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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHUMHUHM Ha YPOBHE OCHOBHOTO 00mero o0pa3oBaHusA
COCTaBlicHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0O0LIET0 00pa30oBaHMsl, PEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (QefiepanbHoi padouel IporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHLENIMU TpernojaBaHus ydyeOHOro mnpeameTa «XUMUS» B
oOpasoBartenbHbIX opranu3aiusax Poccuiickoit deneparun.

[Iporpamma 1Mo XuMUM Ja€T NPEACTaBICHUE O LEJsIX, OOIIEeH CTpaTeruu
oOydeHHusi, BOCIHMTAHUS U Pa3BUTHA OO0YyYalOUIMXCS CPEACTBAMHU Y4eOHOTO
npeaMeTa,  yCTaHaBIMBAaeT — 00s3aTENbHOE  NPEAMETHOE  COJEp)KaHHE,
[peyCMaTPUBACT pPaCIpECIICHUE €ro I0 KjaccaM U CTPYKTYPHUPOBAHHUE 110
pa3zesnaM M TeMaM IPOrpaMMbl IO XHMHH, OIPECISIET KOJIWYECTBEHHbIE W
KauECTBEHHBIE XapaKTEPUCTUKHN coJiepKaHus, PEKOMEHIYEMYIO
NOCIIEIOBATEIbHOCTh ~ M3Y4YEHUSI XUMHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBf3€H, JIOTMKM Yy4yeOHOro Impouecca, BO3PaCTHBIX
0COOEHHOCTEH  00y4alolMXCs, OINpeAeNseT BO3MOXKHOCTH IpeaMmeTra s
peanu3anuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM
IPOrpaMMbl Ha YPOBHE OCHOBHOI'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3ysbraram 0Oy4eHHsI XMMUU Ha YPOBHE LEJICH U3YUYCHUS MPEAMETa U OCHOBHBIX
BUJOB Y4YCOHO-IIO3HABATEIBLHOW JICATEIBHOCTH OOY4YaoIIerocs IO OCBOCHMIO
y4eOHOr0 CoIepIKaHU.

3HaHWE XUMHH CIY’)KUT OCHOBOW JUIsi (POPMUPOBAHUST MUPOBO33PEHUS
o0y4aromerocs, ero NpeACTaBICHUH O MaTepUAJIbHOM E€IUHCTBE MHpa, BaXHYIO
poiib UrparoT (GopMHUpyEMble XUMHUEHW NPEICTaBICHUS O B3aUMOIIPEBPAIICHMSIX
JHEPruyd U 00 HBOJIIOIUM BEIIECTB B IPUPOAE, O IYTIX PELICHUS INI00aIbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTUS YEJIOBEYECTBA — ChIPLEBOM, HYHEPIreTUYECKOU,
IUIIEBOM U IKOJOTUYECKON Oe301acHOCTH, IPoOIIeM 3paBOOXPAHCHHUSI.

W3ydyeHune Xxummu:

CIOCOOCTBYET — pealiM3allid  BO3MOXHOCTEH Ui CaMOpa3BUTHS U
dbopMupOBaHUs KyJIbTYPbI JIMYHOCTH, €€ 0011IeH U PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBILUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0y4armuxcs, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4eOHOH  JESATEbHOCTH,
IKCIIEPUMEHTAJIBHBIX M MCCIENOBATEIbCKUX YMEHHN, HEOOXOJMMBIX Kak B
TIOBCE/IHEBHOM JKU3HU, TaK U B MPO(HECCHOHATEHON AESITENIEHOCTH;

3HAKOMHUT €O crenupuKod HAyYHOTO MBINUIECHUS, 3aKJIAJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €MHCTBO MPUPO/IbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON TPaMOTHOCTU 00YyYarOTUXCH;

crocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-
-HaY4YHBIM 3HAaHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOIIUXCS.



Jlannble HampaBieHUss B OOy4YeHUHM XMMHUM O0ECIEYMBAIOTCS CHEIMPHUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SBISIETCS  NEJaroru4yecku
aJlalITUPOBAHHBIM OTpaKeHHeM 0a30BOM HAYKH XMMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsl OPUCHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBI TEPBOHAYAIbHBIX MOHATUH XUMHH, OCHOB
HEOPraHWYECKOM XMMHUM W HEKOTOPBIX OTJAEIBHBIX 3HAYMMBIX ITOHATHUH
OpraHu4eCcKON XUMHH.

CrpykTypa coiepsKaHus MPOTpaMMbI IO XUMHUU CPOpMHUpOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxoaa k e€ uszydenuto. Coaep:kaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI NOHATUN O XUMUYECKOU
peakuuu. OO0e 5TU CUCTEMBbl CTPYKTYPHO OPraHM30BaHbl 110 MPHHLIMILY
II0CJICIOBATEIIBHOIO Pa3BUTHSl 3HAHUI HAa OCHOBE TEOPETHUUYECKHUX IPEIACTABICHUN
Pa3HOI0 YPOBHSL:

— aTOMHO--MOJICKYJISIPHOIO YYCHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepuoaunyeckoro 3akona J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— YUYEHHUs O CTPOCHUH aTOMA U XUMUYECKOH CBA3H;

— TMPEACTaBIeHUN OO0 2IEKTPOIUTHYECKOM JUCCOLMALMU BELIECTB B
pacTBopax.

Teopernueckue 3HAHMS PacCMATPUBAIOTCS HA OCHOBE HMIIMPUUECKH
IIOJIYYEHHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATEIILHO OT OAHOIO
YPOBHSI K IpYrOMY, BBINOJIHSS QYHKIIMHU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUSI K BO3MOKHOCTEH IMPAKTHYECKOTO IPUMEHEHUS U MOJIYYCHUS U3Y4aeMbIX
BCLLECTB.

OcBoeHME MporpaMMbl 110  XMMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IPEJICTaBJIEHUs O XMMHUYECKOW COCTAaBIISIOLIEH HAyYHON KapTUHBI MHpaA B JIOTHKE
€€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOT'O OTHOILLIEHUS K HAyYHOMY 3HAHHUIO M METOZaM
NO3HAaHUS B Hayke. V3yueHue XuUMHU NPOUCXOAUT C NPUBJICUCHHUEM 3HAHUN U3
paHee U3yueHHBbIX y4eOHbIX npeameToB: «Okpyxaroumii mup», «buonorus. 5-7
Kjaceb» U «Dusuka. 7 Kimacey.

[Ipy u3yyeHUHM XUMHUM TPOUCXOAUT (OPMHUPOBAHUE 3HAHUKM OCHOB
XUMUYECKON HAayKH Kak 00JAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
NeATETbHOCTH YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a/1aua
y4eOHOro npejiMera COCTOUT B (hOPMHUPOBAHUHM CUCTEMbl XMMHUYECKUX 3HAHUNH —
BaXHEHIINX (PAKTOB, MOHIATHUH, 3aKOHOB M TEOPETUYECKHUX MOJIOKEHUH, IOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOT0 XapakTepa, A3blka HayKH, B NPUOOIICHUH K
Hay4YHBIM METO/IaM TO3HAHUS MPH M3YYEHHM BEUIECTB M XMMHUECKUX pEeaKiivil, B
(GbopMUPOBAHNHU ¥ Pa3BUTUU MTO3HABATEIBHBIX YMEHHH U UX TPUMEHEHUH B Y4EOHO-
MO3HABATENIBLHON U y4eOHO-UCCIIeI0BATENbCKON NEATEIbHOCTH, OCBOCHUU TPABHII
0e30macHOro 00palleHus ¢ BEIECTBAMH B MTOBCEIHEBHOM KU3HHU.



[Tpn m3ydeHun XMMUHU Ha YPOBHE OCHOBHOIO 00NIEro 0Opa3oBaHUsS BaKHOE
3HaYeHHE NMPUOOPEIIU TaKue 1, KaK:

— (GdopMHpOBaHME MHTEIUICKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOW K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PEIICHUMN,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTb OOyYeHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHHe
o0yyJarommxcsi K CaMOCTOATENIbHON I103HABATEIILHONW JIEATEIbHOCTH, HAay4HBIM
METOJIaM TO3HaHUs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— ofecrieyeHre yCaoBHM, ClIOCOOCTBYIONIMX MPUOOPETECHUIO 00YYarOIIUMHUCS
OnbITa pPa3HOOOPa3HOW MACATEIBHOCTH, MO3HAHUA M CaMONO3HAHMS, KIIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMI), UMECIOUIMX YHHMBEPCAJIbHOE 3HAYCHHUE JUIS
pa3IMYHbIX BUJOB JACATCIIBHOCTHU;

— (¢opMmupoBaHue o0OwmEeH (YHKUMOHAIBHOM M  €CTECTBEHHO-HAy4HOMH
PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATH M OLICHUBATH SBJICHUS
OKpY’Karolllero Mupa, MCIOJIb3ysl 3HAHUS WU OIBIT, NOJIYYEHHBIC NPU HU3YYCHUU
XUMUH, IPUMEHATh UX [PU PEILICHUN TIPOOJIEM B MOBCEIHEBHOM KU3HU U TPYAOBOU
NEATEIIbHOCTH;

— (QopmupoBanne y o0OyyaromMxcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHUMaHUSl LEHHOCTH XMMHYECKUX 3HAHUWU JUI BBIPAOOTKH SKOJIOTMYECKH
1eJ1ecCO00pa3sHOro MOBEACHUsT B ObITY U TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHMs CBOETO 30POBbs U OKPYKAIOIIEH IIPUPOIHOU CPEJIbL;

— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOCHHSI OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo(uisi U HANpPaBIECHHOCTH JaIbHEHIIETO
00yUYeHHUS.

OO11ee 4MuCII0 YacoB, OTBEIEHHBIX U1 H3YYCHHSI XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi, coctanisieT 136 vacos: B 8 kiacce — 68 yacoB (2 yaca B
Heenmo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYYEHUS

8 KJIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Tpeagmer xumun. Pons XuMuUM B JKM3HU 4YellOBEKa. XMMUS B CHCTEME Hayk.
Tena u BemiectBa. Dusuueckue CBOMCTBA BEHIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [lonsitue o Meromax mo3HaHusi B XUMUU. UHCTBIE BEHIECTBA U CMECH.
CniocoOblI pa3aeneHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKUE OJIEeMEHTHl. CHMBOJIBI XUMHYECKHUX
anemMeHToB. [IpocTeie U ciioxkHbBIE BellecTBAa. ATOMHO-MOJICKYJISIPHOE YUYCHHUE.

Xumndeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCHUTEIbHAsE aTOMHass macca. OTHOCUTEIIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonunuectBo BemecTBa. Monbs. MonsipHas macca. BzaumocBsi3e KoinuecTsa,
Macchl W YHCIAa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€rel mo dopmyiam
XUMUYECKUX COCIMHEHUM.

dusnyeckue U XMMUUYECKUE ABJICHUS. XUMHUUECKas peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHWsi MacChl BeUIECTB. XHUMH4YecKue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX PEAKIMM (COCAMHEHUS, Pa3JIOKEHUS, 3aMeILECHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOHN IOCYIOMH, NpaBwiiaMu paboThl B j1abopaTopuu U
npuémMamu oOpauieHusl ¢ 1adopaTOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OIMCAHUE
(¢u3MUecCKuX CBOMCTB 00pa3loOB HEOPraHMYECKHX BEIIECTB, HaOIIOACHHE
¢usnueckux (MJIaBJIeHUE BOCKa, TasHUE JIbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHAEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEIHOM MPOBOJIOKU, B3aUMOJICHCTBUE Mela ¢ KUCIIOTOMN) SIBJICHUN, HAOII0OeHEe U
OIIMCAaHHUE NPU3HAKOB IPOTEKAHUS XUMHUYECKUX peakuuil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus, pas3ioKeHUe T'MIPOKCUIa
meau (I1) mpu HarpeBaHuM, B3auMoAEHCTBHE XKele3a ¢ pacTBopoM cost meau (II),
U3YyYCHUE CIOCOOOB pa3JelICcHUs CMECEH: C MOMOIIBI0 MarHuTa, (puiIbTpOBaHUE,
BBIIIAPUBAHUE, JAUCTUILISLMUS, XpoMarorpadusi, MPOBEACHUE OYUCTKH IMOBAPECHHOM
COJIM, HaONIOAEHWE W  ONHMCAaHHUE  PEe3yJbTaTOB  IPOBEACHMSI  OIIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHWSI MAacChl, CO3JaHUE MOJIEJIEd MOJIEKYJI
(IapoCTepIKHEBBIX ).

Basknelume npeacTaBuTe/ M HEOPraHMYeCKHUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopoa — anemMeHT u npoctoe
BenlecTBO. Haxoknenue kucinopona B mpupone, (Gu3MUecKHe U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxkcupasl. Ilpumenenue xucnopoga. CrnocoOsl
MOJyYEHUs] KHUCJIOpoJa B JIAOOpaTOpUM M NPOMBINIIEHHOCTH. Kpyrosopot
Kucioposaa B nmpupojie. O30H — ayioTponHas MOJAU(PUKALIMS KUCIOPO/Ia.



TennoBoit »pdekT XUMUYECKON peakluu, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M HHAOTCPMUUYECKUE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHHUe
BO3/lyXa, YCHJICHUE MApHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIOsL.

Boiopo1 — 31eMeHT U nmpocToe BelecTBo. Haxoxienue Boiopoia B Ipupoie,
du3nYecKre U XMMHUYECKHUE CBONCTBA, IPUMEHEHHUE, CIIOCOOBI oiTyueHus. KucaoTsl
U COJIH.

Monspublit 00bEM ra3oB. PacuéTel 1o XUMUYECKUM YpaBHEHHSIM.

®duznueckne cBoWcTBa BoAbl. Boxa kak pactBoputens. PacTBopbl.
Hacellennble ¥ HEHACBIILIEHHbIE PAacTBOPBL. PacTBOpHUMOCTH BEILIECTB B BOJIE.
MaccoBas 1071 BellecTBa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOABL. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojiec ¥ B KU3HU 4YeloBeka. KpyroBopor BoJblI B IIPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOAHBIX BO/L.

Knaccudukauus Heopranudeckux coeauHeHuit. Oxcuabl. Kiaccudukauus
OKCHJIOB:  cosieoOpasyrouie  (OCHOBHBIC,  KHUCIOTHbIC, aM{QoOTepHble) U
HecosieoOpasyromue. HomeHkiarypa okcuaoB. Pusnueckue M XMUMHYECKHE
cBoycTBa OKCH10B. [lomyueHne okcuIoB.

OcHoBanus. Kiaccudukauuss OCHOBaHMM: LIENOYHM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuii. Pu3nyeckne U XMUMUYECKHE CBOMCTBA
ocHoBanui. [lonyyeHne oCHOBaHUIA.

Kucnorsl. Knaccudukaiusa kucinor. Homenknatypa kucinor. Ousndyeckue u
XUMUYecKue cBoicTBa Kucior. Psg aktuBHoctn MeraiuioB H. H. bekerosa.
[TosyyeHnue Kucior.

Comu. HomeHnkiiatypa cosieil. @U3MYECKHE U XMMHYECKUE CBOMCTBA COJICH.
[TonydeHue colieii.

["'eHeTnyeckas CBSI3b MEXK/1y KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii yKcnepumenm:

KaueCTBEHHOE OMpeJIe/ICHUE COAep KaHusl KUCIOpOoa B BO3ayXe, MOIyUEHUE,
cobupaHue, paclio3HaBaHHE U U3YYEHUE CBOMCTB KUCIOPOJa, HaOIIOAEHUE
B3aUMOJCHCTBHUSL BCLIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBCHHS U
IIpeKpalieHusi ropeHus (mosxapa), 03HaKOMJICHUE ¢ 00pa3LiaMu OKCUIOB U OITUCAHUE
UX CBOMCTB, IIOJlyueHHE, COOMpaHHE, pacloO3HAaBaHHUE M M3YYCHUE CBOWCTB
BOJI0Opo/ia (ropeHue), B3auMoJIeicTBIE BOAOpoIa ¢ okcuioMm Meau (1) (Bo3mMokHO
MCTIOIb30BAaHUE BHJIEOMATEPUAIIOB), Ha0II0/IeHne 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, HCCleOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUs BEIIECTB C Pa3IUYHOM
pPacTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C OINpPEAEIEHHONW MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOJIbI C MeTa/llaMH (HATpUEM U
KaJlbllieM) (BO3MOXKHO UCIIOJB30BaHUE BUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpaCKu MHAUKATOPOB B pACTBOPAX KUCIIOT U LIET0YCH, U3yUeHHE B3aUMOICUCTBUSA
okcuga meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KUCIOT C METaJIaMH, PEAKIIUM
HEWTpanu3aliy, MOJy4YeHUE HEpPacCTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJIHOTO



MeTallla IpyruM U3 PacTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe
«Baxneime Ki1accbl HEOPraHUYECKUX COCIUHECHUI.

Ilepuoanuecknii 3axkoH u Ilepuogmyeckas cucreMa XUMHYECKHX
yiemenToB JI. U. MenpgeneeBa. CrpoeHue aTroMoB. XHMHYECKAsi CBS3b.
OKMCINTEILHO-BOCCTAHOBUTEILHbIE PeAKIHU

[lepBpie TOMBITKM KIacCU(UKAIMU XUMHUYECKUX dnemMeHToB. llonsatue o
Ipynnax CXOJHBIX 7JJIEMEHTOB (IIETIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIHI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE 00pa3yloT aM(oTepHbIe OKCUIBI
U TUAPOKCUBL.

[lepuoanueckuii 3akon. llepuoanueckas cucteMa XUMHUECKUX IEeMEHTOB /.
N. Menneneera. Kopotkonepuoanas u JimunHonepuoanas ¢popmel [lepuoauyeckoit
cucteMbl xumuueckux sneMmeHToB JI. M. MengeneeBa. Ilepuoasl v rpymisl.
DU3NYECKUI CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB 11€PU0/1a U I'PYIIIBI 3JICMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3oTomnbl. DiiekTpoHbl. CTpoeHHe
JJIEKTPOHHBIX  000J0YueK aroMOB mepBbIX 20 XMUMHUYECKHX  AJIEMEHTOB
[Tepnoanueckoii cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuoanueckoit cucreme /[. . Menueneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajilyca aTOMOB XUMUUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMUYECKUX CBOMCTB IO IPYINaM U Nepruoaam.

3unauenue [lepuonuyeckoro 3akona u [lepuoanyeckoi cuCTEMbl XMMUUYECKUX
AJIEMEHTOB Ui pa3BuTUs Hayku W npaktuku. [[. WM. MenneneeB — y4yéHbld H
rpaXKJ1aHuH.

Xumudeckast cBA3b. KoBajieHTHass (1OJIIpHAst M HENOJISIpHAs)  CBSA3b.
DNEKTPOOTPHULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBs3b.

Crenenp  okucieHus.  OKHMCIHUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKLHUU.
[Tporieccel OKucaeHus U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAaHOBUTEIH.

Xumuueckuit Ixcnepumenm:

U3y4eHUe 00pa3lioB BEHIECTB META/UIOB U HEMETAJUIOB, B3aMMOJICHCTBUE
I'MJIPOKCUJIa LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYCH, IPOBEICHUE OIIbITOB,
WUIIOCTPUPYIOUIUX  [PUMEPbl  OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHCHUS).

Mescnpeomemmnuie ceazu

Peanuzaumsi MeXNpeIMETHBIX CBSI3€M NpPH HM3yYEHUHM XMMHM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIO0Jb30BaHUE KakK OOIMX €eCTECTBEHHO--HayYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIOUIUXCS CUCTEMHBIMU ISl OT/ICJIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO01mue ecTecTBEHHO--HAYYHbIE TIOHATHS: HAyYHBIN (paKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalnu3, CHUHTe3, Kilaccuukanus, NEPUOJAUYHOCTb, HAOIIOAEHUE,
IKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBIICHUE.

®duzuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU/I, ©30TOIIbI,
paZlMOaKTUBHOCTb, MOJICKYJIa, JJIEKTPUUECKHUI 3apsijl, BEIIECTBO, TelO, O0BEM,



arperaTHoe COCTOSIHME BeIeCTBa, ra3, (U3MYEeCKHWe BEIMYMHBI, EJAMHMIIBI
U3MEpEeHHsl, KOCMOC, ITaHeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocuntes, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIC
UCKOIacMble, TOIUTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKuust

[lepnonnueckuii 3akon. [lepuoanueckast cuctemMa XMUMHYECKUX 2JIEMEHTOB /],
H. MengeneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHM CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBLIX TPEX NEPUOI0B, KaJIUsl, KaJbLUsi U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIO)KEHHUEM »dieMeHToB B [lepumoamdeckoil cucreme
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbI XUMUYECKOW CBA3H. THIIBI KPHUCTA/UNIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHUX BEILIECTB. XHMHUUYECKUE
CBOMCTBAa BEULIECTB, OTHOCSIIMXCA K pPa3iu4HbIM KjlaccaM HEOPraHUYECKHUX
COEIMHEHH, FTEeHETUYECKasl CBSI3b HEOPTaHUYECKUX BELECTB.

Knaccudukanus XUMHUUECKUX PEeaKIHU 110 pa3InyHbIM MPU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIUMX B pPEAKIHMH BEIIECTB, IO TeroBoMy 3ddexry, 1o
MU3MEHCHUIO CTEIICHEH OKMUCICHHMSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, 110
YUYaCTHIO KaTaju3aTopa). DK30- U SHIAOTEPMUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YPaBHEHHUS.

ITonsatue o ckopoctu xumuueckod peakuuu. ITonsarue 006 oOpaTUMBIX M
HEOOPATUMBIX XUMUYECKUX peakuusaxX. [IoHATHE O TOMOTEHHBIX M I'€TEPOreHHBIX
peakuusx. [Tonstue o karanuse. [lonsTue 0 XumMuyeckoM paBHoBecHU. DaKkTOpHI,
BIMSIOIIME HAa CKOPOCTb XHUMHUYECKOH pPEAKUUU U IOJIOKEHHE XUMHUYECKOTO

paBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIC — PEAKLMM,  DJIGKTPOHHBIM  OasnaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOM ~ peaKiuu. CocraBiieHue  ypaBHCHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKLMil €  UCIIOJIb30BAHUEM  METOJ1a
3JIEKTPOHHOTO OanaHca.

Teopust 21eKTPOIUTHYECKON AUCCOIMALIMH. DIIEKTPOIUTEI U HEDJIEKTPOJIUTHI.
KartnoHnsl, aHnoHbl. MeXaHU3M JHCCOLMALMU BEIIECTB C Pa3IUYHBIMH BHJAMH
XxuMHueckoi cBsi3u. Crenens aucconuannu. CuibHbIE U cl1abble 2JIEKTPOJIUTHI.

Peakiiuu HOHHOTO 0OMEHa. Y CIOBHS MPOTEKaHUs peakiii HOHHOTO 0OMeHa,
MOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHeHUs peakuuid. CBOHCTBa KHCIOT,
OCHOBaHMI U COJIEH B CBETE MPEICTABICHUM 00 DIEKTPOIUTUYECKOMN TUCCOLUALINN.
KauecTBeHHbIE peakuuu Ha MOHBI. [loHsITHE O rHApOIH3E COJEH.

Xumuueckuu Ikcnepumenm:



O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BCILIECTB — METAJUIOB U HeMeTalioB (rpadura M anmasa), CIOKHBIX BEILIECTB
(x;mopua HaTpusl ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PeakIiuu OT
BO3JCHCTBUS  pa3iM4YHBIX  (PAKTOPOB, MCCIEJOBAHUE BIICKTPOIMPOBOJIHOCTH
pPacTBOPOB BEILIECTB, MPOIECcca AUCCOIMALIMU KUCIIOT, IIeJI0Uei U coJIeH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEO MaTEPHAIOB), IMPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX
IPU3HAKM TIPOTEKAHMS peakiuii HOHHOro obOmeHa (oOpa3oBaHume oOcajka,
BbIJIENICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPHUMEPHI
OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakuui (TropeHue, peakiuu pa3iokKeHusd,
COCIMHEHMs), paclo3HaBaHUE  HEOPraHUYECKUX  BEIIeCTB C€  [OMOIIbIO
Ka4eCTBEHHBIX peakLUi Ha HOHBI, PEUICHUE YKCIIEPUMEHTAIbHbIX 3a/1ay.

HeMeTa/uibl ¥ MX COeIHHEHUSA

OOmass xapakTepucThka rajJoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeleHUu okuciieHus. CtpoeHue M (QU3MYECKHe CBOMCTBA IMPOCTHIX
BEIIECTB — FaJIONEHOB. XMMHUYECKUE CBOMCTBA HAa MPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTajlaMH, HeMmeTaulaMu, uienodamu). Xuoposopopon. CoisiHas KHCIIOTa,
XMMUYECKUE CBOMCTBa, IIOJy4YyeHHe, MNpuMeHeHue. [JleiictBue Xxijopa H
XJIOPOBOZOPOJA Ha OpraHu3M 4esloBeka. BaskHeline XJI0puibl 1 UX HaXO0XK/ECHUE B
IpUPOJIE.

OO6mas xapakrepuctuka 3eMeHToB VIA-rpymnmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue u (uU3MyecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJUIOTPOITHbIE MOJM(DUKALIMM KUCIOpOJa
M cepbl. XuMHYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpPOCHHE, PU3NYCCKUE U
XUMHUYecKkue cBorcTBa. OKCHUIBI Cepbl KaK INMPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, Gu3NUECKUE U XMMHUECKHUE CBOMCTBA (00IIME KaK IPECTaBUTEIIs
KJlacca KHUCIOT M crnenuduueckue). XUMUUECKHE PEaKLMH, JISXKAIUe B OCHOBE
IIPOMBILUIEHHOTO Croco0a IOIydeHusi CepHOM Kuciotel. [Ipumenenue cepHoi
KucaoTel. CONM CEepHOM KHCIIOTHI, KAa4eCTBEHHAs peakuus Ha Cyiab(aT-HOH.
Haxoxzaenue ceppl U €€ COCIAMHEHUM B Hpupone. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpellbl COCIAMHEHUSMHU cepbl (KUCIIOTHBIC MAOKIU, 3arpsA3HCHUC
BO3/yXa U BOLOEMOB), CIIOCOOBI €I0 MPEIOTBPAILICHHUS.

OOmiast xapakrepucTuka 371eMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTENEHHU OKHUCIICHUS. A30T, paCpOCTPAaHEHUE B IPUPOJIE,
¢u3nueckue n XuMuueckue cBoiicrea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
(¢u3nyecKne U XMMHYECKHE CBOMCTBA, NOJyuyeHue 1 npuMeHenue. Coimm aMMoHus,
ux (u3NUecKue U XUMUYECKHE CBOMCTBaA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCJIOTa, €€ TOJydeHHe, (PU3HUYECKHe U XUMHYECKUE
cBOMcTBA (00mIME KaKk MpEACTaBUTENs Kiacca KUCIOT U cruenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSA B KAYECTBE MUHEPATbHBIX YI00OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpe/ibl COCIMHEHUSIMU a30Ta (KUCIOTHbIE
N0, 3arpsi3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Docdop, amnoTponHbie



moaudpukarmu Gocdopa, usndeckne u xummuyeckue cpoiictra. Okeun docdopa
(V) u docdopnas kuciora, GU3MYECKUEC U XUMUYECKUE CBOMCTBA, MOJydYCHUE.
Hcnonb3oBanue ocharoB B KauecTBe MUHEPATIBHBIX YA00PEHUIA.

OOmiast xapakTepucTuka 31eMeHToB [VA-rpynmbsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTENICHN OKUCIICHUSA. YTIIEPO/, aJlFIOTPOITHBIC MOIU(DUKALINH,
pacnpocTpaHeHHe B Mpupoje, Gpusndeckue U XMMHYECKUE CBOMCTBA. AcopOrus.
Kpyrosopor yraepoma B mnpupone. Okcuabl yriaepona, UX (PU3HYECKHE H
XUMUYECKUE CBOWMCTBA, [EWCTBHE HAa JKUBbIE OPraHU3Mbl, IIOJy4YeHUE U
IIpUMEHeHue. DKOJIOru4YecKue npodsieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV),
rUroTe3a I100aJbHOrO IMOTEIUICHUS KJIUMara, MapHUKOBBIA 3ddext. YroapHas
KHCJIOTa U €€ COoNM, UX (Pu3nyeckue M XUMHUYECKHE CBOMCTBA, MOJYyYCHHUE H
npumeHenue. KauectBeHHass peakuusi Ha KapOoHar-uoHbl. Mcnosb3oBaHue
KapOOHATOB B OBITY, MEIMILIHE, IPOMBIILIJICHHOCTH M CEJILCKOM XO035HCTBE.

[TepBoHayasibHbIC TTOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIAMHEHHIX
yriaepoja (MeTaH, 3TaH, STUICH, alleTUJIEH, ITaHOJI, TJIMUEPHH, YKCYCHAsl KUCIIOTa).
[TpupoaHble MCTOYHMKU YIJIEBOAOPOAOB (yrojib, MNPUPOJAHBIA Tra3, HEPTH),
IPOAYKTEl UX mepepaboTku (O€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[Tonarue 0 OMONIOTrMYECKU BaXKHBIX BEILIECTBAX: KUpaX, O€IKax, yriieBojax — U ux
polii B KU3HM UelioBeKa. MarepuaabHOE€ E€OUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usMyeckue M XHUMHYECKUE CBOWCTBA, IIOJIy4YECHUE H
npumeHenue. CoelMHeHUsI KpeMHUs B ipupoze. O01ue npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucnore. CHIMKATBI, UX MCIIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BakHeilme cTpoUTebHbIC MaTepualbl: KepaMMKa, CTEKIIO,
HeMEeHT, OeToH, xene300eroH. [Ipobiembl  0€30MacCHOTO  MCMOIb30BAHMS
CTPOUTEJIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM JKU3HU.

Xumuueckuit Ixcnepumenm:

u3y4eHue o0pa3loB HEOPTaHUUECKUX BEHIECTB, CBOMCTB COJISTHON KUCIIOTHI,
IIPOBEJICHUE KAaUECTBEHHBIX PEAKIUMN Ha XJIOPUI-UOHBI U HAOJIIOJICHUE TIPU3HAKOB
UX TPOTEKAaHUs, ONBITHI, OTpa)kalolue (pU3MYEeCKUe U XHUMUYECKHE CBOWMCTBA
rajJJIorTeHOB M WX COCIMHEHUU (BO3MOYKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJI0pUI0B (raJloreHu10B), O3HaAKOMJIIEHHE ¢ 0Opa3laMu
ceppl M €€ COCIUMHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHNe Tpolecca 00yIIIMBaHMS caxapa MoJ 1eHCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOI KUCIJIOTHI, N3y4YE€HHE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IIPOBE/ICHNE KAaUECTBEHHON PEaKIuu Ha Cynb(aT-uOH U HaOII0IeHUE NTPU3HAaKa e
MPOTEKAHUS, O3HAKOMJIEHUE ¢ (U3MYECKUMHU CBOWCTBAMHU a30Ta, (ocdopa u ux
COEIMHEHMH (BO3MOKHO HCTIOIB30BAHUE BHIEOMATEPHANIOB), 0Opa3liaMy a30THBIX
1 GochopHbIX yA0OpeHu, noayueHue, coOupaHue, pacro3HaBaHUE U U3y4YEeHHE
CBOMCTB aMMHaKa, IMPOBEIAEHUE KAUYECTBEHHBIX pPEaKUWid Ha HOH aMMOHHS U
dochar-uoH W U3yuyeHHE TPU3HAKOB HUX TMPOTEKaHUs, B3aMMOJICHCTBHE



KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI € MBI (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HM3Y4YCHUE MOJEICH KPUCTAUIMYECKUX peIIETOK aimasa,
rpadura, Qymiepena, O3HaAKOMJICHHE C IPOLIECCOM aNCOPOIMU PaCTBOPEHHBIX
BCILICCTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTras3a, IIOJIyYCHHUE,
coOupaHHe, pacrio3HaBaHUE M M3YYCHHE CBOWCTB YIJICKHUCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MIPOTEKAHMS, O3HAKOMIJICHHE C TMPOAYKIHEH CHJIMKATHOW MPOMBILIJICHHOCTH,
pelieHrue SKCIEPUMEHTANIBHBIX 3a/au 1o TeMme «Baxueiline HEMETAUIBI U HX
COEUHEHHUSD.

MeTta/uibl 1 MX COeIMHEHUSA

OO0mast XxapakTepuCcTUKa XUMHUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nosioxkenuss B Ilepuommueckon cucreme xumuyeckux siemenros J[. HU.
MenpeneeBa u crtpoeHus atoMoB. CTpoeHue MetauioB. Merauimueckas CBsi3b U
METaJUIMYECKasi ~ KPUCTAUIMYECKass  pelETKa.  DJICKTPOXUMHUYECCKUUA  psif
HanpspKeHU MetaiioB. Dusnyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0mue
CIoCcOObI MOdMy4YeHus: MeTaioB. [loHsATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI MX OT Koppo3uu. Cruiassl (CTallb, Yyr'yH, JIOPATFOMUHHM, OpoH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

[I{enounsie MeTauibl: nosiokeHue B [lepuoanyueckoil cucTeMe XUMUYECKUX
anemeHnToB JI. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKICHUE B IIPUPOJIE.
®uU3MYECKUE U XUMUYECKUE CBOMCTBA (HA Mpumepe HaTpusa U Kanus). OKCuabl u
TMAPOKCHABI HaTtpuss W Kainus. [IpumeHeHue IIETOYHBIX METAIUIOB U HUX
COCUHEHHUM.

[I{esi0yHO3EMEIIbHBIE  METAJIbI  MAarHMi M KaJIbLUH: II0JIOKEHUE B
[Tepuoanueckoi cucreMe XuMuueckux 31ueMeHToB 1. . Menaeneesa, ctpoeHne ux
aTOMOB, HaXOXJEHUE B IIpupoJie. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MAarHUs U
Kaublusi. Baxkueiine coequHeHns Kanbius (OKCUI, TUAPOKCU/I, coiin). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHui: noJsioxkenue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. Y. MenpneneeBa, CTpOCHUE aToMma, HaXxOXIAeHHUE B Ipupone. Pusuyueckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQPOTEpHbIC CBOMCTBA OKCHAA U IMAPOKCHUIIA
AJFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 371eMeHTOB /1.
M. MeHnneneeBa, CTpOEHHE aTOMa, HaxoxXkJAeHUe B Tmpupojae. dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, rupokcu bl 1 conu xenesa (11) u xenesa
(IIT), nx coctaB, CBOIMCTBA U MOTYyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMM METaJJIOB U CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMM, HU3Y4YE€HHE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHUJIA
KaJbIIMsl W HATpus C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),



HCCIIEJIOBAHME CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUSI Keje3a B KUCIOPOo/ie
(BO3BMOKHO  KCHOJIB30BAaHME  BHJICOMATEPHUANIOB), TMPHU3HAKOB  IPOTEKAHUs
Ka4eCTBEHHBIX pEaKIMil HA MOHBI: MarHus, KaJIblLUs, aTFIOMUHUSA, ITIMHKA, kene3a (1I)
u xeneza (III), megu (II), HaOGmrogeHne W OmMMCcaHUE TPOLIECCOB OKpaIIMBaHHUS
IUJaMEHH HWOHAMU HATpHs, Kalusd U KaJdblUsd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCHIA aTTFOMUHHUS U
THIPOKCH/IA IIMHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3adad Mo Teme «Bakueimme
METaJUTbl U UX COCTMHEHUS».

XHMHS ¥ OKPY/KaoIas cpeaa

BemectBa u maTepuanbl B IOBCEJIHEBHOM >KM3HM 4enoBeka. besomachHoe
HCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoiub npu
XUMUYECKUX 0KOraxX U OTPaBJICHUSX.

XHUMHUYECKOE 3arpsA3HECHUE OKpY)Karouiel cpeabl (IpenesbHas J0IyCcCTUMast
KOHLICHTpauus Bewects, aainee — [TJIK). Poiab XuMuM B pelieHUH 3KOJIOTMYECKUX
npodeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepHaibl).

Meswcnpeomemmuule ceasu

Peanmuzanus MeXnpeaIMETHBIX CBS3€M MpPU M3YYCHUM XUMUM B 9 Kiacce
OCYILECTBJISICTCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHSATUM, SBJISIOIIMXCS CUCTEMHBIMH I OTHCIBHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOIO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIC TOHSTHS: Hay4dHbIH (DakT, rumnoresa, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kiaccupukauus, MEePUOJUYHOCTb, HAOJIOICHUE,
IKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHHUE, MOJCIb, SBJICHUE, ITapPHUKOBBIM
3 dexT, TeXHOIOT U, MaTepUAIbL.

du3uka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaMOaKTUBHOCTD, MOJIEKYJIa, IIEKTPUYECKUI 3apsij, IIPOBOIHUKH,
MOJIYIIPOBOJAHUKH,  HAUAJICKTPUKH, (DOTORIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOsSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CruiaBbl, GU3MYECKHE BEJIUYUHBI, €AUHHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢ortocunres, apixaHue, Ouochepa, sKocucTeMa, MHUHEpATbHBIE
yA00peHHs, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTIOPOIbI, TOJIE3HBIE
HCKOTAaeMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pPE3yNbTaThl OCBOEHHUS TMPOTPaMMBl  OCHOBHOTO OOHIETO
00pa3oBaHUsl JTOCTUTAIOTCS B XOJ€ OOydeHUss XUMHUM B €IUHCTBE y4eOHOU u
BOCIIUTATEIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMU M JAYXOBHO-HPABCTBEHHBIMH ILICHHOCTSMM, TPUHATHIMU B
oOlecTBe MpaBWJIaMM M HOPMaMM T[IOBEJICHHUS M CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COIMAIM3ALMU O0OYHAIOITHXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTPakalOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl  CHUCTEMOW  IIO3UTUBHBIX LICHHOCTHBIX OpPHUCHTALMH U
pacIIMpEeHne ONbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YAaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEAuI0, MOHMMAHUS 3HAYCHUS XUMUYECKOM HAYKU B JKU3HH
COBPEMEHHOT0 001IecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(OpMalue o
HEPE/IOBbIX JOCTHIKEHUSIX U OTKPBITHUSIX MHPOBOM M OTCUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAyYHbBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOLIECTBA;

2) rpaKJIaHCKOTr0 BOCITUTAHUS:

[PEJACTABJICHUS O COLUMAJbHBIX HOpPMax M NpaBWIaX MEKIMYHOCTHBIX
OTHOILUEHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEI0BATENbCKOM, TBOPYECKOM W JIpYyrux  BHJAX
JEATEITbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH IPHU
BBITIOJTHEHUN Y4YEOHBIX, TI03HABATENIbHBIX 3a7ay, BBHINIOJIHECHUUM XUMHUYECKUX
IKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM NeATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IMOBEJCHUE U TOCTYNKHU CBOMX TOBAPUUICH C IMO3ULMH HPABCTBEHHBIX U
[IPABOBBIX HOPM € YYETOM OCO3HAHMS IOCIICACTBUM NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHUPOBO33PCHYECKUE IPEIACTABICHUS O BEUICCTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTaBIISIOLIUE
OCHOBY JUUISI TIOHUMAaHHUsl CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBA3SIX YEIOBEKa C
MIPUPOJIHON CPEZI0H, O POJIM XMMHUH B TO3HAHUH ITHX 3aKOHOMEPHOCTEN;

MO3HABATENLHLIE MOTHBBI, HANIPABJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUU 1O
XUMHUHU, HEOOXOJUMBbIE Ui OOBSICHEHHS HaOJI0/IaeMbIX TMPOIECCOB U SIBICHUH,
MO3HABATEILHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYPhI, B TOM YHCIE
HABLIKOB CaMOCTOSITEJIbHOM paboThl € y4yeOHBIMH TEKCTaMH, CHpPaBOYHON
JMTEPATypOH, JOCTYMHBIMU TEXHHUYECKUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;



UHTEpeC K OOy4YeHWI0 M TIO3HAaHUIO, JII0OO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTL K €aMo0Opa3oBaHWIO, TMPOEKTHOM M HCCIIEeI0BATEILCKON
NEeATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHSA 00y4yeHUs B
JTaJIbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbS:

OCO3HAHME LICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIN 00pa3 JKU3HHU, OCO3HAHUE IOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COONMIO/IeHUsT TpaBuil  O€30MacHOCTH TMpU  OOpalieHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOM KU3HH;

S) TpyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY U3Y4YEHUIO npodeccuil 1 Tpyaa pa3jiuyHoro poja,
YB@XCHUE K TPYY U pe3yJibTaTaM TPYAOBOH JICATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUSI  MPEAMETHBIX  3HAHMM 110  XMMHUH, OCO3HAHHBIA  BBIOOD
MH/IMBHU1yaJIbHOM TPACKTOPHH IIPOJAODKEHUsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOILIECTBEHHBIX UHTEPECOB U MTOTPEOHOCTEA,
yCIIELTHOW MPOPECCHOHANBHON IEATEIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH,
rOTOBHOCTH aJalITUPOBATLCS B MIPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0rH4eCcKOro BOCIIMTAHMS :

IKOJIOTUUECKH 1I€JIECO00Pa3HOE OTHOLLICHHE K IIPUPO/IC KAK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE ¢€ CyYIIECTBOBAHMS, IIOHMMAaHHE LEHHOCTU 300pPOBOr0 M
Oe3oracHoro oOpasza KH3HM, OTBETCTBCHHOC OTHOIIECHHE K COOCTBCHHOMY
bu3MYECKOMY M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHUE LECHHOCTU COOJIIOACHMUS
IpaBuJ1 6€3011aCHOTO IMOBEICHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIMSIX,
YTPOKAIOIIMX 310POBbIO U )KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJIy4aeMbI€ IPU M3YyUYECHUM XUMUH, JUIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLEH IPUPOIHON CPEIOH, I TOBBIICHUS
YPOBHSI  DKOJOTUYECKOM  KYyJIbTYPBl, OCO3HaHUS TJI00AJBHOTO  XapakTepa
IKOJIOTHYECKUX TMPOoOJeM M IyTell HUX pEeUIeHUsl MOCPEACTBOM METOAOB XUMUH,
9KOJIOTMYECKOTO MBILLJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B I103HABATEIILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM IPAKTUKE.

METAINPEJIMETHBIE PE3YJIbTATbDI

B cocraBe wMmeTanpeaMETHBIX PpE3YJbTATOB BBIACIHAIOT 3HAYUMBIE IS
(GopMUpOBaHMS MUPOBO33pEHNUs OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHS, TPUHIIHUII,
runore3a, (QaxkT, CHUCTeMa, TMPOIEcC, SKCIEPUMEHT U JApPYyroe.), KOTOpbIe
HCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX W MO3BOJISIIOT HA
OCHOBE 3HAHUN U3 ITUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O ILEIOCTHOMN
HAay4YHON KapTHUHE MHpa, U YHUBEpCaIbHbIe yueOHbIE NeHCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHbBIE, PEryJATUBHBIE), KOTOpbIe obecrneuynBaloT (GopmMupoBaHHEe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYUIECTBICHHUIO Yy4eOHOU
NEeATEIbHOCTH.



ITo3naBaTe/IbHbIE YHHBeEPCAIbHbIE YUeOHbIE 1elCTBHA

Bba3oBble Jloru4eckue JAeiicTBUA:

YMCHHUS HCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUU: PacKpBIBATh CMBICII XUMHYCCKHX IMOHATHH (BBIACIATE UX XapaKTEpPHBIC
NIPU3HAKH, YCTAHABIIMBATH B3aUMOCBA3b C JIPYIMMH IOHATHUSMHU), UCIOJB30BAThH
HOHATHS I OOBSICHEHUS OTIENIBHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHHS U
KPUTEPUN IS KJIACCU(UKALMKA XUMHUYECKHUX BEHIECTB M XMMHUYECKHX pEaKlLUH,
yCTaHaBIUBATh IPUYUHHO-CICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Yy4YEeHHS,
CTPOUTH JIOTHYECKUE PAcCyXAeHUs (MHIYKTHUBHBIC, JeIYKTUBHBIC, 10 aHAJIOTHUH),
JIeN1aTh BBIBOJIBI U 3aKJIIOUEHUS;

yMEHHE NPUMEHATH B IIpoLecce II03HAHUS MOHATHS (IpeaMETHbIE U
MeTanpeAMETHbIC), CUMBOJIMUYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIC B XUMUH,
1peoOpa3oBbIBaTh LIMPOKO MPUMEHSIEMbIC B XMMUU MOJCIbHBIC IIPE/ICTABICHUS —
XMMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTAa), XMMHU4Yeckas (opMmyia U YypaBHEHHUE
XMMHMUYECKOIN peaklUy — MpU PELICHUN Y4eOHO-II03HAaBaTEIbHBIX 3a1a4, ¢ Y4ETOM
3TUX MOJIEIBHBIX IPEICTAaBICHUI BBIBIATh M XapaKTEPU30BaTh CYLICCTBEHHBIC
NPU3HAKU U3YdaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB M XMMHUYECKHX pEaKLUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, IMPUYHMHHO-CIIEJCTBEHHBIE CBSI3U U
IPOTHUBOPEYHSI B U3yHaEMbIX IPOLIECCAX U SBJICHUAX.

Ba3zoBble uccieoBarebcKHe eHCTBUS:

YMEHUE MCIIOJIb30BATh I[IOCTaBJICHHBIC BOIPOCHI B KAayeCTBE HHCTPYMEHTA
MIO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JUIsl (POPMUPOBAHUS TMITOTE3BI 110 IIPOBEPKE
IPABUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpuoOPETEHUE OIbITa [0 IJIAHUPOBAHUIO, OpPraHU3ALMU U TPOBEICHUIO
YUECHUYECKMX OSKCIIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOIOM IIpolecca,
CaMOCTOSITENIBHO TIPOTHO3UPOBATh €r0 pe3yJbTaT, (OpMyJIMpOBaTh 00OOIICHUS U
BBIBO/IBI 11O PE3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCICIOBAHUSA, COCTABIATH OTUET
0 MpOJIeNIaHHOI padoTe.

Pabora ¢ nungopmanueii:

yMEHHUE BbIOMpaTh, aHAIU3UPOBATHL WU HMHTEPIPETUPOBATH WHGOPMALUIO
pa3IMyYHBIX BUIOB U (HOPM IpeACTaBICHUS, MTOTYHaCMYIO0 U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIONyJIIpHasl  JUTEepaTypa XUMHUYECKOTO COJIEP)KaHUsA, CIPABOYHBIC
nocobusi, pecypcel MHTEpHeTa), KPUTUYECKH OLIEHUBATh NPOTHBOPEUYMBYIO U
HEJI0CTOBEPHYIO HH(POPMAIHIO;

yYMEHHE MPUMEHATh Pa3IUYHbIC METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
uHPOPMAIlUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX IS BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHNE OIbITAa B
obmacTy  UCHONB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHH,
OBJIaJIEHUE KYJIbTYpPOH aKTHBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTHUMabHYIO hopMy npeacTaBieHuss HHGOpMAIK U



WUTIOCTPUPOBATH pellaeMble 3a/laud  HECJIIOKHBIMM CXEMamu, JuarpamMMaMu,
npyrumu Gopmamu rpaduku 1 UX KOMOUHAIUSAMU;

YMEHHE WCIOJIb30BaTh M aHAJIM3UpOBaTh B IHpolecce ydyeOHOH U
MCCIICIOBATEIILCKON JIEATEIbHOCTH MH(POPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEIILCKOTO XO35KCTBAa W TPaHCIIOpPTa Ha COCTOSIHUE OKpPY’KaroUeHd IPUPOIHOU
Cpensl.

KoMMyHHKAaTHBHbIE YHUBEPCAJIbHbIEe YYeOHbIe 1eliCTBUSA:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO/€ Auaiora u (Win) JUCKYyCCUH) MO CYIIECTBY
oOcyxkmaemMoii TeMbl, (OPMYJIUPOBATH CBOU TNPEIJIOKEHUS OTHOCHUTEIILHO
BBLITIOJTHEHUS MIPE/JI0KEHHOM 3a1a4u;

YMEHUS  MPEJACTABIATH  TOJYYCHHBIC  pe3ysbTaThl  I[103HABATEJILHOM
NEATEIbHOCTH B YCTHBIX M IHMCBMEHHBIX TEKCTAaX; [eJaTh [PE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOI0 3KCIEepUMEHTa (J1abopaTOPHOro OIIbITa,
nabopaTopHOit pabOTHI 110 UCCIICAOBAHUIO CBOMCTB BEIIECTB, yYCOHOIO IIPOCKTA);

YMEHHUSI Y4€OHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
[IO3HABATEJIBHOM M MCCIIEJOBATEIbCKOM  JEATEIIBHOCTH  IIPH  PELICHUH
BO3HUKAIOIMX MPoOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuil (00CyX1eHUs,, OOMEH MHEHHUSMHU, «MO3rOBbIE LITYPMbD», KOOPIAWHALUS
COBMECTHBIX JEHCTBUM, OIPEINCICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBIIIOJIHEHHOM pabOThI U Apyrue).

PeryisiTuBHBIE YHUBEPCAJIbHbIe YU4eOHbIe 1efiCTBHA:

YMEHUE CaMOCTOSTEIIBHO ONPEACHATh LEIU ACATEIBHOCTH, IUIAHUPOBATD,
OCYLIECTBIISATh, KOHTPOJIMPOBATH M IPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
NESATEILHOCTD, BBIOMpaTh Hanbosee 3ppekTHBHBIC CIIOCOOBI peleHUsl y4eOHbIX U
MIO3HABATEJIBHBIX 3a/a4, CaMOCTOATEJIBHO COCTABJIATh WIM KOPPEKTHPOBATh
IIPEUIOKEHHBIH aJITOPUTM  JIEWCTBUM TIPU  BBINOJHEHUHM 3aJaHUM C YYETOM
MOJIyYEHHUS] HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3y/bTaTa 3asBIICHHOW LENIH, YMEHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPE/JIaraéMbi€ B YCJIOBUU 3aaHUMN.

INPE/IMETHBIE PE3YJIBTATHI

B cocraBe npeaMETHBIX pe3yJbTaTOB [0 OCBOCHUIO 00s3aTEILHOIO
COJIEp)KaHUs, YCTAHOBJICHHOTO JaHHOW (eaepanbHOH pabouyelt mporpamMmmon,
BBIJICJISIIOT: OCBOEHHBIE O0YYarONIMMMCS Hay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUM, crienuduyeckue JUis TpeAMETHOW obmacth  «XUMHS», BUJIBI
JEATEIbHOCTH [0  TIOJYYEHHUIO HOBOTO  3HAaHUs, €ro  WHTEpIpEeTalnH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K koniy 00yuenus B 8 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YJAIOIINXCSI YMEHUI:

e PACKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHUX MOHSATUN: aTOM, MOJIEKyJa,

XUMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(o1HOpO/IHAst U HEOJHOPO/HAs), BAJIGHTHOCTh, OTHOCUTEIIbHAsS aTOMHAs U



MOJIEKYJIsIpHasi mMacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIsipHAas Mmacca,
MaccoBast JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIH 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEHEHb
OKHCIICHUS, XMMUYECKasi peakius, KiacCu(pUKalus peakiuil: peakuuu
COCIMHCHHUS, PEaKUHUU PAa3I0KEHUsA, pPEAKUUU 3aMCIICHUS, pPEaKLUU
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKIIUU, TETIIOBOH YPPEKT peaKiuH,
AP0 aToMa, IEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTab, paguyc aTOMa,
XUMHYECKasi CBs3b, MOJSPHAs U HENoJIApHas KOBAJIEHTHAs CBS3b, MOHHAs
CBA3b, MWOH, KaTHOH, AaHUOH, pAacTBOp, MaccoBas [OJIsI BelIeCTBa
(mpolieHTHasi KOHIIEHTPAlysi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHATUH U
NPUMEHSTh 3T IOHATUS [IPU ONIMCAHUM BEILECTB M UX IIPEBPAILICHUIH;
UCIOJIb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JUISl COCTaBJICHHS (opMyJl
BELIECTB U YPABHCHUM XUMHUUYCCKUX PCAKLIUM;

OIPE/EIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENIEHb  OKUCJICHHMS  JJEMEHTOB B OMHApHBIX  COCIMHEHUSX,
[IPUHAUIEKHOCTh BEILIECTB K OINPEACIEHHOMY KJIacCy COCAMHEHHUH 110
dbopmynam, BUI XUMUYECKOW CBsI3M (KOBAJEHTHAasT M MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuomumueckoro 3akona J[. WM. Menaeneena:
JIEMOHCTPUPOBATh IMOHUMAHUE IIEPUOAMYECKON 3aBUCUMOCTU CBOMCTB
XMMUYECKUX 3JIEMCHTOB OT UX I0JIoKeHHUst B [lepuoauueckoil cucreme,
3aKOHOB COXPAaHCHMsI MacChl BEILECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOI'O YYEHUs, 3aKOHa ABOrazpo;

ONHUCHIBATH M XapakTepu3oBaTh TaOmMuHyro (opmy Ileprognueckoit
CUCTEMBl XHMHYECKHMX JJIEMEHTOB: pa3jiiyaTb I[OHATHUS «TJIaBHas
noarpynna (A-rpynma)» u «mnobouHasi nogarpymnmna (b-rpynma)», mainsie u
OonbpIIME TEPUOIbI, COOTHOCUTH OOO3HA4YEHUS, KOTOPbIE HMEKOTCS B
tabmuue «llepuopuueckas cucrteMa Xumudeckux siemeHtoB J[. .
MenpeneeBay € 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi/l sApa, 00LIee YUCIIO JIEKTPOHOB U
pacnpejiesieHue UX M0 IEKTPOHHBIM CJIOSIM);

KIacCUPHUIIMPOBATh XMMHUUYECKUE JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKUE PEAKIUU (TI0 YUCIY M COCTAaBY Y4YacTBYIOIIMX B PEaKIMH
BEIIECTB, M0 TEIUIOBOMY (P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/1asi OMMCAHUE NTPUMEPAMHU MOJIEKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

POrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOIO
COCTaBa, BO3MOXXHOCTU TIPOTEKAHUs XUMHUYECKUX MPEeBpaIlllEHUd B
Pa3IMYHBIX YCIOBUSAX;



BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTo »3JeMeHTa 1o (opmysie COeaUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKIy;

IIPUMEHSATH OCHOBHBIC OIICPALIMU MBICIIUTEIBLHOMN JEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTEeMaTHU3aluio, KIACCU(PHUKALIHNIO,
BBISIBIICHUE TPUYUHHO--CIICACTBEHHBIX CBA3€H — JUIS U3y4YEHHUS CBOICTB
BEIIECTB U XHUMHUYECKHX pEAKLUM, €CTeCTBEHHO-HAy4YHble METO/bI
MO3HAHUSA — HAOIIOICHHE, W3MEpEHUe, MOJECIHPOBAHUE, JKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH IPABUJIaM I10JIb30BAHUS XUMHYECKOM MOCYA0M 1 1ab0paTOPHBIM
o0opyzoBaHMEM, a Takxke IpaBwiamM oOpalleHuss C BellecTBaMu B
COOTBETCTBUM C HMHCTPYKUMSIMH IO BBIIOJHCHUIO J1aDOpPaTOPHBIX
XMUMHYECKUX OIBITOB 110 MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILECTB
(BoopoJia M KHCJIOpPOJa), MPUTOTOBJICHUIO PAaCTBOPOB C OMPEACIEHHOM
MacCOBOM J0JIe pacTBOPEHHOTO BEIECTBa, IUIAHUPOBATH U IPOBOAMTH
XUMHUYECKHE SKCIIEPUMEHTHI 0 PaAClO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C MOMOIIbI MHAUKATOPOB (J1akMmyc, (heHondTaienH, METHIOPaHK
U IpyTue).

K xoHiy 00yueHus B 9 Kj1acce rnpejMeTHbIC pe3yJibTaThl Ha 6230BOM yPOBHE
IOJDKHBI OTpaskaTh CPOPMUPOBAHHOCTD Y O0YHAOUIMXCSI YMEHU:

packpbiBaTh CMBICI OCHOBHBIX XHUMHMYECKHX IIOHATHH: XMMHYECKUHN
JJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCJICHUS, XMMHUYECKas pPEeaKIMsl, XUMUYECKasi CBSA3b, TEIUIOBOM Y(PQeKT
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEIJICKTPOJIMTBI, JJIEKTPOJIMUTUYECKAs IOUCCOLMALNS, PEaKLUUU HOHHOTO
oOMEHa, KaTaium3aTop, XHMHUYECKOE paBHOBecue, oOpaTUMble U
HEOOpaTUMBIC PEAKLHH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pPEaKLHH,
OKHUCJIUTEIIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPONIUA,
aM(pOTEpHOCTD, XUMHYECKast CBSI3b (xoBaneHTHas, MOHHas,
MeTaJuIn4yecKas), KpucTauinyeckas pene€rka, Koppos3usi METaluIoB, CIIJIaBbl,
CKOPOCTh XUMHUYECKON PEaKIUH, MPEeeIbHO JTONMYCTUMAash KOHIIEHTPALHs
[TJIK BemecTna;

WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX TIOHATUH U
IIPUMEHATH ITH MOHATHUS [IPU ONUCAHUM BEUIECTB U UX MPEBPALLECHUM;
HCIIOJIb30BaTh XMUMHUYECKYK0 CHMBOJIMKY [ COCTaBlI€HUS (opMyIn
BEIIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

ONPEEIIATh BAJIECHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeAMHEHUN 1no (opmysaMm, BUJ XUMHUYECKOI



CBSI3M  (KOBaJC€HTHAs, WOHHAA, METAUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUX, 3apsA]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCJAMHEHMM, THUIl KPUCTAUTMYECKOM
PCLIETKA KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €ro IOHMMAaHHWE: OIMCHIBATH U XapaKTepU30BaTh
tabnmunyio Gopmy [lepuoanueckoil cucTeMbl XMMHUYECKHX HSJI€MEHTOB:
pa3nuuaTh IOHATUS «IVIaBHas mnoarpymnmna (A-rpynma)» u «mobo4yHas
noarpynna (b-rpynma)», Mansle ¥ OosblIne IEPUOJBI, COOTHOCUTH
0003HaYeHUs, KOTOPBIE UMEIOTCS B IEPUOINMYECKON TabIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUUYECKUX HJIEMEHTOB (COCTaB U
3apsif saapa, oOliee YHMCI0 JJICKTPOHOB M paclpeiesieHHEe uX 110
3JICKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB 2JIEMCHTOB M MX COCJAMHECHUHN B Ipejeiax MaJblX MNEPUOLOB M
TJIABHBIX MOATPYIII € Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PULIMPOBATh XUMUUYECKUE DJIEMEHTBHI, HECOPraHUYECKNUE BEIECTBa,
XMMHUYECKUE peakuuu (10 YUCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMH
BEILECTB, 10 TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENECHEU OKUCIICHUS
XUMHYECKHX IJIEMEHTOB);

XapakTepu3oBaTh (OINUCHIBATH) OOLIME U CHeHUUUECKUEe XUMHYECKUE
CBOMCTBA MNPOCTBIX M CJIOXKHBIX BEILIECTB, IOATBEPKIasd OIMCAHUE
[PUMEpPAMU  MOJICKYJISIPHBIX M HMOHHBIX YPaBHCHUH COOTBETCTBYIOLLIMX
XUMHUYECKUX PEAKLIMM;

COCTaBJISITb  YPABHCHHUS  DJICKTPOJIMTUUYCCKOM  JIUCCOLMALMK  KHUCJIOT,
IIEJI0YEN U COJIEH, MOJIHBIE U COKPALUEHHBIE YPAaBHEHUS PEaKLM HOHHOTO
oOMEHa, ypaBHEHHUS peakUWid, MOATBEPKIAIOIIMX CYLIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMU PA3JIUYHBIX KIACCOB;
pacKpbIBaTh CYHIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUU
IIOCPEJICTBOM COCTABJICHHUS 3JICKTPOHHOI0 OajlaHca ATHUX peaKIuid;
IIPOrHO3UPOBATL CBOMCTBA BEIICCTB B 3aBUCUMOCTHM OT HX CTPOCHHS,
BO3MOKHOCTH IIPOTCKAHUS XUMHUUYECKUX IIPEBpPAIICHUM B pPa3IUUHBIX
YCIIOBUSIX;

BBIYUCIISTE OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIeMeHTa 1o (opMysie COEJIMHEHHS,
MacCCOBYIO JIOJTKO BEIIECTBA B PACTBOPE, TPOBOJIUTEL PACUETHI 110 YPAaBHEHHIO
XUMHUYECKOUN peaKiiny;

co0JIr01aTh IPaBUJIa TTOJIB30BAHUS XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXKe TMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBMM C€ HMHCTPYKIHUSMH IO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka u yriIeKUCIIOro rasa);



MPOBOIMTH PEAKIIMH, ITOATBEPKIAONINE KAYECTBEHHBIN COCTAB Pa3IMUHBIX
BCIIECTB: paco3HaBaTh ONBITHBIM IYyTEM XJIOpPHI-, OpOMMI-, HOIMI-,
kapOoHnat-, (ocdar-, cunMkar-, cyibdar-, TUIPOKCUI-HOHBI, KAaTHOHBI
aMMOHHS M HMOHBI HM3YYCHHBIX METAJUIOB, NPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IPUMEHSATH OCHOBHBIE OTIEPALIUU MBICIIUTENBHOM I€ATETbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIUIO, BBISIBIIEHUE TIPUUUHHO-
CJICICTBEHHBIX CBSI3€U — JJI1 M3yYEeHHs] CBOMCTB BELIECTB U XMMHUYECKUX
peakuui, ecTeCTBEHHO-HAy4YHbIE METOJbI II03HaHUS — HabI0IeHue,
U3MEepeHue, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumuecTBo yacos
Ne HaumeHoBaHue pa3jieiios u
KonTpoJbHble
n/nm TeM NporpaMmbl Bceero
padoThI
Pa3gen 1. [lepBoHavabHbIe XHMUYECKHE TOHATHA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5
) NPAaKTHYECKOU JeATeIbHOCTH
qeloBeKa
BemiecTBa 1 XuMH4ecKHe
1:2 15 1
peakiuu
Hroro no pasueny 20

Pazjen 2. BaxHelmme npeJacTaBUTE/IM HEOPraHHYeCKHX BelleCTB
Bosayx. Kucnopon. ITonsarue

2:1 6
00 okcugax
29 Bonopoa.Ilonstue o kucnorax 3
' U COJISIX
23 Bona. PactBopsl. [Torstue 06 5 |

OCHOBAHUAX

24 OCHOBHBIE KJTacChl 1 1
’ HEOPraHUYECKUX COeTMHEHUH

Hroro no pazneny 30

IIpakTH4eckue
padoThI

DJieKTpoHHbIE (HuppoBLIE)
oOpa3oBaTeIbHBIE Pecypchl

bubnuoreka LIOK
https://m.edsoo.ru/7f41837¢

Bubmuorexa LJOK
https://m.edsoo.ru/7f41837¢

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢

bubmuoreka IJOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka IIOK
https://m.edsoo.ru/7141837¢

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

Paznen 3. Ilepuoauuecknii 3axon u [lepuoanyeckas cucrema xumuueckux iemenToB JI. M. MenaeneeBa. CTpoeHHe aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTE/IbHBIE pPeakuuu

[Tepuoauueckuii 3aKoH 1

3.1
[Tepuoauueckas cucrema

7

Bbubmmoreka ITOK

https://m.edsoo.ru/7f41837¢




XHUMHYECKHX 3j1eMeHToB JI. 1.
Mennene-ea. CtpoeHue atoma

Xumuyeckasi CBA3b.
32 OKUCITUTEIBLHO- 8
BOCCTAHOBUTEIIbHBIE PEAKLIUU

Hroro no pazneny 15

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME o5

bubmuoreka IJOK
https://m.edsoo.ru/7f41837¢

Bbubmoreka ITOK
https://m.edsoo.ru/7f41837¢

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




9 KJIACC

Ne m/m

Pasznen 1.

1.1

1.2

1.3

HauMmeHnoBaHue pa3/ieiioB U TeM
NpOorpaMMbl

BenecTBo M XUMHYECKHE PeaKIIUU
[ToBTOpenue u yriydienue 3HaHuN
OCHOBHBIX Pa3JieNioB Kypca 8 kiiacca
OcCHOBHBIC 3aKOHOMEPHOCTH XUMHUYCCKUX
peaKkuuii

DNEeKTPOTUTHYECKAs JUCCOIMAIS.
XUMHYECKUE PeaKIMK B pacTBOpax

Utoro no pazaeny

Pasnea 2.

2l

2.2

2.3

24

HemeTa/uIbl M MX COEIUHEHUSA

OOmias XxapaKTepUCTHKa XUMHYECKUX
ynemenToB VIIA-rpynmnel. ["ajioreHst
O0mas xapakTepuCTHKAa XUMUYECKUX
sneMeHToB VIA-rpynmnsl. Cepa u e€
COCIMHEHUS

OO0mias xapakTepUCTUKAa XUMUYECKUX

sneMeHTOoB VA-rpynnsl. A30T, pocdop 1 ux

COCAUHCHHA

OOmias xapaKTepUCTHKa XHMHUYECKUX
snemenToB [VA-rpynmnsl. Yriepon u
KPCMHHU U UX COCAMHCHUSA

WUtoro no pazueny

Pa3znen 3.

MeTta/uibl M MX COeIMHEHH S

KoanyecTBO 4acoB

Bcero

17

25

KonTpoJiibHble
padoThbI

IIpakTHyeckue
padoTsl

DJIeKTPOHHbIE
(mudposbie)
obpa3oBaTe/bHbIE

pecypcesl

bubnmnoreka [[OK
https://m.edsoo.ru/7f41a636

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

bu6mnoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

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

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




3.1 OO011Me CBOUCTBA METAILIOB

32 Baxkueimue Merasibl 1 UX COSAMHEHUS]

Hroro no paszzpeny

Pa3zgen 4. XuMus v okpyzkaiomas cpeaa

4.1 Bemecrsa u MaTepuansl B dKU3HH YEJI0BEKA
HUroro no paznemny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOIPAMME

16

20

68

bubanoreka IJOK
https://m.edsoo.ru/7f41a636
bubamnorexa [{OK
https://m.edsoo.ru/7f41a636

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

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




INIOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
Ne
Sifki Tema ypoka

10

[Ipeamer xumun. Poiab XumMuu B KU3HU

yelioBeKa. Tena u BCIIICCTBA

[lousTHE O METOAX MMO3HAHUS B XUMHH

[TpaxTnueckas pabora Ne 1 «lIpaBuna
paboThl B 1ab0OpaTOpUM U TIPUEMBI
oOparieHus ¢ 1abopaTOpHbIM
00opy/10BaHUEM

Yucrteie BemecTBa 1 cMecu. CriocoObl
pasziesieHus: cMecei

IIpakTuueckas pabora Ne 2
«Pasnenenue cMmeceil (Ha mpumepe
OYHMCTKH MOBAPEHHON COJIN)»

ATOMEI U MOJICKYJIbI

XUMHUECKHUE TIEMEHTHI. 3HaKH
(CHMMBOJIBI) XUMHUYECKUX IIEMEHTOB

Hpocn;xe H CJIOKHBIC BEIIECTBA

ATOMHO-MOJICKYJISIPHOE YUYCHUE

3aKOH MMOCTOSHCTBA COCTABA BEIIECCTB.
Xumuueckas Gopmyna. BaneHTHOCTH
aTOMOB XMMHYECKHX 3JIEMEHTOB

KoJsinyecTBo 4yacoB

Bcero

KonTpoibHsble
padoThI

IIpakTHYeckue
padoThI

Hara
H3y4eHust

DJIeKTpOHHbIe HUudpoBbIE
obpa3oBaTejibHbIE

pecypchbl

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d210c
bub6auoreka LIOK
https://m.edsoo.ru/ff0d227¢

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

buonuoreka ITOK
https://m.edsoo.ru/ff0d2a6¢

bubmauoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6muoreka ITOK
https://m.edsoo.ru/ff0d2a6¢

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d2d50

Bubmmoreka ITOK
https://m.edsoo.ru/ff0d2cac




11

12

13

14

15

16

17

18

19

20

21

22

OTtHOCHUTENbHAs aTOMHAas Macca.
OTtHOCUTENBbHAS MOJICKYJIIpHas Macca

MaccoBas J0JI4 XUMHYCCKOI'O 3JICMCHTA
B COCIUHCHUH

KonunuecrBo Beniecrsa. Moiib.
Monspnas macca

duznyecKknue U XUMHYECKUE SIBJIICHUS.
XuMuyeckas peaKkuus

[Tpusnaku u ycioBUs NPOTEKAHUS
XMMHUYECKHX peaKIuii

3aKOH COXpaHEHUsI MaCChl BEIIECTB.
XUMHUECKHE YPaBHEHHS

BbI4ucieHus KoJIM4YecTBa, MacChl
BEIIIECTBA 110 YPABHEHUAM XUMHUYECKUX
peakuui

Knaccudukarus XuMHYECKUX peakiuii
(coenuHeHuUs, pa3I0KEHUs, 3aMEILEHUS,
oOmeHa)

M. B. JIoMmoHOCOB — y4EHBIN-
sHuHKIonenuct. O6o0menue u
cUCTeMaTHu3alus 3HaHUH

Kontponsnas pabora Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKLIUH

Bo3ayx — cmech razos. Cocran
Bozayxa. Kucnopon — snement u
npocroe BeuiecTBo. O30H
Du3znyuecKue ¥ XUMHUYCCKHE CBOMCTBA

KUCIIOpO/ia (peakiuu OKUCICHHUS,
ropenuce). [lonstue 06 okcumax

buobnunoreka IJOK
https://m.edsoo.ru/ff0d323c

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d350c

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

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d37fa

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

Bbubnuoreka LHIOK
https://m.edsoo.ru/ff0d3b88

Bubmuoreka LIOK
https://m.edsoo.ru/ff0d5708

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

bubmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka IIOK
https://m.edsoo.ru/ff0d4290

bubnuoreka [JOK
https://m.edsoo.ru/ff0d448¢

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




23

24

25

26

27

28

29

30

31

32

33

Crioco0bl 1oTy4eHust KUCI0poaa B
1abopaTopUU U IPOMBILUIEHHOCTH.
[Tpumenenue Kuciopoaa

Tennosoit 2 ekt xumuueckoi

PEAKIHHU, ITOHATUE O TCPMOXHMHYECCKOM

YPaBHEHUH, K30~ U IHAOTEPMHUUYCCKUX
peakumax

Tornnueo (HeTh, yronb U MeTaH).
3arpsi3sHeHHE BO3/yXa, CIIOCOOBI €ro
1pe10TBpalieHust

[IpakTruueckas padora Ne 3 1o teme
«ITonydyenue n cobupanue KUcIopo/ia,
M3Y4YCHHUE €r0 CBOMCTB»

Boaopoj — 371eMEeHT U pocToe
BelecTBO. HaxoxaeHue B mpupoe
Du3NYECKNe U XMMHUYECKNE CBOMCTBA
Bozopojia. [Ipumenenue Boiopoia

[ToHsATHE O KHCIOTaX M COMAX

CrocoOb1 mosTyueHHs BOAOPOIa B
JnabopaTopuu

[TpakTrueckas pabota Ne 4 o Teme
«[Tony4yenue u cobupanue Boaopoaa,
W3yYEHHE €r0 CBOWCTB»

Monsipusiit 00BEM razoB. 3akoH
ABorajzipo

Brruncnenuns o0béma, KOITUUECTBA
BEIIIECTBA r'a3a 10 €ro H3BECTHOMY
KOJIMYECTBY BELIECTBA UM 00BEMY

Bubnunoreka IIOK
https://m.edsoo.ru/ff0d497a

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d4790

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ac2

Bubmuoreka LIOK
https://m.edsoo.ru/ff0d4dd0
Bubmuorexa LJOK
https://m.edsoo.ru/ff0d4dd0
bubmoreka [JOK
https://m.edsoo.ru/ff0d50d2
Bubmunoreka L{OK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4{42

bubmuoreka [IOK
https://m.edsoo.ru/ff0d542¢

buomuoreka [TOK
https://m.edsoo.ru/ff0d55a0




34

35

36

37

38

39

40

41

42

43

44

45

Brruncienus 005EMOB Ia30B 110
YPaBHCHHIO pCaKIIMX Ha OCHOBC 3aKOHa
00BbEMHBIX OTHOILIEHHH I'a30B

dusznyeckre ¥ XMMHYECKNE CBOMCTBA
BO/bI

Cocras ocuoBauuii. [Tousarue 00
UHIMKATOpax

Bopna kak pactBoputens. Hacelennsie
Y HEeHachIllleHHbIe pacTBOpbl. MaccoBas
JI0JIs BEIIECTBA B pacTBOpE
ITpakTuueckas pabora Ne 5 1o reme
«[IpuroroBiieHue pacTBOPOB C
ONpeIeIEHHON MacCOBOM Jl0JIei
PacTBOPEHHOTO BEILIECTBA
KounrposnsHas padora Ne2 1o teme
«Kucnopoa. Bonopoa. Bona»
Oxcupl: cocTaB, KilaccupuKalus,
HOMEHKIIaTypa

[Tonyuyenue u xumMu4eckue CBONCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEpHBIX
OKCHJIOB

OcHOBaHHUS: COCTaB, KJIaCCH(bPIKaHHH,
HOMCHKIIaTypa

[TonydyeHune u XMMHUYECKUE CBOMCTBA
OCHOBAaHUU

Kucnorsl: cocras, kinaccupukanus,
HOMCHKJIaTypa

[TonyyeHune 1 XMMHUYECKUE CBOMCTBA
KHUCJIOT

Bubnunoreka IIOK
https://m.edsoo.ru/ff0d5708

bubauoreka [JOK
https://m.edsoo.ru/ff0d587a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

Bubmuoreka IJOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5eba

butmuoreka IJOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d664¢

bubaunoreka IJOK
https://m.edsoo.ru/ff0d67ca

bubauoreka [IOK
https://m.edsoo.ru/ff0d67ca

Bubmuoreka IJOK
https://m.edsoo.ru/ff0dfec2

Bubnuoreka IIOK
https://m.edsoo.ru/ff0dfee2




46

47

48

49

50

51

52

53

54

55

56

Conu (cpeaHue): HOMEHKIaTypa,
CIOCOOBI MOTYUYCHUS, XHMHUYCCKHE
CBOMCTBa

[IpakTtuyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIILHBIX 337124 10 TeMe
«OCHOBHBIC KJIaCChl HEOPraHUYECKUX
COCIMHEHUI»

['eneTuueckas cBsI3b MECKAY KllaCCaMH
HEOPTraHHYCCKUX COEJIMHEHUH

O06o01IeHne U cUCTEMaTH3aIus 3HAHHH

KontponbHas padora Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeMHEHUI"

HepBbIe ITOIIBITKH Knaccmbnxaunu
XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O
rpymmnax CXOAHBIX 3JIEMCHTOB

[leproanyecknii 3aKkoH 1
[Tepuoauueckas cucTeMa XMMHYECKUX
sanemenTtoB J[. . Menneneena

[lepuoapl, rpynimsl, MOArPYIIb]

Crpoenne atomoB. CocTaB aTOMHBIX
anep. U3otomnsr

CtpoeHue 2MeKTPOHHBIX 0007104eK
aToMOoB 3J1IeMeHTOB [lepunoanucckoii
cucremsl /1. 1. Menpeneena

XapakTepucTHKa XHMHUYECKOTO
9JIEMEHTA 10 €ro MOJIOKEHHIO B
[Tepnoanucckoii cucreme /1. .
Meuneneesa

Bubnunoreka IIOK
https://m.edsoo.ru/00ad9474

Bubnuoreka IIOK
https://m.edsoo.ru/00ad9b7¢c

Bubmuorexa L{OK
https://m.edsoo.ru/00ad9a50

Bubmoreka LIOK
https://m.edsoo.ru/00ad9cb2

bubauoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka IIOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka IJOK
https://m.edsoo.ru/00ada52c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c
buobnunoreka IJOK
https://m.edsoo.ru/00ada342

Bubmmoreka ITOK
https://m.edsoo.ru/00ada6bc

Bbubauoreka [JOK
https://m.edsoo.ru/00ada824




57

58

59

60

61

62

63

64

65

66

67

68

3uauyenue [lepuoauyeckoro 3aKoHa Juis
pa3BuTHs Hayku U npaktuku. [1. W.
MenjeneeB — y4€HbIU, I1€Jaror u
rpax1aHuH

DIEeKTPOOTPULIATEILHOCTE AaTOMOB
XUMHUYECKHUX DJIEMEHTOB

HMonnas xuMH4ecKas CBsA3b

KoBanentHas MoJisipHasi XUMHYCCKast
CBA3b

Kosanentnas HEMOJIAPpHAsA XUMHUYCCKaA
CBA3b

CTerneHp OKUCIICHUS

OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE
PEaKkmun

OKHUCITUTETH U BOCCTAHOBUTEITH

KonTtponbHas pabora Ned o teme

((CTpOCHPIe aToMa. XUMHYECKas CBSA3bY

PesepBHbIii ypok. O6001IeHNE 1
CHCTeMaTH3allKsl 3HAHUI

PezepBHblii ypok. O6001eHue U
CHCTeMaTH3allUsl 3HAHUI

PezepBHblii ypok. O6001eHue 1
cUCTeMaTH3alus 3HaHUH

OBHIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

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

Bubnuoreka IIOK
https://m.edsoo.ru/00adaab8
Bubmuoreka IIOK
https://m.edsoo.ru/00adac34
bubmmoreka IIOK
https://m.edsoo.ru/00adaab8
bub6auoreka LJOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bubmuoreka IJOK
https://m.edsoo.ru/00adb076
bubauoreka [JOK
https://m.edsoo.ru/00adb076
Bubmuoreka LJOK
https://m.edsoo.ru/00adb486
bu6nuoreka [JOK
https://m.edsoo.ru/00adb33¢

Bubmuoreka LIOK
https://m.edsoo.ru/00ad9cb2

Bubmoreka LIOK
https://m.edsoo.ru/ff0d61c6




9 KJIACC

Ne
n/n

KoanyecTBO 4acoB

Tema ypoka KonTpoibHbIe

Bcero
padoThI

[Tepuoauueckuii 3aKoH.
[Teproaudeckas cucrema
XUMHYECKHX deMeHToB J[. U.
MenpeneeBa

3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB XUMHYECKUX DJIEMEHTOB 1
MIEPBBIX TPEX MEPUOIOB

Krnaccudukanus 1 HOMEHKIaTypa
HEOPTraHUYECKHUX BEIIECTB

Blflllbl XUMHUYECKOW CBSA3U U TUIIBI
KPHUCTAJTUIHYCCKUX pCU.IéTOK

Kontponbnas pabora Nel no teme
«IToBTOpEHUE U yriyOneHue 3HaHUA 1 1
OCHOBHBIX pa3/ieNnoB Kypca 8 Kkiiacca»

Knaccndmxaunﬂ XUMHYCCKHX
peaxum‘& 110 pa3JIMYHBIM IMPU3HAKAM

[ToHATHE O CKOPOCTH XMMUYECKOM
peakuuu. [TonsTHe 0 TOMOTEHHBIX U 1
TETEPOTCHHBIX PEaKIMIX

[ToHsiTHE O XMMHUYECKOM PaBHOBCCHUH.
d)amopbx, BJIMAKOIIUEC Ha CKOPOCThH
XHMHYECKOH PCaKLUKU U MMOJIOKCHUC
XUMHYCCKOT'O paBHOBCCHUSA

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHBIC
peaxiuu

IIpakTuyeckune
padoThbI

Jlara
H3y4YeHust

JIeKTPOHHBbIE HU(]POBBIE
o0pa3oBaTebHbIE

pecypchl

Bubnuoreka IJOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [JOK
https://m.edsoo.ru/00adb7¢2

bub6auoreka LJOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubauoreka LJOK
https://m.edsoo.ru/00adbe9a

Bubnuoreka IJOK
https://m.edsoo.ru/00adc28¢c

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




10

11

12

13

14

15

16

17

18

19

20

Teopust 3MEKTPOTUTUYECKOMN
nucconuauun. CuibHbBIE U ci1abbie
IIEKTPOJIUTHI

HoHHbIe ypaBHEHUS peaKkLuii

XUMHYECKNE CBOWCTBA KUCIIOT
OCHOBaHUH B CBETE IIPE/ICTABICHHIA

00 BHCK’I’pOHI/ITI/IqCCKOﬁ JAUCCOMAlHKA

XUMHUYECKHUE CBOUCTBA COJIEH B CBETE
MIPEICTaBICHUI 00
AJIEKTPOJUTHYECKOMN JUCCOLUALIMH

[ToHsATHE O THAPOIU3E CONEH

O00011IeHNE U CHCTEMAaTHU3aIMs
3HAHUU

ITpakTuyeckas padora Ne 1.
«Penrenue rKcrepUMEHTAIBHBIX
3aa91»

Kontponbnas pabora Ne2 no teme
«DNIEKTPONUTHYECKAS AUCCOLIAAITHSL.
XUMHUYECKUE PeakluH B PaCTBOPAX»

OOmrast XapaKTepPUCTHKA TaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE
XJi0pa

Xnoposoaopoa. ConsiHast KUCIIOTA,
XUMHYCCKHUC CBOMCTBA, MOIYYCHUC,
MPUMEHEHUE

ITpakTrueckas pabora Ne 2 o teme
«[TonyueHue constHOM KUCIIOTHI,
U3YUYCHHC €€ CBOHCTBY»

Bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubauoreka [JOK
https://m.edsoo.ru/00add448

Bubmoreka ITOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

Bubmoreka LJOK
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka LIOK
https://m.edsoo.ru/00addbfa

bu6nuoreka [JOK
https://m.edsoo.ru/00addecO

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

Bubmmoreka ITOK
https://m.edsoo.ru/00ade104

Bubnuoreka IJOK
https://m.edsoo.ru/00ade348




21

22

23

24

23

26

27

28

29

Beraucnenus 1o YPaBHECHUAM
XUMHYCCKHX peaxunﬁ, €CJIM OIUH U3
pe€arcHToB /1aH B U30BITKE

OOmas xapakTepUCTHKA 2JIEMEHTOB
VIA-rpynmnst

AnnotponHsie MOAM(UKALUY CEPBI.
Haxoxzaenue cepbl U €€ coeIUHEHU N
B npupoze. XMMHYECKHE CBOHCTBA
Cepsl

CepoBojiopoj, cTpoeHue,
(busnyeckue 1 XUMHYECKHE CBOMCTBA
Oxcupl cepbl. CepHast KMCTIOTa,
(bu3nyeckre 1 XUMHYECKHE CBOMCTBA,
IPUMEHEHHE

XUMHUYECKUE peakiluu, Jie)Kallue B
OCHOBE ITPOMBIIIVICHHOTO cT10c00a
MIOJIyYEHUS] CEPHOM KUCIIOTHI.
XUMHUECKOE 3arpsi3HEHUE
OKpY’)KaroIen cpe/ibl COeTMHEHUIMHU
Cepsl

Beruncnenne MaccoBOi JOJM BBIX0/1a
NPOAYKTa PeaKIHH

OO0mas xapakTepuCcTHKA JIEMEHTOB
VA-rpynmsl. A30T, pacnpocTpaHEeHHE
B MIpUpoie, GU3NUECKUE U
XUMHYECKHUE CBONCTBA

AMMHaK, ero pusnueckue u
XUMHYCCKHUC CBOﬁCTBa, MOJTy4CHHUC U
NPUMEHEHHE

Bubnunoreka IIOK
https://m.edsoo.ru/00ade4 88

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

Bubnuoreka IIOK
https://m.edsoo.ru/00ade64a

Bubmoreka LIOK
https://m.edsoo.ru/00ade802

bubauoreka [JOK
https://m.edsoo.ru/00adea28

buobmmoreka IJOK
https://m.edsoo.ru/00adec8a

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

bubnuoreka [JOK
https://m.edsoo.ru/00adeecab

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




30

31

32

33

34

35

36

37

38

[TpakTuueckas padora Ne 3 1o reme
«[Tonyyenue aMMuaka, U3y4eHue ero
CBOMCTB»

A30THas KHCIIOTa, €€ pUu3nYecKue u
XMMUYECKHE CBOHCTBA

HMcnonb30BaHne HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX
yao06penuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpeJibl
COEIMHEHUSIMH a30Ta

®ochop. Okeun pochopa (V) u
¢docdopnas kucnora, pusndeckue u
XMMHUYECKHE CBOMCTBA, TOTyYCHHE

HMcnonws3oBanue pocdaros B
Ka4eCTBEe MHHEPAIBbHBIX y100peHHIA.
3arps3HeHue NPUPOTHON CpPe/ibl
dhocharamu

Yriepon, pacpocTpaHeHHE B
npupojie, puzndeckue u XuMHIECKHe
CBOMCTBA

Oxcunpl yriuepona, ux Gpusnueckue u
XUMHYECKUE CBOMCTRA.
DKoNorn4eckue npooIeMsl,
CBsI3aHHBIE C OKCUIIOM yriiepoaa (IV)

VronpHas KACIOTa U €€ COJIH

[TpakTrueckas pabora Ne 4 o teme
"ITomyueHue yriiekucnoro rasa.
KayecTBeHHas peakius Ha KapOoHat-
noH"

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

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

bubnuoreka ITOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bubnuoreka IIOK
https://m.edsoo.ru/00adfc20

Bubmnoreka LIOK
https://m.edsoo.ru/00adfd9c

Bubaunoreka LJOK
https://m.edsoo.ru/00adfebe

bubmuoreka IIOK
https://m.edsoo.ru/00ae006¢

Bubnuoreka [{OK
https://m.edsoo.ru/00ac027¢




39

40

41

42

43

44

45

46

47

HepBOHaqaﬂbele MOHATHS 00
OpPraHu4YeCKUX BCUICCTBAX KaK O
COCAMHCHUX YIIIEpoda

erMHPlf;I H €ro COCAMHCHUA

[IpakTtnyeckas padora Ne 5. Pemenue

HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeMe
«BaxkHeinme HeMeTallIbl U UX
COEJIMHEHUS

KontponeHas pabora Ne3 o teme
«Baxneinue HeMeTaIbl U HX
COEJIMHEHUSY

O06mmas XapaKTCPUCTHKA XUMUYCCKUX

9JIEMEHTOB — METAJIJIOB.
Merannuueckas cBA3b U
METa/UIMYECKask KPUCTAIIIMYECKAs]
pemérka. usznyeckue cBoMCTBa
METaJIOB

XHUMHYECKHE CBOMCTBA METAJIIOB.
DNAEKTPOXUMHYECKUN Psijl
HamnpsKCHUH METaJUIOB

Ob6mue cnocoObl MOTy4eHHS
metayioB. CritaBbl. Beraucienus mno
ypaBHEHHUSIM XUMHUYECKHX peaKluii,
€CIIM OZIMH U3 PEareHTOB COJCPIKHT
HpUMecH

Ilonste o KOppPO3HHU METAJIIIOB

IIlenounHbIe METAIIIBI

Bubnunoreka IIOK
https://m.edsoo.ru/00ac054¢

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

Bubnuoreka IIOK
https://m.edsoo.ru/00ac0bf2

bubauoreka [JOK
https://m.edsoo.ru/00ae0el8

bubnuoreka IIOK
https://m.edsoo.ru/00ael03e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubauoreka [JOK
https://m.edsoo.ru/00ael 156

Bubmoreka [JOK
https://m.edsoo0.ru/00aec1278

bubmuoreka IJOK
https://m.edsoo.ru/00ac14b2




48

49

50

51

32

53

54

55

56

37

58

59

60

OKcubl 1 THAPOKCUABI HATPUSA U
KaJius

[lenoyno3eMeNbHBIE METAJLIbI —
KaJIbLUH 1 MarHui

Baxkneiimue COCAMHCHUSA KaJIbLUsA

O0001IeHre U cUcTEMaTU3aLus
3HaHUH

JKEcTKkoCTh BOJBI U CIIOCOOBI €6
YCTpaHEHHUS

ITpakTueckas pabora Ne 6 1o Teme
" KEcTKOCTH BOJBI U METOMIBI €€
ycTpaHeHus"

AJIIOMUHUH

AM@oTepHbIe CBOMCTBA OKCHJIA U
rUIpPOKCH/IA

Keneso

OKCHIBI, THIAPOKCHJIBI M COJIH JKejie3a
(IT) n sxene3a (III)

O00011IeHNE U CUCTEMAaTH3 AL
3HAHUHU

ITpakTnueckas pabora Ne 7. Pemenue |

9KCMEPUMEHTAIBHBIX 3a/1a4 M0 TeME
«Baxuenie MeTaibl 1 UX
COC/TUHCHHS»

Bbruucnenust no ypaBHeHUsIM
XUMHUYCCKUX PCAKLUM, CCIIM OUH U3
peareHToB J1aH B U30bITKE WU

buobnunoreka IJOK
https://m.edsoo.ru/00ae14b2

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

Bubmauoreka [JOK
https://m.edsoo.ru/00ael S5e8

bubnuoreka [IOK
https://m.edsoo.ru/00ac1886

Bubmoreka LIOK
https://m.edsoo.ru/00aelae8

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

bubnuoreka IJOK
https://m.edsoo.ru/00aelc64

bubnuoreka IJOK
https://m.edsoo.ru/00aeld86

bub6auoreka [JOK
https://m.edsoo.ru/00ae35¢6

Bubmoreka LIOK
https://m.edsoo.ru/00ae3de8

Bubmmorexka IJOK
https://m.edsoo.ru/00ael750




61

62

63

64

65

66

67

68

COJIEPKUT MpUMecH. Beruucienus
MacCOBOH JI0JIM BBIXO/1a MPOAYKTa
peakuuu

O06001IeHne ¥ cUCTEMaTH3aIUs
3HAHUH

Konrponbnas pabora Ne4 o reme
«Bakneinuye MeTaibl U UX
COCUHCHUS»

BeniectBa u MaTepua’bl B
TTOBCETHEBHOI JKU3HU YeJIOBEKa
XUMHUYECKOE 3arps3HEHNE
OKPYKarOIIEen Cpesibl

Poiib XMMUH B pelIeHUU
HKOJOTHYECKUX TIPOoOIeM
PeseprHblii ypok. O60011eHne 1
CHCTeMAaTH3allHs 3HaHHH
Pesepsublii ypok. O6o01ienue u
CHCTeMaTU3aIlis 3HaHUH
PezepBublii ypok. O6001IeHNE 1
CHCTeMAaTH3aIlHs 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bubmmoreka IIOK
https://m.edsoo.ru/00ae3150

bub6auoreka LJOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bub6auoreka [JOK
https://m.edsoo.ru/00ac0d0a

bubauoreka [JOK
https://m.edsoo.ru/00adb33c¢

Bubmuoreka LJOK
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYHEHUKA

S8kiaacc

Kuura juis yrenus o Heopranndeckoit xumuu. Ku. s yvammuxces. B 2 4 Y. 1/Cocr. B.A.
Kpunman. — 3-e usj., nepepad. — M.: I[Ipocsemenne, 1993.

2. Xumus. 8 kiace: yue0. s obueobpazosar. yupexxaenuit / O.C. ['abpueisin. — 2-e usj.,
crepeoruil. — M.: JIpoda, 2013;
9 ki1ace
1. Kuaura mis dyreHus nmo Heopranuveckod xumuu. K. g yvammxcs. B 2 u Y. 1/Cocr. B.A.
Kpunman. — 3-e usj., nepepad. — M.: [Ipocsemenne, 1993.
2. Xumus. 9 knacc: Pabouas rerpaap k yueoHuky O.C. 'abpuensna «Xumus 9» - M.: Ipoda, 2014.
3. Xumus. 9 knace: yueOnuk / O.C. I'abpuensin. — 2-e uzj., crepeoruit. — M.: Ipoga, 2014.

METOAUYECKHNE MATEPHAJIBI IUISA YYUTEJIA

8 kiaacce

HacronsHast kuura s yuutens. Xumus 8 / O.C. I'abpuensn, A.B. Sumykosa. — 2-e u3n.,
crepeoturl. - M.: JIpoda, 2009.

2. Xwumus. § kiace: KontposnbHbie u nposepounsie padotsl Kk yuebnuky O.C. abpuensna «Xumusi.
8» /0.C.I'abpuensu — M.: JIpoda, 2009.

3. Xwumus. 8 Kiiacc: TeTpajib [1JIsl JIaDOpaTOPHBIX U MPAaKTUYEeCKHX padoT K yuednuky O.C.
I"abpuensana «Xumus 8» - M.: Jlpoda, 2009

4. Xwumusg. 8 knacc: yued. ans oduieodpaszosat. yupexkaeuuit / O.C. 'abpuensH. — 2-¢ u3.,
crepeotunt. — M.: Jlpoda, 2013;

5. Xumus. 8-9 kin. Meroanueckoe nocobue / O. C. 'abpuensH, A. B. Kynosa. — M.: Ipoda, 2013

6. Xumus (6a3oBbiii ypoBeHb). Peanuzanus tpedoBanuii @I'OC ocHOBHOrO 00111670 00pa30BaHMsA:
Mmeroandeckoe nocodue st yuurens / Kapepuna A. A., Iluuyruna I'.B.; nox pex. I'. B.
[Tuuyrunoii. M. : ®I'BHY «MucTutyT cTpaTterun passutus odpasoBanus PAO», 2022

7. CucTema OLIEHKHU J1OCTHKEHHH TUIaHUPYEMBIX MIPEMETHBIX PE3YJIbTaTOB OCBOCHHS y4eOHOr0
npeamera « XuMusy : meroguueckue pekomengauuu / [A.A. Kasepuna, M. I'. Cractuna). — M. :
OI'BHY «MuctutyT crparerun pa3BuTHs obpasoBanusy», 2023.

9 knace

1. Hsyuaem xumuio B 9 kiacce: augakruyeckoe nocodue k yueonuky O.C. IN'abpuensna «Xumus 9»
JUTS YYalIUXCcs U yuuTenei o0ieodpa3oBaTe/bHBIX YUeOHBIX 3aBeienuit — 2-¢ u3l., -M.: Jlpoda,
2009.

2. Xwumus. 9 knace: Kontponbnsie u mpoBepounbie padoTsl k yuebnuky O.C. abpuensna «Xumus.
9» /0.C.I'abpuensau — M.: [Ipoda, 2009.

3. Xwumus. 9 kiacc: Pabodas terpanp k yueonuky O.C. 'abpuensna «Xumus 9» - M.: [Ipoda, 2010.

4. Xumusa. 9 knacc: yuednuk / O.C. IN'abpuensn. — 2-e uzz., crepeorurt. — M.: JIpoda, 2014.



5. Xumus (6a30Bblif yposeHs). Peanmzanus tpedosanuii @I'OC ocHoBHOro odmiero odpazoBaHus:
MeToandeckoe mocodue s yuutens / Kasepuna A. A., Ilmuyrmma I'.B.; mox pea. I'. B.
[Tuayrunoii. M. : ®I'BHY «UHcTuTyT crpateruu pazputusi odpasosanusi PAOy, 2022

6. Cucrema OLEHKH JOCTHXCHHMH IUIAHUPYEMBIX IIPEIMETHBIX PE3YJIbTATOB OCBOEHHs y4eOHOro
npeaMeTa « XuMHsI» : Metoauyeckue pekoMmenmanuu / [A.A. Kasepuna, M. I'. CHactunal. — M. :
OI'BHY «MHucTutyT crpareruu pa3sutis odpasoBanusy», 2023.

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubmoreka IJOK https://m.edsoo.ru/7f41837¢

https://www.vaklass.ru/p/himija/8-klass

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

https://www.yaklass.ru/p/himija/9-klass




