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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX oprann3anusix Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPETyCMATPUBAET PAaCIpPEEIEHUE €ro Mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIETr0 00pa30BaHus, a TaKXKe TpeOOBaHMI K pe3yabTaTaM 00y4eHUS] X UMUH
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM 1 AKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 3JpaBOOXPaHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATeIbHOCTH, OJKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00Iero oOpa3OBaHUS OPHUEHTUPOBAH HAa OCBOCHHE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIA XUMUHU, OCHOB HEOPIraHUYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpy n3ydeHnn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHUIH OCHOB XMMUYECKOI HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — Ba)XKHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IO3HaHuA,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOUINX YHUBEPCAIbHOE 3HAUECHUE JUIs Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, NPUMEHATh HUX MpH pelIeHud npodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHSI CBOETO 3J0POBBbS M OKPYXAIOIICH MPUPOIHOMN
Cpenpbl;



—pa3BUTHE MOTHBAIMH K 00YyUEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouiIs ¥ HANPABICHHOCTH JTabHEHIIero o0yueHusl.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cmecu. CriocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XMMHUYECKHUE SBJICHUS. XUMHYECKas peakiuss ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHM IMMOCYI0M, MpaBWwiIaMu paboOThl B Ja0OpaTOpuH W MPUEMAMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHUE U KOHJCHCAIMS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pEe3yNbTaTOB MPOBEIAECHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/1aHHE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
pOMBINIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OXpaHa M OYMUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUsl KUCIOpOoJia B BO3yXe, MOIyYeHue, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHMCAHME HMX CBOWMCTB, MOJy4eHHE, COOMpaHHe, paclio3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHM pPAacCTBOPEHUS BEUIECTB C PA3IUYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiun

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumudyeckux odiemeHros [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX sjaep. M3orombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHSTHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZInOaKTHBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKM U BHJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeakUil Mo pa3IuyHbIM MPU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopoctu XuMU4eckoil peakiuu. [lonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusax. I[lonstme o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON pEeaKLMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DICKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUW M COJIEM B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIEeJIo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUIEO MATEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUNA (FOpEeHHE, peakUuu pa3iokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue xjiopa 1 XJ0pOBOAOPO/Ia Ha OPTaHu3M uesoBeka. Baxknele Xaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XMMUYecKHe cBoicTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UUECKUue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, MoyyeHue u npuMeHeHue. Conu aMMOHMs, UX (PU3MUECKHE U XUMHYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHMS B KayeCTBE MHHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PUKALIMH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HUX NepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIY4YEHUE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xXene300eToH. I[IpobiemMsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS — caxapa IOox  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3Y4YeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB UX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad o TeMe «BakHenue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. OuU3nyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. WM. MeHueneeBa, CTpOEHHME HUX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpOEHHUE aTOMa, HaXxOXJeHue B npupoae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE PEe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIONB30BaHHE  BUJCOMATEpPHANiOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusi U KaJiblusg (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHON JKU3HU 4eloBeka. bezonmacHoe MCIoyib30BaHME
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IHPOrPaMMbl OCHOBHOrO o0miero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUSA M COLIMATIM3ALUN O0YyUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCcKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI],
yueOHOUCCIIeI0BAaTEIbCKONW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3)IeHHOCTH HAYYHOI'0 TO3HAHHUS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHS O  BELIECTBE UM  XHMHUYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBSA3SIX YeJIOBEKa C MPUPOAHON CpPEoi, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UHPOPMAIIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HMCCIIEIOBATEIbLCKOU JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBIM 00pa3 JKWU3HU, OCO3HAHME IOCIEACTBUH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPABUJI OE30ITaCHOTO MOBEACHUS TPU paboTe ¢ BEIIECTBAMM,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIOOATLHOTO XapaKTepa 3KOJOTHYCCKUX MPOOJIEM H IyTeH WX PEIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYMMBIC IJIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSATHSMH), UCTIOJIH30BaTh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTHBHBIC, HeTyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUII (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHS W BBIBOJBI MO pe3yiabTaTaM HpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpencTaBIcHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIIHIO O BIUSHUYU IPOMBILIUIEHHOCTH, CEJILCKOT0 X031UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBaTh CBOM MPEJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO ONbITa, J1a0OpPaTOpHOW PabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COTJAcOBaHMs MO3ULUK (00CYXIEHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WM KOPPEKTUPOBATh IPENJIOKEHHBIM alrOpUTM AEWCTBUH NpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3aJ1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHCTBMMA, crenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 Kjacce npeaMeTHBIC pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNUS, PEaKLIUU Pa3JIOKEHUs, PEaK[UU 3aMELICHUs, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHKY JJISi COCTaBICHHS (OpPMyN BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(koBayleHTHAsI U HOHHAs1) B HEOPTAHUYECKHUX COSTUHCHHSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble W OoJblIMEe TEPUOIBI, COOTHOCHTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue X M0 JIEKTPOHHBIM CII0AM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICJIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyueHus B 9 kJjiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOoOpaTUMbIE pPEaKIWH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peméTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyraMm, BHJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HUMEIOTCI B IEpPHOAMYECKOW Tabmiuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTEIICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIAITh YPaBHEHUS 3JIEKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, LIEJIOYEl U CONEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TaKKe IpaBuja OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbIe
n/n TeM MPOrpaMMabl Bcero
padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BakHas o0J1acThb
€CTECTBO3HAHUS U
1.1 . 5
MPAKTUYECKOU NeSATEIbHOCTH
yeJoBeKa
BemecTBa 1 XuMu4deckue
1.2 15 1
peakuuu
Htoro no paznemny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BellECTB

2.1 6
00 okcumax
29 Bonopoa.Ilonstue o kucnorax 3
' U COTIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 5 1
OCHOBAHUAX
OcHOBHBIE KJIacChl
24 . 11 1
HCOPTraHNYCCKUX COCANHCHUHN
Hroro 1o pasneny 30

Boznyx. Kucnopoa. Ilonstue

IIpakTH4eckue

padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [JOK
https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
https://m.edso0.ru/7f41837¢c

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckas cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma
XHUMHYECKas CBI3b.

3.2 OKHCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edso0.ru/7f41837c
bubmuorexa [JOK
https://m.edso00.ru/7f41837c



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

9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB M TeM
NMPorpamMmbl

Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU

11

1.2

1.3

[ToBTOpEeHME U yriyOJIeHne 3HAHUI
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKUX
peaxkiun

DIEKTPOIUTHIECKAS JUCCOIHAITHSI.
XUMHUYECKUE PEakiuu B pacTBOpax

Hroro no pasaceiny

Pa3zgen 2.HeMeTa/JIBI M X COeAUHEHUSA

2.1

2.2

2.3

2.4

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapaKTepUCTHKA XUMHYECKUX
snemeHToB VIA-rpynmsl. Cepa u eé
COEZIMHEHUs

OO0mias xapakTepucTUKa XUMHUECKIX

aneMeHToB VA-rpynnsl. A30T, pocdop u ux

COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
anemeHToB |VA-rpynnel. Yraepoa u
KPEMHUI U UX COEAUHEHUS

Hroro no paszneny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

3.1 OO11re cBOMCTBAa METATIIOB

3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI

Hroro no pazgeny

Paznen 4.Xumus 1 oKpy:Kamomas cpeiaa

4.1 BemectBa 1 MaTeprainsl B )KM3HU 4EJIOBEKA
Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636

bubmuoreka IIOK
https://m.edso0.ru/7f41a636

bubmnoreka IIOK
https://m.edso0.ru/7f41a636



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




HOYPOYHOE IINTAHUPOBAHHUE

xumuH. OTHOCHTEIBLHAS aTOMHAs Macca

8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
HNHCcTpyKTaX MO TEXHUKE BuG 1OK
nonnoTeKa
0 T 1 01.09.2023.
COMACHOCTH. LIPCAMET 1 sajain https://m.edsoo.ru/ff0d210c
XUMUU. MeToIbl XUMUH.
bubmuorexa [JOK
0] 1 07.09.2023
TOHATIAX M TCOPHAX XHMHH https://m.edsoo.ru/ff0d227e
Nucrpykrax no Th. IIpaktuueckas
0 Ne 1 «IIpué 0
pabora «IIpuémbl oOpanieHus ¢ 1 1 08.09.2023 bubnnoreka [JOK
1a00paTOPHBIM 000PYIOBAHUEM. https://m.edsoo.ru/ff0d23dc
Crtpoenue miameHun»
bu6mmoreka [JOK
() . 1 14.09.2023
W3UYECKHE U XUMUYECKUE SIBJICHUS https://m.edsoo.ru/ffod26ca
bu6mmoreka [JOK
(0) i . 1 15.09.2023
NUCaHUueC (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIICCTB https://m_edsoo_ru/ff0d28c8
A .M . X
TOMBI. MOJIeKyJbl. XUMUYECKHE 1 21.09.9023 bubnuoreka [IOK
DJIEMEHTBI. https://m.edsoo.ru/ff0d2a6c
o
OPMBI CYILIECTBOBAHUS XUMUYECKUX 1 59.09.2023 bubnnoreka [JOK
JJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
CocTaB BelIeCTB. 3aK0H IMOCTOSHCTBA 1 98.09.2073 bu6mmorexa [IOK
cocraBa. XUMHYECKHE (POPMYIILL. o https://m.edsoo.ru/ffod2a6c¢
A -
TOMHO-MOJIEKYJISIPHOE YUYE€HUE B 1 59.09.2023 bub6nuorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3JIEMEHTa
OTHoOcHTENbHAsA MOJIEKYJIIpHAs Macca
BEIILIECTRA.
MaccoBbie 01 YJIEMEHTOB B
COCTUHCHHAX.
YTo nmoKa3bIBaeT XMMHUYECKHUI 3HAK U
xummudeckas popmyna.
CucreMa XMMHYECKHX DJIEMEHTOB
JA.N.Menneneesa.
BajleHTHOCTh XUMHUUYECKHX JIEMEHTOB.
Onpenenenre BaJEHTHOCTH B
OMHAPHBIX COCTUHCHHSIX.

CocraBnenue GopMyIt IO BaJICHTHOCTH.

KommuecTtBo BeniectBa. MossipHas
Mmacca.

KommuecTtBo BemectBa. MossipHas
macca.

Momnspnas macca. TectupoBanue.

CyliHOCTh XUMHYECKUX PEAKIINI 1
MpU3HAKU poTekanus. TermoBoit
3 PEeKT XUMUIECKON pEeaKIUu.

3aKOHBI COXPAHCHUS MACChI U SHEPTHHU.

CocraBiieHrnEe ypaBHEHUI pPEaKLIUM.

Pemenue 3amad: pacuersl Mo
XUMHUYCCKUM ypaBHeHI/ISIM.

Tubl XUMHYECKUX PEAKIIUH.

05.10.2023.

06.10.2023.

12.10.2023.

13.10.2023.

19.10.2023.

20.10.2023.

26.10.2023.

27.10.2023.

09.11.2023.

10.11.2023.

16.11.2023.

17.11.2023.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

32

Pewenue 3amau: pacdersl 1o
XUMHUYECKUM YPaBHEHUSM.

Pewenue 3amau: pacdersl 110
XUMHUYCCKUM YPaBHCHUSAM

KoHnTtposbHas pabota
1.»IlepBoHavyanbHbIE XUMUYECKHUE
[IOHSITUS

Metoapl XuMun. XUMHS — TOUHAS

HayKa.

XUMUYECKUI 3HAK KaK CPEJICTBO U
METO/I ITO3HAHUS XUMUHU.

Yuctoie BCIICCTBA U CMCCH BCIIICCTB.
HpI/IpO,I[HLIe CMCCH- HCTOYHHK
MOJIYYCHHA YUCTBIX BCIICCTB.

Nucrpykrax no npasunam Th.
[TpakTuueckas pabota 2 mo Teme
«OuncTKa BEUIECTB»

PactBopsl. PacTBOpHMOCTB BelecTs.
HNuctpykrax no npaswiaMm Th.
[TpakTuyeckas padora 3.
PacTBOpUMOCTB BeLIECTB

MaccoBas 105151 paCTBOPEHHOTO
BEIECTBA.

HNucrpykrax no Th.

[TpakTuueckas pabota 4 o Teme
«ITpuroroByieHue pacTBopa 3aJaHHON
KOHIICHTPALUW

3akoH ['eii-JIroccaka u ABoranpo.

23.11.2023.

24.11.2023.

30.11.2023.

01.12.2023.

07.12.2023.

08.12.2023.

14.12.2023.

15.12.2023.

21.12.2023.

22.12.2023.

28.12.2023.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

33

34

35

36

37

38

39

40

41

42

43

44

45

Bosayx- cmech razoB. OTHOCHTENIbHAS
IUIOTHOCTB T'a30B.

Kucnopon- xuMuueckuii 31€MEHT U
npocroe BeuecTso. [lomyuenue
KHCIIOpO/Ia B JIA0OpATOPUH.

XUMHUYECKUE CBOMCTBA W MPUMEHEHHUE
KHCJIOPO/IA.

HNucrpykrax no Th.
[TpakTuueckas pabota 5. [lomyuenue
KHMCJIOPOJIa U U3YYEHHUE €TO CBOMCTB.

Kontponbnas padota Ne 2. PactBops!
rasbl.

OKCUIOBL.

OcHoBaHUs- TUAPOKCHUABI OCHOBHBIX
OKCHJIOB

KucioTsr.
Comnu: coctaB, HOMEHKJIATypa
XUMHYECKHE CBOMCTBA OKCHUIIOB

XUMHYECKHE CBOMCTBA KUCIOT

. lllemoun, UX CBOMCTBA U CIIOCOOBI
MOJTy4YEHHUS.

. HepacTBOpuMBI€ OCHOBaHUS, UX
MOJTy4YeHUE U CBOHCTBA. AM(OTEPHOCTH

29.12.2023.

11.01.2024.

12.01.2024.

18.01.2024.

19.01.2024.

25.01.2024.

26.01.2023.

01.02.2024.

02.02.2024.

08.02.2024.

09.02.2024.

15.02.2024.

16.02.2024.

https://m.edsoo.ru/ff0d542e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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57

XHUMHUYECKHE CBOMCTBA COJIEH.

['eneTnueckast CBsI3b HEOPTaHUYECKUX
COCTMHEHUH.

Nucrpyxrax no Th.
[IpakTuueckas padora 6. MccnenoBanue

CBOICTB OKCHJIOB, KUCIIOT, OCHOBAHUI

KonTtponpsHas padora Ne3 mo reme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHUI"

Pemenne 3amad mo teme: I'eneTnaeckas
CBsA3b MCIKAY KJIaCCaMU HCEOPraHUYCCKUX
COCIUHCHUH.

Pemenne 3aga4 no teme: [ 'enernyeckas
CBSI3b MEXTY KJIaCCaMH HEOPTaHMYECKUX
COEIMHEHUH.

Crpoenue atoma. M30TOIBI.
XHUMHUYECKUE DIIEMEHTEI.
CtpoeHue IEeKTPOHHBIX 000T0UKH
aTOMOB DJIEMEHTOB.

CtpoeHue dIIeKTPOHHON 000JI0UKH
aTOMOB.

[Tepuoauueckue M3BMEHEHUS CBOMCTB
XUMHUYECKHUX DIIEMEHTOB.

Ileproauueckuii 3aK0H U
[lepuoauueckast cucteMa XuMHYECKUX
anemenToB 1. . Menneneepa

XapakTepucTuka XUMHUECKOTO
3JIEMEHTA U €r0 CBOMCTB Ha OCHOBE
nonoxenuss B [ICXD JI.M.Menneneena
Y TEOPUU CTPOCHHS aTOMa.

22.02.2024.

29.02.2024.

01.03.2024.

07.03.2024.

14.03.2024.

15.03.2024.

21.03.2024.

22.03.2024.

04.04.2024.

05.04.2024.

11.04.2024.

12.04.2024.

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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68

KoBasienTHas CBA3b U €€ BUIBI.
Hounnas cBsa3p

CTerneupOKUCICHUS.

KpI/ICTaJ'IJ'II/I‘ICCKOC COCTOSAHHUEC
BE€IICCTBA.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC
pe€aKuuu

CocraBnenue ypaBHeHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIX
peaKIui.

OKHUCITUTETN U BOCCTAHOBUTEIH

KonTponbnas padora Ne4 no teme
«CtpoeHne aroMa. XMMHUYECKasi CBA3b)»

PesepBHslit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH

PesepBHslit ypok. O60011IeHNE U
CUCTEeMaTH3aIHs 3HAHUH

Peseprubiit ypok. O600111eHIE U
crucTeMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

18.04.2024.

19.04.2024.

25.04.2024.

26.04.2024.

02.05.2024.

03.05.2024.

10.05.2024.

16.05.2024.

17.05.2024.

23.05.2024.

24.05.2024.

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
[lepuoauueckuii 3aK0H.
Ilepunonnueckas cucrema bubnuoreka IIOK
pHOA 1 01.09.2023. 1
XUMH4YECKHX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH BuG 1OK
_ noInoTeKa
CBOUCTB XMMHUYECKUX SJIEMEHTOB 1 07.09.2023.

https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOJIOB

Knaccudukanus 1 HOMEHKIaTypa 1 08.09.2023. bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buner xumnaeckoii CBSI?I/I W THUIIBI 1 14.09.2023. bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

«[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1 15.09.2023.

OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

Knaccugukarus Xumuueckux 1 21.09.2023, bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU BuGmrorexa [OK
peakuuu. [IoHATHE 0 TOMOTEHHBIX U 1 22.09.2023. https://m.edsoo.ru/00adbeda
TFeTepOreHHBIX PEeaKIMIX

[TonsiTHE O XUMHUYECKOM

paBHOBecHH. PAKTOPBI, BIUSIONINE 1 28.09.2023. bubmorexa HOK

https://m.edsoo.ru/00adc28¢c

Ha CKOPOCTH XHUMHYECKOM p€aKku U


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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15

16

17

18

IMOJIOKCHHUEC XUMHUYCCKOI'O
paBHOBECUA

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu
Teopust 37EKTPOIUTUYECKOMN

nuccornuani. CUIbHBIE U ClIa0bIe
3JICKTPOJIUTHI

Honnble ypaBHEHHs peakuuit

XuMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON
JIHCCOIHAIAN

XHUMHYeCKHe CBOMCTBA COJIeH B

CBETe MpeACTaBICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMALIIHI

ITonsATHE O THApONM3E CONEN

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHU

[IpakTuueckas padbora Ne 1.
«Pemenne sKcrepuMeHTaIbHBIX
3a7a9»

KonTtponpHas padora Ne2 mo teme
«INEKTPOIUTUYECKAS TUCCOITHAITHS.
XUMHYECKUE PEAKIIUU B paCTBOPAX)»

OO011ast XxapakTepUCTHKA raJIOr€HOB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE

29.09.2023.

05.10.2023.

06.10.2023.

12.10.2023.

13.10.2023.

19.10.2023.

20.10.2023.

26.10.2023.

27.10.2023.

09.11.2023.

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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22

23

24

25

26

27

XJIopa

XnopoBogopoa. CossiHast KUCIIOTa,
XMMHUYECKHE CBOMCTBA, MOJYYEHHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme
«TonyuyeHue COJIHON KUCIIOTHI,
nu3ydeHue e€ CBOMUCTBY»

Brraucnenus no YpaBHCHHAM
XUMHNYCCKUX peaKHHﬁ, €CJIM OJJUH U3
pe€arcHToB J1aH B H30BITKE

OO0m1as XxapakTepucTUKa JIEMEHTOB
VIA-rpymribl

AnnotponHsle MOAU(UKALIUYU CEPBI.
Haxoxnenue cepsl u €€ coelMHEHUN
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA
Ccepel

CepoBomopo1, CTpoeHHeE,
du3nvecKrue U XUMHYECKHE CBOMCTBA

OKCI/I,Z[BI CCPHI. CepHa;I KHCJ0Ta,
q)HSI/I‘IeCKI/Ie N XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

XUMHUYECKUE PEAKIINY, JIEKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
MOJYYEHUS CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIEeH Cpelibl COETUHEHUSIMU
cepsl

Brrunciienne MaccoBoil 40JIM BBIXOJA
MPOAYKTA PEAKIUU

10.11.2023.

16.11.2023.

17.11.2023.

23.11.2023.

24.11.2023.

30.11.2023.

01.12.2023.

07.12.2023.

08.12.2023.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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32

33
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OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynsl. A30T,
pacIpocTpaHeHHe B PUPO/IE,
du3nvecKre U XUMHYECKHE CBOWCTBA
AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE U
pUMEHEHHE

[IpakTuueckast padora Ne 3 o teme
«[Tony4yenne amMmmuaKa, U3yudeHHUe ero
CBOMCTB»

A3oTHas Kuciora, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAIBbHBIX
ynoopenuit. XumMuueckoe
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COEMHEHUSIMH a30Ta

®ochop. Okcun dhocdopa (V) u
dbocdopnas kucnota, puznyeckue u
XMMHUYECKHE CBOWCTBA, MOJTyYeHHE

Hcnonb3oBanue Gocdatos B
Ka4eCcTBE MHUHEPAIBHBIX yI0OpPEHHUH.
3arpsi3HeHUE PUPOTHON CpeIbl
dbocdaramu

Yraepon, pacnpocTpaHEHHE B
npupoe, Gu3nYeckue 1 XUMHUYECKUe
CBOMCTBA

Oxkcuapl yriaepojaa, ux Gpuznyeckue u
XUMHYECKHE CBOMCTBA.
DKojoruyeckue npoOIemsl,
CBsI3aHHBIE C OKCHIOM yriepoaa (1V)

14.12.2023.

15.12.2023.

21.12.2023.

22.12.2023.

28.12.2023.

29.12.2023.

11.01.2023.

12.01.2023.

18.01.2024.

bubmuoreka [JOK
https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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VronbpHas KACI0Ta B €€ COJTH

[IpaxTuueckast padora Ne 4 o teme
"[TonydyeHue yriieKuciaoro rasa.
KauecTBenHnas peakuust Ha KapOOHaT-
HoH"

[TepBoHauanbHBIE MOHATUS 00
OpPraHWYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuunii u ero coequHeHus

[IpakTrueckas padora Ne 5.
Pemienne skcniepuMeHTAIbHBIX 337124
1o TeMe «BaxkHelnne HeMeTalIbl 1
X COCIUHCHUS

Kontponbnas pabota Ne3 o teme
«BaxkHenmme HeMeTaulbl U UX
COCTMHECHUS

OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Meraimnuueckas CBs3b U
METAJIINYECKask KpUCTAIUTMYECKAst
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOMCTBA METALJIOB.
DNEKTPOXUMUYECKUN P
HaIPsKEHUH METaJNIOB

O61me crnocoObl MoTy4eHHUst
metaiioB. CriiaBbl. Berauciaenus mo
ypaBHEHUSIM XUMHUUECKHX PEaKIni,

19.01.2024.

25.01.2024.

26.01.2024.

01.02.2024.

02.02.2024.

08.02.2024.

09.02.2024.

15.02.2024.

16.02.2024.

bubmuorexa [JOK
https://m.edsoo.ru/00ae006c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156

bu6mmoreka [IOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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58

CCJIM OAWH U3 PCAr€cHTOB COACPIKUT
IMpUMECH

IIonsatue o KOppO31Hu MCTAJIJIOB

[llenounbie MeTaIbI

Oxcupl ¥ TUIAPOKCHIBI HATPUS U
KaJus

[[lenoyHo3eMeNbHBIC METAIIIBI —
KaJIbIIUA U Mardui

Baxxneiime coeqMHeHNs KaIbIHs

O00011IeHNE U CUCTEMATH3AIUS
3HAHUHU

JKEcTKOCTEH BOABI U CIIOCOOEI €6
yCTpaHEeHHs

[IpakTuueckas pabora Ne 6 o Teme
"YKECTKOCTh BOJBI U METOALI €&
ycTpaHeHus "

AroMAHAN

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA

Kemneso

OKcuibl, THIPOKCUIBI U COJIH XKelle3a
(1) u xene3a (111)

O00011eHUE U CUCTEMATU3 AL

22.02.2024.

29.02.2024.

01.03.2024.

07.03.2024.

14.03.2024.

15.03.2024.

21.03.2024.

22.03.2024

04.04.2024.

05.04.2024.

11.04.2024.

12.04.2024.

18.04.2024.

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2

bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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3HAHUH

[TpakTuueckas padota Ne 7.
Pemienne skcnepruMeHTAIbHBIX 337124
1o TeMe «BaxxHenmume MeTajuibl U X
COCTMHEHUS»

Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKUUi, ECIIM OJUH U3
peareHToB J1aH B U30BITKE UITN
COJIEPXKUT IpUMecH. Beruncienus
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakuuu

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

Kontponbnas pabota Ne4 o reme
«BaxkHenme MeTaJlyIbl U UX
COCTMHCHUS

BemectBa 1 MaTepuansl B
MOBCEHEBHOM KU3HU yelloBeKa
XUMUYECKOE 3arpsi3HEHUE
OKPYKaIOIE cpebl

Ponpb xumun B perieHuu
HKOJIOTMYECKUX MPOOIeM
PesepBHblit ypok. O60011eHNE U
CUCTeMAaTH3aIHsl 3HAHHHA
PesepBHbIil ypok. O0001IeHNE H

cUCTeMaTHu3anus 3HaHUU

PesepBHsIit ypok. O60011IeHNE U
crucTeMaTu3alus 3HaHU

19.04.2024.

25.04.2024.

26.04.2024.

02.05.2024.

03.05.2024.

10.05.2024.

16.05.2024.

17.05.2024.

23.05.2024.

24.03.2024.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00ae3de8
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
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YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA:
O0s13aTenbHBIE 00pa30BaTEIbHBIE MATEPUAIIBI 111 YUCHHUKA

1) Xumus: 8 knace, yueonnx/ H.E.Ky3nenosa, H.H.I'apa.-Mocksa: [Ipocsemienue,2022- 222¢.

2) Xumus: 9 knacc, yueonuk/ H.E.Ky3unenona., H.H.I'apa.-Mocksa: IIpocsermienne, 2022- 320 c.

3)'apa H.H., I'abpycea H.. Xumus. 3agaunuk ¢ «moMoniHuKom». 8-11 kmaccel - M.: [Ipocsemenune, 2019r.
4)Ky3pmenko U. E. Tectsl mo xumuu. 8-11 xnaccel : yueObnoe nocobue / H. E. Ky3pmenko, B. Epémun. - M.: Dk3ameH,
2020.

S)Pagenkuit A.M. Xumus. J(unaktuueckuit marepuan .10-11 kmaccoB: mocobue st yuutene o01ieoOpa3oBaTeIbHbIX
yupexaeHuit -M.: I[Ipocsemenue, 2021.- 144 c.

6)CaBuH ['.A. OnuMmnuagHbie 3aanus o opranndyeckor xumuu. 10 kinacce / Bonrorpan: Yuurens, 2022.

7)Casun I'.A. Onummnuagabie 3aAaHKs TI0 Heopranndeckor xumuu. 9-10 kimaccer / Bonrorpan: Yuurens, 2022.

MeTtoandeckue MaTepraIbl IS YIUTES:
1) I'apa H.H. Xumus. KoutpoasHbie u mpoBepounbie padoTsl. 8-9 kmaccsl / H.H.I'apa. — M.: [lpoda, 2018 r.
2) Pameukwit. A.M. Xumus. Jumaktudeckuii marepuan .8-9 kjgaccoB: mocoOwe is yduTeleld oO0Ieo0pa3oBaTeIbHBIX
yupexaennii -M.: [Ipocsemenue, 2020- 144 c.
3) Pameukwuii, A. M. IIpoBepounbic paboThl Mo xumuu B 8-11 kiaccax: mocodue s yuutens /M. Papenkuii. - M.:
[Ipocsemenne, 2021.
4) Xumus B Tabmuiax u cxemax. Mznanue 2-¢.CI16.:000 «Buktopus mioc», 2020.- 96 c.

JlononHuTENBHAS JIUTEPATYPA VISl YHAIIMXCS:

1)Casun I'.A. Onumnuanabie 3afanus 1o opranndeckod xumuu. 10-11kmacesr / I'.A. CaBun. - Boarorpaa: Yuutens,
2022.

2)CaBuH, ['.A. OnuMmnuanseie 3a7anus Mo HeopraHuyeckord xumuu. 9-10 xnaccel / I'.A. CaBuH. - Bonrorpaa: Yuurens,
2022.









