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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHWI K pe3yldbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHOW IMPOTPAMMBbI
OCHOBHOT0 0011ero oopazosanus, npeactaBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE pabouei
MPOrpaMMbl BOCITUTAHUS IIKOJBI U C YYETOM KOHIEHIMH MPENoJaBaHusl y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMMa 1Mo XUMHHM JaéT MPEACTABICHUE O IENAX, OOIIeH CcTpaTerud OOYYCHUS,
BOCIIUTAHUS W Pa3BUTHS OOYdYaIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBACT paclpe/iesieHue ero mo kjiaccaM u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM MPOrpaMMbl [0 XUMHHU, OIPEIENsieT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTD
U3YYEHUS XUMUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJIOTUKU Yy4eOHOTO
mpolecca, BO3PACTHBIX 0OCOOCHHOCTEH 00yUaIoIUXCs, ONMPEAeIsseT BOZMOKHOCTH MPEeIMEeTa IS
peanuzanuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTelIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHUSI XUMUHU
HA YpOBHE 1eNeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOU
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YI4EOHOTO COJIePIKaHUSI.

3HaHHWE XMMHH CIY>KUT OCHOBOM JUIsi (pOPMUPOBAHUS MHUPOBO33pEHUsT 00ydarolerocs,
€ro TPEJICTaBICHUA O MaTepHaTbHOM CIUHCTBE MHUPA, BAKHYIO POJIb MTPAOT (HOpMHUPYEMEIC
XUMHEH MpeCTaBICHNUS O B3aUMOIPEBPAILICHUAX YHEPTUU U 00 HBOIIOLNHU BEIIECTB B MPUPOJIE,
0 TYTSAX PEMICHUs TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHUS UYCIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEW [Uid caMopasBUTHS H  (HOpMHpOBaHUS
KYJbTYpbI JINYHOCTH, €€ 001IeH 1 PyHKIIMOHAIBHOU IPAMOTHOCTH;

BHOCHT BKJIaJl B (pOPMHpPOBaHHE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB HMX  CAMOCTOSTELHOM  yueOHOM  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B TIOBCEIHEBHOM JKU3HH, TaKk U B
PO eCCHOHAIBHON e TEITLHOCTH;

3HAKOMHUT CO CIeNU(UKOH HAay4dHOTO MBIIIJICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOUH IrpaMOTHOCTH 00y4JaroIInuXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K ECTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBieHHUS B OOyYEeHHH XUMHH 00€CIeYHBAIOTCS crienu(UKon coaepkaHus
y4eOHOrO0 TpeIMeTa, KOTOPBIN SIBISETCS TMENarorMueckd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHSITHI OPTaHNYECKON XUMHH.

CtpykTypa comepaHusl MPOrpaMMbI IO XUMUU CHOPMUPOBAHA Ha OCHOBE CHCTEMHOT'O
noaxona kK e€ m3ydenuro. ConepkaHUE CKIIAJIBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMHUYeckod peakiuu. O0e ATH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akona J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— MpeCTaBICHUN 00 AIEKTPOTUTHIESCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K Jpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJy4YEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3yueHue xummun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YeOHBIX MPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHHH XUMHUH HPOUCXOIUT (OPMHPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS, MPAKTUYECKOM NESTEIBHOCTH YEeIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTYypbl. 3ajaya Y4eOHOTrO MpEIMETa COCTOUT B
(GbOpMUPOBAHUN CHUCTEMBl XUMHUYECKHX 3HAHUM — BaXKHEMIIUX (PaKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX O00OOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, sI3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAAaM MO3HAHUS MPH U3YyYCHHUH BEIIECTB U XUMUYECKUX
peakuuii, B GOpMUPOBAHUU U Pa3BUTUU [103HABATEIbHBIX YMEHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs BaKHOE 3HAUYCHUE
PUOOPETHN TaKUEe LIETH, KaK:

— (popMUpPOBaHUE MUHTEUIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO PEIIEHUHN, CIIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMAaTHYECKOe MPHOOIMIeHHe OO0YyJaromuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieuyeHue YCIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOUIMMHUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue o011 GYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHUWBATh SIBICHUS OKPY’KAIOIIEr0 MHUpPA, UCHOIb3YysA 3HAHUA U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pPELlIEHUH MpolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— ¢popMupOBaHUE y 00Y4AIOIIKXCS TYMAaHUCTUYECKUX OTHOILLEHUH, TOHUMaHUSI LIEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKU SKOJIOTMYECKU 11EJIeCO00pa3HOro MOBENEHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE€ MOTHBAIlMKM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOIIO |
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO HIISI U HATIPABIEHHOCTH JTAJIbHEUIIIET0 00yUeHUs.

CBS3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUSI IIKOJIBI

Peanuzanus BOCIHTATENBHOTO MOTEHIMANA YPOKOB XUMHMH (YPOUHOH HAESITEIBHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MaKCHUMaJlbHO JIOMYCTUMOW  y4yeOHOW  Harpysku)
[IpE1yCMaTpUBAET:

- MaKCUMaJIbHOE UCIIOJIb30BAaHNUE BOCIMTATENIBHBIX BO3MOYKHOCTEN COAEPIKAHUS YPOKOB
s (opMUPOBaHUS y OOYYAIOUIMXCS POCCUMCKUX TPAJAULMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX  IIEHHOCTEH, POCCHWCKOTO HMCTOPUYECKOIO0 CO3HAaHUS Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIIEHUs; MOA00p COOTBETCTBYIOIETO COJEpXKAHUA YPOKOB, 3aJlaHH,
BCIIOMOTaTeNbHBIX MaTepUaioB, MPOOIEMHBIX CUTYallUH 17151 OOCYKICHMUIA;



- BKJIFOUEHHUE B COJEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUSA, HX
yUYeT B ONPEAEIEHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOLINX BOCIUTATEIbHOE BO3/IECHCTBHE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIIUTATEJIbHBIM HJI€AJIOM, LIEJIbI0 U 3aJadyaMHl BOCIIUTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEAIU3alUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH;

- IPUBJICYEHUE BHUMAHUsI 00YyYarOUIMXCs K [ICHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha ypoKax
IpPEMETOB, SBICHUH W COOBITHH, WHUIMUPOBAHUE OOCYXKIEHUH, BBICKAa3bIBAaHHH CBOETO
MHEHHs, BBIPAOOTKM CBOErO JIMYHOCTHOIO OTHOIIEHUS K HM3y4aeMbIM COOBITHSIM, SBICHMSM,
IuLam;

- TINpPUMEHEHUE HHTEPAKTUBHBIX (opM yuyeOHOM paboOTBl — MHTEIIEKTYaIbHBIX,
CTUMYJIMPYIOIIMX [TO3HABAaTEJIIbHYI0 MOTHUBALIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIINUX
BO3MOXHOCTh IPUOOPECTH OIBIT BEIEHUS KOHCTPYKTHBHOIO [JHajora; rpylroBod paboThl,
KOTOpas YYWUT CTPOHMTHb OTHOUICHHS W JEHCTBOBaTb B KOMaHJIE, CIIOCOOCTBYET pa3BHTHUIO
KPUTHYECKOIO MBILUICHHUS;

- moOyxaeHne oOydJarommxcsi COOM0AaTh HOPMBI NOBEICHHS, NMpPaBHUJIa OOLICHHUS CO
CBEpCTHUKAMM M TEJarorndeckUMu paOOTHHKAMHU, COOTBETCTBYIOIME YKIAAy UIKOJIBI,
YCTaHOBJICHUE U MOJIEPKKY J0OpOKenaTeIbHON aTMochepsr;

- OpPraHM3aLMI0 HAaCTaBHUYECTBA MOTMBHMPOBAHHBIX M 3PYIMPOBAHHBIX OOYyYarOIIHUXCS
Ha/l HEYCIEBAIONIMMHU OJHOKJIIACCHHKAMHM, B TOM WYHCIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
HOTPEOHOCTAMH, JAIOLIEr0 OOYYarOIIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- MHULIUUPOBAHHME U HOJAEPXKKY HCCIEI0BATENbCKOM JeATeNbHOCTH O0yJaromuxcs,
IUIAHUPOBAHUE W BBINOJIHEHUE WHAMBUAYAJIbHBIX U TPYIIIOBBIX IPOEKTOB BOCIUTATEJIbHOM
HaIpPaBJIEHHOCTH.

Pe3ynbrarel enuHCcTBa y4eOHOM M BOCIUTATENIBHOM J1E€ATENbHOCTU OTPAXXEHBbI B pa3jeie
paboueil nmporpammsl «JIMUHOCTHBIE pe3yNbTaThl U3yYEHHsI y4eOHOro mnpeaMera «XUMHsS» Ha
YPOBHE OCHOBHOTO 00I11eT0 00pa30BaHUs.

MECTO YYEBHOI'O ITIPEIMETA «XUMMS» B YYEBHOM IIJIAHE

B cucreme o6mero o6OpazoBaHus «XuUMHS» SBISETCS 00sA3aTeIbHBIM y4eOHBIM
IpeIMETOM, KOTOpPBIM BXOOUT B COCTaB IpeAMETHON obnactu «EcrecTBeHHO-Hay4YHbBIE
npeaMeTsly. OOlee YucIo 4acoB, OTBEACHHBIX ISl U3Y4eHUs OMOJIOTHH, COCTABIsET B 9 Kiacce
— 66 yacoB (2 yaca B HEJIEIIIO).



9 KJIACC

BemecTtBo M XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuyeckux osnemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajldsd, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [leprondeckoii CuCTeME U CTPOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BUABI XMMHMYECKOM CBSI3H. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
cBsa3u. Kiaccupukanusi 1 HOMEHK/IAaTypa HEOPraHMYECKHUX BelecTB. XMMHMYECKHE CBOMCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COECIUHEHHMM, T'€HEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccuukanus XMMHYECKUX peakuil M0 Pa3IudHbIM MPU3HAKaM (IO YUCIIYy U COCTaBY
YYacTBYIOUIMX B PpeaKUUH BELIECTB, MO TEmIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aTopa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonaTne o cxkopoctu XuUMU4Yeckoi peaknuu. [loHsTHE 00 OOpAaTHMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. llonstne o XxumuueckoM paBHOBecHH. DakKTOpbl, BIMSIOIMIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U NI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTENIBHON peakuuu. COoCTaBIEHHE YPABHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopus 2MEKTPOIUTUUECKON IUCCOLMALAN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTnoHsl,
QHUOHBI. MexaHu3M JAMCCOLIMAallMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenens qucconnanuu. CuiabHbIE U Cl1a0ble SJIEKTPOIHUTHI.

Peakium noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa, MOJIHBIE U
COKpAaIlEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumennt:

O3HAaKOMJIEHHE C MOJEJSIMM KPHUCTAUINYECKUX PEIMIETOK HEOPraHWMYECKHUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAa HATpPHUs),
WCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpoB, UCCIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIIIN
KHCJIOT, Ienodyed M coneld (BO3MOXKHO MCIIOJIb30BAaHME BHUAEO MaTepHalioB), IMpPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIENICHME Tra3a, 0oOpa3oBaHME BOJbBI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHe, peakluu pas3iokKeHMs, COCAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KauyeCTBEHHBIX DPEAKLUI Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTtajibl 1 MX cOeJUHEHHUS

OOmiasi xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CrtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XVMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMEeTalulaMu,
miesouyamu).  Xuopoopopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxknelme Xia0pu bt
Y X HaXO0XJIEHUE B IPUPOJIE.

Obmas xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKALIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak



MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak TMpeICTaBUTENS Kiacca KUCIOT M crenuduueckue). XUMHYECKUE pPEeakluu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi Kuciotel. [Ipumenenue
cepHOi KucIOThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalolell cpembl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUSI.

OOmas xapaktepucTuka s71eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHUS. A30T, paclpoCTpaHeHHEe B Npupone, (Qusmdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYECKHUe
CBOIiCTBa, nonydyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJIydYeHHE,
busznueckue W XUMHYECKHE CBOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUECKOe 3arps3HEHHE OKPYXKAIOIe cpebl COSAMHEHUSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docdopa, duznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, moiydeHue. Vcnombp3oBanue ¢ochaToB B KavyecTBe
MUHEPATBHBIX YIOOPEHHIA.

OOmast xapakrepuctuka syeMeHToB |V A-rpynmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHBIE CTEMIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUIeCKrue cBOMCTBa. Ancopouus. KpyroBopot yriepona B mpupoie.
Oxkcunsl yriaeposaa, ux (U3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
NOJyYCHHE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIeMBbl, CBsI3aHHbIe ¢ oKcuaoM yriepoxaa (1V),
TUIOTE3a TII00AIbHOTO MOTEIUIEHHUs KJIMMaTta, MapHUKOBBINM 3QQeKkT. YroibHas KHCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonmp3oBanume  kapOOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

IlepBoHauyabHble MOHATUS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJMHEHUSX yriepoja
(MeTaH, JTaH, OTHWJCH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kuciora). IIpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MPOMBIIIICHHOCTH. [1oOHATHE O OMOJIOTHYECKH BaKHBIX BEIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTMHEHHH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKME CBOMCTBA, IOJIY4Y€HHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpexncrasieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKCcnepumenm:

n3yueHne o0pas3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-UOHBI U HAONIOACHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHUE CBOMCTBA T'aJIOTEHOB M UX COEIMHEHHUI (BO3MOXHO
HCIIOJIb30BAaHUE BHUJAEOMATEpUaloOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOPUAOB (TajJOre€HUIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyriauMBaHUS  caxapa TIOJ JICHUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHHE KauyeCTBEHHOW pEeaKIMH Ha CyiIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3aMu a30THBIX U POochHOpPHBIX yI00peHuH,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE



KaYeCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BAaHUE BUJCOMATEPHAIOB), U3y4YEHHE MOJENIeld KpUCTAUIMYECKHX PEeHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, cooupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKAaTHOM IMPOMBILIJIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3ajay 1o Teme «Baxuenne
HEMETaJUIbl U UX COCTUHEHUSD.

Metanbl M MX COeIMHEHH S

OOmiass xapakTepUCTUKa XHUMHUYECKHUX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBA3b M METAUIMYECKas KpPUCTAJUIMYECKas
pemiéTka. DJIEKTPOXUMHUYECKUN psifl HanpspDKeHUH MeTamioB. Du3nuecKue U XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, JFOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilesrounsle MeTauIBL: MOJ0KEHWE B Ilepuonnueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpO€HUE X aTOMOB, HaXOX/JeHUE B npupoae. Puznueckre U XMMUYECKUe
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[I{erounO3eMenbHBIE METAUIBI MAarHMii M KanblUWW: IosoxkeHue B llepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUEe U XUMUYECKHE CBOMCTBA MarHus U Kajlblus. BaxkHelmume coenrnHEHUs
KanmbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonmueckoin cucreme xumudeckux snemeHrtos I, U.
MeneneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusznueckne U XUMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHMSL.

XKenezo: nonoxenue B Ilepmonnueckoil cucreme xumuyeckux a3yeMeHTo J[. H.
MeHeneeBa, CTpOCHHE aTOMa, HaxOXKJICHHE B npupoae. Ouznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcuasl, Tuapokceunsl u comu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
IIOJIy4ECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pasllaMHd METalIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMHU,
U3y4eHHE Pe3yJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO HCIIOJb30BAHUE BHICOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, alFOMUHUS, LMHKA, *kene3a (I1) u sxenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus M KaJbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA [INHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyKamoLmas cpeaa

BemectBa u MaTepuasl B [IOBCEIHEBHOM JKU3HU YEJIOBEKa. be3onacHoe UCoib30BaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Npu XUMHUYECKUX OXOrax u
OTPABIICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMycTUMas
KOHIIEHTpalus BemecTs, Aajee — [1/1K). Ponb XuMuu B perieHH# 3KOJIOTHIYECKUX MPOoOIeM.

Xumuueckuii IKCnepumenm:

u3yueHne o0pas3IoB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTEpPHAIbI).



Meostcnpeomemnwie ceasu

Peanuzaiust MeXnpeaMEeTHBIX CBSA3EH MPU U3YyYEHUU XUMHH B 9 KJacce OCYIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHIA,
SBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICNbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0miue ecTeCTBEHHO-HAy4YHBbIE IOHATHUS: HayudHbI (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaM3,  CHUHTE3,  KIacCH(UKaIMs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIelIb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MAaTEPUAIIbI.

®dusnka: marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIIBbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIIPOBOIHUKH,
TUBJICKTPUKHY, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3UYeCKUe BeIHYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMa, MHUHEpaIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TMOPOJbI, TOJE3HBIC

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbI

JluyHOCTHBIE pe3yJabTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i€ OOy4YeHUs XUMUU B €IMHCTBE Y4eOHOIl M BOCHUTATENIbHOMN JESTENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHU, MPHUHITHIMH B OOIIECTBE MpaBUIAMH M HOPMaMH TOBEJICHHS M CIHOCOOCTBYIOT
MpoIieccaM CaMOIIO3HaHUS, CAMOPA3BUTHUS U COITUAM3AIIAN 00YJarOIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOU TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIIMM W paCHIUPEHUE ONBITa JCSITEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMSA:

LEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacleAnio, TOHUMAaHUs 3HAUYCHUS XUMHUYECKOW HAyKH B IKU3HH COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HH(pOpMAIME O TEePeOBBIX JOCTHKEHHSIX M OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPONCTBE MHUpa
1 O0IICCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS] O COIMAIbHBIX HOPMAaxXx W TNpaBWIaX MEXKIMYHOCTHBIX OTHOIICHW B
KOJIEKTHUBE, KOMMYHUKATHBHOMN KOMITETCHTHOCTH B 0OIIECTBEHHO MTOJIC3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPYECKOM W APYrUX BHJAX JAESITENbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM NEATEILHOCTH TPH BBIMOJHEHWU YUe€OHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOTHEHUM XUMHYECKUX OJKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX TIPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAHUIO W B3aHMMOIIOMOIIM B TPOIECCE ITOHW y4eOHOW MeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEIIECTBE W  XUMHUYECKONW  pEeaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKM M COCTABIISIIOLUIME OCHOBY ISt
MMOHUMAHUS CYITHOCTH HAay4YHOW KapTHUHBI MUPA, TPECTABIEHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL MPUPOJIbI, B3aUMOCBS35X YEJIOBEKa C MPUPOJHON Cpeoil, 0O pojid XMMUU B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;



MIO3HABATEJIbHBIC MOTHUBBI, HANpPABJICHHBICE HA IIOJYyYEHUWE HOBBIX 3HAHWW 10 XUMUH,
HeoOXomuMbIe Il  OOBSCHEHUS HAOMIOAaeMBbIX IMPOLIECCOB U SBICHUH, TO3HABATEIHHOM,
MH(OPMALIMOHHON M YUTATENIbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON padoThI ¢
y4eOHBIMA TEKCTaMH, CIPABOYHOW JIUTEPATYpOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYCHHIO M IO3HAHMIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U HCCIEI0BATEIbCKONW JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4YEeHHS B JaJIbHEHILIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LIEHHOCTU XU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3JI0pOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIEACTBUA M HENPUSATHE BPEIHBIX MPUBBIUEK
(ynotrpeOnieHUsT aNKOTrOoJisl, HApPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTH COOJIOJACHHS TIPaBUI
0€301MacHOCTH NP OOpaleHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH,

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyAa pa3lIudyHOro poja, YBaKEHUE K
TPYAY U pPe3yJibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHUN MO0 XUMHUHU, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOIDKEHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIICCTBCHHBIX HWHTEPECOB U
MOTpeOHOCTEH, YCHemHol TpodeCcCHOHaIbHONW NESTENIbHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHUM,
TOTOBHOCTB aJalITHPOBATHCS B MPO(EeCCHOHAIBHO cpejie;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOYHMKY >KM3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMsS, MOHHMMAaHUE ILIEHHOCTH 3J0POBOr0 M 0€30MacHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOZCHMS MpaBuil 0€30MacHOrO MOBEIEHHUs Impu paboTe ¢ BelIeCTBaMH, a TaKkKe B
CUTYalHUsIX, YTPOKAIIUX 3[I0POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJIydaeMble IPU U3YUYEHUU XUMUH, JJIs pElIeHus 3aad,
CBSI3aHHBIX C OKPYXAOUIEH MNPUPOJHON CpENoW, Uil TOBBILIECHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpbl, OCO3HAHHs TJIOOATBFHOTO XapaKTepa SKOJOTMYECKHX MpOOJIeM W MyTell WX pelieHus
MOCPEICTBOM METOJOB XHWMHH, HKOJOTHYECKOTO MBINIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MM03HABATEIbHONW, KOMMYHUKATUBHON M COLIMATIbHON MIPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe merampeaMETHBIX pPE3YJIBTaTOB BBIACTSAIOT 3HAYMMBIE I (OPMHUPOBAHUS
MHPOBO33PEHHUs OOIIEHAayuYHble TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, THUMOTe3a, (PaKT, CHUCTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O
LIEJIOCTHOW HAy4YyHOW KapTHHE MHpa, U YHHUBEPCAJIbHbIE Y4eOHBIC ACHCTBUA (TMO3HABaTEIbHEIE,
KOMMYHHKATHBHBIC, PETYIATUBHBIE), KOTOpbIE OO0ecleynBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOATEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NeITeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJornueckne geicTBUs:

YMEHHUSI HCIHOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBILIUIEHUS] TPU OCBOCHHMHM 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHATHH (BBIICIATH X XapaKTEepHbIC MPU3HAKH, YCTAaHABIUBATH
B3aMMOCBS3b C IPYTHMMH MOHATHUSMHU), UCTIONB30BATh MOHATHS sl OOBSICHEHUS OTACTBHBIX (DAaKTOB
W SIBICHWH, BBIOMpATh OCHOBAaHUS W KPUTEPHH JUIsI KIACCH(PUKAIMH XUMHUYECKHUX BEIIECTB U
XUMHYECKUX pEeaKlUi, YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
W3y4YeHUs, CTPOUTD JIOTUUECKHUE PACCYKICHHS (MHIYKTHBHBIC, IETyKTUBHBIE, TI0O AaHAJIOTHH ), JIEIaTh
BBIBOJIBI M 3aKJIFOYCHUS;



YMEHHE MPUMEHSTh B Ipoliecce MO3HAHHS TMOHATHS (MPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOJIb3YeMble B XHMHH, NPEOOpa3OBBIBATH IIHUPOKO
MpUMEHsIeMble B XMMHHM MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMMBOJ 3JIEMEHTa),
XuMu4eckas (opMyaa W ypaBHEHHE XUMHUYECKOW peakUud — TpU pelieHduH ydeOHo-
MO3HABATENbHBIX 33]]a4, C YUETOM ATHX MOJIEIbHBIX MPEJICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3YYaeMBIX O0BbEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHMA,
BBISBJISITH OOIINME 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSI3U U MIPOTUBOPEUHS B U3y4aeMbIX
mporeccax U SBICHUSX.

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

YMEHHUE HCIOJIb30BATh IMOCTABICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHUS, a
Takkeé B KayecTBE OCHOBBI g (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3AlUU M MPOBEACHUIO YYECHHYECKHX
HKCHEPUMEHTOB, YMEHHE HAONIONATh 32 XOJOM IIPOIECCa, CaMOCTOSATENILHO MPOrHO3UPOBATH €ro
pe3ynbrat, (QopmMynupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
MCCIIIOBAaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOMPATh, AaHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 M3 Pa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHAYECKOTO COJIEPXKAHMsI, CIIPABOYHbIE MOCOOMS, pecypchl VHTepHeTa), KpUTUYECKH OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE TPUMEHSTh Pa3JIMYHbIE METOJbI U 3alPOCHl IPU MOUCKE M 0TOOpe MH(POPMAINH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX ISl BHIMOJHEHHS Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeACNEHHOr0 THIIA, TPHOOPETEHHE OIBITa B OO0JIACTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMAJIbHYIO (OopMy TpeacTaBiICHHUS
nHpOpMallUd W WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, JharpaMMaMu,
npyrumu popMamu rpaduKu U IX KOMOUHALIUSAMU;

yYMEHHUE UCMONb30BaTh U AaHAJIU3UPOBaTh B Ipoliecce y4eOHOW M HCCIe0BaTeNbCKOM
JeSITeTbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIICHHOCTH, CEITLCKOTO X03sICTBA M TPAHCIIOPTA HA
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEBI.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

yMEHHUs 3a7aBaTh BOMNPOCH (B XoJe Juajora M (WiIM) AMCKYCCHM) IO CYIIECTBY
oOcyxknaeMoi Tembl, (OpMyTUpOBaTh CBOM TPENJIOKECHUS OTHOCHTEIHHO  BBITOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEICTABIATh MOJydeHHBIE Pe3yJIbTaThl TIO3HABATEIILHON JESITEIPHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb MPE3CHTAlMI0 pPe3ylIbTaTOB BBIMOJHEHUS XHUMHUYECKOIO
JKCIepUMEHTa (Ja00paTOPHOTrO OMbITa, Ja0OpPaTOPHOM pabOThl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIBHOW M
HCCIIEI0BATENBCKON IEATEILHOCTH MPH PELICHUH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE y4€Ta 0OLINX
MHTEPECOB U COTJAacOBaHUA MO3ULUN (0OCYXKIEHHUS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIIMSI COBMECTHBIX JI€MCTBUI, OnpeiesieHre KPUTEPUEB 10 OLIEHKE KayecTBa BhIMOJIHEHHON
paboThI U ApyTHE).

PeryisiTUBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITEIIEHO OIPENeNsTh IEIH JCATEIHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JAEATENBHOCTb, BEIOMpATh Hauboee
s dexTuBHBIC CITOCOOBI PEMICHNS YUeOHBIX M TTO3HABATEIBHBIX 33724, CAMOCTOSTEIFHO COCTABIIATh
WIH KOPPEKTHPOBATH MPEAJIOKEHHBII aJrOpUTM JEHCTBUI NpU BBIMOJHEHUM 3aJaHUN C y4&€TOM
MOJTyYeHHUsT HOBBIX 3HAHWHA 00 HM3y4aeMBIX OOBEKTaX — BEIIECTBAX W PEAKIHSX, OIEHHBAThH



COOTBCTCTBHUEC  IIOJIYYCHHOI'o peE3yljibTaTra 3asIBIICHHOM ueian, YMCHHEC  HCIIOJIB30BaTb U
AHAJIIM3UPOBATH KOHTCKCTHI, NPCJIaracMbIC B YCIIOBUU 3aIaHM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB II0 OCBOEHHUIO 0053aTENBbHOTO COJAEpIKaHUS,
YCTAHOBJICHHOTO JJAHHOM pabodeil mporpaMMoii, BEIACISIOT: OCBOSHHBIE 00YUYAIOIIMMUCS HAyYHbIE
3HaHUs, YMEHUS U CIIOCOOBI IEHCTBUM, cenuduueckue Ui NpeAMeTHON 001acTH « XUMUS», BUIbI
JESATEIbHOCTH TIO TIOJyYEHHIO HOBOTO 3HAHWSA, €ro HMHTEPIpeTalu, IpeoOpa3oBaHUIO U
IPUMEHEHMIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalUsX.

K xonmy oOydenuss B 9 Kjacce IpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE OymyT
OTpaXkaTb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUH:

® DACKpBIBAaThb CMBICI OCHOBHBIX XUMHUYECKMX IOHATHHA: XMMHYECKHHM 3JIEMEHT, aToM,
MOJIEKYJ1a, WOH, KaTHOH, AaHUOH, IIPOCTOE BEILIECTBO, CJOKHOE BEILECTBO, BaJEHTHOCTb,
NMEKTPOOTPHULIATEIBHOCTD, CTEICHb OKHUCICHHWS, XUMHUYECKass peaklus, XUMHUYECKas CBs3b,
TErI0BOM 3((EeKT peakiuu, MOJb, MOJSAPHBIA 00BEM, PacTBOpP, IEKTPOJIUTHI, HEIIEKTPOIUTHI,
IEKTPOIUTUYECKAs JUCCOLMAllMsA, PEaKIMH HOHHOro oOOMeHa, Karaiau3aTrop, XHMHYECKOoe
paBHOBecHe, 00paTHUMbIe ¥ HEOOpAaTHMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKHCIIUTEb, BOCCTAHOBMTENb, OKHCIEHHE W BOCCTaHOBJECHHE, aJUIOTPONHUs, aM(pOTEPHOCTH,
XUMHYECKas CBs3b (KOBaJIEHTHAs, MOHHAs, METAJJIMYECKasl), KpUCTaJUINYeCKasl perérka, Koppo3us
METaJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKON PEaKLMHU, NPEAeNIbHO nonyctumas koHuenrpanus 11K
BEILIECTBA;

® JUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATUH U MPUMEHSTH 3TU
IIOHSATHSI IIPU ONMCAaHUU BEILECTB U UX IIPEBPALCHU;

® JCIOJIb30BaTh XHUMHUUYECKYI0 CHMBOJIMKY JJIsI COCTaBlIeHHs (OpMYyJ BELIECTB U
YPaBHEHU XUMHYECKUX PEAKIIUI;

® OIpeeNsATh BAJICHTHOCTb U CTENIEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B COSAMHEHMSIX
Pa3IMYHOIO COCTaBa, NMPHUHAJJIEKHOCTb BELIECTB K ONPENCIEHHOMY KJaccy COEAUHEHMHM IO
¢dbopmynaM, BUJ XUMHUYECKOW CBSA3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COEMHEHMX, 3apsii MOHA 0 XUMHUYECKOH QopMmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOIO BELIECTBA,

e packpbiBaTh cMmbich [lepnonnueckoro 3akona J[. M. MeHneneeBa u 1eMOHCTPUPOBATh €TI0
MOHMMAaHME: OINMCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opMy Ilepuonnyeckoil cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jvuyaTh MOHATHUS «IJIaBHas moArpynna (A-rpynmna)» M «1mododHas
noarpynna (b-rpynmna)», manele u OoJbIIMEe NEPUOAbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
UMEIOTCSI B TEPUOJUYECKOM TaOyuIe, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHMS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00Iee YUCIIO AIEKTPOHOB U pacHpeesieHne UX Mo
AJIEKTPOHHBIM CJI05IM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U MX
COEIMHEHMH B Mpezienax MajblX MEpUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;

® KJAaCCU(PHUIMPOBATh XMMHUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBY YYaCTBYIOLIMX B pEaKIMHM BELIECTB, M0 TEIUIOBOMY 3¢ QeKTy, Mo
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaTh (OMHCHIBATh) 0OIME U cheuuUYecKue XHMHUYECKHE CBOMCTBA
IIPOCTBIX U CJIOYKHBIX BEUIECTB, MOATBEPKAAsl ONMMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHUH COOTBETCTBYIOUIUX XUMHUUYECKUX PEaKLINM;

® COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIMU KUCIOT, HIEJI0YEd U COJEH,
MOJHBIE M COKpAaIEHHBIE YpaBHEHHUs peakIMid HOHHOIO OOMEHa, YpaBHEHHUS peaKIuii,
MOATBEPKIAOIIUX CYIIECTBOBAaHNE T€HETHUECKOMN CBS3M MEXY BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

® pPAcKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUuid MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;



® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT UX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYISAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COEIMHEHUs, MacCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu;

e coOirofarh MpaBWia IOJNB30BAaHUS XHMHUYECKOM TMOCYIOW U J1TaOOpaTOpHBIM
o0opynoBaHuEM, a TaK)Ke MpaBuiia OOpaleHHs C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKLUSIMHU 10
BBITTOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbBIX
BEIIECTB (aMMHUaKa U yIJIEKUCIIOro rasa);

® MPOBOAWTH PEAKLMHU, MOJATBEP)KIAIONINE KAaYeCTBEHHBI COCTaB PA3IUYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM IIyTEM XJIOpUI-, OpomMua-, moaua-, kapOonar-, ¢ocdar-, cuiamkar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOLINE
B BOJHBIX paCTBOpaX HEOPraHMUECKUX BEIIECTB;

® [IPUMEHSTh OCHOBHBIE OIIEPALIMU MBICIMTEIBHOW NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 00O0OIIeHHEe, CHUCTEeMAaTHU3allhI0, BBISBJICHHE MPUYUHHO-CIEACTBEHHBIX CBS3€H — s
M3Y4YEHUsI CBOWCTB BEILIECTB U XUMHUYECKUX pEaKUUi, ECTECTBEHHO-HAYYHbIE METOJIbl MO3HAHMS —
HaOI0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoanuecTBO 9acoB DJIeKTPOHHbIE OcHoOBHBIE BU/bI 1€ITEJILHOCTH 00YYAKOIIUXCS
HaumenoBanue K = (undpoBbIe)
Ne n/m | pa3nesioB U TeM Beer OHTpO PaKTH o6 a:?onaTe.ubHue
NpOrpaMMbI o JbHBbIE YeCcKHe P
padoTsl | paboThl | PECYPCHI
Pasnen 1. BemiecTBO 1 XUMHYeCKHE PeaKIMU
Xa AKTCPHU30BATh XUMHUUYCCKHUEC DJICMCHTHI IICPBBIX éX IIepruoa0B
bubmuorexa LIOK P P p P PHOZOB,

[ToBTOpEHue u

https://m.edsoo.ru/7

1412636
PDII 9 knace
https://resh.edu.ru/s

KaJIMsl M KaJIbLIMsI 110 UX nosnoxeHuto B [lepuonnyeckoii cucreme /. U.
Meneneesa.

KnaccuduiupoBarh 1 Ha3pIBaTh HEOPTaHUYICCKHUE BEIIECTBA
HM3Y4YE€HHBIX KIacCOB.

yrioyOnenne ubiect/29/9/ OnuceIBaTh 00IIE XUMUYECKIE CBOMCTBA BEIIECTB PA3IMIHBIX
o | o
3HAHUN KJIACCOB, ITOATBECP2KAATh CBOUCTBA IIPpUMECPAMHU MOJICKYJISAPHBIX
11 OCHOBHBIX 5 1 MOIII 9 xnacc aBHeH’I/Iﬁ )I([I/IMI/EIei[KI/IX €Ak P b P

https://uchebnik.mo | ¥P peatitii. -

pasnenoB Kypca 8 - Onpenensars BUI XUMHUIECKOHN CBSI3U M TUI KPUCTAILNTUIECKON PEIIETKH
s.ru/catalogue?alias

KJjacca — BEIECTBA.
es=lesson_template .
Video Iesson Video HpOFHOSI/IpOBaTI) CBOHCTBA BCUICCTB B 3aBUCUMOCTHU OT UX CTpOGHI/ISI.
; ; ' BricTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOI
&subject_program
|d5_31937343 Ha I/IH(I)OpMaHI/IIO n3 y‘-IGGHI/IKa nu CHpaBO‘-IHBIX MaTepI/IaJIOB, I‘paMOTHO
- MCIIOJIb30BaTh M3YUYEHHbIA MOHATUIHBIN annapaTr Kypca XMMUU

PaCK bIBATH CMBICJI U3YUACMBIX HOHHTI/Iﬁ U IIPUMCHSATH 3TU ITIOHATUA

Brbmuorexa [JOK opu (I))HI/ICEIHI/II/I CBOﬁCT]}BI BEILIECTB U UX IIPEB 211) €HUU
https://m.edsoo.ru/7 P m peBpari )
412636 KnaccudunupoBars XuMHYECKUE PEAKITUH 110 PA3ITUIHBIM MTPH3HAKAM.
[y— YcraHaBInMBaTh 3aBUCUMOCTh CKOPOCTH XUMUYECKOH pEaKUU OT
POLIT 9 wnace A3JIMYHBIX (aKTOPOB
https://resh.edu.ru/s p POB.

OcHOBHEBIE ubiect/29/9/ [Iporuo3upoBaTh BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX
ubject 29/9/ o

3aKOHOMEPHOCTH IpeBpAIleHUI B PA3IMYHBIX YCIOBUAX.

1.2 P 4 MBI 9 knacc PeBpalll P Y
XUMHUYECKHUX . . OrnpenenaTb OKUCIUTENb U BOcCTaHOBUTENb B OBP.
. https://uchebnik.mo o
peakiuit CoCTaBIIATh ANIEKTPOHHBINA OAJTAHC PEAKIUH.

s.ru/catalogue?alias
es=lesson_template
\video lesson,video
&subject_program
ids=31937343

[Ipon3BOAUTH BEIYHUCIEHHS IO XUMUUECKUM YPaBHEHHSAM.
Y49acTBOBaTh B COBMECTHOM paboTe B mape uiu rpymrne. BeictpauBaTs
pa3BEpPHYTHIE MTUCHMEHHEIE

1 YCTHBIE OTBETHI C OIIOPOH Ha HHPOPMALIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUANIOB, TPAMOTHO MCTIOIb30BATh N3yUYEHHBIN



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

MOHSATHUIHBIN anmapar Kypca XUMHUH

bubmuoteka IIOK
https://m.edsoo.ru/7
412636

POIII 9 xnacc

PackpbIBaTh CMBICT U3y4aeMBbIX [TOHATHUH, @ TAKXKE CMBICII TEOPUHI
3NEKTPOJIMTUIECKOMN TUCCOLUALNH.

OOBSCHATH TPUUMHBI JICKTPOIIPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3JIn4aTh cIa0ble U CHIIbHBIC 3IEKTPOIUTHI. COCTAaBIATh
ypaBHEHUS IHUCCOLMALIUU

KHCJIOT, IIeJI04YeH U CoJIel, IOTHbIE U COKPAIEHHBIE HOHHbIE
YPaBHEHUS XUMHUYECKHX PEaKMi HOHHOTO 0OMeHa, KpaTKue HOHHBIE
YpaBHEHUS MPOCTHIX PEAKUUI THIPOIN3a COJEH.

XapakTepu30BaTh 00IME XUMHUUECKHAE CBOMCTBA BEIIECTB PA3JIMIHBIX

9J’I€K OJINTHUYCC KJIACCOB HAa OCHOBEC TCOPHHU DJICK OHHTH‘ICCKOﬁ HNCCOLIUAITNHN,
P https://resh.edu.ru/s N P P A [IHArTHH,
Kas Ub'ECt/Z 9 /9 / HO,Z[TBep)K,Z[aTL CBOUCTBA HpI/IMepaMI/I MOJ'ICKyanpHHX 1 MOHHBIX
UDJECU £9/9/ i’ N
nccoumanus. ABHCHUHU XUMHNUYCCKUX PCAKIINH.
13 II)(I/IMI/IECCIEII/IC 8 MBHI 9 Krace Iy)I;HIaTI) JKCIIC I/IMGHTaJII)I})II)IC I;a adu 110 TEMC
https://uchebnik.mo P 5 :
peaKI_II/II/I B sru /Cataloque'7alias HJ’IaHI/IPOBaTL nu OCYH_ICCTBJ'I?ITL Ha HpaKTI/IKC XUMHNYCCKHUC
pacTBOpax els-lesson template 3KCIICPUMEHTBI, IPOBOIUTH HAOFOICHUS, JICJIATh BBIBOBI IO
- . C3yJIbTaTaM JKCIICPUMCHTA ITPHU IPOBCACHHUU J'Ia60 ATOPHBIX OIIBITOB
,\video lesson,video pesy P PH HPOBCI patop
- Y IPaKTHYECKUX PaboT.
&subject_program .
ids=31937343 CrenoBats npaBuiaM 0e30nacHOM pabOTHI B 1aOOpaTOpUH MPH
- UCIIOJIb30BAaHUN XUMHUUYECKOH MTOCYIbI U 000PYI0BaHHSI.
HpOBO,Z[I/ITL BBIYUCJICHHUA 110 XUMHWUYCCKHUM ypaBHeHI/ISIM. yqaCTBOBaTL B
COBMECTHOI paboTe
B [Iape WK Ipynne. BeicTpauBaTh pa3BEpHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MH(POPMAIHIO U3 yIeOHHUKA U IPYTHX
NCTOYHHKOB I/IH(I)OpMaI_II/II/I, B TOM 4HUCJIC I/IHTCpHGTa
Hroro mo pazgeny 17

Paznea 2. HemeTaJsibl M UX cOeTMHEHUS

2.1

Oo6mas
XapaKTePUCTHKA
XUMHYECKHX
siemenToB VIIA-
IPYIIIbL.
T"amorensr

bu6nmoreka IJOK
https://m.edsoo.ru/7

412636

POIII 9 knace
https://resh.edu.ru/s
ubject/29/9/

MDOII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias

OO0BsICHATH 00IITHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB
HEMETAIJIOB U UX COCAMHEHUH B MpeesiaX MabIX MEPUOIOB U
[JIaBHBIX noArpymi [lepronnyeckoii CUCTEMBI XUMHYECKUX 3JIEMEHTOB
C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepru30BaTh PU3NUESCKUE U XUMUYECKHE CBOMCTBA IIPOCTHIX
BEIIECTB raJIOTeHOB (Ha IIPUMEPE XJI0pa) U CIIOKHBIX BEIIECTB
(xopoBoOpOa, XJIOPUAA HATPHS ), CITOCOOBI X TOTYYCHHUS,
MIPUMEHEHHUE ¥ 3HAYCHHUE B IIPUPOJIC U KU3HHU YEIOBEKa.

OnpeensaTh XJIOPUA-UOHEI B PACTBOPE.
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es=lesson_template
,\video lesson,video
&subject _program

ids=31937343

[TnanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYCCKHEC
SKCIIEPUMEHTBI, IPOBOIUTH HAOFOICHUS, JIENIAaTh BBIBOBI IO
pe3ynpTaTam

SKCIIEPUMEHTA TIPY POBEIEHUH TaOOPATOPHBIX OIBITOB H
MPAaKTUYECKUX PadoT.

CremoBaTh IpaBmiIaM 0€30TacHOM pabOTHI B TAOOPATOPUH TIPH
WCTIONIF30BAaHUH XUMHIYECKOH MTOCYABI M 000PyAOBaHuS.
BricTpanBaTh pa3BEpHYTHIC MMCHMEHHBIC M YCTHBIE OTBETHI C OTIOPOM
Ha HHPOPMALIUIO U3 YUeOHUKA U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
HCMOJIb30BaTh U3YUYCHHBIM MOHITUIHBIN anmapaTr Kypca XuMUU

Bbu6nuoreka IJOK
https://m.edsoo.ru/7

1412636
POII 9 knacc

OOBsACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COSUHEHUH C Y4ETOM CTPOCHHUS UX AaTOMOB.
XapakTepru3oBarh GU3NUECKUEC U XUMHUECKHE CBOWCTBA IPOCTOTO
BEIIIECTBA CEPhI U €€ COeAMHEHNH (CEpOBOAOPOIa, OKCHIOB CEPHI,
CEPHOI KUCIIOTHI, CyNb(}aToB), CHOCOOBI UX MOTYIEHUS, IPUMEHEHHE U
3Ha4YEHUE B MPUPOJIC U KU3HU YEIOBEKA.

Onpenenars HaT4YKe Cyab(haT-uoHOB B pacTBope. OOBSACHITH
CYIIHOCTb 3KOJIOTUYECKUX

pobJeM, CBSI3aHHBIX ¢ epepabOTKON COETUHEHUI CepHl.

Oomas [TnanupoBaTh U OCYIIECTRIATH HA MPAKTUKE XUMUYCCKHUE
i https://resh.edu.ru/s P yu P
XapaKTepUCTHKA ubiect/29/9/ AKCIIEPUMEHTBI, IPOBOJIUTH HAOFOIEHUS, JIENATh BBIBOIBI IO
upjectZ9/9/
XUMHYECKAX €3yJIbTaTaM dKCIIEPUMEHTA.
2.2 MDOBIII 9 knace pesy p N
aneMeHToB VIA- https://uchebnik.mo CrnenoBaTh npaBuiiaM 0€30I1aCHOM PadOTHI B 1TaOOPAaTOPUH MPHU
rpynmsl. Cepa u S.1u /éataloque”aiias UCIIOJIb30BAaHUN XUMHUUYECKOH MTOCYIbI U 000PYI0BaHHSI.
e€ coeTMHEHUS '_ ' [Ipon3BOANTH BEIYUCICHHS IO XUMHUYECKUM YPABHEHUSIM.
es=lesson_template N
video lesson.video Hcnons30BaTh Mpu BHITOITHEHUH YUEOHBIX 3aJIaHUI TEKCTHI YIeOHUKA,
’ . ! cnpaBouHble MaTtepuaibl ([leproauueckyro CUCTEMY XUMHUECKUX
&subject_program
ids=31937343 anemenToB /I. 1. MenneneeBa, Tabiuiry pacCTBOPUMOCTH KHCIIOT,
- OCHOBAHHM U coJiel B BOJIE, SNEKTPOXUMUYECKUN Psi] HATIPSKEHUH
METaJIJIOB).
Hcnonb30BaTh MpU BBHITOJHEHUH YUeOHBIX 3aJIaHUI K B TIPOIIECCE
HCCIIeIOBATEIBCKOM JeSITETbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COICPIKaHMUs, CIIPABOYHBIC MAaTEPHAIIbI, PECYPChI
HurepHera
O6mas bu6nmoreka IJOK OO0BsCHATH 00IITHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB DJIEMEHTOB
2.3 XapaKTepUCTHKA https://m.eds00.ru/7 | VA-rpymis! u MxX COeIUHEHUHN ¢ YIETOM CTPOEHHUS X aTOMOB.
XUMHUYECKUX 1412636 XapakTepu3oBaTh GU3NUECKIE U XUMHUUYECKHE CBOMCTBA TPOCTHIX
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371eMEHTOB VA-
rpynmnsl. A30T,

POIII 9 xnacc
https://resh.edu.ru/s

BEIECTB a30Ta U pochopa U UX COSTUHEHUH (aMMHUaKa, CoJel
aMMOHHMS, a30THOH KUCIIOTHI, HUTPATOB, okcuaa gocdopa (V) u

2.4

docthop u ux ubject/29/9/ dbochoproii kucnoTsl, pochaToB), CIOCOOBI X MOTYUCHHUS,
COCTMHCHUS MDII 9 kiace NPUMEHEHHE U 3HAUCHUE B IPUPOJIE U JKH3HU YEIOBEKa.
https://uchebnik.mo | OmpenenaTs HOHBI aMMOHUS U GochaT-HOHBI B pacTBOPE.
s.ru/catalogue?alias | OGBSICHITH CYIHOCTH KOJOTUIECKUX MPOOIIEM, CBSI3AHHBIX C
es=lesson_template | HaxoxxneHueM coenuHEHHIT a30Ta 1 pochopa B OKpyKarowieit cpene.
,video_lesson,video | ITmaHupoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUUECKUE
&subject_program_ | skcrepuMEHTBI, IPOBOANUTE HAOIIOACHUS, JeIaTh BEIBOIBI 1O
ids=31937343 pe3ynbTaTaM SKCIIepUMEHTa IPU MPOBEICHUH Ta00PATOPHBIX OITBITOB
U IPaKTHYECKOM PabOTHI.
CrenoBats npaBuiaM 6e30macHO paboTHI B T1abopaTopuu
[PH UCTIOJIB30BAaHUH XUMUYECKOU TTOCYABI U 000PYA0BaHHSI.
[TpOU3BOAUTE BBIYHUCIICHUS IO XUMHUIECCKHM YPAaBHEHUSIM.
Vcrionb30BaTh NPH BHITOJIHEHUN YUeOHBIX 3alaHUH TEKCThI y4eOHUKA,
CIPaBOYHbBIC MaTepUalbl (IEPHOIUUSCKYIO CUCTEMY XUMHUYECKUX
anemeHnToB /I. 1. MenneneeBa, TabiIHIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMU U COJIEN B BOJE, JIEKTPOXUMHUUYECKHUN Psijl HANIPSKEHUIN
METaJJIOB)
OOBSICHSTH 001IHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB
IVA-rpynnsl ¥ X COEAUHEHUH ¢ YUETOM CTPOEHUS UX aTOMOB.
Bu6mmorexa LIOK XapakTepu3oBaTh (pU3HUECKUE K XUMUYECKUE choi/'ICTBa HPOCTHIX
hitps://m.edsoo.ru/7 | BEMICCTB YIVIEpOIa M KDEMHNA M MX COCIMHEHMH (oxcuI0B yriepoa,
£412636 YrOJIbHON KHCIIOThI, KAPOOHATOB, OKCHJIA KPEMHHSI, KPEMHHUEBOI
O6as PO 9 Kace KHCJIOTBI, CHITUKATOB), CIIOCOOBI UX MOJTyUYCHUs, TPUMEHEHHE U
_ 3HAYCHHE B IPHPOJIC U KHU3HH YEIIOBEKa.
XapaKTePUCTHKA https://resh.edu.ru/s OB b CHSITE TIDIHHIO-C )
UMIECKIX ubiect/29/9/ p JISICTBEHHYO CBSI3b: CTPOCHHUE BEIIECTBA —

anemeHToB [VA-
rpynnsl. YIiieposq
1 KPEMHMH U UX
COETMHEHHS

MDOIII 9 knmacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program

ids=31937343

CBOICTBa — IPUMEHEHHE — HA IPUMEPAX COSANHEHUH yIiIepoaa u
KpEMHHUS.

Onpenenars kKapOOHAT- M CUIIMKAT-UOHBI B PaCTBOPE.

OOBACHATH CYITHOCTH 3KOJIOTHYECKUX MTPOOIIEM, CBSI3aHHBIX C
HaxXO0X/IEHUEM YTIIEKHCIIOTO Ta3a B OKpYKarollel cpese.
[ToaTBepx1aTh OCOOGEHHOCTH COCTaBa OPraHUYECKUX BEIIECTB
MIpUMEepaMH MPOCTHIX COEANHEHUH (METaH, 3TaH, dTHJICH, alleTHJIEH,
9TaHOJI, TNIMLEPUH, YKCYCHAs! KUCIIOTa), B3AUMOCBSI3b HEOPIaHUIECKUX
COEIMHEHNH yTieposa u

opraHuueckux BeniecTB. ONUCHIBaTh POJIb OEIKOB, JKUPOB U
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YIIIeBOOB B (DYHKIIMOHUPOBAHUY JKUBBIX OPraHU3MOB, COCTAB
MPUPOAHBIX HICTOYHUKOB YIIIEBOJAOPOAOB, UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

[IpoBOaUTH BEIYKMCICHNUS IO YPABHEHUSAM XUMUYECKUX PEAKIIHH.
[ImanupoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUYECKHUE
9KCIEPUMEHTHI, IPOBOIUTH HAOIIOIEHHS, 1ENaTh BHIBOBI 10
pe3yibpTaTaM SKCIEPUMEHTa IIPU IPOBEICHNUN Ja00PaTOPHBIX OIBITOB
U TIPaKTHYECKHUX padoT.

Crenoats npaBuiaM 0€30MacHOM pabOTHI B TaOOpaTOPUU MPH
HCHOJb30BAaHUH XUMHYECKON MOCYABI U 000PYIOBaHHUA.
Hcnonb30BaTh MpH BBITOTHEHUH YUEOHBIX 3aIaHHIA TEKCTHI yueOHUKa,
cnpaBouHble MaTepuaisl (Ileproauueckyro cucTeMy XUMHUECKHUX
anemeHnToB /I. 1. MenneneeBa, Tabiuiry pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHM U COJIEH B BOJE, JIEKTPOXUMHUYECKUN Psi HATIPSKEHUI
METaJIOB)

Hroro no pazpeny

25

Paznea 3. Meranabl 1 HX cOeAMHEHHS

3.1
METaJIoB

OO01ue cBoiicTBa

bubmoteka [IOK
https://m.edsoo.ru/7

1412636

POIII 9 knacce
https://resh.edu.ru/s
ubject/29/9/

MDOIII 9 knmacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program

ids=31937343

PackpeiBaTh CMBICT H3y4aeMbIX TTOHATUH M IPUMEHSATH 3T TTOHATHUS
[P OTIMICAHNUY CBOWCTB BEIIECTB U MX IPEBPAIEHH.

OOBsCHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AJIEMEHTOB-METAIJIOB U UX COCTUHEHHI C YIETOM CTPOSHUS MX
aTOMOB.

XapakTepru30oBaTh CTPOSHUE METAJLIOB, 001Ue (pr3ndecKre U
XUMHUYECKHE CBOWCTBA METAJLIOB.

XapakTepru30BaTh 00IHE CIIOCOOBI OTYUYESHHS METAIJIOB.
OnuchIBaTh CIIOCOOBI 3aLTUTH METANIOB OT KOPPO3HUH.

CrnenoBaTh nmpaBuiiaM 6€3011acHON padoTHI B 1abOpaTOpUH IPH
HCTIOJIb30BAaHUH XUMHUUYECKOU MTOCYABI M 000PYA0BaHUS.
[Tpon3BOaUTh BEIYHCIICHHS MO0 YPABHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COAEPIKHUT PUMECH.

Y4acTBOBaTh B COBMECTHOM paboTe B Mape WU TPYyIIIe.
Hcnons30BaTh npu BHITOIHEHUH YUE€OHBIX 3aJIaHUI TEKCTHI YIeOHUKA,
cnpaBouHble MaTtepuaibl ([leproauueckyro CUCTEMY XUMHUECKUX
anemenToB /I. 1. Menneneea, Ta0iuIly pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHMM U COJIel B BOJE, TIEKTPOXUMUYECKUN Psil HATIPSKEHUH
METAaJIJIOB)
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bubmuoteka [IOK
https://m.edsoo.ru/7
f41a636

POIII 9 knacc
https://resh.edu.ru/s

OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHCHUU CBOWCTB
3JIEMEHTOB-METAJUIOB U UX COSUHEHUN B TPYIIAX C YYETOM CTPOCHHUS
WX aTOMOB.

XapakTeprn30oBaTh PU3NIECKHE U XUMUIECKHE CBOMCTBA MTPOCTHIX
BEIIECTB METAJIOB U UX COCIUHCHMI (OKCHUJIOB, THIPOKCUIOB, COJICH),
CIIOCOOBI MX TOTYYEHHUS, IPUMEHEHHE U 3HAUCHNE B TIPUPOE 1 )KU3HH
YeJoBeKa.

YcraHaBnuBaTh NPUUMHHO- CIICJICTBEHHYIO CBA3h: CTPOCHUE BEIIECTBA
— CBOMCTBa — MPUMEHEHHUE — HA IPUMEpPax U3yuaeMbIX BEIECTB.
Pacro3naBaTh ¢ MOMOIIBIO KAYE€CTBEHHBIX PEAKITHA NOHBI METAJIOB:
MarHus, Kajbllus, aTFOMUHUS, [IMHKA, xene3a (1) u sxxenesa (I11), mequ

Bakueiimme ubject/29/9/ .
32 METAILIBL H X 16 MO 9 kiace (IT). Joxa3piBaTh aM(OTEPHBIN XapakTep OKCHIOB U THIPOKCHUIIOB
' . QJIFTOMUHUA U LIMHKA.
COCAUHEHUS https://uchebnik.mo t
s.ru/catalogue?alias [ImaHupoBaTh M OCYIIECTBIATH HA IPAKTHKE XUMUUECKHUE
els—lesson temlplate 9KCIIEPUMEHTBI, POBOIUTH HAOIIO/ICHHS, IENaTh BEIBOBI TIO
video lesson.video | PE3YJIBTaTaM SKCIEPHMEHTA MPH NPOBEACHUH nabopaTOpHBIX OTBITOB
;?csubiect proaram Y IPaKTHYECKUX padoT.
i4s=31937343 CrnenoBaTh npaBuiiaM 0€30I1aCHOM PabOTHI B 1TaOOPATOPUH MPU
= UCIIOJIb30BAaHUN XUMHUUYECKOH MOCYIbI U 000PYI0BaHHSI.
[Ipon3BOaUTH BEIYMCICHHUS 10 XUMHUYECKHM YPaBHEHHUSIM.
VY4acTBOBaTH B COBMECTHOM paboOTe B Mape Wi IpyIIe.
BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha MH(OpPMAaLHIO U3 YUeOHHKA U CIIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO
MCHOJIb30BaTh 3yUYEHHbIM NOHATHHHBIN anmnapaTt Kypca XUMHUH
Hroro mo pazgeny 20

Paznen

4. XuMus 4 OKpY:KalUas cpeaa

41

BeiectBa u
MaTepuaibl B
J)KU3HU 4eJI0BEKA

bu6nmoreka IJOK
https://m.edsoo.ru/7

412636

POIII 9 knace
https://resh.edu.ru/s
ubject/29/9/

MDOII 9 kmacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video

XapakTepru3oBaTh poJib XUMHHU B Pa3IMIHbIX cepax nesITeTbHOCTH
JOZIEH, OCHOBHBIE BEIIECTBA U MaTEPHUAIIbI, IPUMEHIEMBIE B )KU3HU
coBpeMeHHOTro uesioBeka. OOBICHATH YCIOBHA 0€301acCHOTO
WCTIOJTb30BaHUS BEIIECTB U XMMHYECKUX

peaxuuii B ObITYy. AHATM3UPOBATh U KPUTHUECKH OLICHUBATD
WH(OPMALIMIO O BIMSHUN NPOMBIIUIEHHOCTH, CEJIBCKOT0 X03sIHCTRa,
TPaHCIIOPTA H Jp. HA COCTOSTHUE OKPYKAIOIIEH CPEebl.

YMeTh OKa3bIBaTh MEPBYIO MIOMOIIb IPU XUMHUYECKHX 0XKOTaX U
OTpaBJICHUSX.

[MpuHUMaTh y4acTHe B 00CYXJICHUU MPOOIIEM XUMHIECKOH 1
9KOJIOTHYECKOW HAIIPaBICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

&subject_program

1ds=31937343

IIO3UIIHUIO I10 HpO6JICM€ " npeaiiaraTb BO3MOXXHBIC ITYTH eé peUICHUA

Hroro no pazgeny 3
bubmuoteka [IOK
COiicozmzHH:aH s 1 https://m.edsoo.ru/7
HNCTCMaTH3alHs 3HAHUI f41a636
OBIIEE KOJIMYECTBO
YACOB I10 66

I[TPOT'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INIOYPOYHOE IINTAHUPOBAHUE
9 KJIACC

Ne
n/n

Tema ypoka

KoJunuecTBO YacosB

DJIeKTpOHHBbIe HU(POBBIE 00pa3oBaTebHbIE Pecypchl

Bcero

KonTpoabHbIie
padoTsI

IIpakTu4yeckue
padoTbI

ITepuoanueckuit
3aKOH.
ITepuonnueckas
CHUCTEMA XUMHYECKUX
anementoB Jl. W.
MenpeneeBa

Bbubmuoreka ITOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
HW3MEHEHUH CBOMCTB
XUMHYECKHAX
3JIEMEHTOB MTEPBBIX
TpEX NEPUOIOB

Bbu6muoreka ITOK https://m.edsoo.ru/00adb6b6

Knaccudukarus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

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

Buasl xumnueckoit
CBSI3U U THIIBI
KPUCTAJUTHYECKIX
peméTok

bubmuoreka ITOK https://m.edsoo.ru/00adbac6

Kontponbhas pabora
Nel mo teme
«IIoBTOpenue u
yriyOJieHue 3HaHUi
OCHOBHBIX pa3ziejioB
Kypca 8 Kmacca»

Ypoxk "lloBropenue marepuana mo Temam "Ctpoenue aroma. CTpOCHHE BEIECTBA.
Xumuyeckas cs3p"" (MOILI)
https://uchebnik.mos.ru/material _view/atomic_objects/7527106?menuReferrer=catalogue

Knaccudukanus
XUMUYECKUX PEaKIUil
IO Pa3INYHBIM
MIpU3HAKaM

bubmoteka ITOK https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0

ITonsTHE O CKOpOCTH

XUMHYCCKOU PCaKkuuu.

bubmoreka ITOK https://m.edsoo.ru/00adbe9a

CBETE IPEACTaBICHUN

7 11:10(1)\/11{::;};(1),17( u VYpok "CkopocTb XUMHUECKUX peakiuil. [leppoHavanbHble npeacTaBIeHus o KaTanuse"
(POII) https://resh.edu.ru/subject/lesson/2102/start/
reTepOreHHBIX
peakmusax
ITonsTHe 0
XUMHYECKOM
PaBHOBECHH.
DaKTOPBI, BIUAIOIINE bubmmoreka ITOK https://m.edsoo.ru/00adc28c
8 Ha CKOpPOCTh Ypok "ObpaTtumelie u HeoOpaTuMbIe peakiud. [[oHATHE 0 XUMUYECKOM paBHOBECHH"
XUMHYECKOM peaKinu (POIII) https://resh.edu.ru/subject/lesson/2103/start/
Y TIOJIOXKEHHE
XUMHYECKOTO
paBHOBeCHS
OKHCIITELHO- Bbu6muoreka ITOK https://m.edsoo.ru/00adcade
9 BOCCTAHOBITCIEHELS Vpok "OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMU. Peakiinu coeJuHEHUS,
peaxmH Pa3IOKEHMS], 3aMELLCHUS U 06_MeHa C TOYKH 3PEHHUS OKUCIIEHHUS U BOCCTAHOBJICHUS "
(PDII) https://resh.edu.ru/subject/lesson/2104/start/
Eﬁgfﬁ)ﬂonmmecmﬁ BI/IGJ‘II/{?TGKa IIOK https://m.edsoo.ru/00adcd68 }
T S— Ypok CYEIIHOCTB MpOLeCCa MMEKTPONTHTHIECKOH JHCCOLHALIH. Huccornmanus Kucior,
CIUIBHBIC 1 ClaBbe OCHOBAaHUU U COJIEH. C_JIa6LIe Y CHIIbHBIE AIeKTpoauThl. Crenens aucconmanuu’ (POLL)
https://resh.edu.ru/subject/lesson/1518/start/
JNEKTPOITUTHI
VioHHbIe ypasHeHHs bubmuoreka ITOK https://m.edsoo.ru/00add448
11 peamti Ypok "Peakiun noHHOro ooMeHa 1 ycnoBus ux nporekanus" (POLL)
https://resh.edu.ru/subject/lesson/1603/start/
Xummnueckue
CBOMCTBA KHCJIOT H bubmoreka ITOK https://m.edsoo.ru/00add5d8
12 OCHOBaHMi1 B CBETE Ypok "Xumrueckne CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COEAMHEHUH B CBETE
npeacTasieHuil 00 NPEACTaBICHUH 00 3JEKTPOIUTUIECKON AUCCOLMALNN U OKHCIUTENbHO-
ANEKTPOIIMTUIECKOM BoccTaHoBUTEbHBIX peakimsx" (POIL) https://resh.edu.ru/subject/lesson/1606/start/
JUCCOITHAITIH
XUMUYECKUE
13 | cBoiicTBa coseli B Bbubmmoreka ITOK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2

00
DIIEKTPOTTUTHYECKOU
UCCOIALIIT

14

[TonsTue o rugponuse
coJie

bubmmoteka ITOK https://m.edsoo.ru/00add9d4
Vpox "T'uapoius coneit" (POII) https://resh.edu.ru/subject/lesson/3123/start/

15

O0001menue u
CHCTEMAaTU3aLHs
3HAHUN

bubmoreka ITOK https://m.edsoo.ru/00addd12

Vpok "Ob6ob6menne mo remam «Kiaccudukarms XUMIHIEeCKIX PEaKIuiny U
«QnektponuTHueckas auccormanusny." (POIII)
https://resh.edu.ru/subject/lesson/2101/start/

16

[IpakTrueckas padbota
Ne 1. «Pemenue
IKCTIEPUMEHTAIBHBIX
3a1a9»

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

17

Konrtponbhas padota
No2 mo teme
«ONEKTPOIUTHYECKAS
JUCCOLUALINSA.
XUMHUYECKUE PEAKIIUU
B PacTBOpax»

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

18

OO6mras
XapaKTePUCTUKA
raJIOTeHOB.
XuMuueckue
CBOICTBa Ha NpUMepe
XJiopa

bubmuorexa ITOK https://m.edsoo.ru/00addfe2
Ypok "T"anorensl. Xnop. Xnoposonopoa. Consnas kucinota u e€ conu." (POIL)
https://resh.edu.ru/subject/lesson/2075/start/

19

XI10poBOAOPOI.
CozstHast KUCTIOTA,
XUMHNYECCKHUEC
CBOICTBA, OJyYEHUE,
MIPUMEHEHHUE

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

20

[IpakTuueckas padora
Ne 2 mo Teme
«ITonyueHue consiHOM
KHUCJIOTBI, U3yUYEHHUE €€
CBOMCTB»

bubmuorexa ITOK https://m.edsoo.ru/00ade348

21

Brruucnenus mo

Bbubaunoreka IIOK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

YpaBHEHUSIM
XUMHYCCKUX PEaKIUH,
€CJI OJUH U3
peareHToB JaH B
H30BITKE

22

OOmas
XapaKTEePUCTUKA
si1eMeHTOB VIA-

TPYTITBI

bubmmoreka ITOK https://m.edsoo.ru/00ade64a

23

AnnoTponHbie
MOJU(PHUKAIINN CEPHI.
Haxoxnenue cepsl n
e€ coelMHEHUiI B
pUPOZE.
XuMuueckue
CBOICTBA CEpbl

bubmuoreka ITOK https://m.edsoo.ru/00ade64a
Ypok "Cepa. CepoBogopoa. Cymbdumsr" (POLI)
https://resh.edu.ru/subject/lesson/2434/start/

24

CepoBomopo,
CTpOCHHE,
(u3nueckue u
XMMHUYECKHE CBOMCTBA

bubmuorexa ITOK https://m.edsoo.ru/00ade802

25

Oxcupsl ceprl. CepHast
KHCIIOTa, QU3HYECKHe
Y XMMHUYECKHE
CBOICTBA,
NIPUMEHEHUE

bubmuorexa ITOK https://m.edsoo.ru/00adea28
Ypok "Oxcup cepst (V). Cepnas kucnora u ee conu” (POILL)
https://resh.edu.ru/subject/lesson/2077/start/

26

XuMHYECKHue
peaKiny, JeKaIue B
OCHOBE
IIPOMBIIIIJICHHOT'O
croco0a MoIy4YeHHs
CEpPHOU KUCIIOTHI.
Xumuueckoe
3arps3HeHHE
OKpYXKarolen cpepl
COCIUHCHHSIMH CEPhI

bubmmoteka IIOK https://m.edsoo.ru/00adec8a

27

Brruucnenue

bubmmoteka ITOK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

MAacCOBOM 0N
BBIXO/JIa TPOJYKTA
peaKITiu

28

OOmas
XapaKTepUCTUKA
371eMEHTOB VA-
rpynnsl. A3or,
pacnpocTpaHeHue B
npupoe, Pu3nIecKne
U XUMHYECCKHE
CBOICTBa

bubmmoreka ITOK https://m.edsoo.ru/00adeea6

Ypok "A3oT: cBolicTBa U mpuMeHeHne. AMMuak. Dusndeckue 1 XUMUYECKUE CBOIMCTBRA.
[Tomyuenne n npumenenue. Comu ammonuns" (POIII)
https://resh.edu.ru/subject/lesson/2078/start/

29

AMMHaK, ero
(m3nueckue u
XUMUYECKHe
CBOICTBA, II0JIy4YEHUE
U IPUMEHEHHE

bu6muoreka ITOK https://m.edso0.ru/00adf004

30

[IpakTrueckas padbota
Ne 3 o Teme
«IlonyueHue
aMMuaKa, u3y4eHue
€ro CBOMCTB»

bubmuorexa ITOK https://m.edsoo.ru/00adf180

31

A3o0THas Kucjora, eé
¢dusnyueckue u
XUMHYECKHE CBOMCTBA

bubmuoreka ITOK https://m.edsoo.ru/00adf306

Ypok "A3zotHas kucnota. Ctpoenue MoiieKyisl. CBoHCTBa pa30aBiieHHOHN 1
KOHIIEHTPUPOBAHHON a30THOM KHCIOThI. COM a30THON KUCIOTHI. A30THBIE y100peHus."
(PDII) https://resh.edu.ru/subject/lesson/2074/start/

32

Hcnonb3oBanue
HUTPATOB U COJIEU
aMMOHUS B KAUECTBE
MHHEPAJIbHBIX
ya00peHuit.
Xumuueckoe
3arpsi3HEHHE
OKpYXaloIllei cpeibl
COEIMHEHUSIMU a30Ta

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

33

docdop. Okcua
dochopa (V) u

Bbu6morexa ITOK https://m.edsoo.ru/00adf68a
Ypoxk "®ochop. Amnorponus dhocdopa. CoricTBa pocdopa. Oxcun dochopa(V).



https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

(dbocdopHas kucinora,
¢usnueckue u
XUMHYECKUE
CBOMCTBA, MTOJIyYEHHE

®dochopnas kuciora u e€ conmu. Dochopueie ynodpenus." (POILI)
https://resh.edu.ru/subject/lesson/2073/start/

34

Hcnons3oBanue
(docdaros B KauecTBe
MUHEpabHBIX
ymoOpeHuit.
3arps3HeHue
HPUPOJHOU Cpenbl
dhocharamu

bu6moreka ITOK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHuUe B
npupoe, Pu3nIecKne
U XUMHYECCKHEC
CBOMCTBa

Bbu6muoreka ITOK https://m.edsoo.ru/00adfd9c
Ypok "VYriaepon. AmIOoTponHbIe MOAU(UKAIINH yTIAepoia. XUMUYECKHE CBOMCTBA
yriepona. Ancop6uus." (POILI) https://resh.edu.ru/subject/lesson/2072/start/

36

Oxkcunpl yriepoaa, ux
(u3nueckue u
XUMHYECKHUE
CBOMCTBA.
JKOJIOTUIECKHUE
MPOOJIEMBI, CBS3aHHBIC
C OKCHJIOM yTIIepoja
(V)

bubmuoreka ITOK https://m.edsoo.ru/00adfebe

37

YronpHasg KUCiIoTa U
eé coiu

bubmuorexa ITOK https://m.edsoo.ru/00ae006¢
Ypoxk "Yromsras kucinora" (POII) https://resh.edu.ru/subject/lesson/2070/start/

38

[IpakTnueckas padora
Ne 4 o Teme
"[Toryaenne
YTJIEKHUCIIOTO Ta3a.
KauectBenHnas
peakius Ha KapOoHaT-
noH"

bubmuoreka ITOK https://m.edsoo.ru/00ae027e
VYpok "VYrapusrii ra3. Yriaekucinsiii ra3" (POL)
https://resh.edu.ru/subject/lesson/2071/start/

39

ITepBonauanbHbIE
MOHSTHS 00
OPraHUYEeCKUX

Bbubmoreka ITOK https://m.edsoo.ru/00ae054¢e



https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e

BEIECTBAX KaK O
COCTMHEHUSIX
yriepona

Kpewmnmuii u ero

bubmmoteka ITOK https://m.edsoo.ru/00ae080a

40 COCTHHCHHS VYpoxk "Kpemnawuii u ero coequaerns. Ctekio. Llement" (POII)
https://resh.edu.ru/subject/lesson/2069/start/
[IpaxTrueckas padora
No 5. Pemienue
SKCIICPUMCHTAJIbHBIX
41 | 3amay o TeMe Bbu6muoreka ITOK https://m.edsoo.ru/00ae0bf2
«Baxueimue
HEMETaJlJIbl U UX
COCTMHEHHSD)
KonTponbHas padora
Ne3 o Teme Bbubmuoreka ITOK https://m.edsoo.ru/00ae0el8
42 | «Baxueiimue VYpok "O6006menue o reme "Hemeramner" (POL)
HEMETaJUThl H UX https://resh.edu.ru/subject/lesson/2068/start/
COCTMHEHHSD)
OO6mas
XapaKTepUCTHKA
XHMHYECKUX bubmmoreka ITOK https://m.edsoo.ru/00ae103e
3JIEMEHTOB — VYpox "[lonokeHre METaIOB B IEPHOIUICCKON CHCTeME XUMUIECKUX demMeHToB J]. U.
43 | MCTAIIOB. MenneneeBa. MeTammueckas CBsi3b. OU3nueckre M XUMHUECKHE CBOWCTBA METAJIIIOB.
Meraueckast CBsi3b CrutaBel MeTayuioB. HaxoskieHue MeTaioB B pUpo/Ie U 00IIHe CIIOCOObI UX MOJTY4eHHUS.
1 MeTajInyecKas Psan akTuBHOCTH (3MIEKTPOXUMHUECKUH pA HanpspkeHui) Mmetamos” (POLL)
KPHCTAJUTHYECKas https://resh.edu.ru/subject/lesson/1607/start/
pemérka. duznueckue
CBOICTBa METAJJIIOB
XuMHYECKHUE
CBOICTBa METAJIJIOB.
44 | DNeKTpOXUMHYECKUIT bubmuoreka IOK https://m.edso0.ru/00ael156
psA HalpsHKEHUH
METaJIJIOB
OO01mue crnocoob!
45 | monydYeHust METaJIOB. bubmuorexa ITOK https://m.edsoo.ru/00ae1156

CmnaBel. Berunciaenus



https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

M0 ypaBHEHUSIM
XMUMUYECKUX PeaKLuni,
€CIIA OJTUH W3
pEeareHToB COAEPIKUT
MpUMECH

ITonsTHE 0 KOPPO3UU

46 bubmoreka ITOK https://m.edso0.ru/00ael1278
METaJIJIOB
bubmmoreka ITOK https://m.edsoo.ru/00ael4b2
47 | lllenoyHbie MeTAILIBI Vpoxk "lllenounsie MeTamibl. DU3NdecKre U XUMUYECKHE CBOMCTBA. OKCUIBI U
THIPOKCHUIHI Ieao4HbIX MeTamios." (POII) https://resh.edu.ru/subject/lesson/1602/start/
OKkcuasl 1
48 | ruAPOKCHU/IBI HATPUS U bubmunoreka [{OK https://m.edsoo.ru/00ael4b2
KaJTusi
[IenoyHo3eMeNbHBIE
49 | MeTaIbl — KalbIlUi 1 bubmmoreka ITOK https://m.edsoo.ru/00ae15e8
MarHui
50 Baxweiume bubmuoreka [{OK https://m.edsoo.ru/00ael15e8
COEIMHEHHSI KAIBITUS
51 (c)n6c(;6e$§;{;l§annﬂ Buneo "®usnueckue cBoicTBa menoyHbx Metawios" (POIII)
A H https://uchebnik.mos.ru/material _view/atomic_objects/5254843?menuReferrer=catalogue
JKécTkocTh BOMBI U
52 | criocoObI €€ bubmmoreka ITOK https://m.edso0.ru/00ae1886
yYCTpaHEHUs
[IpakTuueckas padota
No 6 mo Teme
53 | "XKeécrkocTh BOIBI U Bbubmorexa ITOK https://m.edsoo.ru/00aelae8
METO/EI €€
ycTpaHeHus"
bubmmoreka IIOK https://m.edsoo.ru/00aelc64
54 | Anromunuit VYpok "Amomunnit. Haxoxxnenue B mpupoze. CoiicTBa antoMuHust. AM(OTEepHOCTD
okcuja u ruapokcnaa amomunans” (POII) https://resh.edu.ru/subject/lesson/1604/start/
AwmorepHbie
55 | cBoiicTBa OKCHIA U Bbubmoreka ITOK https://m.edsoo.ru/00aelc64

THAPOKCUA



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64

56

Kemneso

bubmmoreka ITOK https://m.edsoo.ru/00ae1d86
Ypoxk "XKenezo. Haxoxnenue B mpupoze. CoiicTsa xxenesa. CoequHeHus Xxenesa’
(POIII) https://resh.edu.ru/subject/lesson/1605/start/

1

57

OKcubl, THAPOKCHUABI
u comm xenesa (1) u
xenesa (1II)

Bbubmoreka ITOK https://m.edsoo.ru/00ae35e6

58

O000611IeHNE U
cUCTEMATU3aIUI
3HAaHUN

VYpok "O6ob6menne mo reme «Metaisl». [Ipumenenne metamios” (POLID)
https://resh.edu.ru/subject/lesson/2067/start/

59

[IpakTrueckas padbota
Ne 7. Permenue
AKCIIEPUMEHTAITBHBIX
3aJ1a4 110 TeMe
«Baxnaenmme
METAJIbI U UX
COCIMHEHMSD

bubnuoreka ITOK https://m.edsoo.ru/00ae3de8

60

Brrancaenus mo
YpaBHEHUSM
XUMUYECKUX PEaKIIUi,
€CITH OJINH 13
peareHTOB JIaH B
N30BITKE WIIN
COZIEPKUT MPUMECH.
Breraucnenus
MacCOBOM JOIH
BBIXOJIa IPOAYKTA
peakiuu

bubmuoreka ITOK https://m.edsoo.ru/00ael1750

61

O0o001enue u
cUCTeMaTHU3aIus
3HaHUN

Ypok "Crocobs! nomydenns u npumeHerne Metamwios" (MOLL)
https://uchebnik.mos.ru/material view/atomic objects/8423338?menuReferrer=catalogue

62

Kontponbhas pabora
Ne4 o Teme
«Baxnenmme
METAJUIBI U UX
COEIMHEHMS

Ypok "Ob606menue no teme "Metamier". [Tpumenenue metamwios" (MOLI)
https://uchebnik.mos.ru/material view/atomic objects/7527186?menuReferrer=catalogue

63

BemectBa u

bubmoreka ITOK https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50

MaTepuanbl B
MOBCEIHEBHOHN JKU3HU
JeJI0BeKa

64

XuMuueckoe
3arpsi3HEHHE
OKpY>Karollen cpeibl

Bbubmoreka ITOK https://m.edsoo.ru/00ae4270

65

Ponps xummu B
perieHuu
JKOJIOTHYECKUX
pobaeM

Bbu6muoreka ITOK https://m.edsoo.ru/00ae4270

66

O0006111eHNE U
CHUCTEMATHU3AIIUI
3HAaHUN

bu6muoreka ITOK https://m.edsoo.ru/00ae0d0a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

66



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIJISI YYEHUKA
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., CiiankoB C.A., 3naTenscTBO
«IIpocBernienue»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
Ky3snenoa H.E. Jlekmn A.H. 3amauynuk mo xumuu: YdeOHOoe mnocoOue it
yaamuxcs 9 kimacca o61eo0pa3oBaTeIbHBIX OpraHU3aAIHNA

LU ®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
bub6mmoreka LIOK https://myschool.edu.ru/
http://school-sector.relarn.ru/web_quests/Chemistry Quest/

OtkpeIThiit koemk Xumus http://www.college.ru/chemistry/

IkonsHas xumus http://www.schoolchemistry.by.ru/

Karamor 06paSOBaTeJ'IBHBIX PECYpCOB 110 XUMHU
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149
BupryanbHeiii yueOHuk o xumuu http://www.chemistry.ssu.samara.ru/
Xumudeckue urpsl Anxumuk http://www.alhimik.ru/fun/games.html
Mertoanyeckoe oobeauaenue yantenei xumuun CBO MockBb
http://www.bolotovdv.narod.ru/index.html

3annMarenbHas xumus http://home.uic.tula.ru/~zanchem/index.htm
http://www.alhimik.ru

http://chemistry.r2.ru

http://khimia.hl.ru

http://www.informika.ru/text/database/chemy/START.html
http://chem4you.boom.ru/

http://www.edu.ru/

http://www.school.edu.ru/default.as



https://myschool.edu.ru/
http://school-sector.relarn.ru/web_quests/Chemistry_Quest/
http://www.college.ru/chemistry/
http://www.schoolchemistry.by.ru/
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149
http://www.chemistry.ssu.samara.ru/
http://www.alhimik.ru/fun/games.html
http://www.bolotovdv.narod.ru/index.html
http://home.uic.tula.ru/~zanchem/index.htm
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http://www.informika.ru/text/database/chemy/START.html
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http://www.edu.ru/
http://www.school.edu.ru/default.as

