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IHOACHUTEJIBHAS 3AIIMCKA

[TporpaMMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus COCTABICHA HA OCHOBE TPEOOBAHMIA K
pe3yibTataM OCBOCHHSI OCHOBHOH 0OO0Opa30BaTeNbHOW MPOrpPaMMBI OCHOBHOTO 0O0IIero obOpa3oBaHUS,
npeacraBieHHbIx B PI'OC OO0, a Takxke Ha OCHOBE ¢efiepalibHON paboueii mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIIEMIMU IMPEnojaBaHusi yueOHOro mnpeamera «XuMHsS» B 00pa30BaTeNIbHBIX OpraHU3alUsaX
Poccuiickoit @enepanuu.

[IporpamMma mo xuMuu Ja€T MPEACTABICHUE O IENAX, OOmed cTpareruu OO0ydYeHUs, BOCIHUTAHUS W
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMHU Y4YEOHOrO IMpeaMeTa, YCTaHABIMBAET 0053aTelbHOE IMPEeIMETHOEe
coJiep)kaHue, MpeaycMaTpUBaeT pacipe/ielieHue ero Mo Kjaccam U CTPYKTypUpOBaHHME IO pas3jesiaM U
TEMaM [pPOTpaMMbl 1O XUMHHU, ONPEICISICT KOJIMYECTBEHHbIE W KAUYECTBEHHbIE XapaKTEPUCTUKU
COJIEpXaHUsl, PEKOMEHIYEMYIO MOCIEI0BATeIbHOCTh M3YyUYECHUS] XMUMHUU C Y4ETOM MEXKIPEAMETHBIX M
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKU Y4eOHOIro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroluxcs,
orpezenseT BO3MOKHOCTH IpeaMeTa Al pealn3aluyd TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPEOOBAHUU K
pe3yapTataM OOy4YeHHs XMMHUM HAa YPOBHE II€Jel W3Yy4YeHUsl MpeAMeTa M OCHOBHBIX BHUIOB y4eOHO-
MO3HABATEJILHON EeATEIHHOCTH 00YUaIOIErocs M0 OCBOCHUIO y4eOHOTO COIeP KAHMUS.

3HaHME XUMUU CIYKUT OCHOBOM 1711 JOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs, €r0 MPEICTaBICHUIA
0 MaTepHalbHOM €JIMHCTBE MHpa, BAXXHYIO POJIb UTPAOT (BOpMHUpyeMble XMMHEH MPEACTABICHUS O
B3aMMOITPEBPAIICHHUSIX YHEPTUU U 00 DBOJIOIUU BEIIECTB B MPUPOJC, O MYTAX PEHICHHS TI00aTbHBIX
po0JieM YCTOMYUBOTO Pa3BUTHS UETIOBEUECTBA — CHIPbEBOM, YHEPIeTHUECKOM, MUIIIEBON M AKOJIOTUYECKOM
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET peain3aliii BO3MOKHOCTEH JIJIsi cCaMOpa3BUTHSL U (OPMHUPOBAHUS KYJIbTYPhI JIMYHOCTH, €€
o0mieit u pyHKIMOHAIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBINUICHUS] U TBOPUYECKUX CIOCOOHOCTEH 00ydaroluxcs, HaBBIKOB HX
CaMOCTOSITEIbHOW y4eOHON JESTENbHOCTH, HKCIEPUMEHTAIbHBIX W HCCJIEIO0BATEIbCKUX YMEHUM,
HEO0OXOAMMBIX KaK B TOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHATHHOM JIEATETLHOCTH;

3HAKOMHT CO CHEIU(PUKON HAyIHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3IJIsI/Ia HA €TUHCTBO
IPUPOJBI M 4YENOBEKa, SIBISETCS OTBETCTBEHHBIM ATalioM B (OPMHUPOBAHHHM €CTECTBEHHO--HAYYHOU
TPaMOTHOCTH O0yYaIOIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IIPUPOJIE,
K Y€JIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOTHYECKOE 00pa3oBaHuE 00yJarONuXCsl.

JlanHbIE HampaBlIeHUs B OOYYCHHHM XHMHHM OOECIEeUMBAIOTCS CHEIU(PUKON coaepkaHus ydeOHOro
npeaMeTa, KOTOPBIA SBISETCS MeJarornuecky alaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKU XUMHUH Ha
OTPENICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0o 00pa3oBaHUsI OPUEHTHPOBAH HA OCBOCHHUE OOYJArOITUMUCS
CHUCTEMBbI MEepPBOHAYAIBHBIX MOHATHI XMMHUHU, OCHOB HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX TIOHATUN OPTaHUYECKON XUMUHU.

CtpykTypa coaepiKaHus MPOrpaMMBbl 10 XUMHH c(hOopMUpOBaHA HAa OCHOBE CHUCTEMHOTO MOJX0/a K e€
nzyuenuto. CojpepkaHne CKIIAIbIBACTCS M3 CHUCTEMBI TMOHATHH O XMMHYECKOM DJIEMEHTE M BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTaHH30BaHbI 11O MPUHITUITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABIECHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHsI O CTPOCHHH aTOMa U XMMHUYECKO CBSI3U;



— MpeJCTaBIeHUHN 00 3JIEKTPOTUTHUECKOMN IUCCOIMAIIMY BEUIECTB B paCTBOPaX.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE ASMIIMPUYECKH IOJYYEHHBIX M OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCA MTOCIEAOBATEIBLHO OT OJHOTO YPOBHS K APYTrOMY, BHIOJHSS (YHKIMU OOBICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTUUYECKOTO MPUMEHEHUSI U MOTyUEHUS
M3Y4YaeMbIX BEILLECTB.

OcBoeHHE MPOrpaMMbl MO XHMHH CIOCOOCTBYET (DOPMHPOBAHHIO NPEICTABICHUS O XHUMUYECKOU
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOLIEHHUS K
HAay4YHOMY 3HAHHUIO U METOJIaM MTO3HAHUS B Hayke. M3ydueHne XuMUU IPOUCXOIUT C MIPUBIICYCHUEM 3HAHUHN
U3 paHee U3YYCHHBIX YUeOHBIX peaMeToB: « OKpyKarmuidi Mupy», «buonorus. 5—7 knacce» u «dusuka.
7 Kiace».

[Ipu W3yyeHWH XUMHH MPOUCXOAUT (pOpMUpOBaHME 3HAHHMI OCHOB XMMHUYECKOW HAayKdh Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKOM JIEATEIBHOCTH Y€JIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpBL. 3a/1a4a yueOHOT0o MpeaAMeTa COCTOUT B ((OPMUPOBAHUH CHCTEMbI XMMUUECKUX 3HAHUN
— BaXHEWIUX (aKTOB, MOHATHUN, 3aKOHOB W TEOPETUYECKHUX IOJOKEHHUM, MOCTYIMHBIX 0000IICHHI
MHUPOBO33PEHYECKOr0 XapakTepa, Si3blka HayKH, B NPUOOIIEHUHM K HAYYHBIM METOJlaM IO3HAHUS IpU
W3YYCHHUHU BEIICCTB U XUMUYECKUX PEAKIUi, B (POPMHUPOBAHUH U PA3BUTHH ITO3HABATEIIBHBIX YMEHUH U UX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHON U YUeOHO-UCCIIEeIOBATENIbCKON eI TEIbHOCTH, OCBOCHUH MPaBUII
0e30MmacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM JKU3HU.

[Tpu u3y4yeHNH XUMHH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs Ba)KHOE 3HAUEHUE MPUOOPENTH TaKkue
LeJIH, KaK:

— (hopmupoBaHEe UHTEIJIEKTYaIbHO Pa3BUTON TUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHHUYECTRY,
CaMOCTOSITENIbHOMY MPUHITHIO PEIICHHIA, CHOCOOHOM alaliTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIOBUAM
KU3HM;

— HANpaBJIEHHOCTh OOYYEHMs] Ha CHUCTEMAaTHYECKOE MPHOOIIEeHHE O0YyyaroluXcs K CaMOCTOSITEIbHOM
MO3HABATEJILHOMN JIEeATEIbHOCTH, HAyYHBIM METOJIaM MO3HaHUS, (OPMUPYIOLIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— olecrnedyeHre YCIOBUHM, CHOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOUIMMUCS OIbITa Pa3HOOOpa3HOM
NESTENIbHOCTH, TO3HAHUSI U CaMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETECHIIHIA), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JUISl pA3IMYHBIX BUJIOB JI€ATEIbHOCTH;

— (popmupoBanue 001IeH PYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE€ YMEHUM
OOBSCHATH M OIICHUBATh SBIICHUS OKPY)KAIOIIETO0 MHUpPA, UCHOIb3Ysl 3HAHUS M OMBIT, MOTYYCHHBIE MPU
U3YYCHUH XHMUU, TPUMEHATh WX MPU PEIIeHHHd MpoOJIeM B TMOBCEIHEBHOM >KU3HU M TPYIOBOU
NeSITEIbHOCTH;

— (opMupoBanue y 00ydyaromuxcs TyMaHUCTUYECKUX OTHOIICHHWH, TOHUMAHUS [EHHOCTH XMUMHYECKUX
3HaHUN JUIs BBIPAOOTKHU HKOJIOTUYECKH 1€1eCO000pa3HOro MOBEACHUS B ObITY U TPYAOBOH J€ATEIbHOCTHU B
LEJISIX COXPAHEHHUS CBOETO 37J0POBbs U OKPYIKAIOLIEH PUPOJHON CPEIBL;

— pa3BUTHE MOTHMBALIUU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHTAHUIO Ha OCHOBE
YCBOEHHUS OOIIEYEIOBEYeCKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY mpodwmis u
HAIpPaBJIEHHOCTH JaJIbHEHIIET0 00yYeHHUS.

OOu1ee yuCIIO 4acoB, OTBEAEHHBIX JJIS M3YUYEHHUS XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMA,
cocraBmsieT 136 yacoB: B 8 kacce — 68 yacos (2 "aca B Heelno), B 9 kiacce — 68 4acoB (2 yaca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb xuMuu B )KU3HU YeoBeka. XuMus B cucteme Hayk. Tena u BeniectBa. dusnueckue
CBOICTBa BeIIeCTB. ArperarHoe cocTosiHue BemiecTB. [loHsATHE 0 MeTonaX MO3HAHUA B XUMUU. YUCTbIE
BelecTBa U cMecu. CocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE IeMEHThl. CHUMBOJIBI XUMHUUECKHUX 3J1€MEHTOB. IIpocThie U ciio)kHbIE
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckass ¢opmyna. BajleHTHOCT, aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BenlecTB. OTHocuTenbHas aTroMmHas Macca. OTHOCUTENbHAas MOJIEKYJsipHas Macca. MaccoBas o
XMMHYECKOI'0 JIEMEHTA B COCMHEHHH.

Konnuectso BemniectBa. Monbs. MonspHas macca. B3auMocBsI3b KOJIMYECTBA, MACChl M YHCIIA CTPYKTYPHBIX
eauHuIl BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKUX COETUHEHUM.

du3nyeckue U XMMUUECKHE SIBJIICHUS. XUMHUECKasl peakuus U e€ MpU3HaKu. 3aKOH COXPAaHEHUS! MacChl
BEIIECTB. XMMHUYECKUE ypaBHeHUsA. Kiaccuukanus XUMHUECKUX peakiuil (COeNnHEHHs, pa3ioKeHus,
3aMeIIeHHs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, IpaBUJIaMu padOThl B J1JaOOpaTOpUU U NMpUEMaMH OOpalleHus ¢
71a060paTOPHEIM 000PYIOBAHUEM, H3YUCHUE U ONUCAaHUE (PU3HUYECKUX CBOWCTB 00pa3llOB HEOPTAHUUIECKUX
BellecTB, HaOmoJeHue (Qu3nueckux (IJIaBJICHHE BOCKA, TasHUE JIbJla, PACTHpAHUE caxapa B CTYIIKE,
KUIICHWE U KOHJEHCAIMsl BOJBI) M XUMHUYECKUX (TOpEeHHE CBEYH, MPOKAIMBAaHHE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCIOTOH) sBJIEHUM, HAONIOJEHWE W OIMCaHUE TPU3HAKOB MPOTEKaHUs
XUMHYECKHX peakiuil (pa3jokeHue caxapa, B3aMMOJEWCTBHE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
pasnoxxenue ruapokcuga Meau (1) mpu HarpeBaHuM, B3aMMOJEHCTBHE *KeJle3a C PACTBOPOM COJIM MeJU
(I), u3yueHne crocoOOB pa3feieHHs cMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAaHHE, BbIApUBAHMUE,
JUCTWIUIAIMS, XpomaTtorpadus, TpoBeJeHHE OYMCTKM MOBAapEeHHOM coyiu, HAONIOJEHHE U ONHUCaHHE
pe3yNbTaToOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHUE Mojenen
MOJIEKYJI (IIapOCTEPKHEBBIX).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3nyxa. Kuciopon — anemeHT M mpocroe BemiectBo. Haxoxknenue
KHCJIOpOJia B MPUPOJE, PU3NUYECKUE U XUMHUUYECKHEe CBOMCTBA (peakuuu ropenus). Oxcuasl. [Ipumenenne
kuciaopona. CrnocoObl MOJy4YyeHUs KHCIOopoAa B JIabopaTOpUM U MpOMbIIIIEHHOCTH. Kpyrosopot
Kuciopoaa B npupoze. O30H — ammoTponHast MOAU(PUKAIUS KHCIOPOa.

TennoBoil 3 pexT XUMHUECKONW peakluu, TEPMOXUMHUYECKHE YpaBHEHMs, 3K30- U JHIOTEPMHUYECKUE
peakuuu. TOMIMBO: yrojib U METaH. 3arpsA3HeHNe BO3/yXa, yCUJIEHUE MapHUKOBOro 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — anemeHT 1 npoctoe BeniecTBo. Haxoxxaenue Boopoza B npupoje, Gu3ndeckue 1 XuMU4ecKue
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoTy4YeHus. Kucinotel u conu.

Mossipablit 00b€M ra30B. PacuéTel M0 XUMUYECKUM yPaBHEHUSM.

®dusnyeckre cBoOWCTBAa BOJbl. Boma kak pactBoputenb. PacTtBopbl. HackllieHHbIE W HEHACHIIEHHBIE
pacTBOpBL. PacTBOpUMOCTE BEILIECTB B BOjIE. MaccoBas 107151 BEIIECTBA B paCTBOpE. XMMUUECKHE CBOICTBA
Bobl. OcHOBaHusA. Posb pacTBOpOB B IPHUpOJE U B JKU3HU 4esloBeKa. KpyroBopoT BOJbI B NPUPOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.



Knaccudukanus Heoprannueckux coenuHennit. Okcuapl. Knaccudukarms oKCHAOB: coneoOpa3yronme
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa okcuaoB. Ousnueckue u
XMMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.

OcHoBanus. Kraccudukanus OCHOBaHWH: WIEIOYM M HEPACTBOPUMBIC OCHOBaHHUsA. HomeHkiaTypa
OoCcHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lomyuenne ocHOBaHMil.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. @u3nueckrue 1 XMMUYEeCKHe CBOWCTBA KUCIIOT.
Pan akruBHoctu metaiuioB H. H. bekerosa. [lomydyenue Kucuor.

Comu. Homenknarypa coseil. @uznueckue 1 XuMU4YecKkre cBoiicTBa cosei. [lomyuenue coneil.
['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNE COACP)KaHusI KUCIOpoia B BO3AyXe, OIyUYeHHE, COOUpaHue, paclio3HaBaHUE
U M3Y4YCHHE CBOICTB KHCIOPOJAa, HAONIOJCHHE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM M YCIIOBHS
BO3HUKHOBEHUS U MpEKpallleHus: TopeHus (Imoxapa), 03HaKoMmJieHue ¢ 00pa3liaMu OKCHJIOB U OMICAHUE UX
CBOICTB, TMOJy4YeHHe, cOOMpaHue, paclo3HaBaHWE U W3Y4YEHHE CBOWMCTB BOJOpoAa (TOpPEHHE),
B3auMozeiictBue Boaopoga ¢ okcuaoM wmenu (ll) (Bo3MOXKHO HCHONB30BaHUE BUEOMATEPHAIIOB),
HaOroieHne 0o0pas3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEOBaHUE OCOOCHHOCTEH pacTBOpEHUS
BEILECTB C PA3JIMYHON PACTBOPUMOCTHIO, IPUTOTOBIECHUE PACTBOPOB C OMPENEIEHHON MaccOBOM JoJen
pPacTBOPEHHOIO BEIECTBA, B3aMMOJEWUCTBHE BOABI C MeTalUIaMH (HATpHUEM M KaibliieM) (BO3MOXKHO
UCTIOJIF30BAaHUE BHJICOMATEPHAIIOB), HCCIEIOBaHHE OOPa3IOB HEOPraHMYECKMX BEIIECTB Pa3IHMIHBIX
KJIACCOB, HAOJIIOJIEHUE M3MEHEHUS OKPACKM MHJMKATOPOB B PACTBOPAX KHUCIOT U UIEJIOYEd, U3yuyeHue
B3aumozeiicTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METallJlaMH, peaKIHi
HEUTpalu3aluu, MOJy4YeHHE HEPaCTBOPHMBIX OCHOBAHMM, BBITECHEHHWE OJIHOIO MeETaula APYruM U3
pacTBopa COJIM, pelIeHHE SKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMe «BakHelne Kiacchl HEOPraHUYECKUX
COECIMHEHUIN.

Hepuoauueckuii 3axkoH u Ilepuoguyeckas cucrema xumuuyeckux diemenToB JI. . MenjesieeBa.
Crpoenne atoMoB. XuMuueckasi ¢Bsi3b. OKHCINTEIBbHO-BOCCTAHOBHTEJIbHbIC PEAKIIUH

[lepBble MONBITKH KJIACCU(PUKALUU XUMUYECKUX 3JeMEHTOB. [loHATHE O rpynmax CXOJIHBIX 3JEMEHTOB
(L1eI0YHbIE U 1IEI0YHO3EMETbHBIE METAIJIbI, TaJIOTE€Hbl, UHEPTHBIE r'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT
am(oTepHbIe OKCHJIBI U TUAPOKCH/IBI.

[lepuonnueckuin 3akoH. Ilepuommueckas cucremMa xumuuyeckux osneMeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u jmaHonepuoaHas ¢popMsl [lepuonnyeckoil cucTeMbl XUMUYECKUX 3J€MEHTOB /1.
N. Menneneesa. Ileproaer u rpynmsl. @PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB NEPHOJA H
IPYIIIBI YJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sjiep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
atomoB 1mepBbIXx 20 xumudeckux dneMeHTOB llepmommueckont cucremsl J[. WM. MeHnneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JJIEMEHTa o ero mnojoxeHuto B Ilepmoamueckoit cucreme J[. H.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aToMOB XUMHYECKMX D3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOWCTB IO IPyIIaM U MepruoJiaM.

3nauenue [lepuonnueckoro 3akoHa u [lepruoaudeckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB ISl Pa3BUTHS
Hayky U npakTtuku. [[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

Xumnueckass cBs3b. KoBaneHTHas (MOJSpHAas W HENOJSAPHAs) CBSA3b. OJIEKTPOOTPULATENIBHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHas! CBSI3b.

Crenenp okucineHus. OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl oOkucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:



U3y4eHue 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJIEHCTBIE THIPOKCUA INHKA C paCTBOPaMH
KUCIOT M  LIeJoYed, IPOBEIEHUE  ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPbl  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUil (TOpEHUE, pEaKLIMU Pa3IOKEHUS, COCTUHEHMUS).

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeaMeTHBIX CBsi3eH INpPU M3YyYEeHMM XHMHUM B 8 KJlacce OCYLIECTBISETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIUX €CTECTBEHHO--HAYUHBIX MOHATHH, TaK ¥ MOHATUHN, SBJIAIOIUXCA CUCTEMHBIMU
JUISL OT/IETIbHBIX IIPEMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OOmre ecTeCTBEHHO--HAYYHBIC MOHATHUS: HAy4yHBIH (pakT, ruUmoTesa, TeOpus, 3aKOH, aHAIU3, CHHTE3,
KJaccu(uKkanus, MNepuoAnYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJEIUPOBaHHUE, HU3MEPEHHE, MOJEIb,
SBJICHUE.

@dusuka: Marepus, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIBI, PaJIUOAKTUBHOCTb,
MOJIEKYJIa, AJIEKTPHUUECKUI 3apsl, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSHHUE BEIIeCTBa, ras,
¢u3nuecKre BeIUUHHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE MOPOJIBI, TOJE3HBIE MCKOMAeMble, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakusi

[lepuoanueckuii 3akoH. [leprnoauueckas cucrema xumuueckux snemenToB . 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAJIUS,
KaJblUg U UX COCIMHEHMH B COOTBETCTBHM C IOJIOKEHUEM 3j1eMeHTOB B Ilepmoauueckoil cucreme u
CTPOEHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBONCTB
BEIIECTBA OT TUIA KPUCTAIIMYECKON PEMIETKU U BU/1a XMMUUYECKOH CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKHUX BEIIEeCTB. XHMHMYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEMHEHNM, TEHETHUECKAs CBSA3b HEOPTaHUYECKUX
BEIIECTB.

Krnaccudukanys XuMHU4ecKUX peakiuil Mo pa3IMyHbIM NPU3HAKaM (10 YHCITY U COCTABY yYacCTBYIOIIMX B
pEaKIMHU BEIECTB, 110 TeMI0BOMY 3 (eKTy, 10 N3MEHEHHIO CTETIEHEeH OKUCIIEHNSI XUMUYECKHX 3JIEMEHTOB,
o 0OpaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). DK30- U AHJIOTEPMUUYECKHE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[TonsiTe o ckopocTH XxuMHuueckoil peakuuu. [ToHsTne 00 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKHX
peakuusax. IloHATHE O TOMOrEHHBIX M TIeTepOoreHHbIX peakuusx. [lonstue o karamuse. [lonstue o
XUMHYECKOM paBHOBecHM. (DakTOpbl, BIUAIOIIME HA CKOPOCTh XMMHYECKOM pEakUuu U IO0J0XKEHHE
XUMHYECKOT'O PAaBHOBECHUS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, AIEKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocCTaBIEHUE YPABHEHMM OKHCIMTEIbHO--BOCCTAHOBUTENBHBIX PEAKLUUN C HCIOIb30BAaHHEM
METO/1a AJIEKTPOHHOI0 OajaHca.

Teopust 37IEKTPOTUTUYECKONH IUCCOLUALMHU. OJEKTPOJUTHl W HEIIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCOIMAIMK BEIIECTB C Pa3jIMYHbIMU BUAAMH XUMHUYECKOW cBsi3u. CTeneHb AMCCOIUAIINH.
CunbHbIe U cllabble 3JTEKTPOITUTHI.

Peakiiun moHHOrOo 0oOMeHa. YCJIOBUS MPOTEKaHUs PEeaKkIMii MOHHOTO OOMEHa, MOJHbIE U COKpaIlEHHBIE
VMOHHbIE ypaBHEHMsI peakiuil. CBoWcTBa KHCJIOT, OCHOBAHMW M cOJIed B CBETE€ NpPEICTaBICHUH 00
AMEKTPONUTHYECKON qucconnanui. KauecTBeHHbIe peakiui Ha HOHBL. [loHsATHE O ruApoNIn3e CoNel.
Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJEISAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIOB U
HeMeTaIoB (TpaduTa W aiMasa), CIOXKHBIX BEUIECTB (XJOpHIa HATPHS), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XUMHYECKOW  peakuud OT BO3ACUCTBUS  Pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
JIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLIECCA AUCCOLUALIMY KUCIIOT, 1IEN04Yel U coiel (BO3MOXKHO
UCIIOJIb30BaHUE BHJIE0 MaTepUasoB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOUINX MPU3HAKH MPOTEKaHUs
peakuii HMOHHOrO oOMeHa (oOpa3oBaHME OcCajaKa, BBIIEICHHE Traza, 0Opa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPHIl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUM (ropeHue, peakiuu
pa3ioKeHUsl, COEIMHEHUs), PACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KauE€CTBEHHBIX
peaklMii Ha HOHBI, pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl M X COeAUHEHUS

OOmiast xapakTeprcTuKa rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTENICHH OKHUCIICHUSI.
Crpoenne u (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOWCTBA HA MpUMeEpe
xJiopa (B3aMMOJEUCTBUE C METajllaMd, HeMeTajulaMu, Ienodamu). XsopoBoaopos. ComsHas KUCIOTa,
XUMUYECKHUE CBOICTBA, IMOJy4Y€HUE, NMpUMEHeHue. [leficTBue XJopa M XJIOPOBOJIOPOJA Ha OPraHU3M
yesioBeka. BaxxHeine Xaopuasl U UX HaX0XKJI€HUE B IPUPO/IE.

Oo6mas xapakrepuctrka 31eMeHToB VIA-rpynmber. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTCTICHN
okucienusa. CtpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U Cephl. AIIIOTPOIHBIE
Mo Iu(UKAIIK KHCIOPOAa U cepbl. XUMHUYECKHEe CBOICTBa cepbl. CepoBO0OpO, CTpOeHHE, (pu3nueckue u
XUMHUYEcKHe cBoilcTBa. OKcHIbl cepbl Kak IPEACTaBUTENM KHCIOTHBIX OKcuaoB. CepHasl KHUCIIOTa,
du3HYeCKue W XUMHUYECKHE CBOHCTBa (0OIIME KaK MPEICTaBUTEINS Kiacca KHUCIOT U CHEIU(PUICCKIUE).
XVUMUYECKUE pEeaKklUH, JieXKallie B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOTY4YeHHs] CEPHOW KUCIOTHI.
[Tpumenenue cepHol KHCIOTBHL. COJM CEpHOM KHCIOTHI, KaueCTBEHHAs peakius Ha Cyib(ar-uoH.
Haxoxnenune cepel M €€ COeIMHEHHH B Ipupoje. XUMHUYECKOE 3arps3HECHHE OKPYKAIOIIEW Cpeabl
COEIMHEHUSIMU cepbl (KHUCIOTHBIE JIOKIU, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALEHUS.

OOm1as xapakTepucTuka 31eMeHToB VA-Tpynnbl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTETIEHU
OKHCJIEHUS. A30T, paclipoCTpaHEHUE B IpUpoe, Gu3nyecKkue U XuMHueckre cBoiictsa. Kpyrosopor a3ora
B npupoae. AMMHAK, €ro (U3NYECKMe U XMMHMUYECKHE CBOMCTBa, MOJy4yeHHe M npuMeHeHue. Conu
aMMOHUs, UX (U3NYEeCKHe M XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBI
aMMOHHs. A30THasg KuUCIIOTa, €€ TOojdydeHue, (u3nueckue W XUMHUECKHE CBOicTBa (0o0mIue Kak
IpeJICTaBUTeNs Kilacca KHUCIOT M crneuuduueckue). lcnonb3oBaHue HUTPAaTOB U CoOJie aMMOHMS B
KayecTBE MMHEpAIbHBIX yA00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolled cpenbl COeAMHEHUSIMU
a3oTa (KUCIOTHBIE JAOXKIM, 3arps3HEHHE BO3JyXa, IMOYBBI M BOJOEMOB). Pochop, alIOTpPONHBIE
monupukanmu docdopa, ¢uszndeckue u xummuueckue cBoiictBa. Okcun docdopa (V) u dochopnas
KHUCII0Ta, (PU3MYECKHEe W XMUMHYECKHE CBOMCTBA, HoiydeHue. VMcmonbs3oBanue (ochaToB B KadecTBe
MUHEPATBHBIX Y100pEHUIA.

O6m1as xapakrepuctuka 31eMeHToB |V A-rpynmbsl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIICHHs. YTIEpoj, aIoOTPONHble MOJIU(UKAIMK, paclpocTpaHeHHe B Hpupoze, (uznueckue u
XUMHUYecKHe cBoiicTBa. Ancop6oius. Kpyrosoport yrieposa B nmpupoze. Okcuasl yriaeposa, ux pusndeckue
U XMMHMYECKHE CBOICTBA, JIEHCTBUE HA >KUBBIE OPraHU3MBI, NIOJyUYE€HUE U MPUMEHEHHUE. DKOJIOrHUecKre
npobaembl, CBsi3aHHBIE ¢ oOkcuaoMm yriaepona (IV), rumoresa rio0anbHOrO MOTEIUIEHUS KIMMATa,
NapHUKOBBIN 3 (PpekT. YronpHas KUcioTa u e€ cou, uxX pU3MUECKUue U XUMHUUECKUE CBOICTBA, MOTydYeHUe
u npumeHeHue. KauecTBeHHass peakiuss Ha kapOoHaT-voHBL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHayabHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH,
OTWIIEH, AlETWJIEH, ATAHOJ, IVIMLEPUH, YKCyCHas KucioTa). IIpuponHble MCTOYHMKHM YTIJIEBOJOPOIOB



(yromp, mTpUPOIHBIA Ta3, HedTh), MPOAYKTHl HUX TNepepaboTku (OEH3WH), WX pPOJIb B OBITY H
MPOMBINUICHHOCTH. [ToHATHE O OMOIOTHYECKH BAXKHBIX BEIECTBAX: XKHUpPaxX, OCNKax, yrieBojJax — U UX
pOJIM B JKU3HU YeslioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUM.
Kpemuuii, ero pusndeckre u XuMHYECKHUE CBOMCTBA, TTONydeHre U nmpuMeHeHne. CoeIMHCHNUS KPEMHUS B
npupoae. Ob6mue npencrabieHus o0 okcuae kpemuus (V) m kpemuHmeBoit kuciore. CHIMKATHI, HX
UCIOJIb30BaHuUE B OBITY, B IPOMBIIIEHHOCTU. BakHeline cTpouTenbHbIE MaTEpUalIbl: KEPAMHKA, CTEKJIO,
[EMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOr0 HCIIOJIB30BAHUS CTPOUTEIHHBIX MATEPUAIOB B
MTOBCEIHEBHOMW JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB HEOPraHUYECKUX BEUIECTB, CBOMCTB COJSHOW KHUCIIOTHI, IPOBEICHUE KAUeCTBEHHBIX
peakuuii Ha XJIOPUA-UOHBI U HAOIIOICHIE MPU3HAKOB WX MPOTEKAHMUS, ONBITHI, OTpaXkaroniue (pu3nveckue
U XUMHYECKHE CBOMCTBA raJIOTCHOB U UX COCAMHEHUN (BO3MOXXHO MCIOJ30BaHUE BUIEOMATEPHUATIOB),
O3HAKOMJICHHE C oOpa3lamu XJIOpPHAOB (TaJOreHHIOB), O3HAKOMJIEHHE ¢ oOpa3uamu cepbl U eé
COCIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEpUasoB), HAOMOJIEHUE TMpoliecca OOyriIMBaHUs
caxapa NOJ JCUCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOTBI, W3YyYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEeHHON CEPHOM KUCIIOTHI, MIPOBEACHNE KauyeCTBEHHOW peakUuu Ha Cylb(haT-MoH U HaOIIo/IeHHUEe
npu3HaKa e€ mpoTeKaHus, O3HaKOMJIEHHE ¢ (PU3NUEeCKMMH CBOMCTBAMU a30Ta, hochopa u uxX coenHEeHUN
(BO3MOXKHO HCIOJIB30BaHUE BHUAECOMATEPUAIOB), OOpa3lamMu a30THBIX U (HOCHOPHBIX YIOOPEHHUI,
noyiydeHue, coOupaHue, pacro3HaBaHHE W H3y4Y€HUE CBOWCTB aMMHaKa, MPOBEJACHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHUSA M (ochaT-MOH W U3YYCHHE MPU3HAKOB WX NPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeJbl0 (BO3MOXHO HCHOJB30BaHUE BUICOMATEPHUAIIOB),
U3y4YEeHHE MOJIeNIel KPUCTAIUTMUECKHUX PEeIIETOK anMasa, rpaguTa, QpysuiepeHa, 03HaKOMIICHHE C TTPOIIECCOM
a7IcopOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONMCTBOM MPOTHBOTA3a, MOJTyYEHUE,
cobupaHue, pacrio3HaBaHUE ¥ U3YYCHHE CBOMCTB yTJIEKHUCIIOTO ra3a, MPOBEJACHUE KaueCTBEHHBIX PEaKIIUn
Ha KapOOHAT M CUJIMKAT-WUOHBI U M3yUeHHUE MPU3HAKOB UX MPOTEKaHHs, 03HAKOMJIEHHE C MPOAYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHele HeMeTasuibl
U UX COCTUHEHUSD.

MeTajuibl M MX COeTUHEHUSI

OOmiass xapakTepUCTHKAa XMMHYECKHX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHWU WX TOJOXKEHHUS B
[lepnonnueckoii cucreme xumuueckux snemeHToB [[. M. MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTalinyecKast CBSI3b M METaUIMUeCcKasi KPUCTAIUTMYECKAsl PEIIETKA. DIIEKTPOXUMUUYECKUN PSIT
HanpspkeHud MetaisioB. dusnyeckre U XUMHUYECKHE CBOMCTBA MeTayioB. OOmme crnocoObl MoydeHus
MeTaisioB. [loHsATHE 0 KOPPO3UHK METATIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIriaBhl (CTalb,
YyTYH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[lenounble MeTauibl: osIoXkeHue B [lepuoandeckoii cucteme xumuueckux aneMenToB 1. . Menpaeneesa,
CTPOCHHE WX aTOMOB, HAXOXICHHE B Mpupoie. Dusnyeckrue u XUMHUECKHE CBOKWCTBA (HA IPUMEpPE HATPHS
u kanus). OKCUIbI U TUIPOKCUABI HATPUS U Kanus. [I[ppuMeHeHre neoYHbIX METaIOB U UX COCTUHEHUN.
[[{ennouHO3emMenbHBIE METAIIBI MAarHUM U KaJblUi: NoJoxeHue B [lepuoanueckoil cucteMe XuMUYECKUX
aneMeHToB [[. 1. MeneneeBa, CTpoeHUE UX aTOMOB, HAX0XKAEHUE B Ipupoie. PU3NYECKUE U XUMUYECKHE
CBOMCTBAa MarHus W Kanbliusd. BaxkHelmme coeTMHEHUS Kaablins (OKCUI, TUAPOKCHI, coyn). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ YCTpaHEeHHS.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xumudeckux snementoB [[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXkICHHE B pupoie. Pu3ndeckre n XUMHUIECKUE CBOMCTBA aATFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCH/Ia ¥ THAPOKCH]IA ATFOMUHHS.



Keneszo: nonoxxenne B [leprnonnueckoi cucreme xumuieckux sineMentoB /. M. MenaeneeBa, crpoeHue
aToma, HaxoxkJieHue B npupoje. dusndyeckue u XUMHUECKUE CBOMCTBA kene3a. OKCUAbI, THIPOKCUIBI U
conu xkene3a (I1) u sxenesa (111), ux cocras, cBoiicTBa U MOTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3l[aMH METaJIOB U CIUIaBOB, UX (PU3NUYECKHUMH CBOWCTBAMU, U3yUEHUE PE3yIbTaTOB
KOPpPO3UU METAJUIOB (BO3MOXKHO HCIOJb30BAaHUE BHAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJIa KaJblMsl W HATpPUs C BOJAOW (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), MCCIEAOBAHUE
CBOMCTB JKECTKOM BOJBI, IIpolLEcCa TOPEHHUs JKejle3a B KHUCIOopoAe (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), TMPU3HAKOB IPOTEKaHMs KAueCTBEHHBIX pEaKklUHUid Ha HOHBI: MAarHus, KaJblus,
amroMuHms, 1uHKa, ckeneza (l1) m xemeza (l1), meam (Il), HaGmroneHWe W OMHMCAHHWE IPOIIECCOB
OKpaIllMBaHUs INIAMEHU HOHAMHM HATPUs, KaJIUs U KaJIbIUs (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
ucciieJoBaHne aM(QOTEPHBIX CBOWCTB THAPOKCHAA QIIOMHUHHS M THAPOKCHAA IIUHKA, pEIICHHE
9KCIIEPUMEHTANIBHBIX 3a7au 10 TeMe «BaskHele MeTaibl U UX COSAUHEHUSY.

XuMus U OKpY:KaoLas cpeaa

BemectBa 1 marepuanbl B IOBCEIHEBHOM XU3HU ueloBeKa. be3omacHoe HCHOJIb30BaHUE BELIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBast moMoIb npyu XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpe/bl (MpeaenbHas T0MyCTUMAasi KOHIIEHTpAIUsl BEIIeCTB, Jajee
— ITJK). Posib XuMHM B pEIICHUU YKOJIOTHYECKUX MPOOIICM.

Xumuueckuii IKCnepumenm:

U3y4yeHue 00pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJIMMEPHBIE MaTEpUaJbl).
Mesicnpeomemmuwle céa3u

Peanuzanusi MeXIpeIMETHBIX CBsi3ed NpU H3YyUYEHUU XUMUU B 9 Kiacce OCYIIECTBISIETCS dYepe3
WCIIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TTOHATHH, SABJISIONINXCS CHCTEMHBIMU
JUISL OT/IETIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE TOHSTHS: HAay4HBIH (akT, TUIOTe3a, 3aKOH, TEOpUs, aHAIMU3, CHUHTE3,
KIaccu(UKalus, MepUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAECTUPOBAHUE, M3MEPEHUE, MOJEINb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPUAIIHI.

dusnka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, H30TOMbI, PaTUOAKTUBHOCTb,
MOJIEKYJa, OJJIGKTPUYECKUN 3apsijl, MPOBOJHUKH, TMOIYIPOBOJHUKH, IUDIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BbEM, arperaTHOe COCTOSHHME BEIIEeCTBA, Tra3, pacTBOp, pPacTBOPUMOCTH,
KpUCTAJUTMUECKasi pem€TKa, CIUIaBbl, (DPU3WYECKUE BEJIMYMHBI, CAWHHIIBI HU3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, skocucTeMa, MUHEpaIbHbIE YAOOPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOIIAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS NMPOrPaMMBbl OCHOBHOTO OOIIET0 00pa30BaHUs TOCTUTAIOTCS B XOJI€
o0yyeHHss XUMHHM B €IWHCTBE Y4YeOHOW M BOCIMTATENILHOW JESATETBHOCTH B COOTBETCTBHUHU C
TPAAULMOHHBIMA  POCCUHCKHUMH COLMOKYJBTYPHBIMM U  JyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSIMH,
IPUHATBIMU B OOILIECTBE NPaBHJIaMH U HOpMaMH MTOBEIEHHS U CIOCOOCTBYIOT MIPOLIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLIMATM3AIMH 00yYaIOIIUXCS.



JInuHOCTHBIE pe3yNbTaThl OTPa)KalOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIUN U PACUIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAy4YHOMY HACIEOUIO,
MOHMMAHUS 3HAYEHHs] XUMHUYECKOM HAyKH B >KU3HH COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAlIETh
JIOCTOBEPHOU HH(pOpMaIHEl O MepeIOBhIX TOCTHKEHUIX U OTKPBITUSIX MUPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiicTBE MHUpa 1 00IIeCTBA;

2) rpasKIaHCKOro BOCIIUTAHHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMAax M NPaBWIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-HCCIeI0BaTeIbCKOH,
TBOPYECKOH U APYTUX BUJAX JIEATEIBHOCTH, TOTOBHOCTH K pa3HO00pa3HON COBMECTHOMN IEATEILHOCTH IIPU
BBIMIOJTHEHUH Y4€OHBIX, MO3HABATEIbHBIX 33/1a4, BBIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHIO M B3aHMMOIIOMOIIM B Ipoliecce ATOW y4eOHOM
JESITEIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIEHUE U IOCTYIKM CBOMX TOBapHILEH C IMO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE M XUMUYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABJISAIOLIME OCHOBY I IOHMMaHUs CYLUIHOCTU Hay4YHOMU
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOIbI, B3aHMMOCBSA3SIX
YeJI0BeKa ¢ IPUPOAHOMN CPeAo, O pOJIM XMMUHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HAPaBICHHbIC HA MOJYyYEHUE HOBBIX 3HAHUIN MO XUMUU, HEOOXOAUMBIE IS
00BsiICHEHUS HA0JI0IaeMBIX MTPOLIECCOB U SIBJICHUI, TO3HABATEIbHONW, MH(POPMALIMOHHONW U YNTATEIbCKON
KyJbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOW pabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATypPOH, JOCTYIHBIMH TEXHUYECKUMHU CpeACTBaMHU UH()OPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00yUeHHIO U MO3HAHMIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caMO0Opa30BaHUIo,
IPOEKTHON M MCCIIEeN0BATENbCKON JESATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH U YPOBHS
00y4eHus B JabHEHIIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHNE LIEHHOCTHU U3HHU, OTBETCTBEHHOI'0 OTHOLLIEHUS K CBOEMY 370POBbIO, YCTAHOBKHU Ha 30POBBIN
o0pa3 ’XKHM3HHM, OCO3HAHHE IOCJIEICTBUN M HENPUSITHE BPEIHBIX NPUBBIYEK (YMOTPEOIEHUS alKOTroJIf,
HapKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COOJIIOJIEHUsI MpaBui O€30MacHOCTH NpH OOpalleHuu ¢
XMMHUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil W Tpylna pazIudyHOro pojia, yBaKeHHE K Tpyay U
pe3ynbTataM TpPyAOBOH NEATENbHOCTH, B TOM UYHMCJIE HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHWUU IO
XMUMHH, OCO3HAHHBIH BHIOOp MHIMBHIYaJbHOM TPAEKTOPUU MPOAOIDKEHHS OOpa3oBaHHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM
npohecCHOHANBHOM JEeATENIbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH a/JallTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11€J1IeCO00pa3HOe OTHOIIEHHE K MPUPOJe KaK MCTOYHMKY KM3HHM Ha 3emiie, OCHOBE €&
CYILLIECTBOBAaHMs, MOHMMAaHUE ILIEHHOCTH 3J0pOBOIO0 M 0Oe€30MacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DPM3MUYECKOMY M TICUXHYECKOMY 370POBbIO, OCO3HAHHE LEHHOCTU
coOurofieHusI TpaBuiI 0E30IacHOTO MOBEACHHS NpU paboTe C BEIIECTBAMH, a TaKKe B CHUTYaIHsiX,
YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;



CIOCOOHOCTH MPUMEHATh 3HAHUS, N10JIy4aeMble IIPU U3yUYEeHUH XUMMH, AJIS PELICHUs 3a]a4, CBI3aHHbIX C
OKPY’KaIOIIeW INPUPOJHOM CpENOM, I IOBBIILICHUS YPOBHS 3KOJIOTMYECKOW KYJIBTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKTepa HKOJOTHUYECKUX MPOOJIEM U MyTeH MX PElIeHHs MOCPEICTBOM METOAOB XMMUH,
HKOJIOTMUYECKOTO MBIIIIEHHSI, YMEHUSI PYKOBOJCTBOBATHCA UM B I10O3HABATEJIbHOM, KOMMYHUKaTUBHON U
COLIMAJIbLHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pPe3yJIbTATOB BBLACISAIOT 3HAUYMMBIC Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
oOIIeHayyHble TIOHATHS (3aKOH, TEOpHUs, IPUHIIHIL, THIIOTe3a, (PaKT, CUCTeMa, MPOLECC, SKCIIEPUMEHT H
JpYyTroe.), KOTOPbIE HCII0JIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IPEIMETAX U MO3BOJISIOT HA OCHOBE
3HAaHUM U3 3TUX IpPEeaIMETOB (OPMUPOBATH NMPEJICTABIEHHE O LEIOCTHOM Hay4dHOH KapTHMHE MMpa, U
YHHUBEpCaJIbHbIE y4eOHbIE NEHCTBUS (MO3HABATEIbHbIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOPHIE
o0ecrieynBaOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIILHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHIO
y4eOHOIl e TeTbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3zoBble Jloruyeckue aeiicTBUA:

YMEHHS UCIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS! [P OCBOEHUU 3HAHUMN: PACKPBIBATH CMBICII
XMMHUYECKHX MOHATUH (BBLACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBA3b C APYTHMHU
HOHATUSMM), HUCIOJIb30BaTh IOHATUS Ui OOBSCHEHUS OTHENbHBIX ()AaKTOB M SIBJICHUH, BBIOMpATh
OCHOBAaHMS M KpPUTEPUH IS KIAaCCH(DUKAUMU XHMHUYECKHX BEIIECTB W XHMHUYECKHX PEaKIIWH,
YCTaHABJIMBATh MNPUYMHHO-CIIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMHM H3Y4YEHMs, CTPOUTb JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIC, 1€yKTUBHBIE, TI0 aHAJIOTMH), J1eJIaTh BBIBO/IbI U 3aKJIHOUECHUS;

yMEHHUE MPUMEHATh B Ipollecce MO3HAHUS MOHATHS (IpeAMETHbIE U METAlpPEIMETHBIE), CUMBOIMYECKUE
(3HaKOBBIE) MOJENIM, HCHOJIb3yEMble B XHMHUH, MPEOOPa30BBIBATH IIHPOKO MPUMEHSIEMbIE B XUMHUU
MoO/JIeJIbHbIE IPEJCTABICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMUYecKast popmysia U ypaBHEHHE
XMMHUYECKON peakluu — MpH pelleHHH y4yeOHO-T03HABaTEIbHBIX 3aJad, ¢ YYETOM 3THUX MOJENIBbHBIX
NpEeJCTaBICHUN BBIABIATh W XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM H3YyYaeMbIX OOBEKTOB —
XUMHYECKMX BEIIECTB U XHUMHYECKMX pPEaKIUi, BBIABIATH O0OLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUUS B U3yU4aEeMBbIX IPOIECCAX U SIBICHUSX.

ba3oBble uccienoBare/bCKue 1eHCTBHA !

YMEHHE HCIIOJIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA ITO3HAHUS, & TAK)KE B KA4ECTBE
OCHOBBI JUIs1 JOPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHUM;
pUOOpPETEHUE OMbITA M0 MIAHUPOBAHUIO, OPraHU3alMN U MPOBENECHUI0 YUYEHHUYECKUX SKCIIEPUMEHTOB,
yMeHue HaOdroJaTh 3a XOAOM IpOIEecca, CaMOCTOSTEIbHO MPOTHO3UPOBAaTh €ro  pe3yJibTart,
dopmynrpoBaTh 0000IIEHNUS U BEIBOBI IO pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIICAOBAHMS, COCTABIIATD
OTU€T O IpojeaHHOH padoTe.

Pabora ¢ undopmanmueii:

yMeHUE BBIOMpPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMALMIO pa3IMYHBIX BUIOB U (opM
NPECTaBICHUS, MOJyYaeMyI0 M3 pa3HbIX MCTOYHHUKOB (HAy4YHO-TIOMYJIIpHAs JIMTEpaTypa XUMHUYECKOTO
coJiep’KaHusl, CIIpaBOYHbIE TTOcOOUs], pecypchl HTepHETa), KpUTHUUECKH OIIEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHATh pa3jIMyHble METOAbl M 3ampochl IpU TMOHUCKE U O0TOOpe uHpopMalMH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX JUIS BBIMOJHEHUS YYEOHBIX M II03HABATEIbHBIX 33734
onpeAeNnéHHOr0 THIA, MNpPUOOpPETeHHEe OmblTa B O0JIACTH  HCMONb30BaHUS  HMH(POPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTWH, OBJaJieHUE KyJIbTYpOH aKTUBHOTO HCIOJB30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (OpMY HpeicTaBieHUs MH(OpMAIUH U



WUTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHt, AuarpaMMaMu, ApyruMu popMamu rpaduku
M UX KOMOMHALIMSIMHU;
YMEHHME MHCIIONb30BaTh U aHAIM3UPOBATh B IIpolecce Y4eOHOM M HMCCIEAOBATEIbCKOM NEATEIbHOCTU
UHPOPMALIMIO O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3MHCTBA M TPAHCIOPTa HA COCTOSHUE
OKPYKaIoIIel MPUPOIHON CPEIbI.
KoMMyHHKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:
YMEHHUs 3aJ[aBaTh BOMPOCHI (B XOJ€ Auanora u (W) AMCKYCCHM) 1O CYIIECTBY OOCYXIaeMOH TEMBI,
(GbopMyIHpOBaTH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BHIMIOJHEHUS MPEITI0KESHHON 3a1auu;
YMEHUS IPEICTABIIATH [TOJIYYEHHBIE PE3YJIbTATHI [I03HABATEIBHOM JEATEIbHOCTH B YCTHBIX U IMCbMEHHBIX
TEKCTax; JeJaTh MPE3eHTAIUIO PEe3yJIbTaTOB BBHITOJHEHUS XUMHUYECKOTO dKCIIepUMeHTa (J1abopaTOpHOTO
OTIBITA, JTAOOPATOPHON PAOOTHI O UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO IPOEKTA);
YMEHHs Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABATENbHOH U
HCCJIEIOBATENILCKOM JEATeIbHOCTH TMpPH PEIICHUHM BO3HUKAIOMIMX MPOoOJieM Ha OCHOBE yuéra oOLIuX
MHTEPECOB W COIJIacoBaHMsI MO3UIMI (0OCyXKIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD,
KOOpJMHAILIUSI COBMECTHBIX JEHCTBUM, ONPEJCIICHUE KPUTEPHEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboThl U ApyTHE).
PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHUE CAMOCTOSITEIBHO ONPEAENIATh LEIU AEATENbHOCTH, INIAHUPOBATh, OCYILECTBISATh, KOHTPOJIUPOBAThH
¥ TP HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTD, BRIOMpATh HanOosee 3(h(heKTUBHBIE CITOCOOBI
pelieHus y4deOHBIX M II03HABATEIbHBIX 33Jay, CAMOCTOATEIbHO COCTABISATH WJIM KOPPEKTUPOBAThH
MPEJIOKEHHBIA allTOPUTM JACUCTBUN MPY BBINOJIHEHUH 331aHUN ¢ yU4ETOM MOJYUYEHUS] HOBBIX 3HAHHM 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUAX, OICHHUBAThb COOTBETCTBUE IMOIYYCHHOI'O pe3yjbTara
3asiBJICHHOM 1I€JM, YMEHHME HCIOJb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, NpEe/iaraeMble B YCIOBUHU
3a/1aHU.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe npeAMeTHBIX pe3yabTaTOB 10 OCBOCHUIO 0053aTETFHOTO COJIEP>KaHUsl, YCTAHOBJICHHOTO TAHHOM
dbenepanbHOl pabodeit mporpaMMoi, BEIIEISIOT: OCBOSHHBIE 00YUYAIOIIMMUCS HaAyIHbIC 3HAHUS, YMEHUS U
CrocoObl JIeHCTBUM, crienuduueckue s TPeAMETHOW 00nacTu «XHUMHS», BUIBI JEATEILHOCTH I10
MOJyYEHUI0 HOBOTO 3HAHMs, €r0 WHTEPIpeTalNH, MPeoOpa3OBaHUI0O U TMPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.
K xonmy oOydenuss B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXkaThb
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl yMEHUI:
®  pPACKpPBIBATH CMBICI OCHOBHBIX XUMHYECKHUX MOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKUU
AIIEMEHT, IMPOCTOE BEILIECTBO, CII0)KHOE BEIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJISIpHAasl Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBasi OJII XMMHUYECKOTO JJIEMEHTa B COSAMHEHUU, MOJSPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peaxuusi, KilacCU(pHUKalUs peakUuil: peakuuy COCIUHEHHs, peaKlU{ pa3joKeHUs, PeaKinu
3aMeIleHus], peakIlni 0OMEHa, SK30- U SHAOTEPMUUYECKUE PEAKITHH, TeIIOBOM AP PEKT peakiumy,
PO aToMa, DIIEKTPOHHBIN CION aroma, aTOMHas OpOUTalb, pauyc aToMa, XUMHYECKast CBSI3b,
NOJIIpHAsl U HEMNoJIsipHasi KOBAJEHTHAas CBsI3b, MOHHAsI CBS3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHas: KOHIIEHTpAIs) B paCTBOPE;
®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSATH 3TH MOHATHUS
MIPHU OTMCAHHH BEIIECTB M MX MPEBPAIICHUII;
®  HCIIOJIb30BATh XMMHUYECKYIO CUMBOJIHMKY JUISI COCTaBIEHUS (JOPMYT BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEAKIUK;



®  ONpeleNsTh BaJEHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COEJAMHEHHUSX, CTENEHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHAITIC)KHOCTh BEILIECTB K OMPeIeIEHHOMY
KJIacCy coelMHEHUH 1o QopmyiaMm, BHJ XUMUYECKOW CBA3M (KOBAJEHTHAs M HWOHHas) B
HEOPTraHUYECKUX COCTUHECHHUSIX;
e packpsBaTh cMmbica Ilepuonnueckoro 3akona JI. M. MeHnneneeBa: AEMOHCTPUPOBATH
MOHUMaHKE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[leproanueckoil cuUCTEME, 3aKOHOB COXPAHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOraipo;
®  ONUCHIBATh U XapakTepu3oBaTh TabIM4HYyI0 popmy Ileproanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3/InyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u «mnodouynas noarpymnmna (b-
rpymnmna)», Majble 1 O0JbIINe IEPUObl, COOTHOCUTH 0003HAYEHHUS, KOTOPBIE UMEIOTCS B TAOIUIIE
«Ilepuogmueckass cucrema xXuMH4ecKux osnemeHtoB [[. M. MenaeneeBay ¢ 4YHMCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHUS aTOMOB XMMHUECKHX DJIEMEHTOB (COCTaB M 3apsl sipa, oolee
YHCIIO JIEKTPOHOB M paclpe/iesieHne UX MO 3JIEKTPOHHBIM CII0SIM);
e K iaccu(UUUPOBATh XUMHUYECKHE JJIEMEHTBHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKUE
peaxiuu (10 YUCIy U COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);
®  XapakTepus3oBaTh (ONMHCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEHICCTB Pa3IUYHBIX
KJIACCOB, MOJTBEpXasi ONKMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YPAaBHEHUU COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUN;
®  [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;
®  BBIYMCIATH OTHOCUTENIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOI0 3JIeMEHTa Mo (popMmyjie COEIMHEHHUs, MACCOBYIO JIOJII0 BEILECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKIIny;
®  [PUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHajIu3 M CHUHTE3,
CpaBHEHHME, OO0OOIIeHHe, CHUCTeMaTHU3alfio, KIacCU(UKAINIO, BbBISIBICHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3€1 — JJI1 U3YUYEHUs CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIUIA, ECTECTBEHHO-
Hay4yHbl€ METOJ/Ibl TO3HAHHUS — HAOIIOJEHUE, HU3MEPEHUE, MOJCIUPOBAHHME, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ),
e cremoBaTh MpaBWIaM  TOJb30BAaHUS  XUMHUYECKOM TOCYIoM U J1abopaTOPHBIM
000py0BaHKEM, a TAKXKE IIPaBUIaM 00pallleHus C BEILIECTBAMH B COOTBETCTBUHU C UHCTPYKLMSIMH
MO BBHIMOJHEHUIO J1a0OpaTOPHBIX XWMHUYECKHUX OIBITOB MO TMOJNYYCHHI0 W COOHpPaHUIO
ra3o00pa3HbIX BEMIeCTB (BOAOPO/IA U KHCIOPO/1a), MPUTOTOBICHUIO PACTBOPOB C OMpeAenEHHOM
MacCoOBOM JIOJIEM PACTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTh W NPOBOAUTH XUMHUYECKHE
HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbI0 MHIUKATOPOB
(maxmyc, GpeHondranenH, METHIOPAHX U IPYTHE).

K xonmy oOydenuss B 9 KJiacce TpeaMeTHBbIE pe3ysbTaThl Ha 0a30BOM ypOBHE AOJDKHBI OTpa)arh

c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
®  pPACKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TIOHATHH: XHUMHYECKHU ODIIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IPOCTOE BEHIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIFHOCTD, CTETICHh OKUCICHUS, XUMHYECKas peakius, XUMHUYECKas CBS3b,
TerI0BOM 3(h(PeKT peakiuu, MoJib, MOJSIPHBIH 00BEM, PacTBOP, NMEKTPOIUTHI, HEIJIEKTPOIHTEHI,
DIIEKTPONIUTUYECKAs] TUCCOLMAIIMS, pPEaKIMH HOHHOTO OOMEHa, KaTaau3arop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HeOOpaTHUMble pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaklMy, OKHUCIHTENb, BOCCTAHOBUTENIb, OKHUCIEHWE W BOCCTAHOBJIICHHE, aJUIOTPOINMS,



aM(pOTEepHOCTb, XUMHUYECKas CBS3b (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKasi), KpUCTaUInYecKas
pemérka, KOppo3Hsi METAJUIOB, CILIaBbl, CKOPOCTb XHMHUYECKOM peaklMH, MPeIesIbHO
nonycrumas koHuenrtpauus I1/1K Bemecrsa;

®  WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MTOHITHIA M TPUMEHSTh 3TH IMOHSITHS
[IPH ONMCAHHUH BEUIECTB M UX MPEBPAIICHUNL;

®  HCIIOJIb30BAaTh XMMUYECKYIO CUMBOJIMKY JUIS COCTaBICHUS (POPMYJI BEIIECTB U ypaBHEHUHN
XUMHYECKHUX PEaKIUK;

®  ONpeneNsITh BAJICHTHOCTb U CTENEHb OKUCICHHUS XUMUYECKHX 3JIEMEHTOB B COCAMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OINpPENEIEHHOMY KJIACCy COEIMHEHMM IO
dbopMynaM, BUJ XUMUYECKOU CBSI3U (KOBAJIGHTHAs, HOHHAS, METAJUTMUECKasi) B HEOPraHMUECKHUX
COCIMHEHUSX, 3apsj MOHA MO0 XUMUYECKOW (opmyre, XxapakTep cpeibl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAMHEHHM, TUIT KPUCTAIUTMYECKON pelIETKY KOHKPETHOTO BEIIIECTBA;

e  packpbiBaTh cMbIch Ilepuoguueckoro 3akona Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0
MOHMMAaHWE: OIMUCHIBATh M XapakTepu3oBaTh TabiamuHyio (opmy [lepromudeckold cHCTEMBI
XUMHUYECKHX DJIEMEHTOB: pa3linyaTh MOHSATHUS «IJIaBHAs moArpymnmna (A-rpymmna)» U «no0oyHas
noarpynna (b-rpynmna)», mansie U Oonbliue MEPUOJbI, COOTHOCHTH 0003HAYEHUS, KOTOPHIC
MMEIOTCSI B TIEPUOJIUYECKON TaOJUIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj A1pa, 00llee YUCIIO MEKTPOHOB U paclpeesieHue ux
IO AJNEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIIKME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHUH B MpeJenax MallbIX MEePHOJOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e  KIaccU(UIUPOBATh XUMHUYECKHE JIIEMEHTBHI, HEOPraHWYECCKHE BEIICCTBA, XUMHUYCCKUE
peakuuu (1o YMCIy M COCTaBy y4acTBYIOUIMX B PEaKIMU BELIECTB, O TEIIOBOMY 3 dexTy, 1no
W3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHUX JIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIU(PUIECKIE XMMHUUYECKHE CBOMCTBA MPOCTHIX
Y CJIOXKHBIX BEIIECTB, TIOTBEPIKIasl OMMMCAHNE MPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHIMA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIii;

®  COCTaBIIATb YPAaBHEHUS DSJCKTPOIUTHUUYECKON AUCCOIMAIIMM KHUCIOT, IIENOYeld U COJNEeH,
MOJIHBIE W COKpalI€HHbIE YpaBHEHHS peakuuid HOHHOTO OOMEHa, ypaBHEHHUS pPEaKIIHii,
MOJATBEPXKJIAIONINX CYIIECTBOBAHHE T€HETUYECKOM CBSI3M MEXIY BEUIECTBAMH Pa3IMYHbIX
KJIACCOB;

®  pACKpBIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PpEAKIMH TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca 3TUX peaKkIuii;

®  [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOEHUS, BO3MO>KHOCTH
MPOTEKAHUS XUMHUYSCKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBHUSX;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO 1010
XUMHYECKOTO 3JIeMeHTa Mo (opmyse COeIWHEHHUs, MACCOBYIO JIOJII0 BEIIECTBa B PAacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

e coOmOgaTh TpaBuUia  TOJNH30OBAHMS  XUMHYECKOW TOCyAoH UM 1abOpaTopHBIM
00opyoBaHKEM, a TaK)Ke TIPaBHIIAa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMH
M0 BBIMOJHEHUIO JTA0OPATOPHBIX XHMHYECKHX OIBITOB IO TMOJIYYEHHIO W COOUpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

®  MPOBOJIUTH PEAKIMH, MOATBEPKJAIOIINE KAUECTBEHHBIM COCTaB pPA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHA-, OpoMuA-, HOIUI-, KapOoHaT-, docdar-, CUIUKAT-,



cynbdar-, THIPOKCHA-MOHBI, KATHOHbl AaMMOHHUS M HOHBl H3YYEHHBIX METAJJIOB,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

®  [IPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 00001IeHIe, CUCTEMATH3AINIO, BBISBIICHHE IPUUYMHHO-CIICACTBEHHBIX CBSI3EH — IS
M3YYEHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koun4vecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pazgea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnnorexa [{OK
MPAKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
YeIIoBeKa
12 BerectBa 1 xuMu4ueckue 15 bubnunoreka LIOK
peakuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [Tousitue 06 5 bubnnorexa [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubmmnoreka HOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 bubmuoreka [JOK
OCHOBaHUSX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 bubmuoreka [{OK

HCOPTraHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro mo pazneny 30

Paznen 3. Ilepnoanueckuii 3axkon n [lepuogudeckas cucrema xumudeckux 31eMeHToB /[, U. MenaeseeBa. CTpoeHne aToMOB. XHMHYECKast

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE pe€aKuuu
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Ilepronnueckuii 3aKOH U

31 IIepnonnueckas cucrema 7 Bu6muoteka [JOK
' XUMHUYECKHX 3j1eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
2 Owenmenmor : 1 buGmonexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIINU
Hroro no pazaen 15 bubmmorexa LIOK
Pasaely https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
9 KUIACC
KosmmuecTBo yacoB
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpoHHbIe (LM (poBbIE)
Kontpoasnbie IIpakTnueckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpeHue u yrnyOneHre 3HAaHUA bubnmnoreka [JOK
11 5 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [IOK
' peaximit https://m.edsoo.ru/7f41a636
DIIEKTPOJMTHYECKAS JUCCOIUALIHS. bubnmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEaKIIUH B paCTBOpax https://m.edsoo0.ru/7f41a636
17

Hroro no pasaeny



https://m.edsoo.ru/7f41837c
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Pa3gen 2. HeMeTa/JIBI M UX COCAUHEHUSA

51 OO0m1as xapakTeprucTHKa XUMHIECKUX 4 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
' PyTHEt. +6p https://m.edsoo.ru/7f41a636
COCAMHEHHUS
o | S — |
' PYIHAL ’ P https://m.edsoo.ru/7f41a636
HUX COCAUHEHMS
e OOmas xap:l\lifpncmxa XSI//IMI/I‘ICCKI/IX . BuGmmorexa LOK
: 9JIEMEHTOB -Tpymbl. YIIepoa u
. . by HIePOR https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25
Pa3nen 3. MeTa/liIbl M HX COeAMHEHUS
bu6mmoreka [JOK
3.1 i 4
Obuge ceoficTsa MeTanios https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
3.2 B i 16
AXKHEHIINE METAJUIBI U UX COCAUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pazgen 4. Xumus 1 OKpyKammas cpeaa
41 B TBa U MaTEepHaIbl B )KU3HHU YETOBEKA 3 bubmmorexa [IOK
' etee °P > cr1oBe https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
bu6nmoreka [JOK
PeszepBHoe Bpems 3

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



https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB 110

I[TPOI'PAMME 68 4 !
INOYPOUYHOE IINIAHUPOBAHHUE
8 KJIACC
No KounyecTBo 4yacoB Jata JJleKTPOHHBbIE LU (PPOBHIE
. Tema ypoka Kourpoabubie IIpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3y4eHHus
padoThI padoThI pecypchl
1 IIpeamer xumun. Pons XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Terna v BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAAX MO3HAHKS B XUMHH 1 bubamorexa LOK
https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [JOK
obparreHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 «Pa3nenenue
5 Cl\feceﬁ (Ha an/II;/Iepe OYKCTKHU noIllsapeHHoﬁ 1 bubmorexa OK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOTEKYTb! 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE DIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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bubmuoreka [JOK

| ATOMHO-MOTIEKYJIpHOE yHeHie https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB.
10 Xumuaeckas hopmyia. BaHeHTIiIIOCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCUTENBHAS MOJICKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHWYECKOT0 3JIeMEHTa B bu6mmoreka [IOK
COC/IMHCHUHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosib. Mousipaas bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHYECKas peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnnorexka [JOK
XHUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
17 BEIL[ECTBA [10 YPABHEHUSIM XUMHUUECKUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMrUuecKkux peakimi
18 (COG)II/Iqu)HI/ISIHpaSJ'IO)KeHI/IS{ 3a1\feme]1lm${ bubmorexa [JOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONEIUCT. O6o6ymeHHe u bubmorexa [JOK
_ https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponsHas padora Nel no reme bub6nuorexa [IOK

«BelecTBa 1 XUMUYECKUE PEAKIIMI

https://m.edsoo.ru/ff0d4290
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Bo3myx — cmech razos. CocTtaB Bo3ayXa.

bubmuorexa [JOK

21 K —
HCTTOPOAL ™ SIHEMEHT 1 HPOTToc https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
o ecKue ecKue 5
poa (peaiit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C 0
2 aaGopatopm n mpovmserocri bimorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
T N .
21| ncmmmne o vepmorsmmermon spemmem bimorera LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUUECKHUX PEAKITHIX
T .
55| Serpmmeme s, cxotot o biGorera LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
IT 6ota Ne 3
26 lloaywenie ncobpanme wicropora borera LIOK
y P poAd, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonxopon — aneMmeHT u mpocToe bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
78 dOusnvecKknue 1 XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojiopoza. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX U COMAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOIa B bubnmoreka [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

bubmuorexa [JOK

31 «loxyserme n CoéﬂpaHHe BOAOPOZA, https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTBY»
. . bu6mmoreka [IOK
32 ModsipHblii 00bEM ra30B. 3aKoH ABOTAIPO https://m.edsoo.ru/ffod542e
Brruucnenus 00béMa, KoaudecTra
33 BEIIIECTBA ra3a Io ero’ U3BECTHOMY bubmmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 YPaBHEHHUIO PEaKIMi Ha OCHOBE 3aKOHA bubmmorexa LIOK
- . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
WH/IKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie u
37 HeHIlaCBIH_[eII)-IHBIe [f)aCTBOpBI. MacI:IiOBaﬂ bubmorexa IOK
https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroToByieHre pacTBOPOB C bubnuoteka [JOK
OTpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnnorexka [HOK
«Kwucmopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/f0d664e
OKCHJIOB
OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBAHUI https://m.edsoo.ru/ff0d67ca
Kucnotel: cocras, kiaccudukaus, bu6mmoreka [IOK
44
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
HOJTyYEHHsI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnuoteka [JOK
«OCHOBHBIC KJTACCHI HEOPTraHUMYECKIX https://m.edsoo.ru/00ad9b7c
COCITMHEHUIN»
48 I'enernueckas cBS3b MEXAY KJlacCaMH bubnnorexka [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O0600611eHre U cucTeMaTu3alys 3HaHU! Bubmiorexa LIOK
B B https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 "(;);{I{T(I:;);;I;aljngic:: jleo0 rZI({)Hqu;\:I:iHX Bu6miorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
I1
€pBBIE TIOBITKH KJIaCCH(PUKAITTN BuGmiorexa [IOK
51 XMMHYECKHUX 3J€MEHTOB. [lonsiTHE O

Tpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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Ilepnonnueckuit 3akoH u Ilepuonnueckas

52 crucTemMa XUMMUYeCKux 3yemMeHToB /1. U. Bubmorexa IOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuoapl, rpynmsl, NOATPYMIIIbI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuorexa [JOK
N3oTonbt https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 SHGII)\/IGHTOB Hepninnqecxoﬁ cuctemsl /[, bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
H. Meunneneena
XapakTepucTuKa XUMHYECKOTO 2JIEMEHTA
56 o I;ro H(I))noxceHHIo B [lepuoanueckoit bubmmorexa LIOK
https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3nauenue [lepuoguyeckoro 3akoHa ass
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubnuoreka [IOK
MeHeneeB — yu€HbIii, Tieqaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnunorexa [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horias Ximirieckas Ceash https://m.edsoo.ru/00adac34
60 KoBasienTHast osipHAast XUMUYECKas CBSI3b Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XuMudeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHUS Bubmiorexa LIOK

https://m.edsoo.ru/00adae28



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
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

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

63 peakuuu 1 https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OxucauTenu 1 BOCCTAaHOBUTENU 1 httos://m.eds00.ru/00adb076
65 KonrtponsHas pabora Ne4 o reme 1 1 bubmumoreka [IOK
«Ctpoenue aroma. XUMHYECCKAst CBI3b» https://m.edsoo.ru/00adb486
66 Pezepublit ypok. O000menue u 1 bubnnorexa [JOK
CHCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o01mieHue u 1 bubnnoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9cb2
68 PezepHbiit ypok. O600mmenue u 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[MTPOT'PAMME
9 KJIACC
No KouunyecTBo 4acoB Jara DJleKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpoubnbsie  IIpakTnueckue e ob0pasoBaTe/bHbIE
padoTbI padoTbI pecypcebl
, | e T |
Merneneesa https://m.edsoo.ru/00adb59e
2 oo e pen | 1 b6 morera LIOK
HepHOOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [IOK

HCOPraHNYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2



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
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

Buasl XuMHu4uecKoil CBSI3U U THUIIHI

bubmuoreka [JOK

4 KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontpoinbnas padora Nel o teme

5 «IToBTOpenue u yriayOiaeHne 3HaHUH
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

6 Knaccudukanuss XaMUYECKUX peakiiuii bubnuorexa [JOK
110 Pa3JInYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMUYECKOMN

7 peaKkiuu. HOHSIEI/IG 0 TOMOTCHHBIX U Brbmiorexa LIOK

https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIUIX
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.

8 @DaxTOopHl, BAUSIOLUIIE HA CKOPOCTh bubnnorexa [HOK
XMMHUYECKON PEaKIIMU U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC bu6nmoreka [JOK
peakum https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON

10 ,[[I/ICfOI_II/IaI_II/II/I.pCI/IJIBHLIe " ciaa0ble bubmorexa HOK

https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIE ypaBHEHMS peakiui bubamorexa IOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTOT U
12 OCHOBaHUH B CBETE MpeICTaBICHUM 00 bubamorexa IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITIT
XuMHYecKue CUBOI/ICTBa COJIEH B CBETE ) Butmorexa LIOK
13 MPEJCTAaBICHUNA 00 3IEKTPOIUTHIECKOM

IHUCCOLIUAINA

https://m.edso0.ru/00add8h2
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bubmuoreka [JOK

14 I1 %
ORATHE O THAPOTHSE coTen https://m.edsoo.ru/00add9d4
bu6 OK
15 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI h tI:psﬂ:;cr)nT.ZI((jE;()L(I).ru 100addd12
16 [Ipaktuueckas padora Ne 1. «Pemenue bubmumoreka [IOK
HKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17| Commormeoas e BuGmoexa LIOK
P a HHaTH. https://m.edsoo.ru/00addecO
XUMUYECKUE pEaKIIU B PACTBOPAX»
00 .
b | e
HNMHNYCCKHU BOHCTBA HA IIPUM
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
X .C
19 mmcone coiorsa, nomycre BuGmmorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
| o o e
onyHe ? c0 . © CHOTEL, https://m.edsoo.ru/00ade348
U3y4deHHe e€ CBOMCTB»
B
21| xtcomn peastu, coms o BuGmorexa LIOK
PCaKLH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
99 OO0m1as XxapakTeprucTHKa 3JIEMEHTOB bubnmuorexa [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
A .
ORACHHE CCp ce Coevﬂ © https://m.edso0.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBoaopo, cTpoeHue, Pu3ndeckKue u bubnmuotexa [JOK

XUMHYECKUE CBOUCTBA

https://m.edso0.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIIOTA,

25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubamorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XUMHYECKUE peaKkilui, JiexKallue B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 HonyqupII);I CEPHOU KHUCIIOTHI. BnGmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen
Cpelibl COCIMHEHUSIMU CEPBI

97 Briuncienre MaccoBOU 10U BEIXOA bu6mmoreka [IOK
NPOJYKTa PEaKiuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB

28 VA-rpynmsbl. A30T, paclipoCTpaHEeHUE B bubnunoreka [JOK
npupoje, GU3NYeCKre U XUMHUYCCKHUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUax, ero puznuecKue u

29 XUMHYECKHE C(EOﬁCTBa MOJIyYeHUE U bubmorexa IOK

’ https://m.edsoo.ru/00adf004
MIPUMEHEHNE
IIpaxTueckas padota Ne 3 mo Teme
30 «l'll)onyquHe al\fMHaKa W3Y4YCHHE €ro Brbmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexka [HOK
XMMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHUS 13 KaueCTBE MHUHEPATbHBIX Butmorexa LIOK

32 ynoOpeHunit. XuMHu4eckoe 3arps3HeHue

OKpY>KaIoIIeH cpeibl COETUHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518
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®dochop. Okcun dpocdopa (V) u

bubmuorexa [JOK

33 Pocopraz KHCHUO Ta, uswriccKie u https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IMOTYyUYEHUE
Hcnonb3oBanue pocharoB B kauecTBe
34 MUHEPAIBHBIX y/:[qc;6p(£HHﬁ. 3arpsi3HeHue bubmorexa IOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, bubnnoreka [JOK
(bu3nUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yrieposaa, ux Gpu3ndeckue u
36 XUMHUYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
IPOOJIEMBI, CBS3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronbHas KucioTa u e€ coiu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "[losydyeHue yriekucioro rasa. bubnnorexka [JOK
KauecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpFI:lHI/I‘leCKI/IX BEIIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
40 Kpemnuii u ero coennuenus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemenne
a1 AKCIEPUMEHTAIBHBIX 3374 M0 TEME bubnmuorexa [JOK

«BaxHeln1me HeMeTalJIbl U UX
COEIUHEHUS)

https://m.edso0.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

bubmuorexa [JOK

42 «BaxxHeime HeMeTaubl U UX https://m.eds0o.ru/00ae0e18
COCIMHCHHS
OO0m1as xapakTeprucTHKa XUMHIECKUX
43 ﬁ:ra?;:ecxaﬁe:;?z .MeTaJIJII/I‘-IeCKaSI bubmorexa LIOK
. https://m.edso0.ru/00ae103e
KpUCTAJUTMYECKasl PeIIETKa.
®du3nyeckre CBOMCTBA METAJIJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN Brbmiorexa LIOK
https://m.edso00.ru/00ae1156
METAILJIOB
OO61mue criocoObl MOTYyYEHUS! METAILIOB.
CrnnaBel. Beruncnenus no ypaBHEHUAM bubnuorexa [IOK
45 .
XMMHAYECKHMX PEaKIUii, €CIIU OJHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPIKUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB bubmorexa IOK
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
41 [lenotrsie MeTantb: https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnoreka [JOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ael5e8
50 Bakneimme coeTMHEHNS KaJIbITHI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK

yCTpaHEHUS

https://m.edso0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bubmuorexa [JOK

53 "}KeCTKOCTb”Bo;[H ¥ METOJIBI €€ https://m.edsoo.ru/00aelae8
yCTpaHeHUs
54 J—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 eneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[IpakTuueckas padora Ne 7. Pemenue
59 AKCTIIEPUMEHTAIIBHBIX 3a71a4 110 TEME bubnuotexa [JOK
«BakHeinme MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brraucnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 peareHToB I[az B I/II;6BITK6 Hnnﬂcoz[epmm Brbmiorexa LIOK
§ https://m.edsoo.ru/00ae1750
npuMecHu. Berauciennss MaccoBOM JTOIU
BBIXO/Ia MTPOJYKTa pPeaKiuu
61 O00011IEHNE U CUCTEMATU3AaIMs 3HAHU
KonTtponbHas padora Ne4 o reme
62 «BaxxHeume MeTaIbl U X
COCTUHEHUS
63 BemectBa u marepuansl B bubnnorexka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHUYECKOE 3arpsiI3HEHUE

bubmuoreka [JOK

o4 OKPY KaloIIeH Cpeibl 1 https://m.edsoo.ru/00ae4270
65 Posnb XuMHUM B pelICHUH SKOJIOTUYECKUX 1 bubnuorexa [JOK
pobJem https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6001eHne u 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600meHne 1 1 bubnnorexa [JOK
crCcTeMaTH3aIlus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O6o0meHue u 1 bubnnoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

25 [1.1.35.3.51 Pymsutuc I'.E., Xumus (6azoBbiit | 10 N3narenscTBO
®enpaman O.1'. YPOBEHbB) «IIpocBemieHuey

26 [1.1.3.5.3.5.2 Pymsutuc I'.E., Xumus (6azoBbii | 11 N3narenscTBO
®enpaman O.1'. YPOBEHbB) «IIpocBemieHue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne DJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE PeCypPChl

1 | bubnuoreka LIOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/Skmacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas anmexTpoHHas mikosay. https://resh.edu.ru/
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