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MHNOACHUTEJIBHASA 3ATIMCKA

[IporpaMMa Mo XMMHH Ha YPOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHMSA COCTaBiIeHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npencraBieHHbXx B @T'OC 00O, a Takxke Ha ocHOBe (emepaibHOi pabodeld TporpaMMbl
BOCITUTAHUS M C YYETOM KOHIICHIMH TMPENoJaBaHus y4eOHOro mpeaMera « XUMHs» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @eaepanuu.

[Iporpamma 1o XxuMuu Ia€T MPEACTABICHHUE O LEJSIX, OOIIeH CTpaTeruu 00yUeHHs, BOCIIUTAHUS U
pa3BuTHA O00YYaIOUIMXCSI CPECTBAMU y4eOHOTO MpenMera, YCTaHaBIHMBaeT 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpeaycCMaTpUBacT pacipeieJeHne ero mo kiaccaM W CTPYKTYpUpPOBaHHE IO pasfenam u
TEéMaM IporpaMmbl II0 XHMHHU, OHNPCACTIACT KOJIUYCCTBECHHBLIC MW KAaYCCTBCHHBIC XapaKTCPUCTUKU
COZIEpKaHMs, PEKOMEHYEMYIO IMOCIEA0BATEIbHOCTh M3YUYEHUS! XUMHHU C YYETOM MEXIPEIAMETHBIX U
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIHXCs,
ompezesieT BO3MOXKHOCTH TpeMeTa I peaiu3anud TpeOboBaHUi K pe3yabTaTaM OCBOCHHsI OCHOBHOM
00pa30BaTeIbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHHUs, a TaKkKe TPeOOBaHUU K
pe3yabTaTaM OOydYeHHUsT XMMHM Ha YPOBHE IIeliel M3ydeHMsl NpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENHHOM JIESITENEHOCTH 00YUYaIONIEerocst 0 OCBOSHUIO YIeOHOTO COJIepKaHHUS.

3HaHWE XWMUHM CIy)KUT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHHS O00Y4Yaromerocsi, ero
MPEACTABICHU O MaTepUalibHOM EIWHCTBE MHpA, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUeH
NpEACTaBJICHUA O B3aMMOIIPEBPAICHUAX SHEPTHUU U 00 9BOJIFOIIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
J100aIbHBIX MPOOJIEM YCTOMUHMBOrO Pa3BUTHS YEIOBEUYECTBA — CHIPHCBOM, YHEPrETHUECKOM, MUILECBONH U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APABOOXPAHEHHS.

N3ydeHune xumuu:

CIOCOOCTBYET peau3allid BO3MOXKHOCTEW Ui CaMOpasBUTHS W (POpMHUPOBaHUS KyIbTYpHI
JIMYHOCTH, €€ 001eH U (QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (OPMHUPOBAaHNE MBIIUIEHHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yJarOINXCsl, HABBIKOB
WX CaMOCTOATENbHON y4eOHOW MeATeNbHOCTH, SKCIEPHUMEHTAIbHBIX W HCCIENOBATENbCKUX YMEHH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(eCCHOHATHHOMN eI TENFHOCTH;

3HAKOMHUT CO CHENH(PHKONW HAYIHOTO MBIIUIEHHUS, 3aKJIaIbIBA€T OCHOBBHI IIEJOCTHOT'O B3TIIAga Ha
€IMHCTBO TPUPOABI M YENOBEKa, SBIISETCS OTBETCTBEHHBIM J3TalloM B (POPMHPOBAHWU €CTECTBEHHO-
HayYHOU TPaMOTHOCTH O0YYaroIINXCs;

croco0CTBYeT (OPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA/ B IKOJIOTHMYECKOe 00pazoBaHue 00yJatOIIIXCS.

JlaHHbIe HampaBIeHUSI B OOYYEHUN XUMHW O0ECIIEUMBAIOTCS CIIEIU(UKON COMepKaHUs YIeOHOTO
IpeaMera, KOTOPBI SBISETCS MeAarornuecky aanTUPOBAaHHBIM OTpaKeHHeM 0a30BOW HAyKH XVIMHH Ha
onpenenEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPHUEHTHPOBAH HA OCBOCHHE
00y4alOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENbHBIX 3HAYMMBIX MTOHATHH OPTaHUIECKOH XUMUH.

CrtpykTypa comepaHusi MporpaMmbl 10 XUMHUH cPOpMHUPOBaHA Ha OCHOBE CHCTEMHOTO TIOAX0/1a K
e€ m3yuenuto. ComepkaHue CKIaIbIBAETCS U3 CUCTEMBI TIOHSATHH 0 XUMHUYECKOM JIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATHH 0 XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 IPUHITUITY
MTOCTIEIOBATENFHOTO Pa3BUTHUS 3HAHMIA HA OCHOBE TEOPETUUYECKUX MPECTABIICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepunommaeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4YEeHHSI O CTPOSHUH aTOMa U XMMHUYECKOH CBSI3H;

— IpENCTaBIeHUH 00 AIEKTPOTUTHYECKON TUCCOLMALMN BELECTB B paCTBOpax.

TeopeTnueckre 3HaHUSI PACCMATPUBAIOTCS] HA OCHOBE MITUPUYECKH MOMYYEHHBIX 1 OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MIOCIEA0BATENHHO OT OJHOI'O YPOBHS K APYTOMY, BHIIONHAA QYHKIUN OOBSCHEHUS



U MPOTHO3MPOBAHHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOIy4YeHHS
M3y4aeMBbIX BEIECTB.

OcBoeHre IporpaMMbl MO XMMHUHU CIOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPOIbI, IIEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HAHMIO M METO/JaM IO3HaHUSA B Hayke. M3ydeHuWe XMMUM NPOHUCXOAWUT C TPUBJIECUECHHEM
3HaHUH U3 paHee M3YUYEHHBIX YUeOHBIX mpenmeToB: «OKpykarommii Mupy», «buonorus. 5—7 xiacce» u
«®Dusuka. 7 Knacey.

[lpr wm3ydyeHWH XUMHH TPOUCXOTUT (HOPMHUPOBAHWE 3HAHWUA OCHOB XHMHUYECKOW HAYKH Kak
00JIacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JEeATENbHOCTH YEIOBEKa W KaK OJHOrO H3
KOMITOHEHTOB MHPOBOW KyJbTYpHL. 3ajada y4eOHOro MpeAMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIMX (aKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa, S3bIKa HayKH, B MPUOOLICHUH K HAayYHBIM
MeTo/IaM TO3HaHUsl NP W3YyYEHWW BEIIECTB M XUMHUYECKHX peakluid, B (HOPMUPOBAHWUH M Pa3BUTHU
MO3HABaTENbHBIX YMEHUH U UX NMPUMEHEHWU B Y4eOHO-TIO3HABATEINBHOW M Y4eOHO-HCCIIEA0BATENbCKOMI
JeTeIbHOCTH, OCBOCHUH MPaBHII 0€30IaCHOTO 00pAIIeHHs C BEIIECTBAMU B MIOBCETHEBHOM KU3HH.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaKHOE 3HAUYEHHE MPHOOpeH
TaKue e, Kak:

— (dopmupoBaHUE WHTEIUIEKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K €aM00OOpa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIbHOMY IPHHSATHIO DPEHICHUH, CIOCOOHOW ananTUpoBaThesi K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM JKU3HU;

— HampaBJIeHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKoe mpHoOlIeHHe o0ydJaronmxcs K
CaMOCTOSTEILHOW IT03HABATENILHON JISITENbHOCTH, HAYYHBIM METOJIaM TI03HAHHsS, (HOPMHPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrieueHNEe  yCIOBUH, CHOCOOCTBYIOIUX  IMPHOOPETEHHUIO  OOYYAIOMIMMHKCS — OIBITA
pa3HOOOpa3HOM NeATENPHOCTH, TIO3HAHWS W CaMOIIO3HAHWS, KIIIOYEBHIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHFHOCTH;

— (hopmupoBaHue o0IeH (YHKIIHOHATBLHOW U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIC
YMEHHH OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUPA, UCIOIb3YsI 3HAHHS U OIBIT, TOJYIEHHbIE
MIPU W3YYEHWH XWMHHW, NMPUMEHATh WX MPH PEIIeHHH MPOOJIIEM B TOBCEJHEBHON XU3HU M TPYIOBOU
JESITEIIbHOCTH;

— ¢opmupoBaHre y O0OyYaOMUXCSd TYMaHHUCTHYECKHX OTHOIICHWH, ITOHWMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH I BHIPAOOTKHA IKOJIOTHYECKH IIeIecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
JESTEIBHOCTU B LENSIX COXPAHEHUS! CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHON Cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO M CaMOBOCIIHTAHHUIO Ha
OCHOBE YCBOCHHsSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOpDY MpOQIIA U
HaIpaBIEHHOCTH JATbHEHTIIEro 00ydeHUsl.

OOmee YMCIIO YacoB, OTBENEHHBIX IS M3y4YeHHWs] XUMHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisierT 136 gacos: B 8 kiacce — 68 "acoB (2 yaca B Henenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIIO).



COJAEPKXAHUE OBYYEHUA

8 KIIACC

[epBoHayaIbLHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Pomb XuMHM B KM3HU 4YeloBEKa. XMMHS B CUCTEME HayK. Terna M BeulecTsa.
OusznuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeriecTB. [loHsATHE O MeTomax MO3HAHUS B
xumuH. YucTeie BemecTBa 1 cMec. CriocoObl pa3/IelICHHs] CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMeHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOJKHBIE BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHeE.

Xumudeckas ¢opmyia. BaJeHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOcHTeNnbHAss aToMHas Macca. OTHOcUTENbHas MOJEKyJsipHas macca. MaccoBas
JIOTIST XUMUYECKOT0 3JIEMEHTA B COCTUHCHUM.

KonmmuectBo BemectBa. Monb. Momsipaass mMacca. B3auMOCBSI3b KOMWYECTBA, MAcChl W UHCTA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacu€rel o hopmyliaM XUMHUYECKUX COCIHMHEHHIH.

du3uvecKkne U XUMUYECKHe SBIEHUS. XUMHAYECKast peakius U e€ MPU3HAKU. 3aKOH COXPaHEHHUs
MacChl BEIIECTB. XUMHU4YECKHE YypaBHeHus. Kiaccudukanus XMMHUYECKUX pPeakiuil (CoeanHeHwus,
pa3JIoKeHUsI, 3aMeNIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY 10, TpaBUIaMy PabOThI B Ja00opaTOpHK U MpruéMaMu OOpaIeHus
¢ J1abopaTopHbIM O0OpYyIOBaHHUEM, U3yUYeHHE U OlucaHhue (U3MYECKMX CBOWCTB  00pa3iioB
HEOPTraHWYECKUX BEIIECTB, HaOmoneHne ¢u3mdecknx (IUIaBJIEHWE BOCKA, TasHUE JbJa, PACTHpPAHHE
caxapa B CTyIKe, KATIEHUE U KOHACHCAIIHS BOJIbI) M XUMHUECKUX (TOpPEHUE CBEYH, ITPOKATMBAHUE MEITHOM
MIPOBOJIOKHM, B3aUMOJEHCTBHE Mella C KHCIOTOM) SIBIICHW, HAONMIOZeHWEe W ONHCaHWEe IPU3HAKOB
MPOTEKaHUS XUMHUYECKIX peakiuil (pa3iokeHne caxapa, B3auMOJEHCTBHE CEPHOIN KHCIOTHI C XJIOPUIOM
Oapwsi, paznoxkenne runpokcuna menu (1) mpu HarpeBanmu, B3aUMOJICHCTBHE JKele3a C PACTBOPOM COJIH
menu (1), m3ydenne crmoco0oB pa3eieHnus CMeceii: ¢ TTIOMOITbI0 MaruuTa, GUILTPOBAaHNE, BEITIAPUBAHUE,
JTMCTIUISIINS, XpoMaTorpadusi, MPOBENCHHE OYMCTKU IMOBApPEHHOW CONM, HAONIOJICHWE W OMHCaHHE
pe3yaBTAaTOB TPOBENEHUS OMBITA, MILTIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3laHWE MOJeJeH
MOJIEKY (IIapOoCTeP>KHEBHIX).

BaxxHelilue npeacTaBuTe/ I HEOPraHMYeCKUX BelllecTB

Bozayx — cmeck razo. CoctaB Bo3ayxa. Kucnopos — ajeMeHT u mpoctoe BemecTBo. Haxoxnenue
KHCIIOpOAa B MpUpoie, GU3HICCKHE U XUMHICCKHE CBOMCTBA (peakmuu ropennsi). Okcunpl. [lpuMeHenme
kucnopoma. CrocoObl TONY4YeHHS KHCIOpOJa B JIabOpaTopuyd W TPOMBIIUIEHHOCTH. KpyroBopot
kucnopoza B npupoae. O30H — amuioTpornHast MOAu(GUKaNns KACIOPO/a.

TermmoBoit  3QpeKT XUMUYECKOH peakuud, TEPMOXMMHUYECKHE YpaBHEHHWS, 0JK30- W
SHAOTEPMHUYECKHE peaKIuu. TOIINBO: yroidb W MeTaH. 3arps3HEeHHe BO3yXa, YCUJIICHHE IMapHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSL.

Bomopon — amemeHT u mpoctoe BemecTBO. HaxoxaeHne Bomopona B MpHUpone, GuU3NYecKue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI morydeHns. Kucimorsr u conu.

MonsipHblit 00bEM Ta30B. PacuéThl 0 XMMHYECKHM YPaBHEHUSM.

Odusnueckue cBoMcTBa BOAB.. Boma kak pactBoputrenb. PactBopbl. HacklieHHble U
HEHACHIIIIEHHBIE PacTBOPHL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi oJsi BEIIeCTBa B PacTBOPE.
XuMmudeckre cBoiicTBa Boibl. OcHOBaHUs. Ponb pacTBOPOB B MPUPOJIE U B *KU3HU YenoBeka. Kpyrosopor
BOJIBI B IpUpoOzie. 3arpsi3HeHNE MPUPOAHBIX Boja. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukammss  Heopranmdeckux  coemuHenmit. Oxcumel.  Knaccudukamms — OKCHAOB:
corneoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHble) U HecoieoOpasytomme. HomeHnkmatypa
okcuaoB. Ou3nueckue U XUMUYECKHE CBOMCTBA OKCHAOB. [lomyueHre okcuaoB.

OcHoBanus. Knaccudukaius ocHOBaHUWI: MENOYN B HEPACTBOPUMBIC OCHOBaHMs. HomeHkmatypa
ocHOBaHMM. Pu3NUecKue U XUMUYECKHE CBOMCTBAa OcHOBaHU. [lony4yeHre ocHOBaHUM.



Kucnorel. Knaccudukarus kucnor. Homenknatypa kucinor. @uznyeckue U XUMHUUYECKHE CBOHCTBA
kucnot. Psag akruBHoctu metasoB H. H. bekerosa. [lonyueHue kucior.

Conu. Homenknarypa coneil. @u3ndeckrue U XUMUUecKHe cBolicTBa conel. [lomydenne comneil.

I'enernueckast CBSI3b MEXIY KJIacCaMHU HEOPTAHUYECKUX COCAMHECHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OIpeeNieHNe COJep)KaHusl KUCIOpoAa B BO3IyXe, IMOIy4YeHHE, COOMpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOWCTB KHCIOPO/a, HAOIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOIOM
U YCJIOBUS BO3HMKHOBEHHUS W MPEKpaIllcHus TopeHust (1oxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHUIOB U
ONMMCaHWE MX CBOWMCTB, MOJNydYeHHE, COOMpaHHE, paACIO3HABAHWE M H3YYEHHE CBOMCTB BOAOpPOJA
(ropenue), B3auMmojeiictBue Bomopona ¢ okcuaom Meau (1) (BO3MOXKHO — HCIOIB30BaHUE
BHJICOMATEpHAIIOB), HAOIOJICHUE 00Pa3II0B BEIIECTB KOJIMIESCTBOM | MOJIb, MCCIIEIOBAHNE OCOOCH HOCTEH
pacTBOpPEHHUS BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IMPUTOTOBJIEHUE PACTBOPOB C OIPEIEIEHHON
MaccoBOM J0iel pacTBOPEHHOr O BEIIECTBA, B3aUMOECHCTBHE BOJIBI C METAJIIaMH (HaTPUEM U KaJIBIIUEM)
(BOBMOXXHO HCIIONIB30BAHME BHIEOMAaTEPHANIOB), HCCIIEIOBAaHHWE OOpa3lOB HEOPraHMYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOJIOJACHNE U3MEHEHHUS! OKPACKU MHIMKATOPOB B PACTBOpPaX KHUCIOT W IIEIIOYEH,
n3ydeHue B3aumozeucTBusi okcuma meau (ll) ¢ pacTBopom cepHO#l KHCIOTHI, KHCIOT C METajUIaMH,
peaKum‘/'I HeﬁTpaHHSaHHH, IMMOJIYUYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHWE OAHOI'O METaJlJla IPYTUM
W3 PacTBOpa COJH, PElICHUE IKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMe «BarkHelne KiIacchl HEOPTaHUIECKUX
COEMHEHUI».

Ilepuonunyveckuii 3axkoH u Ilepumoamyeckasi cucrema xumuuyeckux i3jemeHtoB JI. H.
MenpaeneeBa. CTpoeHne aTomMoB. XHMHUYECKasi CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE
peakinun

[lepBbie TOMBITKH KIACCH(DHUKAIINA XWMHUYECKUX JJIeMeHTOB. [loHSATHE O Tpymmax CXOAHBIX
3JeMEHTOB (IEIOYHbIE W IETOYHO3EMENbHBIE METAJUIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(GOTEPHBIC OKCHIIBI M THIPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepumomuueckas cucrteMa xumuueckux sjemeHToB JI. M. Menpeneesa.
Koporkonepuonnas u jymmaHONIEpUOAHAS (GOpMBI [leproandeckoil CHCTEMBI XMMUYIECKUX deMeHTOB [l
N. Menpeneesa. Ilepuonsl u rpynmbl. @U3NUECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB MEpUoJa U
TPYIIIBI YJIEMEHTA.

Crpoennie atomoB. CocTaB aTOMHBIX sfep. M3o0Tombl. DaekTpoHBl. CTpOeHHE 3IIEKTPOHHBIX
00o0i0ueKk aToMOB TepBEIX 20 XxuMmueckux 3yieMeHToB I[lepmommueckoit cuctemsl 1. M. MeHnmeneesa.
XapakTepucTika XHMHYECKOTO 3JIEMEHTa 10 ero mnojoxkeHuto B Ilepumoaunueckoit cucreme J[. WM.
Menpeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paanyca aTOMOB XHMHYECKHX DJIEMEHTOB, METAJUIMYECKHX U
HEMETAJUTMYECKNX CBOWMCTB IO TPYIIAaM U TIEPHOIaM.

3nauenue Ilepumonuueckoro 3axkoHa u Ilepuonnyeckod CUCTEMBbl XMMHUYECKUX SJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [. 1. MenaeneeB — y4€HbIi U ITpak 1aHUH.

Xumudeckas cBsizb. KoBasleHTHas (TMONsIpHasi W HEMOJSApPHAS) CBSI3b. DIEKTPOOTPUIIATENEHOCTD
XMMHUYECKUX dJIeMeHTOB. VIOHHAs CBSI3b.

Crenenp okucieHus. OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. lIpomecchl OKWCIEHHUS H
BOCCTaHOBIIEHUS. OKUCIIATENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumMeHm:

n3y4eHrne oO0pa3IoB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJICHCTBHE THUAPOKCHIA IIHMHKA C
pacTBOpaM# KHCIIOT M IIeNo4Yei, MPOBEEHNE OIBITOB, WILTIOCTPUPYIONIMX MPUMEPhl OKUCIATEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHre, peakiiuy Pa3ioKeHus, COSITUHEHVI ).

Mescnpeomemnnie ceasu

Peanuzanus MeXnpenIMeTHBIX CBSI3€H MpU U3YYEHUM XUMUHU B 8 KIIacCe OCYILECTBISIETCS uepes
WCIIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHMA, SIBISIOIUXCS CUCTEMHBIMU
JUTSI OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr O IIUKJIA.



OOmue ecTecTBEHHO-HAy4HbIE MOHSATH: HaydyHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH, aHAJU3,
CHHTE3, KIacCH(HKalus, MEPUOTUIHOCTh, HAOMIOJCHNE, KCIIEPUMEHT, MOJAEIMPOBAaHUE, U3MEpEHUE,
MO/JIEINb, SIBJICHHE.

®dusuka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOIBI, PaJIHOaKTUBHOCTb,
MOJIEKyNa, BJEKTPUUECKH 3apsii, BEUIeCTBO, Telno, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, ras,
(u3nvecKre BEIMIUHBL, SIUHHLIBI H3MEPEHHS, KOCMOC, TUIaHeThI, 3BE371b1, COoMHIIE.

Buonorus: horocunres, apixanue, ouocdepa.

Ieorpadms: armochepa, ruapocdepa, MUHEpaibl, TOPHBIC IOPOJBI, TMOJE3HBIC HCKOMACMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeniecTBo U XuMHUecKkasi peakuus

ITepuonmueckuii 3akoH. Ilepuonuueckas cucremMa xumudeckux aneMmeHtoB [[. M. Menneneesa.
Ctpoenne aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX
Nnepuoa0B, Kajluda, KaJblUA W HUX COGI[I/IHeHI/Iﬁ B COOTBETCTBHUU C IIOJIOKECHUEM DJJIEMCHTOB B
ITepuoanueckoi cuCcTEME U CTPOEHUEM UX aTOMOB.

CTpoeHHe BEIIIECTBA: BUbI XUMHYECKOH CBs3H. THUIIBI KPUCTAJUIMYCCKUX peIlIéTOK, 3aBUCHUMOCTb
CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKOW PEIIETKU U BUJIa XUMUUECKOU CBSI3H.

Knaccudukanys 1 HOMEHKJIATypa HEOPTAHHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOHCTBA BEIIECTB,
OTHOCAIIUXCA K pasiInuYHbIM Kj1accaMm HEOPraHN4CCKUX COCﬂHHeHHﬁ, TCHETHUYECCKas1 CBA3b
HCOPraHM4C€CKUX BEUICCTB.

Krnaccudpukammss XUMUYeCKHX peaKnWid IO pPa3NIWYHBIM TpuU3HAaKaM (M0 YHUCIYy M COCTaBy
YUYACTBYIOIIMX B PEaKIMU BEIECTB, MO TeIIoBoMy 3(ddekTy, 1Mo M3MEHEHWIO CTeneHell OKWCIICHMs
XMMHUYECKUX DJIEMEHTOB, 10 OOpAaTHMOCTH, IO YYacCTHIO KaTalM3aTopa). DK30- M JHAOTEPMHUYECKUE
peakuuu, TepMOXUMUYIECKUE YPaBHEHNUS.

[loHsaTE O CKOPOCTH XHUMHUYECKOH peakuuu. IloHATHE 00 OOpaTUMBIX M HEOOPATHUMBIX
XUMHYeCKUX peakuusix. IIoHsATHE O rOMOreHHBIX W TeTeporeHHbIX peakuusx. IloHsTue o karanuse.
[lousTe o xummuueckoM paBHOBecHMH. (PAKTOpPbI, BIMSIOIME HA CKOPOCTb XUMHUYECKOH pEaKIUu U
MOJIOKEHUE XMMHYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAaKLUUH,  3JIEKTPOHHBI  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBHUTENBbHONW peakunu. CocTaBlieHHE ypaBHEHUH OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN C
HCIOJIB30BaHUEM METOJA 3IEKTPOHHOr0 OajaHca.

Teopust 3MEKTPONTUTHUECKON JUCCOLUALUH. DIIEKTPOIUTH U HEUIEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMALMH BEIIECTB C PAa3IMYHBIMU BHUIAMH XUMHUYECKOU cBA3U. CTeleHb AUCCOLMALINY.
CwIIBHBIC U CITA0BIC DJICKTPOJIUTEHI.

Peakunn woHHOrO oOOMeHa. YcCIOBUA TPOTEKAHWS pEaKIUi HOHHOTO OOMEHa, IONHBIE W
COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOICTBAa KHCIOT, OCHOBaHMM U CcoOjJied B CBETE
MIPEJCTABIIEHUH 00 JIIEKTPONUTHYECKOH aucconmanvu. KadecTBeHHBIE peaknnyd Ha MOHBL lloHsATHE O
TUAPOJIA3E CONEH.

Xumuueckuil IKCHEpUMEnm.

O3HAaKOMJICHHE C MOJENSIMH KPUCTATMUECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHs), UCCIEOOBAHUE 3aBHUCHMOCTH
CKOPOCTH  XMMHYECKOH peakUWh OT BO3ACHCTBUS  PaslUYHBIX  (aKTOpOB, HCCIEIOBAHHUE
3JIEKTPONPOBOIHOCTH PAcCTBOPOB BEIIECTB, Ipolecca AWCCOLMALMU KHCIOT, IIEIo4Yed M coiel
(BO3MOXHO HCIOJB30BAHUE BUAECO MATEpPHANIOB), MPOBEAEHHE OIBITOB, WIIIOCTPUPYIOIIMX IPU3HAKH
MPOTEKAHUSI Peakuil MOHHOro oOMeHa (oOpa3zoBaHME OcajKa, BBIAEIECHHE rasza, 00pa3oBaHHE BOJIbI),
OIIBITOB, WIITIOCTPUPYIOIINX MPUMEPHl OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLUUi (TOpeHHe, peaKuu
pa3oKeHHs, COEOUHEHHsI), PAaclO3HAaBaHHE HEOPraHMYECKHX BEIIECTB C ITOMOIIBI0 KaueCTBEHHBIX
pEaKIuil Ha NOHBI, PELICHHE IKCIIEPUMEHTANIBHBIX 3a/ad.



Hemertanjbl 1 MX coequHEHH

OObmas xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBbIE CTEIeHU
okucnenus. CTpoeHne u (HU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — TajOreHoB. XMMHUECKHE CBOMCTBA
Ha TpUMepe XJopa (B3auMOAIeHCTBHE C MEeTalJIaMH, HEMETaIaMH, 11enoyamu). XiaopoBogopoa. ConsHast
KHCJIOTa, XMMHYECKUE CBOWCTBa, MONy4YeHHE, MpHMEHeHHe. JleiicTBue XJopa W XJOpPOBOJOpOAa Ha
OpraHu3M uenoBeka. BaskHelme XIOpUabl U UX HAXOXKJICHUE B TIPHPOJIE.

OOmas xapakrepuctuka sneMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIS
creneHn okucieHus. CTpoeHHe W (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHCIOPOAa U CEpHI.
AJIOTpOIIHBIE MOMUGUKALMKA KUCIOpoAa W cepbl. XHMMHYECKHE CBOMcTBa cepbl. CepoBoaopoj,
cTpoeHne, (u3Mueckne W XuMHUYecKue cBoWcTBa. OKCHIBI cepbl KakK MPEACTABUTEIH KUCIOTHBIX
okcunoB. CepHast KuCIOTa, (PU3UUECKHE M XMMHYECKHE CBOMCTBa (0OIIME Kak MpEACTaBUTENs Kiacca
KHACJIOT H crenupudeckre). XUMHYECKAE PEaKIWH, JIeKallie B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a
TIOJIy9CeHUSI CepHOM KHUCIOTHL. [IpumeHnenue cepHoit kuciaoThl. Colu CEpHON KHCIOTHI, KaueCTBEHHAs
peakius Ha cyibdaTr-uoH. HaxokaeHue cepbl U €€ COeMHEHUN B mpupojae. XMMHUECKOE 3arps3HEeHUE
OKpYXKaroIllel Cpeibl COCTUHEHUSIMH cepbl (KHUCIOTHBIC AOXKIM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MPeloTBPAICHHUS.

OO6mrast xapakTepucTuka 37eMeHToB VA-Tpynmbl. OcOOCHHOCTH CTPOECHUS aTOMOB, XapaKTepHEIE
CTETICHH OKHUCIICHHS. A30T, paclpoCcTpaHeHHe B TpHupojae, (U3NYEeCKHe W XHMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3NYECKHE W XUMHUYECKHME CBOKICTBA, MOJY4YEHHUE U
npuMenenre. Comu aMMOHWMsI, UX (U3NYECKHEe W XMMHUYECKUE CBOWMCTBA, NpuMeHeHHe. KadectBeHHas
peaknus Ha WOHBI aMMOHHS. A30THasi KHUCIOTa, €€ TOoNMydyeHHe, PU3NUecKrne U XUMHUYECKHE CBOMCTBA
(obmme Kak TMpeacTaBUTENs Kiacca KHUCIOT W crenuduieckue). Vcmonp30BaHUE HUTPATOB M COJICH
aMMOHHSI B KauecTBE MHUHEPAIbHBIX yIOOpeHMH. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromiehd cpersl
COC/IMHEHUSAMHU a30Ta (KHCIOTHBIC JIOXKIHU, 3arps3HEHHWE BO3AyXa, IMOYBBI M BoJo&MOB). Docdop,
aJuIoTponHbele Moaudukaiuu Gocdopa, pusnueckue u xumuueckue cpoiictsa. Oxcuz docdopa (V) u
dbochoprast kuciora, GU3NIECKHEe U XUMUYECKHE CBOMCTBa, monydenue. Vcnosis3zoBanue docdartoB B
KauecTBe MUHEPaJIbHBIX YAOOPEHMIA.

O6mrast xapakreprucTika daeMeHToB |V A-Tpymmel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC
CTETeH! OKWCIIEHHUS. YTIIepOo/, aJUIOTPOIHBIE MOMU(UKAIINN, PACTIPOCTPAHEHHE B TIPUPOJE, HU3NUECKIE
W XUMHYECKHe cBoWcTBa. Axacopoums. Kpyrosopor yriepoma B mpupome. Okcuapl yriepona, HX
(m3uUecKkrie ¥ XUMUYECKHE CBOMCTBA, NEHCTBHE HA JKMBBIC OPTaHU3MBI, IONYYEHHE W TPUMEHEHHE.
OKkonornyeckue mpobiIeMsl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V), rumoresa rio0ambHOTO MOTETIICHHS
KJIUMaTa, MapHUKOBBIN 3 (dekT. YrompHas KUcioTa u e€ coin, uX Gu3nIecKne 1 XUMHUIECKHe CBOICTBA,
monydeHrie u npuMeHenne. KadecTBeHHas peakiusi Ha kKapOoHAT-HOHBI. Vcmonp3oBaHne KapOOHATOB B
OBITY, MEIUITNHE, TPOMBIIUIEHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHavanpHbIe MOHATHS 00 OpPraHUYECKHWX BEIIECTBAX KaK O COCNMHEHMSX yriepona (MeTaH,
9TaH, STHUJIEH, alleTHIIeH, STaHOJ, TJUIIEPHH, YKCYCHAsI KUCIoTa). [[pupoaHble HCTOYHNKH YTIIEBOAOPOAOB
(yromp, mpupomHBIA Ta3, He(TH), MPOAYKTHI WX TepepadoTku (OEH3WH), WX poOIb B OBITY U
MpOMBITIUTEHHOCTH. [loHATHE 0 OHONOrHYEeCKN Ba)KHBIX BEIIECTBAX: JKHpaX, OENKax, yriieBolax — M UX
POTH B JKM3HHU YeJoBeKa. MaTepHallbHOE €IMHCTBO OPTaHIMYECKNX W HEOPTaHUIECKUX COEITUHEHUM.

Kpemnwuii, ero ¢usmdeckne m XuMHUYECKHE CBOWCTBA, MONydeHHe W TpuMeHeHwne. COeqmHEHUs
KpeMmHusi B mpupone. OOmme mnpencraBieHuss o0 okcuie kpemHusi (IV) u KpemMHHEBOH KuCIOTe.
CunkaThl, UX WCHOJB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CTpOUTENbHbIE MaTepHaIbl:
KepaMHuKa, CTEKJIOo, I[eMeHT, OeToH, kene300eroH. [lpobmemMbr 0e30macHOrO  HCIOIB30BAHUS
CTPOUTENBHBIX MaTEpHaJIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumMeHm:

nu3yyeHne oOpa3loB HEOPraHWYEeCKUX BEUIECTB, CBOMCTB COJISHOW KHCIOTBHI, NPOBEICHUE
KAaueCTBEHHBIX pEaKIWii Ha XJIOPUJ-WOHBI W HAOJIOJCHWE TPU3HAKOB WX NPOTCKAHHS], OIIBITHI,
oTpaxaromme (U3NYECKUEe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB W HMX COEIMHEHHH (BO3MOXHO
WCIOJIb30BaHME  BHUAEOMATEpHANIOB), O3HAKOMJIEHME ¢ oOpa3umaMu  XJOpUAOB  (TaJlOreHUIOB),



O3HaKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeNMHEHUSAMHU (BO3MOXKHO MCIOIB30BAHUE BUICOMATEPUAIIOB),
HaOIoieHne mponecca OOyrIIMBaHUS caxapa MoJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOHM KHCIIOTHI,
H3yYeHHE XUMUYECKUX CBOWCTB pa30aBlIeHHOW CEpHOW KHCIIOTHI, IPOBEICHNE KAYECTBEHHONW peaklny Ha
cynbhaT-uoH M HaOJIONeHME NMpH3HaKa €€ MpPOTeKaHWs, O3HAKOMJICHHE C (PM3NYECKUMH CBOMCTBAMU
azora, hochopa 1 ux coequHEHNH (BO3MOKHO MCIOIB30BaHUE BUACOMATEPHAIoB), 00pa3aMi a30THBIX
u (ocdopHBIX yHOOpEHHi, MONydeHUEe, COOMpaHHUe, paclio3HABaHWE M HM3YyYCHHE CBOMCTB aMMHaKa,
MPOBE/ICHHE KAaueCTBEHHBIX peaKklHii Ha HOH aMMOHUS M (ocdaT-HOH W H3ydeHHE MPHU3HAKOB HX
MPOTEKaHHUs, B3aMMOJAEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C Menplo  (BO3MOXKHO
WCTIOJIb30BaHUE BUACOMATEPHANIOB), M3YUYeHHE MOJENe KPUCTAUNIMYECKHX PEHIETOK anMasa, rpadura,
¢dynepeHa, 03HAKOMIIEHHE € MTPOLIECCOM aJCOpOIMU PACTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOTasa, Mojy4yeHue, cOOMpaHue, paclio3HABaHUE W W3YyUCHHE CBOWCTB YIJIEKHCIOTO
raza, MpoBeJeHNE KAYeCTBEHHBIX pEaKkIMi Ha KapOOHAT M CHIMKAT-UOHBl M W3y4YeHHE TPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHME C  TPOAYKUWEH  CHUJIMKAaTHOM  TNPOMBIIUIEHHOCTH,  pELIeHHE
JKCIIEpUMEHTANIBHBIX 3aJ1a4 110 TeMe «BakHeilme HeMeTamIbl ¥ UX COSAUHEHUSD.

MeTanjibl 4 MX COeIMHEHUSA

OOmias xapakTeprcTUKa XMMHUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHMH WX IMOJOXKCHUS B
[Tepuomuyeckoit cucreme xumudeckux 3memMeHToB JI. M. MenneneeBa u ctpoenus atoMoB. CTpoeHue
MeTayuIoB. Merayuinyeckasi CBSI3b W METAJTMYEcKas KPUCTAJUIMYECKasl PemeéTka. DIEKTPOXHUMHIYECKUI
psaa HampspkeHud MerayuioB. Dusmueckre W XMMHYECKHE CBOWCTBAa MerayuioB. OOmme crocoOs
nmosy4deHusi MeTayyioB. [IoHsITHE O KOpPO3WK METaIOB, OCHOBHBIE CIIOCOOBI 3aIUTBHl UX OT KOPPO3HH.
CrnaBsl (cTamib, YyT'yH, AIOPATIOMAHUHN, OpOH3a) M UX IPUMEHEHHE B OBITY M TPOMBIIIJICHHOCTH.

[lenounsie mertamibl: nonoxkenue B Ilepuoguueckoid cucrteme xumuueckux ssementos J[. .
MenneneeBa, CTpOEHHE WX aTOMOB, HaXOXJeHHE B mpupone. Puznyueckne u XMMHUYECKHe CBOWCTBA (Ha
npuMepe HaTpus u Kanust). OKCUIB U TUAPOKCUABI HATPUS U Kaius. [IpuMeHeHne e 04HbIX METauIoB
U UX COCAVHEHMI.

[IlenouHo3eMenbHbIE METAIBl MarHuii M Kainpluuil: monokeHue B Ilepuoaudeckoi cucrteme
XUMHU4eckux snemMeHToB J. V1. MenjeneeBa, CTpoeHHE UX aTOMOB, HAXOXIEHUE B Ipupoje. Prusnyeckue
M XUMHUYECKHEe CBOWCTBA MarHusl W KaJiblusa. Baxxaeilmme coeinHEHHs KanblUus (OKCHI, THAPOKCHUI,
conm). JKECTKOCTH BOABI M CIIOCOOHI €€ YCTPaHEHHUS.

AmoMuHMIA: TToNToKeHne B [leproamdeckoii cucTeMe XuMudecknx aieMeHToB Jl. 1. Menneneena,
CTpOGHHE aToMa, HaxoxkaeHne B mpupone. Duzmdueckne W XUMHYECKHE CBOWCTBA aJTFOMHUHUSL.
AmMdorepHBIEe CBOIICTBA OKCHAA ¥ THAPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB [[. M. Menneneesa,
CTpOeHHE aToMa, HaXxoXJeHrne B mpupone. Dusmueckne W XUMHYECKHE CBOMCTBa xerne3a. OKCHIBI,
ruapokcuasl u comn xenesa (1) u xenesa (111), ux cocras, cBolicTBa U MOTy4YeHHE.

Xumuueckuit IKCnepumMeHm:

O3HAKOMJIEHHE C O0pasllaMd METAJUIOB W CIUIABOB, WX (DM3WYECKHMH CBOMCTBAMH, H3Y4YEHHE
pe3yabTaTOB KOPPO3WUH METaUIOB (BOBMOXKHO HCIIONB30BAHHME BHJIEOMATEPHAIIOB), OCOOEHHOCTEU
B3aMMOJICHCTBUS OKCHJA KallbIIUsS W HATPUS C BOAOH (BOBMOXKHO HCIIOIB30BAHHE BUIEOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOMCTB JKECTKOW BOXBI, TIpoIlecca TOPEHHUsS JKene3a B KucIopoae (BO3MOXKHO
WCIIONb30BaHME BHU/IEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMi HA MOHBI: MarHWs,
KaIbIus, amfoMUHAA, UHKa, xene3a (1) u xenesa (111), mequ (1), HabmrogeHNe U onMCaHKE IPOIIECCOB
OKpallMBaHWs TUIAMEHW HMOHAMHU HATpWs, Kamusd W  Kaimblsd (BOSMOXKHO  HCIOJNB30BaHUE
BHJICOMATEPUAIIOB), UCCIIeJIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCUIA ATFOMUHHS U THAPOKCH]IA IIHHKA,
pelIeHue SKCIIepUMEeHTAIBHBIX 3a/1a4 110 TeMe «BakHelIme MeTamTsl 1 X COSIMHEHUSD).

XuMHS 4 OKPYKAOUIAs cpeaa

BemectBa u MaTepuaisl B TOBCEAHEBHOM XKU3HU uelloBeka. be3onacHoe nCIonb30BaHUE BEIIECTB
Y XUMHYECKHUX peakiui B ObITy. [lepBas moMoIh Mpu XUMUYECKUX 0XKOTraX U OTPABIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYKAaIIlel cpeasl (MpenenbHas JJONyCTUMasi KOHIISHTPAIs
Beriects, nanee — [1JIK). Pons XxuMuu B pelieHur 3K0I0ruYecKuX mpooiiem.



Xumuueckuii IKcnepumenm:

M3y4eHUE 00pa3IloOB MaTEPHANIOB (CTEKIIO, CIIJIABbI METAJUIOB, TIOJTMMEPHBIC MaTCPUAIBI).

Mescnpeomemnnle ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpU U3YYCHUHM XUMHUHU B 9 Kilacce OCYIECTBISIETCS uepes
KCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TAK U MOHITHMH, SBJISIONUXCS CUCTEMHBIMU
JUTSI OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr' O ITUKJIA.

OO0mMe ecTeCTBEHHO-Hay4YHbIC IOHATHSA: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHUs, aHaJM3,
CUHTE3, KJIacCU(UKAIUs, MEPUOJUIHOCTh, HAOIIOJACHUE, SKCICPUMEHT, MOICIUPOBAHME, HU3MEPCHHUE,
MOJIENb, SBJICHUE, TAPHUKOBBIN S (GEKT, TEXHONOTHS, MaTepHaIbI.

®usuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU/, U30TOMbI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, OSJICKTPUYCSCKHI 3aps], MPOBOIHUKU, TOITYIPOBOIHUKH, JUIJICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHHME BeIIeCTBa, ra3, pPacTBOP, PacTBOPUMOCTb,
KpHCTaHHquCKaSI pemérKa, CIIJIaBBI, (1)I/I3I/I‘-IGCKI/IG BCIIMYWHBI, CJIWHUIIbBI I/ISMepeHI/ISI, KOCMHUYECKOC
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHIIE.

Buonorus: QorocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpajbHBIC YyIOOpEHHs,
MHKpOSHeMeHTBI, MaKpOSJ]eMeHTLI, IINTATCIILHBIC BCIIICCTBA.

l'eorpadus: armochepa, ruapocdepa, MUHEpasbl, TOPHBIC IMOPOJbI, IOJE3HBIC HCKOIAEMBbIE,
TOILIMBO, BOIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC pe3yJabTaThl OCBOCHUS TPOrPaMMBbl OCHOBHOT'O O0IIIEro 00pa30BaHUs JOCTHTAIOTCS B
Xoae 06yquI/1;1 XUMHHN B C€AUHCTBEC Y'-IC6HOI>'I U BOCITMTATEIbHOM JACATCIIBHOCTH B COOTBCTCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIbTYPHBIMU u AYXOBHO-HPABCTBCHHBIMHU  LICHHOCTAMU,
MPHUHATHIME B OOIIECTBE MPAaBUIIAMU U HOPMaMH MOBEICHHS U CIIOCOOCTBYIOT MpoIieccaM CaMOIIO3HAHUS,
CaMOpPa3BUTHS ¥ COLMATIM3AIMH 00yJaIOIIHXCS.

JInuHOCTHBIE pE3yiIbTaThl OTpaXarOT T'OTOBHOCTH o6yqafonmxca PYKOBOACTBOBATHCA CHUCTEMOM
IIO3BUTHUBHBIX HECHHOCTHBIX OpI/IeHTaIJ;I/Iﬁ " paClIMPCHUEC OIbITa JCATCIIbHOCTH Ha eé OCHOBEC, B TOM YHCJIC B
YaCTH:

1) naTpuOTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIMIO, IIOHUMAHMS 3HAUYCHUS XUMHYECKOW HAyKH B )KM3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOH HWHGoOpMAIMEed O TMEPEIOBBIX JIOCTHIKEHHMSIX UM OTKPBITHUSX MHPOBOM H
OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHMA:

npeaCTaBJICHUA O COIIMAJIBHBIX HOPMaxX M IMpaBUIaX MEKJINYHOCTHBIX OTHOIILIEHUN B KOJIJICKTUBE,
KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  OOIMECTBEHHO IIOJIE3HOH, Yy4eOHOMCCIETOBATEIBCKOM,
TBOPYECKOW M APYTrUX BUAAX JEITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOW JEATEIbHOCTH
IIprU BBIITOJIHEHHUN yT-Ie6HI)IX, IMMO3HABATCIIBHBIX 3a/ia4, BBIIIOJIHCHHU XHUMHUYCCKHUX OSKCIICPUMECHTOB,
CO3JIaHWU YYEOHBIX MPOEKTOB, CTPEMIICHHA K B3aMMOMOHUMAHHUIO W B3aWMOIIOMOIIM B MPOIECCE ITOH
y49e0HON JesTeThHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TOBENEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
MTO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHIA ITOCTYTIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33pPEHYECKHE TIPEICTABICHUS O BEIIECTBE M XHUMHYECKOW PEaKI[MH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIIOIINE OCHOBY JUISI TOHUMAaHHUS CYIIHOCTA HayIHOMN
KapTUHBI MUpPA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOIBI, B3aWMOCBS3SIX
YyeJnoBeKa ¢ MPUPOTHON CPeIoi, O pOJIM XMMHUHU B MO3HAHUM ATHX 3aKOHOMEPHOCTEH;

IM03HaBaTeIbHbIC MOTHBHI, HAIPABJIEHHBIEC HA MTOMYYeHIE HOBBIX 3HAHUH 10 XMMHH, HEOOXOTUMBIE
Uit OOBsICHEeHHs] HaOMIOZaeMBIX TMPOIIECCOB U SIBJICHWH, IIO3HABATENHbHOH, HWH()OPMAIMOHHON U
YUTATENbCKONH KyJIBTYpPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTETFHOW pabOTHl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYy4YeHHWI0 W TI03HAHWIO, JIFOOO3HATEIhHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHMIO, TIPOEKTHOM W WCCIENOBATENbCKOW JIEATENbHOCTH, K OCO3HAaHHOMY BHIOOpY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH XU3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 30POBBI0, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HHW, OCO3HAHHE IIOCIECTBHI W HENPHUSTHE BPEAHBIX MPHUBHIYEK (YIIOTpeOIIeHUS
QJIKOTOJISI, HAPKOTHKOB, KypeHHUs ), HEOOXOMMOCTH COOIIOEHUS MPaBuil 0€30MaCHOCTH TIPHU OOpaIeHun
C XUMHUYECKAMH BEIIECTBAMU B OBITY M PEaIbHON KU3HH;

5) Tpy10BOro BoCHUTAHMSA:

WHTEpPEC K MPAKTHYECKOMY U3YUEHUIO TPOPECCH U TPyAa Pa3iIndHOro PoJia, YBaXKEHHE K TPYAY U
pe3ynbTaTaM TPYAOBOHM NEITENbHOCTH, B TOM YHWCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU I10
XUMHH, OCO3HAHHBIM BHIOOp WHIUBUAYAIBHOW TpPaeKTOPUHU TMPOJOIDKEHUS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX WHTEPECOB W CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH,
YCIIENIHONH TPO(ECCHOHANIEHOM [IEATEIBbHOCTH H Pa3BUTHS HEOOXOAMMBIX yMEHUH, TOTOBHOCTh
a1alTHPOBATHCS B TPO()ECCHOHATIBHOM CPEIE;



6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH IIefieco00pa3Hoe OTHOIIECHHE K MPUPOJe KaK UCTOUYHUKY KM3HHU Ha 3emiie, OCHOBE
e CyIIeCTBOBaHM, MOHMMAaHHWE LEHHOCTH 370POBOI0 M 0e€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DU3UYECKOMY M TCHXHYECKOMY 3/I0POBBIO, OCO3HAaHHE LEHHOCTH
coOmoeHusl mpaBuil 0e30MacHOro TMOBEACHUS MpHU paboTe ¢ BelIecTBaMM, a TaKXKe B CHTyaLUsX,
YIPOKAIOIIMX 3I0POBBIO U KU3HHU JIIOJEH;

CIOCOOHOCTH MPHUMEHSATh 3HAHUWS, MONydaeMble NMPH W3YyYCHWW XUMHH, JJIs PEHICHUs 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEW IPUPOMHON CpenoH, Ulsl NOBBIIIECHUS YPOBHSI HKOJIOTMUYECKON KYJIBTYpHI,
OCO3HaHHUS TJI00AJBHOTO XapakTepa HSKOJOTMYECKHX MpOoOJeM W TyTeld HX pelleHHs MOCPEICTBOM
METO/NOB XUMUH, 3KOJOTMYECKOrO MBILIUIEHUS, YMEHHsS PYKOBOJCTBOBATbCA UM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOW U COLIMAIIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiAMETHBIX Pe3yJNbTaTOB BBUICNSIOT —3HAYWMMbBIE Uit (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIeHAYYHbIC TTOHATHI (3aKOH, TEOpHsl, PUHIIUI, THIIOTe3a, aKT, CHCTeMa, MPoIlece,
9KCTIIEPHUMEHT W JIPYyroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YeOHBIX TpenMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPECTABICHHE O LIEIOCTHOW HAy4YHOH
KapTHHE MHpa, W YHUBEpCalbHble Yy4deOHbIE [eHCTBUS (TO3HABaTeIbHBIE, KOMMYHHKATHBHBIE,
pETYJSITUBHBIE), KOTOphIE 0O0ECledYnBalOT (QOpPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW NeSITeTHbHOCTH.

Ilo3HaBaTe/bLHBbIE YHHBepcAIbHbIe YueOHbIe AelicTBUSA

Ba3oBble Joruyeckne AeicTBus:

YMEHHUSI UCIOJb30BATh MPHUEMBI JIOTMYECKOI'0 MBIIUIEHHS NPU OCBOCHHWM 3HAHUM: PACKPBIBATh
CMBIC]I XMMMYECKUX IOHATUH (BBIAEIATh MX XapaKTepHble NPHU3HAKH, YCTaHABIMBaTh B3aUMOCBS3b C
IPYTUMH TIOHATHSIMH), WCIOJIB30BAaTh IOHATHS IS OOBSCHEHHMS OTICNbHBIX (DAaKTOB U SBJICHHM,
BBIOMpATh OCHOBAHMS M KPUTEPHH IS KIACCH()UKAINN XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKuuii,
yCTaHaB/IMBaTh IPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMM H3Y4EHHs, CTPOUTH JIOTHUECKUE
paccykaeHus (MHAyKTUBHBIE, IelyKTUBHBIE, 110 aHAJIOTUH), A€JIATh BBIBOJBI U 3aKIIIOUEHMUS;

yMEHHE MPHUMEHSITh B IIPOLECCE IIO3HAHUS IOHATUA (IPeIMETHblE U METaIpeIMETHBIE),
CHMBOJINYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMHH, IPEOOPa30BIBATh IIUPOKO IPUMEHSIEMbIE
B XMMHUH MOJEIbHbBIC MIPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XMMHU4ecKast GopMmyna u
YpaBHEHHE XHMHUYECKOH PEaKUUH — INPU PEUICHWH Y4eOHO-TIIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJENBHBIX TPEACTaBICHHA BBIABISITh W XapaKTEPU30BaTh CYHIECTBEHHBIE IPU3HAKH H3y4aeMbIX
O0BEKTOB — XMMUYECKUX BEILIECTB M XUMHMUYECKUX PEAKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEICTBEHHBIE CBSA3H M IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHHIX.

BazoBble nccienoBarebcKue NeiiCTBUA

YMEHHE HCIONB30BATh IIOCTaBJICHHBIE BONPOCH B KAUYECTBE MHCTPYMEHTA IO3HAHHA, a TaKXKE B
KayecTBE OCHOBBI IsI (POPMHUPOBAHMSA THUIIOTE3bl IO TNPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alUM M IPOBEACHUI0 YUYEHHMUYECKHX
JKCIEPUMEHTOB, YMEHUE HaONI0JaTh 3a XOAOM IIPOLIECCa, CAMOCTOSTENBHO MPOrHO3HPOBATH €ro
pe3ynbraTt, (opmynupoBaTb 000OIIEHHsI X BBIBOABI MO0 pPE3yJbTaTaM HNPOBEAEHHOIO OIIBITA,
HCCIIEI0BAHMUS, COCTABIIATh OTUET O MPOJIEIaHHON padoTe.

PaGora ¢ nunpopmanueii:

yMEeHHE BBIONPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO Pa3IMYHbIX BUIOB U (hopm
MPEACTABICHUS, TOTYYaeMyl0 U3 Pa3HBIX WCTOUYHUKOB (HAY4HO-TIOMYJISAPHAs JIUTEpaTypa XUMHUYECKOTO
CoZIepKaHus, CIIpaBOYHbIE OCcOOUs, pecypchl MHTepHeTa), KpUTUYIECKH OLIEHUBATH IPOTUBOPEUUBYIO H
HEI0OCTOBEPHYIO HH(OpMaIHIO;

yMEHHE NPUMEHATh Pa3IUYHBIE METOABI M 3alpochl MpPH IMOHCKE M O0TOOpe MHpOpMauuu M
COOTBETCTBYIOIMX JAHHBIX, HEOOXOIUMBIX JJIsl BBIMOJHEHUS YYE€OHBIX M IIO3HABATENbHBIX 3a/ad
ONpenenéHHOro THMA, NpPUOOpeTeHHEe omblTa B O0JACTH  MCHOJNB30BAaHUS  MH(OPMAIMOHHO-



KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJCHUE KYyJIbTYypOW aKTHBHOTO HCIIOJNIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BHIOMpATh ONTUMAIbHYIO (OpMYy IpeacTaBieHus WH(pOpMAaIUU U
WUTIOCTPUPOBATh pPEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu, IpYTHMU (opMaMu
rpaduku 1 ©X KOMOUHAIMSIMU;

yMEHHE UCMONb30BaTh M aHAJIM3UPOBATh B Mpolecce Y4YeOHOH M HMCCIeAOBATENbCKON
ACATCIIBHOCTHU I/IH(bOpMa]_[I/IIO O BJIMAHUHW TIPOMBIIIJICHHOCTH, CCIBCKOI'O XO3SIHCTBA U TpaHCIIOpTa Ha
COCTOSTHHE OKPY KAOIIEeH MPUPOAHON CPE/IbL.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbBIE YUeOHbIE AeiiCTBH:

YMEHHUS 3a/laBaTh BOMPOCHI (B Xoxe auayiora W (WIM) AUCKYCCHM) IO CYIIECTBY O0CYXIaeMoi
TeMbl, (HOPMYIHUPOBATH CBOU IPEIAJI0KEHUSI OTHOCUTEIBHO BBITTOJHEHUS MTPEUIOKCHHON 3a/1a4H;

YMCEHUA TNPEACTABIATL NOJYYCHHBIC PE3YJIbTAThI MOo3HaBaTEIbHON JACATCIBHOCTH B YCTHBIX H
MHUCBbMCHHBIX TEKCTaX; ACIAaTb MPE3CHTAHUIO PE3YJIbTATOB BBINIOJIHCHUA XHUMHYCCKOI'O JSKCIICPUMCHTA
(J1abopaTopHOro OIbITa, JIAOOPATOPHOW pPabOThI 1O HCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO
MIPOEKTA);

yMEHHS Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIbHOW U
WCCIIEIOBATENILCKOW JIEATEFHOCTH IPH PElIeHUH BO3HUKAIOMIMX IMPOoOJeM Ha OCHOBE yuéra oO0IIMX
WHTEPECOB M COIJIACOBAaHUs NO3MIUH (0OCyXaeHWs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KoopaAnHausd COBMECTHBIX HeﬁCTBHﬁ, ONpPEACICHNUEC KPUTCPHUEB IO OLCHKE KadeCTBa BBIIOJTHEHHOM
paboTHI U ApyTHE).

PeryasiTuBHbIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPEACIATh [EeNd JeATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh W IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JIEATEbHOCTH, BBHIOMpaTh HanOojee
3¢ peKTUBHBIE CITOCOOBI PEIICHHs] YICOHBIX U MTO3HABATEIBHBIX 3a71a4, CAMOCTOSTEIIPHO COCTABIIATE HITH
KOPPEKTUPOBATH MPEUIOKEHHBIM aJrOPUTM JIEHCTBUIN MPU BHINOJHEHUU 3aJJaHUM C y4ETOM MONy4YEHUs
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIHIX, OIEHWBATh COOTBETCTBHUE
MIOJTy4EeHHOTO pe3yiabTaTa 3asBJICHHOM II€NTH, yYMEHHUE HKCIIONb30BaTh W AaHAJIM3UPOBaTh KOHTEKCTHI,
TpeyIaracMble B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOSHUIO 005S3aTEHOTO COACPKAHUS, YCTAHOBIEHHOTO
TaHHOW (enepaabHON pabodeld IporpaMMoN, BBIICISIOT: OCBOSHHBIE 00YYaIONMMICS HaydHBIC 3HAHUS,
YMEHHSI U CITOCOOBI IEHCTBUH, crieruudecKre s IPEeIMETHON 00IacTH « XUMUSD», BUIBI JeITeIbHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHWA, €r0 WHTEPIIPETalnd, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

®  pPacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHITHIA: aTOM, MOJIEKYJIa, XUMHUYECKUH DIIEMEHT,

IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOMHOPOIHAS), BaICHTHOCTb,
OTHOCHUTENbHAS] aTOMHAs M MOJIEKYIISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBas JONS XMMHYECKOrO JJIEMEHTa B COSAMHEHUH, MOJSIPHBIA OOBEM, OKCHI,
KHCIIOTa, OCHOBaHHE, CONb, 3JEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHCICHHS, XUMHYECKas
peaxmusi, KiacCU(pUKAI PeaKifii: Peaknd COEAWHEHUS, PEaKIMH Pa3JIOKEHUs, pPeaKInu
3aMelIeHns, peakuy OOMEHa, 3K30- M JHJIOTEPMUYECKHE pEeaKIUH, TeruioBod 3ddext
peaxkmuu, SApo aToMma, SJEKTPOHHBIM cllod aToMa, aToMHas opOuTanb, paguyc aToma,
XUMHYECKas CBSI3b, MOJIIPHAS W HEIOJISIpHAsl KOBAJEHTHAS CBS3b, NOHHAS CBS3b, HOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJIS BEI[eCTBa (IIPOIEHTHAST KOHIIEHTPAI[Us) B PACTBOPE;

® JULTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMUYECKUX IMOHSITUNA W MPHUMEHSATH 3TH TOHSATHS

IIPY OTVICAHWY BEIECTB M UX MPEBPALICHUN;
® JCIIOJNIB30BaTh XMMHYECKYIO CHMBOIUKY JUIsl COCTAaBJICHUS (hOPMYJ BEIIECTB M YpaBHEHUH
XUMHUYECKUX PEaKITHii;



OIpEeNsITh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIEHb OKHUCICHUS
9JIEMEHTOB B OMHAPHBIX COETUHEHUSX, MPUHAAICKHOCTD BEIIECTB K ONMpenenéHHOMY Kiaccy
coeMHeHWH ™o (GopMynaM, BHJ XUMHYECKOHW CBs3M (KOBajJeHTHAas MW HWOHHas) B
HEOPraHUYECKUX COEAMHEHUSX;

packpeiBath cmbicin llepuonmueckoro 3akoHa [I. WM. MeHueneeBa: Ie€MOHCTPUPOBATH
IIOHUMaHUue HCpHOI[PI‘ICCKOfI 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HUX IMOJ0KEHUS
B [lepronuyeckoil cucreme, 3aKOHOB COXpaHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO yYeHHUs], 3aKOHa ABOrajapo;

OIUCHIBATh M XapaKTepu3oBaTh TabMMuHyto (opmy I[lepmommueckoil CUCTEMBI XMMHYECKHUX
9JIEMEHTOB: pa3iMyaTh MMOHATHUS «TJIaBHAsI MOArpymnmna (A-Tpynmna)» v «Io00dHasi MOArpyIna
(b-rpymnma)», Manele U OONbIIME MEPUOMALI, COOTHOCUTh 00O3HAUEHHUS, KOTOPbIE MMEIOTCS B
tabmume «[lepuommueckass cucrema xumudeckux odnemeHToB JI. W. MenneneeBa» ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUA aTOMOB XHUMHYCCKUX 3JIEMEHTOB (COCTaB " 3apian
sipa, 00IIee YUCIO AIEKTPOHOB M pacIipeieiieHrue WX 0 AIIEKTPOHHBIM CIIOSIM);
KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPTaHNUYCCKUE BCIICCTBA, XUMUYCCKUE pCAKIIUN
(TI0 YKMCTy ¥ COCTaBy YYacCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOWMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
IIOATBEpPXKJAasi OIKCAaHME NPUMEPAMH MOJIEKYJISPHBIX YPABHEHHMUM  COOTBETCTBYHOLIMX
XUMUYECKUX PEAKIINM;

MIPOrHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOXXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaIlIeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;

BBIYHCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacchl BEIIECTB, MAaCCOBYIO JIOJTIO
XMMHYECKOr0 JIeMEeHTa 1o (opMylie COEIUHEHMs], MacCOBYIO IOJIO BELIECTBA B PAaCTBOPE,
MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINU;

IIPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON MAEATENbHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTH3AIMIO, KIACCH(UKAIUIO, BBIABICHHE NPUYNHHO-
CIIEICTBEHHBIX CBsI3eM — JUI1 H3Yy4EHHMs CBOMCTB BEIIECTB M XUMHUYECKUX DEaKIMid,
€CTECTBEHHO-Hay4Hble METOAbl IIO3HAHUS — HaOMoJeHue, HU3MEpPEHUE, MOJAEIMPOBAHUE,
SKCIIEPUMEHT (peaTbHBIA W MBICIICHHBIH );

CJIEZI0BATh [IPABUIIAM II0JIb30BAHMS XMMHUYECKOM MOCYA0M U 1ab0paTOpHBIM 000pYIOBaHUEM, &
TaKKe IpaBWjaM OOpallleHHWss C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUUSIMH II0
BBIMIOJIHGHNIO  JIAOOPAaTOPHBIX XMMUYECKHUX OMNBITOB II0 IONYYEHUIO M  COOUPAHHUIO
ra3zoo0pa3HbIX BEIMIECTB (BOAOpOJAa ¥ KHCIIOPOJA), IPUTOTOBJIICHUIO PACTBOPOB C
OnpeAenéHHON MAacCOBOM JoOJied pacTBOPEHHOrO BEILIECTBA, IUIAHUPOBATh U IPOBOAUTH
XMUMHYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U KHCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoNn(TaNenH, METUIOPAHK U IPYTHE).

K xoHmy oOydeHus B 9 kiiacce mpeaMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JJOIDKHBI OTPaKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TTOHATHN: XHMHYECKHUH 3JIEMEHT, aTOM, MOJIEKYJIIa,
WOH, KaTHOH, AaHHWOH, TIPOCTOE BEIIECTBO, CIIOKHOE  BEIIECTBO, BallEHTHOCTb,
ANEKTPOOTPUIIATENFHOCTh, CTEIEHbh OKHCICHHS, XUMHYECKas peaKIus, XUMHUYecKas CBS3b,
TeroBoi A (EKT peaKkInu, MOk, MOJSIPHBIA 00BEM, PaCTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHI,
ANEKTPOIUTHYECKAsT JMCCOIMAINNSA, PEaKIMd HWOHHOTO OOMEHa, KaTalan3aTtop, XUMHUYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIhHO-BOCCTAHOBHUTEIBHEIE
pEeaKIuyu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE ¥ BOCCTAHOBICHHE, aJUIOTPOIHS,
aM(OTEepPHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs), KpUCTAJUTHYECKAs
pemérka, KOppo3Wsi METaJJIOB, CIUIABBL, CKOPOCTh XHWMHMUECKOM peakiuu, TMPeaeabHO
nonyctumas konueHntpanus 11K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHSTHN U MPUMEHSTH 3TU MOHSITHUS
P OMKUCAHUU BELIECTB U UX MPEBPAILCHUN;



WCIIONBb30BaTh XUMHUYECKYK) CHMBOJIUKY JJisi COCTaBJicHUs (hOpMYJ BEIIECTB W YPaBHEHUU
XUMUYECKUX PEaKIIHii;

OTPECIATh BalGHTHOCTh M CTEMEHb OKHUCJICHHUS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPHUHAJUICKHOCTh BELIECTB K ONpeNeNEHHOMY Kiaccy COEAMHEHUH IO
dbopMynam, BHJ XUMHYCCKOW CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaUIM4YecKas) B
HEOPraHWYECKUX COCAWHEHMAX, 3aps/ MOHA 10 XMMHYECKOH (opmyre, Xapakrep cpensl B
BOJHBIX pPACTBOpaX HEOPraHUYECKUX COCIWHEHUH, TUN KPUCTAJUIMYECKOM pPEMETKA
KOHKPETHOTO BEIECTBA;

packpeiBath cmbicn [lepuonunueckoro 3akoHa J[. Y. MeHneneeBa U AEMOHCTPUPOBATH €ro
MMOHUMAaHHE: OMHMCHIBATh W XapaKTepu30BaTh TaOmuuHylo (opmy Ileproandeckoil cucTembl
XUMHYECKUX 3JIEMEHTORB: pa3jiMuaTh IMOHITHS «TJIaBHAs moarpymmna (A-rpymnmna)» u «rnobdodHas
noarpynmna (b-rpynma)», Maneie U OonblIMe TMEPHOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOpHIC
HMCHOTCA B HGpPIO):[PI‘IGCKOfI Ta6m/1ue, C YHUCIOBBIMHU XapaKTCPUCTUKaMH CTPOCHUSA aTOMOB
XUMHAYECKUX DJIEMEHTOB (COCTAB U 3apsil s/Ipa, 00Iee YUCIIO 3JIEKTPOHOB U pacipesielieHue ux
[0 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B WM3MEHEHHU CBOMCTB
3JIEMEHTOB M MX COENMHEHUW B MPEAENax MAJIbIX IMEPUONOB M INIABHBIX MOArPYNI € Y4ETOM
CTPOCHUA UX ATOMOB;,

KHaCCHq)HHI/IpOBaTB XUMHUYCCKHE DJIEMCHTBI, HCOPraHNYCCKUE BEHIECTBA, XUMHNYCCKUE pCaKIINN
(Mo 4yMcay W COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TerioBoMy 3GdekTy, 1mo
H3MEHEHHIO CTEIIEHEH OKUCIICHUS XUMHUYECKHX BHCMCHTOB);

XapaKTepu30BaTh (OMMCHIBATH) OOIIME U CrelU(UUSCKHEe XMMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BCHICCTB, IIOATBCpXKAAasd OIMMCAHUC TIPUMEpaMU MOJCKYISAPHBIX W HWOHHBIX
YpaBHEHUI COOTBETCTBYIOLINX XMMUUYECKUX PEAKITU;

COCTaBJIATh YPaBHEHUS JIEKTPOIUTHUECKON TUCCOLUALINN KHUCIIOT, IIEN0Yeld U COJIEH, TOTHbBIE
M COKpalléHHBIE ypaBHEHHS  peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIIWii,
MTONTBEP)KIAIOMINX CYIIECTBOBAaHHE TEHETUYECKOW CBS3M MEXKIY BEIIeCTBAMHU pPa3ITUYHBIX
KJIACCOB;

packppIBaTh  CYINTHOCTh  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIUH  IOCPENCTBOM
COCTaBJICHUA JJIEKTPOHHOTO OalaHca ITUX PeaKIluii;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHS, BO3MOXHOCTH
MIPOTEKAHUS XUMUYECKUX TIPEBPAILEHAN B PA3INYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO IOJTIO
XUMHYECKOT0 3JIeMeHTa 1Mo (opMyse COSAMHEHHS, MACCOBYIO JIONIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIHM;

COOJFONIaTh TIPaBMIIA TTONF30BAHUS XHMHUECKON ITOCYI0N U JTa0OPaTOPHBIM 00OPYJIOBaHHEM, a
TaK)Ke TpaBwiia OOPAIIeHHS C BEMECTBAMHU B COOTBETCTBUY C MHCTPYKIUSIMH TI0 BBITTOTHEHHUIO
Ja00paTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIeKHUCIIoro rasa);

MIPOBOIUTh PEaKIHH, IOATBEPKIAIONINE KAUYeCTBEHHBIA COCTaB pPAa3IMYHBIX BEIIECTB:
pPacro3HaBaTh OMBITHBIM ITYTEM XIJIOpUA-, OpOMHI-, HOAW-, KapOoHaT-, (hocdar-, crmmkar-,
cyiabdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHS H HWOHBl H3y4YEHHBIX METaJUIOB,
MIPUCYTCTBYIOIIVE B BOAHBIX PACTBOPaX HEOPTAHHMUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHEIE OIEPAallMd MBICIUTENFHOW JIEATEIbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3AINIO, BRISBICHUE IPUYUHHO-CIIEJICTBEHHBIX CBS3EeH — IS
W3Y4EHUs CBOWCTB BEIIECTB M XUMUYECKUX PEAKITHI, €CTECTBEHHO-HAYIHBIE METO/IbI TO3HAHUS
— HaOroIeHu e, M3MEPEHHE, MOJICIIMPOBAaHUE, SKCIIEPUMEHT (PEasIbHBII U MBICIICHHBIH ).



TEMATUYECKOE IIVTAHUPOBAHMUE

8 KVIACC
KonnyecTBo yacos DJIeKTPOHHBbIE

HaumenoBanue

Ne (uu¢poBbIe)
Pas3aeJioB U TEM Kontpoabnsie | IIpakTHyeckue

n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMMbl padoThI padoThI

pecypcsl

Paznea 1. [lepponayanbHble XUMHYECKHeE TIOHATHS
Xumusg — BaykHad
obnactb

11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka IJOK

' MPaKTHYECKOM https://m.edsoo.ru/7f41837c
JeSITeTbHOCTH
YyenoBeKa
BemecTBa u

1.2 xmlj[lnquKHe 15 1 0 bubamorexa LIOK

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

Hroro no pazaeiny 20

Pa3jaen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKUX BelleCTB

91 Bozayx. Kucnopon. 6 0 0 bu6mmoreka LIOK
' IMoHsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bomopon.Ilonstue o 8 0 1 bubmoreka [IOK
' KHCJIOTaX U COMAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsbi.
bu6mmoreka IJOK
23 Tonsmue 00 > 1 ! https://m.edsoo.ru/7f41837c
OCHOBAaHHAX
2.4 1?:: iﬁifffﬁim 11 1 1 Brbmorexa LIOK
' P - https://m.edsoo.ru/7f41837c
COeINMHEHUN
Uroro no pazueny 30

Pazpnen 3. lepuoguyecknii 3axon u Ilepuoanyeckas cucrema xumuuyeckux 3j1emenTos 1. U.

MenpeneeBa. CTpoeHne aToMOB. XHMHYeCcKas CBsI3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

Ilepuonnueckuii
3aKOH H
ITepuonnueckas
cucrema
XUMHYECKUX
anemenToB /1. WM.
Meuneneesa.
Crpoenue atroma

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

3.2

Xumudeckas CBSI3b.
OKUCIUTETBHO-
BOCCTAHOBUTEIIHHEIE

bubmnoreka LIOK
https://m.edsoo.ru/7f41837¢c



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

peaknun

Uroro o paszery 15 BH6HIHOTGK3 LHOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bub6morexa LOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME



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

9 KJIACC

Ne
n/n

HaumMeHnoBaHue
pa3nesnoB U TeM
NMpPOrpaMMbl

KoJaunuecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoThI

ITpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

Paznen 1. BemecTBo U XMMHYecKHe peakuu

11

IToBTOpEHuE N
yriIyOJieHUE 3HAHUN
OCHOBHBIX pa3/IeyioB
Kypca 8 kitacca

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

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHNYCCKUX
peakuuii

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

1.3

DNeKTpOoIuTHYCCKAS
JIMCCOITHAAITHSL.
XuMHYIECKHe
peaKIuu B
pacTBopax

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3zgen 2. Hemera/iibl 1 X

COCAUMHCHUA

2.1

Ob6mras
XapaKTepUCTUKA
XUMUYECKUX
anemenToB VIIA-
rpynnsl. ['anorenst

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

2.2

O6mas
XapaKTepPUCTHKA
XUMHYECKHX
sneMeHToB VIA-
rpymmsl. Cepa u eé
COEIMHEHNS

bu6mmoreka LJOK
https://m.edsoo.ru/7f41a636

2.3

Oobmas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB VA-
rpynsl. A30T,
thochop u ux
COEIMHEHUS

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

2.4

O6mmas
XapaKTepUCTHKA
XUMHYECKUX
snemeHnToB |VA-

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



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

rpymnmsl. YIIIEpoa u
KpEeMHHI U uX

COCINHCHUA

Uroro no pazaeny 25

Paznea 3. MeTayibl 1 X COeINHEHU S

31 OO0mue cBoiicTBa 4 0 0 bubmuoreka IJOK
' METaJIIOB https://m.edsoo.ru/7f41a636
3.9 Basxnefiume 16 1 9 bubaunoreka LIOK
' METALIBL I X https://m.edsoo.ru/7f41a636
COCJIMHCHUS
Hroro no pazaeny 20

Pa3znen 4. XuMusi 4 oOKpy»kaionias cpeaa

" BemectBa n 5 0 0 bubmmoreka ITOK
. MaTepHUaJibl B )KU3HN https://m.edsoo.ru/7f41a636
YCIIOBCKaA
Uroro mo pasneny 3
, 3 0 0 bub6mmoreka IJOK
€3CPBHOC BpEMS https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO
YACOB IO 68 4 7
ITPOI'PAMME



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

MNOYPOUYHOE INVTAHUPOBAHMUE

8 KVIACC
N KoanuecTBO 4acoB DJIeKTPOHHBIE
o | Tema ypoxa Konrpo | IHpakrn | Mara unpposble
I Bcero JIbHBIC YecKHhe H3yYeHHUsi | oOpa3oBaTeIbHbIE
padoThI padoThbI pecypcebl
IIpeamer xumun.
Ponb xuMuu B XKU3HH bubmorexa IOK
1 1 0 0 https://m.edsoo.ru/ff0
yenoBeka. Tena u
d210c
BEIIECTBA
IlTonsitue o meTomax bubmmorexa LIOK
2 1 0 0 https://m.edsoo.ru/ff0
IIO3HAHUS B XUMHUU
d227e
IIpakTuueckas
pabora Ne 1
«[IpaBua paboThI B bubnuoreka I[JOK
3 1abopaTopun u 1 0 1 https://m.edsoo.ru/ffo
MPUEMBI 00paleHHsI d23dc
¢ 1abopaTOpHBIM
000pyIOBaHUEM
YucTele BelecTBa U bu6mmoreka IJOK
4 cmecu. Crioco0bt 1 0 0 https://m.edsoo.ru/ff0
paszeneHus cMeceit d26ca
IIpakTrueckas
padora Ne.2 . bubmmoreka [IOK
5 «Pasjeneae cMeccl 1 0 1 https://m.edsoo.ru/ff0
(1a mpumepe ) d28c8
OYHCTKH TTOBAPCHHOU
COJTH )»
bu6nmoreka IJOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0
d2a6c
XuMH4yecKkue
3JIEMEHTHI. 3HAKU Bbubnuoreka IJOK
7 (cHMBOJIBI) 1 0 0 https://m.edsoo.ru/ffo
XUMUYECKUX d2be8
3JICMCHTOB
o bubmnoreka [IOK
8 POCIRIC 1 CHONTHBIE 1 0 0 https://m.edsoo.ru/ff0
BEIECTBA
d2a6c
ATOMHO- bubnuorexa [JOK
9 MOJIEKYJISIPHOE 1 0 0 https://m.edsoo.ru/ff0
yUYeHUE d2d50
10 3aKOH MOCTOSHCTBA 1 0 0 bubmnoreka LIOK



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
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

COCTaBa BEIIECTB.
Xumu4ueckas
dhopmyna.
BanenTHoCTh aTOMOB
XUMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0
d2eae

OTtHocHUTeILHAS
aTOMHag Macca.

bubaunoreka LIOK

11 OTHOCHTCILHA https://m.edsoo.ru/ff0
THOCUTCIIbHAs
d323c
MOJIEKYJISIpHAst Macca -
M
aCCOBa: AoTA bubmaunoreka LIOK
12 jﬂzﬂ:eca oro https://m.edsoo.ru/ff0
JICMCHTA B
COCIUHECHUH d3s50c
KonuuectBo bubaunoreka [IOK
13 BelecTsa. MoJib. https://m.edsoo.ru/ff0
MonsipHasi Macca d5230
dusnueckue n
XHMHYECKHE bu6mmoreka IJOK
14 SBJICHUSL. https://m.edsoo.ru/ff0
Xumuueckas d37fa
peakIms
IIpu3Haku u ycrnoBust Br6morexa LIOK
15 :g;fj:;ii https://m.edsoo.ru/ff0
d3al6
peakiui -
3aK0H COXpaHCHHS BuGmorexa LIOK
16 MACCRI BEIICCTB. https://m.edsoo.ru/ffo
XuMuJueckue 43b88
ypaBHEHUS -
Brraucnenus
KOJIMYECTBA, MAacChl BuGmorexa LOK
HOJINOTEK
17 }B’;];lec:Ba o https://m.edsoo.ru/ff0
BHEHUSIM
d5708
XUMHUYECKUX -
peakuuit
Knaccudukarms
XI;IiHI:;KHX Bubnuoreka LJOK
18 I() H https://m.edsoo.ru/ff0
COEMHEHNS
’ d3f34
Pa3IOXKEHHUS, -
3aMeIeHns, 0OMeHa)
M. B. JlomoHOCOB — bubmmorexa LJOK
19 YUEHBIN- https://m.edsoo.ru/ff0

OHIMKIIOIIECANUCT.

d40c4



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
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

O0o011eHnE U
CHCTEMAaTU3ALHS
3HAHUN

Kontponbnas pabora

Nel o Teme bubaunoreka [IOK
20 «BemiectBa u https://m.edsoo.ru/ff0
XUMHAYECKHE d4290
peakuumy
Bo3nyx — cMmech
rasos. Coctas bubmunorexa [JOK
21 Bosyxa. Kuciopox https://m.edsoo.ru/ff0
— DJIEMEHT H d448e
MPOCTOE BEIECTBO.
O30
Du3nYeCcKre u
XHN{,quCKHe bubmoreka [IOK
22 CBOHETRA KHCIIOpOAa https://m.edsoo.ru/ffo
(peakuny OKHCIIEHHUA, 44614
ropenune). [lonsTue
00 okcuaax
CriocoObI IOy eHHs
ieropota B bubmmoreka [IOK
23 Aaboparopuit https://m.edsoo.ru/ffo
MIPOMBIIIUIEHHOCTH. 44972
IIpumenenue
KHCTIOpoJa
TemnoBoit 3 dexr
XUMUYECKOU
peaKIHH, TIOHSATHE O bubmmoreka [IOK
24 TEPMOXUMUIECKOM https://m.edsoo.ru/ffo
YpaBHEHHH, IK30- U d4790
SHAOTEPMHUIECKUX
peaxIusx
Tomnuso (He( TS,
YTOJIb U METaH). bubmmoreka IJOK
25 3arpszHeHue https://m.edsoo.ru/ff0
BO3/yXa, CIIOCOOBI d4c4a
€ro MpeaoTBPAICHAS
[Ipakruueckas
pabora Ne 3 o Teme
«Ilonyuenue u bubmmorexa LJOK
26 cobupanwue https://m.edsoo.ru/ff0
KHCIIOpO/ia, d4ae2

H3y4YEHHUE ero
CBOWCTB»



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/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — siement
U IIPOCTOE BELIECTBO.

bubaunoreka [IOK

27 HaxomIeHue B https://m.edsoo.ru/ff0
d4ddo
IpUpOJIE
dusnueckue u
XHMHYECKHE bubaunoreka LIOK
28 CBOICTBA BOIOPO/IA. https://m.edsoo.ru/ff0
[Tpumenenue d4ddo
BOJIOpOIA
ITonsiTue o KKUcIOTax bubmorexa LIOK
29 https://m.edsoo.ru/ff0
U COJISIX M
Crioco0bl TOTy4YeHUS bubnuoreka [JOK
30 BOJIOpPO/IA B https://m.edsoo.ru/ff0
J1a00paTopuun d4ddo
IIpaxTuueckas
p;60Ta Ne 4 o reme Butmmorexa LOK
31 zo 60;yquHe " https://m.edsoo.ru/ffo
paHue 442
BOZIOPOJIa, U3YUCHHE
€ro CBOMCTBY
MousipHEIit 00BEM bubmmoreka [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0
Asoraapo d542e
Beraucnenus
00BEMa, KoIu4YecTBa
BEIIIECTBA rasa 1o bu6mmoreka IJOK
33 ero U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY d55a0
BEIIECTBA HIIH
00bEMY
Beruncnenns
00BEMOB Ta30B I10 BuGnmorexa [1OK
34 ﬁa:f;;fz;);j;:nn https://m.edsoo.ru/ff0
5 d5708
00BEMHBIX
OTHOIIICHHH Ta30B
®dusndeckue u Bbubnuoreka IJOK
35 XAMUYECKHUE https://m.edsoo.ru/ff0
CBOICTBA BOMBI d587a
CocTaB OCHOBaHHUM. bubmnoreka [IOK
36 IousTre 06 https://m.edsoo.ru/ff0
HHIAKATOPax d59e2
37 Bona kak bubmnoreka [IOK

pPacTBOPUTEND.

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

Hacerimenssie u
HCHACHIIIICHHEIC
pactBopbl. MaccoBast
JI0JIs BEIISCTBA B
pactBope

d5b40

IIpaxTuueckas
pabota Ne 5 o Teme
«IIpurorosnenue
pacTBOpOB ¢

bubaunoreka LIOK

38 onpeenéHHoi https://m.edsoo.ru/ff0
y y dSeba
MaccoBO#l oJeit
pacTBOPEHHOIO
BEIIECTBA»
Kompomras paciors BuGmorera LIOK
39 https://m.edsoo.ru/ff0
«Kwucmnopog.
d6342
Bonopon. Bona»
OKCHIIBI: COCTaB, bubmoreka [IOK
40 KIacCu()UKaITHS, https://m.edsoo.ru/ffo
HOMEHKJIaTypa d664e
ITonyuenue n
XUMHYECKUC
CBOICTBa bu6mmoreka IJOK
41 KHUCIIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(OTEPHBIX
OKCHJIOB
OCHOBaHUSA: COCTaB, bu6nmoreka IJOK
42 KIacCu()UKAITHSL, https://m.edsoo.ru/ffo
HOMEHKJIaTypa d67ca
[lomyuenne u bubmmoreka LIOK
43 XUMHUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA OCHOBaHUMU d67ca
Kucnotsl: cocras, Bbubnuoreka IJOK
44 Ki1accuukanmsi, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[lomyuenue u bubmmoreka IJOK
45 XUMHUYECKUE https://m.edsoo.ru/ff0
CBOMCTBA KHCIIOT dfee2
Comu (cpennue):
HOMEHKJIaTypa, bubmmorexa LJOK
46 CIIOCOOBI MOTyIEHHS, https://m.edso0.ru/00
XUMHUYECKHE ad9474
CBOMCTBa
47 [Ipaktuueckas bubmnoreka LIOK
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pabota Ne 6.
Pemenne

SKCIIEPUM EHTATBHBIX
3aj1a4 1o TeMe
«OCHOBHBIC KJIaCCHI
HEOPraHu4YEeCKUX
COCTUHEHUM»

https://m.edso0.ru/00
ad9b7c

I'enernueckas cBsI3b
MEXy KilaccaMu

bubaunoreka LIOK

48 S—— https://m.edso0.ru/00

COoeIMHEHUMN ad9as0

O0600111EHNE U bubmaunoreka [IOK
49 CHCTEMATU3AIINS https://m.edso0.ru/00

3HAHHUH ad9ch?2

Kontponbhas pabora

Ne3 o Teme bubnuoreka I[JOK
50 "OCHOBHBIE KJIACCHI https://m.edso0.ru/00

HEOPraHMYECKUX ad9ela

coenrHeHn"

IIepBrie mONBITKN

KaccHpuiaim bub6mmoreka IJOK
51 XUMITICCINX https://m.edso0.ru/00

ayeMeHTOoB. [TonsaTue

ad9ffa

0 TPYIITIaxX CXOMTHBIX

3JIEMEHTOB

ITepuognueckuii

;?:;1:021/1%01@;1 bu6mmoreka LJOK
52 https://m.edso0.ru/00

CHCTEMa XMMHIECKHUX adas2c

anemenToB JI. M. -

MenpaeneeBa

Tlepuozmbt, Tpymms, bu6nmoreka IJOK
53 S — https://m.edso0.ru/00

ada52c

CtpoeHue aTOMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edso0.ru/00

sinep. M3oTormbl ada342

Crtpoenue

AIEKTPOHHBIX

000JI04EK aTOMOB bubmmoreka [IOK
55 3JIEMEHTOB https://m.eds00.ru/00

IMepromuueckoit ada6bc

cuctemsl . W.

MeHnneneeBa
56 XapakTepucTHKa bubmmoreka LJOK
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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XHMHYECKOTO
3JIEMEHTAa T10 €ro
MOJ0KEHHIO B
[Tepuonuueckoit
cucreme Jl. U.
MenpeneeBa

https://m.edso0.ru/00
ada824

3HaueHue
ITepuopuyeckoro
3aKOHa IS Pa3BUTHUSA

bubaunoreka LIOK

57 HAYKH U TIPaKTHUKH. https://m.edso0.ru/00
. N. MenneneeB — ada96e
Y4€HBIH, IIefaror u
TpaXJ1aHUH
DIEKTPOOTPHUIIATEND BuGmiorexa LIOK
58 HOCTD aTOMOB https://m.edso0.ru/00
XUMHNYCCKUX
adaab8
3JIEMEHTOB
HMonnast xumudeckast Brbmmorexa LIOK
59 - https://m.edso0.ru/00
adac34
KoBanentnas bubmoreka [IOK
60 MOJISIpHAs https://m.edso0.ru/00
XMUMHYECKas CBI3b adaab8
KoBanenTHast bu6mmoreka IJOK
61 HETIOIAPHAS https://m.edso0.ru/00
XMUMHYECKas CBI3b adaabh9
bu6mmoreka IJOK
62 Crenens OKUCIEHHS https://m.edso0.ru/00
adae28
OKHUCIUTENBHO- bu6mmoreka LJOK
63 BOCCTaHOBHTEJIBHEIE https://m.edso0.ru/00
peakuuu adb076
P Bbubnuoreka IJOK
64 BOCCTAHOBITIIL https://m.edso0.ru/00
adb076
KonTponsnas pabora
Ned 110 Tene bubmmoreka LIOK
65 «Crpoetue atova. https://m.edso0.ru/00
adb486
XuMHIecKas CBSI3b)»
};eg(fgz{eizeyﬁ%. bubnuorexa [IOK
66 https://m.eds00.ru/00
CI/ICTeMVaTI/IBaLII/IH adb33c
3HaHUH -
67 Pe3epBHBIi ypoK. bubmmoreka LJOK

OO0o0111eHHE U

https://m.edso0.ru/00
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cucTeMaTH3aus
3HAHUNI

addch2

PesepBHBIi ypOK.
O600mmenne n
CHUCTEMaTHU3aLIM

68

3HAHUU

bubaunoreka [IOK
https://m.edsoo.ru/ff0
d61c6

OBLIEE KOJIMYECTBO
YACOBIIO
[NPOI'PAMME

68



https://m.edsoo.ru/00ad9cb2
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9 KJIACC

N KosnnyecTBo yacos DJIeKTPOHHBbIE
H;" Tema ypoka Koutpo | Tpaktn | /Jara uudpossie
- Bcero JbHBIE yecKHue H3Y4YCHUSA oﬁpasonaTeanme
padoThI padoThbI pecypcebl
ITepuognueckuii
3aKOH.
[Mepuonuueckas bubnuoreka IJOK
1 cucTemMa 1 0 0 https://m.edsoo.ru/
XHMHYECKUX 00adb59e
anemenToB /. W
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHHH CBOHCTB bubaunoreka [IOK
2 XUMHUYECKUX 1 0 0 https://m.edsoo.ru/
3JIEMEHTOB ITEPBBHIX 00adb6b6
TPEX NEPUOOB
Knacenuicais i bubmoreka [IOK
3 z:reHmaTypa 1 0 0 https://m.edsoo.ru/
PraHuYCCKUX 00adb7e2
BEIIECTB -
Bunpl xumudeckoit BuGmorexa LIOK
4 Iif;ii;ﬂzzzzlcmx 1 0 0 https://m.edsoo.ru/
. 00adbac6
permérok
KonTponbsHas
pabota Nel mo Teme
5 «IToBTOpEHME U ) 1 1 0
yrayOneHne 3HaHU
OCHOBHBIX pa3JIeiioB
Kypca 8 Kiacca»
Knaccudukarms
XHMHYECKUX Bbubnuoreka IJOK
6 PpeaKIHii 1o 1 0 0 https://m.edsoo.ru/
pa3IUYHBIM 00adbch0
MpU3HAKaM
ITonsiTue o ckopoctu
NHMITCCIOH bubmmoreka [IOK
7 Ir)zf{ﬁ::;{gil;ﬂm © 1 0 0 https://m.edsoo.ru/
00adbe9a
TeTepPOreHHBIX
peaxImsx
[Tonsitue o
XAMHUYECKOM bubmnoreka [IOK
8 paBHOBECHUU. 1 0 0 https://m.edsoo.ru/
dakTopsl, 00adc28c
BIIMSFOIIME Ha
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CKOPOCTh

XHMUYECKOMH

PEaKINu U

MTOJIOXKCHHE

XUMHUYECKOTO

paBHOBECHS

OKHUCIHUTENBHO- bubnuoreka IJOK
9 BOCCTaHOBHUTEILHBIE https.//m.edsoo.ru/

peaxiuu 0OO0adcade

Teopus

SJIEKTPOTUTHIECKON bubnuoreka IJOK
10 JICCOITHAITHH. https://m.edsoo.ru/

CuibHbIE U c1a0bIe 00adcd68

3JICKTPOJTUTHI

HNonneie ypaBHEeHUS bubamorexa LIOK
11 peakuuii https://m.edsoo.ru/

00add448

XuMu4aeckue

CBOICTBA IfI/ICHOT u BuGmorexa [JOK
12 OCHOBATHH B Cfere https://m.edsoo.ru/

MPEACTaBIICHU I 06v 00add5ds

AJIEKTPOTUTHICCKON -

JIACCOIAIIIT

XuMHYIECKHE

CBOICTBa CoOJIek B BuGmiorexa LIOK
13 cpete . https://m.edsoo.ru/

MPEACTaBIICHU I 06v 00add8h?

AJIEKTPOTUTHICCKOU -

JIACCOIAAITUN

Homsmiic o bu6mmoreka IJOK
14 . https://m.edsoo.ru/

THUAPOJIU3E CONICH 00add9da

O06o01IeHNE U Bbubnuoreka IJOK
15 CHCTeMaTH3aIHs https://m.edsoo.ru/

3HAHHUH 00adddi12

IIpakrTuueckas

pabora Ne 1. bubmmoreka [JOK
16 «Pemenne https://m.edsoo.ru/

IKCIIEPUMEHTATBHBIX 00addbfa

3a1a9»

Koutponrsnas

pabota Ne2 o Teme

«QNEKTpONUTHYECKA bubmmorexa LJOK
17 s1 IUCCOLMALS. https://m.edsoo.ru/

XuUMHUYECKHE 00addec0O

peaxuu B

pacTBopax»
18 OO01mas butmoreka IIOK



https://m.edsoo.ru/00adcade
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XapaKTepUCTUKa
raJIoreHOB.
XUMUYECKHE
CBOMCTBA Ha
puMepe xXJaopa

https://m.edsoo.ru/
00addfe2

XJ10pOBOJIOPO/I.
ConsiHast KHCIIOTa, Butmmorexa LOK
19 ’C‘:(lg:zzme https://m.edsoo.ru/
’ 00adel04
MOJTy4YCHHE,
MIPUMCHCHUEC
IIpaxTuueckas
PaSora o2 o e Busmorera LIOK
20 OO KHCTOTEL https://m.edsoo.ru/
) ’ 00ade348
u3ydeHue eé
CBOMCTBY
Brrancnenns mo
YPaBHCHIIIM bubmmoreka LIOK
21 XHMquf X https://m.edsoo.ru/
peaKIuii, eciiv OJIuH 00ade488
W3 PEareHToB JaH B
H30BITKE
Obmias bu6mmoreka IJOK
22 XApaKTEpHETHXA https://m.edsoo.ru/
snemeHnToB VIA- 00ade64a
TPYIITIBI -
AJToTpOITHEBIE
MOIU(UKAIINH CEPHI.
Haxoxmenue cepsl u bubmoreka [IOK
23 €€ COoeMHEHMI B https://m.edsoo.ru/
IIPHUPOJIE. 00adeb4a
XUMHYIECKHE
CBOIICTBA cepbl
CepoBomopon,
CTpOEHUE, bubmmoreka [JOK
24 busryecKe u https://m.edsoo.ru/
XUMHYECKHE 00ade802
CBOMCTBa
OKcHBI CEpHI.
Cepuas kncnota, bubmorexa LIOK
25 f;;i‘;e:;iee 1 https://m.edsoo.ru/
. 00adea28
CBOIICTBA, -
MIPUMEHEHHE
XuMHUYecKue butmoreka IIOK
26 peaxuu, JIeKaIye B https://m.edsoo.ru/
OCHOBE 00adec8a
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MIPOMBIIIUIEHHOTO
croco0a NmoTydeHHs
CEpHOM KHUCIIOTHI.
XUMHUYECKOE
3arps;3HEHHE
OKpY’Karolen cpeabl
COCIMHECHUSMU CEPBI

BI)IqHCH?HHe bubaunoreka LIOK
27 MaccoBOH A0 https://m.edsoo.ru/
BbIXOJa IPOAYKTa 00adec8a
peaxiuu -
Oomas
XapaKTepPUCTHKA
anemeHToB VA-
rpynmsl. A3oT, bubmorexa [JOK
28 pacripocTpaHeHue B https://m.edsoo.ru/
MIPHUPOIE, 00adeeab
¢duznveckue u
XUMHNYCCKUEC
CBOMCTBa
AmMmMHuak, ero
usmicciue bu6mmoreka IJOK
29 z:zggﬁzfﬂe https://m.edsoo.ru/
’ 00adf004
TIOJIYICHUE U
TIpUMEHEHHNE
IIpakTuueckas
pabora Ne 3 1o Teme bubmoreka [IOK
30 «[Tonyuenune https://m.edsoo.ru/
aMMHaKa, U3y4eHue 00adf180
€ro CBOMCTB»
A3O0THas KUCIo0Ta, eé Butmorexa LOK
31 flf;zzccgee " https://m.edsoo.ru/
N 00adf306
CBOICTBA
Hcnonb3oBaHue
HUTPATOB U COJIEU
aMMOHUS B Ka4eCTBE
y;:gﬁjgs;gflx bubmmoreka [IOK
32 X meckoe https://m.edsoo.ru/
00adf518
3arps3HeHue
OKpY’KaromIei cpeibl
COCTUHCHUSMH
azora
®docdop. Oxcun bubmuoreka I[JOK
33 ¢docdopa (V) u https://m.edsoo.ru/

thochopnas kucrnora,

00adf68a
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¢duznveckue u

XUMHYCCKUE

CBOIICTBa,

TOJTy4eHH e

Hcnonp3oBanue

docdaror B

ranectie bubmuoreka IJOK
34 MHHepaHL?HX https://m.edsoo.ru/

yAOOpeHHi. 00adfc20

3arpsi3HeHHe

HPUPOJHON CpeNbl

dhocharamu

Yraepon,

pacnpocTpaHeHue B BuGmorexa [{OK
35 “PUpOIS; https://m.edsoo.ru/

(uznueckue u 00adfdoc

XUMHNYCCKUEC

CBOMCTBa

Oxkcupl yriiepona,

nX (pU3NIECKUE U

XUMHNYCCKUEC

CBOICTBA. bu6mmoreka IJOK
36 DKOJIOrH4ecKre https://m.edsoo.ru/

MPOOIIEMBI, 0Oadfebe

CBSI3aHHBIE C

OKCHJIOM yTJIepo/ia

(Iv)

YronpHas KUCIOTA U Bubmorexa LIOK
37 ot com https://m.edsoo.ru/

00ae006¢

IIpakTrueckas

pabora Ne 4 1o Teme

"ITomyuenue bubmmoreka LIOK
38 YIJIEKHCIIOTO rasa. https://m.edsoo.ru/

KadectBennas 00ae027e

peaxius Ha

KapOoHaT-HOH"

IIepBonauanbHbIe

HOHATHS 00 bubmmoreka [IOK
39 OprasHecki https://m.edsoo.ru/

BEIIeCTBax KakK O 00ae0546

COCIIMHEHUSX -

yriepona

Kpenmii 1 ero bubmmoreka [IOK
40 https://m.edsoo.ru/

COCJIMHEHUS 002080a
41 [IpakTnyeckas Bubmmoreka LIOK

pabota Ne 5.

https://m.edsoo.ru/
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https://m.edsoo.ru/00ae0bf2

Pemenune

SKCIIEPUM EHTATBHBIX
3aj71a4 1o TeMe
«Baxxuerimue
HEMETaJIJIB ¥ BX

00ae0bf2

COEIUHEHUSD»
KonTponpnas
pabota Ne3 o Teme bubmuoreka IJOK
42 «Baxwueiime https://m.edsoo.ru/
HEMETAIUIBI U UX 00ae0el8
COEIMHEHUSD»
O6mmas
XapaKTepPUCTHKA
XUMHYECKUX
3JIEMEHTOB —
nfgno:;ecxaﬂ Bbubmmoreka ITOK
43 CBASE 1L https://m.edsoo.ru/
00ael03e
MeTaJInYecKast
KpUCTaJIHUecKas
peuérka.
duzndeckre
CBOMCTBa METAJIJIOB
XuMHYIeCKHe
CBOICTBa METaJIJIOB. bu6mmoreka IJOK
44 DIEeKTPOXUMUIECKH https://m.edsoo.ru/
W psii HaPsKCHUH 00ael156
METAIIJIOB
Oo6mue crrocoOb!
TTOITyYeHHS
MeTaiioB. CIuiaBbL
Brerancnenus mo bu6mmoreka IJOK
45 YpaBHEHHSM https://m.edsoo.ru/
XUMHYECKUX 00ael156
peakLuii, eClIi OAUH
13 pPEareHToB
COJIEPXKUT MPUMECH
omsTie o Bbubnuoreka IJOK
46 KOpPO3HHH METAIIOB https://m.edsoo.ru/
00ael278
bubmmoreka [IOK
47 [IenounbIe METAIILI https://m.edsoo.ru/
00ael4b2
Oxcupasl 1 Bubnuoreka LJOK
48 TUAPOKCUIBI HATPUS https://m.edsoo.ru/
1 Kalins 00ael4b2
49 Ilenouno3zeMenbHbIE bubnmnoreka [IOK

METaJJIbI — KaJ'IBL[I/Iﬁ

https://m.edsoo.ru/



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
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

M MarHuii 00ael5e8
Baxwuetimmue bubmnoreka [IOK
50 COEIVHEHUS https://m.edsoo.ru/
KaJIbIHA 00ael5e8
O060011eHNE U
51 cHCTEMAaTH3aIH
3HaHUH
JKEcTKOCTh BOJBI M bubaunoreka LIOK
52 CIIOCOOBI €& https://m.edsoo.ru/
yCTpaHEeHUs 00ae1886
IIpaxTuueckas
pabota Ne 6 1o Teme bubnuoreka IJOK
53 "YKécTKOoCTh BOABI U https://m.edsoo.ru/
METOBI e€ 00aelae8
ycTpaHeHus"
bub6mmoreka IJOK
54 AOMUAHIH https://m.edsoo.ru/
00aelc64
AmdorepHbIe bu6mmoreka LIOK
55 CBOMCTBa OKCH/A U https://m.edsoo.ru/
THAPOKCHIA 00aelcb4
bub6mmoreka IJOK
56 Keneszo https://m.edsoo.ru/
00ae1d86
Oxcnpeer, bubmorexa [JOK
57 :;ii:gi?ﬁb;izza https://m.edsoo.ru/
00ae35e6
(nn
O06o001eHNEe U
58 CHUCTEMATU3ALIH
3HAaHUU
IIpakTrueckas
pabota Ne 7.
Peurerne Bbubnuoreka IJOK
59 EZEZSPEOM::;:HLHHX https://m.edsoo.ru/
N 00ae3de8
«Baxxuenmme
METAIIIbI U UX
COCAVHEHUS
Beruuncnenuns 1o
YpaBHEHUSIM
XUMHYECKUX
peakUuii, eclii OAUH Bubnuoreka LJOK
60 W3 pPEareHTOB JIaH B https://m.edsoo.ru/
HU30BITKE UIH 00ael750

COJIEP>KUT MPUMECH.
Brraucnenus
MacCOBOH JOJIH



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

BBIXOJ1a MTPOAYKTA
peaxIuu
O060011IcHHE U
61 CHCTEMAaTH3aIH 1
3HaHUH
KonTponpnas
pabota Ne4 o Teme
62 «Baxxueimue 1
MCTaJIJIbl U UX
COEIMHEHUS»
Bemectsa 1 bubaunoreka [IOK
63 MATCPHAIH B . 1 https://m.edsoo.ru/
[TOBCEAHEBHOM 0026350
JKU3HH YeIoBeKa
XuMuaeckoe bubaunoreka [IOK
64 3arpsi3HEHHE 1 https://m.edsoo.ru/
OKPYIKaIOIIEH cpebl 00ae4270
Portb xtmii B bubauoreka [IOK
65 S zgjglrizecmx 1 https://m.edsoo.ru/
00ae4270
podiiemMm
g?jgz:{lzeyg(m bubmorexa [JOK
66 CHCTeMATHIAIS 1 https://m.edsoo.ru/
. 00ae0d0a
3HAHHUI
g?jg;iizeyﬁm(' bubmorexa [JOK
67 CHCTeMATHIAIS 1 https://m.edsoo.ru/
. 00adb33c
3HAHUI -
g?jg;iﬂieyﬁm(' bubmorexa [JOK
68 CHCTeMATHIAIS 1 https://m.edsoo.ru/
. 00ad9ch?2
3HAHUI
OBIIEE KOJIMYECTBO
YACOB I1O 68

[MTPOI'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 knace/ ['abpuensa O.C., Ocrpoymos WU.I'., Ciiagkos C.A., AKIinoHepHOE 00IIECTBO
«M3narensctBO «IIpocBemenne
» Xumusi, 9 xinace/ ['abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., AKInoHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemienne
[lepuonnyeckas cucreMa XxuMudeckux 3emMeHToB [[.J. MeneneeBa, Tabnuiia paCTBOPUMOCTH,

BHGKTpOXI/IMI/I‘IeCKI/Iﬁ pAA HANPSOPKCHUSA METAJIJIOB

METOAUYECKUE MATEPUAJIBI JJ51 YUUTEJISL
Meroaunueckoe mocobue k yueoHuky O. C. ['aObpuensna «Xumus». 8 kinace / O. C. 'abpuensa. — M.:
Hpoda, 2021. — 109.

Meroaunueckoe nocobue k yueouuky O. C. 'adpuensna «Xumusny. 9 knace / O. C. 'abpuensa. — M.:
Hpoda, 2021. — 108.

KouTposnbsHbie 1 poBepounbie padoThl K yueoHuKy O. C. 'abpuensaa «Xumus». 8 kiaace / O. C.
Taopuensn, I1. H. Bepeskun, A. A. Ymakopa u ap. — M.: lIpoda, 2022. — 224,

KonTpomnbsHbie u poBepounbie padoThl K yueoHuKy O. C. 'abpuensna «Xumus». 9 kimace / O. C.

Iaopuensn, I1. H. Bepeskun, A. A. Ymakosa u ap. — M.: lIpoda, 2022. — 240.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka ITOK https://lesson.edu.ru/search
VYuu.py https://uchi.ru

PEII https://resh.edu.ru

Sxmacc https://www.yaklass.ru



