.

[IlenouHO3eMENIBHBIE METAJUIBI MAarHUM W KaJIbUMK: TonokeHue B Ilepuomnueckoi
cucreMe xuMudeckux snemMeHToB [[. M. MeHneneeBa, CTpOCHUE UX aTOMOB, HaxXOXKJICHUE B
npupone. Puzndyeckrne 1 XMMUYECKUE CBOMCTBA MarHus U Kajblus. BaxkHele coeInHeHUs
KaJbIMs (OKCHU, TUIPOKCHU, o). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHs.

AmoMuHui: nonoxeHue B Ilepuoguueckoil cucteMe XuMuUuYeckux snemeHToB J[. .
MenpeneeBa, CTpPOCHME aroMa, HaXoXJIeHue B Tmpupone. DPHU3NUECKHME U XUMHUYECKUE
CBOMCTBa alfoMUHUS. AMDOTEpHBIE CBOMCTBA OKCHJIa U THIPOKCHUIA ATFOMUHHS.

Kenezo: mnonoxkenue B Ilepuoamdeckoid cucremMe XUMUYECKMX odnemeHtoB [, U.
MenpeneeBa, CTpPOCHME aroMa, HaXoXJeHue B Tmpupone. Du3nuecKue M XUMHUUYECKUE
cBorcTBa >xene3a. Okcunpl, rugpokcuasl U coiu sxkenesa (II) m xenesza (III), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHWE ¢ O00pa3llaMd METaJJIOB W CIIaBOB, MX (PU3MUYECKUMH CBONCTBAMH,
U3y4YCHUE PE3YJbTAaTOB KOPPO3UH METAIIOB (BO3MOKHO MCIOJB30BAaHUE BUJICOMATEPHAIIOR),
OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KajJdblldd W HATpus ¢ BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOIBI, Ipolecca
TOpeHHUs JKejie3a B KHUCIOpojae (BO3MOXKHO MCIOJb30BaHHUE BHJICOMATEPHUAIOB), MPU3HAKOB
MPOTEKAHUS KAaY€CTBEHHBIX PEAKIIMI HA MOHBI: MAarHusl, KajJblUs, aJIOMUHUS, [IUHKA, JKeJie3a
(I1) u xene3a (III), meau (II), HaGaroneHUE U OMKMCAHKE MPOLIECCOB OKpAIIUBAHUS TJIAMEHU
MOHAMHU HaTpHsl, Kadusg MW Kaidblugd (BO3MOXHO HCIOJB30BaHUE BHIEOMATEPHUAIIOB),
uccienoBaHue aMm(pOTEPHBIX CBOMCTB THAPOKCHAA aJTIOMUHUS U THIPOKCUA IIMHKA, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33J1a4 MO TeMe «BaxHeume MeTamibl U UX COSAMHECHUS».

XuMHS U OKpPYKAKOLIAS cpeaa

BemecTBa 1 Marepuaiibl B MOBCEIHEBHOM KM3HM YeloBeKa. be3onacHoe uCoab30BaHNE
BEIIECTB W XUMUUYECKUX peakiuil B ObiTy. [lepBas momoIps Impu XUMHUYECKUX OXKOTax M
OTpaBJICHUSX.

XUMHYECKOE  3arps3HEHHE  OKpYXKawIled  cpeapl  (MpenenbHas — JOMyCcTHMast
KOHIIeHTpalus Bemiects, nanee — [1J1K). Ponb xumuu B pereHnn 3K0JIOrH4eCcKuX MpooJieM.

Xumuueckuit IKCnepumenm:

u3ydeHue 00pa3IoB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIJIOB, TOJIUMEPHBIC MaTepUAIbI).

Mescnpeomemnule ceasu

Peanuzanus MexXnpeaIMEeTHBIX CBI3€U MPU U3YUYCHUU XMMHUU B 9 KJ1acce OCYIIECTBIISIETCS
yepe3 MCIOJIb30BAaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IIOHATHH, TaK UM TIOHATHH,
SIBJISIFOIUXCSI CHCTEMHBIMU JJIS1 OT/ICJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO6mue ecTecTBEeHHO-HAy4YHbIC TOHSTHSA: HAy4dHBIM (DaKT, TUIOTE3a, 3aKOH, TEOopHs,
aHajgu3, CHUHTE3, KiaccuduKkaius, TEepPUOJUYHOCTb,  HAOMIONCHHUE, OKCIEPUMEHT,
MOJICIMPOBAHUE, HW3MEPEHHUE, MOJeib, SBJICHUE, MAPHUKOBBIM A(QEKT, TeXHOJIOTHS,
MaTepUaIbl.

®dusuKa: Marepusi, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIIbI,
PaJUOAaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYECKUN 3apsifl, TPOBOJAHUKH, TMOJYNPOBOJHUKH,
TUDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KpHUCTAJUIMYECKass pelérka, CIUIaBbl, (DU3WUYECKHE BEJIUYHHBI,
€IUHULIBI U3MEPEHHU S, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: gorocunres, npixanwe, omocdepa, SKOCUCTEMA, MUHEPAJIbHBIC YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEILIECTBRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE IOPOJbI, IIOJE3HBIC
HCKOITa€MbI€, TOTIJIMBO, BOJHBIEC PECYPCHI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMU S

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yabTaTbl OCBOEHHSA MPOrpaMMbl OCHOBHOIO OOILEro 0o0pa3oBaHUs
JOCTUTAlOTCSl B XOA€ OOy4YeHHs] XMMHM B €IMHCTBE Y4Ye€OHOM M BOCHHMTATEIbHOMN
NEATeIbHOCTH B COOTBETCTBUHU C TPAIUIMOHHBIMU POCCUUCKUMHU COIMOKYJIBTYPHBIMU M
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHITBIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
NOBEICHHUS] U CIIOCOOCTBYIOT MpolieccaM CaMONO3HAHUS, CaMOpPa3BUTUS U COLUAIU3ALMH
o0y4Jarouuxcs.

JIMYHOCTHBIE PE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMI U paCIIMPEHUE OMbITa ACITEILHOCTU Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuOTHYECKOr0 BOCIIMTAHUA:

[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICJIUIO0, MMOHUMAHUSl 3HAYEHUS XUMUUYECKOW HAyKH B >KHU3HU COBPEMEHHOTO
oO11ecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(MOPMALIMEH O MEPEIOBBIX TOCTUKEHUAX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHbBIX 3HAHUSAX 00
yCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

NPEACTaBICHUS O COIMAJIBHBIX HOpPMAaxX M MpaBWIaX MEXJIMYHOCTHBIX OTHOIIECHUN B
KOJUIEKTUBE, KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE€3HOW, Y4YeOHO-
UCCIIEIOBATENILCKOM, TBOPYECKOM M JAPYIMX BHJax JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM NEATEIbHOCTH INPU BBHINOIHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBITIOJIHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX ITPOCKTOB,
CTpEMJIEHHUS K B3aMMOIOHUMAHUI0O W B3aUMOIIOMOIIM B TIpoIllecce JTOM y4eOHOM
NEeSTEeNbHOCTH, TOTOBHOCTU OLIEHHMBATh CBOE MOBEJIEHHWE M MOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMUSI TTOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE M XHMMHYECKOM  peakiuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTABIISIOLIME OCHOBY JUIS
NOHUMAHMSI CYHUIHOCTA HAyyHOM KapTUHBI MHUpa, TMPEJACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOJbI, B3aMMOCBS3AX 4YEJIOBEKA C MPUPOJHOM Cpenoid, o
POJIM XMMHH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEMH;

MO3HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbBIC Ha TMOJYyYEHUE HOBBIX 3HAHUN MO XUMUHU,
HEOoOXOMMBIE ISl OOBACHEHMsI HAOMIOJAeMBbIX MPOLECCOB M SIBIEHUM, MO3HABATEIHHOM,
UH()OPMAIIMOHHOW M YHUTATEILCKON KYJIBTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHOM
paboThl ¢ YueOHBIMHU TEKCTaMM, CHPABOYHOM JUTEpaTypoi, JOCTYNMHBIMH TEXHUYECKUMU
cpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJOTHIA;

UHTEpEC K OOYYEHHIO U MO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K
caM000pa30BaHUIO0, MPOECKTHOM M HCCIEAOBATENbCKOW JEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTU U YPOBHS 00yUYEHUS B TalIbHEHIIEM;

4) dpopMuUpOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 »KU3HH, OCO3HAHUE TOCIEACTBUNA W HENPUATHE BPEIHBIX
NpUBbIYEK (YNOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTU COOJIOICHUSI
npaBuil 0€30MaCHOCTH MpU OOpallleHHH ¢ XMMHYECKMMHU BEIIECTBAMU B OBITY U peasibHOM
KU3HMU;

5) Tpy10BOro BOCIIUTAHUSA:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO Npodeccuil U Tpyaa pa3iIudyHOro poja, yBaKeHUe
K TPyAy W pe3ylbTaTaM TpPYIOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHUS
NPEAMETHBIX 3HAHMI 10 XWUMHUM, OCO3HAHHBIA BBHIOOP HWHIWBUAYAILHOW TPACKTOPUU
OpOAOIKEHHsI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTU K XUMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnemHoil npodecCHoOHaIbHON AesTENbHOCTH
U Pa3BUTUS HEOOXOIWMBIX YMEHUM, TOTOBHOCTH aJlaliTUPOBAThCSI B MPOQPECCHOHATBHOU

cpene;



6) 3K0JI0rM4€eCKOro BOCIIMTAHUS :

AKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE IIEHHOCTH 3I0POBOTO U O€30MacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY M TCHUXUUYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTHU COOJIOJIEHUSI MPaBUi O€30MaCHOTO MOBEICHUS TTPU padoTe ¢
BEILIECTBAMU, a TAK)KE B CUTyallUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJydyaeMble MPU U3YYECHUU XUMHHM, JUJIS PEIICHUs
3a7a4, CBS3aHHBIX C OKPYXKAlOIEeW MPUPONHOM CpenoM, sl MOBBILIEHUS YPOBHA
AKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUS TJI00AJIbHOTO XapaKTepa SKOJIOTHYECKUX MpolsieM u
NyTEed WX PELICHUs IMOCPEACTBOM METOJOB XHMHUH, SKOJIOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MMO3HABATEIILHOM, KOMMYHUKATUBHOW U COLIMAJILHON MPAKTHKE.

METAINIPEAMETHBIE PE3VYJIBTATBI

B cocraBe meTrampenMeTHBIX PE3yJabTaTOB BBIJACISIOT 3HAYUMBbIC i1 (OPMUPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIE TTOHATHUS (3aKOH, TEOpUSI, MPUHITUII, TUTIOTE3a, (PaKT, cucTeMa,
MPOIIECC, DKCIEPUMEHT U JIPyroe.), KOTOpPbhle HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpEaMeTaxX M TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 3TUX MNpPeaIMeTOB (HOPMUPOBATH
IOpeJICTaBIIEHUE O LIETOCTHOM HAyYHOW KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE NEHCTBUS
(mo3HaBareNbHbIC,  KOMMYHUKATUBHBIC,  PETYJIATUBHBIE),  KOTOpbIe  OOECIEUMBAIOT
dbopMUpOBaHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUJIJAHUPOBAHUIO M  OCYIIECTBICHUIO
y4eOHOU N1eITeIHbHOCTH.

Ilo3HaBarTe/ibHbIC YHHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS

ba3oBble Jloruyeckue 1ecTBUSA:

YMEHHUSI HCMOJIb30BATh MNPUEMBI JIOTMYECKOTO MBIINUIEHUS NpPU OCBOCHUW 3HAHWIA:
pacKpbIBaThb CMBIC] XHWMHYECKMX TIOHSATHUN (BBIACISITH HMX XapaKTepHbIC MPU3HAKU,
yCTaHaBIIUBaTh B3aUMOCBS3b C JPYTUMU TIOHSITUSIMHU), HCIOIB30BAaTh TOHATHUS IS
OOBSCHEHUSI OTACNbHBIX (AKTOB M SIBJICHUM, BBIOMPATh OCHOBAaHUS W KPUTEPUM JIS
KJIacCU(UKAIIUU XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIMi, yCTaHABIMBATh MPUUHMHHO-
CJICICTBEHHBIE CBSI3U MEXKAY OOBEKTaMH HW3Yy4YEHHUS, CTPOUTH JIOTUYECKHE PaCCYKJICHUS
(MHAYKTUBHBIC, JeAYKTUBHbIC, TI0 aHAJIOTUH ), JIe]aTh BHIBOJIBI U 3aKIIOYCHUS;

yMEHHE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHUS (MIPEIMETHBIC U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIU, UCMIOJIb3yEeMble B XUMHUHU, MPEOOPa30BHIBATH MIHUPOKO
IpPUMEHSIEMbIE B XUMUM MOJCIIbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK (CUMBOI
DIIEMCHTA), XUMHYECKas (OpMyna M ypaBHEHHEC XHUMUYCCKOH PEaKUMH — IPU PEIICHUH
y4eOHO-TI03HaBaTEIbHbBIX 3a7a4, C YYETOM 3TUX MOJEJbHBIX MPEICTABICHUN BBHISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHbIC TPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUUYECKUX BEIIECTB U
XUMUYECKUX PEAKIUi, BBISIBISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICJICTBEHHBIE CBS3U
Y TIPOTUBOPEYUS B U3YyUAEMBbIX MPOLIECCAX U SIBIICHUSIX.

ba3soBbie uccienoBare/ibCKue 1eicTBUA:

YMEHHME HCMOJIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)k€ B KaueCTBE OCHOBBI sl (DOPMHPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpETeHHE ONbITa MO TUIAHUPOBAHUIO, OPTaHU3AIUU U MPOBEICHUIO YUYEHUUECKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIO/IaTh 3a XOJIOM ITPOIIECCa, CAaMOCTOATEIbHO MPOTHO3UPOBATH
€ro pe3ynbrar, (popmMyaupoBaTh OO0OOIIEHUS M BBIBOABI IO peE3yJbTaTaM MPOBEAEHHOTO
OTIbITA, UCCJICIOBAHMS], COCTABIISATH OTYET O MPOJICIAaHHON padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOMpaTh, AHAIM3UPOBAThH M HMHTEPNPETUPOBATH HMH(POPMALMIO PA3TUYHBIX
BUJIOB U (POPM Mpe/ICTABICHUS, MMOTYyUYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TOMYJIsSpHAs
auTeparypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHbIe IMOocoOus, pecypcel MuTepHeTa),
KPUTUYECKU OIEHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IUYHbIE METOJIbI U 3aIIPOCHI IIPHU MOUCKE U 0TOOpE MH(DOpMaLIUU
U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JJIsI BHIMOTHEHUS YYEOHBIX U MO3HABATEIbHBIX
3a7la4  OMpPEACJIIEHHOTO THUMA, MPUOOpPETEHHWE OmbITa B  O0JIACTH  UCIIOJIH30BaHUS
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUM, OBJaJCHUE KYyJbTYpOH aKTUBHOTO
WCIIOJIb30BaHMS PA3JIMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOATENIBHO BHIOMPATh ONTUMAIIbHYIO



dopMy npencraBiaeHuss UHGOPMALIMK U WIUTIOCTPUPOBATh peLIaeMble 3aJadd HECIOKHBIMU
CXE€MaMH, JuarpaMMaMu, JpyrumMu GopMaMu rpauky U UX KOMOMHAIUSAMU;
yYMEHHUE HUCIOJb30BaTh W AaHAJU3MPOBATh B Ipoliecce y4eOHOM M HMCCleq0BaTelbCKON
NEeSATENbHOCTH HMH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO35HCTBA U
TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLEH TPUPOITHON CPEJIbI.
KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
yMEHHUS 3a/laBaTh BOINPOCHI (B XOA€ JAuajgora u (Wiu) JIUCKYCCHHU) IO CYLIECTBY
o0cyx/1aeMOi TeMbl, (OPMYIUPOBATH CBOU MPEAJIOKEHHUS] OTHOCUTEIBHO BBIMOTHEHUS
MPEUTOKEHHOM 334K,
YMEHHUSl MPEACTABISATh IOJyYEHHbIC PpE3yJIbTaThl MO3HABATEIbHOW NIEATEIbHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaX; JieJaTb IMPE3EHTAIMI0 PE3yIbTaTOB BBIMNOIHEHUS
XUMUYECKOTO JKCIEepUMeHTa (JIabopaTopHOTO OMbITa, JiabopaTOpHOM paboOTHl MO
UCCJIEIOBAaHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);
yMEHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U
UCCJIEIOBATENIbCKOM JESTENIbHOCTU MPHU PEIICHUH BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE y4€Ta
OOIIUX MHTEPECOB U COIIACOBaHUA MO3UIUHN (00CYXIeHHUS, OOMEH MHEHUSIMU, «MO3TOBBIC
HMITYPMbI», KOOPJAWHALMS COBMECTHBIX JEHCTBUM, OMNpEIEICHUE KPUTEPUEB IO OIEHKE
Ka4eCTBA BBHIMIOJHEHHOU pabOThI U JpyTHUe).
PeryasiTuBHbIEe YyHUBepcalbHbIe YUYeOHbIe 1eliCTBUSA:
YMEHUE  CaMOCTOSITEIbHO  ONpeNeNsiTh  LeJd  JIeATeIbHOCTH,  ILJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBaTb W HPU  HEOOXOAUMOCTH  KOPPEKTHUPOBAaTh  CBOIO
NesTeNbHOCTh, BbIOMpaTh HaubOonee 3PQGEeKTUBHbIE CHOCOOBI pEIlICHHS Y4YEeOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh WM KOPPEKTUPOBAThH MPEAJIOKEHHBIN
AJITOPUTM JCUCTBUUI TNpHU BBIMOJIHEHUM 3alaHUA C YYETOM MOITYYEHUS HOBBIX 3HAHU 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKUHUAX, OLEHHUBATh COOTBETCTBUE MOIYUYEHHOI'O
pe3yabpTara 3asBICHHOM UEIM, YMEHUE HCIOIb30BaTh M aAHAJU3UPOBAThb KOHTEKCTHI,
npeyaraéMble B yCIOBUM 3aJaHUM.
HPEAMETHBIE PE3YJ/IBTATbI
B cocraBe mnpeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO O0S3aTENbHOTO CONEp KaHMUS,
YCTAHOBJIEHHOTO JIaHHOW deaepaibHO paboyell MporpaMMmoi, BBIACISIIOT: OCBOEHHBIE
oOy4arolUMHCST HAy4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI ACHCTBUHM, crerupuyeckue s
npeIMeTHON o0nacTh «XUMHUs», BUIBl EATEIbHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPNPETALNUU, NPEeoOpPa30OBAHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyaLUsX.
K koHny oOyuyeHus B 8 kjacce nmpeiMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxarb COPMUPOBAHHOCTh Y 00YyHAIOIINXCS YMEHUIM:
® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHM
AIIEMEHT, MPOCTOE€ BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OQHOpPOIHAS H
HEOJTHOPO/IHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas W MOJEKyJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas 0N XUMHUYECKOTO
AJIEMEHTA B COEAMHEHHH, MOJSIPHBIA OOBEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHCIEHHS,  XHUMHYECKass  peakius,
KJaccu(ukanuss peakuuid: peaklud COEAUHEHUS, PEaKIUU Pa3JIOKECHHsS, PEaKIHH
3aMEIleHHs], peakluu OOMeHa, H5K30- U DHJIOTEPMHUYECKHE PpEaKIUH, TEIIOBOU
3¢(deKT peakuuu, SAPO aTroMa, SIEKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTalb,
paauyc aTtoMa, XMMHYECKas CBs3b, MOJSPHAS M HEMOJSIpHAsl KOBAJEHTHasl CBS3b,
MOHHAs CBA3b, HOH, KATUOH, aHUOH, paCTBOP, MaccoBasi 011 BeulecTBa (IIPOLIEHTHAS
KOHIIEHTPALIMsI) B paCTBOPE;

® JUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITHH U MPUMEHATH 3TH
MOHATHUS NIPU ONMCAHUM BEILIECTB U X MPEBPAILCHHUIA;

® [UCIOJNIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBieHUs (OpMysl BEUIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLIUN;

® ONpeleisaTh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTEICHb
OKHCJIEHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHHAAJIEKHOCTh BEIIECTB K
ONpEACNEHHOMY KJIacCy COEQUHEHUM mno ¢GopMmyliaM, BHUJ XUMHUYECKOH CBs3U
(KoBaJIeHTHasl ¥ MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;



e packpeiBark cMmbIca [lepuoanueckoro 3akona /. 1. MenzaeneeBa: 1eEMOHCTPUPOBATH
MOHUMAaHUE MEPUOAMYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX AJIEMEHTOB OT UX
nosiokeHus B lleproanueckoll cucrteMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOrapo;

® ONUCHIBaTb W XapakTepu3zoBaTh TabauuHyr (opmy Ilepuoguyeckoil cucTEMbI
XUMHUYECKHUX DJIEMEHTOB: Pa3iMyaTh MOHATHS «IIaBHasg noxarpymnmna (A-rpymma)» u
«mobounass noarpynna (b-rpynma)», manble u OoJblIME€ MTEPUOILI, COOTHOCHUTH
0003Ha4YeHMs1, KOTOpble UMetoTcs B Tabnuie «llepuonnueckas cucreMa XUMUYECKUX
aneMeHToB J[. 1. Menaeneesa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB W 3aps] sjapa, oOIIee YHUCIO BIIEKTPOHOB H
pacnpeielIeHUe X 0 3JIEKTPOHHBIM CIIOSM);

e KiIacCUPUIMPOBATh  XUMHYECKUE  DJIEMEHThI, HEOPraHWYeCKHe  BEIlECTBa,
XUMHUYECKHUE PEaKIMH (IO YHUCTY U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO
TEMI0BOMY 3P QeKTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEILIECTB PA3IUUYHBIX
KJIACCOB, TMOJTBEPKAasi ONHCAHWE NPUMEPaMH  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINIA;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOI'O COCTAaBa,
BO3MO)KHOCTH MPOTEKAHUS XMMUYECKUX MPEBPALLEHUN B PA3TUYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTA MO (POpMyJie COETUHEHHUSI, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON pEeaKLnu;

® [IPUMEHSATHh OCHOBHBIE ONEPALIMH MBICIUTEIBHON ACSITEIBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHME, 0000IeHHe, CHCTEeMaTU3aluioo,  KiIacCU(UKAIMIO,  BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — /I M3YUYEHHS] CBOMCTB BEIIECTB U XUMHYECKUX
peakiMii, eCTeCTBEHHO-HAyYHbIE METOJbl IO3HAHWS — HAONIOJEHUE, U3MEpEHUE,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

e (CJenoBaTh IMpaBUJiaM TIOJIb30BAaHUS XWMUYECKOM TMOCyAOH M J1abOpaTOPHBIM
0o0OpyI0OBaHUEM, a TAK)KE MPAaBWJIAM OOpaIlEHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU TIO BBINOJIHEHUIO Ja0OpaTOpHbIX XHWMHUYECKUX ONBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeMIECTB (BOIOpPOJAa M KHCIOPOJA),
IIPUTOTOBIIEHUIO PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAUTh XHMHYECKHUE OSKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO MHIUKATOPOB (JIaKMYC,
(denondranen, METUIOPaHXK U IPYTHUE).

K koH1y oOyuyeHus B 9 kjacce mpeIMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI

oTpaxarb COPMUPOBAHHOCTh Y 00YyHAIOIINXCS YMEHUIM:

® pacKphIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHATHUNA: XUMHUYECKUHN SIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaruOH, AaHUOH, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO,
BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHHS], XUMHUYECKasl peaKklus,
XUMUYECKasl CBSI3b, TEIJIOBOM A((PeKT peakiuu, MoJib, MOJSPHBIA 00bEM, PacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs JUCCOLUALUA, PEAKIHH
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKO€ paBHOBEcHE, OOpaTUMble H
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTEND,
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIEHHE, aJUIOTPOIUsA, aM(OTEpPHOCTD,
XUMHUYECKas CBA3b (KOBaJEHTHas, HOHHAs, METAJUIMYECKas), KpHCTaIMYecKas
pemérka, Koppo3usi METAJIOB, CIJIABbI, CKOPOCTh XUMHUYECKON pEaKIuu, MPeleabHO
nonycrumasi konueHrpanus I1/IK BemecTsa;

® JUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITHH U MPUMEHATH 3TH
MOHATHUS NIPU ONMCAHUM BEILIECTB U X MPEBPAILCHHUIA;

® [UCIOJNIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBieHUs (OpMysl BEUIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLIUN;

® ONpelessaTh BAJICHTHOCTb W CTENEHb OKHUCICHHS XUMHUYECKHX DJJIEMEHTOB B
COEJIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCy COEOMHEHUH 1o (opMysiaM, BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIMYeCKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA] HOHAa MO XUMHUYECKOM



(dopMynie, XxapakTep cCpelibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, THUII
KPUCTAJJINYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIci [lepuoanueckoro 3akona 1. . MenneneeBa u JEMOHCTPUPOBATH
€ro NOHMMAaHME: OMKUCHIBATh U XapaKTEpHU30BaTh TabIMuHy0 popmy Ileprnognueckoit
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATUS «IaBHas noxarpynmna (A-
rpymnmna)» u «mnobouyHas mnoarpynmna (b-rpynma)», manble u OONbIINE TMEPUOJBI,
COOTHOCUTh O0O0O3HAYEHUs, KOTOpPblE MMEIOTCA B NEPUOAUYECKOW Talmuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB
W 3apsj sApa, o0Ilee YKCIIO AJIEKTPOHOB M PACIPEACIICHHE UX MO 3JEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHU B Ipeiesiax MasblX IEPUOAOB U IIABHBIX MOATPYIIl C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIMPOBaTh ~ XUMHUYECKHUE  DJIEMEHThl,  HEOpPraHMYECKHE  BEIlEeCTBa,
XUMHUYECKHUE PEaKIMK (IO YUCTY U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO
TEII0BOMY 3(PEeKTy, IO UBMEHEHUIO CTETNIEHEN OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATH) OO0IME M cHEU(UUECKHEe XUMHUYECKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH;

COCTaBJISTh YPAaBHEHHsS D3JIEKTPOJUTHUYECKOW TUCCOIMALMU KHUCJIOT, WLIEIoYe u
CoJIeH, TIOJIHbIE M COKpAIllEHHbIE YPABHEHUSI PEAKIMI MOHHOIO OOMeHa, YpaBHEHHUS
peakluii, MOATBEPKAAIOUIMX CYIIECTBOBAHUE TE€HETUYECKOM CBS3M  MEXIy
BEILIECTBAMHM PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CyUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peakluid;

MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHUSI, BOBMOXXHOCTH
MPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJIIIPHYIO M MOJSIPHYIO MAacChl BEILECTB,
MacCCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTA MO (POpMysie COETUHEHHUSI, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON pEeaklnu;
coOnroaTh MpaBWia MOJb30BAaHUS XUMHUYECKOM TMOCyIo H  JabOpaTOpHBIM
o0opyI0OBaHUEM, a TaKXe IMpaBuia OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSMU 1O BBINOJIHEHUIO J1a0OpaTOpHbIX XHMMHYECKUX ONBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOTO Ta3a);
MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIIME KAYECTBEHHBI COCTaB  pPAa3MYHbIX
BEILECTB: PAaclo3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OPOMUI-, MOAUA-, KapOOHAaT-,
¢docdar-, cunmkar-, cynb(ar-, THIPOKCHI-MOHBI, KAaTHOHbBl AMMOHHS W HOHBI
W3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHMUYECKUX
BEIECTB;

MPUMEHSATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 000O0IIEeHNEe, CUCTEMAaTH3al{I0, BBISBIECHUE NPUYUHHO-CIIEICTBEHHBIX
CBSI3EM — TSI U3YYEHHUSI CBOMCTB BELIECTB M XMMHUUYECKUX PEAKIUU, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHMS — HAONIONEHHE, U3MEpPEHUe, MOACIUPOBaHUE,
AKCIIEPUMEHT (peabHbII U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (HH(pPOBHIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrPpaMMbl KouTpoabHbIe IMpakTuyec
n/n Bcero o0pa3oBare/ibHbIE pecypcChl
padoThbI KHe padoThbl
Paznea 1. [lepBoHayajibHbIe XUMHUYECKHE TOHATHS
Xumust — BaXkHast 007IaCTh €CTECTBO3HAHUS U
1.1 . 5 2 bubnmoreka ITOK https://m.edsoo.ru/7f41837¢
MPAKTUYCCKOM IEITEIbHOCTH YEIOBEKa
1.2 BeniecTBa 1 XUMHUECKHE PEAKIIUH 15 1 bub6moreka [1OK https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pazjes 2. Baxkneiinue npeacraBuTe/ M HEOPraHMYeCKMX BenecTn
2.1 Boznyx. Kucnopon. Ilonsitre 06 okcumax 6 bub6moreka [1OK https://m.edsoo.ru/7f41837¢
2.2 Bogopon.IToHsiTHE 0 KUCIOTaX M COTSIX 8 1 bub6mmoreka [1OK https://m.edsoo.ru/7f41837¢
2.3 Bopa. PactBopsl. IToHsiTHE 00 OCHOBaHUSX 5 1 1 bub6mmoreka [1OK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTUHEHUIN 11 1 1 bub6mmoreka [1OK https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pasnen 3. [lepuoguyeckuii 3axon u Ilepuoguyeckasi cucrema xumnueckux djieMmeHToB /1. U. MenaeneeBa. Ctpoenue aToMoB. XMMHY€ECKasS CBA3b.
OKHUCINTEbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

[Tepuonuueckuii 3akoH u [lepuoanueckas

3.1 cucTeMa XMMHUYECKUX annemMeHToB /. H. 7 bubnuotexa LHOK https://m.edsoo.ru/7f41837¢
MenpneneeBa. CTpoeHHe aToMa
X .0 -
3.2 FIMHHACCRAA CBISH. LIRHCIHTEIRHO 8 1 bubnmoreka [IOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIbHBIEC PEAKIIUU
Hroro no pazneny 15 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubnuoteka LIOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 5
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https://m.edsoo.ru/7f41837c
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9 KVIACC

KosnuyecTBo 4acoB

Ne DJIeKTpOHHbIe (HH(POBHIE)
HanmMeHoBaHue pa3aesioB 4 TeM NPOrpaMMbl Koutpoabubie | IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE PecypcChl
padoThI KHe padoTbl
Pasnea 1. BemecTtBo M XMMHYECKHE peaKIUH
[ToBTOpEeHue u yriybjaeHne 3HaHUM OCHOBHBIX
1.1 P oy 5 1 bubnmnoreka I{OK https://m.edsoo.ru/7f41a636
pasnenoB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX
1.2 . p 4 but6moreka LIOK https://m.edsoo.ru/7f41a636
peaxuin
DNEKTPONUTHYECKAs JUCCOMAIHS. XUMUIECCKHE
1.3 P A Hat 8 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
pEaKIMU B PACTBOPaAxX
Hroro no pasneny 17
Pa3znes 2. HemeTasuibl M UX COeAMHEHUS
OO0m1as xapakTepUCTUKAa XUMUYECKHUX AIIEMEHTOB
2.1 t P p 4 1 bubnmnoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["ajgorenst
OO0m1as xapaKTepuCTUKAa XUMHUYECKHUX AIIEMEHTOB
2.2 H P P . 6 but6moreka LIOK https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€ coeTMHEHUs
OO0m1as XxapaKTepUCTUKAa XUMUYECKHUX AIIEMEHTOB
2.3 = P P 7 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, dochop 1 Ux CoeTMHESHUS
OO0m1as XxapaKTepuCTHKa XUMHUYECKHUX AIIEMEHTOB
2.4 IVA-rpynnel. Yruepoa u KpeMHUR U UX 8 1 2 bubnmoreka ITOK https://m.edsoo.ru/7f41a636
COCTMHCHMS
Hroro no pazneny 25
Pa3znes 3. MeTaJsiibl M HX COCIUHEHUSA
3.1 OO01mre cBOMCTBAa METAJNIOB 4 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
3.2 Baxxneimme MeTaaibl M UX COCTMHEHUS 16 1 2 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pazies 4. XuMusi 1 okpy:kaouias cpeaa
4.1 BemecTBa 1 Matepuaibl B )KU3HHU YEJTOBEKA 3 bub6moreka [1OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pe3epBHOE BpeMst

bubmmoteka [{OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
JJIeKTPOHHBIE
Ne upposbIe
Tema ypoka Bcero unpp
n/n [Mara o0pa3oBare/ibHbIE
4acoB
pecypcebl
IIpenmeT xumun. Poiik XMMUH B J)KU3HU 4YelIoBeKa. Tena u Bubmrorexa LIOK
1 P ' ' 1 https://m.edsoo.r/ff0d
BEIIIECTBA 210¢
bu6moreka [IOK
2 ITonsiTie 0 METOZAX TTO3HAHUSI B XUMHUU 1 https://m.edsoo.ru/ff0d
227¢
[IpakTuueckast pabora Ne 1 «IlpaBuna paGotsl B bubmuotexa LIOK
3 nabopatopun ¥ NpuémMsl 0OpaleHus ¢ 1a00paTOpHbIM 1 https://m.edsoo.ru/ff0d
000pYIOBaHUEM)) 23dc
YucTele BemecTBa U cMecu. CriocoObl pa3eiCHHs bubmorexa LOK
4 . ’ p 1 https://m.edsoo.ru/ff0d
cMecei
26c¢a
. bubmuorexa [JOK
[TpakTrueckas padota Ne 2 «Pa3nenenne cmeceii (Ha
5 p p . a ( 1 https://m.edsoo.ru/ff0d
IpUMepe OYMCTKH MOBAPEHHOM COMM)» 2%¢8
bubmoreka [IOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d
2a6c
bubaunoreka I[IOK
XHUMHYECKHE AIEMEHTBI. 3HaKU (CUMBOJIBI) XUMHUECKUX
7 1 https://m.edsoo.ru/ff0d
2JIEMEHTOB
2be8
bu6muoreka [JOK
8 [IpocTeie U c0KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bubaumoreka [IOK
9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 https://m.edsoo.ru/ff0d
2d50
bu6muoreka [IOK
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECCTB. XUMHUUECKAs
10 1 https://m.edsoo.ru/ff0d
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIIEMEHTOB Deae
OtHocuTenbHas aromMHas macca. OTHOCUTEIbHAS bubmorexa LHOK
11 ' 1 https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAs Macca 13
bub6moreka [IOK
12 MaccoBast 10JIsT XUMHYECKOI0 DJIEMEHTA B COSIMHEHUHN 1 https://m.edsoo.ru/ff0d
350¢
bubaunoreka [IOK
13 KonunuectBo Bemecta. Monb. MonsipHas macca 1 https://m.edsoo.ru/ff0d
5230
du3nuecKrue U XUMUYECKUE SIBICHUS. XUMHUYECKas bubmiorexa LIOK
14 ’ 1 https://m.edsoo.ru/ff0d

peaxius

37fa



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

15 [Ipu3Haku U yciioBus NPOTEKaHUS XUMUYECKUX PEaKLIUN https://m.edsoo.ru/ff0d
3al6
bu6moreka [IOK
3aKoH COXpaHEHUsI MACChI BEIIECTB. XUMUUYECKUE
16 https://m.edsoo.ru/ff0d
ypaBHEHUS 1b%8
bubmuoreka [IOK
Brruncnenust komudecTBa, MacChl BEIIECTBA 11O
17 . https://m.edsoo.ru/ffod
YPaBHEHHUSM XUMHUECKUX peaKuil 5708
N Bbubmuoreka [IOK
Krnaccudukarus XuMHIECKUX peakiuii (COSTUHEHS,
18 https://m.edsoo.ru/ff0d
pa3IoXKEeHUsI, 3aMEeILEeHUs, 0OMEHa)
3134
bu6muoreka [IOK
19 O06o01IeHre U cHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/ff0d
40c4
KonTponbhas pabora Nel no reme «Bemecta u bubmorexa HOK
20 https://m.edsoo.ru/ff0d
XUMHYECKHUE PEAKIIUN) 4200
Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopog — bubmmorexa [TOK
21 yx ’ yxa. P https://m.edsoo.ru/ff0d
3JIEMEHT U MPOCTOE BelecTBO. O30H
448¢
. bub6moreka [IOK
dusznuecKkrue u XUMHUYECKUE CBOWCTBA KUCIOPOIa
22 https://m.edsoo.ru/ff0d
(peakiuu okucaeHus, roperue). [Tonsatre 06 okcrumax 4614
bubmuoreka [JOK
CrniocoObI nony4eHus KMcIopo/a B J1abopaTopuu u
23 https://m.edsoo.ru/ff0d
MPOMBINUIEHHOCTH. [IpuMeHenne kuciopoaa 4972
TerutoBo#t 3pPexT XuMUIecKkoi peakiuu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMUYECKOM YpPaBHEHHH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIMSAX 4790
TormuBo (HedTh, yronb u MeTaH). 3arpsS3HeHue BO3ayXa bubmorera [IOK
25 Y 8P X, https://m.edsoo.ru/ff0d
CHOCOOBI €ro MpeI0TBPALLEHUS
4cda
bu6muoreka [IOK
[MpakTuaeckast padota Ne 3 o teme «llonydenue u
26 P p vy https://m.edsoo.ru/ff0d
cobupaHue KUCIOpoa, U3yuYeHHUE €ro CBONCTBY» Aae)
Bonopon — snement u npoctoe BemecTBo. Haxoxaenue bubmorera [OK
27 P P ’ https://m.edsoo.ru/ff0d
B IIPUPOJIC 44d0
. bu6muoreka [IOK
duznyecKkue 1 XUMUYECKUE CBOMCTBA BOJOPO/IA.
28 1 https://m.edsoo.ru/ff0d
PUMEHEHHE BOJOpO/ia 44d0
bub6moreka [IOK
29 [ToHsTHE O KHCIIOTAX U COJISAX https://m.edsoo.ru/ffod
50d2
bubmuoreka [IOK
30 CrniocoOblI mony4eHus Bo1opo/ia B 1ab0opaTopuu https://m.edsoo.ru/ff0d
4ddo
31 [TpakTudaeckasi paborta Ne 4 o reme «llonydenue u bubmoteka [IOK



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/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

coOupaHue BOIOPOJIa, H3yUEHHUE €T0 CBOMCTBY»

https://m.edsoo.ru/ffod
4142

bu6muoreka [IOK
32 Mossipabiii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ffod
542¢
Brruucnenust o0bEma, Komr4ecTBa BEIIECTBA ra3a Mo ero bubmorexa LHOK
33 ’ . https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY 5520
Berurcnenus 00bEMOB Ta30B 10 YPAaBHCHHIO pEaKIIMU Ha bubmorexa LOK
34 . . https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa OOBEMHBIX OTHOIIIEHUH Ta30B 5708
bubmoreka [IOK
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d
587a
bubmuoreka [IOK
36 CocraB ocHoBanuil. [lonsaTue 06 MHAMKAaTOpax https://m.edsoo.ru/ff0d
59¢2
Bona kak pactBopuresnb. HacolienHbie 1 bubnuoreka [JOK
37 HEHACBIIICHHBIE PACTBOPHI. MaccoBas 10151 BEIIECTBA B https://m.edsoo.ru/ff0d
pacTBoOpe 5b40
[IpakTuueckas padora Ne 5 o teme «IIpurorosnenue bubmuorexa [JOK
38 pacTBOPOB C ONPEAEIEHHON MaCCOBOM 10JIeH https://m.edsoo.ru/ff0d
PAacTBOPEHHOTO BEMIECTBA Seba
19 KonTposnbhas pabora Ne2 no reme «Kucnopon. Bogopon. Et?fsj?/l//lxee;{:oljr?ﬁfod
Bona» 6342
bubaunoreka I[IOK
40 Oxkcuppl: cocTaB, KiaccuuKaius, HOMEHKJIATypa https://m.edsoo.ru/ff0d
664¢e
[Tonydyenune n XuMHU4YECKHE CBOMCTBA KUCITOTHBIX bubmorera [OK
41 ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664¢
bubaunoreka [IOK
42 OcHoBaHUs: COCTaB, Ki1accuuKars, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6muoreka [IOK
43 [Tony4yenue U XUMUYECKUE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ff0d
67ca
bubmoreka [IOK
44 Kucnotsl: cocras, kiaccudukanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d
fee2
bubmuoreka [IOK
45 [Tonydyenune u XMMHUYECKHUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0d
fee2
Conu (cpennue): HOMEHKIIaTypa, CIOCOObI TIOJTyYeHHUS, bubmorexa HOK
46 UMITeCKIe CBOMCTEA https://m.edsoo.ru/00a
d9474
47 [IpakTudeckas padora Ne 6. Pemienue bubaunoreka I[IOK

OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC «OCHOBHBIE KIIACCHI

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

HCOPIraHNM4YCCKHX COCHHHCHHﬁ))

d9b7c

I'enernueckas cBA3b MCIKAY KiIaCCaMH HECOPIraHUICCKUX

bu6moreka [IOK

48 . https://m.edsoo.ru/00a
COETMHEHUI 10250
bu6moreka [IOK
49 O06o01IeHre u cucTeMaTH3aus 3HaHUH https://m.edsoo.ru/00a
d9cb2
Kontponbnas padora Ne3 o Teme "OCHOBHBIE KJIaCChHI bubmorexa [OK
50 o https://m.edsoo.ru/00a
HEOPTraHUYECKUX COCTUHEHUN d%la
bubmuoreka [IOK
[TepBbie MOMBITKY KIACCUPUKAITUU XUMUICCKUX
51 https://m.edsoo.ru/00a
aneMeHTOB. [loHsATHE 0 TpyMITax CXOMHBIX AJIEMEHTOB dOffa
. bu6muoreka [IOK
[lepuonuueckuii 3akoH u Ileprognueckas cucrema
52 https://m.edsoo.ru/00a
xumudeckux asemenToB 1. . Menjeneena
daS2c
bu6moreka [IOK
53 [Iepuonsl, rpymIisl, NOATPYIIILI https://m.edsoo.ru/00a
daS2c
bu6moreka [IOK
54 Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30Tomnbl https://m.edsoo.ru/00a
da342
bub6moreka [IOK
CrtpoeHue dEeKTPOHHBIX 000JI0YEK aTOMOB DIIEMEHTOB
55 . https://m.edsoo.ru/00a
ITepuoanueckoii cuctemsl JI. 1. Menaeneena
dabbc
XapakTepucTUKa XUMUYECKOTO JIEMEHTA 10 €r0 bubnmuoreka [IOK
56 nosioxkenuto B Ilepuonuyeckoit cucreme /1. M. https://m.edsoo.ru/00a
MeneneeBa da824
3nauenue [lepuoauyeckoro 3akoHa NIl Pa3BUTHS HAYKU bu6muoreka [IOK
57 u npaktuku. /. . MenneneeB — y4€Hblii, Iegaror u https://m.edsoo.ru/00a
rpakJaHUH da96e
bubmoreka [IOK
DNEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX
58 https://m.edsoo.ru/00a
2JIEMEHTOB
daab8
bubmuoreka [JOK
59 HMonnas xumMuueckas CBs3b https://m.edsoo.ru/00a
dac34
Bbubmuoreka [IOK
60 KoBanenTHas nossipHas XUMUYECKast CBSI3b https://m.edsoo.ru/00a
daab8
bu6muoreka [IOK
61 KoBanenTHas HenossipHas XUMUYECKasl CBS3b https://m.edsoo.ru/00a
daab9
bu6muoreka [IOK
62 CrerneHb OKHCIICHUS https://m.edsoo.ru/00a
dae28
bu6moreka [IOK
63 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUN https://m.edsoo.ru/00a

db076



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
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/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

bu6moreka [IOK

64 OKMCIIUTEIIN U BOCCTAHOBHUTEIIH 1 https://m.edsoo.ru/00a
db076
KonTpomnsnas padbora Ned o teme «CTpoeHne aroma. bubmorera [TOK
65 1 https://m.edsoo.ru/00a
XuMHYecKas CBA3bY 1b4S6
bubmuoreka [IOK
66 O0001IeHre ¥ cUCTEMAaTH3aNs 3SHAHUHA 1 https://m.edsoo.ru/00a
db33c
Bbubmuoreka [IOK
67 O0600I11IeHNE U CUCTEMATU3AlIMS 3HAHUI 1 https://m.edsoo.ru/00a
d9¢cb2
bu6muoreka [IOK
68 O0o0011eHrEe U CHCTEMATU3aIisl 3HAHUI 1 https://m.edsoo.ru/ff0d
61c6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076




9 KJIIACC

JIeKTPOHHbIE
Ne undposBbie
Tema ypoka ara
n/n P Bcero A oOpa3oBareJibHbIE
pecypchbl
. bubnunoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux anemenToB 1. . Menpeneera b359e
. bubnuoreka [IOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB b6b6
butmoreka [IOK
Knaccudukarus 1 HOMEHKIaTypa HEOPTaHUIECKUX
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7
. bu6mmoreka [JOK
Byl xumMudeckoi CBsI3U U TUITBI KPUCTAJUTMYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTox back
5 KonTponbsnas padora Nel o Teme «IloBropenue u 1
yITyOJIeHHE 3HAaHUW OCHOBHBIX Pa3esioB Kypca 8 Kiaccay
. bubmuoreka [IOK
Knaccudukanus XuMu4ecKiX peakifil o pa3aTudHbIM
6 1 https://m.edsoo.ru/00ad
pU3HaKam
p bcb0
. bubnunoreka [IOK
[TonsiTue o ckopoctn xumudeckon peakuuu. [lonstue o
7 1 https://m.edsoo.ru/00ad
TOMOTE€HHBIX U T€TEPOTeHHBIX PEaKLUIX beOa
[TonsTue o xumuyeckoM paBHoBecun. DakTopsl, bubnmorexa [JOK
8 BIIUSAIOIIKE HA CKOPOCTh XUMUYECKON PEaKLUU U 1 https://m.edsoo.ru/00ad
M0JI0KEHUE XMMHUYCCKOTO PABHOBECHSI c28¢
bubaunoreka [IOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI 1 https://m.edsoo.ru/00ad
cade
. bubnuoreka [IOK
Teopust snexkTponuTrueckor auccouranui. CuiabHbIe U
10 1 https://m.edsoo.ru/00ad
cI1a0bIe AIMEKTPOIUTHI
cd68
bubnmoreka [IOK
11 HonHbIe ypaBHEHHs peakuil 1 https://m.edsoo.ru/00ad
d448
. . bubnuoreka [IOK
XUMHYECKHEe CBOMCTBA KMCIIOT U OCHOBAaHUH B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MpeCTaBICHUN 00 AEKTPOIUTHYECKOM TUCCOLIUAIIUT 4548
. . . bubnmorexa [JOK
XuMUYeCcKue CBOMCTBA COJIeH B CBETE MpeACTaBIECHUN 00
13 . 1 https://m.edsoo.ru/00ad
AIIEKTPOTUTHYECKOH TNCCOIMALIUN 482
bubanoreka [IOK
14 [TonsiTue o rumponuse coneu 1 https://m.edsoo.ru/00ad
d9d4
15 O06001IeHre U cUCTeMaTH3aIs 3HAHUI 1 bubmuoreka [JOK

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



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

dd12

[Tpaktuueckas padora Ne 1. «Perienue

bubmoreka [IOK

16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJIbHBIX 3a7a4»
dbfa
bubnuorexa LIOK
KontponpHas pabora Ne2 o Teme «NeKTpOIUTUYECKAS 1
17 https://m.edsoo.ru/00ad
qucconuanus. XMMHUECKHe peaklliiy B pacTBOPax» decO
bubnunoreka [IOK
OO11as XxapakTepUCTUKa TaloTeHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
bubnuoreka [IOK
XsopoBogopoa. ComnsiHast KUCIIOTa, XUMAYECKUE
19 . https://m.edsoo.ru/00ad
CBOICTBA, MOJyYEHUE, TPUMEHEHNE 104
bubnuoreka [JOK
[IpaxTrueckas padora Ne 2 o reme «llomyuenue 1
20 . . . https://m.edsoo.ru/00ad
COJISIHOM KHUCIIOTBHI, U3y4YE€HHE €€ CBOWCTB) 148
. bubnuoreka [IOK
Brruucnenust mo ypaBHEHUSM XUMHUUYECKUX PEaKIUi,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PEarcHTOB JaH B H30BITKE 0488
bubmoreka [IOK
22 OO1m1ast xapakTepuCTHKa 3IeMeHTOB VIA-rpymnms https://m.edsoo.ru/00ad
eb4a
bubmuoreka [IOK
AnnorponHbie MoguduKanuu cepbl. HaxoxxaeHue cepsl u
23 . . . https://m.edsoo.ru/00ad
e€ coelMHEeHUH B pupojie. XUMUYECKHUE CBOICTBA Cephl 642
bubaunoreka [IOK
CepoBomopos, cTpoeHue, PU3NIeCKue 1 XUMUIECKUE
24 . https://m.edsoo.ru/00ad
CBOICTBa
€802
Bbubnuoreka [IOK
Oxcunsl cepbl. CepHast KHCIIOTa, PU3NUECKUE U
25 . https://m.edsoo.ru/00ad
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
ca28
XUMHUUECKUE PEAKIINH, JIeXKAIINE B OCHOBE
. bubnuoreka [IOK
MIPOMBIIIUICHHOTO CIIOC00a MOTyYEHUS CEPHOUN KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMHYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl cc8a
COCJIMHEHUSIMU CEPbI
bubnunoreka [IOK
27 Brrunciienne MaccoBoi 1011 BbIXO/a MPOAYKTa peaKIuu https://m.edsoo.ru/00ad
ec8a
OOm1ast xapaKTepUCTHUKA IIEMEHTOB VA-rpymnmsl. A30T, bubnuorexa [IOK
28 pacrpocTpaHeHue B IpUpoae, GU3nUecKue 1 XUMHYECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubnunoreka [IOK
AMMuak, ero Gu3NYeCKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad
MOJIYYCHHUE ¥ IPUMEHECHHE
1004
bubnunoreka LIOK
[Tpaktuueckas padora Ne 3 o teme «llomyuenue Omuorexa [0
30 . https://m.edsoo.ru/00ad
aMMUaKa, U3y4eHue ero CBOMCTBY £180
31 A3OTHas KUCNoTa, € pu3nyecKkue U XMMUIEeCKHUe bubmmoreka [IOK

CBOIiCTBa

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



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12

306

Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE

bubmuoreka [IOK

32 MUHEpaJIbHBIX YI00peHuil. XuMHUuecKoe 3arpsi3HeHHe https://m.edsoo.ru/00ad
OKpY’Kalolllel cpefibl COSTMHEHHUSIMH a30Ta 518
bubnuorexa [IOK
docdop. Oxeun dpocdopa (V) u dhochopHas Kuciora, 1
33 . https://m.edsoo.ru/00ad
buznyecKre U XUMUYECKHUE CBOMCTBA, IOTyYeHUE 63
bubmoreka [IOK
Hcnonp3zoBanue GocdaroB B kKaueCcTBE MUHEPATHHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsi3HeHNe IPUPOIHOI cpenbl pocdaramu 20
VYrepon, pacnpocTpaHeHHe B IpUpoJIe, PU3ndecKue u brbmorexa LHOK
35 ’ . ’ https://m.edsoo.ru/00ad
XHUMHUYECKHE CBOMCTBA
fd9c
Oxcuppl yriaeposa, ux (pu3ndecKkue 1 XuMUIECKHe bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00ad
okcujioM yriepoza (IV) febe
bubnaunoreka [IOK
37 VYronbHas KUCI0Ta U €€ CONU https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "Ilonyuenue bubmmoreka [IOK
38 yriekucioro raza. KauectBeHHast peakiys Ha KapOOHAT- https://m.edsoo.ru/00ae
noH" 027¢
bubaunoreka [IOK
[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEILIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COMHEHUSAX YIIepoa
054e
bubnuoreka [IOK
40 Kpemnnii u ero coequnenus https://m.edsoo.ru/00ae
080a
[TpakTrueckas pabora Ne 5. Pemenue bubmmorexa IIOK
41 JKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «BakHelmne https://m.edsoo.ru/00ae
HEMETAaJJIbI U UX COCAUHCHUSY 0bf2
. bubnuoreka [IOK
KontponpHas padota Ne3 mo teme «Baxneiimme 1
42 https://m.edsoo.ru/00ae
HEMETAJUJIbl U UX COCTMHEHUS
Oel8
OO11as XxapakTepuCTUKa XMMUYECKUX DJIEMEHTOB —
butmoreka [IOK
MeTaioB. MeTtanianueckas CBsi3b U MeTaJUIMUecKast
43 . . https://m.edsoo.ru/00ae
KpucTainuieckas pemérka. Guznyeckue CBOCTBa 103
METAJIJIOB
. . bubnuoreka [IOK
XUMHUYECKHUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUMA
44 . https://m.edsoo.ru/00ae
PAI HAPSDKEHUM METAIITIOB 1156
O6mue cnoco6b! moayyeHus: MeTayuioB. CIIIaBsbl. bu6mmoreka [JOK
45 Brruucnenus no ypaBHEHUAM XUMHUUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIMH U3 PEareHTOB COACPIKUT MPUMECH 1156
bubnuoreka [IOK
46 [TonsiTHE O KOPPO3UM METAILIIOB https://m.edsoo.ru/00ae
1278
47 [lenounbie MeTaIbI bubnunoreka [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306

https://m.edsoo.ru/00ae
14b2

bubnuoreka [IOK

48 OKcUIBI ¥ TUAPOKCHIIBI HATPUS U KU https://m.edsoo.ru/00ae
14b2
bubnunoreka [IOK
49 [IlenouHo3eMeNbHBIE METAIIIBI — KAJIBITUA U MarHui https://m.edsoo.ru/00ae
15¢8
bubnuoreka [IOK
50 Baxwnerime coeMHEHUS Kb https://m.edsoo.ru/00ae
15e8
51 O600111eH1E U cUcTeMaTH3aIMs 3HAaHUI
bubmoreka [IOK
52 JKécTtkoCcTh BOIIBI U CIIOCOOBI €€ yCTpaHEeHHUs https://m.edsoo.ru/00ae
1886
[Tpaktuueckas padora Ne 6 mo Teme "YKEcTKOCTh BOAIBI U bubmmorexa [IOK
53 R " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUs
lae8
bubaunoreka [IOK
54 AmoMuHHN https://m.edsoo.ru/00ae
1c64
bubnuoreka [IOK
55 AM@doTepHbIe CBONCTBA OKCHJIA U THAPOKCH 1A https://m.edsoo.ru/00ae
1c64
bubnunoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubnuoreka [IOK
57 Oxkcuppl, rugpokcuibl ¥ conu xxenesa (1) u sxeneza (I11) https://m.edsoo.ru/00ae
35e6
58 O600111eH1E U cucTeMaTH3alMs 3HAaHUI
[TpakTtruueckas padora Ne 7. Pemenne Bu6nnoreka [IOK
59 AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «BakHeiimne https://m.edsoo.ru/00ae
METAJUIbl U UX COECTUHEHHUSD 3de8
Brruucnenus no ypaBHeHUsIM XUMHUYECKUX PEaKIUi,
bubaunoreka [IOK
60 €CJIM OJJUH U3 PEarcHTOB JaH B 1/13:6LITKe WU COAEPKUT hitns://m.edsoo.ru/00ac
npuMecH. Beluucienuss MaccoBOM J10JIM BBIXOZA MPOIYKTa 1750
peakiuu
61 O060011eHre U crucTeMaTH3aIHs 3HAHUI
2 KonTponbehas padora Ne4 o Teme «Baxkneiinme
METAJUIbl U UX COECITMHEHHUSD)
. bubnuoreka [IOK
BemecTBa 1 Mmarepuaibl B IOBCETHEBHON KU3HU
63 https://m.edsoo.ru/00ae
YeJioBeKa 3£50
bubmoreka [IOK
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CPelIbl https://m.edsoo.ru/00ae
4270
65 Ponb xuMuu B pelieHNH KOIOTHIECKUX TTPOOIIeM bubnmorexa [IOK

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



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

4270

bubmoreka [IOK
66 O000111eHIE U CUCTEMATU3AIINS 3HAHUI 1 https://m.edsoo.ru/00ae

0d0a

bubmuoreka [IOK
67 O0001I1IeHE U cUCTEMAaTHU3aliA 3SHAHUI 1 https://m.edsoo.ru/00ad

b33¢

bubnunoreka [IOK
68 O06001IeHEe U cCUCTEMATHU3alNA 3SHAHUI 1 https://m.edsoo.ru/00ad

9¢cb2
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA
Xumust. 8 kiacc: yued. st oomeo0paszoBarenbubix yupexaenui / O.C.
["aGpuensu. - 3-e uzn., crpeotut. - M.: Jlpoda, 2022. - 286 c.

Xumusi. kiace: yueo. s obmnieodpaszoBarenbHbix yupexaenuit / O.C.

["aGpuensu. - 3-e uzn., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIbI J1JISd YUUTEJIA
[Beenute

1. I'abpuensna O. C., Bockoboitnukosa H. I1., Amykosa A. B. HacronbHas
KHUTA yuutens. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Terpaap a1 1ab0paToOpHbIX OIMBITOB U
npaktuueckux padot. 8 ki. K yuebnuky O. C. 'abpuensana « Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna
«Xumusy». 8 knacc / O. C. I'abpuensia. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Meronunueckoe nocodue k yueOuuky O. C. ['abpuensina
«Xumus». 9 xknace / O. C. T'abpuensia. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonornyeckue kaptol K yueOHuky O. C. 'abpuensina «Xumus.
8 kyacey : meroanueckoe nocodue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosoruyeckue kaptol kK yueOHuky O. C. ['abpuensna « Xumusl.
9 kiacey» : metoguueckoe nocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KOHTposibHbIE ¥ pOBepoUHbIe padoThl K yueOHuKy O. C.
['abpuensana «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: llpoda, 2022. nanHbI¢



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

| Beequremannpiehttp://www.chemnet.ru I'azeta « XuMusi» U CalT IS YIUTEIIS
«5l may Ha ypOK XUMHMN»

http://him.1september.ru Equnas xomnekmus [{OP: [IpenmerHas kommekmust
«XuMUD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAy4YHBIC
akcnepuMeHThl: xumus. Komnekuusa Poccuiickoro o0meo0pa3zoBaTesibHOro
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast onuMnuaga mKkoI-HUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMus: 3JIEKTPOHHBIN YU4EOHUK IS
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JEKTPOHHBIA yUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS
http://www.chemistry.ru /luctanipionsast oTuMmnuaa no XMMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTebHbINA IPOEKT






