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|. [TogcHuTEALHAA 3aMUCKA

Pabovas mporpaMma 1o XMMHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHa Ha OcHOBE TpeOoBaHMIA K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON MpOrpaMMbl OCHOBHOI'O 00IIero o0pa3oBaHusl, MpeAcTaBieHHbIX B DenepaqbHOM TOCyIapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOTO 00IIero o0pa3oBaHus, C y4E€TOM paclpeienEHHBIX M0 KjaccaM MPOBepsIeMbIX TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MporpaMMbl OCHOBHOTO 001ero 00pa3oBaHUSI U AJIEMEHTOB COJIEP)KaHUs, MPEICTABICHHBIX B YHHUBEpCAIbHOM KOJIU(MUKATOPE 1O
XUMHH, a TaKKe Ha OCHOBe IIpuMepHOil mporpaMMbl BOCIIMTAHUS OOYYAIOIIUXCS TPU TMOJYYEHUHU OCHOBHOTO OOIIETr0 OOpa3oBaHUS U C YUETOM
Konnenmuu npenoaaBanust yuyeOHOro mnpenMera «XuMHs» B 00pa3oBaTeNnbHBIX opraHuzanusx Poccuiickoit ®exepaiuu, pealu3yomuXx OCHOBHBIC
obmieoOpaszoBarenpHbIe Iporpammel (y1B. Pemennem Komnernn Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N TIK-4BH).

CornacHo cBOeMy Ha3HAYCHHIO IpUMeEpHasi paboyasi mporpaMMa sBIISICTCSI OPHEHTUPOM JJISl COCTABJICHUS pabounX aBTOPCKUX MPOTpaMM: OHa
na€T mpeAcTaBlIeHUE O LesIX, o0Ieill cTpaTterud oOy4eHHs, BOCIIUTAHUS M Pa3BUTHs OOYy4aroIIMXCsA CPEICTBaMU y4eOHOro mpeamera «XUMHs»;
YCTAaHABJIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEPIKaHUeE, MIPEAyCMaTpUBAET paclpeleIeHUe ero Mo KjaccaM U CTpYKTYpUpPOBaHHE €ro 1o pasjenam u
TeMaM Kypca, OmpelessieT KOJMYEeCTBEHHbIE U KayeCTBEHHBIC XapaKTEPUCTUKH COAEpKaHMs; NAaET MPUMEPHOE pacHpeesieHne y4eOHbIX 4acoB 10
TEMaTUYECKHUM pa3zesiaM Kypca U peKOMEHAYeMYI0 (IPUMEPHYIO) IOCIIEI0BATENbHOCTh UX U3YUEHUSI C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€i, TIOTUKHU Y4eOHOTO MPOoIecca, BO3PACTHBIX 0COOEHHOCTEN 00YJArOIINXCS; OMpeIesieT BO3SMOKHOCTU MpEAMeTa JIJIsl peaan3alnuu TpeOoBaHu K
pe3yabpTaTaM OCBOCHHsSI OCHOBHOW 00pa30BaTeNbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOmIEro oOpa3oBaHUs, a TakkKe TpeOOBaHMIA K pe3yabTaTam
oOyueHHUs XUMUU Ha YPOBHE LIeJIeil 3ydeHus MpeaMeTa U OCHOBHBIX BUOB Y4eOHO-TIO3HABATENbHOM AEITETbHOCTH/ YUeOHBIX IEHCTBUI yUEeHHKA IO
OCBOEHUIO YUE€OHOIO COJIEPIKAHHUS.

O0mas xapakTepucTHKa y4eOHOro npeaMera « XuMHs»

Bxnan yue6HOTO npeamera «XuMuUs» B JOCTUKEHHE 1IeJIell OCHOBHOTO 0011ero oopa3zoBaHusi 00yCIOBIEH BO MHOI'OM 3HAU€HUEM XMMHUECKOMN
HayK{ B TIO3HaHUM 3aKOHOB MPHUPO/IbI, B PA3BUTHH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA M CO3JJaHUH HOBOW 0a3bl MaTEepUAIbHOM KyJIbTYPbl. XUMHUS Kak
3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK PAacIpOCTPaHUIIA CBOE BIMSHUE HAa BCE 00JACTH YEJIOBEUECKOrO CyIIECTBOBAHHUS, 3a/ajla HOBOE BUJIEHUE MUpa,
CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJbTYpPbI, HEOOXOJIMMBIM YCIOBHEM JKHU3HU OOILIECTBA: 3HAHME XUMHUH CIYKUT OCHOBOW JUIS
(hopMHpOBaHUSI MHPOBO33PEHMS YEJIOBEKA, €ro MPEJCTaBICHUNH O MaTepUalbHOM E€JUHCTBE MHPA; BAXKHYIO POJIb UIPaloT (opMHUpyeMble XUMHEH
MPEJCTAaBICHNUS O B3aMMOIPEBPALICHUAX HEPTUU U 00 HBOJIOIMM BEUIECTB B MPUPOJE; COBPEMEHHAs XMMHUs HalpaBlieHa HAa pelleHHe TT00abHBIX
Ipo0JIEM YCTONYMBOIO Pa3BUTHSI YEI0BEYECTBA — ChIPEBOM, SHEPreTUYECKOH, TUILEBON U KOJIOTNYECKON O€3011acCHOCTH, TPOOIIEM 31paBOOXPAHEHUSL.
B ycnoBusix Bo3pacTaronero 3Ha4eHusi XUMHUHU B )KHU3HH OOIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb XMMUYECKOT0o 0Opa3oBanus. B miane conuanuzanuu
OHO SABJIIETCA OJHUM U3 YCHOBI/II;'I CbOpMI/IpOBaHI/IH HUHTCJUICKTA JIMYHOCTHU U TAPMOHUYHOT'O eé Pa3sBUTHA. COBpeMeHHOMy YCJIOBCKY XMMUUYCCKHNE 3HAHUSA
HEOOXOAUMBI Il TPUOOpETEeHHs] OOLIEKYIbTYPHOTO YPOBHS, IMO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBaTh B
MHOTr000pa3HON KM3HU OOIIECTBA, Ul OCO3HAHUS BaKHOCTU Pa3yMHOI'O OTHOIIEHMS K CBOEMY 3J0POBBIO M 3/I0POBBIO APYIHX, K OKpYyKarollen
IIPUPOJHON cpelie, Ul TPAaMOTHOTO IOBEACHMS IPHU HUCIOJIb30BAHUHU PA3IMUHBIX MAaTEPUAIOB U XMMUYECKUX BEIIECTB B IOBCEAHEBHOW JKH3HH.
Xumnueckoe o0pa3oBaHHE B OCHOBHOM HIKOJE sIBJIs€TCSl 0a30BBIM IO OTHOLIEHUIO K CHUCTEME OOIIero Xxumuueckoro oopasosanus. [loatomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT MpUCYLIHe OOLEeMYy XHUMHUYECKOMY OOpa30BaHUIO KIIOYEBHIE LIEHHOCTH, KOTOpBIE OTPaXKaroT
rocyaapCTBCHHBIC, 06HIGCTBGHHBIC N MHAWBUAYAJIbHBIC HOTpe6HOCTI/I. OTUM OMpPEACIICTCA CYIITHOCTDH O6HI€I>1 CTpaTerun O6y‘-IeHI/I5[, BOCIIMTaHUSA U
Pa3BUTHsI 00YUAIOIIMUXCS CPEICTBAMU YUEOHOTO MpeIMeTa «XUMUS.



N3yuenne npeamera:

1) cmocoOcTByeT peanu3anuyd BO3MOXKHOCTEH i camMOpa3BUTHS U (POPMHUPOBAHUS KyIbTYphI JHYHOCTH, €€ oOmell W (yHKIMOHATHHOU
rpaMOTHOCTH;

2) BHOCHUT BKJIaJ] B (YOPMHUPOBAHKE MBIIIICHUS U TBOPUECKHUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOSTEIHbHON YIeOHOM NeATeIHhHOCTH,
AKCIICPUMEHTAJIBHBIX M HCCIIE0BATEIIbCKUX YMEHHH, HEOOXOIUMBIX KaK B TIOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHON ACSITEIHPHOCTH;

3) 3HAKOMUT €O Crenu(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJISAa HA €IUHCTBO MPHUPOIBI U YEIIOBEKA, SIBISICTCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MOJAPOCTKOB;

4) cnocobcTBYeT (hOPMUPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MIPUPOJIC, K YSIIOBEKY, BHOCHT CBOW BKJIAJ B
IKOJIOTHYECKOe 00pa30BaHKE MIKOJLHUKOB.

Haspannple HampaBieHHss B OOY4EHHU XMMHUU OOECIEUMBAIOTCS CHEIUPUKON COAEpKaHHS MPEeIMeTa, KOTOPHIN SBISICTCS MEAarorn4ecKu
aJanTUPOBAHHBIM OTPaXCHHEM 0a30BOM HAyKM XMMHM Ha OMNpeAeEHHOM dTare e€¢ pa3BuThsA. Kypc XMMHUM OCHOBHOHM IIKOJBI OPHUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIMMHCS OCHOB HEOPTaHWYECKOM XMMHHM W HEKOTOPBIX MOHSATHUH W CBEJACHUN 00 OTAEIBHBIX OOBEKTaX OPraHWYeCKOH XHUMUHU.
Crtpykrypa conepkanus npeameTa chopMUpoBaHa Ha OCHOBE CUCTEMHOIO MOIX0/1a K ero uzydeHuto. CopeprkaHue CKIIaIbIBAETCS U3 CUCTEMbI TOHATHIA
0 XMMHUYECKOM DJIEMEHTE W BEIIECTBE M CHCTEMbI MOHATHUH O XMMHYECKOW peakuuu. O0e 3TU CUCTEMBbI CTPYKTYPHO OpPTaHU30BAHBI MO MPUHIIMITY
MIOCJIEI0BATEIBbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO
ecrecTBo3HaHusA, ypoBHs [lepuonnueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUSI O CTPOCHHHM aTOMa U XUMHAYECKOM CBSI3H,
MPEACTABICHUH 00 3JICKTPOJIUTHYCCKON JHUCCOIMAlMKA BEIIECTB B pacTBOpax. TeopeTHyYecKre 3HAHUS pPacCMaTPHUBAIOTCS HA OCHOBE SMITUPHYCCKH
MOJIYYEHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIOJNHSS (PYHKIHU OOBSCHEHHS H
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHHS M IOJYy4YeHHUs H3y4aeMbIX BellecTB. Takas opraHu3anus
COoZIep KaHuUs Kypca CIIOCOOCTBYET MPEICTABICHUIO XUMHUECKOW COCTABIISIONICH HaAyYHON KapTHHBI MUPA B JIOTUKE €€ CHCTEMHOM MPUPOIbl. TeM caMbiM
o0ecrnednBaeTcss BO3MOXKHOCTh (hOPMUPOBAHUS Y O0yUAIONINXCS [IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHMIO M METO/IaM MO3HaHUs B Hayke. BaxxHO
TaK)X€ 3aMETHTh, YTO OCBOEHHE COJEP)KaHMs Kypca MPOMCXOIUT C MPHUBICYCHUEM 3HAHUN U3 paHee M3YYEHHBIX KypcoB: «OKpyKaOIMHUNA MHUPY,
«buonorus. 5—7 knaccel» u «Duszmuka. 7 Kimaccy.

Ilenn u3ydyenusi yaeGHOro Kypca

K HampaBieHHIO NMEpBOCTENIEHHONW 3HAUMMOCTU IpU peanu3aluu oO0pa3oBaTeNbHBIX (QYHKIMHI mpenmera «XUMHS» TPaJULUOHHO OTHOCST
(dbopmMHupoBaHKE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUIECKOH IEATEITFHOCTH YeJIOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYpHL. 3a/iada IpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUNA — Ba)KHEHIINX (akTOB, MOHATHUH,
3aKOHOB M TEOPETHUYECKHX TTOJI0KEHUH, JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHUYECKOT0 XapaKTepa, s3bIKa HAyKH, 3HAHUW O HAyYHBIX METOJaX H3yYCHUs
BEIIECTB M XMUMMYECKMX peakluil, a Takke B (OPMUPOBAHUM U DPA3BUTUM YMEHHH M CIIOCOOOB JEATENBHOCTH, CBSA3aHHBIX C IUIAHUPOBAHHEM,
HaOJTIO/ICHNEM U ITPOBEICHNEM XUMHYIECKOTO SKCIIEPHIMEHTA, COOTIOCHNEM IPAaBIII 0€30I1aCHOTO OOpAIEHHS C BEIIECTBAMH B IIOBCEHEBHON KMU3HHU.
Hapsiny ¢ 9TuM neiau u3ydeHus rpeaMera B IporpaMMe YyTOUHEHBI U CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. CerogHss B 00pa3oBaHMU 0CO0O 3HAYMMOW MPHU3HAETCS HAIMPABIEHHOCTh OOYUEHHUS Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
(bopmupoBaHue €€ MHTEIIIEKTa U 001el KynbTypbl. OOyueHre yMEHUIO YUUTHCS M IPOI0JKATh CBOE 00pa30BaHUE CAMOCTOSITENIbHO CTAHOBUTCS OJTHON
U3 BaKHEHIINX (QYHKIHMHM y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 9TUM NpH U3YYEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMHHUPYIOIIEe 3HaUeHUE IPHOOpENH TaKue LeNH, KakK:



e (opmHpoBaHME HHTEIEKTyaJlbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHUIO
pelIeH i, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KH3HH;

® HaIpPaBJICHHOCTh OOYYEHMS] HAa CHCTEMAaTHYECKOe MPUOOIEHUE YYAIIUXCS K CaMOCTOSTENbHON MO3HABATEIBHOM IESATENbHOCTH, HAYyYHBIM
MeTOJIaM MO3HaHUs, POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

e o0ecreyeHne yCIOBHA, CIIOCOOCTBYIOIUX MPUOOPETEHHIO 00YUYAOIIMMUCS OIbITa pa3HOOOpa3HON NesITeIbHOCTH, TO3HAHUA M CAMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN), UMEIOINX YHUBEPCAIBLHOE 3HAUEHUE JIJISl Pa3JINYHbIX BUJIOB JAEATEIbHOCTH;

e (opmupoBaHuE YMEHHI OOBICHATH U OLIEHUBATH SIBJICHUS OKPYKAIOIIETO MUpa Ha OCHOBAHUU 3HAHUW M ONBITA, MOITYYCHHBIX MIPU U3YYCHHUU
XUMUHU;

e (opmMHupoBaHHE y 00YYAIOIIUXCS T'YMAaHUCTUYECKUX OTHOLICHUHN, TOHUMAHUS [EHHOCTH XMMHUYECKUX 3HAHUH 17151 BBIPAOOTKH SKOJIOTUYECKU
11€J1ec000pa3HOro MOBEJCHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYKAIOIIEH IPUPOIHOM Cpeibl;

® pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS O0IIEYEIOBEYECKMX 1IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO M HAMIPABICHHOCTH JAIbHENUIIEr0 00yYeHUS.

MecTo y4ueOHOro Kypca B y4eGHOM IJIaHe

B cucteme obmiero obpa3oBanus «XuMHUs» MPU3HAHA 00S3aTEIBHBIM YYeOHBIM MPEIMETOM, KOTOPBIH BXOJHUT B COCTaB MPEIMETHON 00JIacTH
«EcTecTBeHHO-HAyYHBIE TPEIMETHI». YUeOHBIM IJIaHOM Ha €€ u3ydeHue oTBeAeHOo 136 yueOHBIX yacoB — Mo 2 4 B Hedento B 8 W 9 kiaccax
COOTBETCTBEHHO. /[l KaXkAOoro Kiacca MpPEeAyCMOTPEHO pe3epBHOE YydeOHOE BpeMs, KOTOPOE€ MOXKET ObITh HCIOJIb30BAHO YYaCTHUKAMU
00pa30BaTeNnpHOro Mmpoiecca B Ienix (OPMUPOBAHUS BAPUATHBHONM COCTaBISIOLICH cOAepX aHUS KOHKPETHOH pabodeil mporpammsbl. [Ipu 3Tom
o0si3aTenpHas (MHBapUAHTHAsS) YacTh COJEPIKAHUS MPEAMETa, YCTAHOBIICHHASI IPUMEPHOM paboyeil mporpaMMoii, U BpeMsi, OTBOAMMOE Ha €€ N3ydeHHe,
JIOJKHBI OBITH COXPAaHEHBI TTOJTHOCTBIO.

Kypc Kmacc KommyecrBo wacoB B | KommuecTtBo dacoB B
HEACIIO rof
Xumus 8 xiracc 2 68
9 knacc 2 68
Bcero: 136




1. Conep:kanue yueoHOro Kypca « XuMHUsh»

8 kiaacc
1. IlepBoHaYaIbHBbIE XUMHYECKHE MIOHATHS

[Ipeamer xumuu. Posib Xxumun B sxu3HU uesoBeka. Tena u BemecTBa. GuU3nueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BetlecTB. [lonsTue
0 MEeTOJ1axX MO3HAaHUA B XUMHH. XUMUS B cucTeMe Hayk. UncThle BemecTBa U cmecu. CriocoObl pa3/iesieHus: CMeCei.

JdemoHcTpauuu

1. JTabopaTtopHoe 000pyaOBaHHE.

2. PaznuvHbIe BUIBI XUMUYCCKOU TTOCY/IBI.

3. O0pa3Iipl BEUIeCTB.

4. Crioco0b! pazaeneHus cMeceid (puIpTpoBaHue, BhIApUBaHUE, JUCTUILISAIMS, XpoMaTorpadus).

JlaGopaTopHble U NpaKTHYecKHe PadoThI

Jlabopamopnwvie onvimul:

1. Onucanme GpU3NIECKUX CBOICTB BEIIECTB.

2. Pa3nienenuie cMecu C MOMOIIBIO MarHUTA.

Ilpaxmuyeckue pabomul:

1. IlpaBuia paGoThI B 1a0OpaToOpuu U MPUEMBI 0OpaIIeHHs ¢ TaOOPaTOPHBIM 000PYAOBAHHEM.

2. Paznenenue cMeceil (Ha mpuMepe OYNCTKU TTOBAPEHHOM COIN).

ATOMBI M MOJIEKYNbl. XUMUYEeCKHE 31eMeHTbl. CHUMBOJIBI XMMUUYECKUX JIeMEHTOB. IIpocThie U cloXHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
yUeHHE.

Xumnueckas ¢popmyia. BaleHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BeulecTB. OTHOCUTENbHAsI aTOMHAsi Macca.
OTHOCHTENbHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 101 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH.

Ou3nyecKkue U XUMHUYECKHE SBJICHHs. XUMHUecKas peakiusl U e€ MPU3HAKU. 3aKOH COXPAHEHMsI MacChl BEIECTB. XUMUYECKUE YpaBHEHUSI.
Knaccudukanms XuMI9ecKnuX peakiuii (CoeTMHeHNs, pa3I0oKeHHs, 3aMEIeHHsI, 0OMeHa).

JdemoncTpauuu

1. ®usnueckue sBiIeHUs (pacTHpaHKE caxapa B CTYIKE, KUIIEHUE W KOHICHCAIINS BOJIBI U T. IT.).

2. Xumnueckue siBJieHus (TOpeHHe CBEUH, pa3iokKeHNe caxapa, B3auMOACHCTBIE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pa3iokKeHne THAPOKCH 1A
menu(1l), B3anmoneiicTBHE xene3a ¢ cepoil, B3auMoIeicTBHE Kene3a ¢ pactBopoM conu meau(1l)).

3. OnbIT, WILTIOCTPUPYIOIMIUH 3aKOH COXPAaHEHHS MacChI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

JlabopamopHvle onvimuol:

1. [Tpumeps! pusnueckux sSBICHUM (I1aBI€HNE BOCKA, TassHUE JIbJIA).

2. Ilpumepbl XUMUYECKUX SBICHUH (ITPOKATUBAHUE MEIHOMN MPOBOJIOKH, B3aUMOAECHCTBUE MENa C KUCIIOTOM).

3. Mojzienv aTOMOB M MOJIEKYII.



Buiuucnenus
— OTHOCHUTEJIBHOU MOJIEKYJISIPHON MacChl BELIECTB;
— MaccOBOM J0JIM XMMHUYECKOI'0 3JIEMEHTA 10 (GOpMyJie COCAUHEHUS.

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYJOH, C TpaBWiIaMd pabOThl B JIA0OpaTOpUM W TpUEMaMu OOpalIeHUs C
nabopaTopHBEIM 000PYAOBaHHEM; HM3YyUYEHHUE U ONMUCaHUE (PU3MYECKHUX CBOMCTB 0Opa3llOB HEOPTraHMYECKHX BEIIECTB; HAOIIOJACHHE (PUINUCCKUX
(nnaByieHUE BOCKa, TasHUE JIbJIa, PACTUPAHUE caXxapa B CTYIKE, KUTICHUE W KOH/ICHCAIIHS BOJIbI) M XUMUYECKHX (TOPCHUE CBEYH, TPOKATMBAHUE MEITHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTOMW ) SIBJICHUH, HAOJIO/ICHUE U OTIMCAHKE MPU3HAKOB MPOTEKAHMSI XUMUYECKUX PEaKInii (pa3joxKeHue caxapa,
B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pasioxenue ruapokcuaa Mean(ll) mpu HarpeBaHuu, B3aMMO/ICHCTBHE KeJle3a C pACTBOPOM COJIH
meau(Il)); nzyuenue cnocoOoB pa3aesieHus cMecei (C MOMOIIBI0 MarHuTa, (GPUILTPOBAHUE, BEIIAPUBAHUE, TUCTIILISAIMS, XpoMaTorpadus), poBeCHIE
OYHMCTKH TIOBAPCHHOM COJIM; HAOJIOJCHUE M OIMCAHHUE PE3YJIbTATOB MPOBEICHHS OIbITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPaHEHHsI MAacChl; CO3JaHUE
Mo/IeJiel MOJIEKYI (IIapOCTEPKHEBBIX).

2. Ba:xxneiiniue NPpEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — anemeHT u npocroe BemecTBo. HaxoxxaeHue xucnopoja B Ipupojae, pu3ndeckue u
XUMHYeckue cBoiicTBa (peakuuu ropenust). Oxcunpl. [Ipumenenue kuciaopoaa. CriocoObl MoaydeHHus KUCIopoa B JaOOpaTOpUH U MPOMBILIUIEHHOCTH.
Kpyrosoport kucinopoaa B npupojae. O30H — ajuioTporHas MoauduKanus KUCIopoa.

TennoBoil 3pPekT XuMUUECKOH peakiy, TEPMOXUMHUUECKUE YPaBHEHHUS, K30- U HHIOTEPMUYECKHE peaklUH. TOMIMBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCUJIEHUE apHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOTO CIIOS.

Jdemoncrpauuu

1. BzaumopeiictBue ocdopa, cepsl U xKele3a ¢ KUCIOPOI0M (BO3ZMOKHO UCTIOJIb30BaHUE BUACOOIBITOB).

2. OmnpenienieHue coiep:kaHus KUCIOpoia B BO3TyXe€.

3. OTBITH, IEMOHCTPUPYIOIINE YCIOBUS BOSHUKHOBEHHS U IPEKPAIEHHUS TOPSHHUS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI

Jlabopamopmubwiii onvim:

O3HakomJIeHHEe ¢ 00pa3lamMH OKCHJIOB.

Ipakxmuueckas paboma:

3. Ilonydyenue u cobupanue KMUCIOPOa, U3y4EeHHE €ro CBOMCTB.

Buviuucnenus

— MOJIEKYJISIPHOM Macchl KUCIIOPOJIa U 030HAa HA OCHOBAaHMM aTOMHOW MacChl XUMHUYECKOTO AJIEMEHTA

Bonopon — snemeHT u npoctoe BeniectBo. Haxoxaenue Boopoia B npupoie, Gpu3ndeckue U XUMUUYECKHe CBONCTBA, IPUMEHEHHUE, CIIOCOObI
nosy4yeHusi. KHcioTsl 1 coun.

JdemoncTpanuu

[Toryuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

I'openue Bogopoaa.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau(1l).



JlaGopaTopHble H IpPaKTUYeCKHE PA0OThI

Jlabopamopnuiii onvim:

B3aumoneiicTBUe KUCIOT C METalJIaMU.

Ipaxmuuyeckas paboma:

4. Ilomydenne u cOOMpaHKUe BOJIOPOJIA, H3YICHHE €TO CBOMCTB.

Buiuucnenus

— MOJIEKYJISIPHOM Macchl BEIIeCTBA HA OCHOBAHUU aTOMHOM MacChl XUMHUYECKHUX 3JIEMEHTOB

KonuyectBo BemectBa. Moabs. MomsipHas Macca. 3akoH ABoraapo. MomsipHbiii 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM YpaBHCHHSIM.
JdemoncTpanus

OO0pa3ibl BelecTB KOJIMYEeCTBOM 1 MOJIb.

Bviuucnenus

— 00b€Ma, KOJIMYEeCTBa BEIIECTBA T'a3a [0 ero U3BECTHOMY KOJIMYECTBY BEIIECTBA UITH 00bEMY;

— 00BEMOB Ta30B 110 YPABHCHHIO PEAKIIMK HA OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHIA Ta30B.

®dusnueckue cBorcTBa BoAbl. Bosra kak pactBopurens. PactBopbl. HackleHHbIE M HEHACBIIIEHHBIE pACTBOPBIL. PacTBOPUMOCTB BeleCTB B BoJE. |
MaccoBast 101 BEeIIECTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B IPUPOAE U B JKU3HHU YesloBeKa. KpyroBopoT Boxbl
B IIpUpO/ie. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

JlemoHCcTpanumn

DNEeKTPON3 BO/bI; CUHTE3 BOJIbL; B3auMo/ieiicTBre Boibl ¢ MeTayiamu (Na, Ca) (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPUATIOB).

PacTBOpeHue BenecTs ¢ pa3nuuHON pacTBOPUMOCTHIO. MccaenoBaHUE pacTBOPOB KUCIIOT U IIEN0YEH ¢ TOMOLIbI0 HHANKATOPOB.

JlabopaTropHble U NpaKkTHYeCKHEe PA0OThI

Ilpakmuueckas paboma

5. IlpuroroBnenue pacTBOPOB C ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA.

Buviuucnenus

— C UCIIOJIb30BaHMEM MOHATHS «MAcCOBasi J0JIsI BEIIECTBA B PACTBOPEY.

Knaccudukanus Heoprannyeckux coequHeHnit. Oxcunabl. Knaccudukanus okcuaoB: coneodpasyromie (OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHBIE)
U HecojeobOpa3zyroue. HomeHknatypa okcuaoB (MeXAyHapogHas M TpuBHanbHas). dusnyeckne M XUMHUYECKUEe CBoicTBa okcuaoB. IlomydeHue
OKCHJIOB.

OcnoBanus. Kiaccugukaiyst OCHOBaHUH: MIET0YM M HEpACTBOPUMBIE OCHOBaHUS. HOMeHKIaTypa oCHOBaHH (MeXIyHapoAHAs U TPUBUAIIbHAS).
Du3NYECKNe U XMMUYECKUE CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHMIA.

Kucnorsl. Knaccuduxanus xucnor. HomenknaTypa Kuciot (MexayHapoaHas U TpuBHaiIbHAsA). PU3NUECKUE U XUMUYECKUE CBOMCTBA KHUCIOT.
Psn akruBHocTn metaiuioB H. H. bekerosa. [Tony4yenue kucior.

Conu. Homenkinatypa cosneit (MexxayHapoiHas 1 TpuBHaibHast). Pu3ndeckrue 1 XUMUYECKue cBoiicTBa coseil. [lonydenue coneit.

['eneTndeckas CBA3b MEXy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHNN.

JdemoncTpanuu

OO0pa3ibl HEOPraHMYECKUX BEIIECTB PA3TMYHBIX KIIACCOB.



B3auMmopeiicTBre pacTBopa cepHoi KUciaoThl ¢ okcuaom menu(Il).
Peakuus HeliTpanu3auuu.

BeITecHeHrE 0IHOTO MeTalljla APYTUM U3 PACTBOPA COJIU.
JlabopaTopHble 1 NpakTHYeCKHEe PadOThI

JlabopamopHvie onvimul:

1. BzaumopeiicTBrE KUCIOT C METAJIJIaMHU.

2. [Tomryuenue HEpaCTBOPUMBIX OCHOBAHUH.

3. B3aumosieiicTBre HEpaCTBOPUMBIX OCHOBAHUHN C KHCIOTaMH.

4. Paznoxxenue ruapokcuaa menu(Il) mpu HarpeBanum.
Ilpakmuueckas paboma.

6. PelieHne skciepuMeHTaNbHBIX 3a4a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIraHUYECKUX COCIUHEHUN.
Bviuucnenus

— M0 YPAaBHEHUSIM XUMUYECKUX PEAKLIUM.

XVUMUYECKUN SKCIEPUMEHT: KauyeCTBEHHOE OIpEACNiCHUE COJEp>KaHus KHCIOpOJa B BO3JyXe; MONyueHUE, cOOMpaHue, pacrno3HaBaHUE H
M3y4eHUEe CBOMCTB KMCIIOPOAa; HAOIOACHUE B3aMMOICHCTBHS BEUIECTB C KUCIOPOJIOM U YCIOBHS BOSHHUKHOBEHHUS M MPEKpaIlleHUs TOpeHus (Toxkapa);
O3HaKOMIIEHHE ¢ 00pa3liaMu OKCUIOB M OMMCAHUE UX CBOWCTB; MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U W3Y4YEHHE CBOMCTB BOJOpOJAa (TOpPEHHE);
B3anMo/IeiicTBE Boopoa ¢ okcuaoM menu(Il) (Bo3M0OKHO HCITOIb30BaHKE BUICOMATEPUAIIOB); HAOIIOACHIE 00PA3I[0B BEIICCTB KOJIMYECTBOM 1 MOJIb;
UCCIIeIOBaHHEe OCOOCHHOCTEW pacTBOPEHUS BEIIECTB C PA3IMYHOM PAaCTBOPUMOCTHIO; MPUTOTOBIEHUE PACTBOPOB C ONMpPEAENEHHOM MacCcOBOM aoieit
PacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJIIaMH (HaTpUEM M KajbIeM) (BO3MOKHO MCIIOJIb30BaHNE BUJIEOMATEPUAIIOB); OIIPEIEIICHNE
pPacTBOPOB KHUCIOT U ILEIOYEH C MOMOIIBIO MHAMKATOPOB; MCCIEJOBAHUE OOpa3ll0OB HEOPraHWYECKHUX BELIECTB PA3JIMUYHBIX KJIACCOB; HAOIOJCHHE
M3MEHEHHUs OKPAaCKH MHAMKATOPOB B pacTBOPAx KUCIIOT U LIeN04Yel; n3ydeHue B3aumoaencteus okcuaa meau(Il) c pactBopom cepHoOil KUCIOTBI, KUCIOT
C METaJlaMH, peaklUuil HEUTpaJIN3alliK; IIOJy4€HNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO METAUIa APYTUM M3 PACTBOpA COJIM; PEILIEHUE
AKCIIEPUMEHTAIBLHBIX 33a4 1o TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

3. Ilepnoauyeckuii 3akon u Iepuoauyeckas cucrema xumuueckux djemeHToB [I. U. MenneaeeBa. CTpoeHue aToMoOB. XUMHYECKAs
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

[lepBble MOMBITKH KJIACCU(PHUKAIMU XMMUYECKUX 3JeMEHTOB. [IoHATHE O rpynmax CXOAHBIX 3JIEMEHTOB (ILENOYHBbIE M IEJIOYHO3EMEIbHbIE
METaJlJIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT aMm@poTepHble OKCUIbI U TUapoKcubl. [leprnoaunueckuii 3akoH. [leproanueckas
cucrema xumuueckux siemeHToB [I. . MenneneeBa. KopoTtkonepuoanas u amuHHonepuojHass ¢opmbl Ilepuoandeckoil cucTeMbl XHMHYECKHUX
anemenToB J[. 1. MenneneeBa. I[lepuoasl u rpymnmnsl. @U3NYeCKUil CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U IpyIIbl ieMeHTa. CTpoeHune
atromMoB. CocTaB aTOMHBIX siziep. M3oTombl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX 351eMeHTOB [lepronnyeckoit
cucrembl J[. U. MengeneeBa. XapakTepUCTHKa XHUMHUYECKOTO 3JIEMEHTAa Mo ero mnojoxeHuto B Ilepumommueckoit cucreme [[. 1. Menaeneesa.
3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHMUYECKHX JIEMEHTOB, METAJUIMUECKUX M HEMETAJUIMYECKHUX CBOMCTB IO IpylnaM M NEpPHOAAM.
3nauenue [lepuoanueckoro 3akona u Ilepnonnyeckoil cUCTEMbI XMMHUUECKUX JIEMEHTOB ISl pa3BUTHS Hayku U ipakTuku. J[. . MenneneeB — y4€Hblit
U TPaXk/IaHUH.

JdemoHcTpauuu



1. Kopotkonepuoanas u agymmaHONIEproaHas ¢hopmsl [leprnoanueckoi cucteMbl XuMudeckux 3meMenToB J1. . Mennaeneena.
2. O3HaKoMJIeHHE C 00pa3aMy METAJUIOB U HEMETAJIIOB.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

Jlabopamopnuiii onvim:

B3aumopeiicTBie ruipoKCuAa HUHKA C PACTBOPAMHU KHUCIIOT U IIET0YeH.

Xumuueckas cBsa3b. KoBaneHTHas (MOJIIpHAs U HETIOJISIPHAS ) CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBS3b.
CTCHGHL OKHCJICHUA. OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITCJIBHbIe peaKI_II/II/I. HpOLIGCCLI OKHUCJICHHUA U BOCCTAaHOBJICHUA. OKI/ICJII/ITGHI/I 1 BOCCTAHOBUTCIIN.
JdemoHcTpauuu

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMK: TOPEHHE, PEAKIIMH PA3JIOKEHUS, COCTUHEHUS

XUMHYECKUH HKCIIEPUMEHT: U3yuyeHre 00pa3IloB BEIIECTB METAUIOB U HEMETAJIJIOB; B3aUMOICMCTBUE THIPOKCH/IA IIMHKA C PACTBOPAMH KHUCIIOT
U IIEeNOYeii; MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOLUIUNX MPUMEPbl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIuil (TOpeHHe, PEeakiuu pa3iokKeHHUs,
COCIMHECHMUS).

MexknpeamMeTHbIe CBSI3H

Peanu3zanys MEXNpeAMETHBIX CBs3€i MPU WM3YyYCHWH XUMHHU B 8 Kiacce OCYIIECTBISETCS 4epe3 MCIOJIb30BaHHE KaK OOIIMX eCTeCTBEHHO-
HAay4YHBIX HOHSITI/IfI, TaK U HOHSITPIfI, ABJIOINUXCA CUCTEMHBIMHU IJI1 OTACIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O LUKIIA. O6IIII/Ie €CTCCTBCHHO-
Hay4HbIC TOHSATHSA: HAy4YHbIH (PAaKT, TMIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KiIAacCH(UKAIMs, NEPHOAWYHOCTh, HAOIIOAECHUE, SKCIEPHMEHT,
MOJICIIMPOBAaHNE, U3MEpEHHE, MOJECTb, sBjIeHne. DU3UKa: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHI, W30TONBI, PAaJHOAKTUBHOCTH,
MOJIEKYJIa, 3JEKTPUUECKUH 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA, a3, GU3NUECKUE BETUYNHbI, €TUHUIIBI U3MEPEHHUs1, KOCMOC,
I1aHeTsl, 38€37b1, Conuue. buonorus: gporocunres, npixanue, ouocdepa. ['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHbIE TOPO/IbI, OJIE3HbIE
HCKOIIaeMble, TOTIMBO, BOJIHBIE PECYPCHI.

9 kjacc
1. BemecTBO U XUMHUYECKasi peaKkuus

[lepnonnueckuii 3akoH. Ilepumonnueckass cucrema xumuueckux siemeHToB [I. . Menneneea. CtpoeHne aTomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KA, KaJblMs U UX COCTMHEHUN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B
[Iepuoanueckoit cuCTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMAYECKON CBSI3U. THIBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THIA KPUCTAILTNYECKON
PELIETKY U BUIA XUMUYECKON CBSI3H.

Knaccudukanmst 1 HOMEHKIaTypa HEOPTAaHMYECKUX BEIIeCTB (MEXTyHAPOHAS U TPUBUATBHAS ). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K Pa3JM4YHbIM KJIacCaM HEOPTaHUYECKUX COCIUHEHUN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELLECTB.

JdemoHcTpauuu

1. Moaenu KpUCTAIIIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB.

2. Koportkonepuoanas u ayinaHonepuoaHas ¢popmsl [lepuonnyeckoii cuctemsl xumuueckux snemeHToB J1. Y. Menneneena



Knaccudukanuss XuMHYECKUX PEaKIui M0 Pa3IuyHbBIM MpU3HAKaM (110 YUCIY W COCTaBY y4YacCTBYIONIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY
3¢ (deKTy, 0 U3MEHEHHIO CTETICHEeW OKHUCICHHSI XUMUYECKUX JIEMEHTOB, M0 OOPaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). JK30- U 3HIOTEPMUIECKHE
peaKIyy, TePMOXHUMHUYECCKUE YPABHECHHS.

[TonsTHe 0 ckopocT XUMUYeckoi peakiuu. [loHsTHE 00 00paTHMBIX W HEOOPATUMBIX XMMUYECKUX peakiusx. [IoHSITHEe O TOMOTEHHBIX H
TeTePOreHHBIX peakuusx. [loHsATHE 0 XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIOMINE Ha CKOPOCTh XMMHUYECKON PEaKIIUU U MOJIOKEHUE XUMHUYECKOT0
paBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIMU, DJICKTPOHHBIN OajaHC OKHCIWTEILHO-BOCCTAHOBUTENIbHOU peakiuu. CocTaBieHUE ypaBHECHUM
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKINI C MCIOJIL30BAHUEM METOIa SJICKTPOHHOTO OanaHca.

JdemoHcTpauuu

1. 3aBHCHMOCTBH CKOPOCTH XUMHUYECKOW PEAKITNH OT Pa3IUYHBIX (PAKTOPOB.

2. BozneiicTBue KaTtanu3aTopa Ha CKOPOCTh XUMUUYECKON peakiivu.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX PEAKIINH.

4. CmenieHre paBHOBECHSI XUMUYECKOM PEaKIIUH.

Buviuucnenus
— KOJIMYECTBa BElIeCTBa, 00bEMa 1 MacChl PEareHTOB WM MPOYKTOB [0 YPAaBHEHUSAM XUMUYECKUX PEAKIIU

Teopust 27EKTPOIUTHYECKON OUCCOLMALUHU. OJEKTPOJIUTHI M HEIEKTpOJauThl. KaTHOHBI, aHMOHBI. MexaHu3M auccouuanuy BELIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOM cBsi3u. CteneHb quccounannu. CuibHbIE U caa0ble 3JIEKTPOIUTHI.

Peakuiuu noHHOrO 0oOMeHa. Y ciioBHsI IPOTEKAaHUs! peakiii HOHHOTO OOMEHa, MOJIHbIE U COKpAIEHHbIE HOHHBIE ypaBHEeHUs peakuuil. CBoiicTBa
KHMCJIOT, OCHOBAaHUM U COJIEH B CBETE MPENCTaBICHUM 00 AJIEKTPOINTUYECKON nuccounannu. KauecTBeHHble peakiuu Ha HoHbl. [loHsiTHE O ruaponn3e
COJIEH.

JdemoHcTpanuu

1. DnexTpuueckast MPOBOJAUMOCTb PACTBOPOB BEIIECTB; ABHKEHHE HOHOB B 3JIEKTPUUECKOM I10JIE.

2. OTBITHI, WUTIOCTPUPYIOIINE IPU3HAKA IPOTEKAHUS peaKnii HOHHOTO OOMEHa.

3. OnbITH MO OIPEICIIEHUIO CPEJibl B pacTBOpax cojiel (Xjopuaa HaTpus, kKapOoHaTa HaTpHUs, XJIOpHUIa LINHKA).

JlabopaTopHble U NpakTHYeCKHE PAOOTHI

Jlabopamopnuiii onvim:

Peakuuu monHoro oOMeHa B pacTBopax aueKTposuToB: cyiabdara menu(ll) m ménoun, kapOoHaTa HAaTpUsl M COJISTHOM KHUCIIOTHI, PEAKIUs
HEUTpAIU3aluu MEXY TUAPOKCUAOM KaJIUs U COJITHON KUCIIOTOM.

IIpakmuueckasn paboma

1. Pemenue skcriepMMEHTaIbHBIX 337a4 110 TEME.

Buviuucnenus

— I10 YPaBHEHMSIM XUMUYECKUX PEAKIUI

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJIEISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKHUX BEUIECTB — METaNIOB U HEMETAJJIOB
(rpaduTa u anMasa), CIOKHBIX BEHIECTB (XJIOPHIa HATPHsl); UCCIET0BaHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakIK OT BO3JEHCTBUS pa3InYHbIX
(bakTOpOB; UCCIEI0BaHNUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOLIecca AUCCOIMALMU KUCIIOT, IIeJI04Yel U cojiei (BO3MOKHO HMCIOIb30BAHUE
BUJIEOMATEPHAIIOB); IPOBEICHUE ONBITOB, MIUTIOCTPUPYIOIINX MPU3HAKH IPOTEKAHUS peaklnii HFOHHOro oOMeHa (00pa3oBaHue OcaJlKa, BbIIEICHHE ra3a,



oOpa3oBaHHe BOJbl); OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX peakuuil (TropeHue, peakUuu pas3sIoKeHUs,
COEJIMHEHMS); pacliO3HABaHUE HEOPTraHUYECKUX BEUIECTB C OMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a7a4.

2. HemeTa/uibl M HX COCAMHCHU A

OO0mast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe cTereHu OkucieHus. CTpoeHue U (u3nYecKue CBOMCTBA
IIPOCTBIX BEIECTB — TaJOreHOB. XUMHUYECKHE CBOMCTBa Ha IpUMepe Xjopa (B3aUMOACHCTBHE C MeETalylaMM, HEMETaJUIaMH, LIeJI0YaMHu).
Xnoposojopoa. CossgHasg KUCI0Ta, XUMUYECKUE CBOWCTBA, MOJIYy4YEHHE, IPUMEHEHUE. JlelicTBUE XJopa U XJIOPOBOAOPOJA HAa OPraHMU3M YEJIOBEKa.
Baxxaelinme XJ0puabl U UX HaXOKACHUE B IIPUPOJIE.

JdemoHcTpauuu

Buneomarepuansl: rajJoreHsl U UX COEAMHEHUS.

OO6pa3siibl XJIOpUI0B.

JlaGopaTopHble U NpaKTHYecKHe padoThl

Jlabopamopmuwiii onvim:

Pacnio3HaBanue XJ10pu-HOHOB.

Ipakxmuueckas paboma

2. IlonyuyeHue CONSIHOM KUCIIOThI, U3y4YE€HUE €€ CBOMCTB.

Buviuucnenus

— [0 ypaBHEHUSAM XUMUYECKUX PEaKI1ii, €CIIM OAMH U3 PEareHTOB JaH B U30bITKE;

— 00BEMOB Ta30B 10 YPaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUH ra30B

O61as xapaktepucTtuka 31eMeHToB VIA-rpynmnbel. OcoO€HHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crpoenue u (puznyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMUA KUCIOPOJa U cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOJIOpOA, CTpOEHHE, PU3NYECKUE U XUMHUYecKHe cBoicTBa. OKCHABI cepbl KaK IMPEICTaBUTENHN KUCIOTHBIX OKCcHJI0B. CepHas
KHCJIO0Ta, (pu3nueckrue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeJICTaBUTENs Kiacca KUCIOT U cnenuduyeckre). XUMUYECKHE peakluy, JIeKalye B
OCHOBE IPOMBIIIJIEHHOT'O crioco0a mojydyeHus: cepHol KuciotThbl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, KaUeCTBEHHAs peakius Ha Cyiab(aT-HOH.
HaxoxxneHue cepbl ¥ €€ coeiMHeHHH B pupoe. XUMHUECKOe 3arpsi3HeHUE OKPY>KaloLIel cpelibl COeAMHEHUSMHU cepbl (KUCIIOTHBIE 10K, 3arpsi3HEHHE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHHUS.

JdemoncTpauuu

1. Komtekiuu (BuaeoMaTepuansl): cepa U €€ COeTMHECHUS.

2. O0OyrnuBaHue caxapa 1oj AeiCTBUEM KOHIICHTPUPOBAHHONW CEPHON KHUCIIOTHI.

JlaGopaTopHble  NpaKTHYeCKHe PadoThI

Jlabopamophule onvimbi:

1. O6HapyxeHnue cynbpaT-uHOHOB.

2. BzaumoeiictBue paz6aBiieHHON CEpHON KUCIIOTHI C IIUHKOM.

Buviuucnenus

— I10 YPaBHEHMSIM XUMUYECKUX PEAKIUl;

— MacCOBOM JIOJIM BBIX0/1a MPOAYKTA PEAKIUH.



OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymibl. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Tpupoje, pusndeckue M XUMHYECKHe CBoicTBa. KpyroBopor azora B mpupoae. AMMHaK, ero (u3HYecCKue H
XMMHUYECKHE CBOICTBA, NMOJIy4eHHEe U IpuMeHeHnue. Collu aMMOHUS, X pU3NUEeCKe U XMMHUYECKHe CBOMCTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTA, €€ oy4yeHue, Gu3ndeckne 1 XMMUIeCKre CBOIcTBa (00IIHe KaK MPeICTaBUTENs Klacca KHCIIOT U CTIeHU(pUIECKHE).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUSI B KAUeCTBE MUHEPATIbHBIX YAOOpeHMH. XUMUUECKOe 3arps3HEHUE OKPYKAIOIIeH Cpelibl COeNUHEHUIMU
a30Ta (KMCIOTHBIE TOK/H, 3arpsi3HEHUE BO31yXa, IOUBBI U BOJOEMOB).

docdop, amnorponHsie Moaudukanuu pocdopa, puznueckue u xumudeckue coiictBa. Oxcua hochopa(V) u hochopnas kucnora, puznyeckue
Y XUMHYECKHE CBOMCTBA, oiyueHue. Vcmonb3oBanne GochaToB B KAa4eCTBE MUHEPAIBHBIX yI0OPCHHIA.

JdemoHcTpanumn

1. Komekmuu: hochop u ux coenMHECHHS.

2. B3aumoeiicTBue KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IBIO.

JlaGopaTopHble U NpaKTHYecKHe PadoThI

Jlabopamopnvie onvimul:

1. B3anMoxmelicTBue cojieii aMMOHMUS C IETOYRIO.

2. O3HakoMIIeHHE ¢ 00pa3laMy a30THBIX U POCHOPHBIX yIOOpEHHUH.

[TpakTrueckas pabota

3. Ilomyuenue aMmMuaka, U3y4eHHe €ro CBOMCTB.

Bvruucnenus

— 110 YPaBHEHUSIM XUMUYECKUX PEAKIIUA.

O61mmas xapaktepucTtuka 31eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIIECHUS.

VYraepon, anaoTponHble MOJU(PHUKALIMH, pAacIpOCTPAaHEHHE B IPUPOJIE, PU3NUYECKUE U XUMHUYECKe cBOMCTBa. AncopOius. Kpyrosopor yriepoaa
B npupoae. OKcupl yriaeposaa, ux pu3ndeckre 1 XuMHUUeCKHe CBOICTBA, IEHCTBUE Ha KUBbIE OPraHU3Mbl, TIOTYYEHHE U IPUMEHEHHE. DKOJIOTHYECKUE
po6JIeMBbl, CBA3aHHBIE ¢ OKcHIoM yriiepoaa(IV); runoresa rino6anbHOro NOTEMICHUs KIMMaTa; NapHUKOBBIN 3¢ (eKT. YronbHas KUCI0Ta U €€ COJu, UX
¢u3nyecKkne 1 XMMUYECKHE CBOMCTBA, MTOJIy4eHHEe U npuMeHeHne. KauecTBeHHas peakuus Ha kapOoHaT-uoHBI. Vcnonb30BaHne kapOOHATOB B OBITY,
MEJULIUHE, IPOMBILUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHMSX yriepojaa (MeTaH, 3TaH, 3TWJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH,
yKcycHast kucnota). x coctaB u xumuueckoe crpoeHue. [IoHsaTHe 0 GMOJOrHUecKr BaXKHBIX BEILECTBAX: KUpaX, Oenkax, yrieBoJax — M UX pOJd B
YKU3HM 4eIoBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MoJydeHne U npumeHenue. CoeMHEeHUs: KpeMHus B mpupoze. Ob1ue npeacraBieHus 0o
okcuzae kpemHus(IV) u kpemuueBoil kucinore. CUIMKaThl, UX HCIOIb30BaHUE B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH. BakHelne cTpouTenbHbIE
MaTepHalibl: KepaMHuKa, CTEKIIO, IIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro MCIOIb30BaHHUS CTPOUTENILHBIX MaTepHaioB B TIOBCEAHEBHOM
KU3HU.

JdemoncTpanuu

1. Monenu kpucTasIn4ecKux pelmeTok aiMasa, rpadura, MoJeKysl QyuiepeHa.

2. AncopOuust paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTTIEM.

3. IlpoTtuBoras.

4. Buneomarepuainbl: CHJIMKaTHAS IPOMBIIIJIEHHOCTb.



5. Mozienn MoIeKya OpraHuYeCKUX BEIIeCTB.

JlabopaTopHble U NpaKkTHYecKue padoThl

Jlabopamopmuwiii onvim:

KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

Ipaxmuueckue pabomul

4. ITonyyenue yriekucioro raza. Kauecteennas peakuusi Ha KapOOHAT-HOH.

5. Penienue skcriepuMeHTaIbHBIX 3a4a4 1o Teme «HemeTamaby.

Buviuucnenus

— 110 YpaBHEHUSIM XUMUYECKUX PEaKIUil, €CIU OUH U3 PEareHTOB JIaH B BUJIE BOJHOTO PACTBOPA C U3BECTHOW MacCOBOM J0JEH.

XUMHUECKUH SKCIEPUMEHT: U3y4eHHe 00pa3l0B HEOPraHMUECKUX BEIECTB, CBOWCTB COJITHONW KUCIIOTHI; IPOBEIECHUE KAaUeCTBEHHBIX peaKIUi
Ha XJIOPUJI-MOHBI ¥ HAOJIOJCHNE TIPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTPaXKArOIIKe (PU3NIECKHE M XUMUYECKHE CBOMCTBA TaJOT€HOB M X COCTUHEHUIN
(BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPUAIOB); O3HAKOMJICHME C OOpa3lamMH XJOPHAOB (TalOreHUIOB); O3HAKOMJIEHHE C oOpa3laMu cepbl U eé
COeMHEHUSAMH (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPHAJIOB); HAOIIOJICHHUE Mpolecca OOYrIIMBAaHUS caxapa Moj JACHCTBHEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCIIOThI; U3y4eHUE XMMUYECKUX CBOMCTB pa30aBIeHHOM CepHO KUCIOTHI, IPOBEIEHNE KAUeCTBEHHOHN peakliuy Ha CyJib(haT-uOH U HaOJII0IeHHE
npu3Haka e€ NPOTEKaHWs; O3HAKOMIIGHHE C (HU3MYECKMMH CBOWCTBaMHU a30Ta, ¢ochopa MW HMX COSAMHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMAaTEepPHAIOB), oOpa3lamMM a30THBIX U (ochOpHBIX yIOOpeHui; mosyueHue, coOMpaHMe, paclo3HaBaHHE M H3yYeHHE CBOWCTB aMMMAKa;
MIPOBE/ICHNE KaYeCTBEHHBIX peakluii Ha MOH aMMOHUSA U GochaT-HOH U U3yUeHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON
a30THOM M M KUCJIOTBI C Me/bI0 (BO3MOXKHO MCIIOJIb30BAaHME BUIEOMATEPUANIOB); U3yYCHHE MOJEIeH KPUCTAIUIMUECKUX PEIIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMIIEHHE C TPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM M yCTPONCTBOM MPOTHUBOTA3a; IMOJTYYEHHE,
cobupaHue, pacrio3HaBaHHe U U3y4eHHUE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHUE KaueCTBEHHbIX PEaKIMi Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYCHHE
MIPU3HAKOB UX NPOTEKAHUS; 03HAKOMJIEHUE C TIPOAYKLIMEN CUITMKATHOW IPOMBILUIEHHOCTH;, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHei e
HEMETAJIJIBl U UX COCIUHEHUS.

3. MeTajliibl M UX COEIMHEHUS

OOmast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METa/VIOB HAa OCHOBAHMU HMX NoJjoxeHus B llepmoamueckoil cucremMe XHMHYECKHUX
anemenToB JI. . MenneneeBa u crpoeHuss aromoB. CTpoeHue MeTamoB. Meramnudeckass CBSI3b M METaUIMYECKash KPUCTAIMYECKasl pemIérka.
DNEeKTPOXUMHUUYECKUH psil HANPsDKEHUM MeTanaoB. PU3NUecKrue U XUMUYecKre cBoicTBa MeTayuioB. OOmue crnocoObl nonydeHus: metamion. [Tonstue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTajib, YyTyH, JOPATIOMUHHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
IIPOMBIIIJIEHHOCTH.

JdemoHcTpauuu

1. O3HakoMieHHE ¢ 0Opa3aMHi METaJUIOB U CIUIABOB, UX (PH3UUECKUMH CBOMCTBAMHU.

2. Mopenu KpUCTANIMYECKUX PEIIETOK METAJUIOB.

3. BuneoMarepuainsl: KOppO3Hs METAJLIOB.

JlaGopaTtopHble H NpaKTHYeCKHe PadoThI

JlabopamopHvle onvimuol:

1. O3nakomMiieHre ¢ oOpa3iamMu CIJIaBOB METAJIJIOB.



2. 3aBUCUMOCTb CKOPOCTH PEAKIIMU METaJllIa C KUCJIOTOM OT MPUPOJIbI METasIa.
Buiuucnenus
— I10 YpaBHEHUSIM XUMUYECKUX PEaKIuil, €CIM OANH U3 PEareHTOB COACPKUT MPUMECH.

[I{enoynble MeTauibl: NoJIOXKeHKUE B [lepuoanueckoi cucreme xumuueckux aineMeHToB Jl. . MenaeneeBa; CTpoeHUE UX aTOMOB; HAXOKJICHUE
B nipupoje. Pusndeckue u XUMHYECKHE CBOMCTBA (HA puMepe HaTpus U Kanus). OKCUABl M TUAPOKCUABI HATpHs U Kanus. [IpumMeHeHne menoaHbIX
METaJIOB U UX COCAUHCHHI.

[llenoyHo3emMenbHBIE METAUIBl MarHuid M Kaiblui: mosiokeHue B Ilepuoauueckoil cucreme xumudeckux sinemeHToB J[. M. MenneneeBa;
CTPOCHHE UX aTOMOB; HaxoxAeHHe B npupoje. Gusnyeckue 1 XMMUUECKHE CBOMCTBA MarHusl U Kaiblus. BaxHeume coeuHeHus: Kaablus (OKCHI,
THAPOKCHI, COJIN). JKECTKOCTH BOBI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunuit: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHtoB . V1. MenpeneeBa; ctpoeHne aTroma; HaXOXJEHUE B MPUPOJIE.
dusnyeckre 1 XMMUUIECKHE CBOMCTBA ATFOMUHUSA. AM(OTEpHBbIC CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Kenezo: monoxkenue B Ilepuoamueckoil cucreMe xumuueckux sneMeHtoB . WM. MenpeneeBa; CcTpoeHHE aTOMa; HAaXOXKJIECHHE B IPUPOJE.
duznyeckue U XMMHUYECKHE CBOICTBa kene3a. Okcuabl, ruapokcuasl u conu xkene3a(ll) u sxenesa(Ill), ux cocras, cBOCTBa U MOJTyUEHUE.

JdemMoHcTpauuu

1. BzaumoeiicTBue HaTpHsI C BOJIOM.

2. OxpanmBaHue TUIAMCHH NOHAMH HATPHSI U KaJTUsl.

3.OxpammBaHye IIaMeHd HOHAMU KaJIbIIHS.

4. B3auMoJielicTBHE OKCHJIa KAJIBIUS C BOJIOM.

5. Bugeomarepuaibl: TOpeHHE JKejie3a B KUCIOPOJIE U XJIOPE.

JlabopaTopHble U NpakTHYeCKHE PAdOTHI

JlabopamopHvie onvimul:

1. O3nakomiieHHE ¢ 0Opa3amMu aJlOMUHUS U €T0 CIIJIaBOB.

2. AmdoTepHBbIe CBOIICTBA THAPOKCHIA ATFOMUHUS.

3. KauecTBeHHBIC peaKIIny Ha MOHBI Kele3a.

Ipaxmuueckue pabomul

6. XKécTKoCTh BOJIBI M METO/IBI €€ YCTPAHECHHUSI.

7. Perienne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «MeTalby.

Boruucnenus

— 110 YpaBHEHHSIM XUMHUYECKUX PEAKIIUi, €CITU OJMH U3 PEareHTOB JaH B U30BITKE WU COJAEPKUT MPUMECH;

— MacCOBOM JIOJTM BBIXO/1a MMPOTYKTA PEAKITHHI

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaJUIOB U CIUIABOB, UX (PU3NYECKUMH CBONCTBAMU; U3yUEHHE PE3YIbTaTOB KOPPO3IUU
METaJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMAaTEPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBHUA OKCHAA KaJblMsl M HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BAaHUE BUIEOMATEPUANIOB); MCCIEJOBAHNE CBOWCTB KECTKOM BOJBI; IpoOIecca TOPEHUs Kele3a B KUCIOpone (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAa4YeCTBEHHBIX pPEaKIMii HAa WOHBI (MarHus, KajbllWs, aTlOMUHHA, 1uHKa, xene3a(ll) u xenesa(lll),
menu(ll)); HabmroneHWe W OMHMCaHUE IPOLIECCOB OKpAIMBaHMs IUIAMEHM MOHAMU HATpus, Kaluid M Kalublus (BO3MOXKHO HCIOJIb30BaHUE



BHJICOMATEPHAIIOB); HCCIIeOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCH/IA aTIOMHHUS M THIPOKCHA ITUHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Bakuelinme MeTaIbl U KX COCIUHEHUS.

4. XuMus ¥ OKpYyKaouas cpeaa

Hosble maTepuaisl 1 TeXHOIOrMU. BemecTsa 1 MaTepuasl B IOBCEJHEBHOM KU3HU YEJI0BEKa. XUMUs U 310pOBbE. be3onacHoe UCIoabp30BaHue
BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momomip Nmpu XMMHYECKMX OXorax M oTpaBieHHsX. OCHOBBI 3KOJOIMUECKOW I'PaMOTHOCTH.
XHUMHYECKOE 3arpsi3HEHNE OKpY:Karollel cpenbl (MpeaenpHas gonycruMas KoHueHTpanus semects — [1/1K). Ponp Xxumuu B perieHnn 3K0I0rHuecKux
poOJeM.

[IpupoHBIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOAHBIH ra3, He(Th), MPOAYKTHI HX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHUE 00pa3l0B MAaTEpUAIIOB (CTEKIIO, CIUIaBbl METAJLIOB, IIOJIMMEPHbIE MaTepHAIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXIpeIMETHBIX CBsi3ed NpU U3YyYEHHM XMMHMU B 9 Kilacce OCYLIECTBISETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATUMN, TAK U MIOHATHUH, SBJISIOIIUXCS CHCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OO1e ecTecTBEHHO-HAyYHbIE IOHATHUS: HAayyHbIH (akT, I'MIIOTE3a, 3aKOH, TEOpHs, AaHAIM3, CHHTE3, KIACCU(pHUKAIMs, NEpUOJUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, H3MEPEHHE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(h(heKT, TEXHOIOT U, MaTEpPHUAIbI.

dusmka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIMJ, H30TOINbI, PaJMOAKTHBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsil,
IIPOBOAHUKY, TIOIYIIPOBOJHUKH, TUIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TET0, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, pACTBOP, PACTBOPUMOCTD,
KpHUCTaJNIN4ecKasl peléTka, CIjiaBbl, PU3NUECKUE BETUUYMHBI, €AMHUIBI U3MEPEHHs], KOCMMUYECKOE IPOCTPAHCTBO, IIaHEeTHI, 3BE3/1b1, CONHIIE.

buonorust: ¢orocunres, npixanuwe, Ouocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpPEHUS, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTbI, MUTATEJbHbIE
BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbI, IT0JIE3HBIE UCKOMAEMBbIE, TOININBO, BOJHBIE PECYPCHI.



I11. Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJbTAThI YUeOHOT0 Kypca « XUMUsD)

M3ydeHne XUMHUU B OCHOBHOH IIKOJIE HAIIPABJICHO HA JOCTH)KECHUE 00YJAFOLIMMKCS IMYHOCTHBIX, METAIIPEIMETHBIX U PEIMETHBIX PE3yJIbTaTOB
OCBOCHHUS y4EOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3VJbTAThI

JIM9HOCTHBIE PE3yIbTAThl OCBOCHUS MIPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUS IOCTUTAIOTCS B XO€ OOYUCHHSI XUMUU B TUHCTBE yU4eOHOU
1 BOCIMTATEIBHON JEATEIbHOCTH, OPTaHU3AIMHA B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCHHCKHUME COIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MPABIIIAMU M HOPMaMU TIOBEJICHUS M CTOCOOCTBYIOT IIPOI[ECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMATH3AIUH
o0y4Jaronmxcs.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

HanHOTI/I'leCKOFO BOCIIMTAHUA

1) LEHHOCTHOIO OTHOUIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIEAMIO, IOHHMMaHUs 3HAYEHUs] XUMUYECKOU
HAyK{ B J)KU3HU COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTHU BIIAZIETh JOCTOBEPHOM MH(pOpMaLKel O MepeloBbIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

Fp AKJTAHCKOT0 BOCITUTAHUSA

2) npeAcTaBlE€HUs O COIMAIbHBIX HOPMaxX M MpaBUiaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE, KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B
OOIIIECTBEHHO IOJE3HOM, Yy4eOHO-HMCCIe10BaTeNbCKOM, TBOPUECKOW W APYrHMX BHJAX AEATENbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
JeSITEIbHOCTH TPU BBIIIOJHEHUN Y4YeOHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBINOJHEHUU XHUMHUYECKHUX SKCIEPHUMEHTOB, CO3JAHUM Y4YEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MPOLIECCE 3TOM yueOHOM AeqTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTY KU
CBOMX TOBAPHIIEHN C MO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;

HeHHOCTl/I HAYYHOI'0O MO3HAHUA

3) MUPOBO33pPEHUECKUX MPEICTABICHHUI O BEHIECTBE U XUMUYECKON peaklii, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BU- THUS HaYKU U
COCTABJISAIOLINX OCHOBY JJIsl TOHUMaHMS CYIIHOCTH HAyYHOM KapTHHBI MHpa; NPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOJHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HAINPAaBJICHHBIX Ha IOJIyYCHHE HOBBIX 3HAHUU MO XUMHM, HEOOXOIUMBIX I OOBSCHEHHS HaOII0JaeMbIX
MPOLECCOB U SIBJICHUI;

5) no3HaBaTenbHON, HH(POPMALIMOHHON U YNTATEIBCKON KYJIBTYpPbI, B TOM UHCII€ HABBIKOB CAMOCTOSTEIbHOI paboThl ¢ y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPeICTBaMU HH(GOPMAIIMOHHBIX TEXHOIOTHI;

6) nHTEepeca K 00y4EeHHUIO U TIO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CAMOOOPa30BaHHIO, IPOSKTHOM U HCCIIeI0BATENBCKO M
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJI€HHOCTU U YPOBHS 00y4Y€HHUsI B JaIbHEHUIIEM;



®opMUPOBaHUS KYJIbTYPHI 310POBbS

7) Oco3HaHMSA LEHHOCTHU HM3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKM Ha 3JI0pOBBI 00pa3 KHM3HH, OCO3HAHMSI
MOCTIC/ICTBUI ¥ HENPUSATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS aJIKOT0JIs, HAPKOTUKOB, KYpeHHsI), HEOOXOIMMOCTH COOIIOACHNUS TPaBHII 0€30IaCHOCTH
py 0OpaLEHUH C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON XKU3HH;

TpyaoBoro BOCIUTAHUS

8) uHTEepeca K MPaKTUYECKOMY M3YUYEHUIO MPOQeccHii U TpyAa pa3IuvyHOro poja, yBaKeHHUE K TPYIY U pe3yJbTaTaM TPYI0BOM IEATEIbHOCTH, B
TOM YHCJIE Ha OCHOBE IPUMEHEHUS TIPEAMETHBIX 3HAHUI 110 XUMHUH, OCO3HAHHOTO BHIOOPA MHINBUAYAILHOW TPACKTOPHH MTPOAOIDKEHHS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOLIECTBEHHBIX MHTEPECOB U NMOTPEOHOCTEH; yCelHOM MpodecCHOHaIbHON NesSTeIbHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTb aJallTUPOBATHCS B IPOPECCHOHATIBHON CPELE;

IKO0J0rH4ecKoro BOCIUTAHUS

9) sKosIOrMYEeCcKH 1e1ecO000Pa3HOr0 OTHOLIEHHSI K MPUPOJIE KaK HCTOYHHUKY JKU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHMSI, IOHUMaHUsI LIEHHOCTH
3I0pOBOTr0 U 0e30MacHOro obpa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY M ICHUXHMYECKOMY 3/0POBbIO, OCO3HAHUSA
LIEHHOCTH COOJII0ACHMUSI ITpaBUJl O€30MaCHOT0 IIOBEIEHUS IPU paboTe ¢ BELIECTBAMMU, a TAKXKE B CUTYyalUsIX, YIPOKAIOIINX 3J0OPOBBIO U JKU3HHU JII0IEH;

10) ciocoOHOCTH IPUMEHATH 3HAHUSA, [10JIy4aeMble ITPU U3YUYEHUH XUMMH, JUISl pELLICHU 3ajiay, CBA3aHHBIX C OKpY’Karolleld NpUupoaHOM cpenoH,
MOBBILIEHUS YPOBHSI AKOJIOTUYECKON KYJIbTYPbl, OCO3HAHUS IJ100AJIbHOIO XapaKkTepa AKOJIOTMYECKUX MPOOJIEM M MyTeM X pelIeHUs] OCPEACTBOM
METOJI0OB XHUMHUU;

11) 5KOJI0rH4ECKOr0 MBIIIIEHHSI, YMEHHSI pyKOBOJCTBOBATHCSI UM B [T03HABATEIbHON, KOMMYHUKATUBHOMN U COITMAJIBHOM MPaKTUKE.

MeTanpeaMeTHbIE Pe3YJIbTAThI

B cocrtaBe meTanpenMeTHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBIE 1JIs1 (POPMHUPOBAHUSI MUPOBO33PEHUSI OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS,
MIPUHIINIL, TUTIOTE3a, (PaKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIp. ), KOTOPbIE UCTIONB3YIOTCS B ECTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETaX U MO3BOJISIFOT
Ha OCHOBE 3HAHUW M3 ATUX MPEAMETOB (OPMHUPOBATH MPEJICTABICHUE O IEIOCTHOM HAyYHON KapTUHE MHUpPA, U YHUBEPCAJIbHBIC YUCOHbIE NEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATUBHBIE, PETyISTUBHBIC), KOTOPhIE 00ECTIeUnBaOT ()OPMHUPOBAHKNE TOTOBHOCTH K CAMOCTOSATEILHOMY TUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YICOHOU eATETLHOCTH.

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS 00pa30BaTENILHON MPOTpaMMBI [0 XUMUU OTPAXKAIOT OBIIA/ICHUE YHUBEPCATHHBIMU MTO3HABATEIbHBIMU
JIEHCTBUSAMU, B TOM YHCIIC:

Ba3oBbIMH JIOTHYECKUMH AeHCTBUAMHU

1) ymeHreM UCIoIb30BaTh MPUEMBI IOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU 3HAHUI: PACKPHIBATh CMBICT XUMHUYECKHUX MOHSATHH (BBIIEISTH UX
XapaKkTepHbIe IPU3HAKH, YCTAHABIUBATh B3aUMOCBA3b C APYTMMHU MOHATHSIMU ), UCTIOJIb30BaTh MOHATHUS JUI1 00bSICHEHHS OTJCNbHBIX (DaKTOB U SABICHUI;



BBIOMpATh OCHOBAHUS U KPUTEPHH JJIs KIacCU(PUKAIIMN XUMHUUECKHUX BEIIECTB U XUMUYECKUX PEaKINii; ycTaHaBIUBATh MPUUMHHO-CIICICTBEHHBIE CBS3H
MEXIy 00BEKTaMH H3yYEHUS; CTPOUTH JIOTUYECKHIE PacCy X AeHUs (MHAYKTUBHbBIC, IeyKTHUBHBIC, 10 aHAJIOTUHN); ACTaTh BBIBOJBI U 3aKIIOUCHHUS;

2) yMeHUEM MPUMEHSTH B IPOIIecce MO3HAHUS MOHATHUS (IIPeIMETHBIE U METANPEAMETHBIE ), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YeMbIe
B XUMHUHU, IPEOOPa30BbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJCJIbHBIC MPEACTABICHUS — XMUMHYECKUN 3HAK (CHUMBOJI RJIEMEHTA), XMMUYECKas
¢dbopMyIna u ypaBHEHHE XUMUYECKOH peakllui — MpHU PelIeHUH Y4eOHO-TI03HaBaTeIbHBIX 3a/1a4; ¢ YUETOM 3TUX MOJIENbHBIX MPEICTABICHUH BBISBIATH
U XapaKTepHU30BaTh CYIIECCTBCHHBIC MPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKHUX BEHIECTB W XHMHUYECKUX PEAKIUi; BBISABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIICACTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3YUaE€MbIX MPOIIECCaX U SBJICHUSAX; IpeiaraTh KPUTEPUH ISl BBISIBICHUS STUX
3aKOHOMEPHOCTEH M MPOTHBOPEUYHil; CaMOCTOATENBHO BBHIOMpATh CHOCOO pemieHus: yueOHOM 3aaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIICHUS,
BbIOMpaTh HarboJiee MOIXOAIINIMA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbpIMH HcciIen0BaTEILCKUMH JeHCTBUSIMHA

3) yMeHueM HCIONIb30BaTh MOCTABIEHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TaKKEe B KaueCTBE OCHOBBI IS (DOPMHUPOBAHHS
TUIIOTE3bI 110 TPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CY)KJICHHIA;

4) mpuoOpeTeHue OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3allMd M TMPOBEICHUIO YYCHHMUECKHUX SKCIEPUMEHTOB: yMEHHE HAOII0JaTh 32 XOJ0M
mporecca, CaMOCTOATENBHO IPOTHO3UPOBATh €ro pe3ynbraT, (HOopMyIupoBaTh OOOOIMICHUS M BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIETOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM paboTe;

Pa6oroii ¢ nunopmanueii

5) yMmeHueM BbIOMpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIHIO Pa3IMYHBIX BUIOB U POPM MPEACTaBICHHS, OTY4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIIpPHAs JUTEpaTypa XUMHUUYECKOTO COJEpX aHUs, CIpaBOUYHBIE MocobOus, pecypchl MHTepHETa); KPUTHYECKH OIICHHBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMEHHUEM TIPUMEHSTH Pa3IMUYHbIE METO/bI U 3alPOCHI MPU TIOUCKE U 0TOOpe MH(POPMAIIMH U COOTBETCTBYIONIUX JaHHBIX, HEOOXOIUMBIX JIJIsI
BBITIOTHEHUST y4eOHBIX M TO3HABATEIBHBIX 3a7ad OMPENEIEHHOTO THUIA; MPHOOpPETEHHE OMbITa B 00JACTH HCIOJNb30BaHUS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJQJCHHE KYJIb TYypOH aKTHBHOTO HCIIOJH30BAHUS PA3TMUYHBIX TMOMCKOBBIX CHCTEM; CAMOCTOSATEILHO BBIOHMpATh
ONTUMAaJBHYIO (hOpMY MpeCcTaBlIeHUs HH(POPMAIIUU U WILUTIOCTPUPOBATH pellaeMble 331a4u HECTIOKHBIMH CXEMaMHU, JuarpaMmMamu, IpyrumMu popmamu
rpa@uKu ¥ UX KOMOMHAIUSIMU;

7) yMeHHEM WHCMONb30BaTh WU aHAIM3HPOBATH B IMpoliecce Y4eOHON M HCCIeNOBATENbCKON NEATENbHOCTH HMH(DOPMALMIO O BIMSHUU
MIPOMBIIIIIICHHOCTH, CEITLCKOTO X03UCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIIEH TPUPOTHON CpeIbI;

yHI/IBepcaHLHBIMI/I KOMMYHUKaTHUBHBIMHU HeﬁCTBHHMI/I

8) yMeHueM 3agaBaTh BOMPOCH! (B XOJ€ Iuanora Wi JUCKYCCHUU) MO CYIIECTBY 00CyXAaeMoi TeMbl, (OpMYyIUpPOBAaTh CBOU MPENTIOKEHUS
OTHOCHUTEJILHO BBITMOJIHEHUS MPEII0KEHHON 3a/1auu;

9) npuoOpeTeHre omnbiTa NPE3CHTALUN PE3yIbTaTOB BHIMOIHEHUSI XUMUYECKOT0 IKCIIEPUMEHTA (J1abopaTOPHOTO OIBITA, 1a00paTOpHOI pabOThI
10 UCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4eOHOTO MIPOEKTA);



10) 3aMHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TO3HABATEILHON U UCCIIEA0BATEIILCKON ACATEIHPHOCTH MPU PEIICHUN BO3ZHUKAIOIINX
npobieM Ha OCHOBE yuéra OOIIMX WMHTEPECOB U COTJIACOBaHMSA MO3ULMH (0OCYXIeHHS, OOMEH MHEHHMSIMH, «MO3TOBBbIE IITYPMBI», KOOPAMHAIUSA
COBMECTHBIX JICHCTBHI, OmpeiesieHne KPUTEpUEB 0 OIIEHKE Ka4eCTBA BBIIIOJHEHHON paboThI U JIp.);

YHI/IBepcaHBHHMI/I PEryJIATHBHBIMU I[CﬁCTBPIHMPI

11) yMeHHeM CaMOCTOSITENBHO ONPEACTATh LETH NESTENbHOCTH, IUIAHWPOBAaTh, OCYIIECTBISATHh, KOHTPOJIUPOBATH M IPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JESITEIBHOCTh, BHIOMpaTh Hanbosee 3((eKTuBHbIE CrIOCOOBI pelIeHus] yUeOHbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBJIAThH WJIM KOPPEKTHPOBATH MPEIOKEHHBIN allTOPUTM JACHCTBUI NP BBHIIOIHEHUN 331aHUH C YIETOM MOTYYEHHS HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTAaX — BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE MOJYYEHHOT'O Pe3ylIbTaTa 3asiBICHHOH 1IETIH;

12) ymeHHEeM HCTIONB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, ITPEIaracMble B YCIIOBHHU 33/1aHHH.

IIpeaMeTHbIE pe3YJabTaThbl

B cocraBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 003aTENIbHOTO COJIEPKaHuUsl, YCTAHOBJICHHOTO IaHHOM IpUMEpHOU paboyeil mporpaMMoii,
BBIJICTISIIOT: OCBOCHHBIC O0YJAIOIIMMHUCS HAYYHBIC 3HAHUSI, YMEHUS U CIIOCOOBI IS CTBHM, crienu(uueckre st IpeaMeTHOW 001acTH «XHMUS, BH]IBI
JEeSTeIbHOCTH T10 MOJTYYSHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHUTYaI[HSX.

[IpenMeTHBbIC Pe3yNIbTAThI IPEACTABICHBI 110 TOJIaM O0yUYEHUS M OTPAKAIOT C(HOPMHUPOBAHHOCTh Yy 00YUAIOMIUXCSI CISAYIONTUX YMCHHIA:

8 kiaacce

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHM 2JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJHAs), BaJEHTHOCTh, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Js XUMHUYECKOrO JIEMEHTA B COCIMHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb, dJIEKTPOOTPULATEILHOCTh, CTEIICHb
OKHCJICHHS, XMMUYECKas peakius, KIacCupUKalMs peakiuii: peakiui COeANHEHUs, PeaKLUN Pas3JIoKEeHHs, PEaKIMK 3aMeIIeHus, peakluu oOMeHa,
9K30- U DHJOTEPMHUYECKHE DPEAKLMHU; TEIIOBOH 3((EeKT peakuuu; sApo aToma, NIEKTPOHHBIM CIOW aToMa, aTOMHas OpOUTallb, paauyC aToMa,
XUMHYECKas CBA3b, MOJIIPHAS U HETOJIIpHAas KOBAJIECHTHAs! CBsI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHHOH, pacTBOpP, MaccoBasi J10Jis BellecTBa (MPOLEHTHAs
KOHIEHTpALUs) B pacTBOPE;

2) WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. M. 1) M NMPUMEHATh 3TH NMOHATHUS NPH OMUCAHWU BEIIECTB U HUX
MIPEBPAILCHHUI;

3) ucroap30BaTh XMMUYECKYIO CUMBOJIMKY JJIS1 COCTaBICHHS (DOPMYJT BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIMA;

4) ompenenaTb BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHAPHBIX COECIUHEHHSX; CTENEHb OKUCIEHMS SJIEMEHTOB B OWMHAPHBIX COEIMHEHUSX;
MPUHAIIIEKHOCTD BEIIECTB K ONpPeIeIEHHOMY KJIACCy COeAMHEHUH 1Mo popMyiaM; BU XUMHUECKON CBSA3M (KOBaJICHTHAs! M MIOHHAS) B HEOPraHUYECKUX
COETMHEHUSIX;

5) packpeiBath cMbica llepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBAaTh OHUMAaHUE MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoyiokeHHus B Ilepuoanueckoil cucreme; 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHUsI, 3aKOHa ABOTra/ipo; OMHCHIBATh U XapakTepu3oBaTh TabauuHyo (Gopmy Ileproguueckoil CHCTEMbl XUMHUYECKUX HJIEMEHTOB'
pa3nuyaTth MOHITUS «TJaBHas noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», mainblie 1 0oJblIMe MEPUOJIbl; COOTHOCUTH 0003HAUEHUS,



KOTOphIe uMetoTcsi B Tabnuie «[lepnognueckas cucreMa XuMudeckux snemeHToB [I. V. MenzeneeBa» ¢ YHCIOBBIMH XapaKTEPHUCTUKAMU CTPOCHHS
aTOMOB XUMHYCCKUX JJICMCHTOB (COCTaB U 3apsan aapa, 06H_[€€ YHCJIO 3JICKTPOHOB U PACHIPCACICHNUC UX 10 IJICKTPOHHBIM CJIOHM);

6) Kaccu(UIIMPOBATh XUMUYECKUE 3JIEMEHTHI; HEOPraHMYECKUE BEIECTBA; XUMHUECKHE PEAKINH (II0 YHCITY ¥ COCTAaBY y4aCTBYIOIINX B PEaKIHH
BEIIECTB, 110 TEIUIOBOMY 3 deKry);

7) XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB DPA3IMYHBIX KIACCOB, IMOJATBEpPXKIas OMNHMCAHHE IpPHUMEpaMH
MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIHIA;

8) MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4YECTBEHHOT'O COCTaBa; BO3MOXXHOCTH MPOTEKaHNSI XUMHUYECKHUX IIPEBPAICHU B
PAa3JIMYHBIX YCIIOBUAX,

9) BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O M MOJSIPHYIO MAacChl BEIECTB; MAaCCOBYIO JIOJNIO XMMHYECKOTO 3JIeMEHTa Mo (opMmyIe
COEIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaKIii;

10) npuMeHSTh OCHOBHBIC OICpAllMM MBICIUTEIBHON JESITEIbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0O0OLICHHWE, CHCTEMaTH3aluIo,
KHaCCI/I(I)I/IKaIII/IIO, BBIABJICHUC IMPUYMHHO-CIICACTBCHHBIX CBSI3EH — AJI1 U3Yy4YCHUSA CBOMCTB BCIICCTB U XUMHUYCCKHUX peaKHHfI; C€CTCCTBCHHO-HAYYHBIC
METO/IbI IO3HAHHS — HAOJIOJICHHE, U3MEPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (PEabHBIA H MBICIICHHBIH);

11) cneoBaTh paBUiIaM MOJIb30BAHUS XUMHUCSCKON MTOCYI0M U 1TaOOpaTOPHBIM 000pYI0OBaHHEM, a TAK)KE ITPaBHIaM OOPAIICHHS C BEIIECTBAMH
B COOTBETCTBHU C MHCTPYKIHMSMHU IO BBIIOJHEHUIO JaOOPATOPHBIX XMMHYECKHX OIBITOB IO MOJIYYEHHIO M COOMpPaHHIO ra3000pa3HBIX BEIECTB
(Bomopoja M KHCIOPOAA), MPUIOTOBICHUIO PACTBOPOB C ONPEAEIEHHONM MacCOBOM 10l pacTBOPEHHOrO BELIECTBA; IUIAHUPOBATh U IIPOBOJHUTH
XMMHYECKHE HKCIIEPUMEHTHI TI0 PacliO3HABAHUIO PACTBOPOB IIENIOYEH M KHCIOT C MOMOIIBI0 HHAWKATOPOB (JIaKMyc, (peHOoI(TanenH, METUIOPAHK U

Jp.).
9 kJacce

1) packpbIBaTh CMBIC OCHOBHBIX XMMHWYECKUX MOHSTHUNA: XMMUYECKUH 3JEMEHT, aTOM, MOJIEKYJa, UOH, KaTMOH, aHUOH, IPOCTOE BEILIECTBO,
CIIO’)KHOE€ BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYecKas peaklus, XUMHUYEecKas CBsA3b, TEMJIOBOH 3¢ ekt
peaxkuuu, MOJib, MOJSIPHBIH OOBEM, pacTBOp; SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsl IUCCOLMAIUS, PEaKIUd HOHHOro oOMeHa,
KaTaJln3aTrop, XMMHUUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHUMblEe pEeaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIUH, OKUCIUTENb,
BOCCTAaHOBUTENb, OKHMCJIEHHE U BOCCTAHOBJICHHE, aUIOTponus, aM(pOTEepHOCTb, XUMHUYECKas CBSA3b (KOBAJEHTHAs, HOHHAas, MeTajIndyeckasi),
KpHUCTaJNIMYecKasi pelI€Tka, KOppo3usi METaIOB, CIUIABbl; CKOPOCTh XMMUYECKOH peakiuu, npeaeabHo gonyctuMas konuentpanus (IT1K) BemecTsa;

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (CM. I. 1) M MPUMEHATh 3TH NOHSTHS NPU ONHCAHUM BEIIECTB U HX
[IPEBPAILICHU;

3) UCOIB30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBICHMs (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIuii;

4) onpenensaTh BAJIEHTHOCTb M CTENIEHb OKUCIEHUS] XMMUUYECKUX 3JIEMEHTOB B COEIUHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BELECTB K
orpeseNéHHOMY KJIacCy COeIMHEHUH 1o popMysiaM; BUI XMMHUECKOH CBsI3U (KOBaJIEHTHAs!, NOHHASI, METAJUTMUECKasi) B HEOPraHUYECKUX COCTUHEHUSIX;
3apsil MOHAa O XMMHUYECKOH (opMmyle; XapakTep CpeAbl B BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAWHEHHH, THI KPUCTAUIMYECKOH perméTKku
KOHKPETHOI'O BEILIECTBA;

5) packpbiBaTh cmbica llepnoanueckoro 3akona JI. M. MenzaeneeBa u JEMOHCTPUPOBATh €r0 MOHMMAHHUE: ONKCHIBATh M XapaKTEPHU30BATh
Tabnnunyto popmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas MOArpymnmna (A-rpynmna)» u «1odoyHas moArpymnmna
(Bb-rpynma)», masnsle u 60bIINE TEePUOJIbI; COOTHOCUTH 0003HAYEHU S, KOTOPBIE UMEIOTCS B IEPUOINYECKOI TabJIuIle, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l AApa, 00IIee YUCIIO SJIEKTPOHOB U pacHpeleIeHUe UX 10 3JIEKTPOHHBIM CII0SIM); OOBIICHSTD



o011rie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B MpejesiaX MaJbIX MEepUOIOB U IJIaBHBIX MOJATPYII C YIYETOM CTPOSHUS
UX aTOMOB;

6) kiaccuUIUPOBATH XUMHUECKHE SJIEMEHThI; HEOPraHUYECKUE BELIECTBA; XMMUUYECKHE PeaKuu (110 YUCITy U COCTaBY yYaCTBYIOIIUX B pEaKUU
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTY, 0 U3MECHCHHIO CTEIICHEH OKMCICHUSI XUMUYIECKUX dJICMEHTOB);

7) xapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHelU(PUUIECKHe XUMUYECKUE CBOMCTBA MPOCTHIX U CIOXHBIX BEUIECTB, MOATBEPKIasi OMHCAHUE
MpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XHMUUYECKUX PEAKIIHIA,

8) cOCTaBIIATh ypaBHEHUS JICKTPOIUTUUECKOM TUCCOLMAIIMU KUCIIOT, IIEeJI0Yel U COJIeil; MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS peaKInii HOHHOTO
oOMeHa; ypaBHEHUS PeaKIIHii, TOITBEPKIAIONINX CYIIECTBOBAHIE FTEHETHUECKOM CBSA3M MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI OCPEICTBOM COCTABJICHUSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIHii;

10) nporHo3upOBaTh CBOMCTBA BEIIESCTB B 3aBUCUMOCTH OT UX CTPOCHHMSI; BO3MOXKHOCTH MPOTCKAHUS XMMUYCCKUX MIPEBPAICHHUI B pa3IMUHBIX
YCIIOBUSIX;

11) BBIYKMCAATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO OO XHMHYECKOTO 3JeMeHTa 1o (Gopmyiie
COEJIMHEHMS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUECKON peakilnu;

12) cremoBaTh paBUiIaM MOJIb30BAHUS XUMHUYCSCKON MTOCYA0H 1 JIAOOPATOPHBIM 000PYI0BAHHEM, a TAK)KE ITPABHIaM OOPAIICHHS C BEIIECTBAMH
B COOTBETCTBUHU C MHCTPYKIIUSAMH IO BBITTOJIHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB 10 OTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

13) TpoBOAUTH pEaKIMH, MOATBEPKAAIOININE KAYECTBCHHBI COCTAB PAa3JIHMYHBIX BEHICCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHIOPOMHMI-,
nonun-, kapobonart-, pocdar-, cumKaT-, Cynbdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHWSI U HOHBI H3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npuMeHATh OCHOBHBIE OIIEPAIlUU MBICTUTEIBLHOM IEATETbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IICHIE, CUCTEMAaTH3alIMIO, BHISIBIICHHUE
MPUYMHHO-CTIICTBEHHBIX CBSI3€M — M7 M3y4EHHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIIMil; €CTECTBEHHO-HAayYHbIE METOJbI MO3HAHUS —
HaOJI0IeHNE, H3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN ).



1V. TemaTu4yeckoe NJIAHUPOBAHNE Y4eOHOT0 Kypca « XUMHSI»

8 kaace (68 4.)

Paznen (Tema),
KOJI-BO YaCOB

OcHoBHoOe coep:kaHne

Homep 1 Tema ypoka

OcHOBHBIE BHJBI
AeATeTLHOCTH 00yYaIoIUXCs

DJIeKTPOHHbIE (M (poBLIe)
o0pa3oBaTelibHbIe pecypchl

HepBOHa‘la.]'leble XHUMHUYECCKHE ITOH

situst (20 4.)

Xumus — BakHas 00J1acThb
€CTECTBO3HAHUS U
MPaKTUYECKON
JIesITeJIbHOCTH YeJIOBEKA

(54.)

IIpenmet xumuu. Ponnb xumuu
B )KM3HM 4yesloBeKa. XUMHA B
cucreMe Hayk. Metozsl
no3HaHus B xuMuu. Tena u
Belectsa. Puznyeckue
CBOICTBA BEILECTB.
ArperatHoe cOCTOsIHUE
BCLICCTB. Yuctole BeIIeCTBa U
cMmecu. CiocoObl pa3aesneHust
cMeceid. Pu3nyecKue u
XUMHAYECKHE SIBJICHUSL.
IIpu3Haku u ycnosust
NPOTEKAHUS XUMUYECKUX
peakuuii. 3HAaKOMCTBO €
MpaBwjIaMu 0€30ITaCHOCTH U
npuémamu paboThI B
XUMUYECKOi 1abopaTopui.

1. ITpenmer xumuu. Pois
XVMHH B )KH3HHU YEJIOBEKA.

2. BHaKOMCTBO C IIpaBUIaMH
0e30macHOCTH U IpHUEMaMH
paboThl B XUMUYECKON
naboparopuu.
IpakTuyeckas padora Nel.
«IIpaBuaa padoTsl B
JadopaTopum ¥ NPUEMbI
oOpaiieHus ¢
J1a00paTOPHBIM
00opynoBaHMEM.

3. MeTozp! NO3HAHUS B
xumuu. Tena u BemecTna.
®duznyecKre CBONCTBA
BEIICCTB.

JlabopaTopHblIii onbIT Nel.
«Onucanne PU3NIECKUX
CBOICTB BellleCTBY.

4. YucTeie BelIecTBa U CMECH.
Crioco0sI pa3ieNieHns CMeCei.
IIpakTHyeckast pabora Ne2
«Pa3nenenue cmeceii (Ha
npuMepe 0UNUCTKH
TMOBAPEHHOM COTH)».

5. ®usnyeckne U XUMHUYECKHE
srieHus. [[pu3Haky u ycinoBus
MPOTEKAHUS XUMUIECKHIX
peaKiui.

PackpeIBaTh CMBICT H3y4aeMBIX
TIOHSATHUH.

PackpeIBaTh posib XMMHH B
MPUPOJIE U )KU3HU YEIIOBEKA, €€
CBSI3b C APYTUMH HayKaMHu.
Paznuyate yncThle BelecTsa u
CMECH; OTHOPOAHBIE U
HEOJTHOPOJHBIE CMECH.
Pasnuuars ¢puzndeckue u
XUMHUYECKHE SBICHHUS.
Onpenensars NpU3HaAKU
XUMHUYECKUX PEAKLUN U
YCIIOBUS MX POTEKaHMS.
CrnenoBaTh npaBuiiaM
I10JIB30BAHUS] XUMHUYECKON
nocy01 1 1ab0opaTopHbIM
000pYyZOBaHHUEM, A TAKKE
IIpaBUJIaM OOpaIeHNs C
XUMHYECKMMH BEIIECTBAMH B
COOTBETCTBHMH C MHCTPYKIIHAMHU
10 BBITIOJTHEHHIO MPAKTUIECKUX
pabor.

[InarupoBath U IPOBOIUTH
XUMHUUYECKUN SKCTIEPUMEHT IO
W3YUYEHUIO U OMUCaHUIO
(u3UUeCKUX CBOWCTB BEIIECTB,
CHoco0O0B pazeNieHus cMeceit
BEIIECTB.

Hcnons3oBate npu
BBINOJIHCHUN YY€OHBIX 3adaHU
U B TIpoliecce
HACCIIEA0BATEIbCKON
JeSTeIbHOCTH HAYYHO-

NONYJIAPHYIO JIUTEPATYPyY

Marepuaibl rnoprana
Poccuiickas 3IEKTPOHHAs
LIKOJIA.

https://resh.edu.ru/subject/lesso
n/1521/start/

https://resh.edu.ru/subject/lesso
n/1522/start/

https://resh.edu.ru/subject/lesso
n/1485/start/

Marepuainsl noptana SAKmacc
https://www.yaklass.ru/p/himija
[/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/predmet-khimii-26581

https://www.yaklass.ru/p/himija
[/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/fizicheskie-tela-i-
veshchestva-15579

https://www.yaklass.ru/p/himija
[8-Klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/chistye-veshchestva-i-
ikh-smesi-15564
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XUMUYECKOTO COJIEPXKaHMUS,
CHpaBOYHBIE MaTEpHAIbI,
pecypcebl HTEpHETA.
BrictpanBath pa3BépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha HHGHOPMALIHIO U3
y4eOHHKa U CITPABOYHBIX
MaTepHaioB, TPAMOTHO
HCHOJBb30BaTh N3yUEHHBIH
MOHATUHHBIN anmapaT Kypca
XMMHHU.

https://www.yaklass.ru/p/himija
[8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/razdelenie-smesei-
metody-ochistki-veshchestv-
179819

BemectBa u xumHuueckue
peakuuu (15 4.)

ATOMBI ¥ MOJICKYJIBI.
XHUMHUYECKHE DJIEMEHTHI.
3HaKkH (CHMBOJIBI) XUMHYECKHUX
anemeHTOB. [IpocTsie
CIIOKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHUE.
Xumudeckas popmya.
BanenTtHOCTh aTOMOB
XUMHYCCKHX DJIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTaBa
Bemiects. OTHOCHUTENBHAS
aToMHas macca.
OTHOCHTENLHAS
MOJIEKYJIIpHAsl Macca.
MaccoBast 107151 XUMHUYECKOTO
9JIEMEHTA B COCTHHEHHNH.
dusznyeckue 1 XUMHYICCKHE
sBIeHUS. XUMHYecKast
peakuud. [IpusHaku U ycrnoBust
MPOTEKAHUS XUMHUUECKUX
peakuuid. XuMU4ecKue
ypaBHEHUS.

THUIbl XUMUYECKUX PEaAKIIUA
(coenuHEHUs, pa3oKEHUS,
3aMelnieHus, oOMeHa). 3aKoH
COXPaHEHUsI MacCChl BEILIECTB.
M. B. JIoMOHOCOB — y4€HBIii-
SHIUKJIONE/UCT.

6. ATOMBI 1 MOJICKYJIBI.
JlabopaTopHbIii onbIT Ne2.
«Mojae aTOMOB H
MOJIEKYJD».

7. XuMHu4decKue 3IEMEHTEI.
3HaKk# (CHMBOJIBI) XUMHYECKHUX
9JIEMEHTOB.

8. [IpocThie U CIIOKHBIC
BEIIECTBA.

9. Xumnueckas ¢popmyna.

10. BajieHTHOCTEL aTOMOB
XUMHUYECKUX DIIEMEHTOB.

11. 3akoH IMOCTOSIHCTBA
coCTaBa BEIIECTB.

12. OTHOCHTEIbHAS ATOMHAs
Macca. OTHOcUTENbHAS
MOJIEKYJISIpHas Macca.
Brrunciaenne oTHOCUTEIIBHOM
MOJIEKYJIIPHOM MaccChbl
BEIIECTB.

13. MaccoBsast gojs
XAMHYECKOTO DJIEMEHTA B
coeMHEHNH. Brruncnenue
MAaCCOBOH JT0JIU XUMUYECKOrO
aneMeHTa 1mo Ghopmyie
COEIUHEHUS

14. dusnyeckue u
XAMHWYECKHE SIBICHUS.
JladopaTopHbIii onbIT Ne3.

[IpuMeHATh ecTeCTBEHHO-
Hay4YHbIE€ METO/BI IIO3HAHUS (B
TOM 4YHCIIe HaOJIIOACHHE,
MOJIETMPOBAaHNE, IKCIIEPUMEHT)
¥ OCHOBHBIE OIlEepaluu
MBICIIUTEIBHON AEATEIBHOCTH
(cpaBHEHUE, KITACCU(UKAIIH)
JUTSL N3Y4EHUS BEIIECTB U
XUMHUYECKUX PEaKIIUM.
PackpbIBaTh CMBICT H3y4aeMbIX
IIOHATUH U 3aKOHOB U
MIPUMEHSATH 3TU TIOHATHUS IPU
OIIMCAHMU CBOICTB BEILECTB U
HX IPEBPALLECHUN.

Pasnuuare ¢puzndeckue n
XUMUYECKUE SIBIICHUS,
OOBSICHATB UX CYLTHOCTb C
TOYKH 3pEHUS AaTOMHO-
MOJIEKYJIIPHOTO YYEHHS.
OmnpenensaTs NpU3HAKH
XUMHUYECKUX peaKiuii, yCIOBHs
WX TPOTEKaHMSI.

OOBACHATP CYIIHOCTh
(U3NIECKUX U XUMUYECKHX
SIBJICHUH C TOYKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO
yUYEHHUsl.

Knaccudummposats
XUMUYECKUE PEAKITUH (TI0 TUCITY
Y COCTaBy pearupyroummx u

MaTepI/IaJ'ILI rnopTraia
Pocculickas anexTpoHHas
IIKOJI1a.
https://resh.edu.ru/subject/lesso
n/1486/start/

https://resh.edu.ru/subject/lesso
n/1487/start/

https://resh.edu.ru/subject/lesso
n/1520/start/

https://resh.edu.ru/subject/lesso
n/1519/start/

Marepuainsl noptana SAKmnacc
https://www.yaklass.ru/p/himija
[/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/atomy-i-molekuly-
183021

https://www.yaklass.ru/p/himija
/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/khimicheskie-elementy-
znaki-khimicheskikh-
elementov-188929
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«IIpumepsl pusnyecKuX
SIBJICHUID».

15. Xumudeckast peaxitusi.
16. Tlpu3Hakyu u yciIoBuUs
MPOTEKAHUS XUMUIECKHIX
peaKIuid.

JlaGopaTopHbIii onbIT Ned,
«IIpuMepbI XUMAYECKUX
SIBJICHUI».

17. Tumbl XUMHYECKIX
peaKIui.

18. Xumunyeckre ypaBHEHHS.
19. 3akoH coxpaHEHHUsT MacChl
BEIIECTB.

20. M. B. JlomonocoB —
YUYEHBIN-3HIIUKIIONEIUCT.

00pa3yIomuXCs BEIMICCTR).
CoctaBiars GOpMYIIBI
OMHAPHBIX BEIIECTB 10
BaJICHTHOCTH U OIPEAETIATH
BaJICHTHOCTH 10 (hopMyiaMm
BEIIECTB.

PaccraBmsars ko3pureHTs! B
YPaBHEHUSX XUMHUYECKUX
peaxuuii.

CremoBaTh IIpaBHIaM
10JIb30BAHUST XUMHYECKON
nocy 10 u 1abopaTopHbIM
o0opymoBaHUEM, a TAKKE
MIpaBUIIaM OOpAIEHIS C
BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKIHUSIMU TI0 BHITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKUX
OTIBITOB.

Hcnons3oBate mpu
BBINTOJIHCHUN YYE€OHBIX 3a0aHUM
U B Ipolecce
UCCIIEI0BATEIbCKON
JeSITETbHOCTH
HaYYHO-TIOMYJISIPHYIO
JUTEPATYPYy XUMHUYECKOTO
coJiep>KaHusl, CIPaBOYHEIC
MaTepHalbl, pecypchl
Hurepnera.

BricTpauBats pa3sBépHyThIE
MTUCbMEHHBIE U YCTHBIE OTBETHI
¢ Onopoi Ha HHGQOPMALIHIO U3
yueOHUKA ¥ CIIPABOYHBIX
MaTepHaloB, [PAMOTHO
HCHOJb30BaTh N3yUEHHBIH
MOHSATUIHBIN anmapar Kypca
XVMUH.
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teoreticheskie-predstavleniia-
15840/priznaki-i-usloviia-
protekaniia-khimicheskikh-
reaktcii-213908

https://www.yaklass.ru/p/himija
[/8-klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-predstavleniia-
15840/uravneniia-
khimicheskikh-reaktcii-214790

Baxneilimue npeacTaBuTe M Heopranuveckux BemecTs (30 4.)

Boznyx. Kucnopon.
ITonsarre 006 okcrumax
(54)

Bo3nyx — cMmech rasos.
CocraB Bo3ayxa. Kucnopog —
3JIEMEHT U IIPOCTOE BEIIECTBO.
O30H — ayuI0TpONHAs
MOIU(HKALINS KUCTOPOAA.
Haxoxnenue kuciopozaa B
npupoje, pusndeckue

Y XMMUYECKHE CBOUCTBA
(peakuny OKHWICTICHUS,
ropesue). Y cioBus
BO3HUKHOBCHHUA U
NPEeKpaleHNs: TOPCHHUS.
ITonsiTre 06 okcuaax.
CriocoObI momy4eHust
KHCJIOpO/ia B JTAOOPAaTOPUU U
MPOMBIIIIIEHHOCTH.
IIpumeHeHue kucaopoaa.
KpyroBopot kucimopona B
npupoie. Ternooii ekt
XUMHAYECKOH peakiuu,
IMOHATHUEC O TECPMOXUMHNYICCKOM
YpaBHEHUH, DK30- U
SHJIOTEPMUYECKUX PEAKIIUSIX.
Tormso (HedTh, yroms u
MeTaH). 3arpsA3HeHre BO3/1yXa,
CHOCOOBI €T0
NpeAoTBpalIeHus. Y CUIeHHEe

21. Bo3gyx — cMech ra3oB.
CocraB Bo3ayxa. Kucnopog —
3JIEMEHT U [IPOCTOE BEIIECTBO.
0O30H — ayutoTponHas
MOJIU(HKALINS KUCTOPOAA.

22. HaxoxneHne Kuciopoaa B
npupoae, pusndeckue

Y XMMHUYECKHE CBOMCTBA
(peakunu OKHCTICHHS,
ropesue). Y cioBus
BO3HUKHOBCHHA U
MPEKpaIeHNs] TOPCHHUS.
ITonsiTre 00 okcuaax.
JlaGopaTopHbIii onbIT NeS.
«O3HaKkoMIIeHHe ¢
o0pa3uaMM OKCHIOB.

23. CriocoObI Moy4YeHust
KHCJIOpO/ia B JJAOOPATOPUH U
MPOMBIIIJIEHHOCTH.
IIpumeneHune kucnopona.
Kpyrosoport kucioposa B
npupoe.

IIpakTHyeckas padGoraNe 3.
Moayuyenne u codonpanue
KHCJI0pOJa, M3yYeHue ero
CBOICTB.

24. TennoBoii >3 dexT
XUMHUYECKON peaKkiuu,

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHH U IPUMEHSTH 3TH
MIOHATHS [IPU ONIMCAHUU CBOICTB
BEILECTB U UX NIPEBPALLECHUN.
XapakTepru3oBaTh (ONHUCHIBATH)
COCTaB BO3AyXa, (PM3UUYECKHE U
XUMUYECKUE CBOMCTBA
KHCJIOPOJia, CIOCOOBI €To
MOJIy4EHUs], IPUMEHEHUE U
3HA4YEHHUE B IPUPOAE U KU3HH
YeNoBeKa.

CpaBHUBaTh PEaKIUU TOPEHHUS U
MEIJICHHOTO OKHCIICHHUSI.
Cobupats mprbopsI LISt
MOJTY4EHUs KHCI0pOo/a
(BBITECHEHHEM BOJBI U
BO3TyXa).

Pacrnio3HaBaTh ONMBITHBIM TyTEM
KHCJIOPOI.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JUISI COCTaBIICHHS
(hopMyII BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUH
XUMHMUYECKHX PEaKIUi ¢
y4acTHEM KHCIOPOJa.
OOBACHATP CYIIHOCTh
9KOJIOTHUECKHUX MPOOIIEM,

Marepuaiisl nopraia
Poccuiickast anexkTpoHHas
IIKOJIA.
https://resh.edu.ru/subject/lesso
n/2447/start/

https://resh.edu.ru/subject/lesso
n/2446/start/

Marepuainsl noprana ®okchopn
https://foxford.ru/wiki/himiya/v
0zduh-kak-smes-gazov

https://foxford.ru/wiki/himiya/ki
slorod
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MapHUKOBOTO 3 dekTa,
paspylIeHHe 030HOBOTO CIIOS.

MIOHSATHE O TEPMOXHUMUIECKOM
YpaBHCHUH, 9K30- U
SHJIOTEPMUYECKUX PEAKITUIX.
25. TomuBo. 3arps3HeHHE
BO3/1yXa, CIOCOOBI €T0
MpeIOTBpAIeHHUs. Y CHICHHE
MMapHUKOBOTO A deKTa,
pas3pyIIeHre 030HOBOTO CIIOA.

CBSI3aHHBIX C 3arps3HEHUEM
BO3yXa.

CreoBaTh IIpaBHiIaM
Oe3omacHOM paboTHI B
n1abopaTopuu npu
HCTOJIb30BAHIH XUMHUYECKON
oCyABl M 000PYIOBaHMS,

a TaKXKe MpaBuUiIaM OOpaIleHHUs C
TOPIOYMMH BEIIECTBAMU B OBITY.
[ImanupoBaTh ¥ OCYIIECTBIATH
HAa MPaKTHKE XUMUYECKHUE
9KCIIEPUMEHTHI, TPOBOIUTD
HaOJI0ACHUS, IeTaTh BBIBOJBI
0 Pe3yNIbTaTaM KCIIEPUMEHTA.
YuyacTBOBaTh B COBMECTHOU
paborte B rpymre.
Hcnons3oBate mpu
BBINOJIHCHUN YYE€OHBIX 3a4aHUM
U B IIpoliecce
HCCIEI0BATEIbCKON
JeSITeIbHOCTH HayYHO-
MOIIYJIAPHYIO JTUTEPATYPY
XUMHYECKOTO COJIep KaHus,
CHpaBOYHbBIE MaTEpPHAIIBI,
pecypebl UHTEpHETA.
BricTpauBats pa3sBépHyThIE
MTUCbMEHHBIE U YCTHBIE OTBETHI
C onopoi Ha HHQOPMALIHIO U3
yueOHUKA ¥ CIIPABOYHBIX
MaTepHaIoB, IPAMOTHO
HCHOJIb30BaTh N3yUEHHBIH
MOHATUMHBIN anmapar Kypca
XHUMHHU

Bonopon. Ilonstue o
KHCIOTaX U comsax (5 4.)

Bonopon — anemeHT n
MIPOCTOE BEIIECTBO.
Haxoxnenue B npupoze,
(hr3HUECKUEe U XUMHUYECKUE
CBOIicTBa (Ha MpuUMepe
B3aUMOJICHCTBHUA C
HEMETaJUTaMU ¥ OKCHUIaMH
METaJIJIOB), IPUMEHEHUE,

26. Bogopon — 3neMeHT u
MPOCTOE BEIIECTBO.
Haxoxenue B mpupozae.
27. dusznyeckue u
XHMHYECKHE CBOMCTBA
BOJZIOpOJIA.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATHH U IPUMEHSTH 3TH
TIOHSITHSI [TPH OTTMCAHUU CBOMCTB
BEIIECTB U UX NPEBPALLICHUM.
XapakTepu3oBaTh (OIHMCHIBATH)
(bu3nUecKkue U XUMIUYECKHe
CBOICTBa BOJIOPO/IA, CIOCOOBI
€ro MoJIy4eHus1, IPUMEHEHHE.

Marepuainbl noprania
Poccuiickast 3JIEKTPOHHAS
HIKOJIa

https://resh.edu.ru/subject/lesso
n/3119/start/

Marepuaisl noprana SAKmnacce
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croco6s! moydyenus. [lonsarue
0 KUCJOTaxX U COJSIX.

28-29. Bomopon.
[Mpumenenue, crmocoob!
MOTyYeHHUSI.

IIpakTHyeckas padoraNe 4.
«Ilonyyenue u codupanue
BOJI0OPO/1a, U3yYEHHE ero
CBOMCTBY.

30. ITousTHe 0 KHUCIOTAX U
COJIAX.

JlaGopaTopHbIii onbIT Ne6.
«B3aumMopgeiicTBHe KHCJIOT €
METAJLIaMI».

CobupaTh mpudop 1is
MOJTYYEHHUS BOZOPOJa.
Hcnonb30BaTh XUMHUYECKYFO
CHUMBOJIUKY JUTSI COCTABIICHUS
(b opmy BeliecTs,
MOJIEKYJISIPHBIX YpaBHEHUH
XUMHMUYECKHX PEaKIHi ¢
y4acTHeM BOAOPOJa.
CnenoBaTh npaBuiIaM
Oe3omacHOM paboTHI B
1abopaToOpUH IpH
HCTOJIb30BAaHIH XUMUYECKON
OCyABI M 000PYIOBaHUs, &
TaKXe MpaBUJIaM OOpaleHus C

TOprO4YrMMHU BCIICCTBAMU B 6I)ITy.

IT1aHupOBaTh U OCYIIECTRIIAT
HA MPAKTHKE XUMUYCCKUE
9KCTIEPUMEHTHI, TPOBOTUTH
HaOJIOICHMSI, I€/IaTh BEIBOILI
O pe3yJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM
pabote B rpymme

https://www.yaklass.ru/p/himija
[8-klass/metody-issledovaniia-v-
khimii-232923/metody-
polucheniia-sobiraniia-i-
raspoznavaniia-gazov-232925

Marepuaisl noptaia okchop
https://foxford.ru/wiki/himiya/v
odorod-ego-fizicheskie-i-
himicheskie-svoystva

KonnuectBennrie
OTHOIIIEHHUS B XUMuUU (4

q.)

KomuuecTBo Bemectsa. Mob.
MounsapHas Macca. 3aKoH
ABorajipo. MounspHbIii 00bEM
ra3zoB. Pacuérsl 1o
XUMUAYECKUM YPABHEHHSIM.

31. KonuuecTBO BellecTBa.
Mons. 3akoH ABOrajapo

32. Penienue pacyeTHBIX 3a7a4
Ha KOJIMYECTBO BEIICCTBA.

33. MounspHbIii 00bEM Ta30B.
34. PacuéThl 110 XHMHYECKAM
YpaBHEHUSIM.

PaCKpLIBaTI) CMBICJT U3Yy4aCMBbIX
MOHATHIA U MPUMEHSTH 3TH
MOHSATHS, & TAKXKE N3YUCHHBIC
3aKOHBI U TCOPUH JIA PCUICHUA
pacu€THBIX 3a/1a4. BeIYUCISITE
MOJISIPHYIO Maccy BEIIECTB;
KOJIMYECTBO BEHIECTBA, 00BEM
rasa, Maccy BEIIIeCTBa,
IIpoBOaUTH pacyéThI O
YpaBHCHUAM XUMUUYCCKUX
peaKiuii: KoJu4ecTBa, 00bEMa,
MAacChl BEIIECTBA MO
HU3BECTHOMY KOJIHUYECTBY,
00BEMY, Macce peareHToB Uil
MPOAYKTOB PEaKIHH.
BricTpanBath pa3BEpHyThIC
NMHUCbMEHHBIC U YCTHBIC OTBETEHI
C onopoi Ha NHGOPMAIIHIO U3
yueOHUKA ¥ CIIPABOYHBIX

Marepuaibl rnopraia
Poccuiickas 3JEKTPOHHAsA
MIKOJIa

https://resh.edu.ru/subject/lesso
n/2063/start/

https://resh.edu.ru/subject/lesso
n/2731/start/

https://resh.edu.ru/subject/lesso
n/2448/start/

Martepuainsl noprana SAKnacc
https://www.yaklass.ru/p/himija
[8-Klass/raschetnye-zadachi-po-
khimii-14608/kolichestvo-
veshchestva-226776
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MaTepuasoB, TPaMOTHO
HCIIOIb30BaTh U3YUCHHBIN
MOHATUHHBIN anmapaT Kypca
XUMUH

https://www.yaklass.ru/p/himija
[8-klass/raschetnye-zadachi-po-
khimii-14608/vychislenie-
moliarnoi-massy-veshchestva-
14666

https://www.yaklass.ru/p/himija
[/8-klass/raschetnye-zadachi-po-
khimii-14608/vychislenie-
kolichestva-veshchestva-227644

https://www.yaklass.ru/p/himija
[8-klass/raschetnye-zadachi-po-
khimii-14608/prosteishie-
vychisleniia-po-uravneniiam-
khimicheskikh-reaktcii-14761

Bona. PactBopsl.
ITonstre 00 OCHOBAHUAX
(54)

duznyeckue CBOMCTBA BOIBI.
AHanu3 ¥ CHHTE3 — METOIBI
W3YYEHUs COCTaBa BOJIBL.
XHUMHAYECKHE CBOMCTBA BOIBI
(peakuuu ¢ MeTaIaMH,
OKCHUJIaMH METaJIOB

u HeMeTauoB). CocTaB
ocHoBanuii. I[Tonstue 00
nHAuKaTtopax. Boxa kak
pactBopuTenb. PacTBopsl.
PactBoprMOCTE BelecTs B
BoJie. Hacrlenurie u
HEHACHIIIICHHEBIE PACTBOPEI.
MaccoBas 10714 BEIIECTBA B
pactBope. Ponb pacTBopoB B

MIPUPO/JIE M B KU3HU YEIOBEKA.
Kpyrosopot BozibI B ipupoze.
3arpsi3HeHNe MPUPOIHBIX BOJ.

OxpaHa 1 OYMCTKA
NPUPOAHBIX BOA.

35. Bona. ®usnueckue u
XUMHUYECKUE CBOICTBA.
Mertoabl U3y4eHHs COCTaBa
BOJIBI.

36. CocTtaB OCHOBaHUIA.
[TonsiTne 00 MHANKATOPAX.
37. Bona xak pacTBOPHUTENb.
PactBops1. PacTBOprMOCTB
BEIIECTB B BOJIE.
Haceinenssie u
HEHACHIIIIEHHBIE PACTBOPBI.
38. MaccoBast 01 BEIIeCTBa
B pacTBOpE.

IIpakTHyeckast padGoraNe 5.
«IIpuroroBJjieHNe pacTBOPOB
¢ onpeneJI¢HHOM MaccoBOM
HoJ1eil paCTBOPEHHOT O
BelIeCTBA».

39. Kpyrosopot Bojibl B
pupoJie. 3arpsA3HEeHue
npupoaHbIx Boa. Oxpana

Y OYHCTKA MPUPOTHBIX BOJI.

PackpsiBath cMbICT
N3y4aeMbIX ITOHATUHI U
MIPUMEHSTH 3TU MOHATUS IPU
OIMCAaHUU CBOMCTB BEILLIECTB
U UX TIPEBPALLECHUAMN.
XapakTepu3oBaTh
(u3nyuecKkrue U XUMHUYECKHE
CBOMCTBA BOJBI, €€ POIIb KAK
pacTBOpPUTEIISA B IPUPOJHBIX
rporeccax.

CocTaBnaTh ypaBHEHUs
XUMHUYECKHUX PEAKIMN C
y4acTHEM BOJIBI.

OOBACHATH CYLTHOCTD
9KOJIOTHYECKUX MPoOeMm,
CBSI3aHHBIX C 3arpsI3HEHUEM
MIPUPOJTHBIX BOJI, CIOCOOBI
OUUCTKHU BOJABI OT IPUMECEH,
Mepbl TI0 0XpaHe BOJ OT
3arpsi3HeHUs.

[InanupoBats 1
OCYIIECTBIISITh HAa MPAKTHKE

Marepuaibl noprana
Poccuiickas 3JIEKTPOHHAs
LIKOJIa

https://resh.edu.ru/subject/lesso
n/2062/start/

Marepuainsl noptana SAKmacc
https://www.yaklass.ru/p/himija
[8-klass/rastvory-58606/sostav-
rastvorov-58607

https://www.yaklass.ru/p/himija
[8-klass/rastvory-
58606/rastvorenie-rastvorimost-
88647

https://www.vaklass.ru/p/himija
/8-klass/rastvory-58606/sreda-
rastvorov-indikatory-108392

https://www.vaklass.ru/p/himija
/8-klass/rastvory-
58606/vychislenie-massovoi-
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XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110
pe3yJIbTaTaM 3KCIEPUMEHTA.
CrnenoBath npaBuiiaM
0e30macHoOi paboTHI B
naboparopuu pu
HCIIOJIb30BAHUN XUMHUYECKOM
MOCY/1bI U1 000PYAOBaHUSI.
[IpoBOAUTH BHIYMCIIECHUS C
IIPUMEHEHUEM MTOHSITHS
«MaccoBasi J0J1s BEILIECTBA B
pacTBope».

Hcnonws3oBars npu
BBITTOJIHEHUH Y4EOHBIX
3aJlaHuid U B TIPOLIECCE
HCCIIEI0BATEIbCKON
JeSTENIbHOCTH Hay4yHO-
HOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOI'0 COJepKaHus,
CIIPaBOYHBIE MaTEPUAIIBI,
pecypcbl HTepHeTa.
BeicTpauBath pa3BEpHYThIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nHpopmanuio U3 yueOHuKa u
CIPaBOYHBIX MATEPHAJIOB,
IPaMOTHO UCHOJIb30BaTh
M3Y4YEHHBIN TTOHATUINHBINA
anmnapar Kypca XUMHH

doli-veshchestva-v-rastvore-
228938

https://www.yaklass.ru/p/himija
[/8-klass/rastvory-
58606/vychisleniia-sviazannye-
s-prigotovleniem-rastvorov-s-
zadannoi-massovoi-d_-229575

https://www.yaklass.ru/p/himija
[8-klass/rastvory-
58606/kombinirovannye-
zadachi-229576

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
coeauneHui (11 4.)

Knaccudukarus

HEOPraHU4CCKUX COC,ZII/IHﬁHI/IfI.

OKcHabl: COCTaB,
KIaccuQukarys (OCHOBHbBIE,
KHCJIOTHBIC, aM(QOTEPHBIE,
HECOJIe00pa3yIomue),
HOMEHKJIaTypa
(MexyHapoHas U

40. Knaccugukanmys
HEOPTraHMYECKUX COCTUMHECHHI.
41. Okcuapl: COCTaB,
KJaccu(UKaIHs.

42. Tlony4yeHne U XUMUYECKUE
CBOWCTBA KHCJIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB.

Kiaccudummponats nzyaaemsie
BEILIECTBA 10 COCTABY U
cBoiictBaM. CoCTaBIsTh
(hopMyIIbI OKCHIOB, KUCIIOT,
OCHOBAaHMM, COJICH 1 Ha3hIBATh
HX TI0 MEKIYHapOJIHOU
HOMEHKJIAType.
IIporuo3upoBaTs CBOMCTBA

Marepuaibl rnoprana
Poccuiickas 3JEKTPOHHAs
1IKoJIa

https://resh.edu.ru/subject/lesso
n/2445/start/

https://resh.edu.ru/subject/lesso
n/2444/start/
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TpuBuanbHas). [lomydenue u
XUMUYCCKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB.
OCHOBaHUS: COCTaB,
KJTAaCCU(UKAITHS,
HOMEHKJIaTypa
(MexyHapoHas U
TpUBHAIIbHAS ), QUBUYCCKUE U
XUMHYCCKHE CBOMCTBA,
CIIOCOOBI TTOTYYECHHUS.
Kucnotsl: cocTas,
KITACCH(UKAITHS,
HOMEHKIIATypa, (PU3HIecKue u
XUMHYCCKHE CBOMCTBA,
CIIocOObI Mmoy4eHus. Psin
aKTUBHOCTH METAJLIIOB.

Comnu (cpennue):
HOMEHKJIATypa, CII0COObI
MONTy4eHUs, B3aNMOJICHCTBIE
CoJIel ¢ MeTaIaMH,
KUCJIOTaMH, II€JI0YaMi U
COJISIMH.

43. OcHoBaHHUS: COCTAB,
KJIaccupUKaIus,
HOMEHKIIaTypa, CII0COObI
MOJTydeHUSI.

JlabopaTopHbIii onbIT Ne7.
«Iloayyenue
HEePacTBOPUMBIX
OCHOBAHHUID.

44. OcHoBaHMsI, GPUIUUECKHIE U
XUMUYECKHE CBOMCTBA.
JlaGopaTopHbIii onbIT Ne8.
«B3anmopeiicTBHue
HEPACTBOPUMBIX OCHOBAHUIl
¢ KHCJIOTaMH.

Paznoxenune rugpokcuaa
meau(Il) npu HarpeBanum».
45. KucaoThsl: cocTas,
KJTACCH(UKAITHIS,
HOMEHKJIATypa.

46. Kucnotsl. ®usznueckue u
XUMHYCCKHE CBOMCTBA,
CIOCOOBI TTOTYYEHHSL.
JlagopaTopHbIii onbIT Ne9
«B3anMopeiicTBUE KHCJIOT €
MeTaJLIaMi».

47. Pt akTUBHOCTH METAJIJIOB.
48. Comu (cpenHue):
HOMEHKIIaTypa, CII0COObI
MOJTyYEHUSI.

49. B3auMoIencTBAE CONEH C
MeTaJlJIaMH, KHCJIOTaMH,
HIETI0YaMHU ¥ COJISIMH.

50. 'eneTnueckas CBs3b
MEXJTy KJaccaMu
HEOPraHMYECKUX COCTUHECHHUI.
IpakTnyeckas padora Ne 6.
«Pemenne
IKCIIEPUMEHTAJIBHBIX 32724
1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHU4YEeCKUX
COeTHHEeHHUID).

BEIIECTB Ha OCHOBE O0IIUX
XUMUYECKUX CBOUCTB
H3YYEHHBIX KJIaCCOB/TPYMII
BEIIECTB, K KOTOPbIM OHH
OTHOCSITCSL.

CocTaBiaTe MOJNEKYIISPHBIC
YpaBHEHUS peaKLuii,
WUTIOCTPUPYIOLINX XUMHYECKHE
CBOICTBA U CTIOCOOBI MTOTYYEHUS
BEIIECTB U3Y4YECHHBIX
KJIACCOB/TPYIII, a TaKXKe
MOJITBEPIKTAIOIINX
TFeHETHYECKYIO B3aUMOCBSI3b
MEXIy HUMHU.

[Tpon3BOAUTE BEIYMCIICHHUS 110
YPaBHEHUSIM XUMHYIECKUX
peakiuii.

[ImanupoBaTh ¥ OCYIIECTBIATH
Ha MPAKTUKE XUMHUYECKHE
9KCIEPUMEHTHI, IPOBOIUTH
HaOJI0ACHUS, IeTaTh BBIBOBI
0 pe3yJibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh mpaBuiiaM
Oe3ormacHO paboTHI B
nabopaTopuu npu
WCIIOJIb30BaHUH XUMHUYECKOU
ocy1bl ¥ 000pyIOBaHUSI.
HUcnonb3oBath npu
BBITTOJTHEHUW YUE€OHBIX 3a1aHUi
U B Ipolecce
HCCIIEA0BATEIbCKOM
JeSITeIbHOCTH HAay4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJep KaHusl,
CTpaBOYHBIE MaTEepHAIIbI,
pecypcebl HTEpHETA.
BrictpanBath pa3BEpHyThIe
MUCbMEHHBIE U YCTHBIE OTBETHI
C onopoi Ha NHGOPMAIIHIO U3
yueOHHUKA U CIPABOYHBIX
MaTepHaoB, PAMOTHO

https://resh.edu.ru/subject/lesso
n/2442/start/

https://resh.edu.ru/subject/lesso
n/2443/start/

https://resh.edu.ru/subject/lesso
n/2684/start/

https://resh.edu.ru/subject/lesso
n/2055/start/

https://resh.edu.ru/subject/lesso
n/3120/start/

https://resh.edu.ru/subject/lesso
n/2054/start/

https://resh.edu.ru/subject/lesso
n/2441/start/

https://resh.edu.ru/subject/lesso
n/2440/start/

Martepuansl noprana SKmnacc
Il pazgen
https://www.yaklass.ru/p/himija
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https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/

HCIOJb30BaTh U3y4EHHBIH
MIOHATUMHBIN anmapaT Kypca
XMMUHU

Ilepuoauyeckuii 3aKoH U

IMepuoguyeckas cucreMa xumudeckux ieMenToB /. U. MengesneeBa. CTpoeHne aToM0oB. XUMH
BOCCTAHOBUTE/IbLHBIE peakuuu (15 4.

+ 34. pe3epB)

yeckas cBf3b. OKHCIUTEIbHO-

Ilepronnueckuii 3aK0H 1
Ilepuonuueckas cucrema
XUMUYECKUX 3JIEMEHTOB
M. . Menneneena.
Crpoenue aroma (7 u.
+1u. peseps)

[epBble NOMBITKH
KITACCU(UKAIIHA XUMHIECKUX
anemeHTOB. [loHsTHE O
rpyIax CXOJHbIX JIEMEHTOB
(1enoyHbIe U
IeI0YHO3EMENTbHBIE METAJLTHI,
rajJoreHbl, UHEPTHHIE Ta3bl).
OneMeHTbI, KOTOphIE
00pa3yroT aMm(oTepHbIS
OKCHJIBI ¥ THAPOKCH/IBL.
[Tepuoauueckuii 3aKoH U
Ilepuonuueckas cucreMa
XHUMHYECKHX 3j1eMeHToB JI. W.
Menneneesa. [lepuonsl,
TPYIIIBI, MTOATPYIIIIHL.
DU3NYECKUMN CMBICT
MOPSIIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB MEpHoIa U
rpynnbl. CTpoeHHe aTOMOB.
CocTaB aTOMHBIX 7ED.
H3oTOMBL. DIEKTPOHBHI.
CrtpoeHnue 31eKTPOHHBIX
00oI104ek aToMOB TIepBhIX 20
XUMUYECKUX IJIEMEHTOB
[Tepuoanueckoil cucTeMbl

J. 1. Menneneena.
XapaxkTepucTika
XUMUYECKOTO IJIEMEHTA TI0 €T0
MOJIOKEHUIO B
[Iepnoanueckoii cucteme

J. . MenneneeBa. 3HaueHHe
Ilepuonnueckoro 3akoHa

u [lepuoauyeckoil cucTeMbl
XUMWYECKHUX IJIEMEHTOB IS
pa3BUTHUS HAYKU U MPAKTUKH.

51. IlepBble MOMBITKA
KJaccu(UKaul XUMHUYECKUX
aneMeHTOB. [TondaTue o
rpyInax CXOJHBIX JIEMEHTOB.
52. DneMeHTHI, KOTOpbIE
00pa3yroT aMm(oTepHBIC
OKCHJIBI ¥ THIPOKCH/IBL.
JladopaTtopHsliii onbIT Nel(.
«B3anmopericTeue
TUAPOKCHAA HUHKA €
pPacTBOpaMH KHCJIOT U
meJa04ein».

53. Ilepnoandecknii 3aK0H U
Ilepunonnueckas cucreMa
XUMUYECKUX daeMmeHToB JI. 1.
Menneneesa.

54. Tlepuosl, TPyNIEI,
noarpyibl. PuznuecKkui
CMBICJI IOPSAIKOBOI'O HOMEpPA
3JIEMEHTa, HOMEPOB MEPHOJIA U
TpYIIIHL.

55. Crpoenne atomoB. CocTaB
aTOMHBIX siziep. M30Tombl.
ONEKTPOHBI.

56. CtpoeHue eKTPOHHBIX
00oJto4ek aToMOB TiepBhIX 20
XUMUYECKHX JIEMEHTOB
[Tepuoauueckoil cucTeMbl

J. . Menneneena.

57. XapakTepucTuka
XUMHAYECKOTO DJIEMEHTA TI0 €T
TIOJIOXKEHUIO B
Ilepnopnueckoii cucteme

. . Menneneena.

58. 3nauenue
Ilepnoanueckoro 3aKoHa

PackpriBath cMbICT
MIEPUOIUYECKOTO 3aKOHA.
ITonumaTs cyiiecTBOBaHUE
MIEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX
3JIEMEHTOB (M3MEHEHHUE
paanycoB aTOMOB U
3IEKTPOOTPHUIATEILHOCTH ) U UX
COCIMHEHHH OT MOJIOKEHHS B
MEPUOIUYECKON CUCTEME U
CTPOEHHS aToMa.
YcTaHaBnIMBaTh CBA3b MEXIY
MIOJIOKEHUEM JJIEMEHTA B
MEPUOJNYECKON CUCTEME U
CTPOEHHEM €ro aToma (COCcTaB U
3apsy sizpa, o0IIee Yrcio
3JIEKTPOHOB U pacmpesiesieHne
HX 10 2JICKTPOHHBIM CJ'IOS[M).
[IpornosupoBath xapakrep
HW3MEHEHUS CBOMCTB AJIEMEHTOB
H UXx COCI[I/IHGHI/Iﬁ 110 TpyI1mnam nu
nepuoaaM Ilepuonuyeckoit
CHCTEMBI.

XapakTepru30BaTh XUMHUYECKHE
3JIEMEHTBI IIEPBBIX TPEX
MEPUOJIOB, KNS, KaJIbIHS 10
HX MOJIOKEHUIO

B Ilepuonnueckoii cucrteme

. N. Menneneena.

CrnenoBaTh npaBuiIaM
Oe3omacHOM paboTHI B
nabopaTopuu pu
HCIOJIb30BaHUH XUMHUYECKON
MOCYbl ¥ 000PYIOBaHUSI.
BricTpauBath pa3sBépHyThIE
MIMCbMEHHBIE U YCTHBIE OTBETHI

Marepuaisl nopraia
Poccuiickas anexkTpoHHas
IIKoJI1a
https://resh.edu.ru/subject/lesson
[2053/start/

https://resh.edu.ru/subject/lesson
[2051/start/

https://resh.edu.ru/subject/lesson
[2050/start/

https://resh.edu.ru/subject/lesson
[2049/start/

Marepuainsl noptana SKmnacc
Paznen Il 8 xitacc.
https://www.yaklass.ru/p/himija



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://www.yaklass.ru/p/himija

. . MenneneeB — y4€HbIH,
MEJAror ¥ rpakJaHuH.

u [lepuoauueckoit cUCTEMBI
XUMHYECKHX 3JIEMEHTOB IS
pa3BUTHUS HAYKU U MPAKTHKU.
. . MenneneeB — y4EHblid,
neAaror ¥ rpaKaaHuH.

C OTOpoi Ha WH(GOPMAIIHIIO U3
yueOHUKA U CIPAaBOYHBIX
MaTepHaIoB, TPAMOTHO
HCIOJIb30BaTh U3y4EHHbIH
TIOHATUIHBIN amnmapar Kypca
XUMHH.

Hcnonb3oBath npu
BBITTOJIHCHUN Y4eOHBIX 3adaHuUi
TEKCTHI Y4eOHHKa, CIIPaBOYHBIC
matepuainsl (Ilepuogmaeckyro
CHCTEMY XUMHUYECKHX
anemMeHToB J[. . MeHnneneesa,
TaOIUITy PACTBOPHUMOCTH
KHCJIOT, OCHOBAHWM U COJIEH B
BOJIE, JJIEKTPOXUMUYECKUHN PSILL
HaNpsKEHUI METalIoB).
Hcnons3oBate mpu
BBINOJIHCHUN YYE€OHBIX 3a4aHUM
U B IIpoliecce
HCCIIEA0BATENbCKON
JeSITeIbHOCTH HayYHO-
MOIIYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO COeP)KaHUA,
CHpaBOYHbBIE MaTEPHAIIBI,
pecypebl MHTEpHETA

XHUMHYeCcKasi CBS3b.
OKHUCIINTEIIHHO-
BOCCTAaHOBUTEIBHBIC
peakuuu (8 4. +2 4.

pesepB)

DIEeKTPOOTPHUIIATEIIEHOCTh
ATOMOB XUMHUYECKHIX
AJIEMEHTOB. XUMHUYECKas
CBsI3b (MOHHASI, KOBAJICHTHAS
MOJIAPHAS U KOBAJICHTHASI
Henonsipaas). CTerneHp
okucneHust. OKUCIUTENHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU
(OBP). ITpomeccer okucieHUs
Y BOCCTAHOBIICHMUSI.
OkuciuTenn u
BOCCTaHOBUTEIIH.

59. DAEKTPOOTPHUIIATETLHOCTh
aTOMOB XMMHYECKUX
2JIEMEHTOB.

60. Xumuueckas CBSI3b U €€
Pa3HOBUJIHOCTH.
MerTamnyeckas CBSI3b.

61. Monnast CBA3E.

62. KoBanieHTHAas MOJISIpHAS U
KOBaJICHTHAs HETIOJIApHAs

63. CTeneHb OKUCIICHHUS.

64. OKUCINUTENIHHO-
BOCCTaHOBUTEIBHBIC PEAKIINN
(OBP).

65. IIportecchl OKUCICHUS U
BOCCTAHOBJIEHUS.

PackpbiBaTh CMBICT H3y4aeMbIX
THOHSATHH.

Ornpenenarb BUJI XUMHUYECKOU
CBSI3H B CO€IMHEHUH.
Ornpenensars cTeneHb
OKHUCJIEHHSI XUMHYECKOI'O
JJIeMeHTa TI0 PopMyJie ero
COEMHEHMS.

Ornpenensarsb 31eMEeHT
(BEIIeCTBO) — OKUCIUTENb U
3JIEMEHT (BEIECTBO) —
BOCCTAaHOBUTEb.

OOBSACHATH CYITHOCTh
MIPOLIECCOB OKUCIICHHUS U
BOCCTAHOBJIEHHS.

Marepuaiisl noprajia
Poccuiickas anexkTpoHHas
IKOJIa
https://resh.edu.ru/subject/lesso
n/2438/start/

https://resh.edu.ru/subject/lesso
n/2439/start/

https://resh.edu.ru/subject/lesso
n/2048/start/

https://resh.edu.ru/subject/lesso
n/3121/start/



https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/

66. OxucnuTenu u
BOCCTaHOBUTEJIH.

67. CocraBieHne ypaBHEHHH
OBP ucnons3ys MmeTon
AIIEKTPOHHOTO OalaHca.

68. IIpomexyToUHast
arrecrauus 3a Kypc 8
kjaacca. Konrpoabnas
padora Nel.

CocTaBnATh 3NEKTPOHHBIN
OanaHc ¢ yu€Tom yucna
OTJAHHBIX W IPUHSATHIX
3IEKTPOHOB.

CocraBiaTs ypaBHEHHE
OKHCITUTENBHO-
BOCCTaHOBUTEIHHON PEaKIIHH.
Ucnonb3oBats npu
BBITTOJIHCHUN Y4eOHBIX 3adaHuUi
TEKCThI y9eOHHKA, CIIPABOYHBIE
MaTepuaibl (TIEPHOIMIECKYIO
CHCTEMY XUMHUYECKHX
anemenToB JI. 1. Menneneena,
TaOIUITy PACTBOPHUMOCTH
KHCIJIOT, OCHOBaHHU U COJICH B
BOJIE, JJIEKTPOXUMUYECKUHN PSILL
HaIpPsDKEHUH METaJIOB)

https://resh.edu.ru/subject/lesso
n/3122/start/

https://resh.edu.ru/subject/lesso
n/3093/start/

Marepuainsl noptana AKimacc
Paznensr 1V, V 8 xiacc
https://www.yaklass.ru/p/himija

9 kaacc (684.)

BemecTBo n xumnuyeckue peaxkuum (17

4. + 3 4. pe3eps)

IToBTOpEeHue u
yrayOlieHne 3HaAHUH
OCHOBHBIX pa3eiioB
Kypca 8 kiacca

(5 9.+ 1 4. pe3epn)

[lepuonuueckuii 3aK0H.
Ilepuonuueckas cucreMa
XUMHUYECKUX 3JIEMEHTOB

. N. Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJIbLUs ¥ UX
COEIMHEHUI B COOTBETCTBUU C
MOJIO’KEHUEM DJIIEMEHTOB B
MIEPUOANYECKON CUCTEME U
CTPOEHHEM MX aTOMOB.
Knaccugukanms u
HOMEHKJIaTypa
HEOpPraHWYECKUX BEIIECTB
(MexayHapogHas U
TpUBUANIbHAs ). XUMUYECKHUE
CBOICTBa BEIECTB,
OTHOCSIIIUXCS K Pa3TUIHBIM
KJIaccaM HEOPraHUYECKUX
COEJIMHEHHH, UX TEHETHYECKasl

1. Ileprnomnyeckwii 3aKOH.
[lepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

. . Menneneesa. CTpoeHue
aTOMOB.

2. 3aKOHOMEPHOCTH B
W3MEHCHHH CBOMCTB
XHUMHUYECKHX JIEMECHTOB
MEPBBIX TPEX MEPUOJIOB,
KaJjus, KaJbIus U UX
COCIMHEHHI B COOTBETCTBHUU C
IIOJIOXKCHUEM DJIEMEHTOB B
MEPUOJUUYECKON CUCTEME U
CTPOCHHEM HX aTOMOB.

3. Kimaccuduxanus u
HOMEHKJIaTypa
HEOPTaHWIECKUX BEIICCTB

4. XuMH4YeCcKre CBOMCTBA
BCIIECTB, OTHOCSIIMNXCS K
pa3IUIHBIM KJIaccaMm
HEOPraHWYECKUX COEJIMHEHUH,
TCHETUYECKAs CBS3b.

XapakTepru30BaTh XUMHUIECKHE
3JIEMEHTHI TIEPBBIX TPEX
MIEPUOJIOB, KK U KAJIBITHS 110
HX IO0JIOKEHHIO

B Ilepuoanueckoit cucteme

M. 1. Menneneena.
Knaccuduimpopars 1 Ha3bIBaTh
HEOpPTaHWYECKHUE BEIECTBA
M3YYE€HHBIX KJIacCOB.
OmnuceIBaTL 00IKME XUMHYECKHE
CBOWCTBa BEIIECTB PA3IAIHBIX
KJIACCOB, TIOJITBEPKAATH
CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHHI
XUMUYECKUX PEaKIIUH.
Ornpenenarb BUJI XUMHUYECKOU
CBSI3U M THIT KPUCTAJUTHIECKON
PELIETKY BEIECTRA.
[Iporuo3upoBaTh cBOMCTBa
BEIIECTB B 3aBUCUMOCTHU OT UX
CTPOCHUS.

Marepuaisl nopraia
Poccuiickast anexkTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesson
[2053/start/

https://resh.edu.ru/subject/lesson
[2051/start/

https://resh.edu.ru/subject/lesson
[2050/start/

https://resh.edu.ru/subject/lesson
[2049/start/

Martepuainsl noprana SAKmnacc
Paznen 111 8 kmacc .
https://www.yaklass.ru/p/himija



https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://www.yaklass.ru/p/himija

CBSI3b HEOPTAaHUIECKHUX
BemecTB. CTpoeHHE BeleCcTBa!
BUJIBI XUMHYIECKOM CBS3U U
THUIIBI KPUCTATUTNICCKUX
peméToK. 3aBUCUMOCTh
CBOMCTB BEUIECTB OT UX
CTPOCHHUSI.

5. CtpoeHue BemecTBa: BUIBI
XUMHYECKOH CBSI3U U TUIIBI
KPUCTALTHYECKUX PEMIETOK.
3aBUCHMOCTE CBOMCTB
BEIICCTB OT UX CTPOCHUS.

6. BxogHasi KOHTPOJIBLHAS
padora Nel.

BricTpauBath pa3BEpHYTHIE
MHUCHMEHHBIC U YCTHBIE OTBETHI
C OIopoii Ha HH(GOPMAIIHIO U3
y4eOHHKa U CITPABOYHBIX
MaTepuasoB, TPaMOTHO
HCIIOIH30BATh U3YUCHHBIN
MOHATUHHBIN anmapaT Kypca
XUMHH.

Hcnons3oBate mpu
BBITIOJTHEHUH yUeOHBIX 3aJaHHiI
1 B TIpo1iecce
HCCIIEI0BATENBCKON
NeSITeIbHOCTH HAYYHO-
MIOTYJISIPHYTO JTUTEPATYPY
XUMHUYECKOTO COIep KaHuUs,
CIIpaBOYHbBIC MAaTCpUAJIbI,
pecypebl HTepHeTa

OcHoBHBIE
3aKOHOMEpPHOCTH
XUMUYECKUX peaKuil
(44.)

Knaccudukanus XuMuaeckux
peaKLuii 110 pa3InuHbIM
Mpu3HaKaM (10 YUCITY U
COCTaBY YYaCTBYIOLINX B
peaxIuy BeIEeCTB, M0
TEIIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTeNeHEeN
OKHCJICHHSI XUMHUECKUX
JJIEMEHTOB, 10 00PaTUMOCTH,
10 YYaCTHUIO KaTajIu3aTropa).
OK30- U 3HIOTEPMHUUYECKHUE
peaKIun, TePMOXUMUIECKUE
ypaBHenus. [lonstue o
TOMOTEHHBIX M T€TePOreHHBIX
peaxnusx. [lonarue 06
00paTUMBIX U HEOOPATHUMBIX
XUMUAYECKHUX PEaKLIHUSX.
[lonsATHE O XMMUYECKOM
paBHOBecHd. PaKTOPHI,
BJIMAIOLINE HA CKOPOCTh
XUMHYECKOH peakuuu u
MOJIO’KEHNUE XUMHUIECKOTO
paBHOBecua. OKUCIUTENHHO-
BOCCTaHOBHUTEJIbHBIE PEAKLINH

7. Knaccuduxanus
XUMHUUYECKUX PEaKLUi 1o
Pa3IUYHBIM NIPU3HAKAM.

8. DK30- ¥ SHIOTEPMHUUYECKUE
peaxkuum, TepMOXUMUYECKHIE
ypaBHenus. [lonstue o
TOMOTEHHBIX U T€TEPOTrE€HHBIX
peaKLmsIX.

9. CkopocTh XUMUYECKOH
peakiuu. O0paTuMbIe U
HeoOpaTUMbIe XUMHUYECKUE
peakuun. XUuMHUYECKOE
paBHOBecue. PaKTOpHI,
BIIMSIIOILIKE HA CKOPOCTh
XUMHUYECKOUN peaklvy U
MOJIO’KEHUE XUMHUECKOTO
paBHOBECHH.

10. OkucnuTensHO-

BOCCTAHOBHUTCJIbHBIC PCAKIINN.

PackpbIBaTh CMBICI U3y49aeMBIX
MOHSITHIA ¥ IPUMEHSTH 3TH
MIOHSTHUS IIPU ONMCAHUU CBOWCTB
BEILECTB M UX IPEBPAIICHHH.
Knaccupunuposatsb
XUMUYECKUE PEaKIUH 110
pa3ITUYHBIM IPU3HAKAM.
YcraHaBiIuBaTh 3aBUCUMOCTD
CKOPOCTH XMMHYECKOH peakuu
OT pa3JINYHBIX (PAKTOPOB.
[IporuHo3mpoBaTh BO3MOKHOCTH
NPOTEKAHUS XUMHYECKUX
MPEBPAILICHUI B Pa3IUYHBIX
YCIIOBHSIX.

Onpenensars OKUCIUTENb U
BoccTanoButenbs B OBP.
CocTaBiaTh 3JE€KTPOHHBIN
OanaHC peaKkyH.

[Tpou3BOUTH BEIYKMCIICHUS 110
XUMUYECKUM YPaBHEHHSM.
BrictpanBath pa3BépHyThIe
MMUCbMEHHBIE H YCTHBIE OTBETHI
C onopoi Ha NHGOPMAIIHIO U3
yueOHUKA ¥ COPABOYHBIX

Marepuaisl nopraia
Pocculickast anexkTpoHHas
IIKoOJI1a
https://resh.edu.ru/subject/lesson
[2437/start/

https://resh.edu.ru/subject/lesson
[2102/start/

https://resh.edu.ru/subject/lesson
[2103/start/

Martepuansl noprana SKmacc
https://www.yaklass.ru/p/himija/
9-klass/klassifikatciia-
khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-
212242/Kklassifikatciia-
khimicheskikh-reaktcii-po-
chislu-i-sostavu-vstupivshikh-_-
212243

https://www.vaklass.ru/p/himija/
9-klass/klassifikatciia-



https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
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(preKTpOHHBIN OamaHc
OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEIHHOM PEaKInm).

MaTepHUaioB, IPaMOTHO
HCIIOIb30BaTh U3YUCHHBIN
MOHATUHHBIN anmapaT Kypca
XUMUU.

Hcnons3oBate mpu
BBITIOJTHCHUH YUEOHBIX 3aJJaHUM
U B IIpolLiecce
HCCIIEI0BATENBCKON
JIeSTEeIbHOCTU HAYy4YHO-
MONYJISIPHYIO JINTEPATypy
XUMHUYECKOT0 COJEPIKaHMUSI,
CIIPaBOYHEIC MaTEepUaJIbl,
pecypcebl HTepHeTa

khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-
212242/klassifikatciia-
khimicheskikh-reaktcii-po-
teplovomu-effektu-228606

https://www.yaklass.ru/p/himija/
9-klass/klassifikatciia-
khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-
212242/skorost-protekaniia-
khimicheskoi-reaktcii-
katalizatory-287186

https://www.yaklass.ru/p/himija/
9-klass/klassifikatciia-
khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-
212242/klassifikatciia-
khimicheskikh-reaktcii-ovr-
287184

OJeKTpoIUTHIECKAs
JMCCOLMALIHAL.
XUMHUYECKUE PEAKIIUU B
pactBopax (8 4.+2 4.

peseps)

Teopus 31€KTPOTUTHUECKON
JIUCCOIUAITIH. DIEKTPOIHUTHI U
HEINEKTPOIUTH. KaTnoHsI,
aHUOHBI. MeXaHu3M
JIUCCOIIUAITIY BEUIECTB C
Pa3TUIHBIMUA BHIAMHU
XUMUYECKOH cBsi3u. CTETIeHb
nmucconuanu. CUIbHBIE H
ci1a0ble JIEKTPOIIUTHI.
Peakiuu monHoro oomMena,
YCJIOBHSI UX TIPOTEKAHMUS.
Honnble ypaBHEHHS pEaKIMM.
XUMHYECKUE CBOMCTBA
KHCJIOT, OCHOBaHUH U COJEH B
CBETE NpeACTaBICHUH 00
3JIEKTPOTUTUUECKOU
nuccormaruu. Cpena
pactBopa. [lonstue o

11. Teopus
ANEKTPOITUTHIECKOM
JIACCOITHAITUH. DIIEKTPOIUTHI U
HEDIIEKTPOJIUTHI.

12. MexaHu3M AUCCOLMAIINT
BEIIIECTB C PA3THMUYHBIMU
BUJJaMU XUMHUYECKOH CBS3U.
CTeneHb TUCCOLMAIIH.
CuJsibHbIE U CIa0bIe
AIEKTPOIUTEL

13. KaTHoHbI, aHHOHBL.

14. Peakipn HOHHOTO OOMEHa,
YCIIOBUS X HPOTCKAHUS.
JlabopaTopHbIii onbIT Nel.
«Peaknun noHHOT0 00MeHa B
pacTBOpax IeKTPOJIUTOB:
cyabdara meau(ll) u
IEJI09H, KAapOOHATA HATPHUSA

PackpbIBaTh CMBICT U3y4YaeMBbIX
MOHSTHM, a TAK)KE CMBICIT
TEOPHH IEKTPOJUTUIECKOU
JIMCCOIIMAIHH.

OOBACHATH IPUINHBI
3JIEKTPOIPOBOTHOCTH BOIHBIX
pacTBOpPOB.

CocTaBisiTh ypaBHEHHUS
JMCCOITMAITNM KUCIIOT, ICI0YCH
H COJICH, ITOJTHBIC 1
COKpaIll€HHbIC HOHHBIE
YpaBHEHUS] XUMUYECKHUX
peaKIii HFOHHOTO OOMEHa.
[InanupoBaTh U OCYIECTBIAThH
Ha MPaKTUKE XUMUYECKUE
SKCTIEPUMEHTEI, IPOBOIUTH
HaOJII0IeHNs, IeJIaTh BHIBOJIbBI
10 pe3yJbTaTaM SKCIIEPUMEHTA.

Marepuaibl nopraia
Poccuiickast anexkTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesson
[1518/start/

https://resh.edu.ru/subject/lesson
/1603/start/

https://resh.edu.ru/subject/lesson
[1606/start/

https://resh.edu.ru/subject/lesson
[3123/start/

Marepuaisl noprana SAKmnacce
8 knacc myHkThI 3-8 pasaena VI
https://www.yaklass.ru/p/himija
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TUJIPOJIU3E COJIEH.
KauectBeHHsle peakiuu Ha
KaTHOHBI 1 aHUOHEI.

U COJISTHOI KUCJIOTHI,
peaknus HelTpaau3anuu
MEKIY THAPOKCUAOM KaJIHUsA
H COJISIHOI KMCJI0TOM».

15. MonHble ypaBHEHHUS
peaKuuu.

16. Xumundeckue cBoiicTBa
KHUCJIOT, OCHOBaHUM U COJIEH B
CBETE NpeACTaBICHUH 00
3JIEKTPOIUTHYECKON
JIUCCOIIUAITHHL.

17. KauecTBeHHBIC pEakIuK Ha
KaTHOHBI 1 aHUOHBI.

18. Cpena pactBopa.

19. [onsiTe 0 rUAPOIU3E
coJei.

20. ITpakTHyeckas: padoTa
Ne 1. «Pemenue
IKCIIEPUMEHTAJNBLHBIX 32124
1o TeMe».

CrenoBaTh IpaBHiIaM
Oe3omacHoi paboTHI B
1abopaTOpUH IIpH
HCIOJIb30BaHUH XUMHUYECKON
MOCYIBI U 000PYIOBaHUS.
[Ipon3BOaUTH BEIYMCIICHHUS 11O
XUMUYECKUM YPaBHEHHSM.
BricTpauBats pa3sBépHYThIE
MUCbMEHHBIE U YCTHBIE OTBETHI
C OIOpoi Ha HH(GOPMAIIHIO U3
y4eOHHKa U CITPABOYHBIX
MaTepHaIoB, TPAMOTHO
HCHOJb30BaTh N3y4EHHBIH
MOHSATUHHBIN anmapaT Kypca
XUMHU.

Hcnons3oBate mpu
BBINOJIHCHUN YYE€OHBIX 3a4aHUM
U B Ipolecce
UCCIIEI0BATEIbCKON
JeSITeIbHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJep KaHus,
CIIpaBOYHBIC MaTCpUaAJIbI,
pecypcel MaTepHeTa

HemeTa/ibl 1 MX coeTHHEHHS

(24 4.

OO6mas xapakTeprucTHKa
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmns!. ["anoreHs
(44)

OO61mas xapakTeprucTHKa
rajoreHoB. OcoOeHHOCTH
CTPOEHUS aTOMOB 3THX
3JIEMEHTOB, XapaKTEePHbIC JIIsI
HUX CTEIEHH OKHCIICHUS.
Crpoenue u puzmueckue
CBOMCTBA MPOCTHIX

BEIL[ECTB — T'aJION€HOB.
XuMudeckue CBOMCTBA HA
pUMepe XJIopa
(B3anMoneicTBHE C
MeTaJUIaMM, HEMETaJUIaAMH,
niesrouamMu). XJI0pOBOIOPO/I.
ConsHast KHCIIOTA,
XUMHYCCKHE CBOMCTBA,
MoJTy4eHHe, MPUMEHCHUE.

21. O0mast xapaKTeprCTHKA
rajgoresoB. OCOGEHHOCTH
CTPOEHUS aTOMOB, CTEIICHH
OKHCIICHHS.

22. Ctpoenue u (puznveckne
CBOWCTBA ITPOCTHIX

BEIIECTB — T'aJOr€HOB.
XUMHUUYECKHE CBOMCTBA HA
npruMepe XJIopa.

23. Xnoposogopoxa. ConsiHas
KHCJIOTa, XUMHYECKHE
CBOJNCTBA, IIOJIy4YEHHUE,
NPUMEHEHHE.
IIpakTuyeckass padora Ne 2.
«IlosryuyeHue costHOM

OOBsICHATE 00111E
3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB HEMETAJJIOB U UX
COEIMHEHMH B IIpEAEIIax MAIbIX
MIEPUOJIOB U TIIABHBIX MOATPYIII
[Iepuonnueckoit cucTemsl
XUMUYECKUX 3JIEMEHTOB

C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh PU3NIECCKUE
U XUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB raJIOTCHOB
(Ha mpuMepe XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUIa HATPH), CIIOCOOBI MX
MIOTy9ICHUS, MPUMEHEHUE U

Marepuaiisl noprajia
Poccuiickast anexTpoHHas
HIKOJIa
https://resh.edu.ru/subject/lesson
[2075/start/

Marepuainsl noptana SAKmacc
https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/galogeny-khlor-i-ego-
soedineniia-161110

Marepuansl noprana ®okchopa
https://foxford.ru/wiki/himiya/o
bschaya-harakteristika-i-
stroenie-galogenov
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https://resh.edu.ru/subject/lesson/2075/start/
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KauecTBeHHbIe peakuuu Ha
rajoreHuA-uoHsl. JleiictBue
XJI0pa ¥ XJ0pOBOAOPOJA HA
OpraHu3M Y€JIO0BEKa.
Baxneiumume xJI0puabl U UX
HAaXOXXJICHUE B IIPUPOJIE.

KHCJIOTBI, H3y4YeHHe eé
CBOWCTBY».

24. KauecTBeHHBIC pEaKIIUU HA
TaJoTeHU-NOHBI.

[etictBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M
yenoBeka. Baxueilue
XJIOPUJIBI U KX HAXOXKICHUE B
MIPHUPO/IE.

JlaGopaTopHbIii onbIT Ne2.
«PacnozHaBaHue XJ0puJ-
HOHOBY.

3HA4YEHUE B [IPUPOAE U KU3HU
YeJIoBeKa.

OmnpenensTs ranoreHu1-uoHbl B
pactBope.

[ImaHupoBaTh M OCYIIECTBIAT
Ha MPaKTHKE XUMUYECKHUE
9KCIEPUMEHTHI, IPOBOIUTH
HaOJIOACHUS, eTIaTh BBIBOJIBI
0 pe3yNbTaTaM KCIIEPUMEHTA.
CremoBaTh IIpaBHIaM
Oe3omacHOM paboTHI B
71abopaTopuu Mpu
HCIOJIb30BAaHUH XUMHUYECKON
ocy el ¥ 000pyIOBaHUSI.
BricTpauBath pa3sBépHyThIE
IMUCBbMCHHBIC 1 YCTHBIC OTBCThHIL
C OIOpO Ha MHPOPMAIIHIO U3
yueOHUKA U CIPAaBOYHBIX
MaTepuanoB, PaMOTHO
HCHOJb30BaTh N3y4EHHbIH
MOHSATUHHBIN anmapaT Kypca
XUMHU.

Hcnons3oBate mpu
BBINOJIHEHUN YY€OHBIX 3aaHuUi
U B Ipoliecce
UCCIIEI0BATEIbCKON
JeSITeIbHOCTH HayYHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIep KaHus,
CHpaBOYHbBIE MaTEPHAIIBI,
pecypcel MaTepHeTa

https://foxford.ru/wiki/himiya/ga
logeny-prostye-veschestva

https://foxford.ru/wiki/himiya/ga
logenovodorody-ih-svoystva

OO6mas xapakTeprucTHKa
XUMHWYECCKHX JJIEMCHTOB
VIA-rpynnsl. Cepa u eé
coenuHenust (5 4.)

OO61mas xapakTeprucTHKa
31eMeHTOB VIA-rpynnsl.
Oco0EHHOCTH CTPOCHUS
aTOMOB ATHX JJIEMEHTOB,
XapaKTCPHBIC OJId HUX
CTETIEH! OKUCIICHHSI.
Crpoenue u huznveckne
CBOMCTBa IIPOCTHIX
BEIIECTB — KHUCIOPOJa U
cepbl. AJUIOTPOIHBIE

25. OO0riast XxapakTepUCTHUKA
aneMeHToB VIA-rpynmsl.
Oco0EeHHOCTH CTPOCHUS
aTOMOB.

26. Ctpoenue u (puznveckne
CBOWCTBA MTPOCTHIX

BEIIECTB — KUCJIOpOJa U
cepbl. AJUIOTPOIIHBIE
MOTUPHUKANNN. XUMHYECKHE
cBoiicTBa cepbl. HaxoxeHnue

OOBsICHATE 00111E
3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 351eMeHTOB VIA-
TPYNIBI M UX COSAMHEHUH

C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh PU3NIECKUE
Y XUMUYECKHE CBOMCTBA
MPOCTOTO BEIIECTBA CEPHI U €&
COCTMHEHHH (CEPOBOIOPOIA,
OKCHJIOB CEpBbI, CEPHOU

Marepuaiisl noprajia
Poccuiickast anexTpoHHas
HIIKOJIa
https://resh.edu.ru/subject/lesson
[2434/start/

https://resh.edu.ru/subject/lesson
[2076/start/
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MOJU(PHKAINN KUCIOPOa U
cepbl. XMMUYECKUE CBOICTBA
cepsl. CepoBOIOPOT,
CTpocHUE, (HU3MICCKUEC

Y XUMHYECKHE CBOHCTBA.
OKcubl ceprl Kak
MIPEJICTABUTENN KUCIIOTHBIX
okcua0B. CepHasi KUCIOTa,
(uznveckre 1 XUMUYECKUE
cBoiicTBa (00mTHE KaK
MIPEJICTABUTENS KiTacca KUCIOT
u crienuduyeckue),
npuMeHeHue. XUMUYECKUe
peaxium, JIeKaIle B OCHOBE
MPOMBIIIIEHHOTO crtocoda
IMOJIy4CHUA CCpHOI\/'I KHCJIOTHI.
AnmnapaTsl 1 IPOTEKAIOLIUE B
HUX TMPOIIECCH (Ha TpUMepe
IIPOU3BOJICTBA CEPHOI
kucnotel). Conmu cepHOU
KHCIIOTHI, Ka4eCTBEHHAS
peaxius Ha CyJIb(aT-uoH.
Haxoxnenue cepol u e€
COEIIMHEHU B TIPUPO/IE.
XUMHYECKOE 3arpsI3HEHUE
OKpYKarolleu cpejibl
COETMHEHUSIMH CEPBI
(KUCITOTHBIE TOXKIH,
3arpsisHEHHE BO3JyXa U
BOJ0EMOB), CIIOCOOBI €TI0
MPEIOTBPAIICHUSI.

Cephl U €€ COeTMHEHU

B TIpUpOJIE.

27. CepoB0o0pO/I, CTPOCHHE,
bu3nuecKkue 1 XUMHYECKHE
cBoiicTBa. OKCUABI CEpPHI.
Cepnas kucinora, puzndeckue
1 XUMHYECKHE CBOMCTBA,
NpUMEHEHHE.
JlabopaTopHbIii onbIT Ne3.
«B3aumopeiicTBue
pa3daBiieHHOH cepHOIl
KHCJIOTBI ¢ HUHKOM.

28. IIpoMpIIIIIEHHBIH CTTOCO0
MOJY4EHUS] CEPHOU KHUCIIOTBHI.
Arnmapatsl ¥ IPOTEKAIOIINE B
HUX NPOLECCHL. XUMUYECKOE
3arps3HEHUE OKPY>KAKOIIEeH
Cpelbl COeTMHEHUSIMH CEPHl,
CHOCOO0BI €To
NPEIOTBPAILICHUS.

29. Conm cepHOH KUCIOTHI,
KadeCTBEHHAs peaKiys Ha
CyJib(haT-uoH.
JlaGopaTopHblii onbIT Ne4.
«O0HapyskeHue cyabpat-
HOHOBY.

KHUCJIOTHI, CyTTb(aToB), CIOCOOBI
WX TIOJIYYCHUS], IPUMCHEHUE U
3HAYEHHE B MIPHUPO/JIE U KUZHU
YeJoBeKa.

Onpenensars HAI4YKUE Cybhart-
HOHOB B pacTBOpE.

OOBACHATH CYITHOCTH
JKOJIOTHYECKUX MTPOOIIEM,
CBSI3aHHBIX C MEPEPa0OTKOM
COEJIMHEHUU CePBHI.
[ImarmpoBaTh U OCYIIECTBIATH
Ha NPaKTUKE XUMHUYECKUE
SKCIIEPUMEHTHI, IPOBOIUTH
HaOIFO/ISHUS, IENIATh BBIBOIBI
0 pe3yJbTaTaM dKCIICPUMEHTA.
CrnenoBaTh npaBuiiaM
Oe3omacHO pabOTHI B
nabopaTopuu pu
WCIIOJIb30BaHUH XUMHUYECKOU
ITOCYZABI M 000PYIOBaHUS.
[Ipon3BOaUTH BEIYHCIICHHS TTO
XUMHUYCCKUM YPaBHCHHSIM.
Hcnons3oBate mpu
BBITIOJTHEHUH yUeOHBIX 33 JaHUI
TEKCThI yUeOHHKA, CIIPABOYHBIC
matepuainsl ([leproanueckyro
CUCTEMY XUMHUYECKHUX
anemenToB JI. 1. Menneneena,
Ta0JIMILy PACTBOPUMOCTH
KHCJIOT, OCHOBaHMH U CoJiel

B BOJI€, DIIEKTPOXUMHUYECKUI
PAA HaIPSKEHUH METaJlIoB).
Hcnons3oBate mpu
BBITIOJTHEHUH yUEOHBIX 33JaHUH
U B TIpoIiecce
HACCIIEN0BATEIbCKON
JIeSTeIbHOCTH HAYYHO-
MIOTYJISIPHYIO JTUTEPATYPY
XUMHUYIECKOTO COJISPIKaAHMS,
CIIPaBOYHEIE MaTEpUaJIbl,
pecypcbl MaTepHeTa

https://resh.edu.ru/subject/lesson
[2077/start/

Marepuainsl noptaia AKimacc
https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/sera-i-ee-soedineniia-
161314

Marepuaisl noptaia okchop
https://foxford.ru/wiki/himiya/ki
slorod

https://foxford.ru/wiki/himiya/se
ra

https://foxford.ru/wiki/himiya/bi
narnye-soedineniya-sery

https://foxford.ru/wiki/himiya/ki
slorodsoderzhaschie-kisloty-sery

https://foxford.ru/wiki/himiya/vz
aimodeystvie-sernoy-kisloty-s-
metallami-i-nemetallami

https://foxford.ru/wiki/himiya/o
kislitelno-vosstanovitelnye-
protsessy-s-uchastiem-

soedineniy-sery
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https://resh.edu.ru/subject/lesson/2077/start/
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https://foxford.ru/wiki/himiya/vzaimodeystvie-sernoy-kisloty-s-metallami-i-nemetallami
https://foxford.ru/wiki/himiya/vzaimodeystvie-sernoy-kisloty-s-metallami-i-nemetallami
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https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-protsessy-s-uchastiem-soedineniy-sery
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-protsessy-s-uchastiem-soedineniy-sery

OO6mras xapakTeprucTHKa
XUMUYECKHX DJIEMEHTOB
VA-rpymmsL. A30T,
hochop 1 UX coeTUHEHUS

(74.)

OO6mras xapaKTepuCTHKA
3JEMEHTOB V A-TpyTIIbI.
OCoOCHHOCTH CTPOSHUS
aTOMOB ATHX JIEMEHTOB,
XapaKkTepHbIE I HUX
CTETIEHN OKUCIICHHS. A30T,
pacrpocTpaHeHue B IPUPOJE,
(uznveckre 1 XUMUUECKHIE
cBoiictBa. Kpyroeopot a3ora B
npupoje. AMMHUAK, €ro
busnyuecKkue 1 XUMHYECKHE
CBOWCTBa, OJTy4YCHHUE U
npumenenue. Cou aMMOHUS,
uX (U3NUECKUE U XUMHUUECKHUE
CBOMCTBa, IPUMEHEHHE.
KauecTtBennas peaxius Ha
WOHBI AMMOHHUS. A30THast
KHCTIOTa, €€ (hu3ndecKue

U XMMUYECKHE CBOUCTBA
(oOmme kKak mpencTaBuTeNs
KJlacca KUCJIOT U
crierugpuIecKue).
Hcnonb3oBaHuE HUTPATOB U
coJieil aMMOHHMS B Ka4eCTBE
MUHEPAIBHBIX YJ00pEHHIH.
XUMHYECKOE 3arpsI3HEHUE
OKpY>KaloIe cpelibl
COCIMHEHHSIMU a30Ta
(KHCTTOTHBIE TOXKIH,
3arps3HEHUE BO3/1yXa, IOYBBI
u BostoémoB). ocdop,
AIJIOTPOTIHBIE MO (pHKAITIH
dochopa, pusznyeckue u
XUMHYecKue cBoiictBa. Okena
dochopa(V) u pochopHas
KHCTI0Ta, PU3ndecKre u
XHUMHYECKHE CBOICTBA,
noiyuenue. KauectBennas
peakuus Ha hochaT-nOHEI.
HUcnons3oBanue ¢pochatoB B
KayecTBE MUHEPAJIbHBIX

30. OOr1ast XapakTepUCTHKA
JIEMEHTOB V A-TpYIIIBL.
OCOoOCHHOCTH CTPOSHUS
ATOMOB 3THX JIEMEHTOB.
A30T, pacnpoCcTpaHEeHHE B
npupoae, puzndeckue u
XUMHUYECKHE CBOKCTBA.
Kpyrosopot a3ota B pupo/e.
31. Ammuak, ero pusndecKue
1 XUMHYECKHE CBOMCTBA,
MOJIy4YEHHUE U IPUMEHEHHE.
Conu aMMOHUS, UX
¢bu3nuecKue 1 XUMHYECKHE
CBOICTBa, IPUMEHEHUE.
IIpakTuyeckass padora Ne 3.
«Ilonyyenne ammuaka,
H3y4YeHHe ero CBOMCTBY.

32. KauecTBeHHas peakius Ha
WOHBI aMMOHHSI.
JlaGopaTopHblIii onbIT No5.
«B3anmopeiicTeue coJsei
aMMOHMA ¢ IIEJ0YbIO».

33. AsoTHas KuciaoTa, eé
¢bu3nUecKue 1 XUMHYECKHE
CBOJNCTBA.

34. dochop, amIoTPOIHbIE
Monudukanuu docdopa,
¢bu3nUecKue 1 XUMHYECKHE
CBOMCTBA.

35. Okeua pochopa(V) n
(docdopnast kucinora,
¢du3nUecKue 1 XUMHYECKHE
CBOWCTBA, MTOJIyYEHHUE.
KavecTBeHHas peakius Ha
¢dochaT-uOHBL

36. Ucnonp3oBaHye HUTPATOB,
coJjeil ammonus U pocdaros B
KayecTBE MUHEPAIBbHBIX
ynoOpeHuit. 3arps3HeHue
NPUPOAHBIX BOZOEMOB

OO0BSICHITE 00IIIHIE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB AJIEMEHTOB V A-TPYIIIIBI
1 UX COCIUHEHUH C Y4ETOM
CTPOCHUS X aTOMOB.
XapakTepru3oBaTb (PU3NIECKUE
1 XMMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U
(hocdopa u ux coeTUHSHUIA
(amMmaka, coyeii aMMOHUS,
A30THOM KUCJIOTHI, HUTPATOB,
okcuna dpochopa(V) u
(hocdopHOI KUCITOTHI,
thocdaros), crrocoOb! mx
MMOJIy4YCHUsA, IPUMCHCHUEC U
3HAYCHUE B IPUPOJC U JKU3HU
9eJI0BeKa.

OmpenensiTe HOHBI aMMOHUS U
(dhocdar-uoHsI B pacTBOpE.
OOBACHATH CYITHOCTH
JKOJIOTHYECKUX MTPOOIIEM,
CBA3aHHBIX C HAXO0XJICHUEM
coeZiMHeHMi a3oTta u ¢pocdopa B
OKpYy’KaloIeii cpeze.
HJ'IaHI/IpOBaTI) " OCYLICCTBJIATH
Ha MPAKTHKE XUMHUECKHE
9KCTIEPUMEHTHI, IPOBOIUTH
HaOJIIOICHYSL, IeNIaTh BBIBOJIBI
0 pe3yJibTaTaM dKCIIEPUMEHTA.
CrenoBath npaBuiiam
Oe3ormacHO pabOTHI B
nabopaTopuu npu
HMCIOJIb30BAHUN XUMHUYECKOU
ocy el ¥ 000pyIOBaHUSI.
HpOI/ISBOlII/ITI) BBIYUCJICHUS 110
XUMHUYCCKHUM YPaBHCHUAM.
HUcnonb3oBats npu
BBINOJIHEHUN YYE€OHBIX 3a1aHUi
TEKCThI yqe6HHKa, CIIpaBOYHBIC
MaTepHalbl (IEPUOIUIECKYIO
CHCTEMY XUMHUYECKHX

Marepuainsl noprasa
Poccuiickast anexTpoHHas
IIKOoJI1a
https://resh.edu.ru/subject/lesson
[2078/start/

https://resh.edu.ru/subject/lesson
[2074/start/

https://resh.edu.ru/subject/lesson
[2073/start/

Marepuainsl noptana SAKmacc
https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/azot-i-eqo-soedineniia-
161796

https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/fosfor-soedineniia-
fosfora-163104



https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
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https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
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ynoOpeHuit. 3arps3HeHne
MIPUPOJTHBIX BOJJOEMOB
dbocharamu.

COEIMHEHHSIMH a30Ta U
docharamu.
JlaGopaTopHbIii onbIT Ne6.
«O3HaKkoMJIeHHE C
o0pa3uamMm a30THBIX U
dochopHbIX Yao0peHuii».

anemenToB JI. 1. Menneneena,
Ta0JIUIy PACTBOPUMOCTH
KHCJIOT, OCHOBAHHM 1 COJIEH B
BOJI€, IJIEKTPOXUMHUUYECKUH sl
HaIpPSDKCHUH METaIIOR).
Hcnons3oBate mpu
BBITIOJTHEHUH yIeOHBIX 3aJaHHi
U B IIpoliecce
HUCCIEI0OBATEIBCKON
JesTEIbHOCTA HAY4YHO-
MONYJISIPHYIO JINTEPATYpy
XUMHUYECKOTO COJICPIKaHMUSI,
CIIPaBOYHBIC MAaTEpUAJIbL,
pecypebl HTepHeTa

OO0miast xapakTepUCTUKA
XUMUYECKUX DJIEMEHTOB
IVA-rpynnsl. Yraepon u
KPEMHHH U UX
coenuHenust (8 4.)

Yraepon, amoTpONHbIE
MOIU(UKALINH,
pacrpocTpaHeHue B IPUPOJE,
(usnUeckne 1 XUMHUYECKHE
cBolicTBa. Ajcopouusi.
Kpyrosopot yriepoaa

B nipupoze. OKCUabl yriepoaa,
uX (QU3NYECKUE U XUMHUUECKHUE
CBOMCTBA, UX JICHUCTBHE

Ha JKUBBIE OPTraHNU3MBI,
MOJy4eHHUE U IPUMEHEHHE.
DKoNorn4ecKkue mpoodIeMsl,
CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumoresa
r106aJIbHOTO MOTETUICHUS
KJIIMATa; TaPHUKOBBIN
a¢dexT. YroapHas KUCIOTA U
e€ coiu, ux pusnUecKue u
XUMHYCCKHE CBOMCTBA,
NOJy4eHHE U IPUMEHEHHE.
KauectBennas peakuus Ha
KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, METUIIUHE,
MPOMBIIIIEHHOCTH, CETTLCKOM
xo3s1iicTBe. IlepBoHavanbHele
HOHATHA 00 OPraHMYECKUX

37. Yrnepon u ero cBOWCTBA.
Ancop6uus. KpyroBopot
yTIepoaa B MpUpoIe

38. Oxcuapl yriuepoaa u ux
CBOMCTBA, UX JICHUCTBHEC

HAa JKUBBIE OPTaHU3MBI,
MoNTydeHNe U TPUMEHEHHE.
DKONOrn4ecKue npoodIeMsl,
CBSI3aHHBIE C OKCHUIIOM
yriepoa(IV).
IIpakTu4yeckast padora Ne 4.
«IlosrydyeHue yrieKkucjaoro
razay.

39. YrompHas KUCIIOTa U €€
COJH, UX PU3NUECKUE U
XUMHUYECKHE CBOMCTBA,
MOJTydeHNe U IPUMEHEHHE.
40. KauecTBeHHas peakiys Ha
KapOOHAT-NOHBI.
Hcnonp3zoBanue kapOOHATOB.
JlabopaTopHbIii onbIT Ne7.
«KauyecTBeHHas1 peakuys Ha
KapOoOHAT-HOH».

41. OpraHnyecKue BemecTBa
KaK 0 COCJIMHEHUSIX YTIepoa.

OOBsICHATE 0011I1E
3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB 351eMeHTOB [V A-
CPYIIIbI U UX COCIUHEHUN

C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepru3oBaTh PU3NIECKHE
1 XUMMHUYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB yTiepoa u
KPEMHUS U UX COEAUHEHUN
(okcuoB yrieponaa, yroabHOH
KHCIIOTHI, KapOOHATOB, OKCHJIA
KPEMHHs, KPEMHUEBOM
KHCJIOTBI, CHJIUKATORB), CITOCOOBI
UX HOJYyYEHUs, IPUMECHEHHE

Y 3HAYCHUE B TIPUPOJIC U KU3HU
YeJI0BeKa.

Onpenenare kapOoHAT- H
CHJIMKAT MOHBI B PACTBOPE.
OOBACHATH CYUTHOCTH
AKOJIOTHYECKUX MTPOOIIEM,
CBSI3aHHBIX C HAXOXKJICHUEM
VTIEKHUCIIOTO Ta3a B
OKpY>Karolle cpene.
HnnroctpupoBaTh B3aUMOCBSI3b
HEOPraHWYECKUX COEIMHEHUI
yTIIepo/ia ¥ OPTaHMIECKIX
BemlectB. [InmanupoBate u

Marepuaiisl nopraia
Pocculickast anexTpoHHas
IIKOJI1a
https://resh.edu.ru/subject/lesson
[2072/start/

https://resh.edu.ru/subject/lesson
[2071/start/

https://resh.edu.ru/subject/lesson
[2070/start/

https://resh.edu.ru/subject/lesson
[2069/start/

Martepuansl noprana SKmacc
https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/uglerod-soedineniia-
ugleroda-163475

https://www.yaklass.ru/p/himija/
9-klass/khimiia-nemetallov-
157456/kremnii-soedineniia-
kremniia-163625



https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2070/start/
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BEIIIECTBAX KaK O COCIMHEHUSIX
yriaepoa: 0coOeHHOCTH
cocTtaBa u ctpoenus. [lonstue
0 OMOJIOTHYECKU Ba’KHBIX
BEIIECTBAX: JKUpax, Oenkax,
yriesogax. MarepuansHoe
€IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHECHHM.
Kpemuuii, ero puznyeckue u
XUMHYCCKHE CBOMCTBA,
HOJIy4€HHUE U IIPUMEHEHHE B
anekTpoHuke. CoequHEHUS
KpemHUS B ipupoae. Oorrue
MIPEJICTaBICHUS 00 OKCHIE
kpemHUA(IV) 1 kpemHUEBOM
kuciore. CUINKATBI, UX
WCTIOJb30BaHUE B OBITY,
MEIULHE, TPOMBIIIICHHOCTH.
BaxHeiilume cTpouTebHbIE
MaTepHajbl: KepaMHKa,
CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [TpobiemMsr
0€301MacHOr0 NCIOIB30BAHUS
CTPOUTEJILHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HH.

42. TlonsaTre 0 GUOIOTUIECKU
BaYKHBIX BEI[ECTBAX: )KHUPaX,
Oenkax, yriaeBoaax.

43. KpemHuid, ero pusndeckue
Y XUMUYECKHE CBOICTBA,
MOJTyYeHUE U IPUMEHEHUE B
anekTpoHuke. CoeTMHEHUS
KPEMHHUS B IPUPOJE, 00IIne
MIPEJICTABJICHUS O
COETNHEHMSIX.

44, CunvkaTel 1 UX
HCIOJIb30BaHue. Baxuelmue
CTPOUTENHHBIC MaTEPHAITBI.
IIpakTuyeckast padora Ne S.
«Pemenne
IKCIIEPUMEHTAJBLHBIX 327124
no Teme «HemeTtamiby».

OCYIIECTBIISTH Ha IPAKTHUKE
XUMHYECKUE IKCTICPUMEHTHI,
MIPOBOIUTH HAOJIIOACHHSI,
JIeNIaTh BBIBOJBI IO PE3yJIbTaTaM
skcnepumMenTta. CieaoBarthb
mpaBuiIaM 6e30macHoi paboTHI B
1abopaTOpUH IIpH
WCIIOJIb30BAaHUH XUMHUUECKOM
MOCYBI U 000PYIOBaHUSI.
Hcnonb3oBath npu
BBITIOJTHEHUH yUeOHBIX 3aJaHHiI
TEKCThI YUeOHHUKA, CITPABOYHBIC
matepuansl (Ilepuogundeckyro
CUCTEMY XUMHUIECKHUX
anemenToB JI. 1. Menpeneena,
Ta0JIUILy PACTBOPHUMOCTH
KHCJIOT, OCHOBAHWM U COJIEH B
BOJI€, DIIEKTPOXUMIYECKUHN P
HaNpsKEHUI METalJIoB).
Hcnons3oBate mpu
BBITIOJTHEHUH yUeOHBIX 3aJaHHi
U B IIpoliecce
HCCIIE/IOBATENIbCKOM
JIeSITeIbHOCTH HAYYHO-
MOITYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COACPIKAHMUS,
CIIPaBOYHEIE MaTepHaJIbl,
pecypcsl MaTEpHETA

MeTaJuibl M UX coennuenus (20 v)

OO6mwme cBoiicTBa
MeTajuIoB (4 9)

OO61mas xapakTeprucTHKa
XUMHAYECKHUX JIEMEHTOB —
METAaJJIOB HAa OCHOBaHHUHU MX
nosioxkenus B Ilepuonuyeckoit
CUCTEME XUMHUYECKUX
anemenTtoB J[. . MenieneeBa
u cTpoeHus atToMoB. CTpoeHune
MeTauioB. MeTtaiunueckas
CBA3b U METAJUIMYECKAs
KpUCTaJUINYECKAs] pelIETKA.
DNEKTPOXUMHUUYECKUI P
HaNpsKEHU METaJIIOB.

45. O0mas xapakTepucTUKa
XUMHAYECKHUX 3JIEMEHTOB —
METAaJIOB HA OCHOBaHHUHU HX
nonoxkenus B [ICXD u
CTPOEHHS aToMa.

46. CtpoeHHe METaIJIOB.
Meraminueckas CBsI3b U
MeTaJuIn4ecKas
KpHCTaIUIMYeCcKas PeréTka.
DNEKTPOXUMHUUYECKUI P
HaIpSDKEHUI METAILIIOB.

PackpeiBaTh CMBICT H3y4aeMbIX
MOHSITUN U NPUMEHSITh 3TU
MOHSTUS IPU ONTMCAHUU CBOMCTB
BEILECTB U X MPEBPAILCHUM.
OOBsCHATH o0IIHe
3aKOHOMEPHOCTH B U3MEHEHNUU
CBOMCTB 3JIEMEHTOB-METAJI- JIOB
1 UX COEMHEHUH C Y4ETOM
CTPOEHHMSI UX aTOMOB.
XapakTepru3oBaTb CTPOCHUE
METaJJIoB, 001IHe (PU3MUECKUE U

Marepuaiisl noprajia
Poccuiickas anexkTpoHHas
IKOJIa
https://resh.edu.ru/subject/lesson
[1607/start/

Marepuaibsl noprana SAKmnacce
https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/metally-15154

Marepuansl noprana Pokchopa



https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154

Ou3nuecKre 1 XUMHYCCKHE
cBoiicTBa MeTainioB. OomHMe
CIIOCOOBI TOTYYeHHUS
MetasuioB. [TonsTue o
KOPPO3UH METAJLIOB H
OCHOBHBIC CITOCOOBI 3aIUTHI
oT Koppo3uu. CIuiaBsl (CTalb,
4yT'YH, TIOPATFOMHHUMH,
OpoH3a), X MPUMEHEHUE B
OBITY M TIPOMBIIIICHHOCTH.

47. Ousndeckue U
XUMHYECKHUE CBOWCTBA
MeTaiioB. Ob1ue crmocoos!
MOTyYSHHS] METAJIOB.
JlabopaTopHbIii onbIT Ne§.
«3aBHCHUMOCTb CKOPOCTH
peakuuu MeTasia c
KHMCJIOTOH OT NMPHPOABI
MeTaJLIay.

48. TloHsATHE O KOPPO3HUHU
METaJIJIOB 1 OCHOBHBIE
CIIOCOOBI 3aIIUTHI OT
Koppo3uu. CIuiaBbl U UX
MIpUMEHEHHE.
JlagopaTopHbIii onbIT Ne9.
«O3HakoMyIeHHe ¢
o0pa3uamMu CILUIaBOB
METAJLI0OBY.

XUMUYECKHE CBOMCTBA
METaJUIOB.

XapakTepru3oBaTh 001IIHe
CIIOCOOBI MOTYYEeHUS METAILIOB.
CnenoBaTh npaBuiIaM
0e3onacHoi paboTH B
1abopaTOpUH IIpH
HCTOJIb30BAaHIH XUMUYECKON
MOCYBI U 000PYIOBaHUSI.
[Ipon3BOANTH BEIYHCIICHHS TTO
XUMHYECKAM YPaBHEHHSIM.
HUcnonb3oBats npu
BBITIOJTHEHUH yUEOHBIX 3aJaHUi
TEKCThI Y9eOHUKA, CIIPABOYHBIE
Mmatepuainsl ([leproanueckyro
CUCTEMY XUMHUYCCKUX
anemenToB JI. 1. Menneneena,
TaOIUITy PACTBOPUMOCTH
KHCIJIOT, OCHOBaHHM U COJICH B
BOJI€, DIIEKTPOXUMIYUECKUHN P
HaIpsDKEHUH METaJIOB).
Hcnons3oBate mpu
BBITTOJTHEHUW YYEeOHBIX 3a1aHUi
U B TIpo1iecce
UCCIIEI0BATEIbCKON
ACATCIIBHOCTH HAYYHO-
MIOMYJISIPHYTO JTUTEPATYPy
XUMHYECKOTO COIEePIKAHMUSA,
CIIpaBOYHbIC MaTCpUaAJIbI,
pecypcsl MaTEpHETA

https://foxford.ru/wiki/himiya/os
obennosti-stroeniya-i-svoystv-
metallov

https://foxford.ru/wiki/himiya/o
bschie-himicheskie-svoystva-
metallov

https://foxford.ru/wiki/himiya/p
oluchenie-i-primenenie-metallov

https://foxford.ru/wiki/himiya/k
orroziya-metallov-i-metody-

borby-s-ney

Baxkneiimme MeTamisl U
ux coenuHeHus (16 )

[lenouyHBIE METAILITBI.
ITonoxenue B Ileproguyeckoit
CHUCTEME XMMHYECKUX
anemenTtoB J[. . Menneneena,
CTPOEHHE aTOMOB.
Haxoxnenue B mpupo/e.
®uznvecKkre 1 XUMUYECKHE
CBOWCTBa (Ha MpUMepe HaTpUs
n Kanust). OKCUabl 1
TUAPOKCHIBI HATPUSA U KK
[IpumeHeHne mea0YHbIX

49. Illeno4HBIe METAILIEI.
[Tonoxxenue B [ICXD

. . Menneneesa, CTpOCHHE
atomoB. HaxoxeHue B
MIPHUPO/IE.

50. dusnueckue u
XUMHUYECKHE CBOMCTBA (Ha
MIpUMepE HATPHS U KaJHs).
51. Oxcunpl ¥ THAPOKCHIBI
HATPUS U KaJIHs.

OOBACHSITE 00IIE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB-METAJIJIOB B
TpYNIax ¥ UX COSAUHEHUH ¢
Y4ETOM CTPOSHHUSI UX aTOMOB.
XapakTepru30BaTh PU3NUECKUE
M XUMHUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB METAJUIOB H
UX COeTMHEHUH (OKCHIOB,
TUAPOKCHIIOB, COJICH), CITOCOOBI
WX TOJIyYEHUs], IPUMEHEHUE U

Marepuaisl nopraia
Pocculickast anexTpoHHas
IIKOJIa
https://resh.edu.ru/subject/lesson
[1602/start/

https://resh.edu.ru/subject/lesson
[3124/start/

https://resh.edu.ru/subject/lesson
[1604/start/
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METAJIJIOB U MX COCTUHEHHA.
[IlenoyHo3eMeNbHBIE METAILIBI
MAarHuil ¥ Kajabliui, CTpOEHUE
aroMoB. [TonoxxeHue B
IIepuonnueckoit cucreme
XUMUYECKUX deMeHToB JI. U.
MengeneeBa. Haxoxaenue B
npupoze. dusznueckue u
XHMHYECKHE CBOMCTBA.
Baxwueitine coeuHeHUs
KaJbIHs (OKCHUJT, TUAPOKCHUI,
conn). JKECTKOCTH BOJIBI U
CIIoCcOObI €€ yCTpaHEeHHUSI.
Antomunuii. [Tonoxenue B
Ilepuonnueckoit cucreme
XUMHUYECKUX d1eMeHToB JI. 1.
Menpeneesa, CTpoeHHE aTOMA.
Haxoxnenue B mpupoze.
DduU3nYeCKue U XUMUYECKUE
cBoiicTBa. AMboTepHbBIE
CBOICTBa OKCHJIA U
ruapokcua. JXKemneso.
ITonoxenue B Ileproguyeckoii
CHUCTEME XUMHUYECKUX
anemeHToB /1. V1. Menneneena,
cTpoeHue aroma. Haxoxaenue
B ipupo/ie. Pusndeckue u
XUMHYECKHE CBOWCTBA.
OKCHIBI, TUIPOKCHUIIBI U COJTH
xenesa(ll) u xxenesa(Ill).

52. IlpuMeHeHHE MET0UHBIX
METAJIJIOB U UX COCTUHCHUIN
53. llleaouHO3eMETBHBIE
METAaJThl MAarHUH M KaJIbITHH,
cTpoeHue aToMoB. [lonoxenue
B [ICXD /1. 1. Menneneena.
Haxoxnenue B mpupo/e.

54. duznueckue u
XUMHYECKUE CBOWCTBA
IeTOYHO3EMEITFHBIX
METAaJIJIOB.

55. Baxueiimme coe1MHEHNS
KaJbIUs (OKCUJT, THIAPOKCHUI,
COJIH).

56. XKécTkocTh BOIBI U
CHoOCOO0BI €€ yCTpaHeHHUSI.
IIpakTuyeckast padora Ne 6.
«KécTkocTh BOABI U METObI
eé ycTpaHeHus».

57. Amomunmnii. [lomoxxenue B
[lepuonuueckoit cucreme
XUMUYECKUX demeHToB JI. 1.
MemneneeBa, CTpOSHHE aTOMA.
Haxoxnenue B mpupoe.
JladopaTtopHbie onbIT Nel(.
«O3HakoMIeHNe ¢
o0pa3uamMM aJIIOMUHUS U €ro
CILTIABOBY.

58. dusnueckue u
XUMHYECKHE CBOWCTBA.

59. AmdoTtepHBIe cBOIiCTBa
OKCHJIa U TUAPOKCHUIA.
JladopaTopHsblii onbIT Nell.
«AM(oTepHBbIe CBOIICTBA
THAPOKCHUIA AJTIOMUHHUS».
60. XKeneso. [Tonoxenue B
Ilepnopnueckoii cucteme
XUMHYECKHUX 3JIEMEHTOB

. 1I. Meneneesa, CTpOCHHE
atoma. Haxoxnenue B
MIPHUPOJIE.

3HA4YEHHE B MPHUPO/JIE U KUZHU
YeJIoBeKa.

Pacno3naBaTh ¢ HOMOLIIBIO
KaueCTBEHHBIX PEaKIIHiA HOHBI
METaJUIOB (MarHusl, alllOMUHHS,
LIWHKA, JKeJIe3a, MEIIH).
[ImarrpoBaTh U OCYIIECTBIATH
Ha MPaKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, TPOBOIUTD
HaOITIO/ISHUSI, IeNIaTh BBIBOIBI
10 pe3yNbTaTaM dKCIIEPIMEHTA.
CrnenoBaTh npaBuiiaM
Oe3omacHO pabOTHI B
nabopaTopuu mpu
WCIIOJIb30BaHUH XUMHUUYECKOU
MOCY/IbI ¥ 000PYI0OBaHUS.
[Ipon3BOaUTH BEIYHCIICHHS TTO
XUMHYECKAM YPaBHEHHSIM.
BricTpauBath pa3sBépHyThIE
IMMCEMEHHBIE U YCTHBIE OTBETHI
C OIOpOH Ha MH(POPMAIIHIO U3
yueOHUKA ¥ CIIPABOYHBIX
MaTepHasoB, FPaMOTHO
WCTIONTE30BaTh U3yUYEHHBIN
MOHATUMHBIN anmapar Kypca
XUMHH.

HUcnons3oBaTh npu
BBITIOJTHEHUH yUeOHBIX 33 JaHU
U B Ipoliecce
HCCIIeIOBATEIHCKOM
JIeSITeIbHOCTH HAYYHO-
HOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIep KaHus,
CIpaBOYHbBIE MaTEpHAIBI,
pecypcbl HTEpHETA

https://resh.edu.ru/subject/lesson
[1605/start/

https://resh.edu.ru/subject/lesson
[2067/start/

Marepuainsl noptana AKimace
https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/shchelochnye-metally-i-
ikh-soedineniia-163806

https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/shchelochnozemelnye-
metally-i-ikh-soedineniia-
186776

https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/aliuminii-i-eqo-
soedineniia-174793

https://www.yaklass.ru/p/himija/
9-klass/khimiia-metallov-
163805/zhelezo-i-ego-
soedineniia-200280
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61. dusnyeckue u
XUMHYECKUEC CBOWCTBA.

62. OKCcHIBI, THAPOKCUIBI K
comu xene3a(Il) u xeneza(lll).
JlaGopaTopHblii onbIT Nel2.
«KadecTBeHHbBIE peaknuu Ha
HOHBI JKeJj1e3a».

63. [loBTOpEeHueE MO pazaeny
«Metambiy.

64. IIpakTHyeckas padora
Ne7. «Pemenue
IKCIIEPUMEHTAJBHBIX 337124
no temMe «MeTaLIbI».

Xum

Hsl U OKpy:xaomas cpena (3u. +

14. pe3epB)

BemecTBa U MaTepuaJbl
B JKM3HM YesioBeka (3 4.
+ 14. pe3epB)

Hosele maTepuansl u
TexHoJoruu. BemecTtsa u
MaTepHuabl B IOBCEAHEBHOM
JKU3HU YeI0BeKa. XUMUS U
310poBbe. bezomacHoe
WCIIOJIb30BaHME BEIIECTB

Y XUMHYECKUX PEaKLUil B
obITy. [IpupoHbIe HCTOYHUKU
YTIIEBOJ0POIOB (YTOJIb,
TIPUPOJTHBIN Ta3, HEPTh),
MPOAYKTHI X MEePepadOTKH, UX
pOJIb B OBITY 1
MPOMBIIUIEHHOCTH. OCHOBBI
AKOJIOTHYECKON IPAMOTHOCTH.
XUMHYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpejibl
(mpenensHO NOITycTUMAs
KOHLIEHTpaLus BEUIECTB —
IIAK). Ponp xumun B
PELIEHNH 3KOJIOTMUECKUX
npobieM.

65. HoBeie MaTepuanisl u
TexHoJioruu. Bemecrsa u
MaTepHuabl B TOBCEAHEBHOM
JKU3HH Y€JI0BEKA.

66. Xumus u 310pOBbE.
BbesomnacHoe ucnoiap3oBanue
BEILIECTB U XUMHUUECKUX
peakuuii B OBITY.

67. IIpomexyTouHas
arrecTtanus 3a Kypc 9
kjaacca. KonrposabHas
pabora Ne2,

68. IIpupoaHbIE HCTOYHUKU
YIJIEBOIOPOIOB MIPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY
Y IPOMBIIIIIEHHOCTH. OCHOBBI
9KOJIOTHYECKON TPAMOTHOCTH.
XUMHUECKOE 3arpsi3HEHUE
OKpYKarolleu cpejibl

XapakTepru30BaTh POIb XUMUHU
B pa3iMYHbBIX chepax
JIeITCILHOCTH JIIOICH,
OCHOBHEIE BEIIIECTBA U
MaTepHaJibl, IPUMEHSIEMBIC B

JKU3HU COBPEMCHHOTI'O YCJIOBCKA.

OOBACHATH YCIOBUS
0€30MacHOTO UCTIOJIL30BAHUS
BEIIECTB U XUMHUECKHX
peakuuii B OBITY.
AHaIM3MPOBATh U KPUTHIECKU
OLIEHMBATh MH(POPMAIHIO

0 BJIMSIHUM MTPOMBIIIJICHHOCTH,
CEIIbCKOTO XO3SHCTBA,
TPaHCIOPTA | JAP. HA COCTOSIHUE
OKpY>Karolleu cpeibl.

YMeTh 0Ka3bIBaTh MEPBYIO
TIOMOIIb TIPH XUMHYECKUX
0KOTax M OTPABIICHHSX.
[Mpunumare yuactue B
o0CyXIeHNH po0ieM
XUMHUYECKON U 3KOJIOTHYECKOM
HATPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO HO3UIHIO T10
po0JieMe U Mpejjiarath
BO3MOXKHBIE TTYTH €€ pellieHHs

Marepuaisl nopraia
Pocculickast anexkTpoHHas
IIKoOJI1a
https://resh.edu.ru/subject/lesson
[3514/start/151429/

https://resh.edu.ru/subject/lesson
[3504/start/151485/

Marepuainsl noptana SAKmnacc
https://www.yaklass.ru/p/himija/
9-klass/chelovek-v-mire-
veshchestv-materialov-i-
khimicheskikh-reaktcii-
232922/prirodnye-istochniki-
uglevodorodov-232927

https://www.yaklass.ru/p/himija/
9-klass/chelovek-v-mire-
veshchestv-materialov-i-
khimicheskikh-reaktcii-
232922/khimiia-i-pishcha-
khimiia-i-zdorove-232928
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