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HOACHUTEJBHAS 3AIITMCKA

[Iporpamma nmo XxuMuu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHusl COCTABICHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOM
porpaMMbl OCHOBHOTO 00mIero odpazoBanusi, npeacrabieHHbix B ®I'OC OO0, a
TaK)Ke Ha OCHOBe (enepanbHOi paboueil MporpaMMbl BOCIUTAHHUS U C y4ETOM
KOHIIEMIIMM TIPerojiaBaHusi y4yeOHOro mnpenMera «XuMus» B 00pa30BaTeIbHbBIX
opranmszauusx Poccuiickor @enepanuu.

[Iporpamma mo xumuM Ja€T TpeACTaBICHUE O IeNIX, OOIel cTpareruu
00y4eHUs1, BOCIIUTAHUS U Pa3BUTUSA OOYUAIOLIUXCS CPEICTBAMU y4eOHOTO MpeIMeTa,
yCTaHAaBIUBAeT 00s3aTeNbHOE  MPEAMETHOE  COJAepXaHHe, NpeaycMaTpUBaeT
pacnpesiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAaHHME IO pas3AeiiaM U TeMaMm
OporpaMMbl 1O XHMHH, OIpPEAENSIeT KOJIMYECTBEHHbBIE U  KayeCTBEHHBIE
XapaKTEPUCTUKU COJACPKAHUS, PEKOMEHAYEMYIO TOCIEAOBATENbHOCTh HW3YUYCHUS
XUMUHU C Yy4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOCHHOCTEM OOyYaroluxcs, ONpeAessieT BO3MOKHOCTH
npeaMeTa Ui peanu3alud  TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEero o0pa3oBaHMsl, a TaKxKe
TpeOoBaHMIi K pe3yibTraTaM 00yueHUs] XUMUU Ha YPOBHE IeJIel 3y4eHus MpeIMeTa 1
OCHOBHBIX BHJIOB y4e€OHO-NIO3HABATEIbHOW JI€ATEIBHOCTH OOYy4YaromIerocss 1o
OCBOEHUIO yUE€OHOIO COJIEpKaHUsI.

3HaHMEe XHMHH CIYXUT OCHOBOW Uil (OPMUPOBAHMS MHUPOBO33PEHUS
oOyyaromierocs, ero NpeICTaBIeHU 0 MaTepuaIbHOM €AMHCTBE MHUPA, BAKHYIO POJIb
UrpaioT opMHUpyeMble XUMUEH MPeICTaBICHUS O B3aUMOIIPEBPALLCHHUSIX SHEPTUU U 00
HBOJIIOLIMY BEILECTB B IPUPOJE, O MYTAX PEIICHUS rI100aIbHBIX TPOOIeM YCTOHYHBOTO
Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPrE€TUUECKOMW, MUIIEBOM U 3KOJIOTHYECKOU
0e30macHOCTH, IPOOJIEM 3APaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peallu3aliii BOZMOXHOCTEH Il caMOpa3BUTHS U POPMUPOBAHUS
KYJIbTYPBI IMYHOCTH, €€ 001Ieil ¥ PyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OpMHpOBaHHE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOydarolmuxcs, HaBBIKOB HMX  CAMOCTOATEIbHOW  y4yeOHOM  J1eATeNbHOCTH,
OKCHEPUMEHTANBHBIX U  MCCIENOBAaTENbCKUX YMEHHH, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKMU3HU, TaK U B MPOGECCUOHAIBHON A TEIIbHOCTH;

3HAKOMHUT €O CHEHU(UKOW HAy4YHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia Ha €QUHCTBO MPHUPOJBI U YEJIOBEKA, SIBIISAETCS OTBETCTBEHHBIM
ATarnoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00y4YaOIIUXCS;

crnoco6cTByeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSIM, K TIPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTMYECKOE
o0OpazoBaHHe 00YUaAIOITUXCS.



Jlanubple HampaBiieHHs B OOY4YeHHMM XHMHH OOECHEUYMBAIOTCS CHELU(PUKON
colepkaHusi  y4yeOHOro  mpeAMeTa,  KOTOPbIM  SIBISIETCS — IEAaroru4ecKH
allaliTAPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAyKHM XMMHUHU Ha ONpPEesIEHHOM dSTamne e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYyYalOUIMMHUCS CHUCTEMbl TEPBOHAYAJIbHBIX TOHATUA XUMHUH, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IMOHATHI OpPraHUYeCKOM
XUMUHU.

CTpykTypa colep)kaHusi MporpaMmbl IO XHUMHHM C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOT0O nojaxojna K e€ wnzyueHuro. ColepikaHHe CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUA O XUMUYECKOM JJIEMEHTE U BELIECTBE U CHCTEMBI MOHATHA O XUMUYECKOU
peakuuu. OO0e 53TU CHUCTeMbl CTPYKTYpPHO OpPraHM30BaHbl IO  MPUHIIUITY
MOCJIEI0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX ITPEACTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3U;

— MpeACTaBIeHUIN 00 JIEKTPOIUTUIECKON TUCCOLIUAIIMH BEILIECTB B pACTBOPAX.

Teopernyeckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJTYyYEHHBIX
U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YpPOBHS K
JPYTOMY, BBITIOJIHASL PYHKIMU OOBSICHEHUS M TIPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEU MPAKTUYECKOTO NPUMEHEHHUS U IMOJTyYEHHUS U3Yy4aeMbIX BEIIECTB.

OcBoeHue nporpaMMsbl IO XMMUU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEACTABICHUS
0 XMMHUYECKOW COCTABJISIIOIIECH HAYYHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOMU
OPUPOABI, LIEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAaHHUIO U METOJAM IIO3HAHUS B
Hayke. MI3yueHrne XUMHM IPOUCXOJIUT C IPUBJICUYCHUEM 3HAHUM U3 paHEE U3YUEHHBIX
y4eOHBIX TpeaMeToB: «Okpyxarouii Mupy, «buonorus. 5—7 knacce» n «Pusnka. 7
KJIacC».

[Ipu u3ydyeHun XUMHUHM TPOUCXOAUT GOPMHUPOBAHUE 3HAHUN OCHOB XUMHUUYECKOU
HayKd KakK OOJacTH COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUYECKON MAESITeIbHOCTH
YelloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajada y4eOHOTro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN — Ba)KHEHIINX
(bakToB, MOHATUH, 3aKOHOB W TEOPETUUYCCKUX TOJOKEHUM, JOCTYIHBIX 000OIICHHIA
MHUPOBO33PEHUYECKOT0 XapaKkTepa, A3blKa HAyKH, B MPUOOIIEHNN K HAYYHBIM METOAaM
MO3HAHUS MPU M3YyUYEHUU BEIIECTB M XMUMHUYECKUX peakiuii, B (pOpMUPOBAHUH U
Pa3BUTHM MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHHH B yueOHO-TIO3HABATEIILHON U
y4eOHO-MCCIIEIOBATEIbCKON  JEATENBHOCTH, OCBOEHUU TMpaBUI  0OE€30MacHOTO
oOpallieHus C BeIeCTBAaMH B MIOBCEAHEBHOM KU3HHU.

[Ipy m3yyeHHH XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHUe NMPUOOPENU TaKKhe LEH, KaK:



— (¢dopMHUpOBaHME WHTEIUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY TPUHITHIO PEUICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

— HaIpaBJIECHHOCTh OOYYEHHUS HAa CHCTEMATHUECKOe MPUOOIICHNE 00yJarOIINXCs
K CaMOCTOSITEJIbHOM MO3HABaTENbHON JEATEIbHOCTH, HAYyYHBIM METOAAaM IO3HAHUS,
(bopMUPYIOIITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH,

— obecreueHre yCIOBUI, CIOCOOCTBYIOIMIUX MPHOOPETCHHUIO OOYyYarONTUMUCS
OMbITa Pa3HOOOPA3HOW JESTENbHOCTH, TO3HAHUA W CaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMMEIOIIUX YHUBEpPCAIbHOE 3HAUYCHHUE [T
pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmeld GYHKIMOHAIBHOW W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIe YMEHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPY>KAIOLIETO
MUPA, UCIIOJIb3YS 3HAHUS U OIIBIT, IMOJIyYeHHbIE MPU U3YYEHUH XUMUU, IPUMEHAThH UX
IpU peleHu  npo0seM B MOBCEAHEBHOM JKU3HU U TPYIOBOU NEATENbHOCTH;

— ¢dopMupoBaHuE y 00yYarOIIUXCS TYMaHUCTUYECKUX OTHOUICHUM, TOHUMAaHUs
LEHHOCTH XWMHUYECKHX 3HAHUM JUIsl BBIPAOOTKH SKOJOTHMYECKH IEeIeco00pa3Horo
NOBeJIeHUs B OBITY U TPYAOBOM JESTELHOCTHU B LIETISX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY Karouen MPUpPOTHON CPEIbL;

— pa3BUTHE MOTUBAlMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTaHHUIO Ha OCHOBE YCBOEHHS OOIIEUEI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOQMIISI K HAMMPABIECHHOCTH JATbHEHIIIET0 00yUeHUsI.

OO11iee 4ncIo 4acoB, OTBEAEHHBIX JJIS U3yUEHHUs] XUMUM HAa YPOBHE OCHOBHOTO
ob1rero oopazoBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 xiacce — 68 yacoB (2 yaca B HECIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHayabHBbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HU YEJNOBEKA. XUMUS B CUCTEME HAayK. Tena
u BemlectBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BELIECTB.
[Tonstue o merojax mo3HaHUS B XUMHMU. YucThle BemecTBa M cMmecH. CrocoOsl
pa3aeneHus CMeCeH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTbie U CllokKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢opmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAsE aroMHas macca. OTHOcUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUU.

KosmmuectBo BemectBa. Moisib. Mousipass Macca. B3auMOCBSI3b KOJIMYECTBA,
MaccChl M YUCia CTPYKTYPHBIX €IMHUIL BeulecTBa. Pacu€Tsl mo popMysiaMm XUuMHUYECKUX
COCIMHEHUN.

du3nyeckue U XUMUYECKUE SIBICHMS. XUMUYECKas peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XuMHueckue ypaBHeHUs. Kiaccudukanus
XUMHUYECKHUX peakluil (COeAMHEHNs, pa3IOKEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKON NOCYJOW, MpaBWiaMH paboThl B JabopaTopuu M
npuémamu oOpamieHusi ¢ J1abopaTOPHBIM 00OPYJOBAaHUEM, M3YUEHHE U ONMUCAHUE
(U3UYECKUX CBOMCTB 00pa3llOB HEOPTaHUUECKUX BEIIECTB, HAOMIOAEHNE (PU3UIECKUX
(maBeHUWE BOCKA, TasHUE JIbJA, PAcTUPAHME caxapa B CTYIKE, KUIEHUE WU
KOHJIEHCAlUsl BOJbI) M XUMUYECKHUX (TOpPEHHE CBEYM, IMPOKAJUBAHUE MEIHOMN
IPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOMN) SIBJICHUN, HAOMIOJCHHE U ONUCAHHE
NMPU3HAKOB MPOTEKAHUA XUMUUYECKHUX peakluid (pa3iokeHue caxapa, B3auMoeiicTBIe
CEpHOM KHUCJIOTHI C XJopujaoMm Oapusi, pasznoxkenue ruapokcuna meau (II) mpum
HarpeBaHWM, B3auMoJieHcTBUE kene3a ¢ pactBopoMm conu Meau (II), uzydenue
Croco0OB pa3/iesieHUs CMECE: ¢ MOMOIIbI0 MaruuTa, (UIbTPOBAHKE, BhITIAPUBAHUE,
JUCTUJUIALINSA, XpoMaTorpadus, MpoBeIeHUEe OUUCTKY TOBAPEHHON COJIH, HAOII0AeHNE
Y OIIMCAaHUE PE3yJIbTATOB MPOBEACHUS ONbITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
Macchl, CO3/JaHUE MOJIEIIEN MOJIEKYJI (ILIaPOCTEPKHEBBIX ).

BaxHeluue npeacTaBuTe/ I HEOPraHMYeCKMX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3iaeMeHT U mpocToe
BelecTBo. Haxoxaenne kuciopoa B npupojie, (U3nveckue u XMMUYECKUEe CBONCTBA
(peakuu  topenus). Oxcunwl. I[lpumenenne xuciaopoma. CrnocoObl TOMyYECHUS
KHCJIOpO/ia B JIaOOPaTOPUH M MPOMBIIUIEHHOCTH. KpyroBopoT kuciaopojia B mpupo/e.
O30H — amoTponHas MoIu(pUKaLUs KUCIOPOIa.



TemnoBoit 3pPexT XuMUIECKON peakiiu, TEPMOXUMUYECKHE YPABHEHUS, K30~ U
HSHAOTEPMHUYECKUE peakiuu. TOIUIMBO: Yrojsib W METaH. 3arps3HEHuE BO31yXa,
YCWJICHHE NTapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BeecTBo. HaxoxkaeHue Bogopoaa B MpUpoie,
du3nyuecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TToTyueHHs. KucioTel u
COJIH.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMCcTBa BOAbl. Bona kak pactsopureins. PactBopsl. HackieHnusie
Y HEHACBIIIEHHbIE pPacTBOpHl. PacTBOpMMOCTH BemiecTB B Bojie. MaccoBasi H0Jid
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA Bojbl. OcHOBaHMs. Poib pacTBOpOB B
IIPUPO/JIE U B )KM3HH YesIoBeKa. KpyroBopoT Bobl B MpUPOAE. 3arpA3HEHUE TPUPOIHBIX
BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudpukanus sHeopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE,  KUCJIOTHbIE,  amM(pOTepHblE) U
HecosieoOpaszyromue. Homenknatypa okcunoB. Ousndeckrne u XuMUYECKHUE CBOMCTBA
okcuioB. [lonydeHue okcuaoB.

OcHoBanusa. Krnaccudukamuss OCHOBaHMA: IIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. Du3znueckue M XHUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusmueckue u
XMMUYECKUE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaioB H. H. bekerosa. [Tonmyuenune
KHCJIOT.

Comu. Homenknarypa coneil. dusznueckue M XMMHUYECKHUE CBOMCTBA COJIEH.
[TomyueHue coueil.

['eneTnyeckas CB3b MEXK/y KJIACCAMH HEOPTaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COJEpPkKaHUA KUCIOpOAa B BO3AYyXE, MOJyUYEHUE,
cobupanue, pacrmo3HaBaHWE M HW3YYEHHE CBOMCTB KHCIOpOJa, HaOIIOACHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U MIPEKPALICHUS
ropenus (Toskapa), 03HaKOMJIEHHE C O0pa3laMy OKCHIOB M OMHCAHUE MX CBOMCTB,
MoJTydyeHue, coOupaHue, pacro3HaBaHWE U M3YyYCHHE CBOWCTB BOAOpoAa (TOpEeHHE),
B3auMojielicTBie Bojopona ¢ okcuaoM wmeau (II) (BO3MOXXHO HCIOJIB30BaHKE
BUJICOMATEpUANIOB), HAOIIOJeHHE OOpa3lloB BEIIECTB KOJIMYECTBOM |  MOIb,
UCCJIeIOBaHUE OCOOCHHOCTEHN PacTBOPEHUS BEUIECTB C PA3IMUYHON PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM JI0JI€il pacTBOPEHHOIO
BEILIECTBA, B3aMMOJICUCTBUE BOJABI C METa/NIaMH (HAaTpUEM W KaJbliieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEPHUANIOB), KCCJIEIOBAHUE OOpa3l0B HEOPraHWYECKUX
BEIIIECTB PA3JIMYHBIX KJIAcCOB, HAOJIO/IEHHE M3MEHEHUS OKPAacKh HHIUKATOPOB B
pacTBopax KHCJIOT W IMIeJodYei, m3ydeHue B3amMmozehcTBus okcuma memu (II) c
pacTBOPOM CEPHOM KHCJIOThI, KHCJIOT C METAUIAMH, PEAKIUMKA HEUTPAIU3ALNH,
MOJIyYE€HUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJIHOTO METAllJla JAPYTUM M3



pacTBOpa COJIM, PEHIEHUE PKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaKHeWIne KIacChl
HEOPTaHUYECKUX COCAUHEHUIN.

Iepuoanueckuii 3axoH 1 Ilepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. . MengeneeBa. Ctpoenne aroMoOB. XUMHUYeCKasi CBfA3b. OKHUCIMTEILHO-
BOCCTAHOBHUTE/IbHbIE PEAKIUU

[IepBble MOMBITKY KIAaCCU(PUKALINYA XUMUYECKUX 1eMeHTOB. [loHsTHE 0 rpynmax
CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJIOrEHBbI,
UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCUIBI U TUAPOKCHUIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMAYECKUX 3eMeHTOB []. U.
MenneneeBa. KopoTtkonepuwoanas u anuHHomnepuogHas ¢opmbl [lepuonnyeckoit
cucreMbl xumuyeckux oaemeHtoB /. M. Menneneesa. llepuonsl u  rpymmbl.
@U3NYECKNN CMBICI TOPSIIKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocraB aroMHbIX sifep. M3ortombl. DiekTponsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUUECKuX 371eMeHToB [lepuonnueckoit
cucrembl J[. WM. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOTO 3JIEMEHTAa IO €ro
nonoxeHuto B [lepuoanueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U IIEPUOJAM.

3nauenue I[lepuonnueckoro 3akoHa u llepuonnueckoil cHCTEMBl XMMUYECKHX
3JIEMEHTOB JUIA pa3BUTHS Hayku W npaktuku. J[. M. MenneneeB — yuyé€HbId H
rpakIaHUH.

Xumnueckass cBsi3b. KoBasieHTHas (mojsipHass M HENOJSIpHAsl)  CBS3b.
DIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3J1€EMEHTOB. VIOHHAs CBSI3b.

Crenenp okucnenus. OKMCINTENBHO--BOCCTAHOBUTENBbHBIE peakuuu. [Iponeccel
OKHCJICHHS] M1 BOCCTAHOBJIEHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCUIA LMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH, NIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (FOpEHuE,
pEeaKLnU pa3IoKEHUsl, COETUHEHNUS ).

Mesicnpeomemmbwie ceasu

Peanmnzannst MeXNpeaIMETHBIX CBSI3€M IMPU H3YYEHUM XUMHM B 8 Kilacce
OCYIIECTBJISIETCS] YE€pe3 UCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO--HAyYHBIX MMOHSTHUH,
TaK ¥ HOHATHUH, SBIIFOLIIMXCS CUCTEMHBIMU IS OTAEIBHBIX PEIMETOB €CTECTBEHHO--
HAy4YHOT'0O IIMKJIA.

OO01ue ecTecTBEeHHO--HAy4YHbIE MOHATHS: HAay4HbIH (akT, TUIIOTE3a, TEeopus,
3aKOH, aHaJIN3, CUHTE3, KJIacCU(UKALIUs, IEPUOTUIHOCTh, HAOII0JEHIE, SKCTIEPUMEHT,
MOJENUPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHHE.

@duznka: MaTepusi, aToOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIWJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYECKUN 3apsiji, BEIIECTBO, TEI0, OOBEM,



arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NYECKUE BEIMUYUHBI, €IUHULIBI U3MEPEHMUS,
KOCMOC, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocunres, npixanue, bnocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAbl, TOPHBIE TOPOJIbI, MOJIE3HBIE
MCKONAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJTACC

BemecTBo U XUMHYeECKAsl peaKIus

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XuMU4eCKux 3aeMeHToB [l. Y.
MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUYECKHUX
JIEMEHTOB NEPBBIX TPEX NMEPUOJIOB, KAJHs, KAJIbLIUA U X COEIUHEHUIN B COOTBETCTBUU
C TIOJIO’KEHHEM 3JIEMEHTOB B [leproauyeckoi cucTeMe U CTPOCHHEM X aTOMOB.

CrpoeHne BemecTBa: BHJBl XUMHUYECKOW CBSI3M. THIBI KPUCTAUIMYECKUX
PEIETOK, 3aBUCUMOCTb CBOKCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUAA
XMMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHYECKUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCA K PA3IMUHBIM KJIaccaM HEOPraHWYECKHUX
COEIMHEHUI, TEHETUUYECKAs CBSA3b HEOPIraHMUECKUX BEILIECTB.

Knaccudukanus xumMudeckux peakiuii Mo pa3iudHbIM NpU3HaKaM (10 YUCTy U
COCTaBy YYacCTBYIOIUMX B PEAKIMH BEUIECTB, M0 TEIIIOBOMY () PeKTy, 10 U3MEHEHUIO
CTENEHEH OKMUCIEHUS XUMHUYECKHX DJIEMEHTOB, IO OOpaTHMOCTH, MO YYaCTHIO
KaTajau3aropa). DK30- U SHAOTEPMUUYECKHUE PEAKLIUU, TEPMOXUMUYECKHUE YPABHEHUS.

[TonsiTue 0 ckKopocTH XMMHUYeckol peakinuu. [loHaTHe 00 0OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusax. [loHATHE O TOMOTEHHBIX M Te€TepPOreHHBIX
peakuusx. [lonstue o karanmmsze. [loHsTHE 0O XMMUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOM PEAaKIUU U IIOJOKEHHE XHMHUYECKOIO

paBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTEIHHbBIE peakiuu, AJIEKTPOHHBIN OaaHc
OKHUCJIUTENIBHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBienue YpaBHEHUI

OKHCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMM € HMCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOTO OaaHca.

Teopust 3JIEKTPOJUTUYECKON THUCCOUMALMHU. DIEKTPOJMUTHI U HEAIEKTPOJIHTHI.
Katnonsl, aHnoHsl. MeXaHM3M [UCCOLMALMM BELIECTB C PA3IUYHBIMU BHIAMH
XuMudeckoi cBsizu. Crenenp nuccoruanui. CuibHbIC U C1a0ble JIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. YcnoBusi NMPOTEKAHUSI PEAKIM MOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBIE HOHHBIE YpaBHEHUs peakiuid. CBOMCTBA KUCIOT, OCHOBAaHUMI
Y COJICH B CBETE MPEJICTABICHUI 00 SNIEKTPOIUTUYECKON Truccorralii. KauecTBeHHbIe
peakunu Ha MOHBL. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAUIMYECKHX PEMIETOK HEOPTaHUYECKHUX
BEIECTB — METAJUIOB U HEMETaIOB (Tpadura U aiMasa), CJI0KHBIX BEIECTB (XJIopuaa
HATpUs1), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEAKLIUU OT BO3AEUCTBUS



pa3nu4YHBIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca IMCCOLUAlU KUCIOT, 1IeJ04ei 1 coneld (BO3MOKHO HCTIOJIb30BAHUE BUJIECO
MaTepuaioB), MPOBEICHUE OIMbITOB, WIUIIOCTPUPYIOMIUX MPU3HAKUA TMPOTEKAHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHE Ta3a, oO0pa3oBaHHE
BOJIbI), OTBITOB, WJUTIOCTPUPYIOMIMX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii  (ropeHue, peakluu  Pas3IoKEHUs, COCIUHCHHsI), PaCIO3HABAHUE
HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIUi Ha MOHBI, PEIICHHE
HKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 1 UX cOeTMHEHUS

OO6mrast  xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CTpoeHne W (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — FAJIOTCHOB. XMMUYECKHE CBOWCTBA HA MIPUMEpE XJIopa (B3anMOCHCTBHE C
MeTajlylaMU, HeMeTaulamMu, Iiernodamu). XuopoBojgopoa. CoJisHas KHUCIOTa,
XUMHUUYECKHE CBOMCTBA, OJyueHUe, MpuMeHeHue. J[eficTBre Xtopa u XJI0poBOAOpOIa
Ha OpraHu3M 4elloBeKa. Baknelne XJI0pHUIbpl U X HAX0XKIEHUE B IIPUPOJIE.

O6mrast xapaktepuctuka sneMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYecKue CBOICTBa
MPOCTHIX BEIIECTB — KHUCIOPOJa U Cephbl. AJUTOTPOIHBIE MOIU(PUKAIIUN KUCIOPOAa U
cepbl. XHUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOIN, CTPOCHUE, (QHU3UYECKHE U
XUMHUYECKHe CBoWcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, Gpu3NYecKue U XMMHUYECKHUE CBOMCTBa (0OIIME KaK IMpelCcTaBUTeNs
Kjacca KUCJIOT M crneuuduueckue). XUMHUECKHE DPEaKIUH, JieXkKallue B OCHOBE
IPOMBIIUIEHHOTO croco0a TMOoJy4eHus cepHoM kucinotel. [IpumeHenue cepHoit
kuciaotel. Coau cepHOM KHCJIOTHI, KAayeCTBEHHAs peakuus Ha cyibQaT-HuoH.
Haxoxnenue ceppl M €€ COeOMHEHUMH B IpUpoAe. XHUMHUYECKOE 3arpsi3HEHHUE
OKPYKArOIIEeH Cpe/ibl COSTUHCHUSIME CEePhI (KHCIIOTHBIC JI0XK]IU, 3arpsI3HEHUE BO3/IyXa
1 BOJOEMOB), CTIOCOOBI €T0 MTPEA0TBPAIICHHUS.

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHs. A30T, PaclpoCTpaHEHHWE B MPHUPOJE,
dusnyeckue U XuMuueckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUaK, €ro
dusnyecKkue 1 XUMUIECKUE CBOMCTBA, IOMyueHHe u npuMeHeHne. Coar aMMOHUS, UX
dusnyecKkue U XUMHUYECKUE CBOICTBA, MpUMeHeHne. KauecTBeHHAs peaKiys Ha HOHBI
aMMOHUS. A30THasl KUCJIOTa, €€ MoydeHue, GU3NYECKUe U XUMHUYECKUE CBOMCTBA
(oOmme kak mTpeacTaBUTENsl Kjacca KUCIOT U crneruduyeckue). Vcnonms3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MHUHEpaJbHBIX yA0OpeHuil. XuMHUYecKoe
3arpsi3HEHUE OKpYXKarolled Ccpelabl COSAUHEHUSMU a30Ta (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOA0EMOB). Docdop, amnoTponHbie MOAUPUKAIIIH
docdopa, duznueckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpochopnas
KHACIOTa, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, modydeHue. lcmonp3oBaHue
¢dbocdaToB B KaueCcTBE MUHEPAIBbHBIX YI00pEHUI.



O6miass xapaktepuctuka smeMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIICHUA. YTJIEepOJ, aJUIOTPOIHbIE MOAU(PUKAIUY,
pacmnpocTpaHeHHe B MpHpoje, (U3NYecKue U XMMHYECKHEe CBoWcTBa. AmcopOuus.
Kpyrosopot yrinepoaa B npupoje. Okcuasl yriepoja, ux Gpu3nueckue u XuMU4ecKHe
CBOMCTBa, [JIEHCTBUE Ha IKUBbIE OpPraHMW3Mbl, TOJy4Y€HHE U MNPUMEHEHHUE.
DKoyiornyeckre MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepoaa (IV), rumotesa
r100aJBLHOTO TMOTEIJICHUS KJIMMaTta, MapHUKOBBIM 3P (EKT. YToabHas KUCIOoTa U €€
coiu, HUX (U3NYECKUE M XUMHUYECKHE CBOMCTBa, IOJIy4eHHE U TPUMEHEHHE.
KauecTtBenHnas peakmusi Ha kapOoHaT-woHBI. Mcmonp3oBaHue KapOOHATOB B OBITY,
MeAMIIUHE, TPOMBIIIEHHOCTH U CETTbCKOM XO35UCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIWHEHHUSIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUIeH, STaHOJI, TIULEPUH, YKCYCHas KHUCIIOTa).
[IpupoHbie UCTOYHUKHU YTIAEBOAOPOJIOB (YroJib, IPUPOAHBINA ra3, HEPTH), MPOAYKTHI
ux TnepepaboTku (O€H3WH), MX poJib B OBITY W NPOMBINUICHHOCTU. [loHsITHE O
OMOJIOrMYECKU Ba)KHBIX BEUIECTBAX: KUPAX, OEJIKaX, YIJIEBOAAX — U UX POJIU B KU3HU
yesioBeka. MarepualibHOE €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeTUHEHUI.

KpemHuii, ero ¢puzndeckue 1 XMMUYECKUE CBOMCTBA, TIOJIYYCHHUE U TPUMEHEHHE.
Coenunenust kKpeMHus B npupojie. O6mue npeacrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOU kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiiine cTpouTeNnbHbIE MaTepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipo6iembl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIHLHBIX MaTEpHAJIOB B
IMOBCEIHECBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4yeHrne o0pa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI,
IIPOBE/ICHUE KAUYECTBEHHBIX PEaKLUi Ha XJOPUI-UOHBI U HAOIIOICHUE MTPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTPaXKAIOIIKe (PU3NUECKUE U XUMUYECKHUE CBOMCTBA T'aJIOTEHOB U
UX COEIMHEHUN (BO3MOXXHO MCIIOJb30BaHHWE BUACOMATEPUAIOB), O3HAKOMIIEHHUE C
oOpa3uamMu XJOpHUIOB (TaJOr€HUIOB), O3HAKOMJIEHHME ¢ oOpa3uamu cepbl U eé
COCIMHEHHUSIMU  (BO3MOKHO  HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HAOIIOJCHHE
npoiiecca 00yTIIMBaHUS caxapa oI JSHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI,
U3y4YeHUE XHMMHUYECKHX CBOWCTB pa30aBIIEHHONW CEpPHOW KHUCIOTHI, IMPOBEACHUE
KaueCTBEHHOM peakluu Ha Cylb(]aT-uoH U HAOIIOJEHUE NpHU3HAKA €€ MPOTEeKaHus,
O3HaKOMJIeHHE C (U3MYECKUMH CBOMCTBaMHU a30Ta, gocpopa U HX COCAUHEHUI
(BO3MOXKHO HCHOJb30BaHUE BUACOMATEPUATIOB), oOpa3laMu a30THBIX U (HOCHOPHBIX
ynoOpeHuii, noixydeHue, coOupanue, paclo3HaBaHWe W U3yUYE€HHUE CBOICTB aMMHaKa,
NPOBEJCHUE KaueCTBEHHBIX peaKlMii Ha MOH aMMOHUS U ¢docdarT-uOH U HU3ydYEeHHE
NPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI
C Meaplo (BO3MOXKHO HCIOJIB30BAHME BHJICOMATEPHANIOB), H3y4Y€HUE MoOjemei
KPUCTALIMYECKNX PpemETOK anmasza, rpadura, (QynepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  aCcOPOIMKM  PACTBOPEHHBIX BEHIECTB AKTHBHPOBAHHBIM YIJIEM W
yCTPOMCTBOM NpOTHBOTrasa, MOJy4deHHe, coOupaHHe, paclo3HAaBaHUE M H3yuyeHHUE



CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJICHHWE KAaueCTBEHHBIX pEeakluil Ha KapOoHAT M
CUJIMKAT-UOHBI U N3YUYEHUE NIPU3HAKOB UX MPOTEKAHNUs, 03HAKOMIICHUE C MIPOAYKIUEN
CHWJIMKAaTHOM NPOMBIIUIEHHOCTH, PELIEHWE SKCIEPUMEHTAIBHBIX 3a7ad 10 TEeMe
«BaxxHeunIe HeMETaUIbl U KX COCIUHEHHUS.

MeTtaniibl 1 MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUM UX
nonoxeHus B [lepuoauueckont cucreme xumMudeckux aneMeHToB /. . Menneneesa u
cTpoeHusa aroMoB. CTpoeHHe MeTaioB. MeTtalmueckas CBSI3b U METaJUIMYECKas
KPUCTAJUINYECKAs PEIIETKA. ODJEKTPOXUMUYECKUM Ppsii HAOpPSDKEHUH METaJlIoB.
dusznueckre W XMMHUYECKHE CBOWCTBa MeTayuioB. OOmme crnocoObl MONy4YeHHUs
MeTtaioB. [loHsTHE O KOppPO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3alllUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHHM, OpOH3a) U UX TPUMEHEHUE B OBITY
Y TPOMBIIIJIEHHOCTH.

[[{eounbpie MeTauibl: MONOKEHUE B Ilepmogumdeckoi cHCTEME XHMHYECKHX
anemeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HAaxXOXICHHE B TPHUPOJE.
du3nyuecKkue U XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus W Kanus). OKcuasl u
TUAPOKCH]IBI HATPUS U Kanus. [[puMeHeHne eI0UHbIX METAJUIOB U UX COCUHEHUM.

[[{eoyHO3E€MENIBHBIE ~ METAJUIBI  MarHMii W KajbUWW:  IIOJIO)KEHUE B
[Tepronnueckoii cucreme xumuyeckux 3nemeHToB JI. . MenaeneeBa, cTpoeHHE UX
aTOMOB, HaxoXJIe€HHE B mpupojac. Ou3nyeckue U XMMHYECKHE CBOMCTBA MarHus W
KaJblUsl. BaxkHenive coeMHEHus1 Kaublus (OKCH, TUAPOKCHI, coiin). KECTKOCTh
BOJIBI M CITIOCOOBI €€ yCTpaHeHUs!.

AsroMuHui: nojoxxeHue B [lepuoauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHME aTOMa, HAXOXKJIECHUE B Tmpupone. Duzmyeckue u
XUMUYECKHE CBOMCTBA anmoMuHUSA. AMQOTEpHbIE CBONCTBA OKCHAA U THAPOKCHUIA
AIIFOMHHMSL.

Kenezo: monoxenue B Ilepuoanueckoi cucreme Xumuueckux snementos [, W.
MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIeHUE B nipupoze. Pu3nueckre U XMMUYECKUe
cBoMcTBa xene3a. Okcupl, ruipokcuabl U conu xenesa (II) u xenesa (I1), ux cocras,
CBOMCTBA U NOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHUE ¢ 00pa3l[aMu METaJUIOB U CIUIABOB, MX (PU3NYECKUMHU CBOMCTBaMHU,
U3y4YEHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJCUCTBHUS OKCHIA KaJbLIUS M HATPUS C
BOJOW (BO3MOXXKHO HCIOJb30BAHUE BUJEOMATEPUAJIOB), HCCIEIOBAHUE CBOWCTB
KECTKOM BOJBI, IPOLIECCA TOPEHUS Kejle3a B KHCIOPOAE (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), NPU3HAKOB IPOTEKaHWS KadyeCTBEHHBIX pEAaKIHM Ha WOHBL:
MarHusi, Kajablus, amoMuHus, nuHkKa, sxenesa (II) u xenesa (III), menu (ID),
Ha0JII0ICHUE U OTMMCAHKE MPOIECCOB OKPAITMBAHUS TUIAMEHH MOHAMU HATPUS, KaIus
U Kajgblus (BO3MOXXHO  MCIOJIb30BAaHME  BHJIEOMATEPHANIOB), HCCIEAOBAHHE



aMm(OTEpHBIX CBOMCTB TUAPOKCHAA aAJIOMHUHHUS M TUAPOKCHAA LMHKA, pElIeHHUEe
HKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BakHelre MeTamibl U UX COEIUHEHUSD.

XuMHA M OKpYKAKOLIAA cpeaa

BemectBa um marepuansl B IIOBCEIHEBHOM KM3HM uYeloBeKa. besomachHoe
UCIIOJIb30BAaHUE BEILIECTB M XUMHUYECKHUX peakuuid B ObiTy. IlepBas momouns mpu
XUMUYECKUX 0XKOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpyKaromlel cpeabl (MpeaesibHas AOMyCTUMAas
KOHILIEHTparusi BemiecTB, nainee — [IJIK). Poib XumMuu B pemieHUH 5KOJIOTHYECKHUX
npoOem.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METaUIOB, IMOJMMEPHBIE
MaTepHaibl).

Mescnpeomemmubnie ceasu

Peanuzanus MexnpeIMETHBIX CBSI3€M NpU HM3y4eHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUYHBIX MOHSATHUH,
TaK U MOHATUH, SIBJISIOLINXCS CUCTEMHBIMHU ISl OTAENBbHBIX MPEIMETOB €CTECTBEHHO--
HAy4HOT'O LUKJIA.

OO0mire ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4yHbIM (akT, TUIoTe3a, 3aKOH,
TEOpHsl, AaHalIW3, CHUHTE3, KiIacCuPUKalusi, NEPUOJUYHOCTh, HaOIIOJICHHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE, U3MEPEHUE, MOJIETb, SIBICHHUE, TAPHUKOBBIN 2D PexT,
TEXHOJIOTHsl, MaTEPUAJIBI.

®dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SEKTPUUECKUI 3aps], NPOBOJAHUKH, OJYyIPOBOIHHKH,
TURJIEKTPUKH, (DOTOIIEMEHT, BEIIeCTBO, Telo, OO0BEM, arperatHoe COCTOSHUE
BEIIECTBA, a3, pacTBOpP, PACTBOPUMOCTb, KpUCTAJUIMUECKas pEHIETKa, CIUIABHI,
(bu3nUecKue BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI,
3BE31161, CoTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHUCTEMa, MHUHEPAIbHBIC
y100peHus, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAbl, TOPHBIE TOPOJIbI, MOJE3HBIE
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA HIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE  pe3yJbTaThl OCBOEHHsS MPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€¢ OOyYEeHHS XHMHHM B €IUHCTBE Yy4eOHOU U
BOCTIMTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMU POCCHUCKUMHU
COIIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPHHATHIMH B
oOlecTBe TMpaBUJIaMH W HOpPMamMu TOBEACHHS U CHOCOOCTBYIOT —Ipolleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATU3AIINN 00YYaIOIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OTpaXkaroT TOTOBHOCTh o0yuJaroumxcs
PYKOBOJCTBOBATHCSI CUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMIA U paclIMpeHue
OTIbITA JICSATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

[EHHOCTHOT'O OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIEUIO0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOM HayKH B JKU3HU
COBPEMEHHOr0 00IIecTBa, CIHOCOOHOCTH BIAJETh JIOCTOBEPHON HHGPOpMAIMEH O
NEPEIOBBIX JOCTUKEHUSAX M OTKPBITHSIX MHPOBOM M OTEUECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOpMax U TMpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, y4eOHO-HCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JIEATEIBHOCTH MPH BBITIOJHEHUH YUEOHBIX,
MO3HABATENbHBIX 3a/1a4, BBIINOJHEHHUM XHMHYECKUX OKCIEPHUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIU B ITPOLIECCE
3TOM y4eOHOM JAESITeIbHOCTH, TOTOBHOCTU OILICHMBATh CBOE IMOBEJICHUE U IMOCTYNKHU
CBOMX TOBapHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MUPOBO33pEHYECKHE MPEJICTABICHUS O BEIIECTBE U XUMHUYECKOW peaKIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIINE OCHOBY
JUI TIOHMMaHUsl CYITHOCTH HAy4YHOM KapTUHBI MUpPaA, NPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS PUPO/IbI, B3AUMOCBA3SIX UEJIOBEKa C MPUPOAHON CPEIoH,
0 POJIM XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENbHBIE MOTHBBI, HANpPABIECHHBIE HAa MOJIyYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOauMbIe nJisi OOBSCHEHHUS HaOMIOJAeMBIX IPOLIECCOB W SIBICHUH,
N03HaBaTeNbHOU, UH(YOPMALIMOHHON U YUTATEIBCKOM KYJIbTYpbI, B TOM YHCJIe HABBIKOB
CaMOCTOATENLHON pPabOThl ¢ Y4YeOHBIMM TEKCTaMH, CIPABOYHON JHUTEpPaTypoH,
JOCTYIHBIMU TEXHUYECKUMHU CPEJICTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTUH;



UHTEpPEC K OOYYEHHI0O U TMO3HaHWUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpPa30BaHMUIO, IPOEKTHOW U MCCIIEI0BATEIbCKON 1€ATEIbHOCTH,
K OCO3HAHHOMY BBIOOpPY HANpaBiICHHOCTH U YPOBHS 00yUYeHUs B ajbHeHIIeM;

4) popMupoBaHMS KYJbTYPbI 310POBbS:

OCO3HaHHUE LIEHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOUIIEHUSI K CBOEMY 3/I0pPOBbIO,
YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 >KW3HH, OCO3HAHHE TMOCJIECACTBUNA M HEMPUSITHE
BpEAHBIX  MpUBBIYEK  (YMOTpeOJEHUs  ajlKoroJii, HApKOTHKOB, KYpEHUs),
HEOOXOIMMOCTH COOTIOACHHS MPaBUJI 0€30MACHOCTH MPU OOPAIICHUH ¢ XUMHUYECKUMHU
BEIIECTBAMHU B OBITY U PEaIbHOM XKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

UMHTEPEC K MPAKTUUYECKOMY M3YUYEHHUIO Mpodeccuil u Tpyla pa3indyHOro poja,
yBOXECHHE K TPYAY M pe3yJIbTaTaM TPYIIOBOU AESITETLHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUST TIPEIMETHBIX 3HAHHMA 10 XUMUHU, OCO3HAHHBIN BHIOOpP WHIWBHIYATHLHOM
TPAaCKTOPUM TMPOJOJDKEHUsT OO0pa3oBaHUA C YUYETOM JMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCHEIIHOMN
npodecCUOHaIbHON AESITETbHOCTH U Pa3BUTHA HEOOXOJUMBIX YMEHUH, TOTOBHOCTb
aJIalTUPOBAThCS B PO eCcCHOHATBHOMN Cpefie;

6) 3K0J10rM4ecKOro BOCIIMTAHMA:

9KOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIIEHUE K MMPUPO/IE KaK UICTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHMSI, IOHUMAHUE IIEHHOCTU 3/I0pPOBOr0 U O€30MacHOTO
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY U
NCUXUYECKOMY 37I0POBbIO, OCO3HAHHME LEHHOCTU COOJIIO/IEHUS] MpaBUi 0€30MacHOro
MOBEJICHUS MPU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYaIUSIX, YTPOXKAIOIIUX 3/10POBbIO
U KU3HU JTIOJICH;

CIIOCOOHOCTH TPHMEHATh 3HAHUS, IMOJy4aeMble MPH W3YYCHUU XUMUH, IS
pelIeHusl 3a/1a4, CBSA3aHHBIX C OKPYKArOLIEW NMPUPOJHOU CPEIAOU, Ul MOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOM  KyJbTYphl, OCO3HAHMsS  TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJeM M MyTed HuX peHIeHHs I[OCPEICTBOM METOJO0B XUMUH,
HKOJIOTUYECKOTO MBILIUICHUSI, YMEHHUS PYKOBOJACTBOBAaThCS UM B MO3HABATENIbHOM,
KOMMYHHUKATHUBHON M COIIMAILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATDI

B cocraBe weranpenMeTHBIX pE3yJbTATOB BBIICISIOT 3HAYMMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYYHbIC MOHATHS (3aKOH, TEOPHS, MPUHIIHII,
runoresa, pakTt, CUCTeMa, MPOIECC, SKCIEPUMEHT U JPYroe.), KOTOPBIE UCIIONb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YU€OHBIX MMPEeIMETaxX U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (pOpMHUpPOBATh MPEACTABICHUE O LEIOCTHOW HAyYyHOW KapTUHE MHpa, U
yHHUBepcalbHble  yuyeOHble JeWCTBUS  (MMO3HABATENbHBIE, KOMMYHHUKATHUBHBIE,
peryJIITUBHBIE), KOTOphIe  oOecrmeunBaroT  (OPMUPOBAHHWE  TOTOBHOCTH K
CaMOCTOATENLHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU JEATEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE yieOHbIe el CTBUS

Ba3oBble Jioruueckue aeiicTBUs:



YMEHUS UCII0JIb30BATh MPUEMBI JIOTHUECKOTO MBIIIUICHUSI IPU OCBOCHUH 3HAHUI:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATUN (BBIACNATh MX XapaKTepHble MpPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JAPYTUMHU TMOHSATHSIMH), UCIIOJIb30BATh MOHATHUS IS
OOBSICHEHHSI OTIENBbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUSA U KPUTEPUU IS
KJIacCu(UKAIMM XUMUYECKUX BEIIECTB M XHWMHUYECKHX pEaKIHi, yCTaHABIUBATb
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKAY OObEKTaMU H3YyUEHHsI, CTPOUTH JIOTHUECKHE
paccyxaeHuss (MHAYKTUBHBIC, JCIyKTUBHBIC, IO AaHAJOTHH), JeNaTh BBIBOIBI U
3aKJIIOUEHUS;

yMEHHE TPUMEHATh B MpOLECCe TO3HAHMUA TMOHATUS (IpeaMETHbIE U
MeTanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IMIUPOKO MPUMEHSAEMbIE B XMUMHH MOJEJIbHBIC MPEICTABICHUS —
XUMHWYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKas QopMyia U ypaBHEHHE
XUMUYECKOMN peakiiy — MPHU PEIlIeHUH yueOHO-TI03HABATENIbHbBIX 3a/1a4, C YUETOM 3THUX
MOJICNIbHBIX MPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHMUYECKUX BEIIECTB M XUMHUYECKUX PEaKUui, BBISBISTH
oOlIre 3aKOHOMEpPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3M M MPOTUBOpPEUHs B
U3y4aeMbIX MPOIECCax U SIBIICHUSX.

Ba3oBble uccienoBaTebcKHe 1eCTBUSA:

YMEHHUE HCIOIb30BaTh IOCTABICHHBIE BOIMPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUs, a TaK)XXK€ B KaueCTBE OCHOBBI JJi1 (POPMUPOBAHUS THUIOTE3BI 1O MPOBEPKE
NPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKICHUMH;

npuoOpeTeHre OmblTa M0 IJIAHUPOBAHUIO, OpPraHU3alud U MPOBEACHUIO
YUYEHHYECKMX OJKCIEpUMEHTOB, YMEHHME HalmoJaTh 3a XOJOM  IIpoliecca,
CaMOCTOATEIILHO TPOTHO3MPOBATh €r0 pe3yibTaT, (opMyIHpoBaTh 00O0OIIEHUS U
BBIBOJIbI 10 PE3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIIEOBAHUS, COCTABIATh OTUET O
MpOJIeIaHHON padoTe.

Pabora ¢c unpopmanmei:

yMEHHE BbIOMpATh, AaHATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB M (OPM MPEICTABICHUS, MOIYYaeMyI0 M3 Pa3HbIX MCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsL JIUTEpaTypa XUMUUECKOTO COJEpKaHUs, CIIpaBOYHbIe TOCOOUS,
pecypcebl MHTepHeTa), KpUTHUECKH OLEHMBATh MPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO
uH(pOpMaIIHIO;

yMEHUE TPUMEHATHb PA3IUYHbIE METOAbl M 3alpoCchl MpU TOUCKE U OTOOpe
uH(OPMAIIHU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUISI BHIIOJHEHUS YUEOHBIX
U TI03HaBaTENbHBIX 3aJad OMNpeAeNEHHOro THUIMa, MPUOOpeTeHHe ombiTa B 00JacTu
UCTOJb30BaHUS  MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH, OBIaJeHHE
KyJIbTYypOH  aKTUBHOTO  HCIIOJIb30BAHMUSA  PA3JIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOATENFHO BBIOMpaTh ONTUMANbHYIO (OpMY MpeAcTaBlieHUs HWH(OpMaLuu U
WUTIOCTPUPOBATH PELIaeMbIe 334l HECIOKHBIMHU CXEMaMHU, JUarpaMMaMHu, JpyruMu
dbopmamu rpadKu ¥ UX KOMOWHAITUSIMU;



YyMEHUE HCHOJb30BaTh W AaHAIM3UPOBaThL B Mpolecce Yy4yeOHOW U
UCCIIEZIOBATEIbCKON AESITETbHOCTH HH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAOUIEH MPUPOTHOU CPEIBI.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1CHCTBUS:

yYMEHHUS 33/1aBaTh BOIMPOCHI (B XOJ€ Auanora u (Win) AUCKYCCUU) MO CYIIECTBY
o0cyx1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHHO BHITIOTHEHUS
MPEIOKEHHOW 3a/1a4H;

YMEHUS MIPEACTABIIATH IMOJTYUYEHHBIE PE3YJIbTaThl I03HABATEILHON AESITEIBHOCTH
B YCTHBIX U MHCbMEHHBIX TEKCTaX; JEJIaTh NMPE3CHTALUIO PE3YyJIbTaTOB BBIIOIHEHUS
XUMHUYECKOTO JKCIepuMeHTa (JabopaTOpHOTO OmbITa, JabopaTOpHOM pabOTHI IO
HCCJIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMeHUsi y4eOHOro COTPyJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MTO3HABATEIbHOM M MCCIEA0BATEIBCKON NEATEIbHOCTA NPU PELIEHUN BO3HHKAFOIINX
npo0seM Ha OCHOBE Y4&Ta OOIIMX HHTEPECOB U COTIacOBaHUS MO3UIUH (00CYKIeHUS,
OoOMEH MHEHUSIMH, «MO3TOBBIE HITYPMbI», KOOPAWHAIUS COBMECTHBIX JIEHCTBUM,
orpeziesieHue KPUTEPHEB IO OLIEHKE KayecTBa BBHITIOJHEHHON pabOThl U ApyTHe).

PeryiasiTuBHbIC YHUBepPCaJIbHbIE y4eOHbIC 1CHCTBUS:

YMEHHE CaMOCTOATENIbHO ONPEACNATh LEIH JEATEIbHOCTH, IUIaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJMPOBATH W TPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NEeSITEebHOCTh, BBIOMpaTh Haubosiee 3((HEKTUBHBIE CIOCOOBI pelIeHUs Y4eOHBIX U
NO3HABATEJBHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBIISATh WM  KOPPEKTUPOBAThH
MPEJIOKEHHBIM aNTOPUTM JEHUCTBUN MPU BBINOJHEHUU 3aJJaHUM C YUETOM IOJTYUECHUS
HOBBIX 3HaHM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOM II€JIM, YMEHHUE HCMOJIb30BATh U
AHaJM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBHH 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHBI

B cocTraBe npeIMeTHBIX PE3yIbTATOB [0 OCBOEHUIO 00S3aTEIHHOTO COACPKAHUS,
YCTaHOBJICHHOTO JaHHOU (esiepaibHON paboueil mporpaMMOu, BBIJICISIOT: OCBOCHHBIE
00y4arolUMUCs Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI IeUCTBUH, crienupuiecKkue 1is
npeaIMeTHON 00J1acTH «XUMUs», BUABI ACSITEILHOCTU 10 MOJYyYEHUIO0 HOBOTO 3HAHUS,
€ro MHTEpHpeTaluy, MpeoOpa3oBaHUI0O M MPUMEHEHHIO B Pa3IUYHBIX y4EOHBIX U
HOBBIX CUTYAaIUsX.

K xoniy obyuenusi B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUIA:

e PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYECKUX IIOHSATUH: aTOM, MOJIEKYJIa,
XUMUYECKUN D3JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JIsI XMMUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHYECKas peakuus, KilacCUPUKaAIMs peakluil: peakuuu



COEIMHEHHUS, PEAKIMK PA3JIOKEHUs], pEaKIMKU 3aMEIIEHUs, peakuu oOMeHa,
9K30- U SHAOTEPMUYECKUE PEAKIINHU, TETTIOBOM 3PPEKT peakiuu, SApo aToma,
AIIEKTPOHHBIN CJIOM aToMma, aToMHasi OpOUTallb, PaJAuyC aTOMa, XUMHUYECKas
CBA3b, NOJIAPHAs WU HETOJISIPHAsl KOBAJEHTHAs CBA3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHHUOH, pacTBOp, MaccoBasi JIOJisl BemlecTBa  (IPOLEHTHAs
KOHLIEHTpAaI|s) B paCTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHYECKUX TIOHATUH U
NPUMEHSATH 3TH IMOHATHUS [IPU ONMCAHUU BEILIECTB U UX MPEBPALICHUI;
UCTOJIb30BaTh XUMUUECKYIO0 CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJI BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKINN;

ONpEIENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX,
CTENEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX, TPUHAITIEKHOCTD
BEIIECTB K OMNpEACIEHHOMY KJACcCy COEIMHEHUN 1o (opmynaM, BHJ
XUMUYECKOM CBA3M (KOBaJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;
packpeiBath cmbicn [lepmogmueckoro 3akona [J[. WM. MeHnneneesa:
JNEMOHCTPUPOBATh IMOHUMAHUE IEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHX 3JIEMEHTOB OT HX NoJioxkeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHHMs, 3aKOHa ABOTaapo;

OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 (hopmy [lepuonnueckoit cuctemsl
XMMHUYECKHUX DBJIEMEHTOB: pa3linyaTh MOHATUS «JIaBHasg mnoxarpynmna (A-
rpynna)» u «mnobdounas noarpynmna (b-rpymnmna)», mansie U 00JbIINE TEPUODI,
COOTHOCUTH 00O3HAUEHHUs, KOTOpble uMeroTcss B Tabmuie «llepuoanueckas
cucreMa xumudeckux oneMeHtoB JI. M. MenzaeneeBa» ¢ 4UCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHWMHUYECKHX D3JIEMEHTOB (COCTaB H
3apsn sApa, oOlee YUCo 3JIEKTPOHOB U paclpeielieHHe UX MO 3JIEKTPOHHBIM
CJI0sIM);

KJIaCCU(PUIMPOBATh XUMHUYECKUE HIIEMEHThI, HEOPraHMYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (IO 4YMCIy M COCTaBy YYacTBYHIOIIMX B pPEaKIMH
BEIIECTB, 0 TEIJIOBOMY D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, IMOATBEPKIAsl OINKUCAHHE NPUMEPAMU MOJEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KA4E€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH MPOTEKAHUSI XUMHUECKUX PEBPALLECHUN B pa3JIMYHBIX
YCIIOBHSIX;

BBIYKCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILLECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »JJIEMEHTa MO (QOopMyse COEIUHEHUs,
MacCCOBYIO JOJIFO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO
XMMUYECKOUN peaKkinu;



NPUMEHSATH OCHOBHBIC OTIEPAIMU MBICIUTEIBHON JCSITETFHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHne, CHUCTEeMaTH3aIio, KiIacCU(UKAIIHIO,
BBISIBJICHUE TNPUYUHHO--CJICJICTBEHHBIX CBS3€M — M W3Yy4eHHsS CBOMCTB
BEIIECTB U XUMUYECKHUX PEaKIIUi, €CTeCTBEHHO-HAYYHbIE METObI IO3HAHUS —
HaOIOZICHHE, W3MEPEeHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (pealbHBId U
MBICJICHHBIN);

CJIEIOBATh MPaBUJIaM TOJIb30BAaHUS XMMHUYECKON TOCYI0H U 1a00paTOpHBIM
obopymoBaHMEM, a Takke IMpaBuUjaM oOpalleHus ¢ BeIIeCTBAMU B
COOTBETCTBHH C UHCTPYKIUSAMU MO BBIIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX
OTIBITOB 10 MOJYYEHUIO0 U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (BOJOpOAA U
KHUCIIOpOia), IPUTOTOBIICHUIO PACTBOPOB C OMPENEIEHHOM MaccoBOM JoJiei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M  TMPOBOJUTH XUMHUYECKUE
AKCIIEPUMEHTHI IO PACTIO3HABAHHIO PACTBOPOB MIEIOYEH U KUCIIOT C TOMOIIIBIO
WHANKATOPOB (TakMyc, (peHondTarent, METUIIOPAHXK U APYTHE).

K koniy oOydyenust B 9 kiacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHIA:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX ITOHATHN: XUMUYECKUHN 3JIEMEHT,
aToOM, MOJIEKYJla, WOH, KAaTHOH, AaHUWOH, NPOCTOE BELIECTBO, CJIOXKHOE
BEILIECTBO, BAJEHTHOCTh, JJEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIEHUS,
XUMUYECKas peakilusi, XUMUUecKasi CBsI3b, TEIIOBOM 3 (eKT peakuu, MOoJb,
MOJISIPHBIN 00BEM, pacTBop, DIIEKTPOJIUTBHI, HEIJIEKTPOJIUTBHI,
AIIEKTPOJIUTHYUECKAs TUCCOLMAIMS, PEaKlIMi HOHHOTO OOMeHa, KaTaiau3aTop,
XMMHUYECKOE paBHOBecHe, OOpaTuMble U  HeoOpaTHMblE  pEakiuH,
OKHCJINTEIILHO-BOCCTAHOBUTENIBHBIE PEAKLIUNA, OKUCIIUTENb, BOCCTAHOBUTEID,
OKHCJICHME U BOCCTAaHOBJICHHE, AJIOTPONUS, aM(POTEPHOCTb, XUMHUYECKas
CBA3b (KOBAJICHTHAs, NOHHAS, METAINTMYECKAs), KPUCTAJUITMUECKasl PeIETKa,
KOpPpO3Usl METAJUIOB, CIUIAaBbl, CKOPOCTh XMMHMYECKOW PEaKLUH, IMPEAEIbHO
nornycrumas konueHtpanus [1/1K Bemecrtsa;

WUIIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XUMHUYECKUX TIOHATUM U
IIPUMEHSTH 3TU MOHATHUSA IIPU ONIMCAHNUU BEIIECTB U UX IPEBPALCHUN;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (POPMYJI BEIIECTB U
YPaBHEHHUM XUMHUYECKUX PEAKIIHA;

ONPEACIIATh BAJEHTHOCTh U CTEIECHb OKUCIEHUS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa, MPUHAICKHOCTh  BEIIECTB K
onpeAenéHHOMY KJIAcCy CO€IUHEHMI 1o (GopMyJiaM, BHJI XUMUYECKOW CBSI3U
(KOBaJIeHTHAsl, NOHHAs, METAJUIMYECKAsl)) B HEOPIaHMUYECKUX COEIMHEHUSX,
3apsij] MOHA 10 XUMUYECKOU opMmyJie, XapakTep Cpebl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKOU PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbici Ilepuomunueckoro 3akona JI. M. MenneneeBa wu
JNEMOHCTPUPOBATh €ro IIOHMMAHMWE: OIUCBIBATD M XapaKTepHU30BaTh



tabnuunyo (opmy Ilepuomudeckold CUCTEMBl XHUMHUYECKHUX JIIEMEHTOB:
pasnuyaTh TOHSATHS «TJIaBHAs moArpymnmna (A-rpymma)» U «moOodHas
noarpynmna (b-rpynma)», Maneie u OoJibIlIME€ TIEPHOJBI, COOTHOCUTH
0003HaueHHUsA, KOTOPhIE UMEIOTCSI B MEPUOINYECKON TaOJIUIle, C YUCTOBBIMU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB H
3apsij aapa, o0IIee YUCiIo SJISKTPOHOB U PACTIPEACTICHHUE UX 10 dJIEKTPOHHBIM
CJ105IM), OOBSICHSITH OOIITHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWUCTB JICMEHTOB
U MX COCIWHCHUU B TIpelesaX MajblX MEPUOJOB U TJABHBIX MOATPYMN C
y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOUIMX B PEAKIUH
BEIIECTB, MO TEIUIOBOMY J(PQEKTy, MO HM3MEHEHHIO CTEICHEH OKHUCICHHS
XUMHYECKHUX DJIEMEHTOR);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME H CHenupUIecKue XUMHUYCCKUE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPIKIas OMMCAHNE PUMEpaMuU
MOJICKYJIIPHBIX W HMOHHBIX YpaBHEHHUH COOTBETCTBYIOIIUX XHWMHUYECKHX
pEeaKuunii;

COCTaBIISITh YPABHEHUS DIIEKTPOJIUTHUECKON TUCCOIMAIMH KHUCIIOT, IMIEI0YeH
U COJIeH, TIONHBIC W COKpAIICHHBIC YpPaBHEHHsI PEAKIMii MOHHOTO OOMEHa,
ypaBHEHUS PEaKIUi, TOTBEPKIAIOIINX CYIIECTBOBAHUE TEHETHUECKOM CBS3H
MEXIy BEIIECTBAMHU PA3IUYHBIX KIACCOB;

pacKpeiBaTh  CYIIHOCTh  OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
MOCPEJICTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHCca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TPOTEKaHUS XUMUYECKUX NPEBpAICHUA B Pa3IAIHBIX
yCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJIIO XHMHYECKOTO »JJIEMEHTa 1O (opMysie COEIUHEHUS,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOU pEeaKInu;

coOIOaTh TPaBWJIA MOJIH30BAHMS XUMHUUECKON MOCYION U J1abopaTOPHBIM
000pyI0BaHUEM, a TAKXKE ITpaBUiia OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU TIO BBIIIOJIHEHUIO JTAOOPATOPHBIX XMUMHUYECKUX OIBITOB TIO
MOJIYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOTO
rasa);

MIPOBOJUTH PEAKIIMU, MOATBEPKIAIONINE KauyeCTBEHHBINM COCTaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABaTh OMNBITHBIM TYTEM XJIOPUA-, OpPOMHUI-, HOIUA-,
KapOoHat-, Qocdar-, cuiukar-, cyibdar-, TUAPOKCUA-UOHBI, KATHOHbI
aMMOHHS W WOHBI M3YYCHHBIX METAJUIOB, IMPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;



MIPUMEHATh OCHOBHBIEC ONEPAlMN MBICIUTEILHOW AEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 00OOIICHNE, CUCTEeMATU3aIUIO, BBISBICHUE MPUYMHHO-
CJIEACTBEHHBIX CBSI3€d — JUIsl M3YUYEHMS] CBOMCTB BEIIECTB M XHMHUYECKHX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HaHUS — HaOIIOJCHUE,
U3MEpEeHUe, MOJACIIMPOBAHKE, SKCIIEPUMEHT (PeaTbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacon
Ne HanmeHoBaHue pa3ienoB u dnexkTpoHHble (UG poBbIe)
KonTpoJabHbie IIpakTHyeckue
n/n TeM NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThl padoThI
Pasnea 1. [lepBoHaya/ibHbIe XMMHYeCKHE TIOHATHUS
Xumust — BakHast 0071aCTh

1.1 €CTECTBO3HAHUS U MPAKTUIECKOU 5 2 bubmorexa HOK

' P https://m.edsoo.ru/7f41837¢

NESITEIIbHOCTH YeJIOBEKa

12 BemecrBa u xXumMuueckue 15 1 bub6nuoreka [IOK

’ peakiuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nen 2. BaxkHeiiline npeacTaBuTe/ I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoz. I[Torstie 06 6 bubnuoreka LIOK

’ OKCHJIaX https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonstie o kucnorax u ? 1 bubmuoreka [JOK

’ COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopnr. [Tonsitue 00 5 I 1 bu6motexa [JOK

’ OCHOBaHHSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJTaCCHI 1 I 1 bu6motexa [JOK

' HEOPTaHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢

Uroro no pazpeny 30

Paznea 3. [lepnoanueckuii 3axoH u [lepu

oquyeckasi cucreMa xumnueckux jiemeHToB . U. MenaeseeBa.

Xumuuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pP€aKuuu

CTtpoeHue aTOMOB.

3.1

[Tepnoanueckuii 3aK0H U
Ilepuoanueckas cucrema

7

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
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XHUMHUYECKHX 31eMeHTOB ], .
MenpeneeBa. CTpoeHue aroma

XUMHYECKas CBI3b.

32 Owcmiensio- 8 oo 11537
BOCCTaHOBUTEJIbHBIC PEAKIINN
Bbuobmmoreka IIOK
Hroro o paszexy 15 https://m.edsogm/7f4 1837¢
PezepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U TeM (undpossbie)
Koutpoabnbie IlpakTudeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypcsl
Pa3jen 1. BemecTBo U XMMHU4YeCKHeE peakUNU
11 [ToBTOpenue u yriybieHue 3HaHUA 5 1 bubanorexa [JOK
' OCHOBHBIX Pa3zIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubanorexa [JOK
) peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAS TUCCOLMALINS. 2 1 1 bubanorexa [JOK
' XUMHYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pazpnen 2. HemeTa/uibl M X COCAUHEHUS
1 OO01as xapaKTepUCTUKAa XUMUYECKUX 4 1 bubnuoreka LIOK
' anemeHToB VIIA-rpynmsl. ["amorens https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKAa XUMUYECKUX
2.2 aneMeHToB VIA-rpymnmel. Cepa u eé 6 1 buommorexa T{OK
’ TPYTHEL 3P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast xapakTepUCTHKA XUMHUUECKUX
2.3 aneMeHToB VA-rpynmnsl. A30T, hocdop u ux 7 1 bubmmorexa [HOK
' PYIHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0mas xapakTepuCTUKa XUMUYECKUX
24 aneMeHToB IVA-rpynmel. Yraepon u 8 2 2 brbmorexa LIOK
’ . Py ' POl https://m.edsoo.ru/7f41a636
KpEeMHUI U UX COeMHEHUS
Uroro no pazueny 25

Pazgen

3. MeTa/1J1bI M X COeTMHEHUS



https://m.edsoo.ru/7f41a636
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. bubmuoreka [JOK
31 Obmpe cBolicTEa MTATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Bakneime MeTajuibl ¥ UX COSTUHEHUS 16 hitps-//m.cdsoo.rw/7f41636
Uroro no pazneny 20
Pasznen 4. XuMusi u okpy:kamomas cpeaa
4.1 B TBa U MaTepHabl B *KU3HU YeJIOBEKa 3 bubmmorera [JOK
’ CHeCTBa 1 MaTepralt https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE BDE 3 bubmuoreka [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kontpoabubie I[lIpakTudeckue A op
n/n Bcero u3ydyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

| [Tpenmet xumuu. Poib XuMum B )KU3HA 1 1 Hepensa bubmuoreka [JOK
yejoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c

2 IlonsTue 0 MeTogax MO3HAHUS B XUMUHU 1 1 nepens bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[TpakTraeckas padota Ne 1 «[Ipasuiia 2 Hepens

3 paboThl B 1a00paTOpUU U MPUEMBI I bubnuoreka LIOK
oOpaiteHus ¢ 1a60paTopHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHHEM»

4 Yuctele BemecTBa U cMecd. CriocoObl 1 2 HepgensA bubnuoreka [IOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTraeckas pabota Ne 2 «Pa3nencHue 3 Hepens

5 cMmeceil (Ha mpuMepe OYUCTKU 1 bubmorexa HOK

N PHMED https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOW COJIN )»
3 Heaenn bubnnorexa [JOK
6 ATOMBI 1 MOJIEKYJTBI 1
y https://m.edsoo.ru/ff0d2a6c

7 XHMHUYCCKHUE DJIEMEHTHI. 3HAKU 1 4 Hepens bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie 1 cnoXXHBIE BEIIECTBA 1 4 Heqens bubmorexa HOK

P H https://m.edsoo.ru/ff0d2a6¢
5 bub. OK
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 HEACNA nonmoreka L

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H MTOCTOSTHCTBA COCTaBa BCHICCTB.

5 Hepena

bub6nuoreka [IOK
10 Xumunueckas popmyna. BaieHTHOCTh
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX AJIEMEHTOB
1 OTHOCHUTEILHAA aTOMHAs Macca. 6 HegenA bub6nuoreka [IOK
OtHOCUTENbHAS MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHIECKOTO AJIEMEHTa B 6 Hepens bubnnorexa [JOK
COeINHEHNH https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemectBa. Monb. Mosnsipaast 7 Hepens bubanorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3HUeCcKUEe U XUMHYCCKHE SBIICHHS. 7 Hepens bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
L5 [Ipu3HaKy ¥ ycIoBUS IPOTEKAHUS 8 Hepens bu6motexa [JOK
XUMHYECKUX PeaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 8 HepenA bu6motexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koauvecTBa, MacChl 9 Hepens
17 BEI[ECTBA 10 YPaBHEHUAM XUMHUYECKHUX buommorexa IIOK
Hl . yp https://m.edsoo.ru/ff0d5708
peaxiui
Knaccudukarms XuMAYeCKIX PEeaKITHid 9 Hepens
18 (coenuHEHMS, Pa3IOKECHMSI, 3aMEIICHUS bubmmorexa [IOK
P ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN- 10 Hepena
19 sHImKIoneauct. O0o0menne n bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
crucTeMaTru3aIus 3HaHuH
20 Kontponbnas pabora Nel o Teme 10 Hepens bu6motexa [JOK
«BelliecTBa U XUMHUECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras Bo3ayxa. 11 Hepena
v v a bubnnorexa [JOK
21 Kucnopon — snemeHT u npocroe

BemecTBo. O30H

https://m.edsoo.ru/ff0d448e
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dus3nyeckre 1 XMMUYECKHUE CBOIMCTBA 11 Hepena
22 KHUCII0pOJIa (peaKuu OKUCICHUS bubmmorexa [HOK
pOAa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenwue). [lorarue 06 okcumax
Croco0ObI TOTy4YEeHHS KUCIOPO/Ia B 12 Hepens
23 J1a00paTOpHH Zlqn OMLIIHJ'IerHOCTI/I i bubmorexa [OK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumenenne kucmopoa
TerutoBoii 3¢ (eKT XUMHIECKOH peaKIn, 12 Hepens
24 MOHATUE O TEPMOXUMHUYECKOM YPaBHECHUH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKITUIX
TomnuBo (HepTh, yroJib U METaH). 13 Hepena
25 3ar H3HGI§I/IC¢I;O3 g a, CIIOCOOBI iro i buommorexa TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAIECHUS
[TpakTrdaeckas padota Ne 3 o Teme 13 Hepens
26 «lTonmydenne u cobrpanue KUCIOPoa bubmorexa HOK
y . P PO, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €TO CBOMCTBY»
7 Bopopoa — 3iaeMeHT u mpocToe 14 Hepena bubnnorexa [JOK
BeIecTBO. HaxokneHue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 Du3nYecKue U XUMUYSCKIE CBOMCTBA 14 Hepens bubnnorexa [JOK
Bogoposa. [Ipumenenre Bogopona https://m.edsoo.ru/ff0d4dd0
15 Hepens bubmuoreka [JOK
29 [TonsiTHE O KUCIOTAX U CONSIX
https://m.edsoo.ru/ff0d50d2
30 CrocoObI TOTy4eHHS BOJIOPO/Ia B 15 Hepens bubnnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrdaeckas padota Ne 4 o Teme 16 Hepens
31 «[Tomy4yenne u cobupanue BoI0poIa buommorexa TOK
yi . P FOPOa, https://m.edsoo.ru/ff0d4£42
W3YYEHHUE €TO CBOMCTBY»
1 Mousipablit 00BEM ra3oB. 3aKOH 16 Hepens bu6motexa [{JOK

ABoraapo

https://m.edsoo.ru/ff0d542¢
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Brrancnenus 00bpéMa, KomdecTBa 17 Hepens
33 BEIIIECTBA rasza Mo €ro u3BECTHOM bubmorexa HOK
i Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruncnenus 06bEMOB Ta3oB 10 17 Hepens
34 ABHCHHUIO PEaKIIMKM Ha OCHOBE 3aKOHA bubmmorexa OK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
35 Du3nYecKue U XUMUYSCKIE CBOMCTBA 18 Hepens bubmuoreka [JOK
BOJbI https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanuii. [lonsitue 06 18 Hepens bu6mmotexa [JOK
UHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputenn. HaceieHHbie u 19 Hepens
37 HEHACHIIIEHHBIE pacTBOpPEI. MaccoBast buommorexa TOK
5 P PEI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PacTBOPE
[TpakTraeckas pabota Ne 5 mo Teme 19 Hepens
18 «ITpuroroBieHue pacTBOPOB C bu6motexa [JOK
omnpeAenEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbHas pabora Ne2 o teme 20 Hepens bubnnoreka [IOK
«Kwucnopoa. Bomopos. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KIaCCU(HUKAIHS, 20 Hegena bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XUMUYECKUE CBOWCTBA 21 Hepens
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: cOCTaB, Kiaccuukaius, 21 Hepena bubnnorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHnne U XMMHUYECKHE CBOMCTBA 22 Hepena bu6nunoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocTta, KitacCupuKaIus, 22 Hegena bubmuoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue U XuMHUYECKHE CBOMCTBA 23 Hepena bu6motexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIATypa, CIiocoObl 23 Hepens bubmuoreka [JOK
MTOJTyYEHHUS], XHMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padorta Ne 6. Pemenue 24 Hepena
47 SKCIEPUMEHTAIBHBIX 3a4a4 110 TEME bubanorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUI
43 I'eneTndeckas cBSI3b MEXIY KilacCaMu 24 Hepens bu6motexa [{JOK
HEOPTaHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
N 25 Hepena bubnnotexa [JOK
49 O06o01eHre 1 cucTeMaTU3aIusl 3HAaHUH
H a https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme 25 Hepensa
50 "OCHEBHBIG KJ'II;CCI:I HEOpPraHU4YeCKHX ’ bubnmorexa LIOK
on P https://m.edsoo.ru/00ad9ela
COeMHEHUI
[IepBbIe NONBITKN KJIACCU(UKALTAN 26 Hepensa
P ¢ a bubnuoreka LIOK
51 XAMHWYECKHX 31eMeHTOB. [IoHATHE O
https://m.edsoo.ru/00ad9fta
TPYIIAX CXOAHBIX DJICMEHTOB
Tlepuonuueckuii 3akoH u Ilepuonuueckas 26 Hepena
bubnuoreka [IOK
52 cructemMa XuMuueckux snemeHToB . U.
https://m.edsoo.ru/00ada52c
MenaeneeBa
53 Tlepuonpl, TpymIibl, TOATPYIIIEI 27 nepens bubmmorexa [OK
p > TPYTHIRL, TIOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX S/EP. 27 Hepena bu6motexa [{JOK

H3oromnsr

https://m.edsoo.ru/00ada342
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CTtpoeHne 3JIeKTPOHHBIX 000JI0UeK 28 Hepensa
. bubnnorexa [JOK
55 aToOMOB 3JIeMeHTOB [lepuoanyeckoi
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO JIEMEHTA 28 Hepens
. bubmuoreka [JOK
56 TI0 €r0 MOJOKEHUIO B [lepnoanueckon
https://m.edsoo.ru/00ada824
cucteme 1. 1. MenneneeBa
3nauenue [leproanueckoro 3aKkoHa IS 29 Hepensa
57 pa3BUTHUs HAyKu U npakTuku. J1. 1. bubanorexa [JOK
MenzaeneeB — y4E€HBIN, IENAroT U https://m.edsoo.ru/00ada96e
rpakJIaHuH
58 DNEeKTPOOTPULIATETLHOCTh aTOMOB 29 Hepena bu6motexa [{JOK
XUMUYECKHUX IEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumuyeckas CBSI3b 30 Hepens buommorexa TOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nomnsipHast XaMu4yeckast 30 Hepena bubanorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HemoisipHasi XuMAYECKast 31 Hepena bu6motexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
31 bub. OK
62 CrenieHb OKUCIICHUS HEACNA nonmoreka L
https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEILHEIS 32 Hepens bubnnotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
32 bub. OK
64 OKHCIUTENN U BOCCTAHOBUTENN HEACNA nonmoreka L
https://m.edsoo.ru/00adb076
33 Hepens bubnnorexa [JOK
65 l'omoBas koHTpOJIbHAS paboTa
A P P https://m.edsoo.ru/00adb486
PesepBHeIil ypok. O6001mIeHNE 1 33 Hepens
P P \I,u N a bubnnorexa [JOK
66 cucreMaru3anus 3Hanuii/ Beepoccuiickas

npoBepoYHas paboTa

https://m.edsoo.ru/00adb33c
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67 PesepBHeIil ypok. O6001IeHNE 1 1 34 Hepens bu6motexa [{JOK
cucTeMaTHU3alus 3HaHUN https://m.edsoo.ru/00ad9cb2

68 PesepBublit ypok. O6001eH1E 1 I 34 Hepena bu6motexa [JOK
cucTeMaTH3alus 3HaHUN https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KJIACC

KoauyecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnubie  IlpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepnoanueckuii 3aK0H.
bu6mmoreka IIOK
1 [lepuonnueckas cucteMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3BMEHEHUU
2 CBOMCTB XUMHUYECKHX IJIEMEHTOB 1 bubmmorera [IOK
i https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX NEPUOIOB
3 Knaccugukanus u HOMEHKIIATypa ) bubnuoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOM CBSI3H M THITBI 1 bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o Teme
5 «IToBTOpEeHue u yriayoieHrue 3HaHui 1 1
OCHOBHBIX Pa3JieIoB Kypca 8 Kiiaccay
6 Knaccudukanms xuMuaecknx ) bu6mmoreka IIOK
peaKumii Mo pa3IMYHbIM MMPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKOU
bu6mmoreka IIOK
7 peakunu. [ToHsATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKLUsiX
[TonsiTHE 0 XUMUYECKOM PABHOBECHUHU.
2 ®akTOphl, BIUAIONINE Ha CKOPOCTH ) bu6mmoreka IIOK

XUMHYECKOMN PpCaKkiuru U MOJIOKCHUEC
XUMHUYCCKOT'O paBHOBECHUS

https://m.edsoo.ru/00adc28c
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OKHCIUTEITFHO-BOCCTAHOBUTCILHBIC

bubmotexa [JOK

IMPUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOTUTHUECKON
10 nccoruanmu. CHWIbHBIE U cl1a0ble bubmmorexa LOK
A HHatn. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honusle ypaBHEHUS peaKIINA bubmorexa LIOK
yp peaKt https://m.edsoo.ru/00add448
XUMHWYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHMUI B CBETE IIPEICTAaBICHUNA 00 bubmorexa LIOK
. et https://m.edsoo.ru/00add5d8
3JIEKTPOIUTUYECKON JUCCOLUAIIAN
XUMHWYECKHE CBOMCTBA COJIEN B CBETE
13 MIPECTABIEHHUNA 00 bubmmorexa LOK
e . https://m.edsoo.ru/00add8b2
SJIEKTPOJIUTUYECKON JUCCOLUAITNN
14 ITonsaTre o ruapoan3e coneu bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
L5 O06001eHre U CUCTEMaTH3aIIHS bubmmoreka [JOK
3HAaHUN https://m.edsoo.ru/00addd12
ITpaxkTtrueckas padorta Ne 1.
16 «lfeI_HCHI/Ie 3Kcnpe UMEHTAJIHLHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7a9
KonTpomnbaas padota Ne2 mo teme
17 «IIIEKTPOINTUYECKAS TUCCOLIMAIINS bubmorexa LIOK
p A THATHL https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUN B PACTBOPAX)
O01asg xapakTeprucTUKA TAJIOTEHOB.
18 XI/II:/I-II/I‘IGCKFI,/IG CBI())ﬁCTBa Ha OpuMepe bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJopa
XaopoBogopon. ConsHas KHCIOTa,
POBOAIOPOA N bubmotexa [JOK
19 XUMUYECKHE CBOWCTBA, MTOJIYUCHHE,

https://m.edsoo.ru/00ade104
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[TpakTraeckas pabota Ne 2 o Teme

20 «ITonydyeHune COITHON KUCIIOTHI bubmmorexa TIOK
y N _ ’ https://m.edso0.ru/00ade348
U3y4YeHHe e€ CBOMCTB
Brruncnenus mo ypaBHEHUSAM
. bubmotexa [JOK
21 XUMUYECKHUX PEAKIIUH, €CIIU OJNH U3
https://m.edsoo.ru/00ade488
peareHTOR JIaH B U30BITKE
” OO01mmas XxapaKTeprCTUKA AIIEMEHTOB bubnuoreka [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnorponHsie MOIU(PUKAIIMH CEPHI.
23 Haxoml;eHI/Ie cephl I/I(beé COG,I[I/IHeI})II/Iﬁ B bubmorexa LIOK
p N https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKUE CBOMCTBA CEPhI
24 CepoBoniopon, cTpoeHue, huzndeckue bubnnoreka [IOK
¥ XMMHAYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepol. CepHasi KHCIIOTA,
25 (u3nyecKre U XUMUYECKHE CBOMCTBA Bubnmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XuMHUYeCKUe PEeaKIny, JIeKaIue B
OCHOBE TIPOMBIIIUIEHHOTO CIT0Cc00a
MOJIYYEHHS] CEPHON KUCIIOTHI.
26 XuMHUUeCcKoe 3arpsi3HeHUE bubmmorexa HOK
. P https://m.edsoo.ru/00adec8a
OKPY>KaIOIIEeH Cpeibl COeTMHEHUSIMU
cephl. Berancnenne MaccoBoit 1om
BBIXO0/Ia TIPOJIYKTa PEAKIIUN
7 Jlmarnoctrueckast KOHTPOJIbHAS
pabora o matepuanam OI'D
OO6m1as xapakTeprucTHKa SJIEMEHTOB
73 VA-rpynisl. A30T, pactipocTpaHeHue bubnnoreka [IOK

B IIpUpoJIe, PU3NUECKHE U
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMUaxk, ero Gu3nIecKue u

29 XUMHYECKHE CBOMCTBA, MOJIYUYCHUE U bubmorexa [IOK
> oMYA https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas padbora Ne 3 mo teme
30 «[TomyueHne aMMHaKka, H3ydeHHE €To bubmorexa I1OK
. e > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 ABOTHas KUCIIOTA, €€ GU3NIECKUE ’ bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHME HUTPATOB U COJIEH
aMMOHHUS B KQ4eCTBE MUHEPAITbHBIX

32 no0OpeHui. XUMHUYECKOE bubmorexa I[1OK
yAoop ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMHU a30Ta
®docdop. Okcug bocdopa (V) u

33 q)ocgo pHaH KI/ICJ'I((I))Ta q)q)ylzm(qez:xne u bubmmorexa [IOK

P N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYICHHE
Hcnonws3zoBanue gochaToB B kKauecTBe

34 MUHEpaIbHBIX YI00pEeHUH. bubmmoreka [JOK
3arpsi3sHeHUE NPUPOIHOMN CPEJIbI https://m.edsoo.ru/00adfc20
dhocharamu
Yraepon, pacopocTpaHeHNE B

35 pu 2)16 (II))I/ISI/II‘)IGCKII)/IG U XUMHAYECKHUE bubmmorexa TIOK

p ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Okcupl yriaepoja, ux (U3ndecKue u

36 XHMHYECKHE CBOHCTBA. bubmotexa [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE ¢ OKcuaoM yriepona (IV)

R bubmanoreka LIOK

37 VYronnHas KHCIIOTa U €€ COnu 1

https://m.edsoo.ru/00ae006¢
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[TpakTraeckas padota Ne 4 o Teme
"IlosryyeHue yriekucaoro rasa.

bu6mmoreka IIOK

38
KauecTBeHHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
1oH"

[TepBoHavambHBIC TOHATHS 00
bu6mmoreka IIOK
39 OPraHUYECKHX BEIIECTBaX KakK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yTiepo/ia
40 Juarnoctuueckas paboTa 1o
Martepuanam OI'D
N bubmmotexa [IOK
41 KpeMmHuii u ero coequHeHust
https://m.edsoo.ru/00ac080a
[IpakTuueckas padorta Ne 5. Pemenue

4 SKCIEPUMEHTAJIbHBIX 3a4a4 10 TEME bubnuoreka [IOK
«BaxHeimue HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIMTHCHUS
KonTtponbHas pabora Ne3 o Teme

N bubmmotexa [IOK
43 «Baxueinme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COCITMHCHUSDY
OO6m1as XxapakTepuCTUKa XUMHUICCKUX
3JIEMEHTOB — METAJIJIOB.

44 MeTtannuueckast CBs3b U bubmmoreka [JOK
METAJUINYECKasi KPUCTATUINYECKAs https://m.edsoo.ru/00ael03e
pemérka. Pu3ndecKkre CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

N bubmotexa [JOK
45 DNEKTPOXUMHUYECKUN Pl
. https://m.edsoo.ru/00ael156
HaIpsHKEHUI METAIIOB
OO6mmue crocoObI MoTydeHus
bu6mmoreka IIOK
46 MetaitoB. CrutaBbel. BerauciaeHus mo

YpaBHCHUAM XUMHUUYCCKUX peaKm/Iﬁ,

https://m.edsoo.ru/00ael 156
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€CJIM OJINH U3 PEAreHTOB CONEPIKUT
npuMecu

bub6mmoreka IIOK
47 [TonsiTE 0 KOPPO3UU METAIIOB
https://m.edsoo.ru/00ae1278
bubmotexa [JOK
48
[Henormbie MeTauTb https://m.edsoo.ru/00ae14b2
49 OKcuABI U THIPOKCUIBI HATPUS U bubmotexa [{OK
KaJIus https://m.edsoo.ru/00ae14b2
50 [IlenouHoO3eMeENbHBIE METAIIITBI — bubmmotexa [IOK
KaabIIMA 1 MarHuii https://m.edsoo.ru/00ael5e8
51 Baxnelimme coeTMHEHUS KalbIUs bubmmorexa [IOK
A 1 https://m.edsoo.ru/00ael5e8
5 JKEcTKOCTE BOABI M CIIOCOOBI €€ bu6mmoreka IIOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo teme
I N bubmotexa [JOK
53 JKEcTKOCTD BOABI 1 METOLI €6
" https://m.edsoo.ru/00aelae8
YCTpaHCHHUSI
54 PN — bubmotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U bubnnoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmotexa [JOK
56 XK
eeso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIPOKCHUIBI U COJIH JKelie3a bubmmotexa [IOK
(IT) m xene3a (I11) https://m.edsoo.ru/00ae35¢6
58 O06o01eHre U cCucTeMaTU3aIus
3HAHUAU
59 [IpaxTuyeckas pabora Ne 7. Pemenne bubnnoreka [IOK

OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME

https://m.edsoo.ru/00ae3de8
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«Baxueimnme MeTauIbl 1 UX
COEIUHEHUSI

Brraucnenus o YpaBHCHUAM
XUMHYCCKUX peaxunﬁ, €CJIM OJJUH U3

60 pEeareHToB J1aH B N30BITKE WIIH ) bubnuoreka [IOK
COZEPKUT IpuMecH. Brrancnenus https://m.edsoo.ru/00ae1750
MacCOBOM /IO BBIXO/a MPOIYKTa
peaxkuuu
61 O00011IeHNE ¥ CUCTEMATH3AIINA 1
3HaHUI
62 I'omoBast kOHTpOBHAS paboTa 1
63 BemectBa 1 maTepuaisl B 1 bu6mmoreka IIOK
MOBCEIHEBHOM KU3HU YeI0BEKA https://m.edsoo.ru/00ae3f50
64 XuMHUecKoe 3arps3HeHNe 1 bubnuoreka [IOK
OKpYKaroliei cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemennn I bubnuoreka [IOK
9KOJIOTMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 Peseprubiii ypok. O6001IeHE 1 I bubmmoreka [JOK
cucTeMaTH3alus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 Peseprubiit ypok. O6001IeHNE 1 I bubmmoreka [JOK
CHCTeMaTH3alrs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubliit ypok. O6001eH1E 1 ) bubnnoreka [IOK
CHCTeMaTH3allrs 3HAHUN https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB T1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIMOHEpHOE
obmectBo «M3aarenscTBO «IIpocBerieHue»

» Xumus, 9 xnacc/ Pymzutuc I'.E., ®enpaman @.I'., AkninonepHoe o0I11ecTBoO

«M3marenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA
https://prosv.ru/_data/assistance/136/69299166-985e-11de-b619-

0019b91502d2.pdf?ysclid=1ly0qchytv669992645 Meroaudeckoe mocodue s

YUUTENS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

1) http://www.hemi.nsu.ru/ (OCHOBBI XUMHUHU. DIECKTPOHHBINA YUCOHUK)

2) http://yaroslaw.narod.ru/ (Kucinopoacoaepikaiiye opraHu4eCKue COSTUHEHUS )
3) http://www.himhelp.ru/ (ITonHbIi Kypc XUMURN)

4) http://chemi.org.ru/ (YueOHUK XHUMUN)

5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHas XUMHUsI)

6) http://hemi.wallst.ru/ (Xumus. OGpa3oBaTeIbHBINA CAUT AJIS ITKOJIHHUKOB)

7) http://chemistry.narod.ru/ (Mup xumun)

8) http://www.alhimikov.net/ (ITone3nas uHpopMaLMsI 1O XUMUH)

9) http://www.alhimik.ru/ (AJIXUMUK)



10) http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 xumun)
11) https://resh.edu.ru/subject/29/8/ Poccuiickas snekTpoHHas mKoja. XumMus 8

12) https://resh.edu.ru/subject/29/9/ Poccuiickas snexkTpoHHas 1mkoja Xumus 9



JIucT KOPppPEKTHPOBKH MOYPOYHO-TEMATHYECKOr0 IJIAHMPOBAHUS padoyeii mporpaMMbl

C 20 IpOBEJICHa KOPPEKTHPOBKA TOYPOUHO-TEMATUUECKOT0 [TAHUPOBAHUSL.

[Ipuyuner:

KosnnuecTBo ypokoB 10 KOPPEKTHPOBKU

KonnuecTBo ypokoB 1ocie KOppeKTUPOBKHU

Ne  ypoka | Jlata ypoka
Jo Jo

Tema ypoka
KOPPEKLUH | KOPPEKIHH

Ne ypoka
nocie
KOPPEKIH
"

JlaTta ypoxka
nocie
KOPPEKIIH

Tema ypoka (TeMbl YPOKOB) MOCIIE KOPPEKLIUH

Dopma KoppeKLuu

«Paccmotpeno» Ha MO yuureneit

oT

[Ipeacenarens MO

20 mporokon Ne

«CornacoBaHoy» 3aM. 1upekTopa mo YBP

« » 20
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