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ITporpamma 1o XMMuM Ha ypOBHE OCHOBHOTO OOILETO 00Pa30BaHKA [¢OCTABACHAHE OCHOBE
TpeOOBaHUIM K pe3ylnbTaTaM OCBOEHHSI OCHOBHOW 0Opa30BaTEIbHOM MNPOTpaMAst: @CHOBHOTO
obmero obpazoBanus, npeactaBieHHbix B PI'OC OO0, a Takxe Ha OCHOBE (henepalbHOU
paboueli mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMU MPETOAaBaHusl yueOHOro mpeameTa
«Xumus» B 00pa3zoBaresibHbIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TpEACTaBICHHE O MLENsAX, oOIIel cTpareruu OoOydeHus,
BOCIIUTAHMS M Pa3BUTHS OOYyYAIOIIUXCA CPEACTBAMU yUeOHOTO MpeaMeTa, YCTaHABIMBACT
o0s13aTebHOE TIPEIMETHOE CONIEpKaHue, MPEAyCMaTpUBaeT paclpenesieHHe ero Mo KiaccaMm U
CTPYKTYPHUPOBAHUE I10 pa3eiaM U TeEMaM MPOrpaMMbl IO XUMUH, ONIPEEIIIeT KOJTNIECTBEHHbIC
U KAYeCTBEHHBIC XapaKTEPUCTUKH COJACP)KAHUS, PEKOMEHIYEMYIO IOCIEI0BaTeIbHOCTD
U3yUYeHUS] XUMUHU C YIETOM MEXMPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSA3EH, JIOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIMXCs, OMpeAeNsieT BO3MOXKHOCTH TpeaMeTa
Ui peanu3alvu  TpeOOBaHMI K pe3yjabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTIO 00111er0 00pa3oBaHus, a TakXke TpeOOBaHUM K pe3ylbTaTaM
oOy4eHUs] XMMHUU Ha YPOBHE LeJell M3y4YeHHs] TpeaAMeTa U OCHOBHBIX BHJOB Y4eOHO-
M03HABATEIHHON JAESITEILHOCTH 00YJaOIIErocsi 0 OCBOCHHUIO YU4EOHOTO COlep KaHuUs.

3HaHNE XUMHH CITY)KUT OCHOBOH /151 (GOPMUPOBAHUS MUPOBO33PEHUS 00yUaIOIIErocs, ero
NPEICTaBICHUA O MaTrepualbHOM €IMHCTBE MHpPA, BXHYIO POIb HUTPaloT (popMupyembie
XUMHEH MPEeICTaBICHHS O B3aMMOIPEBPAIIICHHUSIX YHEPTUU U 00 DBOIOIMH BEIIECTB B MPUPOJIE,
0 MYyTAX pPEIIEHUS TIOOATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOH,
HHEPTETHUECKOM, MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3APaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH JIJIsl caMOpa3BUTHA U (OPMUPOBAHUS KyIBTYPHI
JUYHOCTH, €€ 001Iel U PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHNE MBIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH 00yuaronuxcs,
HaBBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOW  NeATEeThbHOCTH, JKCIEPUMEHTATBHBIX |
UCCIICZIOBATEIbCKIX YMEHHM, HEOOXOIMMMBIX KaKk B TIOBCEIHEBHOW KH3HU, TaK U B
npoeCCUOHABHOM JIeSITETLHOCTH;

3HAaKOMHUT CO CHENU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI IIETOCTHOTO
B3NIsiJa HAa E©AWHCTBO TIPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(bopMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYaOIINXCS;

CIoCcOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM
3HaHHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B DJKOJOTHMUYECKOE OOpazoBaHHE
00y4Jaronuxcs.



JlanHble HampaBieHUS B OOyYEHHH XMMHU OOECIEUMBAIOTCS CIEeUU(UKON coaepikaHus
yu4eOHOTO TpeaMeTa, KOTOPBIM SABISETCS TNEeNarormieckd afanTHPOBAHHBIM OTPaKECHHEM
0a30BOI1 HAYKM XMMHH HA ONPENEIEHHOM 3TaIle €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs OPHUEHTHPOBAH HA OCBOCHHE
00y4arIUMHUCS CUCTEMBI ITEPBOHAYAIBHBIX MOHATUN XUMHH, OCHOB HEOPIaHUYECKOW XUMHUHU H
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IMOHSATUN OPTaHUYECKON XUMUU.

CtpykTypa coaep:aHusl MPOTrpaMMbI MO XUMHUU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona Kk €€ m3ydeHuro. CoaepikaHHe CKIaJbIBACTCA U3 CUCTEMbI MOHATUH O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHCTEMBbI MOHATHI O XuUMHYecKkoil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO NMPUHLMIY NOCIEAOBATEIBHOTO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPEACTaBICHUMN 00 IEKTPOIUTUIESCKON AUCCOIUAIIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU IOJNYYEHHBIX H
OCMBICJICHHBIX (DAaKTOB, Ppa3BUBAIOTCS MOCJEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY,
BBINOJIHASA (DYHKUIMU OOBSICHEHUS U MPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEU
IIPAKTUYECKOTO MPUMEHEHHUS U MIOJyYECHUS N3Yy4aeMbIX BEIIECTB.

OcBoeHue MPOrpamMMbl [0 XUMHH CIOCOOCTBYeT (OPMHPOBAHUIO MPEACTABICHUS O
XUMHAYECKOW COCTABIISIIONIEH HAyYHOW KAPTHHBI MHpPA B JIOTHKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOAAaM ITO3HAaHUS B Hayke. M3yuenne xumun
IPOUCXOAUT C TMPUBICYCHHUEM 3HAHUW M3 pPaHEe M3YYECHHbIX YYEOHBIX IPEIMETOB:
«Oxpyx)arommi Mup», «buonorus. 5—7 knacce» n «Pu3nKa. 7 Kaacey.

[Tpu n3ydyeHnn XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMUYECKON HAyKU Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOU IEITEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KYJBTYphl. 3a/iada y4eOHOTO MpEeIMETa COCTOUT B (POPMUPOBAHHUH
CUCTEMbl XMMHUYECKUX 3HAHUN — BaXHEHUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
IPUOOUIEHUH K HAyYHbIM METOAAM MO3HAHUS IPU U3YYEHHH BEIECTB U XUMUYECKHUX PEaAKIIHi,
B (OpPMHpPOBAHMM M PA3BUTUM II03HABATEIBHBIX YMEHUH M WX MNPUMEHEHHU B Y4eOHO-
MO03HABATEIBHON U Y4EOHO-UCCIEeI0BATENbCKON IEATEIbHOCTH, OCBOCHUH IIPABUIJI O€30MacHOTO
oOpanieHus ¢ BEIIeCTBAMHU B MOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMUU Ha YpOBHE OCHOBHOTO OOILIEro OOpa3oBaHUS BAXKHOE 3HAUCHUE
npUOOpENH TaKUE 1eNIH, KaK:

— (popMUpPOBaHKME MHTEIUIEKTYaIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PEIICHUM, CIOCOOHOM ananTUpoBaThCAd K
OBICTPO MEHSIIOUIUMCS YCIIOBUSM JKU3HU;

— HamnpaBJI€HHOCTh OOy4YEHHS Ha CHUCTEMaTHYEeCKOe MpHOOLIeHHnE OO0yYarolmuxcs K
CaMOCTOATEJIBHOW  TO3HABATEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJAM  IO3HAHWI,
(bOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHne YCJIOBUM, CIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOy4YarOIIMMUCS OIbITa
Pa3HOOOpa3HOW NEATETbHOCTH, O3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIHOUEBBIX
KOMITETEHIIMH ), UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE JIS1 PA3TUUHBIX BUIOB IESATEIbHOCTH;

— ¢opmupoBanue o01el GyHKIIMOHAIBHOW U €CTeCTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSACHATh M OLEHUBATH SIBICHUS OKPYXKAIOIIETO MHUpA, UCHOJb3Ysl 3HAHUS U
OMbBIT, TMOJYYEHHbIE MPU M3YyYEHUU XHUMHHM, TPUMEHATH HMX NPHU pPEIIeHHH TpolsieM B
IMOBCEIHEBHOM KU3HU U TPYAOBOU JIESATEIBHOCTH;

— (opMupoBaHHe y 00yHaroUuXcsd T'yMaHUCTUYECKUX OTHOUICHUH, MOHUMAaHUs IEHHOCTH
XUMUYECKUX 3HAHWM NJis1 BHIPAOOTKHU SKOJIOTMYECKH 1EJIeCO00pa3HOro MOBEIEHUsS B OBITY U
TPYZIOBOM JIEATEIIBHOCTU B LEJISIX COXPAHECHUS CBOETO 340POBbS U OKPYKAKOILIEU MPUPOTHOU
Cpensbl;

— pa3BUTHE MOTHMBalMM K OOyYEeHMIO, CIIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHMSI OOIIEUETOBEUYECKUX I[IEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00yYeHUSI.



OO0miee 4ncio 4acoB, OTBEIEHHBIX I U3yUYCHUS] XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Henento), B 9 kiacce —
68 yacoB (2 yaca B HEZEIIO).



COAEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp X¥MuM B KW3HM 4YelloBeKa. XMMHUS B CUCTEME HayK. lema u
BemiecTra. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosiHue Beniect. llonsTue o
METO/aX MO3HaHMs B XUMUH. UncThle BemecTBa U cMecu. CocoObl pa3ieieHust CMECEeH.

ATOMBI W MOJEKYyIbl. XUMUYECKAE 3JIeMEHTbl. CHMBOJBI XMMHYECKUX 3IIEMEHTOB.
[IpocThie u cnoXKHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUYECHHUE.

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
NOCTOSHCTBA cocTaBa BenlecTB. OTHocuTenbHas aromHass Macca. OTHOcCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anmocCBsI3b KOMMYECTBA, MAacChl U
YyHuCla CTPYKTYPHBIX €MHUI] BellecTBa. Pacuérel o popmynam XMMHYECKUX COEAMHEHUM.

du3znyeckue U XUMUYECKHE SIBICHMS. XHUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIeCTB. XuUMHUeckHe ypaBHeHHs. Kiaccupukanms XUMHUECKHX
peakiuii (CoeAMHEHNUs, Pa3I0KEHUs, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYNOM, MpaBUiaMu padOThl B JIaDOpaTOpUU U MpUEMAMHU
oOpaiiieHus ¢ 1abopaTOpHbIM O0OPY/IOBaHUEM, W3YUYEHUE U ONKCaHuE (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HaOMIoneHne (pu3nyeckux (IIaBICHHE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUsl BOJbI) 1 XUMUYECKUX (TOpEeHUE
CBEYM, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIECHCTBHE MeJla C KHUCIIOTOW) SIBICHUH,
HaOJIIOZICHUE U ONHCAHKE MPU3HAKOB MPOTEKAHUSI XUMUYECKHUX PEeakInil (pasyioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapws, pasioxkenue ruapokcuna meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco6oB
pazaeneHusl CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHUE, AUCTUIUIALIMS,
xpoMaTtorpadusi, MNPOBEACHUE OUYMUCTKM IIOBAPEHHON COJNM, HAONIOAEHUE M ONUCaHue
pPE3yNIBTATOB NMPOBEICHUS OIBbITA, WUIHOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE
MojieJIei MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT U MPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoga B Npupone, (pU3Myeckne M XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Okxcunbl. Ilpumenenue xkuciopona. CnocoObl TMOMy4YEHUsT KUCIOpoIa B
JabopaTopuu U NPOMbIILIEHHOCTH. KpyroBopot kucnopoa B npupoze. O30H — ajioTporHas
MoJU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YypaBHEHUS, 3K30- U
SHJIOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE
NapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bomopon — aneMeHT M mpocroe BemecTtBo. HaxoxkzaeHue Bomopoga B IPUPOIE,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MIPUMEHEHHE, CIIOCOOBI Moy4eHusl. KuciaoTel v comnu.

MosnsipHbliii 00bE€M ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnueckne cBOWCTBAa BOIbl. Boma kak pactBopurens. PactBopsl. HackineHHbsie u
HEHACBILLICHHBIE PAaCTBOPBI. PacTBOpMMOCTH BemecTB B BoAe. MaccoBasi JTOJsl BELIECTBA B
pacTtBope. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJIIE U B KNU3HU
yenoBeka. KpyroBopot Bozbl B mpupoje. 3arpsi3HeHHe NpUPOIHbIX BoA. OXpaHa U OYMCTKA
IPUPOAHBIX BOJ.

Knaccuduxanus Heopranmyeckux coenuneHuid. Oxcunpbl. Knaccudukaius OKCHIOB:
coseoOpasyromiue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenxiiarypa oxcugoB. dusznueckue M XUMHUYECKUE CBOWCTBA OKCcHAOB. llomyuenue
OKCHU/JIOB.

OcHoBanusi. Kiaccudukanus ocHOBaHMIA: IIENTOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA OCHOBaHUMU. llomyueHue
OCHOBAaHHI.

Kucnotsl. Knaccugpukanus kucnor. Homenknarypa kucinot. usznyeckre 1 XuMUYeCKHe
cBoucTBa KMCIOT. Pan aktuBHOCTH MetasuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenkiarypa coneil. @uznueckue U XMuMHYECKHE cBoMcTBa conel. [lomyuenue
COJIEH.



['eHeTrueckas CBSI3b MEXTY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUIA.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpENIEeTICHUE COIepP KaHUs KUCIOpOoa B BO3AyXe, OTyUeHHE, COOMpaHue,
pacro3HaBaHuE M M3YYEHHE CBOICTB KHCIOpOAa, HaOMIOAEHHE B3aUMOJCHCTBHS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MIPEKPAILEHUs TOpeHuUs (TI0’Kapa), 03HAKOMIICHUE C
oOpa3laMi OKCHJIOB M OIMHCAHHWE UX CBOICTB, MOJyuyeHUE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBhe Bojgopoma ¢ okcumom meau (1)
(BOBMOXKHO ~ HCMOJNB30BaHWE  BUJEOMATepUasoB), HaOmIOAeHHE O00paslloB  BEIIECCTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pacTBOPUMOCTBIO, TMPUTOTOBIECHHE PACTBOPOB C  OMNPEACIEHHOM MAaCcCOBOM  JOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeTalaMu (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIONCHUE M3MEHEHUS OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W IIeJouel, u3ydyeHue B3aumonencTBus okcuga meau (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHUCJIOT C MeETajUlaMHU, peaklWil HeUTpaiu3aluu, MOJTYyYEHHUE HEPACTBOPUMBIX
OCHOBaHMI, BBITECHEHHE OJHOTO MeETaula JPYIMM W3 pacTBOpa COJM, pEILICHUE
AKCIEPUMEHTAIIBHBIX 33J1a4 10 TeMe « BaxkHeumme Ki1acChl HEOPraHUYE€CKUX COCAUHECHUIN.

IHepuoauueckuit 3axoH u Ilepuoauyeckas cucrema xumMudeckux djiemenros /. U.
MenaeseeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBUTE/IbHbIE PEaKINH

[lepBbie MOMBITKM KJIACCU(PUKAIIMU XUMUUYECKUX dJIeMeHTOB. lloHsTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U WIEJIOYHO3EMEJIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepuomunueckas cucrema xumuyeckux osnemeHToB /[l U.
MengeneeBa. Kopotkonepuoanas u anuHHomnepuoaHas (opmbl [lepronnyueckoit cUCTEMBI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUO/Ia U TPYIIIIHI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HW3oromsl. Onexrponsl. CrpoeHue
ANIEKTPOHHBIX O000JIOUEK aTOMOB NepBbIX 20 XuUMHUYECKHX »3JeMeHTOB Ilepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHHIO B
[Tepuonnueckoint cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajiyca aTOMOB XUMUUYECKUX JIEMEHTOB, METAJUTMYECKUX
Y HEeMETaJUIMYE€CKUX CBOMCTB MO TPyIaM U Mepruojiam.

3nauenue [lepuonuueckoro 3akoHa u [lepuoandeckoil CuCTEMbl XUMUUECKUX JIIEMEHTOB
IUISl pa3BUTHUS Hayku U npakTuku. J1. 1. MenzaeneeB — yu€Hbli U TpakKTaHUH.

Xumuyeckass  cBsi3zb.  KoBajeHTHas  (mosisipHass M HEMOJSpHasi)  CBS3b.
DNEKTPOOTPUIIATEIFHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccsl
OKHUCJICHUS U BOCCTAHOBIECHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHre oOpa3lioB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOACHCTBUE THAPOKCUIA
[IMHKA C PaCTBOpPaMU KHCJIOT U IEJI0UeH, TPOBEACHUE OIMBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (TOPEHUE, PEaKIIMK Pa3JI0KEHHUSI, COSTUHECHMUS ).

Mescnpeomemmnnie ceasu

Peanuzanust MeXIpeaAMETHBIX CBSI3€H MPU U3YYCHUU XUMUU B 8 KJIacCe OCYIIECTBISETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
SIBJISIFOIIIUXCSI CHCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHSTHS: HAy4yHbIH (akT, rumore3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalus, NEPUOAUYHOCTb,  HAOMIOJCHHE,  HAKCIEPUMEHT,
MOJIETTUPOBAaHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusuka: marepusi, aroM, OJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKHUM 3apsiji, BELIECTBO, TEJO, 00bEM, arperaTHoe
COCTOSTHHE BEIIECTBA, ra3, (U3NYECKUEe BEIIMUUHBI, CIUHUIIBI U3MEPEHUsI, KOCMOC, TIJIaHETHI,
3BE371b1, ComHILE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, TOJIE3HBIC
HCKOIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.



9 KJITIACC

BeiecTBo M XMMHUYeCKasi peakius

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuuyeckux osnemeHtoB J[. H.
MenneneeBa. CrpoeHrne aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KNS, KAJIbLMSA U UX COCIMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTH CBOWCTB BEILIECTBA OT TUIA KPUCTAUINYECKOW PEIIETKH M BHJIA XUMUYECKOU
CBA3U.

Knaccudukamuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XuMHUECKIX peakui Mo pa3IndHbIM MIPU3HAKaM (TI0 YHCITY U COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHHUIO CTEleHEeU
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
SHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[Tonsite o ckopocTu XxuMuueckoi peakuuu. [loHsTre 06 0OpaTUMbBIX U HEOOpPATHUMBIX
XUMHAYECKUX peakiusax. [loHATre O rOMOTreHHBIX M TeTEpPOreHHbIX peakumsax. [lonsTue o
karamnse. llonatne o xumMuueckoM paBHOBecHH. DAakTOpbl, BIUSAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTHYECKON TUCCOUUALMU. DNEKTPOJIUTHI U HEANEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHu3M IUCCOLMALMM BEIIECTB C PAa3IUMYHBIMU BUJAAMU XHMHYECKOM CBS3H.
Crenenp qucconuau. CUibHbIE U cIa0bI€ JIEKTPOJIUTHI.

Peakiiuun noHHOrO OOMEeHa. YCIIOBUS MPOTEKAHUS PEAKUUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIC NOHHBIE YpaBHEHMS peakiui. CBOMCTBA KUCIIOT, OCHOBAaHUU U COJIEN B CBETE
NPEICTaBICHU 00 AIIEKTPOIMTHYECKOM Auccounanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOINU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJESMH KPHCTAJUIMYECKMX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJOpUla HaTpus),
UCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pPEaKIMU OT BO3JIECUCTBUSA PA3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosneil (BO3MOXKHO HCIOJNb30BAaHUE BHUAECO MaTepuasioB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEaKIMil HOHHOTO oOMeHa (0O0pa3oBaHUe
0CajJka, BBIJEJIEHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TOpeHue, peaklui pa3ioKeHUs, COCIUHEHNS),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IOMOLIBIO KAaYECTBEHHBIX PEAKLWN HA HOHBI,
pEILIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHue U (U3HUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XVWMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa (B3aMMOIEWUCTBHE C METallaMU, HEMETaJlJIaMH,
niesnioyamu).  XsopoBogopon. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIY4YEHUE,
IpuMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOPOAA Ha OpraHu3M 4esnoBeKa. Baxueumue
XJIOPUIBI U X HAXOKIECHUE B IPUPOJIE.

O6mast xapakrepucTtrka 37eMeHTOB VIA-rpynnbl. OcoOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u pU3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cephl. AJIJIOTPOITHBIE MOM(DUKAIIMU KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBoAopol, cTpoeHue, GU3HUYECKUe U XUMHUYecKue cBOMCTBAa. OKCUABI Cepbl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCIOTa, PU3NYECKUEe U XMMUYECKHUE CBOMCTBA
(oOmMe kak MpencTaBUTENs Kiacca KUCJIOT M crnerupuyeckue). XMMUYECKUE peakiuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO croco0a MOMy4eHUs cepHoul Kucnothl. [IpumeHeHue
cepHoil KucHOThl. CoOnM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peakiusi Ha Cylb(ar-uoH.
Haxoxnenue cepel U €€ COeAUHEHUN B npupoge. XUMHUYECKOE 3arpsA3HEHUE OKPYKarOILIEH



Cpelbl COEIMHEHHMSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U BOAOEMOB),
CHOCOOBI €ro MpeA0TBPALLICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCIEHUS. A30T, pacmpocTpaHeHHEe B HpuUpoae, (U3NYECKHUe u
XUMHUeckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (QuU3MYecKue u
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakuus Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ MoMy4YeHHne, (PU3NYeCKue U XMMHUECKHE CBOMCTBa (00IMEe KaK MpEeACTaBUTENS
KJ1acca KUCIOT U crienududeckue). VMcnonps30BaHue HUTPATOB U COJEH aMMOHHS B KauyeCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JIOKIW, 3arps3HEHHE BO3JyXa, IOYBbl M BOm0EMOB). Docdop,
ayorponiaeie Momudukaruu  pocdopa, Quznueckne W XUMHUUYECKHE CcBoMcTBA. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonps3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepucTuka 31eMeHTOB |VA-rpynnsl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEePHBIC CTCIICHH OKMCICHHUS. YIIIEPOX, AIUIOTPONHBIC MOAM(HUKALINH, PACIPOCTPAHCHHE
B NPHPOAC, (PU3MYCCKHEC U XMMHYCCKHE CBOMCTBA. Ancopbuus. Kpyrosopor yriaepoma B
npupoae. OKcuipl yrinepoaa, ux (Gu3nueckrue U XUMUYeCKUe CBOMCTBA, ACHCTBUE HA KUBBIC
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3AHHBIE C OKCHJIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ COJM, UX (PU3NYEeCKHEe U XUMUYECKHE CBOMCTBA, IMOJYyYEHHE U MPUMEHEHUE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETUJIEH, 3TaHOJ, IIUUEPUH, YKCycHas kuciorta). IIpuponnsie
VCTOYHUKH YIJIEBOJOPOAOB (Yroib, MPHUPOIHBIA Ta3, HE(PTh), MPOIYKTH UX MNEPEepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSTHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: JKHpax, Oelkax, yrieBoAaX — M UX pOJIM B >KM3HU 4YesloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero (usnueckue M XUMUYECKHE CBOMCTBA, IMOJY4YEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupoge. OOmme mnpencrabienus o0 okcuae kpemuus (IV) u
KpeMHUeBOW kucinore. CHIMKaThl, MX HCIOJb30BAaHUE B OBITY, B MPOMBIIUIEHHOCTH.
BaxkHeiiline CTpoUTENbHbIE MaTepUaibl: KEPAMHKA, CTEKIJIO, LIEMEHT, OETOH, JKEJIe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIUN HA XJIOPU-UOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUs, ONBITHI,
oTpaxaromue pU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIOB), O3HAKOMJICHUE C OOpa3liaMu XJOpUJIOB (TajJOTeHHUJIOB),
O3HAaKOMJICHHE C oOpa3lamMu cepbl U €€ COCIMHEHUSIMH (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEpUasIoB), HaONIOICHHEe Tpoliecca OOyIIMBaHUsI caxapa TMoj JACHCTBHEM
KOHLICHTPUPOBAHHOM CEpPHOM KHCIOTHI, HU3YUYEHUE XUMHUYECKHX CBOMCTB pa30aBiIE€HHON
CEepHOM KHUCJIOThI, MPOBEJAEHUE KAYECTBEHHOM peakuuMu Ha cyab(ar-uoH U HaOroaeHue
pU3HaKa €€ MPOTEKAHMsI, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOWMCTBaMHM a30Ta, ¢pochopa u ux
COEIMHEHHM (BO3MOXKHO MCIIOJb30BaHUE BUJEOMATEPUAIOB), oOOpa3llaMH a30THBIX U
dbochopHbIXx ynoOpeHui, MoNydeHue, coOMpaHUe, paclo3HaBaHWE W HU3YYEHHE CBOWCTB
aMMUaKa, MpOBEICHNE KaYECTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yyeHUe
IIPU3HAKOB MX NPOTEKAHUSA, B3aUMOJACUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MebI0 (BOBMOKHO HUCTIONB30BAaHUE BUIEOMATEPUATIOB), U3yUEHUE MOJIENIEH KPUCTAIITNYECKUX
pemérok anmasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM  aJcopOIuu
PAcTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM MPOTHBOrasa, MOJydeHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB YIVIEKMCIOTO Tra3a, MpOBEIEHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CUJIMKAT-MOHBI M M3YyYEHHE NPU3HAKOB UX
NPOTEKAHMsS, O3HAKOMJIEHWE C NPOAYKIMEH CHUJIMKATHON MPOMBIIUIEHHOCTH, pEUIEHUe
HKCIIEPUMEHTAIBHBIX 3aJ1a4 10 Teme «BakHeillne HeMeTallJIbl U UX COSTUHEHUS.

MeTtaJjlibl M MX COEIMHEHUSA



OO1masi XapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nonoxenuss B Ilepuogmyeckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoerust aromMoB. CrpoeHue MeTauioB. MerajmMueckas CBS3b M MeTajuIMYecKas
KpUCTAJUIMYECKasl PEIIETKA. DJIEKTPOXUMUYECKHUI psii HANPSHKEHUH MeTaioB. OPu3ndeckue
U XMMHYECKHE CBOMCTBa MmeTajuioB. OOmme crnocoObl mnomydeHuss MetaiioB. [lonsarue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOpPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U MPOMBIIUIEHHOCTH.

[llemounple MeTaiIbl: monoxkeHue B [lepruogudeckon cuCcTeEME XMMHYECKHUX DJIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. dDusmueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe Harpus M Kaius). OKCUAbl U TUAPOKCUIBI HATpUS U
Kkanus. [[pumenenne menouHbIX METAIIOB U UX COCTMHEHUM.

[[lesoyHO3€MENBHBIE METAJUIBI MAarHuid M KajlbLMM: MojoxeHue B Ilepuommueckon
cucrteMe xuMudeckux aemeHtoB J[. . Menaeneesa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MAarHus U Kajblius. BaxkHenme coeTMHEHNS
KaJnbUus (OKCUA, TUAPOKCU, COIH). KECTKOCTH BOMIBI M CLIOCOOBI €€ YCTPAHEHHUS.

AmomMunuii: nonoxenue B Ilepuoguueckoil cucreme XxuMuyeckux anemeHtos /[l WM.
MenneneeBa, CTpOEHHE aToMa, HaxXOKAECHUE B Mpupone. PuU3NUECKHEe U XUMHUYECKHUE
CBOICTBa amfOMUHUSA. AM(OTEepHBIE CBONWCTBA OKCHIA M TUAPOKCH 1A ATFOMUHUS.

Kenezo: momoxxenue B llepuogmueckoit cucreme xumuueckux siemeHToB J[. .
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHWe B Ipupone. Dusznueckne M XUMHYECKHE
cBorcTBa »xene3a. Okcunbl, rTuapokcunabl U conu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHWE C oOpa3llaMM METaJUIOB U CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BAHME BUJEOMATEPUAJIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOABI, Ipoliecca
TOpEHUsl XKejle3a B KHUCIOPOAE (BO3MOXHO HCIIONb30BAaHUE BUIEOMATEPUAJIOB), MPU3HAKOB
IIPOTEKAHMS KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus, KaJbLMs, aJIOMUHUS, IMHKA, Kelle3a
(I = xenesza (I11), menu (I1), HaGarOMEHNE W OMKMCAHKUE MPOIECCOB OKPAIIMBAHUS ILIAMEHU
MOHAMHU HATpHsl, Kalud U KaublUs (BO3MOXKHO HCIOJIb30BaHUE BHUIAEOMATEPHAIIOB),
uccienoBaHue aMm(pOTEpHBIX CBOMCTB T'MAPOKCHIA AIFOMUHUS U THIPOKCUIA IIUHKA, pEelICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 MO0 TeMe « BakHenIe MeTaubl ¥ UX COEAUHEHUS.

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHUE
BELIECTB M XMMHUYECKHX peakuuii B ObITy. [lepBasg momolub Npu XUMHUYECKHUX OXKOTax H
OTPABJICHUSAX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXarouleil  cpeapl  (MpeAenbHas — JIOMyCTUMAas
KOHIIeHTpauus Beniects, nanee — [1JIK). Poias xuMuu B peiiieHu# 3K0JI0THUECKUX MTPOOIIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3LoB MaTepruaoB (CTEKIO, CIJIaBbl METAILIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mescnpeomemmnnie ceasu

Peanuszanust MeXIpeAMETHBIX CBA3EH IPU U3YUEHUH XUMHH B 9 Kitacce OCYLIECTBISIETCS
Yyepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX NOHSATUH, TaK W TOHATUH,
SBJISIFOILMXCS. CACTEMHBIMU JIJIs1 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEeHHO-HAy4HbIe TOHATHSA: HAy4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiu3, CHUHTE3, KJIacCU(pUKaluus, NEPUOAUYHOCTb,  HAOMIOACHHE,  HAKCIEPUMEHT,
MOJIETTUPOBAHUE, H3MEpPEHUE, MOJIENb, SBJIECHUE, TMAPHUKOBBIM A(P(dEKT, TEXHOIOrus,
MaTepHuaJbl.

®duzuka: wmarepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJEKYla, JJIEKTPUUECKUN 3apsi, MIPOBOAHHMKH, TOITYIPOBOIHUKH,
JURJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAs] PEHIETKa, CIJIaBbl, (PU3NYECKHE BEITUUYUHBL,
€IVHULBI U3MEPEHHS], KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE31bI, CONHIE.

buonorusi: gorocunTes, apixanue, 6mocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YI0OpeHHUs,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TMOPOJbI, IOJE3HbBIC
UCKOTIaeMbIe, TOTUIMBO, BOJHBIE pecypchl.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCIUTATEIHHOM
JIESITEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUUCKHUMH COLMOKYITBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, NMPUHSATHIMA B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE PE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OTbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, MCTOPUYECKOMY U
HAy4YHOMY HACIEAMI0, TTOHUMaHUsl 3HAYEHUS XUMHYECKOM HayKH B JKU3HHM COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BIAJETh J10CTOBEPHON MH(POpPMALIUEH O TIEPEIOBhIX JOCTHKEHHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rPasKAAHCKOT0 BOCIIUTAHUS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Y4YEeOHO-
UCCIIEZIOBATENIbCKOM, TBOPYECKOM M IPYTMX BHUAAX JOEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JE€ATEIbHOCTU MPU BBINOJHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIIOJIHEHUH XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMOHMMAHUIO M B3aUMOIIOMOIIM B TMpoIecce ATON ydeOHOI
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHHE U IMOCTYNKUA CBOUX TOBApHILEH C
MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUSL

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOM peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM M COCTABJISIOIINE OCHOBY JUJIS
NMOHMMAaHWsl CYIIHOCTH HAy4YHOW KApTHUHBI MHpA, NPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJbI, B3aWMOCBS3AX YEJIOBEKA C MPUPOJHON Cpemoil, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

No3HaBaTeIbHbIE MOTHUBBI, HApPABICHHBIC HA TOJTYYCHHE HOBBIX 3HAHWUU MO XUMUH,
HEOOXOIUMBIE Il OOBSCHEHHsS] HaONIOJAeMbIX NPOLECCOB M SABJICHUN, MO3HABATEIIbHOM,
UHGOPMAITMOHHON M YHUTaTENbCKOM KyJIBTYyphl, B TOM YHCIIE HAaBBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOl, MOCTYIMHBIMH TEXHUYECKUMU
cpeacTBamMu MH(PpOPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K 0OYYEHUIO W MO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIAEA0BATEIbCKON JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH W YPOBHS 00y4YEeHUS B ajJbHEHIIIEM;

4g,(bOle/lpOBaHI/ISI KYJIBTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU W3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHA Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHUE TOCIEICTBUM W HENPUITHE BPETHBIX
NPUBBIUEK (YyHOTPEOSCHUS aJKOrojisi, HAPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH COONIOIEHUS
npaBuil 0€30MacHOCTH MpU OOpalleHUH ¢ XMMHYECKMMU BEUIECTBAMU B OBITY U pealibHON
KU3HU;

5) TpynoBOro BOCIIMTAHMS

MHTEPEC K MPAKTHUYECKOMY M3yUYEeHHIO Tpo(eccuil u Tpyna pa3inyHOTo pojia, YBaXKEHUE
K TPyAy M pe3yibTaTaM TpPYAOBOH [EATeNbHOCTH, B TOM YHCIIE€ Ha OCHOBE MPUMEHEHUS
NPEIMETHBIX 3HAHUM 1O XHMHH, OCO3HAHHBIA BHIOOp WHIMBUAYAIBHONH TpPAaCKTOPUU
IpOAOKEHHsT 00pa30BaHUs C YY4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEIHON MPo(ecCuOHaNbHON JIEATETbHOCTH
U pa3BUTHS HEOOXOMWMBIX YMEHHWH, TOTOBHOCTh aJalTHPOBAaThCS B MPOQPECCHOHATHLHON

cpene;



6) IKOJIOrHYeCKOro0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3/I0pOBOT0 M 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY M TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MaCHOTO MOBEIEHUs TpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CHOCOOHOCTH NPHUMEHSTh 3HAHHMS, MMOITYYaEMbI€ MPU U3YYEHUH XUMHUH, Uil PELICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOTHOM CPENOW, A IIOBBIIIEHUS YpPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOAOB XMMHUHU, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIIbHON MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylIbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33pEHUs O0IIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHS, MPUHITUI, TUTIOTE3a, (PaKT, CUCTEMA,
IPOLIECC, AIKCHEPUMEHT W JIPYroe.), KOTOPBhIE HCIHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHMNM M3 ATHX MPEeIMeTOB (OPMHUPOBATH
IpeCTaBICHUE O LEIOCTHOW HayYHOM KapTHHE MHUpPA, U YHUBEpCAJIbHbIC YUeOHBIE NEHCTBUS
(mo3HaBaTeNbHbIE,  KOMMYHUKAaTUBHBIE,  PErylATHBHBIE),  KOTOpble  OOECIEYUBAIOT
(opMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIbBHOMY IUIAHUPOBAHHIO M OCYIIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHHUSI MCHOJb30BaTh NPUEMBI JOTUYECKOTO MBIIUICEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBLACNATH UX XapaKTepHblE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJIb30BaTh IMOHATUA JJIA
OOBSICHEHUS OTAENbHBIX (PAKTOB W SBJICHUW, BBHIOMPATh OCHOBAaHUA W KPUTEPUHU IJIs
KJIacCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKUU, YCTaHABIMBATh TPUUYUHHO-
CJIEICTBEHHbIE CBA3UM MEXAY OOBEKTAMH H3YyYEHHs, CTPOUThH JIOTUYECKHUE PaACCYKICHUS
(MHIYKTHUBHBIE, 1ETyKTUBHBIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUYEHHUS;

yYMEHUE MPUMEHATH B MPOLIECCE MO3HAHMS NOHATHUS (ITPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCHOIb3yEMbIE€ B XMMHH, MPEOOPA30BBIBATH IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTAaBICHUS — XHUMHYECKUWA 3HAK (CUMBOII
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHC XUMHYCCKOW DEaKIUH — MHPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33/7a4, C YYETOM 3THUX MOENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3yH4AEMbIX IIpoLieccax U SIBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUSL:

YMEHHUE UCIOJIb30BATh MMOCTABJIECHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUs, a
TaK)K€ B Ka4eCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKa3bIBAEMBIX CY)KJICHHI;

NpUOOpPETEHNE ONBITA MO TJIAHUPOBAHUIO, OPraHU3alUA U MPOBEICHUIO YYECHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOI0aTh 3a XOJOM MPOLECCA, CAMOCTOSTEIBHO IPOrHO3UPOBATH
ero pe3ynbrar, (GOopMyaupoBaTb OOOOLIEHUS W BBIBOJABI IO pe3yJbTaramM IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATH OTUET O MPOACIaHHOM padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEACTABICHHS, OJy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CHpaBOYHBbIE MocoOusi, pecypchl WHTepHeTa),
KPUTUYECKH OLIEHMBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHbIe METObI U 3alPOChl IPU MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOAUMBIX JJIsl BBIMOJHEHUS! YUYEOHBIX M MMO3HABATEIbHBIX
3a7a4  ONPEACNEHHOTO TUMA, MNPUOOpPETEHUE OmbiTa B OOJACTH  HMCHOJIb30BaHUSA
MH(OPMALIMIOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJAJ€HUE KYJIbTYpPOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss UHGOPMALMK M WUTIOCTPUPOBATh PEIIAEMbIe 33Jauyd HECJIOKHBIMH
cXeMaMu, [uarpaMmMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSMU;
YMEHHE HCIIONIb30BaTh M aHAIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEN0BATEIbCKOM
JESTEIIbHOCTH HMHQOPMALIMIO O BIUSHUMA MPOMBIIUICHHOCTH, CEIBCKOTO XO3iHCTBA H
TPAHCIIOPTa HAa COCTOSTHUE OKPYXKAOIIENH PUPOIHON CPEIbI.
KoMMyHHKaTHBHBIC YHHBepCcaJibHbIe Y4eOHbIe 1eiCTBHSA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOJYYEHHBIE PE3YJIbTaThl MO3HABATEIBHOW JESITEIIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JejaTh MPE3EHTAUUI0 PE3YJAbTaTOB BBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUS y4eOHOIO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U
MCCJIEI0BATENIbCKON JESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4ETa
00X WHTEPECOB M COIJIACOBAHMS MO3MINI (0OCYXIeHHsI, 0OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPJIWMHALWS COBMECTHBIX JI€WCTBHI, ONpENEICHUE KPUTEPHEB IO OLEHKE
Ka4eCTBA BBIMIOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYLIECTBIISATh, KOHTPOJHMPOBaTb M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBATH  CBOIO
NeSATEIbHOCTh, BbIOMpaTh HaubOonee 3P(EKTUBHBIE CHOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/7a4, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKLUMIX, OLCHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yapTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npenjaraeMblie B YCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHMIO O0S3aTENBHOIO CONIEpKaHUs,
YCTAHOBJICHHOTO JaHHOUW denepanbHOil pabouell MporpamMmol, BBIJEISIOT: OCBOCHHBIC
0o0Oy4arlIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue ams
npeIMeTHOM o0nacTh «XUMHs», BUJbI NE€ATEIbHOCTUA MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, MNPEeoOPa30BAHUI0O M NPUMEHEHUIO B Pa3IUYHbIX YYE€OHBIX M HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce nmpeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHYECKUI
AJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAS), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas IO XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSIPHBIM OOBbEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb,
ANIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIECHHS,  XMMHYECKas  peakuus,
KJaccu(ukanusi peakuuid: peaklnd COSAUHEHUS, PEAKIUU Pa3JI0KEHHS, PEaKINU
3aMEILEeHUs], peakluu OOMeHa, SK30- W JHAOTEPMHUYECKHE PEAKIUHU, TEIIOBON
apdeKT peakuuu, SApO aroMa, SIEKTPOHHBIM CJOW aroma, aroMHasi OpOUTab,
paauyc aTtoMa, XMMHYECKas CBA3b, MOJSpHAs M HEMOJspHAas KOBAJEHTHAsl CBS3b,
WOHHAs CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BelecTBa (IIPOLIEHTHAS
KOHIICHTPALIKs) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY [IJIi COCTaBi€HHS (OpMya BEHIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

® ONpEAENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb
OKHUCJICHHUSI 3JIEMEHTOB B OWHApHBIX COEAUHEHUSX, MPUHAAJIEKHOCTh BELIECTB K
ONpeAeNEHHOMY KJIacCy COEAMHEHUuW 1o (opmynaM, BUJ XUMHUYECKOW CBS3H
(KOBaJIEHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpsiBaTh cmbica Ilepuonnueckoro 3akoHa J[. M. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMAaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JIEMEHTOB OT UX
noyiokeHus B lleproanueckoll cucTteMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUSs, 3aKOHa ABOraapo;

®OIMCHIBATh U XapakTepus3oBaTh TaOmuuHyo Qopmy Ilepuoanueckoit cuctemsbl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATUS «IIaBHas noArpynma (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHTOB J[. . MenaeneeBa» ¢ YMCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsl sApa, OOIlee YHCIO 3JIEKTPOHOB U
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIKME XMMHYECKHE CBOWCTBA BEUIECTB PA3TMYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALIEHUHN B PA3IUYHBIX YCIOBUSX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (GOpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICTUTEIBHOU JEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINIO, KIACCU(PUKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJISI M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE =~ METOJbl  MO3HaHUS —  HAONIOEHHWE, M3MEpEHHUeE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peaabHbIN U MBICTICHHBIN);

eClIleIOBaTh IpaBUJaM IIOJb30BaHHUS XUMHUYECKOM TMOCYyAOod U  J1abOpaTOPHBIM
000OpyI0OBaHUEM, & TAaK)KE MpaBUJIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO  BBINOJIHEHUIO J1a0OpaTopHbIX XHMHYECKHUX OIBITOB 110
MOJIYYEHUI0 U COOMpPAaHHUIO Ta3000pa3HBIX BEHIECTB (BOAOpPOAAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAaCcCOBOM JIOJENM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 0OyueHus B 9 Kjacce npeIMETHbIE pe3y/bTaThl Ha 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBICJ OCHOBHBIX XMMHYECKUX MOHSATHUH: XMMHUYECKUU DBIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHUWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKas peaKius,
XUMHUYECKas CBs3b, TEIUIOBOM 3(PEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs JUCCOLMALUSA, PEaKIUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKO€ paBHOBECHE, OOpaTuMble H
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHME M BOCCTAaHOBJICHHE, aJUIOTPOINHUs, aM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJIGHTHAas, WOHHAs, METaJJInyecKas), KpUCTAJIMYecKas
peleéTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMHUYECKOWU PEAKIUH, PEAEIIbHO
nonycrtumas konneHntpanus [IJIK Bemiectna;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

®OMNpEACNATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XHUMHYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K OINpPEAEIEHHOMY
KJIACCYy COEIMHEHUH 1o (opMyliaMm, BUJ XMMUYECKON CBS3M (KOBaJ€HTHAs, MOHHAs,
METaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3aps]l MOHA MO XUMHUYECKOU



dbopmyre, xapakTep cpeAbl B BOAHBIX PacTBOPAaX HEOPTraHMUECKUX COCAMHEHUM, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [leproanueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBAThH
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [lepuoanueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IaBHas moiarpynmna (A-
rpynma)» u «mnobdouyHas mnoarpynmna (b-rpymma)», manbie ¥ OONbLINE MEPUOIBI,
COOTHOCUTh 00O3HAU€HHUs, KOTOPhIE HMMEIOTCS B TNEPUOIUYECKON Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YKCIIO EKTPOHOB M PACHPENECICHHE UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesiesax MajblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (10 YMCIIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, [0 TEILIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBaTh) OOIIME M CHenupUIecKne XMMHUYECKHE CBOICTBA
IPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPK/1as OMKMCAHUE TPUMEPAMU MOJIEKYISIPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® COCTABIIATh YPABHEHUS DIICKTPOIUTUYECKON NUCCOLUUAMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMS PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMHM PA3JIMYHBIX KJIACCOB,;

® PACKPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXXHOCTH
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

ecoONIONATh TMpaBUja [OJB30BAHUS XUMUYECKOM TIOCYIOM H  JIabOopaTropHBIM
o0OpyIOBaHUEM, a TAKXe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKHCIIOTO Iasa);

® [IPOBO/INTh PEAKIUH, MOJITBEPKAAIOIINE KAaUeCTBEHHBII COCTAB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM IMYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSI U HMOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHUE, 000O0IIEHNEe, CUCTEMAaTH3alUI0, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX
CBA3EH — JUISI U3yYEHUS CBOKCTB BELIECTB U XMMUYECKUX PEAKIMM, €CTECTBEHHO-
Hay4dHbl€ METOJbl TMO3HAHMS — HAOMIOAEHHE, W3MEpPEHUEe, MOJEIUPOBAHUE,
DKCIIEPUMEHT (peanbHbII 151 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue Pa3aejioB 1 TEM IMPOrpaMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE Pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BaxkHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IeITEIIbHOCTH YEIOBEKa
1.2 BemiecTBa 1 XUMHYECKHE PEAKIIUH 15 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcumax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.IlonsiTue 0 KUCIOTAX U COJAX 8 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTrie 06 ocHOBaHUSX 5 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHUN 11 1 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMmeHToB JI. U. Menneneea. CTpoenue aToMoB. XMMHY€ECKasl CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTEILHBIE PEAKIMU

ITepuonnueckuii 3akoH u [lepuonnueckas

3.1 cucTeMa XUMHUYeCcKux ameMeHToB 1. 1. 7 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aroma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 8 1 bubmotexa IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmoteka IIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmoreka [1OK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68




9 KJIIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBbHIE)
HanmeHoBaHuUe pa3iesioB U TeM MPOrpPaMMbl Kontpoabubie | IIpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT OneHue 7
1.1 OFTOPEHHUC 1 YIIYDICHHS SHARMI OCHOBHAX 5 1 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOC ec
1.2 H BHUH KOTOMEPHOCTH XHMIHCCIKHX 4 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
peakiuit
DNEKTPOIMTHYECKAS TUCCOIMAINS. XHUMHUYECCKHE
1.3 P A ran 8 1 1 bubaunorexa I{OK https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasyibl U MX coeIMHEHUSI
06
2.1 A XapARTCPUCTHIA XUMIHCCKUX SHCMEHTOR 4 1 bubmuoreka [1OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Ha XapaKTepI/ICTI/IK? HIMHTHCCIIX STICMEHTOB 6 bubnuoreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqMHEeHus
OO6mrast xapakTepucTuKa ec AIIEMEHTO
2.3 HHas XapaKTCPHCTHIA XUMHHCCKIX STCMEHTOR 7 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, pocop U UX COeTUHEHUS
OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX AJIEMEHTOB
2.4 IVA-rpynnel. Yriepoa u KpeMHUR U X 8 1 2 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
COCTMHEHHUS
Hroro no pazneny 25
Paznen 3. MeTa/liibl M MX COEeTUHEHHS
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 Baxnerinme MeTamuibl U MX COCTUHEHUS 16 1 2 bubmuoreka L1OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa
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4.1 BemectBa u marepuansl B )KU3HHU YEJIOBEKA 3 Bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHbIE
Ne udppoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipeamer xumun. Ponik XuMuM B J)KM3HM YeloBeka. Tena u bubmmorexa [IOK
1 bedl ' ' 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bu6moreka [IOK
2 [TonsiTue 0 MeTo/ax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
[IpakTueckas padora Ne 1 «IIpaBuna paGoTsl B bubnuoreka [JOK
3 nabopaTopuu U NpUEMBI 00palieHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
YucTeie BemecTBa 1 cMecu. CriocoObl pa3ieicHus bubmorexa [IOK
4 B ' p 1 https://m.edsoo.ru/ffod
cMeceit 26ca
N bu6mmoreka [IOK
II 6ota Ne 2 «P
5 pakTHueckas paboTa « Ua:«:neneHHe cMeceit (Ha 1 htts://m.edsoo.ru/ffod
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYIIbI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa [JOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [TpocThie U CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 https://m.edsoo.ru/ffOd
2d50
bu6mmoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
dbopmyna. BaeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB Deae
OtHocuTenbHas aToMHast Macca. OTHOCHUTEIbHAS bubmorexa [JOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBast 10J151 XUMUYECKOTO JIEMEHTA B COCTUHEHUH 1 https://m.edsoo.ru/ffod
350c
bub6mmoreka [IOK
13 KomnuectBo BemectBa. Moinb. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230
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dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIECTBA 110
17 . https://m.edsoo.ru/ffod
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukanus XuMruueckux peakiuil (CoeqmHeHus bubmorexa LHOK
18 ’ https://m.edsoo.ru/ff0od
pasyoKeHusl, 3aMeIeHus1, oOMeHa)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KontponwsHhas padora Nel o teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — bubmorexa [JOK
21 ’ ' https://m.edsoo.ru/ffod
3IIEMEHT U MpOoCToe BemecTBo. O30H
448e
. bu6mmoreka [IOK
du3nyecKkrue 1 XUMUUYECKUE CBOMCTBA KUCIOPOAa
22 https://m.edsoo.ru/ffod
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nony4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ffod
MIPOMBINUIEHHOCTH. [IpuMeHenne kucnopoaa 4974
TerutoBoit 3¢pekt xumMuueckoi peaknuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUAIX 4790
TonnmuBo (He(Th, yrosib U MeTaH). 3arpsiI3HEHUE BO3IyXa bubmorexa HOK
25 I ’ yE https://m.edsoo.ru/ffod
CHOCOOBI €ro NMpeA0TBpalleHuUs
4cda
[Tpaktuueckas padora Ne 3 o teme «llomydenne u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KHCIOpOo/ia, U3YUEHHE €ro CBOWCTBY» 4262
Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 5 o ' https://m.edsoo.ru/ffod
pHpoAe 4ddo
duznyeckrue 1 XUMUIECKUE CBOWCTBA BOJAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ffod
IIpumeHeHue Bonopona
4ddo
29 [TonsiTHE O KMUCTOTAX U COMAX Bubmorexa IOK

https://m.edsoo.ru/ff0d
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50d2

bubaunoreka [IOK

30 CriocoOBbI Moy4eHus BOIOpo/ia B Ta00paToOpHu https://m.edsoo.ru/ffOd
4ddo
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ffod
coOupaHue BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY» 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ B} https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU 00BEMY 5540
Brruncienus 00bEMOB I'a30B 10 YPaBHEHUIO PEaKI[UU Ha bubmmorexa [IOK
34 ) P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX OTHOILICHUI ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHIAUKATOpPAX https://m.edsoo.ru/ffOd
592
Bona kak pactBopuresnb. HachlieHHbie 1 bubaunoreka IIOK
37 HEHACBIIIECHHbIE pAaCTBOPBL. MaccoBas J0Jisl BEUIECTBA B https://m.edsoo.ru/ff0d
pacTBope 5b40
[IpaxTrueckas padota Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOM JOJICH https://m.edsoo.ru/ffOd
PAacTBOPEHHOTO BEMIECTBA Seba
bu6moreka [IOK
Kontponwsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P PO BOAOPOA https://m.edsoo.ru/ff0d
ona 6342
bu6moreka [IOK
40 Oxcunpl: cocTas, Ki1accupUKaIysl, HOMEHKIaTypa https://m.edsoo.ru/ff0d
664e
[Tonydyenune u XuMHYECKHE CBOMCTBA KUCIOTHBIX bubmorexa [JOK
41 i ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(POTEpPHBIX OKCHIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
43 [Tomy4yenue n XUMHYECKHE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ff0d
67ca
bub6mmoreka [IOK
44 Kucnotsl: cocras, kaccudukanus, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yenue u XUMHUYECKHE CBOMCTBA KHCIIOT bubnuoreka [{OK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpenHue): HOMEHKIIaTypa, ClIOCOOBI MOJTyYeHHUS,

bubaunoreka [IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOMCTBA 49474
[Tpaktuueckas padota Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
I'eneTnyeckas cBsi3b MEXKy KilacCaMU HEOPraHUYECKHUX bubmorexa [JOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 49350

bu6mmoreka [IOK
49 O06001IeHre U cHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00a
d9cb?2
bub6mmoreka [JOK
KontponbsHas padora Ne3 o reme "OCHOBHBIC KIIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKH KJIaCCUPUKAIIMN XUMHUSCKUX bubmorera [JOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE 0 rpynIax CXOIHBIX YIEMEHTOB doffa

. bub6mmoreka [IOK
[Tepunonnueckuii 3akoH u [lepuoandeckas cucteMa

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

xumuueckux 3mmemenToB 1. . Menneneera
da52c
bubauoreka [IOK

53 [lepuoabl, rpynmbl, HOATPYIIIBI https://m.edso0o.ru/00a

da52c
bu6moreka [IOK

54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 00070YEK aTOMOB AJIEMEHTOB

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

[Tepnonnueckoit cucremsl /. 1. Menneneena
dabbc
XapakTepuCcTUKa XUMHUYECKOT0 3JIEMEHTA I10 €70 bubmuotexa LIOK

56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.eds00.ru/00a
MenaeneeBa da824
3nauenue [lepuonnueckoro 3akoHa i pa3BUTHS HAYKU bu6mmoreka [IOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUYECKUX bubmorexa [JOK

58 POOTp https://m.eds00.ru/00a
3JIEMEHTOB

daab8
bu6mmoreka [IOK

59 HNonnas xumMuueckas CBs3b https://m.eds00.ru/00a

dac34
bu6mmoreka [IOK
60 KoBasieHTHas nosispHas XMMHUYECKas CBA3b https://m.edso00.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanenrnas HEMOJIApHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKHUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OxucIuTEIN ¥ BOCCTAHOBHUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas pabota Ned o teme «CtpoeHue atoma.

XUMHYECKas CBA3LY»

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AAA 3SHAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHIE U CUCTEMATU3aLs 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX bubmmorexa [JOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edso0.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yIiIyOJieHHe 3HAaHUW OCHOBHBIX Pa3/eioB Kypca 8 Kiaccay
. bubmuoreka [IOK
Knaccudukanus XuMHYECKHX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MPU3HAKAM bchO
[TonsiTue o ckopoctn xumuyeckor peakuuu. [lonstue o bubmmorexa [JOK
7 P P ' 1 https://m.edso0.ru/00ad
TOMOTCHHBIX M TE€TEPOTCHHBIX PEaKIIHIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bu6mmoreka [JOK
9 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 https://m.eds00.ru/00ad
cade
Teopus snexkrponutudeckoit nucconnanuu. CuiabHbIe U bubmmorexa [JOK
10 P P ' 1 https://m.edsoo.ru/00ad
cl1a0bIe ANEKTPOIUTHI
cd68
bu6mmoreka [JOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N . bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA KHCIOT U OCHOBAHUH B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOUALINN 4543
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 N 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUECKOMN TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsaTtue o rugponuse conen 1 4

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



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

d9d4

bu6mmoreka IJOK

15 O06o011IeHre 1 cucTeMaTu3anys 3HaHUH https://m.edsoo.ru/00ad
dd12
[Ipaktuueckas padora Ne 1. «Pemenue bubmorexa [JOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJILHBIX 33734
dbfa
KonTponsHas padora Ne2 o teme «DIeKTpoTuTHIECKas bubmorexa LHOK
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHYECKHe peaklii B PaCTBOPAX» deco
bu6mmoreka IIOK
OO01as xapakTepUCTUKA TaloreHOB. XUMUYECKUE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
XiopoBopopoz. ColisiHast KUCI0TA, XUMUYECKHE bubmorexa HOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[Ipaktuueckas padora Ne 2 o reme «Ilonmyduenue
20 p N P . . v https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmorexa LHOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
e488
bu6mmoreka IJOK
22 O6mas xapakrepuctuka 3neMeHToB VIA-rpynimsl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmorexa HOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coeIMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEePBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmorexa HOK
24 . ’ ’ https://m.edso0.ru/00ad
CBOICTBa
e802
Oxcuapl cepbl. CepHasi KUCI0Ta, GU3NYECKUE U bubmorexa [JOK
25 T ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
ea28
XUMUYECKUE PEeaKIiH, JeKaIIe B OCHOBE
MIPOMBIIIIEHHOTO CTI0Cc00a MOMyUYeHUs! CEPHOI KUCIOTHI bubmorexa HOK
26 . ' https://m.edso00.ru/00ad
XUMUYECKoe 3arpsa3HeHNe OKPYKAIOIIECH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brrunciienne MaccoBoOi 101 BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepucTUKa 31eMeHTOB VA-rpymnrbl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoae, GU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
N bubmoreka IIOK
AmMMmuak, ero GpuznuecKue U XUMUYECKHUEe CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHE U ITPUMCHCHHNEC

f004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue

bu6nuoreka IJOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 - oTha https://m.edsoo.ru/00ad
CBOM £306
Hcnonb30Banue HUTPATOB U COJIEH aMMOHUS B KaY€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMH a30Ta 518
bu6mmoreka [JOK
dochop. Oxenpn pocdopa (V) u bochopHas Kuciaora,
33 dop docgopa (V) v(b Gop https://m.edsoo.ru/00ad
¢bu3nyecKkue 1 XMMUYECKHUE CBOMCTBA, IOTyYeHHE f634
bu6mmoreka [JOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuid. 3arps3HeHNe MPUPOITHON cpebl pocdaramu £620
VYrepon, pacpoCcTpaHeHHE B IPUPOJIE, PU3NICCKUE U bubmorexa LHOK
35 PO%L P N ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gu3ndecKue U XUMHIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuiom yriepona (1V) febe
bu6mmoreka IIOK
37 VYrosibHas KUCIOTA U €€ COu https://m.edsoo.ru/00ae
006¢
[Ipaktuueckas padora Ne 4 o treme "llonyuenue bubmuoreka [IOK
38 YIJIEKHCIIOTo ra3a. KauecTBeHHas peakiius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
[TepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX bubmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka [JOK
40 Kpemuuii u ero coenunHeHus https://m.edsoo.ru/00ae
080a
ITpaktuyeckas padora Ne 5. Pemienue bubmuoreka LIOK
41 JKCIIEpUMEHTAJIBHBIX 3aa4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETAJUTbl U UX COCTMHECHUS 0bf2
KontponbsHas pabora Ne3 no teme «Baxkneiinine bubmorexa [JOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO01mas XxapakKTepUCTUKAa XUMHYECKHX DJIEMEHTOB —
bu6mmoreka IIOK
MeTaTOB. MeTayuindeckas CBA3b U METaNTNIeCKas
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBoiCTBa 1036
METaJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB. DNEKTPOXUMUYECKUI bubmorexa HOK
44 ' https://m.edsoo.ru/00ae

PsAI HaIPSDKEHUM METAJIOB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Boruucnenus no ypaBHEHHUSAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COIEPKUT IPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
49 [IenouHo3eMeNbHBIE METAIIIBI — KAJIBIIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI
bu6mmoreka IJOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
. bu6mmoreka IJOK
[Ipaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOJIBI U
53 P B P | A https://m.edsoo.ru/00ae
METOIbl €€ YCTpaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bu6mmoreka [JOK
S7 Oxcuibl, THAPOKCH B U coiu xene3a (1) u sxemnesa (1) https://m.edso00.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueiimme https://m.edsoo.ru/00ae
METAJUIBI ¥ UX COEIUHEHUI 3de8
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaAKIIHM,
€CJIM OJTMH U3 PEarcHTOB JaH B H30BITKE WIIH COACPKHUT bubmorexa [IOK
60 P . https://m.edsoo.ru/00ae
npuMecH. BIYrciieHns MacCOBOM JIOJIM BBIXOJIa MPOTYKTa 1750
peakuu
61 O0001IeHE U CUCTEMATHU3aMs 3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned4 o Teme «BaxHeiinme

62 1
METAIUIbI U UX COEIUHEHUS))
BemtectBa 1 Marepuaibsl B TOBCETHEBHOM KU3HH Bubmiorexa IIOK
63 B P g 1 https://m.edsoo.ru/00ae
YyeJIoBeKa 3150
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHUH SKOJIOTHYECKUX MTPOOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [JOK
66 O00011IeH1E U CUCTEMATU3ALMS 3HAHUI 1 https://m.edsoo.ru/00ae
0dOa
bu6mmoreka IIOK
67 O000111eHE U CUCTEMATU3alU 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O0001IeHrEe ¥ cUCTEMATH3alNs 3SHAHUHA 1 https://m.edsoo.ru/00ad
9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obieodpazoBarenbHbIX yupexaenuid / O.C.
I"abpuensn. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A obmeoopazoBarenbHbix yupexaenuit / O.C.

I"abpuensn. - 3-¢ usa., crpeotutl. - M.: Ipoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., fmrykoBa A. B. Hacronbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTopHbIX ONBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaaccy.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kmacc / O. C. 'abpuensu. — M. : Jlpoda, 2021. — 109.

4. Tabpuensu, O. C. Meroauueckoe nocodue k yueouuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yaeOHuky O. C. ['abpuensna « Xumusl.
8 kimacey : metoanueckoe mocodue / JI. Y. Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumus.
9 xmacey : meroguueckoe nmocooue / JI. . Acanosa. — M. : lpocda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepoUHbIe paboThl K yueoHuKy O. C.
IMa6puensna «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beemurenannsiehttp://www.chemnet.ru I'azeta « XuMus» ¥ CAlT I yIUTEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOJICKITUs
«XuMUD

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HBIE
skcniepuMenTsl: xumusi. Komnekius Poccuiickoro o6meo0pa3zoBareabHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Becepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYCOHUK JIsI
CpPEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJIEKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMHUS
http://www.chemistry.ru JluctaniimoHHasi oJMMIIHaAa M0 XUMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT
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