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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XMMUU Ha YPOBHE OCHOBHOT'O O0IIIET0 00Opa30BaHMsI COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, mpenctaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eneparbHON
paboyeil mporpaMMbl BOCIIUTAHUSI U ¢ YYETOM KOHLEMIMHU MPENnofaBaHusl yueOHOro mpeamera
«Xumusi» B 00pa3oBaTenbHbIX opranuszanusx Poccuiickoii @exeparun.

[IporpaMma 1o xXuUMHHM Ja€T MPEACTABICHUE O IENSIX, OOIIeH CTpaTeruu OOydCHHS,
BOCIIMTAHUSA U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHM YuyeOHOro NpeaMeTa, yCTaHaBIMBAET
00s3aTenbHOE TIPEIMETHOE COJEep)KaHUE, MPeyCMaTPUBAET paclpeiielieHue ero mo Kjaccam u
CTPYKTYPUPOBAHHUE I10 pa3eiiaM U TEMaM IIPOTPaMMBbI [0 XUMHH, ONIPENENSAET KOJTUYECTBEHHBIE
U KayeCTBEHHBIC XAapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO IOCIEAO0BATEIBHOCTD
M3YUYEHUSI XUMUU C YUYETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKU y4€OHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEN 00y4JaromuXcsi, ONpeAessieT BO3MOXKHOCTU MpeAMeTa JJis
peanu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHs OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMI K pe3ysibTaTaM 00yUeHHs] XUMHUH
Ha YypOBHE LeJed u3ydeHHs MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABAaTEIbHOU
JESTEIIbBHOCTH 00yYaroIIerocst o OCBOEHUIO YUeOHOTO COJIepKaHus.

3HaHHE XUMUH CIIY>KUT OCHOBOH U1 OPMHUPOBAHUS MUPOBO33PEHHUS 00YyUAIOIIErocs, ero
MPEJICTABICHUA O MATEPUAIIBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (DOPMHUPYEMbIE XUMHUEH
IPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLIMHU BEILIECTB B IPUPOJIE, O MyTSIX
pelieHuss riI00anbHBIX MPOOJIEeM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
9HEpPreTU4eCcKOoi, MUILEBOM U SKOJOrMYECKON O€30MaCHOCTH, MPOOIEM 3PaBOOXPAHEHHUS.

N3ydeHue xumuu:

CHOCOOCTBYET peanu3alli BO3MOXHOCTEH sl caMopa3BUTHS U (POpPMHUPOBaHUS
KyJbTYpbl JIMYHOCTH, €€ o00mel u (QYHKIMOHAIBHOW TPAaMOTHOCTH; BHOCHUT BKJIal B
dbopMUpOBaHHE MBIIUICHUSS MU TBOPYECKUX CIOCOOHOCTEH O0OydYarolMUXCsi, HAaBBIKOB HX
CaMOCTOSITENIbHOM YueOHOM AeSITEeNFHOCTH, YKCIIEPUMEHTATBHBIX M UCCIIEOBATEILCKUX YMEHUH,
HEOOXOJUMBIX KaK B TIOBCEIHEBHON »W3HU, TaK M B TPOPECCHOHATHHOU NEATEIhHOCTH;
3HAKOMMUT CO CNEUU(PHUKON HAYYHOTO MBILIUICHUS, 3aKJIaIbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIsa Ha
€IMHCTBO TMPUPOIBI M YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTalnoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOH  TIPaMOTHOCTH  OOYYalOIIUXCS;  CIOCOOCTBYEeT  (POPMHUPOBAHUIO
LEHHOCTHOTO OTHOULIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIAJl B 9KOJIOTHUYECKOE 00pa30BaHNe 00yJarOIIHXCS.

JlanHble HampaBiieHHs B OOyYeHHHM XUMHUU 00ECMEeYMBAIOTCS CHEnu(UKON coaepKaHus
y4eOHOrO0 TpeaMeTa, KOTOPBIA SBISETCS TMEJAarorMueckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha ONpeeIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaroIUMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTraHUYECKOU XUMUHU.

CrpykTypa cojaepkaHHs MMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ usydeHuro. ConepaHue CKIQAbIBAETCS W3 CHCTEMBI MOHATHM O XUMHUYECKOM
JJIEeMEHTEe W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKoW peakuuu. OOe 3THU CUCTEMBI
CTPYKTYPHO OPraHM30BaHbI MO MNPHUHLMILY IOCIEA0BATEIBHOIO Pa3BUTUsA 3HAHUM Ha OCHOBE
TEOPETUYECKUX NPECTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YE€HHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— MpEeACTaBIEHUI 00 MEKTPOIUTHYECKON TUCCOLMALINN BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HAHUS PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS] M IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOIYUYEHHUs U3yYaeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHusA B Hayke. M3ydeHue xumun
OPOMCXOJUT C MPHUBJICYCHHEM 3HAHUM M3 paHee M3YUYCHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 kinaccel» U «PuU3nKa. 7 KJ1accey.

[Tpu u3yyeHUH XUMUHU NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HaYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YeJlOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajaya y4eOHOro IMnpeaMeTa COCTOUT B (hOPMUPOBAHUU
CHUCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEWIHMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUH, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HayKd, B
NprUOOIIEHNH K HAyYHBIM METOJaM [TO3HaHMA [IPU N3yUYEHUH BELIECTB U XUMUYECKUX PEaKIHii, B
(GOpMHpPOBAaHUM U PAa3BUTUM IIO3HABATEIbHBIX YMEHMH M MX NpPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEIOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMJI O€3011acHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCETHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Ba)KHOE 3HAYECHUE
npuoOpenu Takue 1e, Kak:

— (hopMupOBaHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIFHOMY TPHHATUIO PEIICHWH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOUINUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTb OOYyYEHUS Ha CUCTEeMaTHYecKoe NpuoOllieHue oOyyaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABAaTEIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  II03HaHUA,
(GOpMHPYIOIIUM MOTHBALIMIO ¥ PAa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— ofecrieyeHre YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYarOIIMMUCS OIbITa
pa3sHOOOPa3HOM JEesATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUAOB JEATEIBHOCTH;

— ¢opmupoBanue o01el PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPY’KAIOLIEro MHUpa, UCIOIb3Yysl 3HAHUS U
OMBIT, TOJy4YEHHbIE MNPH H3YYEHUU XHUMHH, TNPUMEHATh MX IpH pelIeHHH npolieM B
NIOBCEHEBHOM XKU3HU U TPYIOBOU JEATEILHOCTH,;

— (hopMupoBanme y 00y4arOmuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKU 3KOJOTHYECKH I1eJ1ecoo0pa3HOro MoBeAEHUs B OBITY U
TPYZAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 3I0POBbS M OKPYXKAOUIEW MPUPOIHOU
cpensl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npo¢uiIs U HaPaBIECHHOCTHU JajJbHENUIIEro 00yueHHMs.

OO1ee 4ncino 4acoB, OTBEAECHHBIX I M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacos (2 yaca B Heqeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE ITOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tena u
BemecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATperarHoe cocCTosiHue BemiecTB. llonstue o
METOJIaX MOo3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus cMecel.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
YHCclla CTPYKTYPHBIX €AMHHUIL BenecTBa. PacuéTsl mo popmynam XuMUYECKUX COETUHEHUI.

®u3znueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kimaccupukanuss XUMHYECKUX PEeaKIui
(coemuHeHus, pa3I0KEeHHs, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOHM MOCYJI0H, mpaBuwiamMu paboThl B Jaboparopuu U mpuéMamu
oOpaieHust ¢ J1aOOpaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE U OMHCaHWe (U3NYECKUX CBOUCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMI0ieHNEe (Pr3nyecKuX (TUTaBICHUE BOCKA, TasTHUE JIbJa,
pacThpaHue caxapa B CTyIKe, KHIIEHHUE M KOHJIEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKATMBAaHUE MEIHOM MPOBOJOKH, B3aMMOJCHCTBIE MeJla ¢ KUCIOTOM) SBIEHUH, HAaOI01eHne
W OINKCAaHWE TPU3HAKOB TNPOTEKaHUS XMMHUUYECKMX peakiuui (pasjioKeHHe caxapa,
B3aUMO/ICHCTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJICHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (Il), m3ydenme crocoOoB
pa3fiesieHusi CMeceil: C IMOMOIIBI0 MarHuTta, (uIbTpPOBaHHE, BbINApPUBAHUE, AUCTUILIALINA,
xpomatorpadus, TpoBeIEHHWE OYUCTKHA TMOBAPEHHON COJHM, HAONIOJICHHE W OIMHCAaHUE
pe3yJbTaTOB MPOBEJICHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHHE
MOJIeJIel MOJIEKYJT (IITapOCTEPIKHEBBIX ).

BazkHeiilue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3agyx — cmech razos. CoctaB Bo3ayxa. Kucimopog — 3Ja€MEHT M IPOCTOE BEMIECTBO.
Haxoxaenne kucioposia B mpupoje, Gu3ndeckne M XUMHUECKHE CBOMCTBA (PEaKIMK TOPCHHS).
Oxkcuapl. [lpumenenue xucmopoma. CrocoObl MOJTydYeHHUS KHCIOpojaa B JabopaTopuud U
MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — amnoTponHas MoauduKanus
KHCIIOPOJa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHUS, OK30- U
SHIOTEPMHUUYECKHE peaKkuu. TOIMBO: yrojdb W MeETaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MapHUKOBOTO A deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue Boaopoja B IMPHUPOJE,
duznIeCKre U XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI TToNTyueHus. KuCIoThI 1 comu.

Mousipablii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM yPaBHEHUSIM.

®dusnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacklennsle u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BelIecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XuMHUUecKrue cBOMCTBAa BOJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KUZHU



yenoBeka. KpyroBopoT BoOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa M OYUCTKA
IMPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcunpl. Kiaccudukanus OKCHIIOB:
cojieoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yomue. HomeHnknatypa
oKcu0B. DU3nyecKre U XUMUYECKHUE CBOMCTBA OKCHAOB. [lomyueHnne okcuoB.

OcHoBanns. Knaccudukanuss ocHoBaHWN: MIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMMUYECKHE CBOWCTBA OCHOBaHMU. llomyuenue
OCHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenkinarypa kucinot. @U3ndeckue U XUMHUECKUE
cBoiicTBa kuciot. Psg aktuBnoctu metauioB H. H. bekerosa. Ilosyyenue Kucior.

Comu. Homenknatypa coisieid. @uznueckue U XMMUUYECKHe cBoiicTBa cojiel. Ilomyuenue
coJei.

['eneTndeckas CBSI3b MEXKIYy KiIacCaMl HEOPTaHUYECKUX COCTUMHEHUM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OTMpeJIeNICHHE COJIepKaHusl KUCIOpOoia B BO3AyXe, MOJTyUYeHHe, cobupaHue,
pacmo3HaBaHUE M HM3yYEHHUE CBONCTB KUCJIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M TMPEKpAICHUsI TOpeHHs (Mokapa), 03HAKOMIICHHE C
o0Opa3liaMu OKCHJOB M OINUCaHHE HX CBOMCTB, IOJy4Y€HHE, COOMpaHHe, pPAClO3HABaHUE U
U3yueHHE CBOWCTB BOaOpoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUAIOB), HAOIIOEHIE 00PA3IOB BEIIECTB KOJIUIECTBOM
1 Monb, ucciaenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHICTBHE BOJABI C MeTallaMH (HaTpueM M KajblleMm) (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOPA3I[OB HEOPTaHMUYECKUX BEIIECTB Pa3IHYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOPAxX KHUCIOT U IIEJIOYCH, M3yueHHUE
B3aumoeicTBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaIaMH,
peakuMii HeWTpalau3aluH, IOJy4YeHHE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJula IPyTUM U3 pacTBOpa COJIU, PEIlIeHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxkuelue
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiaementos JI. HU.
MenpgesieeBa. CTpoenne aToMOB. XuMHU4ecKkasi cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEILHbIE
peaxkiuun

[TepBbie TOMBITKH KJIACCU(UKANIMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmoanueckas cucrema xumuueckux a3yementos J[. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepuoguueckoil cucTemsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DHU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX snaep. M3ortombl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEepBbIX 20 XuMUYECKHUX 3eMeHTOB [lepuoanueckoil cuctemsl
. W. MenneneeBa. XapakTepHCTUKAa XHMHYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUI0 B
ITepuoanueckoii cucrteme J[. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U IMEPUOIaM.



3nauenne [lepuoauyeckoro 3akoHa u Ileprogudyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIi U ITpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HEMOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHus. OKHUCITUTENBHO--BOCCTAHOBUTEIbHBIE  peakiuu. [Iporecchr
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

M3y4YCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KHUCIOT W IIEJIOYed, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakluu pas3ioKeHUs, COSTUHEHUS).

Mescnpedmemnnie ceasu

Peanuzamust MeXIpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 8 KJacce OCYHIECTBIISIETCS
4yepe3 HCIOJIb30BaHME KaK OOIIWX EeCTECTBEHHO--HAYYHBIX TOHATHA, TaK W TOHATHH,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYyYHBIC TOHATHS: HAy4YHBIA (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCUpUKaIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJI, HU30TOIbI,
pPaZlOaKTUBHOCTh, MOJIEKYJa, JSJIEKTPUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIWYHMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpanbl, TOpPHbIE MMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YeCKas peaKkuust

[lepuonnueckuii 3akoH. Ilepmoanueckass cucrema xumuyeckux »saementoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XHMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMOB, KalHs, KaJbLUs W HUX COCAMHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMeHTOB B [leproanyueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMHUYECKOM CBA3U. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BeIllECTBA OT THUIA KPUCTANIMYECKOM PEIETKH M BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus m HOMEHKIATypa HEOPTraHUYECKHX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIaCCAM HEOPraHWUYECKUX COEIWHEHMM, TeHEeTHYecKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanus XUMUYECKUX peakiuil M0 pa3InIHBIM MPHU3HAKaM (IO YHUCITY U COCTaBY
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO yYaCTUIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsTe o ckopoctu xumuueckoil peakuuu. IToHsTe 00 0OpaTUMBIX W HEOOpaTHMBIX
XUMUYECKHX peaknusaX. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHsarue o
karanuse. IloHsTHe 0 XxXuMuUyeckoM paBHOBecHMHM. DakTOpbI, BIHSIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPaBHEHHI OKHCIIHTEIBHO--BOCCTAHOBUTEIIBHBIX
peakuii ¢ UCIOIB30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pa3IUYHbIMM BHJAMU XHUMHUYECKOH CBS3H.
Crenenp aucconnanuu. CuibHbIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuuu noHHoro o6mMeHa. YcCioBUS NMPOTEKaHUs peakUuil HOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPONUTHYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsiTHE O TUAPOIINA3E CONIEH.

Xumuueckuit IKcnepumennt:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HEMEeTalloB (rpagura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHla HaTpus),
UCCJICIOBAHUE 3aBHUCHMOCTH CKOPOCTHM XMMMYECKOM pPEaKUUu OT BO3LCHCTBHS DPA3IHYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOLMALUU
KHUCJIOT, IIEN04Ye M cojeill (BO3MOKHO HCIIOJIb30BAHME BUEO MaTEpUANOB), IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU MPOTEKaHHs peakiuil moHHOro obmeHa (oOpa3oBaHue
ocajika, BBbIIEJICHHE ra3a, OOpa3oBaHME BOJAbBI), ONbBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUUi (rOpeHue, peakiuH pa3iokKeHUs, COSAUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaYECTBEHHBIX pEaKLUUi Ha HOHBI,
pelIeHre YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmas xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucienusi. CTpoeHue W (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYECKHE CBOHCTBA Ha IpUMeEpe Xjopa (B3aMMOJIEIHCTBHE C METAUIaMM, HEMETAJUIAMH,
nienoyamu).  Xnoposogopod. ConsiHas — KWCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBre XJI0pa U XJIOPOBOAOPOJAa HAa OPTaHM3M 4YeJIoBeKa. BaxxHenue Xaopuasl
U X HaXO0XJIEHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINHBIE MOAM(UKALNN KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3MYecKue M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, GU3NYECKHE M XUMHUYECKHE CBOICTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHUCIOT M cheruduueckue). XUMHUYECKUE peakluu,
JeKallue B OCHOBE IPOMBIIUIEHHOIO CIoco0a MOMydeHus cepHoil kuciaoTel. [IpuMenenue
cepHoii KucioTsl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpaT-uoH. Haxoxaenue
ceppl U €€ COeIMHEHUH B mpHUpoae. XHMHUECKOE 3arpsi3HEHUE OKpY’KaIoLIeHd Cpebl
COEIMHEHUSIMU cepbl (KHCIOTHBIE O, 3arps3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLCHUS.

OObmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmnbel. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPoJE, (U3NYECKHE W
XUMH4Yeckue cBoiicTBa. KpyroBopot azora B mpuposie. AMMHUAK, ero GU3NYeCKue U XUMHUECKHE
CBOWCTBA, MoylyyeHue 1 npuMmenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peaklds Ha MOHBI aMMOHHA. A30THas KHUCIOTa, €€ IOJIy4EeHHE,
¢u3uueckne M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduueckue). lMcnonp3oBaHue HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, amIoTpomHbIe MOIUDHUKAIIAN
docopa, ¢puzndeckue u xumuueckue cporictBa. Oxcun docdopa (V) u pocdhopHas kucnora,
¢u3uueckue M XUMHYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue QochaToB B KauecTBe
MUHEPAIbHBIX YA00PEHHIA.

OO6mas xapakrtepucTtuka 3jaeMeHTOB IV A-rpymnmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCICHUS. YTIIEpOJ, aJUIOTPONHbIE MOIU(BHUKAIIMM, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue u XuMu4eckue cBoiicta. Axcopouus. Kpyrosopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux GU3NYecKue U XMMUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJIy4CHUE U MPUMEHEHHE. DKOJIOIHYeCKHe MpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a IN100aJbHOIO MOTEIVICHUs KJIMMaTa, NapHUKOBBIM 3(dekt. YronpHas KucioTra u eé
CONM, WX (pU3MUYECKHUE M XMUMHYECKHE CBOICTBa, MOJy4YeHHWE M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
HPOMBIIIJICHHOCTH U CEJIbCKOM XO3AHCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX yIJepoJa
(MeTaH, JTaH, JTWJCH, AalETWICH, JTaHOJ, TJMIEPHH, YKCycHas kwuciora). IIpupogHbie
HCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPUPOJIHBIM Ta3, HEPTh), HNPOAYKTHI UX HepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOTNYECKN BaXKHBIX BEILECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M MX pPOJM B JKM3HM ueloBeKa. MarepuaiabHOE €IMHCTBO
OpPTraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U IPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmwme mnpeacrtaBieHuss o6 okcuae kpemaus (1V) u
KpeMHHUEBOM kuciaoTe. CUIMKAThI, UX UCHOJIb30BAHKE B OBITY, B IPOMBIIICHHOCTH. Baxkuelume
CTPOUTEIILHBIC MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiemsl
0€30I1aCHOT0 MCIIOJIB30BaHHS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumeHm:

u3yuyeHue o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromue (U3NIEeCKne U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHWE C 00pas3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJ€OMaTepuaoB), HaOdIofeHHWe Tpoluecca OOYyIJIMBaHUS — caxapa TIOjA  JieHcTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHON CepHOU
KHCJIOTHI, TIPOBEJICHIE KAauYeCTBEHHOW peakiuy Ha Cynb(haT-HOH W HaOIOJCHHE TMpH3HAKa e
NPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHM a30Ta, (ocopa U UX COeIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHANIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yA0OpEHHIA,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yUeHHE CBOWCTB aMMHUaKa, IPOBEIACHUE
Ka4eCTBEHHBIX pEaKIWii Ha WOH aMMOHHS U (ocdar-noH W H3YYCHHE TPHU3HAKOB UX
NPOTEKAaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MeEAbI0 (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YE€HUE MOJeNeill KPUCTAIUIMYECKUX PELIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCcOpOIMH pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM MPOTHUBOTa3a, MOJy4YeHHe, COOMpaHue, pacro3HaBaHHUe
U M3y4YeHHE CBOWCTB YIJIEKUCIIOTO ra3a, NMPOBEJEHHE KAaueCTBEHHBIX PEAKIMi Ha KapOoHAT u
CHJIMKAaT-UOHBl ¥ M3Y4YCHHE MPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJIEHHE C TMPOIYyKIHen
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHHE YKCIEPHUMEHTANBHBIX 33/1a4 1Mo TeMme «Baxneimme
HEMETAaJUTBI U UX COCTNHEHHS.



MeTa/lIbl M UX COeHHEHUS

OO0miass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/NIOB Ha OCHOBaHUHM MX
nosioxeHus B [lepuonnueckoit cucreme xumuueckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJNIMYEeCKas KpUCTAJUIMYecKas
pemeéTka. DJIEKTPOXUMUYECKUM psAll HampsHKeHUW MeTaioB. dusnmyeckne W XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOsl MoydeHUsT MeTaJIoB. [IoHsATHE O KOPpO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBkl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTasuIbl: TTOJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenaeneeBa, CTpOCHHE UX aTOMOB, HaXOXAEHUE B Npupoje. OPU3NUeCKUe U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUbI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3eMeENbHBIE METAUIBI MarHui M KajapUui: nojoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMmeHTtoB [[. M. MeHneneeBa, CTpO€HHE WX aTOMOB, HaxXOXKJIEHUE B
npupoae. Puznueckue U XMMUUYECKUE CBOMCTBA MAarHus W Kajblus. BaxxHelnme coeauHeHUs
KabIus (OKCUM, TUAPOKCH, coyin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmomuHuit: nonoxenue B Ilepuonuyeckoil cucteme xumuueckux sieMmeHtoB [l U.
MenpeneeBa, CTpOEHHE aToMa, HaxoJeHue B npupoae. Gusnyeckne U XUMHUECKUE CBOMCTBA
anmroMuHS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMHUHHS.

Kenezo: mnonoxenue B Ilepuonnueckor cucrteMe XumMuyeckux osnemenros /[l M.
MemnzeneeBa, CTpoeHHE aToMa, HaXOKJAeHUe B npupoje. Ousnueckre U XUMUYECKHE CBOWCTBA
xkene3a. Okcupasl, ruapokcuasl u coau kenesza (II) u xemesa (111), ux cocras, cBoiicTBa |
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaNIOB W CIUIABOB, HMX (U3UYECKUMHU CBOHCTBAaMH,
U3y4YEHHUE pE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO MCIIOJIb30BaHHE BUAECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJIEOMATEPHAIIOB), HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJbI, Ipollecca TOPEHMs Keje3a B
KHCIOpoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUIEOMATEpHUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MArHMs, KaJbIlUs, aTIOMUHUS, [MHKA, xene3a (I1) u xenmesa
(1), meau (1), HabmMrOIEHHE M OMHMCAHHE MPOILECCOB OKPAIIMBAHUSA IIAMEHH MOHAMH HATPHS,
Kamusl U KaJibliusg (BO3MOXHO HCIIOJIB30BAaHHE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THJIPOKCUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMHus M OKPYKaLIas cpeaa

BemectBa n mMarepuansl B MOBCETHEBHOW JKU3HU 4eloBeKa. bezonacHoe MCnosib30BaHUE
BEIIECTB M XHMMHMUYECKUX peakiuii B ObiTy. I[lepBasg momMours mpu XUMHYECKHUX OXOTrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKarollel cpe/pl (MpeaenbHas TOMyCcTUMasi KOHIIEHTPALUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEpUaJIbl).

Meoscnpedmemnnie ceasu

Peanuzanust MexXnpeaAMETHBIX CBA3EH MPU U3YYEHUH XUMHH B 9 Kiacce OCyHIeCTBISIETCS
4yepe3 HCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak W TOHATHA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OOmme ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAy4YHBIH (aKkT, THUIIOTE3a, 3aKOH, TEOPHS,
aHalu3,  CHHTe3,  KlacCHU(uKauus,  MEpUOJUYHOCTb,  HAOMIONEHHE,  SKCIEPUMEHT,
MOJICJIUPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(h(PeKT, TEXHOIOrHs, MaTepHasbl.

®usuka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKUI 3aps], MPOBOAHHUKH, IOJYIPOBOJHUKH,
JIURJIEKTPUKHU, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSHUE BEIIEeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (PU3MYECKUE BEIMYHUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE IIPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOocUCTEMa, MUHEPAJIbHBIE YIO0OpEeHMS,
MHKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, ruzmpocdepa, MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIE
HCKOIIa€Mbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS NPOTPaMMBI OCHOBHOTO 00miero o0Opa3oBaHUs
JOCTUTAIOTCS B XOZle 00Y4YEHUsI XMMUHU B €JUHCTBE yYeOHOH M BOCIIUTATENBHOM A€ATEIILHOCTH B
COOTBETCTBUM C TPAJAMLMOHHBIMU  POCCHUMCKMMHM  COLMOKYJBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBHJIAMH W HOPMaMH IOBEIEHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMAIM3ALINN 00yYatOIUXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OTPa)XKar0T TI'OTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOI INO3UTHBHBIX LICHHOCTHBIX OPMEHTALUN U PAaCUIMPEHUE OIbITA JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U HayUYHOMY
HACJIIUI0, TIOHUMaHMSA 3HA4YeHUsS XMMUYECKOM HAayKd B >KM3HHM COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIQJIETh JTOCTOBEpHOW MH(OpPMALUEH O MEpeIOBbIX JOCTHKECHHUAX U OTKPBITHIX
MHUPOBOI U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HaHUSIX 00 YCTpOHCTBE
MHpa ¥ 00IIEeCTBA;

2) rpasKIaHCKOT0 BOCIIUTAHMSA:

IIPEJICTAaBICHUS O COLMAIbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTUBE, KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEeJ0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHMJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HON COBMECTHOM J1eATEIbHOCTH MPH BBHIIOJHEHUN YUEOHBIX, T03HABATEIbHBIX 3a/1a4,
BBINIOJJHEHUM XMUMHUYECKHX D3KCIEPUMEHTOB, CO3JaHUM Y4YE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TPOLIECCE 3TOW yueOHOH NesATeTbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IIOBEJEHHWE U TOCTYNKUM CBOMX TOBAPUIIEH C MO3UIUU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS NOCIEICTBUM OCTYNKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKHE  NPEJICTaBICHUS O  BELIECTBE UM  XMMHYECKOM  peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKHM U COCTABIISIIOIINE OCHOBY JJIst
NOHMMaHMA  CYIIHOCTH HAy4yHOW KAapTHMHbl MHpa, NpPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHON CPENoi, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHUBBI, HAIlpPAaBJICHHbIE HA IOJIyYeHHE HOBBIX 3HAHUI MO XHMMMHH,
HeoOXoIuMble Uil OOBSACHEHHs HaOJI0JaeMbIX IIPOLECCOB U SBJICHHUH, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSTENBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepec K OOyuYeHHIO M IO3HaHUIO, JII0OO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00yUY€HHS B ajbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBb:

OCO3HaHME IIEHHOCTU JKHW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUN W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpEOJIEHUSI aJKOTrOJsl, HApPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOICHUS



npaBuwil 0€30MaCHOCTH MpH OOpALEHUMH C XMMHUYECKMMM BEIIECTBAaMU B OBITY U peanbHON
JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYCHHIO Mpodeccuil 1 Tpyna pa3InyHoOro poja, yBaKeHHE K
TPyZy H pe3yJibTaTaM TpPYAOBOM JEATENBHOCTH, B TOM YHCIE€ HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP MHIUBUIYAJbHOW TPAEKTOPUU
OpOJOJDKEHHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEemHOW MpopeCCHOHATBHON AEATEIbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCHOHATIBHOM Cpeie;

6) 9KOJIOrNY€eCKOr0 BOCTIUTAHUS

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K NPUPOJAE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LEHHOCTH 3JI0pPOBOTO M 0e30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMUYECKOMY 370pPOBbIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MacHOr0 MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TAaK)Ke B CUTyalUsX, YIPOXKAIOLIUX 300POBBIO U JKU3HU JIIOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHUS, MOJy4YaeMble NMPU U3YyUYCHHUH XUMHH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOJHON CPEIOH, JJIsl TOBBILIECHHS YPOBHS 3KOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPOoOJieM U MyTel UX pelieHus
IIOCPEICTBOM METOJ0B XMMHH, YKOJIOTHYECKOTO MBIIUICHHs, YMEHHs PyKOBOJCTBOBAaThCS UM B
II03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLUAIIBHON IIPAKTUKE.

METANPEIMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yibTaTOB BBIICISIOT 3HAUUMBIE JUJISI (POPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHILMII, TUNOTe3a, (HaKT, cucTeMa,
IpoIIecC, SKCIIEPUMEHT U JIPYTroe.), KOTOPbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHMBEpCalbHblEe y4yeOHble NeHCTBUS (I103HABaTEIbHbIE,
KOMMYHHMKATHBHbBIC, PETYJATUBHBIC), KOTOpble oOecrneuynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOW AeITeTbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUs NPH OCBOCHUM 3HAHUM:
pacKpblBaTb CMBICI XMMHMYECKHX MOHATHM (BBIAENSATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C JPYTUMH MOHSITHAMH), UCIOJIB30BATh MOHATHUS ISl OOBSICHEHHS
OTIIENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCU(pUKaLUU
XUMUYECKHX BEHIECTB U XUMUYECKHUX PEaKIUi, YCTaHABIMBATh IPUUMHHO-CIIECTBEHHBIE CBS3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIE, 1€TyKTHBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJbI U 3aKIIOUECHUS;

yMEHHE NMPUMEHATh B Ipoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATh MIMPOKO
OpUMEHsIeMble B XUMHM MOJENbHBIE MPEICTABICHUS — XUMUYECKUN 3HAaK (CUMBOJI 3JI€MEHTa),
XuMHueckass (opMysla M YpaBHEHHUE XUMHUYECKOM peakUuu — TIpU pEIIeHUuu ydeOHo-
MO3HABATENIBHBIX 33/a4, C YYETOM OTHUX MOJEIbHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX pPEaKUui, BBIBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YUAEMBIX IIPOLIECCAX U SBIICHHUSX.

Ba3oBble uccienoBarebCKue AeCTBUA:



YMEHHE HCIOJIBh30BaTh IOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBbI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHHMIO, OPTaHM3allMd U TPOBEICHHUIO YYCHHYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOIOIATh 32 XOJIOM TPOIIECCa, CaMOCTOSITEIHHO POTHO3HUPOBATH €r0
pe3ynbrar, GopMmynupoBaTh OOOOLIEHUS U BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHOTO OIbITA,
UCCIIEI0BaHMsL, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undgopmanmeii:

yYMEHHE BBIOMPATh, aHATH3UPOBATh U HHTEPIIPETUPOBATh HH()OPMAITUIO PA3IMIHBIX BUIOB
U GopM IpEeCTaBICHUS, TOTyUYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISipHAsl TUTepaTypa
XMMHUYECKOTO COJIEpKAaHUs, CIpaBOYHbIE [OcoOUsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO H(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMUHbIe METO/IBI U 3aIPOCH TIPU NMOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIIIOJIHEHUS yU€OHBIX U IT0O3HABATEIbHBIX 3a/1a4
OIpeNIeIEHHOr0 THUMA, MPUOOpEeTeHue OmbiTa B 00JacTH MCIOJIB30BAaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIBb30BAHUS Pa3INIHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeacTaBICHUS
uHbOpMallUl U WUIIOCTPUPOBATh peIlaeMble 33/a4d HECJOKHBIMM CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduku U UX KOMOMHALIUSAMUY;

YMEHHE HCMOIb30BaTh W AHAJIM3UPOBATH B Ipolecce y4eOHOH M HCCIen0BaTeIbCKON
NEeSITeTPHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KAIOIe MPUPOAHON CPeIbl.

KoMMyHUKAaTHBHBbIE YHHBepPCcAJIbHbIE YUeOHbI€ el cTBHA:

YMEHMS 3aJaBaTh BOIIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHM) IO CYILECTBY
o0cyxmaeMoii TeMbl, (HOPMYyITUPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIFHO BBIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIIATH MOJyUYEHHBIE PE3yJIbTAThl T03HABATEIBHOMN JAESITETbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JieJlaTh MPE3EHTALMUIO PEe3yJbTaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCTIIepUMeHTa (Ja00paTOPHOTO OMBITA, JIAOOPATOPHOW PabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MTPOEKTA);

yMEHHSI y4eOHOT0 COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOH IMO3HABATEIbHOU U
UCCIIEIOBATENILCKON JIEATENIbHOCTU TPH PEIICHHH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE YuéTa
Oo0LIMX MHTEPECOB M COIJIacoBaHMs MO3UIMI (0OCyxaeHHs, OOMEH MHEHMUSIMH, «MO3IOBbIE
HITYPMBD», KOOPIWHAIMS COBMECTHBIX JICHCTBHM, ONpeesIeHIe KPUTEPHEB TI0 OIIEHKE KayecTBa
BBITIOJITHEHHOW PabOThI U JIpyTHe).

PeryasiTuBHbIE yHHBepcaJIbHbIe YUeOHbIE el CTBHA:

YMEHHE CaMOCTOSITENIbHO OMPEAETATh LEIH JeATeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIHHOCTh, BHIOMpPATH
Haubonee HS(PQeKTUBHbIE CHOCOOBI pelIeHHss Y4eOHbIX H  TO3HaBaTeNbHBIX  3aj]ad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIN alropuT™M JACUCTBUHM mpu
BBIMOJIHEHUH 33/1aHUMl ¢ ydY€TOM TMOJlydyeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIHUIX, OIICHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yJIbTaTa 3asBICHHON IIEJIH,
yMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBHH 3a/IaHUH.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO O0S3aTENBHOTO COJEPKAHMA,
YCTaHOBIICHHOTO JaHHOW (exepanbHONW pabodell MporpaMMOM, BBIIENISIOT: OCBOCHHBIC



o0y4JalIIUMHUCA HayyHbl€ 3HAaHUS, YMEHUS M CIOCOOBl JAEHCTBUM, crneuuduueckue A
OpeIMETHON 00sacTH «XUMHS», BUIBl JEATEIBHOCTH IO IOJyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K xoniy oOydenus B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSTHHA: aTOM, MOJEKYJa, XUMUYECKHUM
AJIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJIsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBass JOJsS XUMHUYECKOIO
9JIEMEHTa B COCIMHEHHWH, MOJSIPHBIA OOBEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHMSI, XUMUUECKas peakliys, KiacCupuKanus
peakLMil: peakiMy COeAMHEHUS, PEAKLIMK PA3JI0KEHUS, PEAKIUN 3aMELIEHUs, PEaKIIU1
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIiH, TeIUIOBON 3 (eKT peakuuu, SApo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTan b, pPaJuyC aroma, XUMHYECKas CBS3b,
NOJIIpHAsl M HEMOJIApHAasi KOBAJIECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas A0JIs BelllecTBa (MPOIeHTHAs KOHIEHTPALKs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHM M NPUMEHSTH 3TH
MOHATUS [TPU ONMCAHUM BELIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBleHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaAKLIU;

OIpeNieNsITh BAJCHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJIacCy COEIMHEHMH 1o (QopMmynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHAsl 1 MIOHHAs) B HEOPraHUYECKUX COECIMHEHUSX;

packpsiBaTh cmbica llepuoanueckoro 3akona [I. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHHUE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosnoxeHuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapakTepu3oBaTh TabauuHyto ¢(opmy Ilepuonnueckoit cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh IMOHATUS «JaBHas moArpymnmna (A-rpynma)» u
«mobounast moxarpynna (b-rpymma)», Maneie U OOJbIIME TEPHOJBI, COOTHOCUTH
o0o3HavyeHusi, KOTopble uMeroTcsl B Tabnuue «lleproauueckast cuctemMa XUMHYECKHX
sanemenToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeeseHne uX Mo 3JIEKTPOHHBIM CI0M);

KJIaccu(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (10 YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
dbdexty);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, IOATBEpP)KJas ONUCAHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX yCIOBUSIX;
BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTIF0 XMMHUYECKOT0 JIeMEHTa o (popMylie COeTMHEeHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peaKlnu;



MNPUMCHATH OCHOBHBLIC OIICpalinun MBICITUTEIBHOMN ACATCIIbHOCTH — aHaJIu3 M CHUHTC3,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATH3aINI0, KIacCU(UKAIUIO, BBIIBICHUE MPUUYUHHO-
-CJICACTBCHHBIX CBSI3EH — AJi1 U3YyUYCHHA CBOMCTB BCIICCTB U XHUMHYCCKHUX peaKuMﬁ,
€CTECTBEHHO-HAayYHble =~ METOABl  TMO3HAaHUs  —  HaOJIOJeHWe,  HU3MEpEHHe,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICICHHBII);

ClleZIOBaTh INpaBWIaM II0JIb30BAHUS XHMHYECKOH Tocynol u  J1abopaTOpHBIM
o0opy/loBaHHEM, a TaKKe MpaBHJIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH 11O BBIITOJHCHHIO na60paTopme XUMHYCCKUX OIIBITOB ITIO IMOJYYCHHIO
U coOMpaHUIO ra3o00pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB C ONPEAEIEHHON MAaCcCOBOM J10JIEM PaCTBOPEHHOIO BEILLECTBA, IIAHUPOBATH
U NIPOBOJUTH XMMHUUYECKUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOUYEH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIaKMYC, eHOIPTAIICNH, METUIIOPAHXK U JAPYTHE).

K konny oOyuenus B 9 kijacce npeaMETHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX IOHATHH: XUMHUYECKHUH 3JI€MEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas PEaKIUsl, XUMHUYECKas
CBSI3b, TEIJIOBOW 3(PPEKT peakuuu, MoJib, MOJSIPHBIM 00BEM, PacTBOP, JIEKTPOIIUTHI,
HEDJICKTPOJIUTBI, WIEKTPOJIUTUYECKAs JAUCCOLMAIMs, PpEeaklUUd HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBecHe, OOpaThMble M HeoOpaTHMble peakiHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHUCIIUTENNb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTb, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HWOHHAs, METAJUIMYecKas), KpUCTAJUIMYecKas pemeéTKka, Koppo3us
METaJJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOH pEakLuu, MpeneiabHO JOIyCcTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKHMX MOHSATUH M NPUMEHATH 3TU
MIOHSITHS IIPU ONTMCAHUM BEILIECTB U MX IPEBPALCHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JUIA COCTaBJIEHUS (opMys BEmecTB H
YPaBHEHUN XUMUYECKUX PEAKIIUM;

ONpEAENATh BaJEHTHOCTh U CTENEHb OKUCICHMS XHUMHUYECKHUX DJJIEMEHTOB B
COEIMHEHUSX pPa3JIMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY
KJIacCy COeAMHEHHH 1o ¢dopMysaM, BUJ XUMHUYECKON CBs3U (KOBAJICHTHAs, HOHHAs,
MeTaJUINYecKas) B HEOPraHMYECKUX COCTUHEHHUAX, 3apsi] HOHA MO0 XUMHUYECKOU
dopmyIe, Xxapakrep cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHWYECKHX COEIMHEHHUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuoanueckoro 3akona [[. . MenaeneeBa u A€EMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh U XapakTepus3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit
CHCTEMBbl XMMHUYECKHMX 3JIEMEHTOB: pa3ivyaTh IMOHATUS «IJIaBHas noarpynmna (A-
rpynna)» u «mnobouynas mnoxarpymmna (b-rpynma)y, manele u OosblMe HEPUOJBI,
COOTHOCUTh 0003HAa4Y€HHs, KOTOpblE HMEIOTCS B MEPUOAUYECKON Tadiuue, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsz szpa, o0lee YUCIIo MIEKTPOHOB U PACIPEeNIEHHE X M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB 3JIEMEHTOB M HX
COEIMHEHUI B MpeJesiax MasbIX MEPHUOJO0B M TJIaBHBIX HNOArPYNN C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIIUPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XUMUYECKHE
peakuuy (110 YKMCIy U COCTaBY YYacTBYIOIIMX B PEAKIUH BEILIECTB, N0 TEIUIOBOMY
3 eKTy, 0 H3MEHEHHUIO CTETICHEeH OKUCIICHHUSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOMIME W cHenu(UIecKrne XHMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPHKAAsi OMMCAHNUE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPaBHEHUS 3JIEKTPOJIMTUYECKON JUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPABHEHUS peakiil HOHHOrO 0OMeHa, ypaBHEHHs PEaKIUH,
MOATBEPXKIAIOIIUX CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAYy BEIIEeCTBaMU
Pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca STUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BEILLECTB B 3aBUCHUMOCTH OT HUX CTPOEHHMS, BO3MOXHOCTHU
MIPOTEKaHUsI XMMUUYECKUX MPEBPAIEHU B PA3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 0 (hopMysie COeTUHEHHsI, MaCCOBYIO JIOJIO BELIECTBA B
pacTBoOpe, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON PEaKILIUN;

coOyoaTh MpaBuja IOJIb30BAaHMS XHUMHUYECKOW TOCYIoW U J1abopaTOpHBIM
o0opyI0BaHHEM, a TaKKe IpaBHia OOpaIleHUs C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMU TI0 BBIOJHEHUIO JTa00OPATOPHBIX XUMHUYECKUX OTBITOB IO MOIYYECHHUIO
1 cOOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIIMH, MOATBEPKIAIOIINE KaUYeCTBEHHbI COCTaB Pa3jIMUHbIX BEILECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOpPHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIMKAT-, Cylb(dar-, TUAPOKCUI-HOHBI, KAaTHOHbI aMMOHHS U HOHBI HM3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
cpaBHEHHE, OOOOIIEHNE, CHUCTEeMAaTU3allUI0, BBISIBICHUE NPUYHMHHO-CIEICTBEHHBIX
CBA3EH — I U3YyYEHMsS] CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLHH, €CTECTBEHHO-
HAay4yHbIE METOJbI TMO3HAaHUS — HaONIOJIEHHWEe, W3MEpPEHHEe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peasIbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo 4acoB
Ne HaumenoBanue pa3iesioB u
KonTtpoibHbie
n/n TeM MPOrpaMMbl Bcero
padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHasg 00J1acThb
€CTECTBO3HAHUA U
1.1 . 5
MPAKTUYECKOU ESITETbHOCTH
yeJIoBEKa
BemecTBa 1 xumuueckue
1.2 15 1
peakuuu
Hroro no pazneny 20

Paznen 2. BaxHeiiline npeacTaBUTe/Id HEOPraHUYECKUX BellleCTB

Bo3znyx. Kucnopon. [Toustue

2.1 6
00 okcugax
59 Bonopoa. Ilonsitue o 8
KHCJIOTaX U COMIAX
53 Boga. PactBopsl. [Torstue 00 5 1

OCHOBAHHAX

OCHOBHBIE KJ1aCCBI
2.4 . 11 1
HEOPTraHWYECKUX COCTMHECHHI

Hroro no pasneny 30

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837c¢

Bbu6morexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c
bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837c

Paspnen 3. Ilepnoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTE/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

[lepuoanueckuii 3aKOH U
[lepuoanueckas cucrema

3.1 XUMHYEeCKHX deMeHToB Jl. U.
Mennene-eBa. CTpoeHue
aToma

XUMHYECKA CBA3b.
3.2 OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH

Hroro no paszneny

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

15

68

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmorexa [{OK
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

9 KJIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTtBo 1 XUMHUYECKHE pPeakuuun

[ToBTOpEeHME 1 yIiTyOJICHHE 3HAHUT
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakuui

DNEKTPOIUTHYECKAs] TUCCOLIUALHUA.
XUMHUYECKUE PEaKLU B pacTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeTanabsl M MX cOeTUHEHUS

OO6mast XapaKTepUCTHKA XUMUISCKUX
anemeHToB VIIA-rpymmesl. ["agorenst

OO0m1as XxapakKTepuCTUKa XUMHUUECKUX
anemeHToB VIA-rpynmsl. Cepa u eé€
COCJTMHEHUS

O6H_[a$I XApaKTCPUCTHKA XUMHUYCCKUX

aneMeHToB VA-rpynmsl. A30T, pochop 1 ux

COCAUHCHUA

OOmast XxapakTepUCTUKA XUMUIECKUX
anemMeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUI U UX COCTUHEHHUS

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoTsbI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{OK
https://m.edso0.ru/7f41a636
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

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

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

bubmorexa [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
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/sibl M UX COeTUHEHU ST

3.1 OO01Ire CBOMCTBA METAILIIOB

3.2 Baxuerinme MeTayuibl U UX COCITUHEHUI

Uroro no pazgeny

Paznen 4. Xumus U oKpyskamomas cpeaa

4.1 XuMHS ¥ OKpyXKaromas cpeaa
Uroro no pazgeny

PezepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

but6mmoreka [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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KoanuecTBo yacos Hara
Ne Konr IIpak IIpose Koppe DJIEKTPOHHBIE
w Tewa ypora poan  mmec Aemmi wuwwn  ungposiie
- Bcero Hble KHe o0pa3oBaTe/bHbIE
pador  padGort pecypcbl
bl bl

Hucrpykrax nmo oxpane Tpyaa. [Ipenmer xumuu. Ponp
XMMHH B KU3HU 4esoBeka. Tena u Beniecrna

IIonsaTue o MeTOaX MO3HAHUS B XUMHUHU

Ilpakmuueckan pavoma Ne 1 Nuctpykrax o Th
«IIpaBuma paboTsl B 1ab0paTopun U MpUEMBI OOpaIIeHHS
¢ 1abopaTopHBIM 000PYAOBaHUEM)

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus
cMecen

Ilpakmuueckan paboma Ne 2 VInctpyxrax o Th
«Pa3znenenue cmeceil (Ha mpuMepe OUUCTKH TOBAPEHHOMN
COJIN)»

ATOMEI 1 MOJICKYJIbI

XuMHudecKre 31eMEHThI. 3HaK1 (CI/IMBOJ'IBI) XUMHNYCCKUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d26ca
bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d2a6c¢

bu6mmoreka [IOK



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

10

11

12

13

14

15

16

9JICMCHTOB

HpOCTBIe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEeHUE

3aKOH MOCTOSIHCTBA COCTaBa BEIMIECTB. XUMHUYECKas
dbopmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS
MOJICKYJISIpHad Macca

MaccoBas 10JIs1 XUMHYECKOI0 3JI€MEHTa B COeJUHEHUH

KonuuectBo BemniectBa. Moiib. MosigspHast macca

duznyeckre 1 XUMUYECKHUE SIBJIEHUA. XUMHUUECKasA
peakuus

[Ipu3Haky 1 yciI0BHsI POTEKAHUS XUMUYECKUX PEaKLIUN

3aKOH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKHE
YpaBHEHUSA

https://m.edsoo.ru/ff
0d2be8

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d2a6¢c
bubmnoreka LJOK
https://m.edsoo.ru/ff
0d2d50

bubmnoreka LJOK
https://m.edsoo.ru/ff
0d2eae
bubmmorexa [JOK
https://m.edsoo.ru/ff
0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d5230
bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d37fa

bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d3al6

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



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

17

18

19

20

21

22

23

24

25

Brrancnenus KOJIM4YECTBA, MAaCChl BEIICCTBA I10
YPaBHCHUAM XUMHUYCCKUX peaKI_[I/Iﬁ

Krnaccudukanusa XumMuueckux peakuuii (CoeuHeHus,
pasiioKeHHs, 3aMeIeHUs, 0OMEeHa)

M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT.
O0600611eHre U cucTeMaTu3alus 3HaHu|

Kontpoabnas padora Nel no teme «Bemectsa u
XUMUYECKUE PEAKIIHI

Bo3nyx — cMmech razon. CoctaB Bo3ayxa. Kuciopong —

QJICMCHT U MPOCTOC BCHICCTBO. O3zoH

du3nueckre U XUMUIECKHE CBOMCTBA KUCIOPOIa
(peakmuu okucieHus, roperue). [lonsarre 06 okcumax

CrniocoOsl nosty4eHus KMcIopo/ia B 1adopaTopuu U
POMBIIIICHHOCTH. [I[puMeHeHne Kucmopoaa

Ilpakmuueckan paboma Ne 3 VInctpykrax o Th
«Ilomyuenue u codrpaHue KUCIOPOaa, H3yUYSHHE €TO
CBOMCTB»

TennoBoii 3¢ ekt XuMHuUecKkoil peakiuu, TOHATHE O
TEPMOXUMHUUYECKOM YPaBHEHUH, DK30- U
OHAOTEPMUYECKHUX PEAKLIUAX

0d3b88
bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d5708
bubmnoreka LJOK
https://m.edsoo.ru/ff
0d3f34

bubmmorexa [JOK
https://m.edsoo.ru/ff
0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4290
bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4614
bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d497a
bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4790



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

26

27

28

29

30

31

32

33

34

35

TornmBo (HedTh, yrons U MeTaH). 3arpsi3HEHUE BO3/1yXa,
CHOCOOBI €ro MpeI0TBPAIICHUS

Bonopon — snemenT u npocroe BemecTBo. Haxoxnenue
B IIPUPOJIC

Du3nYeCcKre U XMMUYECKHE CBOMCTBA BOIOPO/A.
[Ipumenenue Bogopoaa

TloHsaTHE 0 KHCIIOTaX U COMIIX

CrniocoOsl nosty4eHus BOAOPOa B J1abopaTopuu

Ilpakmuueckan paboma Ne 4 nctpyxrax o Th
«IToxyuenue u coOupanue BOAOPOa, U3yUYEHUE €TO
CBOMCTB»

MonsipHblii 00bEM ra30B. 3aK0oH ABOTAJPO

HucTpykTax mo oxpane Tpyaa. Beraucienus oonéma,
KOJIMYECTBA BELIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIK 00BEMY

Brruncnenust 00b€MOB ra3oB 10 YPaBHEHHIO PEAKIIUN Ha
OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUN Ta30B

duznyeckre 1 XUMUYECKHE CBOMCTBA BOJbI

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0d4c4a
bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4ddo
bubmnoreka LJOK
https://m.edsoo.ru/ff
0d50d2

bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d4ddo
bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d55a0

bu6mmorexa [JOK
https://m.edsoo.ru/ff
0d5708

bu6mmorexa [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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

36

37

38

39

40

41

42

43

44

CoctaB ocHoBanui. [TonsTHE 00 MHIMKATOpaX

Bopa xak pactBoputens. Hachlennsie u
HEHACBHIIIEHHbIE pacTBOPbI. MaccoBas 1015l BellecTBa B
pacTBope

Ilpakmuueckana paboma Ne 5 Vincrpyxrax o Th
«lIpuroToBiieHrEe paCTBOPOB C OIIPEACIEHHON MAaCCOBOMN
JI0JI€H PACTBOPEHHOIO BEILECTBA»

KonTpoabnas pabora Ne2 o reme «Kucnopoz.
Bonopoa. Bona»

OKCI/IIILII COCTaB, KJ'IaCCI/I(bI/IKaLII/IH, HOMCHKIJIaTypa

HOJ'Iy‘{CHI/Ie 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(i)OTCpHBIX OKCHUI0B

OcHoBaHuUsI: cOCTaB, Ki1accuukaiys, HOMEHKIaTypa

[Tomy4yenue u XuMHYECKHE CBOMCTBA OCHOBAHHUIA

Kucnorsr: COCTasB, KJIaCCI/I(bI/IKaI_[I/ISI, HOMCHKIJIaTypa

https://m.edsoo.ru/ff
0d587a
but6mmoreka [IOK
https://m.edsoo.ru/ff
0d59e2

bubmnoreka LJOK
https://m.edsoo.ru/ff
0d5b40

bubmnoreka LJOK
https://m.edsoo.ru/ff
0d5eba
bubmmorexa [JOK
https://m.edsoo.ru/ff
0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d67ca
bub6mmorexa [JOK
https://m.edsoo.ru/ff
0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff



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
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50

51

52

53

[TonydyeHue u XMMHUYECKHUE CBOMCTBA KUCIIOT

Conu (cpenHue): HOMEHKIIATypa, CocoObl OMyUYeHus,
XMMHUYECKUE CBOWCTBA

Ilpakmuueckan paboma Ne 6. uctpykrax o Th
Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACCHI HCOPTraHNUYCCKUX COGI[I/IHGHI/Iﬁ))

['enernueckas CBA3b MEXKy KIIACCaMU HEOPTraHUYECKUX
COEIMHEHUN

O000111eHrE U CUCTEMATU3ALIMS 3HAHUI

KonTpoabnas padora Ne3 o teMe "OCHOBHBIE KI1aCChl
HEOPraHWYECKUX COCTMHEHUN"

HepBBIe IIOITIBITKH K.]'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKUX
aneMeHnToB. [loHsTue o Tpynmnax CXOJHbIX 3JICMCHTOB

[Tepnoanueckuii 3akoH u [lepuoanueckas cucrema
xumuueckux anemenToB J[. . MeHnneneena

[lepuonpl, rpymnIibl, HOATPYIIIBI

Odfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Odfee?2

bubmnoreka LJOK
https://m.edso0.ru/00
ad9474

bubmmorexa [JOK
https://m.edso0.ru/00
ad9b7c

bu6mmoreka [JOK
https://m.edso0.ru/00
ad9%as0

bu6mmoreka [IOK
https://m.edso0.ru/00
ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/00
ad9ela

bub6mmorexa [JOK
https://m.edso0.ru/00
adoffa

bub6mmorexa [JOK
https://m.edso0.ru/00
ada52c

bu6mmoreka [JOK
https://m.edso0.ru/00
adab2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/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
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62

63

Crpoenne atoMoB. CocTaB aToMHBIX siziep. M30Tomsl

CTtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB
[Iepuonnueckon cucremsl [. 1. Menneneena

XapakTepucThKa XUMHUYECKOr0 3JIEMEHTA T10 €ro
nosnoxkenuto B [lepuoanyeckoii cucreme /. H.
MenneneeBa

3nauenue [lepuoauveckoro 3aKkoHa Jijisi pa3BUTHS HAYKH
u nipaktuku. J[. 1. MenaeneeB — y4€HbId, IE1aror u
rpakiaHuH

DIIEKTPOOTPULIATETILHOCTH ATOMOB XUMHUUYECKHUX
3JIEMEHTOB

HNonnas xuMudeckas CBA3b

KoBanenthas noJjrsipHad XuMHUUYCCKas CBA3b

KoBanenTHas HCTIOJIPHAA XUMHYCCKAsA CBA3b

CrerneHb OKUCIIEHUS

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuun

bu6mmorexa [JOK
https://m.edso0.ru/00
ada342

bu6mmoreka [JOK
https://m.edso0.ru/00
ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00
ada824

bubmnoreka LJOK
https://m.edsoo.ru/00
ada96e

bub6mmorexa [JOK
https://m.edsoo.ru/00
adaab8

bu6mmoreka [JOK
https://m.edso0.ru/00
adac34

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

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

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

bu6mmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

64

65

66

67

68

OKuCIUTEIN U BOCCTAHOBUTEIIN

KonTpoabHnas padora Ned o teme «CTpoeHue aToma.
XUMUYECKas CBA3b

PeseprubIil ypok. O60011IeHNE U CHCTEeMaTH3alMsI 3HAHUN

PesepBHelit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIA

PesepBHrlit ypok. O000IIeHHE U CUCTEMATH3AIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68

https://m.edso0.ru/00
adb076

but6mmoreka [IOK
https://m.edsoo.ru/00
adb076

bubmnoreka LJOK
https://m.edsoo.ru/00
adb486

bubmnoreka LJOK
https://m.edsoo.ru/00
adb33c

bubmmorexa [JOK
https://m.edsoo.ru/00
ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d61c6



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

/o

Tema ypoka

HHucTpyKTak Mo oxpaHe Tpyaa.
Ilepuoanueckuit 3axoH. [lepuoandeckas
cucTeMa XUMU4eCcKuX snemMeHnToB /. H.
MeunneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

Buapl XuMHUUeCcKOU CBI3U U THUIBI
KPUCTAJUIMYECKUX PELIETOK

Knaccudukanmss XuMHUECKUX PEaKIHi
0 Pa3TUYHBIM MPU3HAKAM

KoaunuyecTBO 4acoB

Kour
pPoJIb
Bcero HEBIE
padot
bl

1

1

1

1

1

IIpak
THYEeC
KHe
padort
181

9-A

Jlara

IIpose
AeHHSA

Koppe
KLU

9-b

Jlara

IIpose
JAeHHA

Koppe
KLU

DJIEKTPOHHbIE
nugposbie
o0pa3oBaTejibH
ble pecypchl

bubnuoreka
HOK
https://m.edsoo.r
u/00adb59e

bubnuoreka
HOK
https://m.edsoo.r
u/00adb6b6

bubnnoreka
LHOK
https://m.edso0.r
u/00adb7e2

bubnnoreka
HOK
https://m.edso0.r
u/00adbac6
bubnnoreka
I[HOK
https://m.edso0.r
u/00adbch0



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

10

11

12

IloHsATHE O CKOPOCTU XUMHUYECKON
peakuuu. [IoHATHE O TOMOI€HHBIX U
TeTEPOrE€HHBIX PEAKIIHIX

[ToHsATHE O XMMUYECKOM PaBHOBECHH.
@DakTOpPBI, BIUAIOIINAE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIC
peakiuu

KonTpoabHnas padora Nel no teme
«IToBTOpEHUE U yriTyONeHNe 3HAHUMA
OCHOBHBIX pa3/IeJioB Kypca 8§ Kiacca.
OcCHOBHBIE 32aKOHOMEPHOCTHU
XUMHYECKUX PEAKIIUIN»

Teopus PIEKTPOTUTUYECKON
muccounanyu. CUIbHBIE U CIIa0bIe
3JIEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakui

XUMHAYECKHUE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE MPEACTABICHUI 00
3IEKTPOJUTUYECKON AUCCOLMALIHI

Bubnnoreka
LHOK
https://m.edsoo.r
u/00adbe9a

bubnuoreka
HOK
https://m.edsoo.r
u/00adc28¢c
bubnuoreka
HOK
https://m.edsoo.r
u/00adcade

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a636

bubnnoreka
LHOK
https://m.edso0.r
u/00adcd68

bubnnoreka
HOK
https://m.edso0.r
u/00add448
bubnnoreka
I[HOK
https://m.edso0.r
u/00add5d8



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/7f41a636
https://m.edsoo.ru/7f41a636
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
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14

15

16

17

18

19

20

XHUMHUYECKUE CBOMCTBA COJIEH B CBETE
MIPEICTABICHUNA 00 3IEKTPOIUTHUECKOM
JUCCOLUALIU

[TonsiTue o runponuse couen

O0001IeHYE U CUCTEMATU3ALUS 3HAHUM

Ilpakmuueckan paboma Ne 1.
HNuctpykrax o Th «Pewenne
9KCIIEPUMEHTAJIBHBIX 3a7a4»

OO01as XxapakTepuCcTUKa FaJIOr€HOB.
XUMHUYECKUE CBOWCTBA HA IPUMEPE
XJopa

Xnopooaopoa. ComnsiHasi KUCIIOTa,
XUMUYECKHE CBOMCTBA, MOJTyUYEHHUE,
MIPUMEHEHHE

Ilpakmuueckasa paboma Ne 2
Huctpykrax o Th «Ilomydyenue
COJISTHOM KHCIIOTBI, H3yUeHUe e
CBOWCTB»

Boruncnenus no ypaBHEHUsIM

Bubnnoreka
LHOK
https://m.edsoo.r
u/00add8b2

bubnuoreka
HOK
https://m.edsoo.r
u/00add9d4

bubnuoreka
HOK
https://m.edsoo.r
u/00addd12

bubnnoreka
LHOK
https://m.edso0.r
u/00addbfa

bubnnoreka
I[HOK
https://m.edso0.r
u/00addfe2
bubnnoreka
I[HOK
https://m.edso0.r
u/00ade104
bubnuoreka
I[HOK
https://m.edsoo.r
u/00ade348

Bbubanoreka



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/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
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22

23

24

25

26

XUMHUYCCKHUX peaKuHﬁ, €CJIM OJUH U3
pEeareHToB JaH B U30BITKE

OO1w1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiribl

AnoTponHble MOIU(GUKALIUN CEPHI.
Haxoxnenue cepsl 1 €€ COeIMHEHUN B

npupoje. XMMHUYECKUE CBOMCTBA CEPbI

CepoBonopo, cTpoeHue, hpu3nueckue u

XHUMHYECKHE CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTAa,
(u3nyeckre U XUMUYECKUE CBOMCTRA,
MIPUMEHEHHE

XUMUYECKUE PEAKIIUH, JISKAITUE B
OCHOBE MPOMBIIIIEHHOTO cItoco0a
MOJY4YEeHUSI CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIIEeH Cpeibl COETUHEHUSIMU
cephl

Brruncnenue MaccoBoii 1071 BbIXO/1A
MPOAYKTA pEaKIiH

LHOK
https://m.edsoo.r
u/00ade488

bubnuoreka
HOK
https://m.edsoo.r
u/00ade64a

bubnnoreka
LHOK
https://m.edso0.r
u/00ade64a

bubnnoreka
ILHOK
https://m.edso0.r
u/00ade802
bubnnoreka
I[HOK
https://m.edsoo.r
u/00adea28

bubnnoreka
I[HOK
https://m.edso0.r
u/00adec8a

bubnnoreka
I[HOK
https://m.edso0.r
u/00adec8a



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

27

28

29

30

31

32

KonTtpoubnas pabora Ne2 no teme
«ONEKTPOIINTUYECKAS TUCCOLALIMSL.
XUMUYECKUE peaklui B pacTBOpax.
OO6mras XxapakTepruCcTUKa XUMUIECKUX
aneMeHToB VIIA-rpynmsl. ["anoreHsr.
OO01as xapakTeprucTHKa XUMUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIUHEHUS

OO6mras XxapakTeprucTHKa JIEMEHTOB

V A-rpymsl. A30T, paclipOCTpaHECHHE B
npupoje, Gu3nuecKue U XUuMUYeCKue
CBOMCTBa

AMMuak, ero ¢puznyeckue u
XMMHYECKHE CBOMCTBA, OyYeHHE U
IIPUMEHEHHE

Ilpakmuueckan paboma Ne 3
Nuctpykrax no Th «Iloxyuenne
aMMMaKa, U3y4yeHHe ero CBOMCTB»

A3oTHas KUCIOTa, e€ Ppusnueckue u
XUMHYECKHUE CBOMCTBA

Hcnonb30BaHnE HUTPATOB U COJNEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
yaoOpeHuit. XuMu4eckoe 3arpsi3HeHHe
OKPYXKaIoIIe cpeibl COCTUHEHUSIMU
azora

bubnuoreka
ILHOK
https://m.edsoo.r
u/00addec0O

bubnuoreka
ILHOK
https://m.edsoo.r
u/00adeeab

bubnuoreka
ILHOK
https://m.edsoo.r
u/00adf004

bubnuoreka
HOK
https://m.edsoo.r
u/00adf180
bubnuoreka
ILHOK
https://m.edsoo.r
u/00adf306

bubnuoreka
ILHOK
https://m.edsoo.r
u/00adf518



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
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39

40

Hucrpykrax no oxpane tpyaa. Docdop.
Oxcun pochopa (V) u pochopnas
KUCJIOTa, (PU3NYECKUE U XUMHYCCKHE
CBOMCTBA, IOJIyYEHUE

Hcnons3zoBanue pochaToB B kKauecTBe
MUHEPAJIbHBIX yI00peHUiA. 3arpsi3HEHUE
PUPOJHOH cpenbl pocdaramu

VYriepon, pacupocTpaHEeHUe B IPUPO/IE,
¢u3nveckne 1 XUMHYECKUE CBOICTBA

Oxcuppl yraeposa, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJOTHUECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepona (1V)

YroapHas KUCIIOTa U €€ COJIN

Ilpakmuueckasa paboma Ne 4
Huctpykrax o Th "[lonydyenue
yraekucnoro rasa. Kauectsennas
peaxiust Ha KapOoHaT-HOH"

[TepBoHavanbpHBIC TTOHATHS 00
OPraHUYECKHX BEIIECTBAX KaK O
COEMHEHMX YIiIepoaa

Kpemuuii u ero coeiuHeHus

Bubnnoreka
LHOK
https://m.edsoo.r
u/00adf68a

bubnuoreka
HOK
https://m.edsoo.r
u/00adfc20

bubnuoreka
HOK
https://m.edsoo.r
u/00adfd9c

bubnnoreka
LHOK
https://m.edso0.r
u/OOadfebe

bubnnoreka
I[HOK
https://m.edso0.r
u/00ae006¢
bubnnoreka
I[HOK
https://m.edso0.r
u/00ae027e
bubnuoreka
I[HOK
https://m.edsoo.r
u/00ae054e

Bbubanoreka
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https://m.edsoo.ru/00ae027e
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Ilpaxmuueckas padoma Ne 5.
HNuctpykrax no Th Pemenune
JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BaxHenmme HeMeTalIbl U UX
COEIMHEHUS

KonTtpoJubnas pabora Ne3 o teme
«BaxHenmme HeMeTalIbl U UX
COEITUHEHUS»

OO61as xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
Merauinueckas CBs3b U
MEeTAJUIMYECKask KpUCTAJUIMYECKas
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMHUUECKUN Psiji HAIPSKEHUI
METAIJIOB

O06m1re cnocoObl MOMyYeHHUs METALIOB.

CrutaBbl. Berancenus mo ypaBHEHUSIM
XMMHUUYECKHUX PEaKIHH, ECIIU OIUH U3
PEareHToB COAEPKUT IPUMECH

Ilonstue o KOppO31UHn MCTAJJIOB

LHOK
https://m.edsoo.r
u/00ae080a

bubnuoreka
HOK
https://m.edsoo.r
u/00ae0bf2

bubnuoreka
HOK
https://m.edsoo.r
u/00ae0el18

bubnuoreka
HOK
https://m.edsoo.r
u/00ae103e

bubnuoreka
HOK
https://m.edsoo.r
u/00ae1156
bubnuoreka
HOK
https://m.edsoo.r
u/00ae1156
bubnuoreka
HOK
https://m.edsoo.r
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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II{enoynbie METaIBI

OKCI/II[I)I U TUAPOKCUABI HATPHA U KaJIUs

Illenouno3eMeNbHBIC METAJIIBI —
KaJbLIMA 1 MarHui

Bakueimue coemuHEeHNA KLU

OO000I1IEHNE U CUCTEMATH3AIlNs 3HAHWH

JKECTKOCTE BOOBI U CIIOCOOEI €6
YCTpaHEHUs

Ilpakmuueckan pavoma Ne 6
Nuctpykrax no Th "XKéctkocTh BOIbI
1 METOJIbl €€ ycTpaHeHUs "

u/00ael1278

bubnnoreka
I[HOK
https://m.edso0.r
u/00ael4b2

bubnuoreka
ILHOK
https://m.edsoo.r
u/00ael4b2

bubnuoreka
ILHOK
https://m.edsoo.r
u/00ael5e8

bubnuoreka
ILHOK
https://m.edsoo.r
u/00ael5e8

bubnuoreka
HOK
https://m.edsoo.r
u/7f41a636

bubnuoreka
ILHOK
https://m.edsoo.r
u/00ae1886
Bbubnnoreka
ILHOK
https://m.edsoo.r
u/00aelae8



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/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
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AIOMUHUH

AmdotepHbIe CBOICTBA OKCHA U
THJIPOKCH/IA

Keiaeso

OKcuibl, THIPOKCHUJIBI U COJIH XKelle3a
(11 m xenesa (111)

O0001IeHrE U CUCTEMATU3ALUS 3HAHUM

Ilpakmuueckan paboma Ne 7.
Huctpykrax no Th Pemenue
SKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME
«BaxHenmme MeTaJlIbl U UX
COETMHEHHUS

Brranciaenus no YPaBHCHUSAM
XUMHNYCCKHUX peaKHI/Iﬁ, €CJIM OJJUH U3
pCarcHTOB IaH B M30BITKE WIIN
COACPKUT NPUMECH. Brrunciaenus

Bubnnoreka
LHOK
https://m.edsoo.r
u/00aelc64

bubnuoreka
HOK
https://m.edsoo.r
u/00aelc64

bubnuoreka
HOK
https://m.edsoo.r
u/00ae1d86

bubnnoreka
LHOK
https://m.edso0.r
u/00ae35e6
bubnnoreka
I[HOK
https://m.edso0.r
u/7f41a636

bubnnoreka
I[HOK
https://m.edso0.r
u/00ae3de8

bubnnoreka
I[HOK
https://m.edso0.r
u/00ael750
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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MacCOBOM JIOJH BBIXOJIA TIPOAYKTA
peakuuu

O0001IeHrE U cUCTEMAaTU3ALUS 3HAHUM

KonTpoabHas padora Ne4 o reme
«Baxuenime MeTajuibl 1 UX
COCTUHCHUS»

BCHIeCTBa H MaT€puajbl B
HOBCCI[HCBHOﬁ JKHU3HH YCJIOBCKa

XUMUYECKOe 3arpsi3HeHne
OKpYKaroIiei cpeabl

Postb XuUMUH B pEIICHHH YKOJIOTHIECKUX
npobiem

PeseprubIil ypok. O6001eHIE 1
crucTeMaTu3alus 3HaHUI

PesepBHeIit ypok. O600IeHHE 1
cHucTeMaTH3alvs 3HaHUI

bubnnoreka
HOK
https://m.edso0.r
u/7f41a636

bubnnoreka
ILHOK
https://m.edso0.r
u/7f41a636

bubnuoreka
ILHOK
https://m.edsoo.r
u/00ae3f50

bubnuoreka
LIOK
https://m.edsoo.r
u/00ae4270

bubnuoreka
[HOK
https://m.edsoo.r
u/00ae4270
bubnuoreka
[HOK
https://m.edsoo.r
u/00ae0d0a
bubnuoreka
ILHOK
https://m.edsoo.r



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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
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PeseprubIil ypok. O6001eHNE 1

68
CUCTEMAaTHU3alMsl 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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u/00adb33c
bubnnoreka
I[HOK
https://m.edso0.r
u/00ad9ch2
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YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYHEHUKA

» Xumus, 8 kimace/ 'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3aarenscTBO «IIpocBemnieHme»

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A, AKITMOHEPHOE
obmmectBo «M3narenscTBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
1. Actapper C.B. Ypoku XumMum ¢ TpUMEHEHHEM HWHOOPMAIMOHHBIX TEXHOJOTHUH. 8—9
kiacc. — M.: «['moGyc», 2009.
2. Jlenncosa B.I". Mactep-knacc yuutens xumuu 8-11 kiaccbr.— M.: «I'moOyc», 2010.
3. I'apa H.H., I'abpyceBa H.W. Xumus. 3a1a4HuK ¢ «IIOMOLTHHUKOM». 8-9 Kiacchl: mocooue
JUTS yJaIuxcst 001eo0pa3oBaTeNbHBIX yupexaeHuil. — 4-e u3a. — M.: [Ipocsemenne, 2013 .—
96 c.
4. Papeuxuii A.M. Xumus. [{unaktuueckuii Matepuai. 8-9 kiaccel: mocobue aJisg yuaurtenen
obmeoOpazoBarenbHbIX yupexknenuii. — M.: IlpocBemenme, 2011. — 127 c. (Cepus
«Y4eOHO-METOTMYECKUI KOMILICKT)

5. Ps6oB M.A. COopHUK 3a7ay W yHpakKHEHUH mo xumuu: 9 kmacc: k yueOnuky I.E.
Pymsutuca, ®.I'. ®denpamana. — 2-e m3a., mepepad. m gom. — M., 2013. — 271, [1] c.
(Cepust «Y4eOHO-METOANYECKHI KOMILIEKT))

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[Mopran ¢pyHaaMeHTaNbHOIO XUMHYECKOTO 00pazoBanust Poccuu // chem.msu.su
[Toaroroska k EI'D // http://www.fipi.ru/

[IpaBoBoii BeO-caiiT 1yis aetei u moapocTkos // school-sector.relarn.ru
[Monesnast uupopmarms mo xumuu // alhimikov.net

O0pazoBarenbHbii caidT mo xumuu // alhimik.ru
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