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MNOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpaMmMa o XuMuM Ha YpOBEHb OCHOBHOT'O OOIIET0 00pa3oBaHUs IS
oOyuaromuxcs 8-9-x knaccoB Mununckoir COIL, pununana MAOY Hcerckoit
COMI Ne 1 pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU :

o @enepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBaHuU B
Poccuiickon @enepanumny;

o npukaza Munnpocemenus oT 31.05.2021 Ne 287 «O6 yTBepKACHUU
(denepanbHOTo rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHAApTa
OCHOBHOT'O 00111eT0 00pa30BaHUs»;

o npukaza Munnpocseuienus ot 18.05.2023 Ne 370 «O0 yTBepkACHUH
denepanbHOil 00pa3z0BaTENBHONU MPOrPaMMbl OCHOBHOTO OOIIETr0
00pa3oBaHUs»;

« npukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O6 yTBepKaeHUU
[Topsiaka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbLHOM
NEATEeIIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTe/IbHBIM MpOrpaMMaM —
o0Opa3oBaTeIbHBIM MIPOrpaMMaM HauaJbHOTO O0IIEro, OCHOBHOI'O OOIIETO
U CpEJIHEro 00I1Iero o0pa3oBaHus»;

o CanlluH 1.2.3685-21 «['urnennyeckrue HOPMaTUBBI U TPEOOBAHUS K
oOecrieueHunto 6€30MacHOCTH U (M) 6€3BPEIHOCTH sl YeTTOBEKa
(bakTOpOB Cpelibl OOMTAHMSY, YTBEPKACHHBIX IOCTAHOBICHUEM TJIaBHOTO
caHuTapHoro Bpaya ot 28.01.2021 Ne 2;

o CI12.4.2.4283-26 «CanuTapHO-3IUIEMUOIOTUUECKUE TPeOOBaHUS
K OpraHu3alusIM BOCIIUTaHUS U 00YYEHUs, OTAbIXA U 03I0POBIEHUS JeTei
U MOJIOJIEKI»

¢ C YYETOM M3MEHEHHUI, BHECEHHBIX MpHUKa3aMu MHUHIPOCBEIICHUSI OT
09.10.2024 Ne 704 «O BHECEHMHM U3MEHEHUI B HEKOTOPBIE MPUKA3bI
MununctepcrBa npocsemenus Poccuiickon denepanuu, Kacarommecst
denepanbHBIX 00pPa30BaTEIbHBIX IPOrPaMM HAYAJIBHOTO OOIIETro
00pa3oBaHUs, OCHOBHOI'O OOIIIET0 00pPa30BaHUA U CPEIHETO OOIIETO
00pa3oBaHMS»

e C y4ETOM M3MEHEHUM, BHECEHHBIX IPUKa30M MuHHCTEPCTBA
npocenieHus Poccuiickoit @enepaunn ot 10.11.2025r. Ne 808 «O
BHECEHUM U3MEHEHUI B HEKOTOpPBIE NPUKa3bl MUHUCTEpPCTBA
npocsemenus Poccuiickoit deneparuu, kacaroniuecs GeaeparbHbIX
o0Opa3oBaTeIbHBIX TPOTPAMM HAYaIBLHOTO 00IIero 00pa3oBaHus,
OCHOBHOT'0 00111eT0 00pa3oBaHus, CPEIHETO 00IIero 00pa3oBaHUs
(3apeructpupoan Muntoctom Poccun Ne 85296 ot 11.02.2026)

¢ y4eOHOTO IMJIaHa OCHOBHOTO 0011er0o 00pa30BaHUs, yTBEPKIACHHOTO
npukazoM MAOY HUcetckoit COII Ne 1 ot 24.08.2026 Ne 244 «O
BHECEHUU U3MEHEHUI B OCHOBHYIO 00pa30BaTeIbHYIO POrpaMMy
OCHOBHOTO 00111eT0 00pa30BaHUA;

+ (enepanbHOl paboyell MPOrpaMMbl IO Y4EOHOMY MPEAMETY « XUMHUSI.



Pabouas nmporpaMma opueHTHpPOBAaHA Ha 1EJEBbIE TPUOPUTETHI,
chopmynupoBanHbie B defiepaabHON paboueli mporpaMmMe BOCIIUTAHUS U B
paboueit nporpamme Bocriutanust MAOY Hcerckoit COIIT Ne 1.

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJdbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00I1ero 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha ocHOBe (eaepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETOIaBaHusl Y4eOHOTO MpeaMeTa « XUMUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Oaé€T TpEACTaBICHHUE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeIbHOE PEIMETHOE coaepKaHue,
peayCMaTpUBACT paCOpPEIIEHUEe €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE 10
pazienaM M TeMaM IMPOTPaMMbl IO XHMHUHU, OMPEIETSCT KOJWYECTBEHHBIC H
KaueCTBCHHBIC XapaKTEePUCTUKHU COJIepXKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUS XUMHH C  Yy4€TOM  MEXIPEJAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpPEAeNIseT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs, a TakKe TpeOOBaHHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaloUmIerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHUU CIY)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpeacTaBiICHUl O MaTepUaIbHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHICHUs TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH i1 CaMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI TUIYHOCTH, €€ 00I1IeH U G YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEU
OoOy4JaroImuXCcsi, HABBIKOB HMX CAMOCTOSTETLHOW  y4eOHOW  JEeSTENbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHHM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B IPO(HECCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIAJbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIuXCs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYyYEHHHM XUMHUU OOECHEeUMBAIOTCS CleUU(PUKON
COJepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruyecku
aJanTUPOBAaHHBIM OTpak€eHWEM 0a30BOM HAYKH XMMHH Ha ONpEIeIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00111eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMHUCS CHUCTEMBbI IEPBOHAYATBHBIX TMOHATHN XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TMOHITUN
OPraHUYECKON XUMHUMU.

Crpyktypa coaepkaHusi IporpaMMbl MO0 XUMUU CHOPMUPOBaAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€ m3zydeHuto. CojepxkaHue CKIAIbIBAETCS M3 CUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 10 TMPUHIIUIY
MOCJIEIOBATEJILHOTO Pa3BUTHUS 3HAHWM HAa OCHOBE TEOPETUUYECKUX MPEIACTaBICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XWMUHU;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBS3U;

— TIpEeACTaBICHUNU 00 DIICKTPOJIUTHYECKON JTUCCOIMAIMKM BEIISCTB B
pacTBopax.

Teopernueckne 3HaHUS pAacCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENILHO OT OJJHOTO
YPOBHS K JIPyromy, BBITOJNHSS (GYHKIUKU OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYy4YECHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABIICHUS] O XUMUYECKOW COCTABJISIONICH HAYYHOM KapTHHBI MUPa B JIOTHUKE
€€ CHUCTEeMHOW NpPHUPOIbI, LEHHOCTHOTO OTHOUIEHHWS K HAay4YHOMY 3HAHUIO H
MeToJaM TO3HaHWs B Hayke. M3ydeHue XHMHUHU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKAIOMUNA MUpPH,
«buonorus. 5—7 knaccel» U «du3uka. / Kiacey.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHHME 3HAHWI OCHOB
XUMHYECKOM HayKH Kak OOJAaCTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHL.
3amaya yuyeOHOro mpeameTa COCTOMT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKHX
3HAHUN — BaKHEUITHUX (PaKTOB, MOHATHHA, 3aKOHOB M TEOPETUUCCKUX ITOJIOKSHHM,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B
OpUOOIIIEHNH K HAy4YHBIM METOJaM TIO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B ((OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUUN U
UX T[PUMEHEHUU B Y4eOHO-TIO3HABATEIBHON M Yy4eOHO-HCCIEI0BATEIHCKOM



JEeSATENbHOCTH, OCBOEHUM MpaBHJ O€30MacHOro oOpalieHus ¢ BEIIeCTBAaMHU B
ITOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKHe LI, KaK:

— (GopMHpOBaHME HHTEIUVIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMsl Ha CHUCTEeMaTHYeCKoe MpUOOLIeHUE
oOy4Jaromuxcs K CaMOCTOSTENbHOW MO3HABATEIbHOM JAESTENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO 00yYarOIIUMHCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, IMO3HAHMS M CAMOIMO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIIUX YHHMBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUIOB JIEATEILHOCTH;

— (opmupoBanue oOmEeld (QYHKIMOHATBHOM M E€CTEeCTBEHHO-HAyYHOM
IrPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATh U OLEHUBATH SIBICHHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS M ONBIT, MOJYYEHHBIE NMPU H3YYCHUU
XUMHH, TNPUMEHSTh HMX MpPH pEIIeHUH MpoOJieM B TMOBCEIHEBHOM KHU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOydYalOIIMXCAd TyMaHUCTHYECKUX  OTHOILICHHH,
INOHUMAHUSl LEHHOCTH XUMHYECKMX 3HAHUW JUIsl BBIPAOOTKHM SKOJIOTMUYECKU
11eJIECO00Pa3HOro TOBEAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IIENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEGHMsS  OOIIEUYEIIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uis U HampaBiIE€HHOCTH JalbHEHUIIETrO
o0yJeHusl.

OOmiee 4ucaO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena w BemecTBa. Pu3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeToAax Mo3HaHUS B XUMHUHU. UMCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckass ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KomuuecTBo BemectBa. Mosib. Monsipaas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHHMI] BemiectBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COSTUHCHUM.

dusnuecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MaccChl BellecTB. XUMUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEAKINi (COeAMHEHMS, PA3JIOKEHUS, 3aMEIICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/OBaHUEM, U3yUYE€HHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOIIOJICHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiuil (pasjioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadusi, IpoBeeHNE OUYUCTKH TTOBApEHHOU
comu, HaOMIOJEHWE W  ONHWCAHHME  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3[IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3zmyxa. Kucnopoa — sineMeHT U mpoctoe
BemlecTBo. HaxoxkaeHue kuciopojia B mpupone, (puanueckue M XHUMHUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenune kucnopona. CrocoOsbl



MOJIyYeHUs KUCIOpoJa B JA0OpaTopuu U MOPOMbINUIEHHOCTH. Kpyrooport
KHciopoza B mpupoe. O30H — autoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XMMHUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIMU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUeckue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE W HEHACHINIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eaoBeKka. KpyroBopoT BOAbl B NpPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpasytonie  (OCHOBHBbIE, KHUCJIOTHbIE, aM{(OTepHble) U
HeconeoOpasyromue. Homenknatypa okcumoB. @Puznyeckue W XUMUYECKHE
cBoiicTBa OKcU0B. [loyueHne okcuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHUW. PuU3NUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [lorydenrne ocHOBaHMIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneid. @U3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTaHUUYECKUX COECTMHEHU.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUS KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpamieHnss ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHUIIOB U
OMMCAaHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHUE, PACIIO3HABAHWE W W3y4YCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozencTBue Bojopoaa ¢ okcugom meau (II)
(BO3MO’KHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), HAOIIOJEHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAHUE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAIIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BAaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue  oOpas3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHIAMKATOPOB B PACTBOpAaxX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBopoMm cepHOl KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpadu3alyH, MNOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxHeline Kiacchl HEOPTraHUYECKHX
COCIIUHEHUIY.

IHepuoanuecknin 3axkoH u Ilepuoamyeckas cucTeMa XHUMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKH KIacCCU(UKAIMK XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHBIC METALIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yoT aMbOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUuMHUYECKUX 3JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuognas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cucrtembl xumuueckux 3nemMeHToB [l. . MenneneeBa. Ilepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremnl JI. WM. MenpaeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoandeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHs HaykKu W mnpaktuku. [[. . MeHnpeneeB — yd€HBIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJsIpHAasi) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKIUU.
[Iporuiecchl OkuceHUs: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaAaMHU KHUCJIOT M WIEIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceazu



Peanuzamus MeXnpeaMeTHbIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4e€pe3 HCIMOJb30BaHME Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCuUKalus, TEePUOJUYHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: marepus, aroMm, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ,
W30TOIbl, PAJAMOAKTUBHOCTb, MOJICKYJA, SJEKTPUYECKUI 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (pu3nueckue BETUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpandbl, TOpPHbIE MOPOJBHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX OJIEMEHTOB TEPBBIX TPEX MEPHOJAOB, KalMs, KalbLMs U UX
COCIMHEHUII B COOTBETCTBHM C IIOJOKEHUEM »3JeMEHTOB B Ilepmoanueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJBI XMMHUYECKOW CBSI3U. THUIBI KPUCTAITIMYECKHX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUNIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECCTB. XUMHUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCSA K Pa3IWYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMu4ecKUX peakiui Mo pa3iInyHbIM IpU3HAKaM (T10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIIoBOMY 3¢ deKTy, 1o
W3MECHEHHUIO CTETICHEW OKHUCIECHUS XMMHYECKUX AJIEeMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKHE
YpPaBHEHUSL.

[lonsiTue o ckopoctu xumuueckoil peakuuu. llonstue o0 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiusx. [[oHsITHEe O TOMOTEHHBIX M TeTEePOTEeHHBIX
peakuusx. [lonstue o xkarammse. [IoHsTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPBHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUMU U TMOJIOKEHUE XHMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBiienue YpaBHEHUU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMAd €  HKCMOOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIUTUUECKON TUCCOUHUALMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M JUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakluii MOHHOTO 0OMeHa,
IOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMA U cCcOJell B CBET€ NPEACTAaBIEHUH 00 BIEKTPOJUTUUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HeMeTa/uioB (Tpadura W anMasa), CIO0KHBIX BEIIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MPOLECCAa [UCCOLMALUMU KHUCJIOT, IIEJIOYEd U COJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO  MAaTEpUANIOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKaHUS  peakuuid  HMOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHHUS), Paclo3HABaHWE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHUYECKHME CBOWCTBA HA TNPUMEpPE  XJopa
(B3auMoOJEICTBUE C METallaMH, HEMeTajulaMu, UIeJao4yaMu). XJIOPOBOJIOPO/I.
CosnsHas KUCIIOTa, XUMHUYECKHE CBOICTBa, IMOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BaxxHeWmme Xiaopuasl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka d1emMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeneHUu OokucieHus. CTpoeHune M (Qu3nyYecKue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHBIE MOIU(MUKAIINN KUCIOPOIa
u cepbl. XUMHUECKue cBOMCTBa cepbl. CepoBOaOpOJ, CTpoeHue, (GU3NYECKHE U
XUMUYeckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3HUecKue W XHMHYECKHE CBOWMCTBa (0OIIME  Kak
MPEACTaBUTENS Kjlacca KHUCJIOT U crhenudpuyeckne). XHUMHUYECKHE pEeaKInu,
JeXalMe B OCHOBE IPOMBIIIJIEHHOTO CIOC00a MOJIyYeHHUs] CEpPHOU KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIMHEHUN B mpupoge. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMU Cephbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTENICHU OKUCIEHHS. A30T, pacCIpoOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XumMudeckue ceorctBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKUE CBOMCTBa, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KUCIOT U crenuduyeckue).
Hcnonw3oBanue HUTPATOB MW COJIeM aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoopeHuit. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOUEeH Cpeibl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3JyXa, IMOYBBI W BOAoEMOB). Docdop,
ajutoTpornHbie Moaudukanuu pocdopa, Puznueckue M XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochopras kuciora, pusndeckre U XUMHUCCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTETNIEHW  OKHCJICHHS.  YTIEpOoJd,  aJUIOTPOITHBIC
MoIU(UKALMK, PACHPOCTpPaHEHHE B NpHPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B npupoje. OKcuabl yriepoaa, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, JEWCTBME Ha JKUBBIE OPraHU3MBbI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJOTHYECKHUE MPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r1ino0anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe U XMMHUYECKUE CBOMCTBA,
nojiiyueHue u mnpuMeHenune. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yrojb, NPUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoaax — U UxX
poii B OKM3HM 4YeJOBeKa. MaTepuaibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBONCTBA, IMOJNyYEHUE H
npumenerne. CoenuHeHHMs KpeMHHs B mpupoge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoil kuciore. CHUIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBILIJIEHHOCTU. BakHelIne cTpouTelibHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHoB M UX COCIUHEHHH (BO3MOXXHO HCIIOIb30BaHUE BHUIACOMATEPHAJIOB),
O3HAKOMJICHHE ¢ 00pa3laMu XJIOPUAOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpasmamMmu  ceppl M €€  COCIUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHUE XUMHUUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peaKIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (pU3nuecKuMu
cBolicTBamMu a3oTa, ¢dochopa M HUX COEAUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), 00pa3aMu a30THBIX U (pochOopHBIX yAoOpeHuil, moayyeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHWE CBOWCTB aMMHaKa, IPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUSA U Gocdar-uoH M U3yUYCHHE NMPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOU a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, ¢QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE M H3yUEHHUE
CBOICTB YIJIEKHCIIOTO ra3a, IMpOBE/IEHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CWIMKAT-UOHbBl W HW3yYECHHE MPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTaJjibl 1 X COCAUHEHHS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepmogmueckod cucreme XuMmudeckux siaemeHto . .
MenneneeBa U cTpoeHHs: aToMOB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpHUCTa/UIMuecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3NYecKre W XMMHUYECKHE CBOWMCTBA MeTaioB. O01mume
crocoObl ToyyeHus MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTalb, Yyr'yH, JIOPATIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIILICHHOCTH.

[IlesouHble MeTaUIBI: MOJIOKEHUE B llepmogmueckon cucreMe XUMHUYECKHX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIbI U



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHuWe IIEeNOYHBIX METauIOB U HX
COCAVUHEHUN.

IllenoyHO3EMENBHBIE METAMIBl MAarHMM MW KaJdbIUM: IIOJOXEHHE B
Ilepuonnueckon cucrteMe xuMudeckux siaemeHToB JI. M. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJAeHUE B npupoje. Duznueckne 1 XMuMHUYECKUE CBOMCTBA MarHus
u Kanplus. BaxkuHelmume coequHeHUs] Kalblus (OKCUI, TUIPOKCUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NOJI0)KEeHUE B [leproinueckoil CuCTeME XUMHYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoXXAcHUE B mpuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBa alfoMUHMsI. AM(OTEepHbIE CBOMCTBA OKCHJA U THAPOKCHU]IA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JIEMEHTOB [].
N. MengeneeBa, CTpOCHHME aTroMa, HaxoXJIeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB M CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YyJIbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), OCOOEHHOCTEW B3aMMOJEWUCTBUS OKCHIA
KaJdbllusi W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXHO  MCIIOJB30BAaHHWE  BHUJAEOMATEpPUAOB), TPU3HAKOB  IPOTEKaAHUS
KAUYECTBEHHBIX PEAKLUMM HA MOHBI: MarHusl, KajblWs, AJFOMUHUS, LIUHKA, XKeje3a
(IT) u xene3za (II1), meau (1), HabmroaeHNE W OMKMCaHUE TIPOIIECCOB OKPAITUBAHUS
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kaublus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UccleoBaHNe aM(OTEPHBIX CBOMCTB THMAPOKCHU/IA aTIOMUHMS
U TUIPOKCHUA LIMHKA, PELIICHUE YKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BaxHeuune
METAJUIbI U UX COCUHEHUS.

XuMHSA U OKpY KaOUias cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KHM3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYKaromled cpeabl (MpeaenbHas AOoMycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
Martepuaibl).

Mexcnpeomemunie ceasu



Peanuzammsi MEXNpeaMETHBIX CBSI3€H MpPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHME KaK OOIIHMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHUS: HAyYHBIH (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKALUSA, IEePUOJIUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICeIb, SBICHUE, ITapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIH]I,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJA, DJCKTPUYCCKUN 3apsii, TPOBOIHHKH,
MOJYNPOBOIHUKHM, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, paCTBOP, PAaCTBOPHUMOCTh, KPUCTAJUTHUYECKAs
pemérKka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYCCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, NbIXaHHWe, OWMocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
MIOJIC3HBIC MCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTUralOTCAd B Xo0Jie¢ OOy4YeHUS XMMHUHM B E€JUHCTBE Y4eOHOU u
BOCMUTATEIBHON AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEINI0, TIOHMMAaHUS 3HAYEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHpOpMAIHER o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM W APYrMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM JAESTENIbHOCTH IpHU
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENbHBIX 3a7a4, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce JTOW yueOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYNKH CBOMX TOBapuUIIEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE U XMMUYECKOM PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsA HAYKH W COCTABISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOAbI, B3aHMMOCBS3SIX YEIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMMOJY4YEHUE HOBBIX 3HAHWUN 10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM 4YHUCJE
HaBBIKOB CAMOCTOATENIIBHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, IPOCKTHOM W  HWCCIIEI0BATEIHCKOMN
JESATEIBPHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIECHHOCTH M YPOBHS OOYYCHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJ 0E€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUSA, TIOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMJI 0€30MIACHOTO MOBEACHUS MTPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX,
YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBl, OCO3HAHHS TJI00adbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX PEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeTampenMeTHBIX PE3YyJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHPOBO33PEHHsI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, TIPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIe
WCITIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCaAIbHbIEC yueOHbIE JeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpble oOecneunBaroT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBJICHHUIO Yy4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), UCIOIB30BATh
MOHSTHUS JJ1s1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, TETYKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIE W
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOJb3yEMbIC B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmyla W ypaBHEHUE
XUMHYECKOW peaKiuy — MpU peHIeHUH y4yeOHO-TI03HABATENbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABISTH U XapaKT€PU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUA,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/LCKHe AeHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABIEHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakXKe B KayeCTBE OCHOBBI JIsi (OPMHUpPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONBITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU U TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €0 Pe3ysbTaT, (HOpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpojeraHHol padorte.

Pab6ora ¢ unopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOJYYaeMy0 U3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJEpXkKaHUsA, CIPABOYHbBIC
nmocoOusi, pecypchl MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3JIMYHbIE METOJbl U 3aMpOChl NMPU NOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBINOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONpPEIeIEHHOr0 TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJayd HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATH B Mpouecce ydyeOHOM W
UCCJIeIOBATEIbCKON AEATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHHUE OKpPY’Kalolled MPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHbBIE yHUBEPCAJIbHbIE y4eOHbIe eiicCTBUS:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora M (Wiad) JHUCKYCCHM) IIO
CymecTBy  oOcyxkmaemMod  TeMbl, (GOPMYyJIHpPOBaTH CBOM  IPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  IMOJYYEHHbIE  pe3yibTaTbl  MO3HABATEIBHOM
NESTENbHOCTH B YCTHBIX W TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOT0 JIKCIEpUMEHTa (J1abopaTOpHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  MpPU  PEUICHUU
BO3HUKAIONIUX MpPOOJIEeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (o0cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerysiTuBHbIC YHHBepCaJibHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CAMOCTOSITEIIBHO OMNPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBJISITh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCWCTBUUA INPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYYEHHOIO pE3yJibTaTa 3asBICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPEJJIaraéMbl€ B yCIOBUU 3aJaHU.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBLHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepasibHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOEHHBIE OOYYarOMIMMMCS HAy4yHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUM, BUIBl JESITEIIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpNpETalny, MpeoOpa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHbIX Y4E€OHBIX H
HOBBIX CUTYaIIUsX.

K xoH1y oOydenus B 8 Kkiiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX IMOHSTUH: aTOM, MOJIEKYJa,
XUMHYECKUN B3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIECTBO, CMECHh
(ogHOpONHASE U HEOAHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEILIECTBAa, MOJb, MOJISIpHas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEeMEHTa B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHME, COJIb, 3JEKTPOOTPUIIATEIbHOCTh, CTEMEHb
OKHUCJICHMS, XUMHYECKasl peakuus, Kiaccu(UKalus peakuuid: peakiuu
COCIMHEHHUS, pEaKLUUHU pa3J0KEHUs, pEaKUUd 3aMEeUIeHUs, pPEaKIUuu
oOMeHa, K30~ U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEeKT peakiumu,
AIpO aTroma, JJIEKTPOHHBIM CJIOM aromMa, aToOMHas OpOWTalb, PaaUYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJIApHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PAcTBOP, MAccoBas JOJs BEUIECTBA
(MpolleHTHAsI KOHIIEHTPaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIeHb  OKUCJCHHUS  DBJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbicH Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB
XMMHYECKUX 3JIEMEHTOB OT WX IoJIokeHus B llepuonmueckoil cucrteme,
3aKOHOB COXpPAHEHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHUS, 3aKOHa ABOTaipo;

e ONUCHIBATHh M XapakTepu3oBaTh TalOaMuHylo ¢opmy Ilepuonnueckoii
CUCTEMbl XHMHMUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OosblIne TEpPUOAbl, COOTHOCUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabmune «llepuognyeckas cucrema XuMmudeckux siaemeHToB [J[. .
MenneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHle uxX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPKAasl ONUCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJSIPHYIO  Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEpPAllMd MBICIUTENBHON AEATEIBHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTeMaTH3allUI0, KIACCH(PUKAIINIO,
BBISIBICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3Y4YEHUS CBOICTB
BEIIECTB W XHMHYECKHX pEaKUHUH, €eCTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAOJIOICHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBWjaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYyJIOBaHMEM, a TakXKe TMpaBWjiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKLUMSIMU 1O BBIIOJHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUI0O U COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCIOpOAa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHUCIJIOT C MOMOIIBIO HHINKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xony oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKINsi, XUMUYECKasi CBA3b, TEIJIOBOU d(P(HEeKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAs HUCCOLMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBEcHE, OOpaTUMble W



HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAHOBIICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYecKass peméTka, KOppo3Hus METalioB,
CIJIaBbl, CKOPOCTb XHMMHYECKOM pEAKUHH, MPEAEIbHO JOMyCcCTUMAast
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY [IJIi COCTaBJICHUS (HOpMyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEIATh BAJICHTHOCTh U CTENIE€Hb OKUCICHUS XUMUUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OnpeNeIéHHOMY KJacCy COeIUMHEHUU To (opmysiaMm, BHI XUMHYECKOU
cBs3U (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUIMYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MU XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit cuCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSL «rJaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacupeneneHue WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U HUX COEAUHEHUN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTaBYy Y4YacTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, MO0 U3MEHEHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IMOJATBEPXKAAS ONHUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS DJICKTPOJIUTHYECKOM JIMCCOLUMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYHIHOCTH OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
INPOTHO3MPOBATh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHWs XHMHUUYECKUX TMPEBpAIICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIIbHYIO MOJEKYISAPHYIO © MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJMIO XHMHYECKOTO DJJIeMEHTa 1o ¢opMmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHMYECKOM  MOCyAoH |
nabopaTopHBIM OOOpYIOBaHMEM, a TakkKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TIONYyYEHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKAAIOIINE  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIMKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI U HMOHBI HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIEC OIEpALMU MBICIUTEIHHON JIEATeTbHOCTH — aHaIN3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3alNIo, BBISBICHUE
PUYMHHO-CIICJICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HAOJIIOIeHNe, M3MEpEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
KoHTtpoabHbIe IIpakTHuyeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
XuMus — BayKHas 00J1aCTh
€CTEeCTBO3HA
1.1 TECTBOSH va 1 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYCCKOU NCATCIBHOCTHU
YeJIoBeKa
B
1.2 CHICCTBA I XHMIeciHe 15 1 https://m.edsoo.ru/ONNXR1VFO
peaxiu
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosayx. Kucnopox. Lonsrie 6 https://m.edso0.ru/D5BORTY30
00 oxcruaax
B I
2.2 OROPOAL LIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIIOTaX M COJISIX
Bopa. P Nl 0
2.3 0718, TACTBOPEL. LIOHATHE 0 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMAX
O
24 CHOBHBIC KTAcCH . 11 1 1 https://m.eds00.ru/OT5ASMOWT
HEOPraHMYECKUX COEAMHEHUMN
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /I. U. MenjaeneeBa. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aK0H U
IIepnoauueckas cucrema

3.1 XUMUYEeCKuX 31eMenToB [1. U. 7 https://m.edsoo.ru/TCBIJBVWFZ
MemnneneeBa. Ctpoenue
aToma
XuMudeckas CBs3b.
3.2 OKHCITUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBHUTCJIbHBIC pCAKITNU
Hroro mo pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO HACOB 68

10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmmmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHBbIE (LM(POBHIE)
Ne i/ Kontpoasubie | Ilpakrnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMl
I1 0 i
11 OBTOPCHIE H YITTYDIICHIE SHAHHH 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kiacca
O
12 CHOBHvHe JAKOHOMEPHOCTH XHMITIECIX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DNEeKTPOIUTHYECKAs TUCCOIMALINS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B paCTBOPax
Hroro mo pazneny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
06 e e
2.1 HHT XADAKTEPHETHIA XHMITICCIHX 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ['anorenst
OO1as XapaKTepUCTUKA XMMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 aneMeHToB VA-rpymnmsbl. A3oT, pocdop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO11ast XapakTepUCTHUKA XUMUYECKUX
24 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHUH U UX COECANHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

3.1 OO0mue cBoiCcTBa METAJUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxuelimme MeTamibl 1 UX COSAMHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mno pazneny 20
Paznen 4. Xumus u okpy:xamomas cpeia
B
4.1 CHICCTRA 1 MATCPHAIBL B AHSHH 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro mo paznmeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IIpakTudeckue
n/n Bcero H3yyeHHsi =~ oOpa3oBaTe/IbHbIE PecypChl
padoThI padoTbI
[Ipenmer xumuun. Pons xumuu B
1 YKU3HU yenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BElIECTBA
2 HoHATHE 0 METOAX MOSHAHILA B 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTnueckas padorta Ne 1
I1 0 0
3 « paBHI/ma PabOTEL B NA00paTOpHA 1 https://m.edsoo.ru/L5SEW4353D
Y IPUEMBI OOpaIeHUsI C
J1a00paTOPHBIM 000PYIOBAHUEM)
4 .
4 MICTBIC BELLECTBA 1 eMecH . 1 https://m.edsoo.ru/6TME21FW8
CriocoOslI pazzieneHus cmecei
[IpakTuueckas pabota No 2
5 «Paznenenue cmeceli (Ha mpuMepe 1 https://m.edso0.ru/K3LS5MCRY
OYKCTKU MTOBAPEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKHUE AIIEMEHTHL. 3HAKU
7 (CMMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3DADNAX
3JIEMEHTOB
[IpocTble u cnoHBIE BELIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edso0.ru/AMOBJ3QZ5
3
10 RO TIOETOAHCTEA COCTaRd 1 hitps://m.eds00.ru/IMCA96FX6

BellecTB. XUMudeckas popmya.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanentHoCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

11

OrHOCHUTENbHAA ATOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 105151 XUMAYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV580MVE

13

Komnuectso Bemectsa. MoJib.
MonspHas macca

https://m.edso0.ru/368UNL5Y?2

14

duznyeckre 1 XUMUYECKHAE
SIBJICHUS. XUMHUYecKas pCaKknura

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky 1 yclnoBus NPOTEKAHUS
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpaHEHHUsI MacChl
BEIECTB. XUMHUUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIMYECTBA, MaCChl
BCIICCTBA 110 YPAaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugpukanus XaMu4eckux
peakimii (CoeMHEHMS,
pa3IoKEHUs, 3aMEIICHHS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBlii-
sHIMKIoNeuCcT. O6001IeHNE U
cucTeMaTh3anus 3HaHu|

https://m.edsoo.ru/PIWARH3AB

20

KonTtposnpHas padora Nel o teme
«BemecTBa 1 XuMH4yeckue
peaxum»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopog — sneMeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

Ou3nUecKue 1 XUMUIECKNE
CBOMCTBa KHCJIOPOAA (peaKkuu
oKucieHus, ropenue). [lonstue
00 oxcuax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObl MoTyYeHust KUcaopoaa
B 1abopaTtopuu u
poMBbIIIEHHOCTH. [Ipumenenne
KHCIIOpoJia

https://m.edsoo.ru/\VJWB6A2RD

24

TenoBoit a3pdexT xumMmuueckoit
peaKyy, HOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peaxuusax

https://m.edsoo.ru/PNMKJZHKX

25

TomumBo (HedTh, yroyib U METaH).
3arpsi3HEHHUE BO3/1yXa, CIIOCOOBI
€ro MpeIOTBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas pabora Ne 3 mo
teme «llomydyenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOICTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemMeHT u mpocroe
BemecTBo. HaxokeHue B
MpUpoJIe

https://m.edsoo.ru/WD392ACWB

28

PusnuecKue 1 XUMHUYECKUE
cBolicTBa Bogopoa. [Ipumenenue
BOZIOPOJA

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

TloHdTHE O KUCIIOTAX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOsI MoJTy4eHus BOJOpO/Ia B
naboparopuu

https://m.edso0.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenune u cobupanue
BOJIOPOJIa, H3YYECHHUE €T
CBOMCTBY»

https://m.edso0.ru/SS3WAX33K

32

MouisipHbIit 00bEM razoB. 3aKOH
ABoranpo

https://m.edso0.ru/M3KS0O10DQ

33

Brruucienus o0néMa, KOJTHUYSCTBA
BEIIIECTBA rasa 1o €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA MU
00BEMY

https://m.edso00.ru/MXGOY304M

34

Brranciienust 00bEMOB ra3oB 1o
YPaBHEHHIO PEaKIMU Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIICHHI
rasoB

https://m.edso0.ru/9TQ8AXABY

35

dusznueckue U XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBanuil. [lorsarue 00
WHJIIKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pacTBOpUTEb.
HacpliieHHbIe 1 HEHACHIIIIEHHBIE
pactBOpbl. MaccoBast 10715t
BEILIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTtuyeckas padora Ne 5 o
teme «IIpuroroBneHue pacTBOpoB
C ONPENEIIEHHON MaCcCOBOU JI0JIEH

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BELLIECTBA»

39

KonTtposneHas padora No2 mo teme
«Kucnopoa. Bogopoxn. Bona»

https://m.edsoo.ru/JM7935DRY

40

Oxcuabl: cocTa, KITacCU(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFSJINAY

41

[Tonyuenue n xumuyeckue
CBOMCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OCHOBaHHUSA: COCTaB,
KJ1accu(uKanus, HOMEHKIaTypa

https://m.edsoo.ru/5U397HUSC

43

HOJ'Iy‘IGHPIG U XUMHNYCCKHUEC
CBOMCTBA OCHOBAaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
Kiaccuukaiys, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?7

45

HonyquI/Ie U XUMHUYCCKUC
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI MOJTyYEHUS, XUMHUECKHE
CBOICTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne 6.
Pemenne sxcriepuMeHTaNbHbIX
3a1a4 o teme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3b MEXIY
KJIaCCaMU HEOPraHUYECKHUX
COeIMHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U cUCTEMATU3 Al

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUN

50

KonTtponeHas pabota Ne3 o Teme

"OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX COeMHEHUI"

https://m.edsoo.ru/AFA7IDULD

o1

[IepBble nONBITKH
KJIacCU(PUKAIUYA XUMHUYECKUX
anemMeHTOB. [loHsATHE 0 rpynmax
CXOJIHBIX JIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Ieprnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX 31eMeHTOB /JI. M.
MeuneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[lepuoip1, TPYIIIBL, TOATPYIIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue aromoB. CocTaB
aTOMHBIX sifiep. M3oTornbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3EeKTPOHHBIX
000JI0YEK AaTOMOB DJIEMEHTOB
[Tepuoanueckoit cuctemsl /. W.
MeunneneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTUuKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 IOJI0KEHUIO B
[Tepuonuueckoit cucreme /. U.
MenneneeBa

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [lepuoauyeckoro
3aKOHA I Pa3BUTHS HAyKU U
npaktuku. /. 1. Mennenee —
YUEHBIM, IEJAror U rpaXKJaHuH

https://m.edsoo.ru/SZD8XEOQOP

58

PesepBHeiit ypok. O6001eHNE U

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTH3aIys 3HaHui /
Bcepoccuiickas npoBepouHas
pabota

KonTtposneHas padora Ne4 mo teme
«CtpoeHue atToMa. XuMHUYECKast

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
IpoBepoyHas paboTta
D

60 JICKTPOOTPHIATEIILHOCTD aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHNYCCKUX DJICMCHTOB

61 HNonHas xumudeckas CBsI3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBA/ICHTHA TOJAPHAA 1 https://m.edso0.ru/EOL3MT2AE
XUMHUNYECCKAAa CBA3b

63 KosanenTHas HenopHas 1 https://m.edsoo.ru/9YVR3FUXI
XAMHUYECKAs CBA3b

64 CreleHs OKUCIEHUS 1 https://m.edsoo0.ru/RA6CVXM66
O -

65 KHCTTEIBHO 1 https://m.edso00.ru/ZXNCA7DOZ
BOCCTAaHOBHTEJIbHBIC PEAKIHH

66 OKUCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edso00.ru/QPS46Z5PU
PeseprubIit ypok. O6001IeHNE 1

67 CHCTOMATHAMI SHATHIH HO TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CtpoeHue aroma. XUMHUYeCKas
CBS3b)»
P I . 06006

68 C3CPBHEI YPOK © IvneHHeH 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMATU3AlUs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ieprnoanueckuii 3aKoH.
[Iepnoanueckas cucrema
XUMUYECKHX 3yieMeHToB /1. 1.
Meneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHUYECKUX 3JIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMECHKJIaTypa HEOPraHUIECKHX
BEIIECTB

https://m.edsoo.ru/WTO1WRA2Q

Bunpl xuMuueckon CBA3U U TUIIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponsnas padora Nel o
teme «IloBTOpeHue u
yriay0iieHrne 3HaHuH OCHOBHBIX
paszzenoB Kypca 8 kiacca»

https://m.edsoo0.ru/J4X8ZN212

Knaccudukanus XuMmruaeckux
peaxiuil o pa3auyHbIM
MIpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE O CKOpOCTH
XUMHUYECKOH peakuuu. [Tonstue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuu. DaxkTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHUS

https://m.edsoo.ru/HAFH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH

https://m.edso0.ru/648VV11026

10

Teopust 37IEKTPOIUTHUECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHU peakuui

https://m.edsoo.ru/\VN2SBIN1R

12

XuMHdecKre CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUIN 00
AIEKTPOJIMTUYECKOMN
JIHACCOLHAIIHI

https://m.edsoo.ru/8HH81YVXI

13

XuMudeckue CBOMCTBA COJIeH B
CBETE MPEACTABICHUI 00
ANEKTPOJIMTHYECKOM
JIHACCOLHAIIHI

https://m.edsoo.ru/ETD5QTS4G

14

ITonsaTue o TuapoIn3eC conen

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHNE U CUCTEMATU3ALIUS
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktnyeckas padora Ne 1.
«PerieHne sKkciepuMeHTaNbHbIX
3aau»

https://m.edsoo.ru/7VXTEHIT4

17

KonTtponsHas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOIUTHUECKAs
Jucconranys. XuMHYECKUE
peaKkI B paCTBOPAX»

18

OO01as XxapakTepucTUKa
rajoreHoB. XMMHUYECKHE
CBOICTBA Ha NMPUMeEPE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBojopoa. ComnsiHast
KHCJIOTa, XUMHUYCCKUEC CBOﬁCTBa,
MMOJIY4YCHHEC, IPUMCHCHUE

https://m.edsoo.ru/CWVSHCD2M

20

[Ipaktuyeckas padota Ne 2 mo
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4EHUE €€ CBOMCTB

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus mo ypaBHCHHSIM
XHUMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO1as XapaKTepucTHKa
aneMeHTOB VIA-Tpynmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbie MOIUbUKALUN
cepbl. HaxoxneHnue cepol u €€
COCIMHEHUH B IPUPOE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pO1, CTPOCHHUE,
(bu3nUecKre U XUMUYECKHE
CBOMCTBaA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBHI. CepHaﬂ KHUCJIO0Ta,
(1)H31/ILIGCKI/IC 1 XUMHWYCCKHE
CBOI\/'ICTBEl, IMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKLINH, JIeKAIIE
B OCHOBE IPOMBILIIEHHOTO
crioco0a MOJTyd9eHUs CepHOM
KUCIOThL. XUMUYECKOE
3arpsA3HEHUE OKPYXKaIoLen
Cpeabl COeTMHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brrancnenne MaccoBoi 10
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucThKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
(1)1/131/1%01(1/16 U XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero GU3nvIecKue u
XHMHUYECKIE CBOMCTBA,
MOJIy4Y€HUE U PUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[IpakTrueckas padorta Ne 3 o
teme «[lomyyeHne ammuaxa,
W3yUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP64IFJ

31

A30THas KHCIOTa, €8
(hbU3UYECKHEe U XUMHYECKIE
CBOIliCcTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanue HUTPATOB U
COJIEM aMMOHMS B KQUEeCTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIlen CpeJibl
COEIMHEHUSIMHU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

dochop. Oxeun pocdopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

(docdopHas kucnora,
¢bu3nvecKkre u XUMUYECKHe
CBOMCTBA, MTOJy4CHHUE

34

Hcnons3oBanue pocdaros B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl pochaTtamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacnpocTpaHeHHUE B
npupoie, pusznyeckue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(u3HYECKHEe U XUMUYECKHE
CBOMCTBA. DKOJOTUUECCKHE
poOJIeMBbl, CBSI3aHHBIC C
okcuoMm yriepoaa (1V)

https://m.edso0.ru/OXQAPGNCF

37

VYronpHas KHUCI0Ta U €€ COIU

https://m.edsoo.ru/OHQHD6IPA

38

[Ipaktruueckast padota Ne 4 o
teme "llosiydeHue yriekucioro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'ILHLIC MOHATHS 00
OPraHu4YCCKUX BCHICCTBAX KaK O
COCAMHCHUAX yriiepoJa

https://m.eds00.ru/30T12109Z

40

erMHI/Iﬁ 1 €ro COCANMHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuyeckas pabora Ne 5.
Pemrenne sxcnepruMeHTanbHBIX
3aJ1a4 1o teMe «BaxHele
HEMETaJIbl M UX COCAUHCHUSI

https://m.edsoo.ru/O7ES8D0OD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponsnas padora Ne3 o
TeMe «BaxHelmne HeMeTalIbl 1
HUX COEINHEHUI

https://m.eds00.ru/S85J9UGH3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTaioB. MeTammndeckas CBI3hb
U METaJllIMYeCKast
KPUCTAJUINYECKasl PELIETKA.
du3znyeckue CBOMCTBAa METAJIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHWMHUYECKUE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUYECKHI
P HAIPSIKEHUN METAIIIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme cnocoObI MOTyICHUS
meTtamioB. CiiaBel. Beraucienns
10 YpaBHEHUSIM XUMHYECKHUX
peaKkuuii, €ciii OJUH U3
peareHTOB COJIEPIKHUT IPUMECH

https://m.edso0.ru/G54GDQI2D

46

Ilonstre o KOppO31uHU METAJLIIOB

https://m.edsoo.ru/4AFIGDOWOW

47

Illenoynbie METAILIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIBI ¥ TUAPOKCHIBI HATPUS U
KaJInst

https://m.edso0.ru/Q4DX0G3U9

49

Ienmo4HO3EMENBHBIEC METAJLIBI —
KaIbIIMA U Mardui

https://m.edsoo.ru/REOCDY0K6

50

Baxueiiiue coequHeHus
KaJIbLIUSA

https://m.edso0.ru/CJIR96CMZA

o1

O00011eHNE U cUCTEMATH3ALAA
3HAHUN

https://m.edso0.ru/O5PXGG1BE

52

JKEcTkoCTh BOJBI U cIOCOOBI €6

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
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yCTpaHEHHUs

53

[IpakTtuyeckas padota Ne 6 mo
Tteme "YKEcTKOoCTh BOJIBI U
METO/1bl €€ ycTpaHeHUs"

https://m.edsoo.ru/NFIROKB8J

54

AJFOMUHUIT

https://m.edso0.ru/9ZJ8RD1TV

55

AmMdoTepHbIe CBOKCTBA OKCHIA U
TUAPOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Kemes3o

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I)IBI, TUAPOKCHUIBI U COJIN
xenesa (II) u xxeneza (I1I)

https://m.edsoo.ru/ARTUBLAMP

58

O000I11IEHNE ¥ CUCTEMATU3 AU
3HAHUN

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemrenne sxcnepruMeHTaIbHBIX
3a7a4 1o teMe «Baxxneimue
METAJIIbI U UX COCTHHEHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brruucnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUH, SCITH
OJIMH U3 PEareHTOB JaH B
M30BITKE HIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJa

MMpOAYKTa pCaKINn

https://m.edsoo.ru/AYD2HE51Y

61

O00011eHNE U cUCTEMAaTH3ALAA
3HAHUN

https://m.edso0.ru/BSTOVTKOP

62

KonTtponsHas padora Ne4 o
TeMe «BakHeilnme MeTauibl U
HUX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemectBa u marepuainsl B

63 N 1 https://m.eds00.ru/OFI32JMTO0
IIOBCCOIHCBHOMU KN3HU YCIIOBCKA
X

64 VIMITHECKOE 3aTPASHENHC 1 https://m.eds00.r/9ANGYEYOI
OKpYIKAroIeH Cpe/ibl
Po elie

65 /Ib XHMUH B pettierii 1 https://m.eds00.ru/18Q203Y28
9KOJIOTUYECKUX MPOOIIeM
Pese i1 ypok. O000menue

66 PBHEI YPOK IUH e n 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTrni3anda 3HaHUU
Peseprubrit ypok. O600meHE 1

67 N 1 https://m.eds00.ru/P52TJZNXV
cucreMaTni3anda 3HaHUU
P i . 006006

68 C3CPBHLIN YPOR. 750 IjleHHe " 1 https://m.eds00.ru/TMK36TJZG
cucreMaTui3anda 3HaHUU

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TIPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYECKHUEC ITOHATHUA»

11

PaCKpLIBaTh CMBICJI OCHOBHBIX XHMHWYCCKHUX HOHATHI: aToM,
MOJIEKYJla, XUMHYECKHH DSJIEMEHT, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOTHAsT W HEOJHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KIaccuUKAIMs ~ pEeaKkIuid:  peakuu  COCAMHEHHS,  PeaKIuu
pa3oKEHUs, pEaKIMH 3aMEIIeHUs, peakuuu OOMEeHa, 9K30- H
SHIOTEPMHUUYCCKHE PEaKIMH, TEIIOBOM A((EKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAsS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUN U

IIPUMCEHATDH OTU IIOHATHS IIPU OIMMCAHUN BEIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JIA COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTAaB4, ATOMHO-MOJICKYJIIpPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PpCaKIUun (HO qucil1y Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY APQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYIIAPHYIO U MOJIAPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYUYHbIE METO/Ibl TIO3HAHUS — HaOJI0/IeHuE,
U3MEpEHUe,  MOJEIUPOBAHME,  HOKCHEpUMEHT  (peajbHbll U

MBICJICHHBIH )

ITo Teme: «BaxHene NpeICcTaBUTEN HEOPTraHUIECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICII  OCHOBHBIX XHMHWYCCKUX TTOHSTHH: OKCH/,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPHUHAJIC)KHOCTh BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

COoeIMHEeHu! 1o popmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BELIECTB Pa3MUHBIX KJIAccOB, MOATBEpPXkIas ONMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN

2.5

IIPOrHO3UpOBAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
KaQ4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTCKAaHHA XHUMHUUCCKHUX

IPEBpALICHUH B pa3IMYHBIX YCIOBHIX

2.6

ClIeZIoBaTh TpaBHJAM TIOJB30BaHUS XHMHUYECKOH TMOCYIOW U
1abopaTOpPHBIM 00OPY/IOBAaHHMEM, a TaKXKe IMpaBUiiaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OMpPENeNEHHOW MaccOBOW J0Jield  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOIUTh XUMUYECKUE IKCIIEPUMEHTBI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TIOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanent, METUIOPAHX U APYTHE)

2.7

IMPOBOAUTH paC‘léTH 10 YpaBHCHHUIO XUMHWYECKOH pcaknuuu

I[Io teme: «llepuommueckuit 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHe aTroMOB.

Xummnueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC peakanumn»

3.1

pPacKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHSATHIM: AApO aToMa,
BHGKTpOHHLIﬁ clioit aToMa, aToOMHasd 0p6I/ITaJ'H>, paauyc artroma,

XUMHUYCCKasd CBA3b, IOJApHAsA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, HWOHHAsl CBsI3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JIEMCHTBI

3.3

ONUCBHIBATh W XapaKTepu3oBaTh TabiuuHyio (popmy Ilepuonnueckoit
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3jiuyarTh IOHATUS «TJIaBHas
noarpynna (Arpynna)» u «mobouyHas mnoarpynna (brpynma)y,

«Maible» U «OO0JIbIIHEY MEpUObI

3.4

packpsiBaTh cmbich [lepuommueckoro 3akona [[.M. Menneneesa:
JACMOHCTPUPOBATH NIOHUMAHUC nepno;mqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCEHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOiuIe
«llepmognyeckass  cucrema  XuUMU4YecKux  anemeHtoB .M.
MenpeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsan sapa, oOliee YHcio

3JIEKTPOHOB U PACIIPE/IeTICHUE UX 10 JIEKTPOHHBIM CJI0SIM)

3.6

OIpEaACIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNIATh BHUJ XUMHUYECKOW CBA3M (KOBaJIGHTHass U HMOHHAs) B

HEOPraHN4YCCKUX COCTUHECHUAX

9 KJIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BeliecTBo U XuMUYeCKas peaKkusi»

11

pacKpbIBaTb CMBICII OCHOBHBLIX XHWMHYCCKHX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTHI, JJICKTPOJIUTHUYCCKAA AUCCOLUalNA,
pCakiiui HMOHHOT'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHUEC W  BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (I(OBaJ'ICHTHaSI, HOHHAas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEeaKLNH

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUUA H

IMPUMCHATH OTU NOHATUS ITPU OMMMCAHUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTHUYECKON IHUCCOLMALUU KUCIOT,
LIEJIOYEH M COJIEH, TOJIHBIE M COKPAIEHHBIC YpPAaBHEHMS PpEaKLIUN

MOHHOTO 0OMEHa

14

PaCKpbIBaTh CYHIHOCTH OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIbHLIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OanaHca ATUX peaklui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKklun

Ilo Temam: «Hemeramuipl U uUX coeauHeHUs» U «MeTamiel U UX

COEIUHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) OOIMINE U CHIEIU(DUIECKUEC XUMUUECKHE
CBOWCTBA TPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEPXkIas OIMHMCAHHUE
puMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIITUX

XUMHUYECKUX PEAKINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJITBEPKIAIONIUX CYIIECTBOBAHHE

T€HETHYECKOM CBSI3U MCXKIY BCUICCTBAMHU pa3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAaHUA XMUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

2.4

cleoBaTh IpaBWaM TOJb30BAHUS XUMUYECKOW TOCyIoll H
nabopaTopHbIM 00OpYyIOBaHUEM, a TaKKe IMpaBUIaM OOpalIeHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU TIO BBINOJIHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOI'O ra3a)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONINE KAYCCTBCHHBIH COCTaB
pa3JIMYHBIX BEIECTB: pPACIO3HABAaTh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkKar, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHUS, MOHBI M3YyUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNICCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKarOLIAsl Cpea»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX IOHSTHMA: HI[K

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIeSITeIbHOCTH —




aHAIIM3 W CHHTE3, CpaBHEHHE, O0O00OIIEeHHEe, CUCTEMATH3AIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO'CJ'IeI[CTBeHHBIX CBSI3€I>1 —  JJId I/I3y‘-I€HI/ISI
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/bl TIO3HAHUS — HAONIOJCHHE, W3MEPEHUE, MOJICIUPOBaHHE,

9KCIEPUMEHT (peabHbI U MBICIICHHBI)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Ponp XMMHUM B KM3HM 4YEJIOBEKA. XHMUS B CHUCTEME HAYK.
Tena u BemecTBa. PuU3NUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BECIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMuu. YucTele BemecTsa u cmech. CriocoObl

pa3aeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTE.. CHMBONBI  XUMHYECKHX

251eMeHTOB. [IpocThie U Cl10KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yYEHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTEeNbHas  aTOMHas — Macca.
OtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBas 10J11 XUMUYECKOIO 2JIEMEHTA

B COEIMHEHUHN

15

KonunuectBo BemectBa. Monbs. MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo ¢opmyrnam

XUMHUYCCKUX COG,Z[I/IHeHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE SBICHUS. XUMHUUYECKas peakuus U e€ MpU3HAKU.
3aK0oH COXpaHEHUsI MacChl BEIIECTB. XuMHUUYeckue ypapHeHus1. Kinaccudukaruys

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMH
paboTel B Jabopatopur W npuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJOBaHHEM, H3YyYCHHE U OIUCaHWE (QHU3MYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMHYECKUX  (TOpeHHe CBEeYM, MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) sBICHUN, HAOMIOJEHHWE W OIHCaHUe
OPU3HAKOB TMPOTEKAaHUs XUMHUYECKMX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aUMOJCHCTBUE Keje3a C paCTBOPOM

conmu meau(Il), nzydenne cnoco6oB pazaeneHus cMeceil (C MOMOIIBI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUA, Xpomarorpadus), mpoBeaeHUE
OYHUCTKH MOBapEeHHOH COJIM, HAOIIOIEHHE U OTIMCAaHHUE PE3YJIbTATOB MIPOBEACHUS
OIIbITa, MJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJECIECH

MOJIEKYJI (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBuTEIN HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecs rasoB. CocraB Bo3zayxa. Kucimopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxaeHue Kuciopoaa B mpupoje, Gu3NYecKne W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CriocoObl
MOJy4eHHUs KHCIOpoJa B J1abOpaTopuM M HpOMBIIUIEHHOCTH. Kpyrosopot

KHcaopo/a B pupojie. O30H — ajuloTponHast MOAU(UKAIHS KUCIIOpoia

2.2

TemoBoil 3pPexT XuMnuyeckoi peakuy, TEPMOXUMHUECKHUE YPaBHEHHUS, 3K30-
U DHIOTEPMUYECKUE peakMU. TOMINBO: yroib U MeTaH. 3arps3HeHne BO31yxa,

ycUJIeHUE MTApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anmeMeHT u npocTtoe Bemectso. HaxoxneHne Bogopoaa B pUpPO/IE,
¢u3znueckue W XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MOJIyYEHHS.

Kucnote! 1 comu

2.4

Monspabiii 00bEM Ta30B. Pac4€Thl M0 XUMUUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIeCTBA B pPacTBOpE. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoOB B NpHUPOJIE W B JKU3HU 4eloBeka. Kpyrosopor
BOJIbI B TpuUpoje. 3arps3HeHue NpUpOAHBIX BoA. OXpaHa W OYHCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: colieoOpa3yroiue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. DPu3nyecKue U XUMHYECKUE

CBOMCTBA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knmaccudukanuss OcHOBaHMIA: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. @U3MUYECKUE U XUMUYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucnor. Homenkmnarypa kucinoT. Dusmdeckue u
XUMHYECKHE cBoMcTBa KUCIOT. Psan aktmBHOCTH MeTtayuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa coseil. dusnyeckue M XUMUYECKHE CBOWMCTBA COJIEH.

ITonmyyenue conei




2.10

I'enernueckas CBA3b MCXKAY KlIaCCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHCIIOpO/ia B BO3JyXe, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJia, HAOJIIOJEHHE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS UM MpEKpallleHus ropeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3LaMu OKCHIOB U OIMCaHME MX CBOICTB, IHOJYy4Y€HHE, COOMpaHUE,
pacno3HaBaHUE M H3Y4YEHHME CBOWCTB BOJOpOJa (TOpeHue), B3auMOJICHCTBUE
BoJiopoaa ¢ okcugom meau(ll) (Bo3aMOXKHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJeHne 00pa3lloB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHUE
OCOOEHHOCTENl PAacTBOPEHMs BEIIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJCICTBHE BOJAbI C METallaMU (HATpUEM U KaJbIMEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpUANIOB), OIpEAETIEeHNE pPacTBOPOB
KHCIIOT M IIeJoYel C MOMOIIbI0 HHAMKATOPOB, HCCIEIOBaHUE OO0pa3IoB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpackl HHJIMKATOpPOB B pacTBOpax KHUCIOT W IIeJIoYell, Hu3ydeHHe
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJlIaMH, PEaKIMid HEUTpaAIU3aliK, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajyla JPYTMM U3 pacTBOpa COJH, pELIeHUE
9KCIIEPUMEHTAJIbHBIX 3a/1ad Mo Teme «BakHeliue Kiacchl HEOPraHHMYECKUX

COCTMHEHUI)

[Tepunoauueckuii 3akoH u [leproandeckas cucTeMa XUMUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasl CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBpie MOMBITKH KIACCU(PHUKAMU XUMUYECKUX dyeMeHTOB. lloHatue o
IPYNIax CXOIHBIX AJIEMEHTOB (IIENOYHBIE U IIETOYHO3EMENbHbIE METaJlIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucrema XUMUIeCcKUX 3semMenToB J[. 1.
Menaeneena. KopoTkonepuonas u JUITMHHOTIEPUOTHAS (hopMbI
[Iepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MNOPAIKOBOIO HOMEpPA, HOMEPOB

INepruoaa U rpynbl 3JIECMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. SHCKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHYECKMX DIIEMECHTOB




ITepnoguueckoit cucremsl .M. MenneneeBa. XapakTepuCcTUKa XMMHUYECKOIO

3JIEMEHTa Mo ero noyoxenuto B [lepuoanueckoit cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aToOMOB XHMMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpylIaM M IIEPHOJAM.
3unauenue [lepumonmueckoro 3akoHa u llepuonnyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J.U. MenpaeneeB — y4€HbIN U

IpaKJaHVH

3.5

Xumnueckass cBsizb. KoBajeHTHas (moJsipHas M HEMOJSPHAs) — CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHYECKUX dJIeMeHTOB. loHHAas CBS3b

3.6

Crenenpb oxuciacHus. OKHUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKUCIUTEIN H BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: HW3Yy4eHHE OO0pas3loB BEIIECTB METaNIOB U
HEMETAIJIOB, B3aMMOJECHCTBUE THJIPOKCUIA LHUHKA C PACTBOPAMM KHUCIOT M
LIEJI04Y€el, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX peakuil (rOpeHue, peakiuu pa3iokKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo n xummnueckas peakuus. [loBropenue

11

[Tepuoanueckuii 3akoH. [lepuoauueckas cucteMa XuMu4eckux 3nemeHton .M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalvs, KadbllUd M UX
COCIMHCHUN B COOTBETCTBUM C TIOJIO)KCHHEM OHJIeMEeHTOB B Ilepuwoaumveckoi

CUCTCMC U CTPOCHHUEM UX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBSI3U. KJIaCCI/ICI)I/IKaI_II/IH W HOMCHKJIATYpa HCOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K pas3iIM9YHbIM  KJlaCCaM HCOPraHNn4CCKux COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPIraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMU4ecKuxX peakiyii Mo pasJndHbIM MpU3HaKaM (10 YUCITy U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Io

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYaCTHIO  Karajau3aropa). OK30- M  SHIOTEPMUYECKHE  pEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOPOCTH XUMHUYECKOH pcakuunuun

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHH.
@aKTOphl, BIMSIOIIME HAa CKOPOCTh XUMHUYECKOM pEakIMM M IOJIO)KECHHE

XHUMHNYCCKOT'O PaBHOBECHA

15

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIMM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMHU
xumuueckoi cBszu. CreneHs nuccounanuu. CUIIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peaknun noHHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEaKluii MOHHOTO OOMEHa,
IIOJHBIE M COKpAalIEHHbIE HMOHHBIE ypaBHEHMs peakiui. CBoWcTBa KHCIOT,
OCHOBAaHMH M coJell B CBET€ MPEICTABIEHUH 00 HIEKTPOIUTHYECKOM

nucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O THApOIH3E coen

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPHCTALUTHICCKUX
pEemETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HeMeTawioB (Tpadura U
ajMasa), CJIIOKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOH peakiuu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB;
WCCIICIOBAaHME  JJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYe u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEICHHE OIBITOB, WUIIOCTPUPYIOMIMX IPU3HAKU
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHHe OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHUE BOJbI); OIMBITOB, HILTFOCTPUPYIONIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (FOpeHUE, PEaKIMu Pa3jioKCHUs, COCAUHCHHS);
pacrio3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIINiA

Ha MOHBI; PpCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl u ux coeauHEHUS

2.1

0611[351 XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/I‘IGCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjopa
(B3aHMOHCﬁCTBHC C MfETallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consuas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa M XJOPOBOJOPOJA HA OpraHu3M 4YesoBeKa. BaxkHeWlne XJIOpUIbl U UX

HaxO0KJICHUE B MIPUPOJC

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHUCIIOpOJia U cephl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)mnqecxne M XAMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK HNpCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CCpHaﬂ KHCJIOTAa, (1)I/I3I/I'~I€CKI/IG A XHUMHYECKHE CBOMCTBA
(oOmme Kak mpeicTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIOco0a IMOJIy4eHHUs CepHOMN
KHCJIOTHI. HpI/IMeHeHI/IG. Comn cepHoﬁ KHCJIOTBI, Ka4UCCTBCHHAsA pPCAKIUMA Ha
cynbgar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B MpUpoje. XUMHUUYECKOEe
3arps3HEHUE OKPYXKAIOMIEH CPeIbl COCTUHEHUSMHU Cepbl (KUCIOTHBIC IOXKIU,

3arps3HEHUE BO3yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS

2.3

OO6miasi xapaktepucTuka 3j1eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIIEHUs. A30T, pacCpOCTpaHEHUE B IPUPOJIE,
(dbu3uvecKkne U XUMHYEeCKHe CBoMCcTBa. KpyroBopot a3ota B npupose. AMMHUaK,
ero (Qusmyeckre M XMMHYECKHE CBOWCTBA, MojiyuyeHue u npumeHeHue. Couu
aMMOHMS, UX (U3MYECKHEe M XUMHYECKHE CBOMCTBA, IpUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbBI aMMOHHMSI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
(bu3nvecKkne W XMMHUYECKHE CBOMCTBa (0OIME Kak TMPEACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHUSI B
KayecTBe MHHEpAIbHBIX yI0oOpeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYXKarollen
Cpelbl COETUHEHUSMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHNE BO3/yXa, MOYBBI

1 BOJIOEMOB)

24

docdop, amnorponHsle Mogudukauu (ochopa, u3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xkucnora, QuU3MYECKHe Hu
XUMUYECKHE CBOWCTBA, MoiyiydeHue. Vcmonb3oBanue (ocdaroB B KayecTBe

MUHEPATBHBIX YI00peHMit

2.5

OOmast xapakrepuctuka 31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA. YTJIEpOoJ, aUIOTPOIHbIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

MOJIYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumoresa riao0anbHOrO NOTEIUICHUS KIMMAaTa; MapHUKOBBIM
addekr. YronmpHas KucCiIoTa M €€ CcoJid, X (U3NYECKUE U XUMUYCCKUE
CBONCTBa, TMOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcrosnb30BaHne KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHavanbHBIE MOHATUS 00 OPraHWYECKUX BELIECTBAX KAK O COCAMHEHHSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AIEeTWICH, 3TaHOJ, IJIMIEPHUH, YKCyCHas
kucinota). MIx cocraB m xummueckoe crpoeHue. IloHsTre o Omosiorudecku
BaXXHBIX BEIIECTBAX: XXHUpaxX, OENKax, YIrieBoJaX — M HUX pOJIU B JKU3HU
gyenmoBeka. MarepuaabHOe €IWHCTBO OPTaHWYeCKUX W HEOPraHWYeCKUX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyYEHHUE W
npuMeHnenne. CoenvHeHHs] KpeMHUs B mpupojne. OOmme mpencTaBieHus 00
okcuzae kpemMHusA(IV) u kpemuueBoil kucnore. CUIIMKATBI, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, POMBIIUIEHHOCTH. BajkHel1e cTpouTenbHble MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGmembl OGe3omacHOTO

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YYCHHE OO0pa3IlOB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPHU-
WOHbI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMs; OMBITHI, OTPAKAIOIINE
(bM3UYeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U WX COCTUHEHUHU (BO3MOKHO
WCITOJIb30BAaHME BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(rasoreHn1I0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCIUHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAHHE BHJICOMATEPHANIOB); HAOIOJIEHWE IIpolecca
00yriMBaHMUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynbdar-uoH ©u HaOmoaeHue mpu3Haka e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3MYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHHWE BHJICOMATEpUAIOB), 0Opa3amMu
a30THBIX U (HOCHOPHBIX yAOOpEeHUi; momydeHune, cooupaHue, pacrino3HaBaHue U
U3YYeHUE CBOMCTB aMMHAaKa; MPOBEJICHHWE KAueCTBEHHBIX pEakKlMii Ha HOH
ammoHust u  ¢ochaT-MOH ¥ U3YYEHHE TMPHU3HAKOB MX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BUJEOMATEPHANIOB); HU3yYEHHE MOJeNe KpHUCTaNIMYECKUX
pemérok anmasa, rpadura, QynaepeHa; O3HAKOMIIGHHE C IPOIIECCOM

aZicopOLIMK PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




IIPOTUBOra3a; IOJIydeHUE, COOMpaHHE, paclO3HABAaHUE U H3Y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-MOHbl U U3yYEHUE INPU3HAKOB MX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOJOYKUMENH CUIMKATHOW IMPOMBIIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BaxHeHIIe HeMeTaUIbl U UX COSIUHEHU

Mertannsl 1 uxX COCIUMHCHUA

3.1

OO01as XapakTepUCTHKAa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxenus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaiioB. Meranndeckas CBs3b U
MeTajyInyeckass KpUCTaJUIMUecKas pelmeéTka. DJIeKTPOXUMMUYECKUN  psf

HaIpsHKEHUHA METaJIJIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O01ue crnocoObl MoJydyeHus
MeTayuioB. [IoHSITHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTalmb, 9yT'yH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/Ibl: MOJOKeHHE B [lepuomnyeckod cuCTeME XUMHUYECKHUX
anemeHntoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJE.
dusndeckue 1 XUMUIECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kanwus). OKCUIBI 1
TUAPOKCUABI HaTpus W Kanus. [lpuMeHeHue IIeIOYHBIX METAIOB U HX

COCTMHECHUN

3.4

[llemoyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoanueckoit cucteme xuMmuueckux sneMmeHToB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUECKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusa. BakHeimme coenuHEeHUs KanbIus (OKCHUI, THAPOKCHI,

couin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHNYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXIACHUC B IIPHUPOIC. duznuyeckue u
XHMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOIiCTBa OKCHJa U THAPOKCHU A

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuyeckux snementos /.M.
MenpneneeBa; CTpOEHHE aTOMa; HaxOXJIeHHE B npupone. Pusmyeckue u
XUMHYECKHUEe CBOHMCTBa skene3a. Oxkcumapl, TUIpokcuanl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U MOTy4EHUE

3.7

XHUMHUYECKUMN OKCHICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PC3YJIbBTATOB KOPPO3HUU MCTAJIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTeN
B3aMMOJICHCTBUS OKCHJA KajdblMg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEPHUAJIOB); HCCIEAOBAHUE CBOMCTB >KECTKOM BOJIBI;
npolecca TOpPEHUs JKejle3a B KHUCIOpojAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKUUil HAa HOHBI
(MarHus, Kanblus, adroMuHHUs, LMHKa, xene3za(ll) u xenesa(lll), memu(Il);
HAOJII0JIEHNE U ONMCAaHUE IIPOLIECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpPHUS,
Kaausi M Kaublus  (BO3MOXKHO  MCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB TMAPOKCHAA AITIOMHHHUS M THIPOKCUIA
LIMHKA; pellieHne SKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxHeine Metamisl U

nX COCIUHCHU A

XHUMHS ¥ OKpYKAKOIIAsl cpenia

4.1

HoBeie Marepuainbl U TexHoJOTHH. BemiectBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370pOBbe. be30omacHoe UCIoab30BaHrEe BEUIECTB U
XUMUYECKUX peakiuuid B ObiTy. [lepBas momomis Mpu XMMHYECKHUX OXKOTaxX H

OTPABJICHUSX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arps3HECHHE
okpyxatomer cpeapl [1JIK. Pons XuMum B pelieHun 3KOJIOTHIECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YTJIEBOJOPOJOB (yrojib, MPUPOJHBIN Ta3, HEe(PTH),

MIPOIYKTHI UX NIEPepabOTKU, UX POJIb B OBITY U MIPOMBIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: HU3y4eHHe 00pa3loB MaTepuaioB (CTEKIIO, CILIaBbI

METaJIJIOB, MOJINMEPHbIE MaTepPHaJIbl)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:

11

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHHMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIel KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCJIE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3YYEHUSA
XUMHYECKUX PEaKIMi; yMEHHE MCIOJb30BaTh MOJCIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o chepax npodeccuoHaNBFHONU JesTeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO TIO3BOJMT OOY4aIOUIMMCSl paccMaTpuBaTh
XUMHIO KakK cepy cBoeit Oyaymieit npodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUU KaK MPOQUILHOTO MpeaMeTa

IpU [Iepexo/ie Ha YpOBEHb CPeTHEro 00I1ero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XWMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKHUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS. XMMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOJAHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHUTENIbHbIE AaTOMHAs W MOJEKYJsIpHas
MacChl, KOJHMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHWE, CONb (CpemHsisi), XUMHYecKas
peakuus, peaklUH COCIUHEHHUS, PEaKUWU Pa3lIOoKEHUs, pPeakUuu
3aMelleHus, Peakuu oOMeHa, TeTIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAcCoBasi JOJSI XUMUYECKOIO
3JIEMEHTA B CO€MHEHUH, MaccoBasi 10J1s1 U MPOLIEHTHAs: KOHLEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJISIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBfA3b, METALIMYECKAs  CBS3b,
KpUCTAJUIMUECKas pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHMOH, JIEKTPOJUT U HEAIEKTPOJIUT,
AIEKTPOIUTHYECKAs JUCCOLMALMSA, PEAaKUMU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKlIMM,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKUCICHHE M  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMbIE peakluy,
CKOpOCTb XUMHYECKOM peaknuu, Kartaimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHMsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHUs

3JIEKTPOJIUTUYECKON TUCCOLUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJITFOYAIOILICH:

3.1

YMEHUE MPaBUIIBHO HCIIOJIb30BATh N3YYCHHBIE BEIECTBA U MaTEPHAIIbI
(B TOM uHcie MHUHEpalbHBIC YIOOpEHHS, METaUTbl M CIUIABBHI,
NPOAYKTH TepepadOTKA TPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHOro rasza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TOHMMAaHHE 3HAYCHUsS >KUPOB, OCIKOB, YIJIEBOJIOB
JUIs. OpraHU3Ma 4YelIOBeKa; yMEHHE MPOTHO3UPOBAThH BIMSIHUE BEIIESCTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKarOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUAMH JPYIrUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHUKaAMHU I/IH(i)OpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIUTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O B€IICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHUC

HCIIOJIb30BaTh €€ s peuICHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara “u CHUMBOJHMYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNYCCKUX BCLICCTB,




YPaBHCHMM  XMMHYECKHX  peakUuid; OCHOBAMH  XMMHWYECKOU

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBS3b MOJOXKEHHS 3eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XapPaKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijapa, oOIIee Yucio
JJICKTPOHOB), PACIPEICICHHEM OJJICKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHS U KATbIUS
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKHAX JJIEMEHTOB (paJlyCc aroMma, 3JIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX ¥ CJIOXKHBIX BEHIECTB OT TIOJOXKEHHS DIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx TMepuojJaXx U  TJIABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMmeHnue knaccupuIupoBarh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHNYECKHE BEIIEeCTBA

7.3 XMUMHYECKHE PEaKIUn

8 YMeHue onpeiensTh:

81 BAJICHTHOCTh W CTETICHh OKHUCJICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapakTep Cpeapl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCJIMTEIb M BOCCTAHOBHUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOUCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI U THAPOKCHIBI

9.2 metamnoB [-IIA rpynmn, amromunus, menu (II), umnka, xeneza (I u

. III), okcuapr yrnepona (II u IV), xpemuus (IV), azora u gocgopa (111
u V), cepr (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiabHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBaTh W XapaKTepu3OoBaTh  CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B
3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE 1 HOHHBIEC YPABHEHUS PEaKLU, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOTro oOMeHa
10.2 OKHCJIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHM4eCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETUICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIUUCIATh (IPOBOJIUTH PACUEThI):
111 OTHOCUTEJIbHYI0 MOJICKYJISIPHYIO W MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA B COETMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM M MACCy pPeareHTOB WU MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMo3HaHWS (HaOmro/eHue,
1 U3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XUMHYECKUX SIBICHUH; yMeHHEe cQOpMyIHpoBaTh MpodiaemMy U
MPEJUIOKUTH MYTH €€ pelIeHus
125 Oe3omacHON pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHMHYECKOU
' OCy/I0H 1 Tab0paToOpHBIM 000PYI0BaHHEM
npaBHiIaMu 0€30MacHOTO OOpaIEHus C BEIIECTBAMHU, UCIIOJIB3YEeMbIMU
B TMOBCEHEBHOW JKM3HH, IPABUIIAMU MOBEICHUS B LEISIX COEpeKeHUs
123 3I0POBbsI M OKpYKaloUleil MPHUPOAHON Cpelbl; TMOHUMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI OMPENeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICHCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IUIAHUPOBAHUS M OCYLIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 M3yYeHHE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU TPOTEKAHUS XUMHUUYECKUX PEAKIII

13.2

M3Y4CHHE CIIOCOOO0B pa3/esieHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M H3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOIy4EHHE YIJIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U NU3Yy4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIOpaHXKa u
¢deHondranenna) A ONpeneieHus] XapakTepa Cpeiibl B pacTBOpPax

KHUCJIOT U LIej04Yei

13.6

WCCIIEIOBAHUE M OMNUCAHHE CBOWCTB HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3AMMOJACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W  HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJISIMH; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOTO MeTajula JPYTMM M3  pacTBOpa  COJIH;
uccueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHNYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCconMaInay; «BakHeHImue HeMETaUIbI U HUX COCIUHECHUI»;

«Baxxnennne MeTalIbl U UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
MPOTEKAHUS PEAKIMi MOHHOrO OOMEHA; KaYeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPHI-, OpOMUI-,
uoaua-, cymbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KajbI¥s, aIFOMUAHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKA

14

YmMmenue:

14.1

MNPEACTABIATL  PE3YJIbTATBI  3KCIICPUMCHTAa B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PEAJIbHO Ha6J'IIO)1aeMI:>IMI/I XUMHUYCCKUMH
SABJICHUAMUA U IPOLECCaMU, NIPOUCXOJANINMHA B MaKpO- 1 MUKPOMUPE,

O0OBSCHSITH IMPUYINHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHbIE XUMUYECKUE TTOHATUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
19 ATOMBI W MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CIIOKHBIE BEIIECTBA.
13 Xumndeckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. CTereHb
' OKHUCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAsT aTOMHas —Macca.
14 OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBast 401 XUMHUYECKOTO 3JIEMEHTA
B COEMHECHUH
15 KomnuectBo BemectBa. Monb. Momnsipuas macca. MomsipHblii 00BEM Ta30B.
' B3anMocBsI3b KOMMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 ®u3nuecKkue U XMMHYECKHE SBJICHMS. XHMHUUYECKAsl peakuus U €€ NPU3HAKHU.
' 3aKOH COXpaHEHHUsI MacChl BENIECTB. XUMHUECKHE YPABHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuomuueckass cucreMa XUMHYECKHUX HIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB
[Tepuonnueckuii 3akoH. [lepuoandeckas cucrema XuMu4eckux snementon /.M.
2.1 MenneneeBa. [lepuoasl u rpymmbl. OU3NYECKUI CMBICT MOPSIAKOBOIO HOMEpA,
HOMEPOB MEpUoJa U IPYIIIbI JJIEMEHTA
Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnekTponbl. CTpoeHue
2.2 AJIEKTPOHHBIX ~ 000J04Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuoanueckoit cucremsl .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NEpUOJIOB, Kalus, Kajblus (paguyca aToMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
2.3 METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCJUHEHHHA B
COOTBETCTBMU C TOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHAs)  CBSI3b.
3.1 DNEeKTPOOTPULIATENBHOCT, ~ XMMHYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTAIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTALIMYECKOM PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxuelimne npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibsl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyromiue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBbIE) 51
HecoJsieoOpa3yroliye; OCHOBAHMN (LIENOYM W HEpPAaCTBOPHUMBIE OCHOBAHUSA);
KHACJIOT  (KHCIOPOJACOJAEp)Kalue M OECKUCIOPOIHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

®Ou3NYecKue W XMMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, Gochopa, yriepoaa, KpeMHHUS

4.3

dusnyecke U XUMHAYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTUA,
HaTpus, Kajlusd, Marius W KajJblusd, aJlOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIA, AMMHUAKA

4.5

dusnuecKkue U XUMUYECKHE CBOMCTBA OKCHIOB HemerasioB: cepol (IV, VI),
aszota(ll, 1V, V), dochopa(ll, V), yraepoma(ll, 1V), kpemuus(IV). IToaydenue

OKCHJIO0B HEMETAJIJIOB

4.6

Xumudeckue coictBa oKCcUIoB: MeTaioB |A—IIA rpymnm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydenne OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THIPOKCUIIOB (Ha MpUMeEpe
THIPOKCUJIOB  alIOMUHHMS, Kene3a, UuHKa). [lomydeHwe ocHoOBaHMI U

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOJAOPOIAHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOW. Ocobbie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OO0u1e xuMu4eckrue CBOMCTBa cpetHuX cose. [lonyuenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHnue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THON KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIY4YCHUS MCTAJUIOB
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I'enernueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUeCKUX peakluii 0 Pa3IuYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKHCICHHS XUMHUYECKUX YJICMEHTOB

5.2

TennoBoit AP PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUH. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBUTCIIN.
[Ipoueccbr  okucneHus A BOCCTAaHOBJICHUI. DNIeKTPOHHBIHN Oaitauc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

2.4

Teopust amekTpoUTHYECKOM Aucconanui. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIHUTEI. CunbHbBIE U cIa0bIe OJICKTPOJINTEIL. CreneHb JUcconuanuun

9.5

Peakiun moHHOTO OOMEHa. YCIOBHS MPOTEKAHUs PEaKIMiA MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pEaKIni

XHUMHS ¥ OKpYKAOIIasl cpesia

6.1

BemiectBa u marepuanbsl B TOBCEIHEBHOW »KM3HU 4eloBeka. be3zomacHoe
HCTIOJIb30BAHUE BEIIECTB U XMMHYECKUX peakiuuii B jabopaTtopurd U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKUX 0KOraX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXkaromieil cpeapl  (KHCIOTHBIE 10U,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MperoTBPALICHUS
[Ipenenbras pomyctumas koHneHTpamus BemiectB (ITAK). Pomp xumum B
pElICHUH DJKOJIOTHYECKUX TMpobsieM. VYcuieHue mnapHUKoBOro sddexra,

Paspymi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUS H UX COCAMHCHUH B
OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH W CEeJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIAaBOB (CTaib, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX cOenHeHMH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllUTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKU YIIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTh),

MPOIYKTHI UX MepepaboTKu (OEH3HH), UX POJIb B OBITY U IPOMBIIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHNMYCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUWJICH, alICTUJICH, 9TAHOJI, TTIMLICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJOTHYECKH BAXKHBIX BCIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBo4ax — 1 Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COSTUHEHUM
7.2 Macchl (MaccoBO) JJ0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus: 8-i kiacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3JaHue, nepepaboTaHHOe
INa6puensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO
«3narenscTBo «IIpocsemenue»

» Xumus: 9-# kiacc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoe
INa6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. AknioHepHOE 00I1IECTBO

«HS,ZI&TGJILCTBO «HpOCBGIII@HI/Ie»

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETHU

HUHTEPHET
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