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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMHK Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHMs COCTABIICHA Ha OCHOBE
TpeOOBaHMM K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM HPOrpaMMbl OCHOBHOTO
oOmiero obpazoBanus, mnpexacraBieHHbIXx B ®I'OC OO0, a Taxke Ha OCHOBE (QenepajbHOM
paboueil mporpaMMbl BOCHUTAHUSA U ¢ Y4ETOM KOHIENIIMM MPENOoJaBaHMs ydeOHOTO MpeaMmera
«XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanum.

[lporpamma mo XuUMHH JAa€T TMPEACTABJICHHE O IIENsAX, OOIed cTpaTernu OOydeHHs,
BOCIIUTAHHUS M Pa3BUTHs OOYdYalOUMXCS CpeACTBaMH y4eOHOTO MpeAMeTa, YCTaHaBJIMBAET
00s3aTeNbHOE TPEIMETHOE COJepIKaHUE, MPEIyCMaTPUBACT PACIpeelICHIE ero 1Mo KiaccaM U
CTPYKTYPHUPOBAHHUE I10 pasfiesiaM U TeMaM MPOrpaMMbl 110 XMMHH, OMPEAEseT KOJIMYeCTBEHHbIE
U KayeCTBEHHBbIE XapAKTEPUCTHKH COJIEpKAaHUS, PEKOMEHIYeMYIO IOCIeI0BaTeIbHOCTD
U3YyYEHUS XUMHUU C YIETOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JOTUKU y4eOHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEH 00ydJaroIMXcsi, OMpeIessieT BO3MOXKHOCTH MIpeIMeTa JUis
peanmuzanuu TpeOOBaHMN K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTEIbHON MPOTpaMMBbl Ha
YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus, a Takke TpeOOBaHUHM K pe3yIbTaTaM 00y4eHUs XUMUU
Ha YypOBHE IeJieid W3yd4eHUs TMpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOU
JeSATEIbHOCTH 00Y4YalOIIErocsl 0 OCBOGHUIO Y4eOHOTO COZIEPIKAHUSL.

3HaHuE XUMHUU CIY)KUT OCHOBOH Ui (JOPMUPOBAHUSI MUPOBO33pEHUS 00y4a0 LIIETOCs], €T0
IPEICTAaBICHUNA O MaTepPUAIBHOM €AMHCTBE MUPA, BAYXKHYIO POJIb HTPAIOT (OpMHUPyeMble XUMHEH
MPEICTaBICHUS O B3aMMOIIPEBPAIICHHIX YHEPTHU U 00 SBOIIOLHMH BEUIECTB B MPUPOJE, O MYTSIX
pemieHnss TIOOATBHBIX TPOOJEM yCTOMYMBOTO PpA3BUTHS YEJIOBEUECTBA — CHIPHEBOW,
HHEPreTHYECKO, MUIIEBON U KOJIOTHYECKON 0€30MacHOCTH, MPoOIeM 3paBOOXpaHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JUIS CaMOpa3BUTHS U (OPMHPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHONH TPAaMOTHOCTH;

BHOCHT BKIIaJ B (JOPMHUPOBAHME MBIIITICHUSI U TBOPUYECKUX CITOCOOHOCTEH 00YyYaro IXcs,
HAaBBIKOB ~ UX  CAMOCTOSITEJIbHOM  y4eOHOW  JesTeNbHOCTH,  SKCHEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMM, HEOOXOJAMMBIX KaK B TIOBCEJIHEBHOM JKU3HU, TaKk U B
npodeccuoHanbHON NeSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKOW HAaydHOTO MBINUICHUS, 3aKIaJbIBA€T OCHOBBI IIEIOCTHOIO
B3IJIs/1a HA €IMHCTBO MIPUPOJIBI U YEITOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TAalloM B (JOpMUPOBAHHUH
€CTECTBEHHO--HaYYHOU IPaMOTHOCTH 00y4arOLIXCS;

crnocoOcTByeT (OPMHPOBAHHMIO IEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--Hay4YHbIM
3HaHUSAM, K TPUPOZE, K YEIOBEKY, BHOCHUT CBOM BKIAJ B HKOJOTHYECKOe OOpa3zoBaHHE
00yJarOIMXCsl.

JlanHble HampaBieHUs B OOy4eHHM XMMHH OOECIIEUMBAIOTCS CIEIH(UKON COAep:KaHUs
y4eOHOro IpeaMeTa, KOTOPBIM SBJSETCS MEeAarorMuecKd aJanTHPOBAHHBIM OTpaXEHHEM
0a30BOIf HAYK XMUMHUU Ha OTIPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUsI OPHEHTHPOBAH HAa OCBOEHHE
00yJaoIMMHUCS CUCTEMBI NTEPBOHAYATIBHBIX TOHATHI XUMHH, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OT/EJIbHBIX 3HAYUMBbIX TOHITUN OPraHUYECKOM XUMUU.

Crtpykrypa colep)kaHus IPOrpaMMbl O XMMHHM c(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noxxona kK e€ m3ydeHuto. ConepKaHHE CKIAIBIBACTCS W3 CHCTEMBI HMOHSTHH O XHMHYECKOM
JJIEMEHTE U BEILIECTBE M CHCTEMBl MOHATHM O XuUMHUYecKod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTaHHM30BaHBI IO MPUHIMITY MOCICAOBATEIILFHOTO Pa3BUTHSI 3HAHWHA Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHUsI O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

— MpeAcTaBIeHU I 00 IEKTPOIUTUUYECKOM TMCCOLMAIlMU BEIECTB B PACTBOPAX.

Teopernueckue 3HAHMUS PACCMATPUBAKOTCS HA OCHOBE SMIMPHUYECKH IONYYEHHBIX H
OCMBICTICHHBIX (DAaKTOB, pPa3BHBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JAPYIOMY,
BBINOJHAA (DYHKIMHM OOBSICHEHHS M IPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPaKTUYECKOTO MPUMEHEHUSI U IIOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl [0 XUMHUU CIOCOOCTBYET (OPMHUPOBAHUIO IPEACTaBICHUS O
XAMHUYECKON COCTaBILIOIIEH HAyYHOW KAapTHHBI MHUpa B JIOTUKE €€ CHCTEMHOM IpUPOMBI,
LIEHHOCTHOI'O OTHOILEHHUS K HAYYHOMY 3HAHUIO U METO/AaM II03HAHUs B Hayke. M3yueHue xummuu
OPOUCXOAUT C MPHUBJICUCHUEM 3HAHUH U3 paHee U3y4eHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaroumii Mupy, «buonorus. 5—7 knaccb» u «Pusnka. 7 Ki1acey.

[Tpu n3ydeHnn XUMHUHU TPOUCXOAUT (POpMUPOBAHUE 3HAHUN OCHOB XUMUYECKONH HAYKU Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN NESTEIbHOCTH YEIOBEKa U KaK OJHOTO
U3 KOMIOHEHTOB MHUPOBOW KylbTYphl. 3a7ada y4eOHOro IMmpeaMera COCTOUT B (GOPMHUPOBAHHU
CHCTEMbl XMMHUYECKUX 3HAHUNW — BAKHEWIMX (AKTOB, MOHSTHH, 3aKOHOB U TEOPETHYCCKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHMII MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
IPUOOIIEHUN K HAydHBIM METOJIaM ITO3HAHMS IIPH U3YyYE€HUH BEIIECTB U XMMHYECKUX PEAKLHi, B
GopMUpPOBaHMM U pa3BUTUH TO3HABATEIbHBIX YMEHUW W HUX MPUMEHEHHMH B Y4eOHO-
MO3HABATEIbHON M yueOHO-HCCIIE0BATENIBCKON JESITEIbHOCTH, OCBOEHUH MpPaBHUIl 0€3011acHOro
oOpalleHHsI C BEIIECTBAMU B IOBCEAHEBHOM JKU3HH.

[lpn uM3ydyeHMH XMMUU Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsl Ba)KHOE 3HAUYEHUE
MPUOOPEITH TaKUE 1EJTH, KaK:

— (opMHpOBaHNE MHTEIUIEKTYyalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIPHOMY MPHHSATHIO pPELIEHUH, CIOCOOHON aganTHpoBaThci K
OBICTPO MEHSIOILMMCS YCIIOBUSM XKHU3HU;

— HampaBJICHHOCTh OOYYEHHMs Ha CHCTEMAaTH4YecKoe MPHOOLICHHE O0yJaroumxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEJIbHOM  NEATEIBHOCTH, HAydyHbIM  METOJaM  IO3HaHUS,
GOpMHUPYIOIIIMM MOTHBAIHIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH;

— oOecrieueHUe YCIOBUM, CIIOCOOCTBYIOIMX NPHOOPETEHUIO OOYy4JaroIMMUCS OIBITa
pPa3sHOOOPa3HOM NEeATENbHOCTH, MO3HAHUS M CAaMOMO3HAHUS, KIIOUEBBIX HABBIKOB (KIHOUYEBBIX
KOMITETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE /ISl Pa3InUHbIX BUJIOB JAESTEIbHOCTH;

— popmupoBanue o0mEeH (GYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yuclie YMEHUN OOBSCHATH M OLEHUBAThH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, UCIOJb3yd 3HAHUS U
ONBIT, MOIYYEHHbIE NpPU H3YYEHUM XUMHUU, NPUMEHSATh WX MpPU pEUeHUU MpodiieM B
NOBCEIHEBHOM XKU3HU U TPYAOBOH JEATEILHOCTH,

— (popmupoBaHue y 0Oydaro I XCsl T'YMaHUCTHYECKMX OTHOILICHUH, TOHUMaHUs LIEHHOCTH
XUMUYECKU X 3HAHUHN JUISI BBIPAOOTKHA DKOJOTHYECKH IEJIECO00pa3HOTO MOBEACHUS B OBITY H
TPYIOBOH AEATENBHOCTH B LIEJSX COXPAHEHHS CBOETO 370POBbS U OKpYXKaloUleld MPUpPOIHOM
Cpelbl;

— pa3BUTHE MOTHBALIMU K 00y4E€HUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMs OOIIEUYEIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouiIs ¥ HallpaBJICHHOCTH JaJIbHENIIETO 00y4eHU L.

OO6rmee ynca0 4acoB, OTBEAEHHBIX ISl U3YYEHHUs] XUMUU Ha YPOBHE OCHOBHOTO OOILETO
oOpa3oBanus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Hejeno), B 9 kiacce — 68
4yacoB (2 yaca B HEZEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KM3HHM 4eloBeka. XMMHsS B cUCTeMe Hayk. Tema u
BenecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. AIpPETraTHOE COCTOsIHME BemecTB. [loHsATHe o
MeTo/1ax Mo3HaHus B XuMuH. YncThie BemecTBa U cMecu. CriocoObl pasaereHus cMecei.

ATOMBI M MOJEKyIbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOIBI XMMHYECKUX DJIEMEHTOB.
[IpocTsle U ci0KHBIE BELIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHUE.

Xumnueckasgs ¢opmyna. BaleHTHOCTP aTOMOB  XMMMUYECKUX 3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs MOJIEKYIIIpHAas
Mmacca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUN.

KomnnuectBo BemecTtBa. Monb. MossapHas Macca. B3auMoOCBSI3b KOIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €IWHMUIL BeliecTBa. Pacyérel mo gopmynaM XMMHYECKHX COETUHEHUH.

dusnueckue M XUMHYECKUE SIBJICHHS. XUMHUYECKAas PEAKUHUs U €€ INPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XMMHUECKHE ypaBHEeHHs. Kilaccuukanus XMMUYECKUX peaKiuii
(coennHEeHM s, pa3IoKEHUs, 3aMeIICHUs, 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOHM IMOCYJOH, MpaBHJIaMH pabOTHl B J1aOOpaTOpuM U NpuEMaMu
oOpaimeHuss ¢ Ja00paTOPHBIM O0OPYIOBAHHWEM, M3YyYCHHE M ONMHUCAaHHWE (PU3MYECKUX CBOWCTB
00pa3ioB HEOPTaHMYECKUX BEIECTB, HabIroAeHne pu3nyeckux (TMIaBjIeHne BOCKa, TassHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KUIIEHHE U KOHJEHcallus BOJbl) 1 XUMHUYECKUX (TOpEeHHE CBEYH,
MpOKaJIMBaHUE MEJIHON IPOBOJIOKH, B3aUMOJICHICTBHE Mella C KUCIOTON) sIBJIEHUH, HaOII01eHne
U ONHCAaHME NPHU3HAKOB TMPOTEKAHMUS XUMHUYECKUX peakuuil (pasjIoxeHHe caxapa,
B3aMMO/JICHICTBHE CEPHOIl KUCIOTHI ¢ XJIOpUAOM Oapus, pasznoxkenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMojelcTBHe xkeneza ¢ pactBopom conu memu (II), m3ydenue crmocoOoB
paslesieHuss cMecel: C IMOMOUIbI0 MAarHuTa, (UIBTPOBAHME, BBIMAPUBAHUE, IUCTUILIALNUA,
xpomarorpadus, TPOBEICHHE OYHMCTKA IIOBAapEHHON CONMM, HAOMIOACHWE U OIHCaHue
pE3YJIbTATOB NPOBEIEHUS ONBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaccChl, CO3JaHUE
MoJIeIel MOJIEKY (LapOCTEPKHEBBIX).

Baxkneinme npeacraBuTeIM HEOPraHMYeCKUX BelUEeCTB

Bo3snyx — cmech raszoB. CocraB Bo3ayxa. Kuciopox — 3JI€MEHT M IMPOCTOE BEILECTBO.
Haxoxnenue xucinopoaa B nmpupose, pu3ndeckue 1 XMuMHUYECKHE CBOMCTBA (pEaKUUU FOPEHUS).
Oxcuapl. Ilpumenenue kucnopoaa. CrnocoObl MOMydeHUs KuciIopoaa B JabopaTopuu U
npoMmbluieHHOCTH. KpyroBopot kucnopoga B npupone. O30H — aloTporHas MOAU pukamus
KUCIIOpOJa.

TeroBoit »(deKkT XUMHYECKOH peakiuu, TEPMOXMMHYECKUE YpaBHEHHS, JK30- U
OHAOTEPMHUUYECKUE peakuuu. TomMBO: yroap M MeTaH. 3arpsA3HEHHUE BO3[yXa, YCUJICHHE
HAapHUKOBOTO (eKTa, pazpylieHHe 030HOBOIO CIIOSI.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoxnenue Bomoposa B IPHUPOAE,
¢uznyeckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOObI ToyueHus. KucioTsl 1 conu.

MonsipHblit 00bEM ra3oB. Pacy€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBorctBa BoAbl. Boma kak pacrBoputens. PactBopbl. HachleHHblE U
HEHACBIIIEHHBIE pacTBOpbl. PacTBOpMMOCTH BemiecTB B Boje. MaccoBas 10 BEIIECTBA B
pactBope. XumHuueckue cBoiictBa Bojbl. OcHoBaHMs. Poib pacTBOpOB B NPUPOJE U B KU3ZHU



yenoBeka. KpyroBopoT Boabsl B mpupoie. 3arps3HEHHE NpUpOJHbIX BoA. OXxpaHa M OYMCTKA
IPUPOJIHBIX BO.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuapl. Knaccudukanus oxcumoB:
coneo0Opaszyronme (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIC) U HeconeoOpazyronme. HoMeH knarypa
okcu10B. Du3nueckue U XMMUYECKUE CBOMCTBA OKCUIOB. [loydeHne oKkcuioB.

OcHoBanus. Krnaccudukarus OCHOBaHMMN: LENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusnueckue M XUMHYECKHE CBOMCTBAa OCHOBaHuil. Ilomydenue
OCHOBAaHMH.

Kucnorer. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue U XMMHUECKUE
cBoiicTBa kucioT. Psa akruBHoctu MetaiioB H. H. bekerosa. Ilonyyenue kucnor.

Conu. Homenknatypa comneil. @usnueckue U XUMHYecKue cBoiictBa coneil. lomyuenue
COJIEH.

['eneTnueckas CBsI3b MEXAY KlacCaMM HEOPTaHMYECKUX COSAUMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEeIeICHHE COJIepKaHUsl KUCIOpoia B BO3MyXe, MOTydeHue, cooupaHue,
pacmo3HaBaHWE W HM3y4EHHE CBOMCTB KUCJIOpOJa, HAOIOJIEHHE B3aWMOJIEWUCTBUSI BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOZHUKHOBEHHS M MPEKpaleHUs ropeHus (moxapa), 03HaKOMJIEHHE C
oOpa3liaMl OKCHUJIOB U OINHUCAaHUWE HUX CBOMCTB, MOJydeHUE, COOMpaHue, paclio3HaBaHUE U
M3y4E€HHE CBOMCTB BOAOpojAa (ropeHue), B3auMmojaeicrBue Boaopona ¢ okcuaom meau (II)
(BO3MOKHO HCIOJB30BAaHUE BUJICEOMATEPHANIOB), HAOIIOIEHNE O00pa3llOB BEIIECTB KOJIUYECTBOM
1 Momb, uccienoBanne 0cOOCHHOCTEH pPAacTBOPEHHUS BEINECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEAECIEHHONM MaccOBOM J0JE€H pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOJBl C MeTaulaMd (HATpUeM U KajblueM) (BO3MOJKHO MCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIeI0OBaHUE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3TMYHBIX KIAaCCOB,
HaOIto/IeHne M3MEHEHHS! OKpacKd HMHAMKATOPOB B PacTBOpax KUCIOT M IIENOYel, M3ydeHHe
B3aumojeiictBus okcupa meau (II) ¢ pacTBopom cepHOl KUCIOTBHI, KHUCIOT C MeTajllaMH,
peakiuii HeWTpaliu3aluHd, IOJIYYEHHE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHEHHE OJHOTO
MeTaJlla JPYruM U3 pacTBOpa COJIM, pellieHHEe SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «BaxHelnme
KJIacChl HEOPTraHUYECKUX COEAUHEHUI».

Hepuonnueckuii 3akoH u Ilepuoamueckasi cucrema xumudeckux emenros JI. U.
MemnpesieeBa. CtpoeHue aToMOB. XuMH4YecKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE
peaKuuu

[lepBbie TONBITKM KIACCH(PUKAIUKA XAMHUYECKUX DSJEeMEHTOB. [loHsTHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIC U IIETOYHO3EMENbHbIE METAJUIbI, TalOreHbl, HHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3ytoT aMpOTEpHbIE OKCUJbI U TUAPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmomuyeckas cucremMa xumudeckux »dieMeHToB J[. I
MenneneeBa. Kopotkonepuoanass u jauuHHONepuoaHas ¢opmbl [lepuoaumdeckoil CHCTEMBI
xumuuecknx sneMeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKU CMBICH
MOPSIKOBOTO HOMEpPA, HOMEPOB IIEPUO/A U TPYIIIBI 2JIEMEHTA.

Ctpoenne aromoB. CocrtaB aToMHbIX szaep. W3otombl. Onexkrponsl. CtpoeHue
3JIEKTPOHHBIX 000JI0U€K aTOMOB HepBbIX 20 XUMUYECKUX 3JIeMeHTOB [lepuoanueckoil cuctembl
H. WN. MengeneeBa. XapakTepuCTHKAa XMMHYECKOTO HSJIEMEHTAa MO €ro IOJOXKEHUIO B
Ilepuonnueckont cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAINIMYECKU X U
HEMETAJJIMYECKUX CBOMCTB IO IpylniaM U Nepuoam.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAayku U npakTtuku. J[. 1. MenaeneeB — yd€HbIN U TpaXKJaHHH.



XumHuyeckass  CBA3b. KoBanentnas  (mosisipHas U HENoJIsIpHas) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp oxucineHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuuu. [Iporeccel
OKHUCJIEHHS U BOCCTaHOBJIEHUS. OKUCIINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHHe o0pa3loB BEIUECTB METAUIOB M HEMETAJUIOB, B3aMMOAEHCTBUE I'MIpPOKCUIA
LMHKA C PACTBOPAMU KHUCJIOT U IIEJIOYEH, NPOBEICHUE OIBITOB, WUIIOCTPUPYIOLM X IIPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUH (TOpeHUe, PEaKIuu Pa3IoKEHUs, COSUHEHMS).

Mesicnpeomemnwle ceazu

Peanu3zanus MeXnpeIMETHBIX CBS3€H MpU U3YYEHUH XUMHH B 8 KiIacce OCYIIEC TBIISETCS
yepe3 HCIHOJB30BaHME KaK OOLMX €CTECTBEHHO--HAyYHbIX MOHSATUM, TaKk M IOHATHI,
ABJISIOLMXCS CUCTEMHBIMU JUTSI OT/IEIBbHBIX MIPEIMETOB €CTECTBEHHO- -HAyYHOTO [IUKJIA.

OO0ume ecTecTBEHHO--HAy4yHbIC TOHSTHS: HAydHBIM (DaKkT, THIOTE3a, TEOPHUs, 3aKOH,
aHalu3,  CUHTe3,  KiIaccu(UKalus,  MEpUOAUYHOCTb,  HAOIMIOJAECHHE,  SKCHEPHUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJ, W30TOIBI,
paZMoOaKTUBHOCTb, MOJIEKYNa, 3JEKTPUYECKUM 3apsj, BELIECTBO, TesO, O0BEM, arperaTHoe
COCTOSIHME BEILECTBA, Ta3, (pU3MYecKue BEIWYMHBI, CIMHMIBI U3MEPEHMs], KOCMOC, IIaHEeTHI,
3BE31b1, ComHILE.

buonorus: ¢orocunTes, npixanue, bnocdepa.

['eorpadus: atmocdepa, ruapocdepa, MuHEpaiabl, TOpHbIE IOPOJbI, IOJE3HBIE
M CKOIIaeMble, TOIIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemmecTBo M XUMHY€eCKas peaKkuus

Ilepuonnueckuii 3akoH. llepmomuyeckas cucremMa xumudeckux syeMeHToB J[. I
MengeneeBa. CtpoeHHE aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB XMMHYECKHX
AJIIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kaaus, KAJIbIUA U HX COCIUHEHHH B COOTBETCTBUM C
IIOJIOKEHHMEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTpOEHUEM X aTOMOB.

CTtpoeHue BemecTBa: BHUIbI XMMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM M BHUAA XUMHUYECKON
CBSI3H.

Knaccugukanuss 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHMMHUUECKHE CBOICTBa
BEILECTB, OTHOCSLIMXCS K Pas3iIM4yHbIM KIaccaM HEOPraHWYECKUX COCAMHEHUH, I'€HETUYecKas
CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccuduranus XMMHYECKMX PeaKIHil MO pa3IMyYHBIM MpPU3HAKaM (110 YHCIY M COCTaBY
Y4aCTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIJIOBOMY 3(QQeKTy, N0 H3MEHEHHIO CTeleHeH
OKHCJICHUSI XUMUUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). DK30- U
SHJO0TEPMHUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuueckon peaxkuuu. Ilonsarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMUUYECKH X peakuusx. [IoHATHE O TOMOTEHHBIX U TETEPOreHHBIX peakuusx. llonstue o
katanuse. [losatTne o xuMuuyeckoM paBHOBecHHM. Dakropel, BIMAIONME Ha CKOPOCThb
XUMUYECKONM  peakuuu U IOJOXKEHUE  XUMHUUYECKOro  paBHOBecus.  OKHUCIUTENbHO-
BOCCTAHOBUTEIIbHBIC PEAKIMHU, OJJIEKTPOHHBIA OajaHC OKUCIMTEIbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBjleHHME YPaBHEHMH  OKHMCIUTEIbHO--BOCCTAaHOBUTENBHBIX  pEaKIui ¢
UCIOJIb30BAHMEM METO/Ia JIEKTPOHHOI0 OajaHca.



Teopusi 3MEKTPOTUTHYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEJIEKTPOIUTHl. KaTuoHsbl,
AQHUOHBI. MeXaHH3M JMCCOLMALMHU BEIIECTB C Pa3IMYHBIMM BHJAAMH XUMHUYECKOW CBS3H.
Crenens nucconuanuu. CUIbHBIE U CIa0bI€ AIEKTPOIUTHI.

Peaxuny moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEeaKUHWii HOHHOTO OOMEHa, TOJHBIE U
COKpaIlleHHbIE MOHHBIE YpaBHEHHMS peakuuii. CBOWMCTBAa KUCIOT, OCHOBaHUI U COJIE B CBETE
NpEICTaBICHUM 00 3IEKTPOIUTHYECKON micconuanuu. KauecTBeHHbIE peakuMd Ha HOHBI.
[lonsTre o ruaposn3se conei.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMYECKUX DPEIIETOK HEOPraHMYEeCKHX BEIIECTB —
METAJNIOB M HEMeTALIOB (TpaduTa ¥ anmasa), CIOXKHBIX BEIHIECTB (XIOpHUIa HATpHs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XWMHMYECKOW pEeakuUu OT BO3JACHCTBUS Pa3IUUHBIX
(aKTOpPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpoliecca JTUCCOLUALUN
KUCJIOT, Iefodyed U cojieil (BO3MOXKHO HCIIOJIb30BAHME BHJIEO MaTepHUalloB), IMPOBEICHHE
OTIBITOB, MJUTIOCTPUPYIOIIMX NPU3HAKK TMPOTEKAHHS PEakKuii MOHHOro obMeHa (oOpa3zoBaHme
ocaJka, BBbIIENICHUE Ta3a, OOpa30BaHHE BOJbI), OMBITOB, WJUIIOCTPUPYIOUMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKUUN (IrOpeHUEe, peakluu pa3ioXKeHUs, COeINHEHHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBI KAYeCTBEHHBIX PEAaKIUid Ha HOHBI,
peleHre SKCIEePUMEHTAIbHBIX 3a/1au.

HemeTasuibl M UX coeIHMHE HUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
crerieHn okucieHus. CTpoeHne W (PU3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TAJIOTEHOB.
XUMHUYECKHE CBOMCTBAa Ha IpHMepe XxjiIopa (B3aUMOJEWCTBHE C METaUIaMH, HEMeTalslaMH,
menoyamu).  Xiopoojpopoa. CounsiHasgs — KMCIIOTa, XUMHMYECKHE CBOWMCTBA, IOJIy4EHHE,
npuMeHenue. JlelicTBre x10pa U XJIOPOBOJOPOA HAa OPTaHU3M YeloBeka. BaxHel mme xinopu bl
U UX HaXOXKICHHE B IPUPOJIE.

OOmast xapakrepucTuka 3meMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KICIIOpOJIa M Cepbl. AJUIOTPONHBIE MOAM(PHKAINHA KUACIOPOAa M Cepbl. XMMHUYECKAE CBOHCTBA
cepel. CepoBoJIOpOJ, CTpoeHHE, (DU3MUECKHEe W XUMHYecKHe cBoicTBa. OKCHABI Cepbl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHasl KucCioTa, U3NYECKWe W XMMUYECKHE CBOMCTBA
(oOmme Kak TMpeACTaBUTENs Kiacca KHCIOT M crenuuyeckue). XUMHUYECKAE PEaKuu,
JeKallMe B OCHOBE IMPOMBIIUIEHHOTO CH0c0o0a MOMydeHUs CepHOM KHUCIOThl. [Ipumenenme
cepHOit KkucinoThl. CoNM CepHOI KUCTIOTHI, KAYECTBEHHAS PEAKIHs Ha CylbdaT-noH. Haxox neHue
ceppl M €€ COeOIUHEHMH B NpuUpoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIeH Cpelibl
COCTUHEHUSIMH Cepbl (KHCIIOTHBIC JOXKIH, 3arps3HEHHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IpEeIOTBpAILCHHUS.

OOmas xapakTtepucTHKa djeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTEMEHU OKHUCIeHUs. A30T, paclpocTpaHEeHHWE B Tpupoae, ¢u3nyeckue u
XUMHUYeckre cBoiictBa. KpyroBopot azora B npupoae. AMMHAK, ero (u3nyecKue U XMMHUYECKUe
CBOICTBA, oJydeHue u npuMenenue. Conu aMMoHus, UX QU3NYecKue U XUMHYECKUE CBOICTBA,
npuMmeHenre. KauecTBeHHas peakuus Ha MOHBI aMMOHHUSA. A30THAas KUCIIOTa, €€ IOJIyYeH ue,
¢u3myecKue ¥ XUMHUYECKHE CBOWCTBAa (oOnmme KaK TMpEACTaBUTENsS Kilacca KUACIOT |
cnenuduyeckue). Mcnonp30BaHWEe HUTPATOB W COJICH aMMOHHS B Kau€CTBE MHHEPAIBHBIX
yaoOpenuii. XumMudeckoe 3arps3HeHHUE OKPYKAIoIIeld cpebl COCTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3/AyXa, MOYBbBl U BOA0EMOB). Docdop, amioTponHble MOAUPUKALIUN
docdopa, ¢usznyeckue u xumuyeckue cpoiicrBa. Oxeup ocdopa (V) u docdopHas kuciora,
du3MYecKue M XMMHYECKHE CBOMCTBa, mosrydeHue. McmonszoBanue (ocdaToB B KadecTBE
MHUHEPAITbHBIX YI0OpEHH.



OOmas xapakrepuctuka 3meMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTETICHH OKUCICHUS. YTJIEpO[, aJUIOTPOIHBIE MOIU(DUKAIIMU, PAaCIPOCTPAHEHUE B
npupoje, pusnueckue U XuMU4yeckue cBoicTBa. Ancopouns. KpyroBopot yriaepoa B mpupo/ie.
Oxcuapl yrieposa, uX GU3NYeCKHe ¥ XMMHYECKHE CBOMCTBA, ACHCTBHE HA )KUBBIE OPTaHU3MBI,
NOJIydeHUE U MPUMEHEHHUE. DKOJIIOTHYECKHe MpoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
THTIOTE3a T100aIbHOTO MOTEIUICHHST KIUMaTa, MapHUKOBBIM A(dekr. YrompHas kuciaora u e
CONM, MX (U3NYECKHMEe M XMMHMUYECKHE CBOMCTBA, MOJydyeHHE M NpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHarT-uoHbl.  Mcmonb3oBaHuWe  KapOOHATOB B OBITY, MEIMIIUHE,
IPOMBILIIEHHOCTH U CEIBCKOM XO3SHCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHMYECKUX BEIECTBAX KaK O COCOUHEHHUSX YIIepoia
(MeTaH, 3TaH, OTHJIEH, aleTWJIEH, OJTaHOJN, TIWIEPUH, YKCYCHas kuciota). [lpupomHbie
UCTOYHHUKHM YITIEBOJOPOAOB (yrojib, MPUPOIHBIA Tra3, HE(Tb), MPOAYKTH UX IepepaboTKu
(OeH3uH), UX POJb B OBITY M MPOMBINITICHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXXKHBIX BEIECTBAX:
KHUpax, OenKax, yriaeBoJax — M HX pOJM B JKU3HM deJoBeKa. MarepuaabHOE €IHHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA, IOJy4€HHE M IPUMEHEHHE.
Coenunenust kpemHusi B mnpupoae. OOmme mnpencraBieHuss o0 okcuzpe kpemHus (IV) u
KpeMHHUEeBOU kuciaoTe. CUIMKAThI, UX HCIIOJIB30BaHNE B ObITY, B IPOMBIIIICHHOCTH. BaxkHeiinme
CTPOUTENbHBIE MaTepHallbl: KepaMHKa, CTEKIO, IEeMEeHT, OeToH, kene300eroH. IIpoGiembl
0€30I1acCHOTO UCTIOIB30BAaHUS CTPOUTENIBHBIX MATEPHAJIOB B TTOBCEAHEBHOM KHU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHHue o0pas3lloB HEOPraHUUYECKUX BEILECTB, CBOMCTB COJISTHOW KUCJIOTHI, IPOBEICHUE
KaueCTBCHHBIX PEAKIHMI Ha XJIOPUI-WOHBI U HAONIOJEHUE TPU3HAKOB MX IMPOTECKAHMUS, OIIBITHI,
oTpakaronme (U3NYecKHe U XUMHYECKHEe CBOMCTBA TaJIOTEHOB M UX COEAMHEHMH (BO3MOXKHO
HCIIOJIb30BAHUE BHUJIEOMATEPHUANIOB), O3HAKOMJIEHHWE C oOOpasiiamu XJIOpUIIOB (TaJOTCHHUIOB),
O3HAKOMJIEHHME C oOpa3mamMu ceppl H €€ COeIMHEHUSIMH (BO3MOXHO HCIIOJIB30BAaHUE
BHJIEOMATEepUANOB), HaOJIOJEHHME TMpolecca OOYINIMBaHUS  caxapa IO  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3yU€HUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOMN
KHCIIOTBI, NTPOBEJICHNE KaYeCTBEHHOM peakuuu Ha Cynb(aT-HOH W HAOII0AEHHE NMpU3HakKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (PM3UYECKHUMH CBOWMCTBaMHU a30Ta, ¢ocdopa m UX COCTUHEHUU
(BO3MOYKHO HCITOJIb30BAaHUE BUAECOMATEPUAIIOB), 00pa3iaMu a30THBIX B (HocPOPHBIX YIOOpEHUH,
NnoJlydeHue, coOupaHue, paclo3HaBaHME U M3yYeHHE CBOICTB aMMHaka, IPOBEICHHUE
KAQUeCTBEHHBIX pEaKIMii Ha MOH aMMOHHS H ¢ocdaT-HOH ¥ HU3Yy4CHHE IMPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUEOMATEpUasIOB), U3y4eHHE MOJENeH KpPUCTAIUIMYECKUX PEIIETOK anmasa,
rpaduta, ¢QymiepeHa, O3HAKOMJIICHHE C TIPOIECCOM aaCcOpPOLMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTHBOTA3a, MOIydeHHE, COOMpaHue, paclo3HaBaHue
U U3y4YeHUE CBOWCTB YITICKUCIOTO Ta3a, MPOBEJCHHE KAUEeCTBEHHBIX PEaKIHWil Ha KapOOHAT H
CUJIMKAT-MOHBI ¥ U3y4eHHUE MPHU3HAKOB HUX IMPOTEKaHUs, O3HAKOMIIEHHWE C MPOIYKIHEH
CHJINKaTHOW TPOMBINUICHHOCTH, PEUICHHE SKCIIEPUMEHTAIBHBIX 3aad 1Mo Teme «BaxHeimme
HEMETAIJIbl U UX COCTUHCHUSD.

MeTanjbl M UX coeIUHE HUSI

OOmpst xapakTepucTHKa XUMHYECKUX JJIEMEHTOB — METAUVIOB Ha OCHOBaHUM HX
nosioxkenus B [lepuoaudeckoil cucreme xumuueckux siaementoB 1. . MenpaeneeBa u crpoeHust
atomoB. CTpoeHHE MeETaUIOB. MeTajulnyecKkass CBs3b M METaJUIMYeCKash KpUCTAJUTHYECKast
pemérka. DJIEKTPOXUMUYECKHI psi HanpsbkeHUd MetansioB. dusnueckue M XUMHUYECKUE
cBOMcTBa MeTa/uioB. OONMe crmocoOsl morydeHUus: MeTaiuioB. [loHATHE O KOPpPO3WH METAILIOB,



OCHOBHBIE€ CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIutaBel (CTanb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U
WX MIPUMEHEHHE B OBITY U TPOMBITINICHHOCTH.

[lenounble MeTalIbI: TONOXKeHHe B [leproauyeckoil cucreMe XUMUUYECKUX 3J1eMEeHTOB Jl.
N. MenpeneeBa, cTpoeHME UX aTOMOB, HaxoXkJaeHHE B mnpupoje. dusznueckue U XMMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kaiusi). OKCHABI U THUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IEIOYHBIX METAJVIOB M UX COCTMHEHUH.

[[lenouno3eMenbHbIE METaUIBl MAarHUM W KalbUMK: nosiokeHue B llepuonnueckoit
cucreMe xuMuueckux sieMeHToB J[. M. MenpeneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJECHHUE B
npupojie. Pu3nyeckue U1 XMMHUYECKUE CBOMCTBA MarHus M Kalblus. BaxkHeldnme coearHEeHUs
KaJIbLUs (OKCH, TUAPOKCHU, cOIu). JKECTKOCTH BOABI M CIOCOOBI €€ YCTpaHEeHUSI.

AmoMuHuN: nonoxeHue B llepmommyeckor cucreme xuMuueckux sieMeHToB J[. .
MenieneeBa, CTpoeHUE aToMa, HaxoXkAeHHe B npupoje. Ou3nyecKkue U XMMUYECKUEe CBOMCTBA
aTrOMUHUSA. AMMOTEpPHBIE CBOWCTBA OKCHJIA U TUIPOKCH/IA ATFOMMHUSL.

Kenezo: mnonoxenue B Illepuogumueckoil cucremMe XuMUYeCKHX d3yemeHToB [[. .
MenpeneeBa, CTpoeHHE aTOMa, HaXOXKJIeHUE B Mpupoje. Ou3nueckrue U XMMHYECKHe CBOWCTBA
xeneza. Oxeuapl, ruapokcuabl U comu xeneza (II) u xenesa (III), mx cocras, cBoiicTBa U
MOJTy4EHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMl METauIoOB W CIUIABOB, MX (M3HYECKHUMH CBOWCTBaMH,
U3ydeHUE PE3YAbTaTOB KOPPO3MH METAIIOB (BO3MOXKHO HCIIOJIB30BAaHUE BUJICOMATEPHAIIOB),
0coOeHHOCTEeH B3aMMOJICHCTBHS OKCH/IA KaJIbIIMS U HATPHS C BOAOW (BO3ZMOXKHO HCITOJIb30BAH e
BH/ICOMATEPUANIOB), MCCIEIOBAHUE CBOMCTB KECTKOM BOMBI, Mpollecca TOPEHHsS >Kene3a B
Kuciaopoae  (BO3MOXKHO  HCIIOJB30BAHME BHUICOMATEPUATIOB), TPU3HAKOB MPOTCKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHUS, KaJbIUs, ATFOMUHUS, HHKa, xene3a (II) u xenesa
(IIT), memu (II), HabmroeHWE W OMMCAHUE MPOIIECCOB OKPAIMBAHMS TIJIAMEHU MOHAMH HATpPHS,
KaJIASI ¥ KaJbIus (BO3MOXKHO HCITOJIB30BAHKE BHJICOMATEPHANIOB), MCCIENOBAaHUE aM(POTEPHBIX
CBOMCTB TUIPOKCHAA aIFOMUHHUS M THAPOKCH/IA IIMHKA, PEIICHNE YKCIIEPUMEHTATbHBIX 33/1a4 110
TeMe «BakHellme METauibl U UX COEAUHCHUSD.

XuMHA M OKpY:KaLAasg cpela

BemectBa n MaTepuanbl B MOBCEAHEBHOMN KM3HM 4YeJIOBEKa. be30macHOe MCIOJIb30BaHUE
BCIICCTB M XMMHUYCCKHX peakiuuii B ObiTy. llepBas momoIlp Mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XuMHYECKOe 3arps3HEHUE OKpYKaroIien cpeabl (peaenbHas 101 yCTUMas KOHIICHTPaIus
BemecTB, nanee — [1J1K). Ponb xuMuu B pellieHuH SKOJIOTHYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3IoB MaTepuasoB (CTEKIO0, CIIJIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUATIbI).

Meostcnpeomemnule ceazu

Peanuzanus MeXInpeIMEeTHBIX CBSI3el MpPU M3YYEHHU XHUMHUU B 9 KIacce OCYIIECTBIISETCS
yepe3 HCHONb30BAaHHE KaK OOMMX €CTEeCTBEHHO-HAYYHBIX TMOHATUN, TaK U TOHSTHUH,
SIBJISTFOIIMXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX MMPEIMETOB €CTECTBEHHO- -HAYYHOTO IIUKIIA.

OOume ecTecTBEHHO-HAyYHBbIC TOHATHUS: HaydHbI (akT, TUMOTE3a, 3aKOH, TEOpHS,
aHaiM3,  CHUHTE3,  KiIaccupukalus,  MEepUOAUYHOCTh,  HAOIIOACHHE,  SKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJICIb, SBJICHUE, TAPHUKOBBIA d(PPEKT, TEXHOJIOTHUS, MATEPUAITBI.

®dusuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIbI,
pPaIOaKTUBHOCTh, MOJICKYJa, DJIEKTPUUECKUM 3apsii, TMPOBOJHUKH, IOJYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTOSTIEMEHT, BEIIECTBO, TENIO, O0BEM, arperaTHOe COCTOSIHHE BEIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKass pEIIETKa, CIUIaBbl, (PU3NUYECKHE BEIUYMHBL,
€MHUIIBI U3MEPEHHU S, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHILE.



buonorus: ¢orocunrtes, apixanue, O6uocdepa, IKocHUCTEMa, MUHEpAIbHBIE YIOOpPEHUS,
MUKPO3JIEMCHTBI, MAKPO3JICMCHTBI, IIUTATCIIbHBIC BEIICCTBA.

[eorpadusi: armocdepa, rtuapocdepa, MUHEpaidbl, TOPHBIE TOPOJBI, IIOJE3HbBIE
HCKOMMACMBIC, TOIIJINBO, BOOAHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMOBI 110 XUM WU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3ylbTaThl OCBOEHHUS IPOTPaMMBI OCHOBHOTO 0O0IIero oopa3oBaHUs
JOCTUTAIOTCS B X0/le 00y4eHUsl XMMUU B €MHCTBE YUeOHOI 1M BOCIIUTATENbHON AEATEIBHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMA  POCCHUMCKMUMM  COLMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATBIMH B OOIIECTBE IpPaBHJIAMH U HOpPMaMH IMOBEIEHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS1, CAMOPA3BUTHUS U COLIMAIN3AIIMN 00YyJatOIIXCSl.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOY4arOUMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM ITO3UTHBHBIX IECHHOCTHBIX OPHUEHTAlMi M PacCIIMpPEHUE OIbITA ACATEIBHOCTH Ha €€
OCHOB€, B TOM YHCJIE B YaCTH:

1) naTpHOTHY€CKOro BOCIIUTAHUS

IIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY U HAyYHOMY
HaClleIni0, MOHMMAHUsl 3HAUEHHUsS XUMHYECKOM HAayKd B JKM3HU COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTHU BJaJIeTh TOCTOBEPHON MH@OpMaIuell 0 MepeIoBhIX TOCTUXKEHUSX U OTKPBITHUSIX
MHUPOBOW M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHU X 00 YCTPOWMCTBE
MHpa ¥ 00IIEeCTBA;

2) rpazKIaHCKOT0 BOCIUTAHMS:

IIPEICTABICHUS O COLMAIBHBIX HOpPMax W IIpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUN B
KOJUIEKTHBE, KOMM yHUKaTUBHOM KOMITETEHTHOCTU B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIeIOBATENBCKOM, TBOPYECKOM M JPYTMX BHJIAX JESATEIbHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HON COBMECTHON JIEATEIbHOCTH IIPU BBIIOJIHEHUHU YUE€OHBIX, 103HABATEIbHBIX 3a/ad,
BBITIOJIHEHUH XUMHYECKUX JKCIIEPUMEHTOB, CO3IaHUU Y4EOHBIX HPOEKTOB, CTPEMIIEHHUS K
B3aMMOIIOHMMAHMIO ¥ B3aUMOIIOMOLIM B IpoIecce 3TOH yueOHOH nesTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJIEHHE M IOCTYIIKM CBOMX TOBApPUUICH C MO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHMS OCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKME  MPEACTaBICHUS O BEIIECTBE M XUMHUYECKOW  pEeakKuH,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M COCTaBIAIOIME OCHOBY [UIS
NOHMMAaHHUS  CyIIHOCTM HAy4YHOM KAapTUHBI MHpa, MPEIACTABIEHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOJBI, B3aUMOCBSA3IX YEIOBEKAa C IPUPOJHON CPENOH, O POIU
XUMHUHU B [TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABaTEJIbHbIE MOTHBBI, HAlPaBJICHHBIE HA IOJYyYEHHME HOBBIX 3HAHUNW IO XUMMHH,
HeoOXoAMMbIE M1 OOBSCHEHHs HaONI0JaeMbIX IPOLIECCOB U  sBJICHUH, I103HABATEIbHOM,
MHQOPMAIIMOHHON M YNTATENbCKON KylIbTYphl, B TOM YKMCII€ HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPaTYpOH, JAOCTYMHBIMM TEXHUYECKMMH CPEACTBAMHU
MHQOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYy4eHMIO U TMO3HAHHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M MCCIEI0BATENbCKOM NIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTHU U YPOBHS 00y4eHHMsI B JalbHEHINEM;

4) popmupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILEHHUS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 »KU3HM, OCO3HAHUE IOCIEACTBUHA M HENpUITHE BPEIHBIX
NPUBBIUEK (YMOTPeOJIEHUsI aJKOTOJIs, HAapKOTHUKOB, KypeHHs), HEOOXOAWMOCTH COOIOAECHUS
npaBuil O€30MacCHOCTH TMpHU OOpAIICHWHM C XWMHUYECKHMHU BEIIECTBAMHU B OBITY M pealbHOMH
KHU3HH;

5) TpyA0BOro BOCIUTAHMS:



MHTEpEC K MPaKTHYECKOMY M3y4eHUI0 Mpodeccuil U Tpyaa pa3inuHOro poja, yBaXeHue K
TPyAy ¥ pe3ylbTaraM TpPYAOBOM JEATEILHOCTH, B TOM UYHCIE€ Ha OCHOBE MPUMEHEHUS
NpEeIMETHBIX 3HAHWW 10 XUMHHU, OCO3HAHHBIM BBHIOOP WHAMBHUAYATbHOW TPACKTOPUH
IPOAOIDKEHUST 00pa3oBaHMs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XWMHHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEeHOW MpodeCCHOHATBHOM NeSATeNbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHUM, TOTOBHOCTH aIalITUPOBATHCS B TPOECCHOHATILHOM Cpelie;

6) K0JI0THYE CKOTO BOCTIHTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIICHHUE K MPUPOJIE KAK UCTOUYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHUS, TOHMMAaHHUE LIEHHOCTH 370pPOBOro M 0Oe30macHoro odpasa *HU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UUECKOMY U TMCHUXHYECKOMY 30POBBIO,
OCO3HaHME LEHHOCTU COOIIOACHUS MpaBUIl OE30I1aCHOr0 MOBEJIEHUS IPH paboTe ¢ BELeCTBaMH,
a TaKKe B CUTYalUAX, YTPOKAIOUMX 3J0POBbIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJIydaeMble TPU H3YUYEHUHM XUMHH, NI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKP Y KA IEH MPUPOTHON CPEIoM, JIUIsl MOBBIIIEHUS! YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATBHOTO XapaKrepa dKOJOTMYECKUX MPOoOJieM U MyTed MX pelieHus
MOCPEICTBOM METOJIOB XMMHHU, IKOJIOTMUYECKOTO MBINUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO03HABATEIbHON, KOMMYHUKATUBHOW U COITUATBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX PE3YAbTATOB BBIICISIOT 3HAUYUMbBIE s (HOPMHUPOBAHUS
MHUPOBO33pEHHUs OOIEHAYYHbIE MOHSTUS (3aKOH, TEOpHs, MPHUHIIUI, THIOTE3a, (aKT, cUcTeMa,
IpolLiecC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHU U3 ATHX MPEAMETOB (HOPMUPOBATH MPEJCTABICHUE O
[IETTIOCTHOW HAydHOW KapTHHE MHpPA, ¥ yYHUBEpCAJIbHBIC ydeOHBIC NeHCTBUS (ITO3HABATEIBHBIC,
KOMMYHUKAaTUBHBIC, PETYISTHBHBIC), KOTOpble oOecreunBaroT (GOpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHWPOBAHUIO M OCYLIECTBICHHUIO yI1€OHOM NeSTETbHOCTH.

IHo3naBareibHbIE YHUBEPcAJIbHbIE YUeOHbIe 1e HCTBUS

Ba3oBble Jornyeckue aeiicTBus:

YMEHHSI HCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS TPU OCBOCHUHM 3HAHUIM:
pacKpeIBaTh CMBICI ~XAMHUYECKHMX TOHSATHH (BBIACNATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JAPYIMMU MOHSTHUSIMH), UCIOIB30BaTh MOHATUS AJS1 OOBSICHEHUS
OTICNBbHBIX (DAKTOB M SABJICHUH, BHIOMpATh OCHOBAaHUS M KPUTEPHU IS KIaccH puxanuu
XUMUYECKH X BEIIECTB U XUMUYECKUX PEaKIHii, ycTaHABIUBATh IPUUYMHHO-CJIEICTBEHHBIEC CBSI3U
MeXIy 00BEKTaMH U3y4CHUS, CTPOUTDH JJOTHUYECKUE PACCYKICHUS (MHIYKTUBHBIE, /1€ YKTUBHbIE,
110 aHAJIOTHH ), IeNaTh BHIBOBI U 3aKITIOYCHUS;

YMEHUE MPUMEHATh B MPOLECCEe MO3HAHUS MOHATUS (IIPeIMETHbIE M METallpeJMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HWCIIONb3yeMble B XUMHH, MPEOOPA30BHIBATH IHPOKO
NpUMEHSEMbIE B XUMUU MOJIENIbHBIE MPEICTABICHUS — XUMUUYECKUI 3HAK (CHMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMyaa M ypaBHEHHE XHMHUYECKOH peaKuu — TpPH PEIIeHHH Yy4eOHO-
MO3HABATEIbHBIX 3aJad, C Y4ETOM OTUX MOJECIBHBIX MPEACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE NMPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMUUYECKHX BELIECTB U
XUMUYECKH X PEAKIUH, BBISIBISTH OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICCTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciiefoBare1bcKue AeiCTBUS

YMEHHE HCIOJIb30BaTh MMOCTaBJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUS, a
TakKE B KA4YECTBE OCHOBBHI JUIsi (OPMHUPOBAHUS TUIOTE3bI IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY)KICHH;

npuoOpeTeHre OMbITa MO IJIAHWPOBAHMIO, OPTaHU3AlMM W MPOBEACHUIO Y4EHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIIEcca, CAMOCTOSTEIBHO MPOTHO3UPOBATh €T0



pe3ynbTar, (GopMynaupoBaTh 000OLIEHUS U BBIBOABI IO pPE3yJabTaTaM IPOBEAEHHOIO OIMBITA,
M CCIICIOBAHU S, COCTABIIATh OTYET O MPOJICIIAHHON padoTe.

Padora ¢ undopmaumeii:

YMEHUE BBIOMPATH, aHATM3UPOBATH M HHTEPIPETUPOBATH HHPOPMAITUIO PA3TMIHBIX BUJIOB
U (opM MIpeACTaBICHU S, TIOTYIaeMYIO 3 Pa3HBIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAs JIUTepaTypa
XUMUYECKOTO COJEpKaHHUs, CIpaBOYHbIE TmocoOus, pecypchl HWMHTepHETa), KpUTHUUYECKH
OIICHUBATH MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO MH(opMaIHio;

YMEHHUE MPUMEHSTh Pa3TuyHble METO/IbI U 3aIIPOCHI MPH MOUCKE U 0TOOpE MHpOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOX0 AMMBIX 15 BHITIOJHEHHSI yI€OHBIX U TTO3HABATEIIBHBIX 33124
ONpenenéHHOro THIA, MPUOOpeTeHHe OombITa B 00JAacTH HCMOJIB30BaHUS HHGOPMAIMOHHO-
KOMM YHUKAaTUBHBIX T€XHOJIOTU, OBJIaJIECHUE KyJIbTYpOl aKTHUBHOTO MCIOJIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
MHQOpMAIlMK U HJUTIOCTPUPOBATh pPELIaeMble 3a]auld HECIOXKHBIMH CXEeMaMH, JuarpaMMaMu,
IpyrumMu opmamu rpaUKki ¥ MX KOMOMHAIUSIMH;

YMEHHE HCIONB30BaTh U aHATU3UPOBATh B Ipollecce y4eOHOH M UCCIIeqoBaTeNbCKOU
JEeSITeTbHOCTH NH(POPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEJIbCKOTO X03sHCTBa U TpaHCIIOpTa
Ha COCTOSIHME OKPYKAIOLEH NMPUPOIHOU CpEebl.

KoMMmyHuKaTHBHBbIE YHUBEpPCaJIbHbIE Y4eOHbIe 1eiiCTBHS:

YMEHHSI 3a/aBaTh BONPOCH (B XojAe auanora U (WiIM) JUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoit Tembl, GOPMYIUPOBaTh CBOM TMPEUIOKEHUS OTHOCHTEIBHO BBIMOJHEHUS
MPETI0KEHHOW 3a/1a41;

YMEHHUS TPEACTABIIATH MO YUEHHBIE PE3YAbTAThl TO3HABATEIBHOMN AESITEIbHOCTH B YCTHBIX
U IMCBMEHHBIX TEKCTax; JeNaTh MPE3EeHTAlMI0 pe3yJIbTaTOB BBINOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (Ja0opaToOpHOIo OIMbITa, JAa0OPAaTOPHOM pPAaOOTHI MO HCCIEIOBAHHIO CBOMCTB
BEINECTB, YYEOHOTO TTPOCKTA);

YMEHHUs y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI IO3HABAaTEIbHOU U
HCCIIEIOBATENIbCKON JESITEIbHOCTH TMPU PEIIEHUH BO3HHUKAIONMX MpoOJeM Ha OCHOBE Yy4éra
O0IMX MHTEPECOB M COMNIaCOBAaHUS MO3ULUN (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMBI», KOOPJAWHAIUSI COBMECTHBIX ACUCTBUI, ONpEAeICHNE KPUTEPUEB MO OLEHKE KayecTBa
BBITTOJIHEHHOM PabOTHI U Ipyrue).

PeryasiTuBHbIE€ YHUBepcaIbHbIe YUeOHbIE 1€ iCTBUA:

YMEHHE CaMOCTOSITENIbHO OMPEAENATh LIeNU JeATeNbHOCTH, MIaHUPOBaTh, OCYLIECCTBIISTD,
KOHTPOJIMPOBaTh U IpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATEIbHOCTb, BBIOMPATH
HauOonee A¢QeKTUBHbIE CHOCOOBI  pelleHus Y4yeOHbIX U [O3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEIbHO COCTaBJISATh HJIM KOPPEKTUPOBAThH MPEAJIOKEHHBIA AITOPUTM JEHCTBUN Npu
BBINIOJIHEHUH 3aJaHUil C Y4€TOM IMOJNydeHHMs] HOBBIX 3HAHHUH 00 H3yd4aeMbIX OOBEKTax —
BEIIIECTBAX M PEAKLHMSX, OI[EHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yJbTaTa 3asBJICHHOH 11U,
YMEHHUE UCI0JIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IIpEe/IaraéMble B yCIOBUM 3a/1aHUM.

IMPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJEP’KaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHOi paboueil mporpamMMoil, BBIIENAIOT: OCBOEHHBIE
0o0y4JaroMMHUCS HaydHbIE 3HAHUWSA, YMEHHS M CIOCOOBI NEeHWCTBUM, creuuduyeckue s
npeaMeTHON obnactu «XHUMHS», BUABI JEATEIBHOCTU I10 IOJYYEHHWIO HOBOIO 3HAHMUS, €r0o
UHTEpIpETaluu, TPeoOPa30BAHUIO U TPUMEHEHHUIO B PA3IHYHBIX Y4€OHBIX U HOBBIX CUTYaIIHSIX.

K konny oOydenus B 8 kjacce mpenMeTHblEe pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CQOPMUPOBAHHOCTh Y OOYJAIONMXCST YMEHUM:

® pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX IMOHATUN: aTOM, MOJIEKYJa, XUMUYECKUM

AJIEMEHT, TMPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U



HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W MOJEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIeMEHTa B COCIWHEHUHU, MOJSPHBIA OOBEM, OKCHUI, KHUCIOTa, OCHOBAHHE, COJb,
AIIEKTPOOTPULIATENIEHOCTD, CTETICHb OKUCIICHH S, XUMUYECKasi peaKIys, KIaccH (pu Karus
peakiuii: peakiuu COeANHEHUS, PEAKIUH PA3TI0KECHHU S, PEAKIIMU 3aMEUICHUs, PeaKun
00MeHa, PK30- M SHIOTEPMUUECKUE PEAKIINH, TEIOBOM d(eKT peakiuu, aapo atoma,
QJIEKTPOHHBIA CJION atomMa, aTOMHAas OpOWMTallb, paguyC aTOMa, XUMHUYECKas CBS3b,
MOJSpHAsl U HENOJIApHAs KOBAJEHTHAs CBsA3b, MOHHAs CBSI3b, MOH, KATHOH, aHMOH,
pacTBOp, MaccoBas A0JIsI BELECTBA (IPOLIEHTHAsI KOHLEHTpAIus) B PACTBOPE;
UJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX MOHSTUM M HPUMEHSITH 3TH
ITOHSTHS IIPU ONIMCAHWU BEIECTB U UX IPEBPAILECHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJC€HUS (OPMYIT BELECTB H
YPAaBHEHUU XUMUYECKUX PEAKIUI;

OTIPENENATh BaJIEHTHOCTb ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEIEeHb
OKHCIICHUS JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAIIC)KHOCTh BEIIECTB K
OmpenenéHHOMY KIacCy COeAMHEHUW 1o ¢GopMynaM, BHUI XUMHUYECKOM CBS3U
(KoBaJIGHTHAs! 1 MOHHAsI) B HEOPTAaHMYECKUX COCTMHEHUSIX;

packpeiBaTh cMbica Ilepuomnueckoro 3akona /I. M. MenneneeBa: n1eMOHCTpUpPOBAThH
MNOHUMaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nosoxkeHuss B llepuoaudeckoil cucreme, 3aKOHOB COXpPAaHEHHMS MAacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHS], 3aKOHa ABOTapo;
ONMHUCBHIBATh U Xapakrepu3oBaTh TaOnuuHyo ¢opmy Ilepuoauueckoit cucremsl
XUMUYECKH X 3JIEMEHTOB: pa3lnuaTh NOHATHS «IvlaBHas mnoarpynna (A-rpynma)» u
«mobounas mnoxarpynmna (b-rpynma)»y, Mameie W OOJBIIME TEPUOIBI, COOTHOCHTH
0003HaUYeHMs, KOTOpble uMeroTcs B Tabmine «lleprognueckas cucreMa XMMUYECKUX
sanemeHToB JI. 1. MeHneneeBa» ¢ YMCIOBBIMU XapaKTE€PUCTUKAMU CTPOCHHUS aTOMOB
XMMUYECKHX DBJEMEHTOB (COCTaB M 3apsia  sAapa, oOIlee 4YHUCIO JJIEKTPOHOB H
pacnpeesieHue UX 10 3JIEKTPOHHBIM CIIOSIM);

K1accu QUIIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XMMUYECKUE
peakuuu (MO YMCIy U COCTAaBY y4aCTBYIOIIMX B PEAKUMM BEIIECTB, IO TENJIOBOMY
spdexry);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3UYHBIX
KIaccoB, IOATBEpXKJas ONMCAHUE IPUMEpPaMU  MOJIEKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOIIIMX XUMHYECKUX PEAKIINH;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAa4€CTBEHHOIO COCTAaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUHN B PA3IMUYHBIX YCIOBUSX;
BBIUMCIISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYEO MAacchl BEILIECTB, MaCCOBYIO
JIOJTII0 XMMHYECKOTO 3JIeMeHTa 1o (opMyrse coeAUHEHHs], MaCCOBYIO JIOJI0 BEIECTBA B
pacTBOpE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUYECKON PEAKIHY;

MPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON AEATEIbHOCTH — aHAJW3 U CUHTE3,
cpaBHEHHE, 0000IeHNE, CUCTEMATU3AINI0, KIAacCU(HUKAIMIO, BBISABJICHUE MPUYUHHO-
-CJIIEICTBEHHBIX CBS3€H — Ul MU3Y4EHMS CBOMCTB BEILIECTB M XUMHUUYECKUX PEAKLUH,
€CTeCTBEHHO-HAy4Hbl€ =~ METOAbl  NO3HaHUS  —  HaOdIoJeHHe,  HU3MEpeHue,
MOJIEIIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIM U MBICICHHBIH);

clenoBaTh MpPaBWJIaM IOJB30BAHUS XWMHUUYECKOW TOCYIOH U I1abopaTOpHBIM
o0opynoBaHUEM, a TaKKe MpaBHIaM OOpAIEHUs C BEUIECTBAMU B COOTBETCTBHU C
WHCTPYKIHUSMH 10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMHUYECKUA X OMBITOB IO MOTYyICHUIO



U coOMpaHHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OINPEIETEHHON MAacCOBOM J0JEH PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U TPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI MO PACO3HABAHHUIO PACTBOPOB INENOUeH U
KHCIIOT C TIOMOIIBIO MHMKATOPOB (JJakMyc, (heHoN(TasienH, METHIIOPAaHXK U IPyrue).

K koH1y oOyueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM

YpOBHE

JIOJDKHBI OTPaXkaTh cGOPMUPOBAHHOCTD y OOYJAIOLXCS YMEHUM:

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHUN: XUMUUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCICHUS, XUMHYECKas pPeakius, XUMHUYecKas
CBSI3b, TEIJIOBOUM A(PPeKT peakmuu, MoOJb, MOJSPHBIA 00BEM, PacTBOpP, IACKTPOIHTHI,
HERJICKTPOJUTHI, 3JIEKTPOJIMTUYECKAs JHCCOLMAINS, pPEaKIUd HOHHOro oOMeHa,
KaTallu3aTop, XWMHYECKOE€ paBHOBecHEe, OOpaTUMble M HeoOpaTHMble peaKiui,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIHUTENb,  BOCCTAaHOBMTEID,
OKHCJIEHHE M BOCCTAHOBJIEHHE, aNIOTPONUs, aMQPOTEpPHOCTb, XUMHUYECKas CBs3b
(koBajieHTHasl, HWOHHAs, MeETa/NInyecKas), KpUCTaInueckas pelerka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTb XMMHYECKOW peaKluH, TMPEeAeibHO IOIyCTUMAst
koHueHTpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSTHH W MPUMEHSTH 3TH
MOHSATHS TP ONKMCAHWU BEIIECTB U UX MPEBPAILICHUI;

UCIIONIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JUIS COCTaBJIEHUS (QOpPMYT BEHIECTB U
YPaBHEHUU XUMHYECKUX PEAKLIMH;

ONpE/ENATh BAJIEHTHOCTh M CTEEHb OKHUCICHHS XUMUYECKUX DIIEMEHTOB B
COEIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K OMpPEIeIEHHOMY
KITacCy COCIUHEHHI 1Mo GopMyliaM, BUJ XUMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAI,
METaJUIMYecKasi) B HEOPraHMYECKUX COCNMHEHMSX, 3apsAj] HOHA IO XUMHUUYECKOU
dopmyne, xapakrep cpellbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COEIMHEHMH, THII
KPUCTAJUTMYECKON PEeIIETKM KOHKPETHOTO BEIECTBa,

packpsiBaTh cmbica Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa u A1eMOHCTPUPOBATH
€ro MOHMMaHUE: ONMHCHIBATh M XapakTepu30BaTh Tabmu4Hyo (gopmy Ilepuoanueckoit
CUCTEMBbl XMMHUUYECKHX SJEMEHTOB: pa3luyaTh MOHSATHUS <«IJ1aBHas monarpymnma (A-
rpynmna)y u «iobounas mnoarpynna (b-rpymma)», Mameie u OONbIIHE TEPHOJBI,
COOTHOCHUTh OO0O3HAYEHHUs, KOTOpble MMEIOTCS B MEPUOAMYECKOH Tabmuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3aps szpa, o0Iee YUCIIO JIEKTPOHOB U PACHpPEAEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOLME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOICTB »JJIEMEHTOB U UX
COEIMHEHUI B INpejenax MallbIX IEepPUOJ0B U TIIABHBIX MOATPYIN C Y4ETOM CTPOEHHS
UX aTOMOB;

K1accu GUIIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHWYECKHE BEUIECTBA, XMMHYECKUE
peakuuu (MO YMCIy U COCTAaBY y4aCTBYIOUMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY
3¢deKTy, 0 U3MEHEHUIO CTENEeHEH OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOIME M CHEIU(PUUECKHe XUMHYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
MOHHBIX ypaBHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHIL;

COCTaBJISITh YPABHEHUS JJICKTPOJUTHYECKON AUCCONUAIMM KUCIIOT, IIEJIOYEH U COJIeH,
MOJIHBIE ¥ COKpAUICHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PEaKIINi,



MOATBEPKIAONMX CYIICCTBOBAHUE TE€HETHYECKOW CBS3M MEXIY BEIIECTBAMU
Pa3IMYHBIX KIIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEACTBOM
COCTAaBJICHUSI DJIEGKTPOHHOTO OaiaHca 3TUX PEaKIINii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3ZMOKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAICHUN B PA3TUYHBIX YCIIOBUSIX;

BBIUMCIIATH OTHOCUTEIFHYIO MOJICKY/ISIPHYIO U MOJISIDHYEO MAacChl BEINECTB, MaCCOBYIO
JIOJTII0 XMMHUYECKOTO 3JIEMeHTa 1o (opMyre coeTMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUUECKON PEaKInu;

coOmolaTh TpaBHiIa TOJIb30BAHUSI XUMHYECKOW TOCYIOM U JTaOOpaTOPHBIM
o0opyIoBaHMEM, a TaKXKe MpaBujia OOpalieHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMHU TI0 BBITIOJIHEHHIO J1a00PATOPHBIX XUMHYECKU X OTBITOB IO TOTYYCHHIO
U cOOMpaHUIo ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIICKUCIIOTO Ta3a);

MPOBOAUTH PEAKIIMU, TOATBEPKIAIOIME KaUEeCTBEHHBI COCTAaB PA3IMYHBIX BEILECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XIOpHA-, OpoMuna-, MOaAWa-, KapOoHar-, Qocdar-,
CUJIMKaT-, CylbdaT-, TUIPOKCUI-UOHBI, KATHUOHBI aMMOHHS W HOHBI H3y4CHHBIX
METaJJIOB, MPUCYTCTBYIONME B BOJAHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC OTEpaIlMi MBICIUTEIBHOM JEATEIbHOCTH — aHAW3 U CHUHTES,
cpaBHeHHe, 000O0IIEHNEe, CHCTEeMAaTU3AlNIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3eM — IJI1 M3YYECHUs CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-
HaydHbICe METOABl TO3HAaHUsS — HaOMoJeHHWe, W3MEpEeHHue, MOJeIMpPOBaHuUE,
SKCIIEPUMEHT (PCAJIbHBIA M MBICIICHHBIN ).



TEMATUYECKOE IINIAHUPOBAHMUE, 8 kaacc

TE€MbI

HaumMe HoBaHMe pa3ieJioB U TeM
MPOTrPaMMBbI

KoJuanye cTBO YacoB

Bcero

KoHTpoJbHBIE
padoThI

IIpakTH4e ckue
padoThI

Pa3zneu 1. IlepBonayaibHble
XHMHUYe CKHE MOHSTHSI.

20

11

XMy — BaXkHasg 0071aCTh
€CTECTBO3HAHMS M MPAKTHYECKOM
NeATEIILHOCTH YEJIOBEKA

1.2.

BemecTBa uxummaeckue peaKkn

15

Paznea 2. Baxneiinme
npe/ICTABUTEHU
HE OpFaHl/I'leCKI/IX BEIIIECTB

30

2.1.

Bozayx. Kucnopon. [onstre 06
OoKcHIax

2.2.

Bonopon. [lonarue o kuciaorax u
COIISIX

2.3.

Bona. PactBopsr. [lonsrue 06
OCHOBAHMAX

2.4.

OCHOBHbBIE KJIACCHI
HEOpraHWYeCKUX COCIUHCHUN

11

Paznen 3. Ile puoanuecknii
3akoH u Ilepunonnyeckas
cHCTeMa XUMUYeCKHX
emMeHTOB /I, . MeHaeJieeBa.
Ctpoenne aToM0OB. XUMHUYecKasi
cBs3b. OKHUCIANTEIbHO-
BOCCTAHOBHTEJIbHbIE PEAKIIHH.

15

3.1

[leproguueckuii 3aKOH U
Ilepuoguueckas cuctema
XUMH4YeCKuX 3aementoB JI. U.
MemnneneeBa. CtpoeHue aToma

3.2.

XUMH4yecKas CBA3b.
OKHUCIMTENBLHO -
BOCCTAHOBUTEJIbHBIC PEaKIIN

Pe3epBHoe BpeMst

O0111e € KOJIMYEeCTBO YaCOB MO
nporpamMmme

68




TEMATHUYECKOE IINIAHUPOBAHMUE, 9 kaace

TE€MbI

Hanme HOBaHUe pa3feJIOB H TeM
MPOTrPaMMBbI

KoJyn4ecTBO 4acoB

Bcero

KoHTpoJbHBIE
padoThI

IIpakTH4e ckue
padoThI

Pasnenl. BemecrBou
XHMHUYE CKHE PeaKIUu.

17

11

[ToBTOpeHue u yriryOieHue
3HaHWHA OCHOBHBIX pa3/elioB
Kypca 8 knacca

1.2.

OCHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX peaKIHi

13.

ONEeKTPOIUTHIECKasT
auccormanmsa. XuMHUIeCKHUe
peaKkimu B pacTBOpax

Pa3znen 2. HemeTa/inl M X
coeIUHEeH M.

25

2.1.

O01mas xapaKTeprcTHKA
XUMHUYECKUX 3eMeHTOB VIIA-
rpymbl. 1'anoreHst

2.2.

OO01mast XxapaKTepUuCTHKA
XUMHYECKUX 37eMeHTOB VI A-
rpymel. Cepa u e€ coeIMHeHUS

2.3.

O06mas xapaKTeprCTHKA
XUMUYECKHX dIeMEHTOB V A-

rpymmbl. Azot, hocop u ux
COE/IMHEHUs

2.4.

OO01mas XxapaKTepUCTHKA
XUMUYECKUX 3neMeHToB [VA-
TpyIIbl. YTIEPOX U KPEMHHMIL, U
WX COEJIMHEHUS

Pa3znen 3. MeTa/lIbl 1 HX
coeIHHEHHUs

20

3.1

OO01pe CBOWCTBA METAJUIOB

3.2.

Basknenimme MeTainibl M UX
CO€ETMHE HUST

16

Paznen 4. Xumus n
OKpYyxKaloias cpejaa




4.1. XuMUS U OKpyXKaromias cpena 3
Pe3epBHoe BpeMsi 3
O0111e e KOJUYECTBO YACOB 10 68

nporpamme




IHOYPOYHOE II'TAHUPOBAHME, 8knacc

Ne Jlara npoBeaeHUA IIpuMmeyanue
YPOKa

Tema ypoka an dakt

Pa3zneu 1. Ile pBoHayaibHbIe XUMUYECKHE
nouarus. Temal.l. Xumns — Basknast
00J1aCTh € CTeCTBO3HAHUS U MPAKTHYeCKO i
JA€eATEeJHLHOCTH YesloBeKa (54.)

[MpenmeT xumuu. Poib XuMUM B )KU3HU 04.09
1 YyeJioBeKa. XuMus B CUCTeME HayK. Tena u
BeuiecTBa. Ou3nyeckre CBOWCTBA BELIECTB.

ArperaTHoe cocTostHEe BemecTB. [loHaTHe 0 07.09
METO/aX MO3HAHUS B XHMHH.

Hpaxkmuueckas paboma Ne 1. Ilpasuna | 11.09
3. paoomel ¢ nadbopamopuu u NPUEMBL
oopawenun c aabopamopHvim
obopyoosanuem.

4. YucTsle BemmecTBa U cMecu. CriocoOsl 14.09
pasjieneHus CMece.

Ilpakmuueckasa paboma Ne 2. Pazodenenue 18.09
5. cmeceil (Ha npumepe o4UCm KU NOBAD eHHOT
conu)

Tema 1.2. BemecrBa M XUMHYECKHE
peakuuu (15 4)

ATOMBI ¥ MOJIEKYJIbI. XUMUUYecKre dneMenTsl. | 21.09
6. [IpocTeie 1 cIOKHBIE BemecTBa. ATOMHO-
MOJICKYJISIPHOE yYCHHE.

25.09
7. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
OTHOCHUTENbEHAaA aTOMHAas Macca.
8. Xummaeckast popMmya. 28.09
OTHocuTesbHASI MOJIEKYJIIpHAsl Macca. 02.10
9. MaccoBas 701 XUMHY ECKOr0 dJIEMEHTA B
CO€ TUHE HUM.
10. BaneHTHOCTh aTOMOB XuMudeckux 1emenros. | 05.10
11. 09.10

3aKOH IIOCTOSIHCTBA COCTaBa BEIICCTB.




12.

Om3IecKue U XUMUIECKUE SIBICHUS.
XuMudeckasi peakipsi ¥ €€ IpU3HaKU.

12.10

13.

3aKOH COXpaHEHUsl MACChl BEILECTB.
XUMHYECKUE yPAaBHECHUS.

16.10

14.

XUMHYECKHAE yPaBHEHUS.

19.10

15.

Knaccuukanuss XAMUYECKUX PeaKIni
(coeauHeHMs, pa3IOKEHUs, 3aMEIICHUS,
oOMeHa).

23.10

16.

KoaundecTtBo BelecTBa. Mok,

26.10

17.

Mornsipnasg macca. B3auMoCBsI3b KOJIHUECTBA,
MacChl 1 YHCJIA CTPYKTYPHBIX €7 1HUILL
BELLECTBA.

06.11

18.

Pacuérsl mo gopmynaM XuMHUYECKHX
COCTMHEHNH.

09.11

19.

Pacué&tel o popMynaM XuMudeCKHIX
CO€IMHCHUIL

13.11

20.

Konmponwvnas paboma Ne 1 no pazoeny
«Ilepsonauanvuvle xXumuuecKue NOHAMUAY.

16.11

Paznen 2. Baxueiinme npeacTaBuTen
HeOPraHuYecKUX BellecTB

Tema 2.1. Bo3ayx. Kuciopona. [lonsitie 00
oxcuaax (6 v)

21.

BOBI[YX — cMech ra3oB. CocTaB BO3QyXa.

20.11

22.

Kwucopo — 31eMeHT U POCTOe BEIIECTRO.
Haxoxnenne kuciopona B npupose. CrocoOs
TOJTYYEHHsT KHUCIIOpo/ia B 1abopaTopyH U

MPOM BIIIUIEHHOC TH.

23.11

23.

Omsryeckre U XUMUYECKUE CBOHCTBA
(peakiwm ropenust). [IpuMeHeHHe KHUCIIOPOA.
Kpyrosopor kucnopona B npupone. O30H —
QJUIOTPONHAST MOAU(UKALS KUCJIOPO/IA.

27.11

24

Ilpakmuueckasa paooma Ne 3. Ilonyuenue u
cobupanue Kuciopooa, uzyuenue e2o
ceoiicme.

30.11




25.

Oxkcunpl. TemmoBorr  adekr  xumMuaeckon
peaKIHu, TePMOXUMHUYECKUE YpaBHEHUS, SK30-
Y DHIOTEPMUYECKUE peaKiMu. TOITHBO: yroib
U MeTaH. 3arps3HeHHe BO3/yXa, YCHICHHE
TTAPHAKOBOTO addekra, paspylIeHue
030HOBOT'O CJIOSL.

04.12

26.

Brrancnenne koandecTBa, MacChl
BEIIECTBA 110 YPABHEHUSIM XUMUUYECKHX
peaKuuu.

07.12

Tema 2.2. Bogopon. [lonsiTie 0 KUCJIOTAX U
cousx (8 4.)

27.

Bomopon — 3ieMeHT U IpoCTOe BELIECTBO.
Haxoxnenne Bogoposia B Ipupoze,
(dm3UYecKre W XMMUYECKIE CBOWCTRA,
NPUMEHEHHE, CTIOCOOBI MOy YCHH.

11.12

28.

Ilpaxmuueckasn padboma: Ne 4.
Ilonyuenue u cooupanue 6000pooa,
U3yueHue e2o C6oliCma.

14.12

29.

Kucnorsr u conun.

18.12

30.

Kucnors! u comm.

2.112

31

Konmponwvnas paboma Ne 2 no pazoeny
«Baxcnenimue npedcmasumenu
HeopzaHnuueckux eeugecme» (memot 2.1; 2.2)

25.12

32.

Mornsipablii 00BEM Ta30B.

28.12

33.

PacuéTel o XUMU4ECKUM YPABHEHISIM.

11.01

34.

PacuéTtel no XuMH4YECKUM ypaBHEHUSIM.

15.01

Tema 2. 3. Boga. PactBopsl. IlonsiTe 00
OCHOBaHHUAX (54.)

35.

Omnueckue cBOMCTBa BOAbL. Boma kak
pacTBOpUTENh. XUMUIECKHE CBOWCTBA BOJBI.
OcHoBaHusl.

18.01

36.

PacTBopsl. Ponb pacTBOpOB B pupoze 1 B
JKI3HU YesioBeka. KpyroBopor Bozbl B
npupoje. 3arps3HEHUE NMPUPOIHBIX BOJ.
OxpaHa ¥ 04YUCTKA MPUPOIAHBIX BOI.
HacprliieHnpie 1 HEeHACHILIEHHBIE PACTBOPBI.
PacTBOpMOCTB BELIECTB B BOJIE.

22.01

37.

MaccoBas 10715 BEIIeCTBa B pacTBOPE.

25.01

38.

Brruuciienys: ¢ UCIOIL30BaHUEM TOHITHS

29.01




«MaccoBasd J0JI1 BEHICCTBA B paCTBOPC»

39.

Ilpakmuueckas padoma Ve 5.
Ilpuzomoenenue pacmeopos c onpeoenénnoi
Maccoeoli 001ell pacmeopEéHnozo 6eujecmaa.

01.02

Tema 2.4. OCHOBHBIE KJIACCHI
HeOopranuyeckux coequHennii (114.)

40.

Krnaccudukaims HeopraHudeCKux
coenuaeHnd. Oxcunsl. Knaccudukarms
OKCHJIOB: coseoOpa3syroniue (OCHOBHBIC,
KHCJIOTHBIE, aM(OTEPHBIC) U
HecoseoOpasyronwe. HoMeHkaTypa OKCHI0B.

05.02

41.

Dmsnueckre 1 XUMAYECKHE CBOMCTBA OKCHIIOB.

ITomy4yenvie OKCHIOB.

08.02

42.

OcnoBanws. Kiaccudukampss OCHOBaHHI:
MIENIOYH ¥ HEPACTBOPHMbIE OCHOBAHUS.
HoMmenknatypa ocHOBaHHIA.

12.02

43.

dmsnueckre 1 XUMIMUECKHAE CBOICTBA
ocHoBaHui. [lomydeHne OCHOBaHMIL

15.02

44,

Kucnorsl. Knaccudukarms Kucior.
HomeHknatypa KUCIOT.

19.02

45.

dmsnueckre 1 XUMMUECKHAE CBONCTBA KHUCJIOT.
Psan akruBHocTH MeTamnoB H.H. bekeToBa.
[TonydeHue KUCIIOT.

22.02

46.

Comu. HomeHnknatypa cosneil.

26.02

47.

Ddmsnueckre U XUMHAYECKHAE CBOMCTBA CONEN.
[Tonyuenue coneil.

29.02

48.

['eHeTHueckas cBsA3b MEXAY KIIaCCaMHU
HEOPraHMY€CKHUX COEIUHEHUIL

04.03

49.

Ilpaxkmuueckasa pavoma Ne 6. Peusenue
IKCHEPUMEHMAILHBIX 3a0ay No meme
«Basicneimue knaccel Heopzanuueckux
COeOuHeHuily.

07.03

50.

Koumponvnasn paboma Ne 3 no pazoeny
«Bastcneiimue npeocmasumenu
HeopzaHuueckux eeugecme» (memot 2.3; 2.4)

11.03

Pa3zneu 3. Ile puoauyeckuii 3aK0H 1
Ilepuoauyeckas cucteMa XUMH Y€ CKHX




nemeHTOB /I. U. MenneaeeBa. CTpoenue
aTOMOB. XMMHYe CKas CBA3b.
OKHCInTEeIbHO-BOCCTAHOBHTEIbHbIE
peakiuu. Tema 3.1. [lepuonuyecknii 3aKoH
u [lepuomuyeckasi cucreMa XUuMHYe CKHX
nemeHTOB JI. U. MenneseeBa. CTpoeHue
aroma (74.)

ol.

IlepBble MOMBITKH KIaCCUDUKALAA
XAMHYECKHX dneMeHToB. [TonsaTre o rpyrmmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE U
IIEJTI0OYHO3EMEITbHBIE METAJUIBI, [AJIOT€HBI,
MHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpbIE
00pa3yroT aM(OTEpHBIC OKCHIIBI U
TUPOKCHUIIBL.

14.03

52.

[lepuonnueckuii 3aKoH.

18.03

53.

Crpoenue aromoB. CocTaB aTOMHBIX sIIEP.
W3oTOonBl. DIEeKTPOHBI.

21.03

o4.

CrpoeHue EKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XUMHYECKUX 3JIEMEHTOB
ITepuonmaeckoii cuctemsl .. Menneneesa.

01.04

55.

Ileproamieckas cucTeMa XUMH4ECKUX
anemenToB [I.W. Menneneena.
Kopotkonepuontas 1 AMMHHONIEpUOIHAS
¢dopmel TTeproaudeckoi CUCTEMBI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [lepuonsl u
rpymmbel. OU3HYECKUI CMBICI IOPSIAKOBOTO
HOMEpa, HOMEPOB MEPUOIa U TPy
JNIEMEHTA.

04.04

56.

XapakTepruCTHKa XUMHUIECKOT0 AIIEMEHTa TI0
ero nonoxeHuto B Ilepuonmaeckoii cucteme
.M. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHMS pajiyca aTOMOB XUMHIECKUX
DIIEMEHTOB, METATMICCKUX U
HEMETaJJIMIECKUX CBOICTB 0 TPYIaM |
TIepUoJIaM.

08.04

S7.

3Hauenue [ lepriognaeckoro 3akoHa U
[Teproguueckoi CUCTEMBI XUM WY ECKUX
3JIECMEHTOB JIJISl pA3BUTHUA HAYKU U MPAKTHKHU.
H.N. MeHnenees — y4€HbIN U T'paKIaHUH

11.04

Tema 3.2. XuMu4yeckasi CBA3b.
OKHCJIUTEIHbHO - BOCCTAHOBHUTEIbHbIE
peaknuu (8 4.)




58.

XuMmraeckas cBsi3b. KoBaneHTHas (TIONsipHast U
HETIOJISIPHAsL) CBSI3b. DJIEKTPOOTPULIATEIBHOCTh
XUMUYIECKHX 3JIEMEHTOB.

15.04

59.

KoBasenrHas (TionsipHasi 1 HETIONSIPHAS) CBSA3b.

18.04

60.

Honnaga ¢Bsa3b

22.04

61.

CTeneHb OKUCIICHMS.

25.04

62.

CreneHp OKUCIIEHYS.

02.05

63.

OKUCIIUTEIBHO - BOCCTaHOBUTEIbHBIE
peakup. IIpouecchl oKucIeHus: 1
BoccTaHOBJIeHUS. OKUCIUTENH U
BOCCTAHOBHT I

06.05

64.

OKHCTIUTEIHHO - BOCCTAHOBUTEJIbHBIC
peaxuum. [Ipoueccsl okucieHus u
BocCTaHOBIICHHA. OKUCIIUTEIN U
BOCCTaHOBHTEIIH.

13.05

65.

Konmponvnasa paooma Ne 4 no pazoeny
«llepuoouueckuii 3axon u Ilepuoouueckasn
cucmema xumuueckux nemenmos /1. H.
Menoeneesa. Cmpoenue amomos.
Xumuueckasn ceazp. OkuciumenbHo-
60CCIMAHOGUmM EILHBIE PeAKUUI).

16.05

IloBTOpEHMe N3y4eHHOTO MaTepuaa (34.)

66.

OCHOBHBIE KJIACCHI HEOPTaHIIECKHX
CO€ETUHE HUM.

20.05

67.

[Teproguueckuii 3akoH u Ileprognueckas
CHCTEMa XMMH4YECKUX aneMeHToB . 1.
MemnneneeBa. CTpoeHHE aTOMOB.

23.05

68.

PacuéThl Mo XUMUIECKNIM YpaBHEHISIM.

27.05




INIOYPOYHOE II'TAHUPOBAHHME, 9 knacc

Ne JarTa npoBeaeHus IIpumeuyanue
yYpoKa

Tema ypoka 13K dakr

Pa3neq 1. BemecTBo M xXuMnueckue
peaxkuun. Tema 1.1.IloBTopeHne n
yriy0JieHue 3HAaHUH OCHOBHBIX pa3JieJioB
Kypca 8 kiaacca (5 4.)

1. [Iepuonuueckuit 3akoH. [lepuoanueckas 04.09
cUcTeMa XuMUUYeCcKux 31eMeHToB J[. 1.
MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KM, KAJIBLIUS U UX
COEIMHEHNI B COOTBETCTBUH C MOJIOKEHUEM
31emMeHTOB B [lepuonnueckoii cucreme u
CTPOEHUEM UX AaTOMOB

2. CtpocHueE BelecTBa: BHIBI XAMUYECKON 07.09
CBSI3U. TUTIBI KPUCTATUIMYECKUX PEIIETOK,
3aBHCUMOCTEL CBOMCTB BeEIlleCTBA OT THIIA
KPUCTAJUINYECKON PEIETKUN U BUAA
XUMHYECKON CBSI3H.

3. Knaccudukanust 1 HoMeHKIaTypa 11.09
HEOPraHUYECKHUX BEIIECTB.
4, XMMHYECKHE CBOMCTBA BEIIECTB, 14.09

OTHOCSIIMXCS K Pa3IM4YHbIM KiIaccaM
HEOPraHWYECKUX COCIMHEHUH,
TEHETUYECKAs CBS3b HEOPTraHUYECKUX
BEILIECTB

5. Konmponwvnaa paooma Nel no meme 18.09
«lloemopenue u yenyonenue 3nanuii
OCHOGHBIX pa3denos Kypca 8 knacca»

Tema 1.2. OcHOBHBIE 3aKOHOME PHOCTH
XMMHYeCKUX peakumii (4 4.)

6. Kiaccudukanuss XAMUYECKHX PEAKITUi 10 21.09
pa3UYHBIM IPU3HAKaM (10 YUCITY U COCTaBY
YJacTBYIOIIMX B PEaKI[MU BEIIECTB, IO
TETIOBOMY A(PEKTy, 1O H3MEHEHHUIO
CTETeHEN OKUCIEHU S XUMUYECKUX
9JIEMEHTOB, 10 00PATUMOCTH, IO YYaCTUIO
KaTajau3aropa). JK30- U SHJI0TEPMHUYECKIE
Ak, TS PMOXUMHICCKIEC YPAaBHCHMUSI.

7. [ToHsiITHE O CKOPOCTH XMMHYECKOH peakmuu. | 25.09
[onsTre 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKnX peakuusx. [lonsrue o
TOMOTEHHBIX M TeTEPOTCHHBIX PEaKIIHSIX.




Tlousarue o katanuse.

[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
@DaxTopbl, BAUSIOLME HA CKOPOCTh
XAUMHYECKON PEAKIUHU U MOJIOKEHHUE
XAUMHYECKOTO PAaBHOBECHSL.

28.09

OKUCINTENbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTaHOBUTEIBHOM
peakuuu. CocraBieHUE ypaBHEHU N
OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peaxkuuil ¢ UCIO0JIb30BaHUEM METO/1a
3JIEKTPOHHOTO OajlaHca.

02.10

Tema 1.3. DyeKTpOIUTHYECKASA
aucconranus. XuMu4eCKre peakuu B
pacTBopax (8 u.)

10.

Teopus 27IEKTPOIUTUYECKON AUCCOLUALINY.
DJIEKTPOJIUTHI U HEANEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHHW3M NHCCOLMAIINH BEILECTB
C Pa3IUYHBIMH BUIAMH XUMHYECKON CBSI3H.
Crenens nucconuanuy. CUILHBIE U CIa0bIe
AJICKTPOTUTHI.

05.10

11.

Peaknimm  wmonHoro obmeHa.  YCloBHA
MPOTEKAHUS peaKkuii HMOHHOTO OOMEHa,
MOJIHBIE u COKpaIl¢HHbIE HOHHEIE
YPaBHEHUSI pEaKLUiA.

09.10

12.

CBolicTBa KHCJIOT, OCHOBAaHMHA B CBETE
MPEACTAaBICHU 00  DIIEKTPOIUTHYECKOM
nucconarmu. KadecTBeHHBIE peakunyd Ha
HOHHI.

12.10

13.

CaoiicTBa coieii B CBETE MPEICTaBICHUH 00
AIEKTPOIUTHYECKOM JMCCOLMAIINH.
KauecTBennsie PCaKI HAa NOHBLI.

16.10

14.

Boruuncnenus: mo ypaBHEHUSIM XUMUYECKUAX
peakuui

19.10

15.

Konmponwvnasa pavoma Ne 2 no paszodeny
«BelecTBO M XUMHUYECKHE PeaAKINID
(Temnl 1.2; 1.3)

23.10

16.

[TonsATHE O TMAPOINU3E CONEM.

26.10

17.

Ilpaxmuueckasn paboma Ne 1. Pewwenue
IKCHEPUMEHMAIbHBIX 340a4 NO meme.

06.11

Pasznen 2. HemeTa/libl M MX COeIUHEHUS.
Tema 2.1. O0masi xapakTepucTHKA
XUMH4YeCKHX 1eMeHTOB VIIA-rpynnsi.




["ajiorensl (4 4.)

18.

OO0mas XapaKTepUCTUKA raJOTeHOB.
OcobenHoctn CTpOEHUS aTOMOB,
XapaKTepHbIE CTETICHU OKH CJICHUSI.
Ctpoennie u  (uU3HUYECKHE  CBOWCTBa
IIPOCTHIX BEIICCTB - TJIOTCHOB.
XUMHYECKHE CBOICTBA Ha MpUMEpe Xopa
(B3aumojieficTBue c MeTallIaMu,
HEeMeTa/ulaMH,  Imejnodamu).  JleicTBue
XJIOpa Ha OPraHH3M YelIOBeKa.

09.11

19.

Xnoposoaopoa. JeiicTBue XIIopoBO0pOIa
Ha OpraHu3M YeJIOBEKa.

13.11

20.

ComsgHas KICa0Ta, XMMHUECKAE CBOMCTBA,
MOoJy4yeHHe, NpuMeHeHne. Baxxnenmme
XJIOPU/IbI M UX HAXOXKJIEHUE B IPUPOJE.

16.11

21.

Ilpakmuueckaa paooma Ne 2 Ilonyyenue
COJIAHOU KUCTIOMbl, U3YUEHUE e€ C6OIICME.

20.11

Tema 2.2. O0masi XxapakTepucTHKA
XUMHYeCKHX 3J1eMeHTOB VI A-rpynnsbl.
Cepa u eé coequnenus (6 4.)

22.

OOmas xapakrepucTuka 3jeMeHToB VIA-
rpynibl. OCOOEHHOCTH CTPOEHU ST aTOMOB,
XapaKTepHbI€ CTENEHU OKUCICHUSI.
Ctpoenue u pu3nyecKkiue CBONCTBA MPOCTHIX
BEILECTB — KUCJIOPOJa U CEpBHI.
AnnotponHbie MOAUQUKAIIUN KUCIOPOJa U
cepbl. XUMHUUYECKHE CBOKMCTBA CEPBHI.
Haxoxnenue cepsl U €€ coeIMHEHU B
MpUpoe.

23.11

23.

CepoBogopo, cTpoeHue, pu3ndeckue u
XUMHUYECKHE CBOMCTBA.

27.11

24,

OKCI/II[BI CCPBI KaK IMPCACTABUTCIIN
KHCJIIOTHBIX OKCHIOB.

30.11

25.

Cepnas KU CJIOTA, ¢dusnyeckue u
XAMHYECKHE  CBoMcTBa  (OOmme  Kak
IpeacTaBUTENsl  Kiacca KUCIOT U
cnenuduieckue).

04.12

26.

XUMHMUYECKHE PEaKIUH, JIekKalMe B OCHOBE
MPOMBILIUIEHHOTO ~ crocoba  MOJTy4eHHS
cepHoi  kucnotel. [lpumenenme. Conn
CEpHOM KHUCJIOThI, KauyeCTBEHHAas peaKuHs
Ha Cyab(ar-noH.

07.12

27.

XHUMUYECKOE 3arpsA3HEHNE OKPYKAIOIICH
Cpelbl COeTMHEHUSIMH CEPBI (KUCIOTHBIE

JIOKM, 3arpsi3HEHHE BO3yXa U BOJOEMOB),

11.12




crocoObI €ro MpeIoTBPaICHHUSL.

Tema 2.3. OO0masi XxapakTepHCTHKA
XMMHMYECKHUX JJeMeHTOB VA-rpynmsl.
A3ot, ¢pochopu ux coequnenus (7 4.)

28.

OOmast xapakTepucTUKa 3JIeMEHTOB VA-
rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEeHH OKUCICHMS. A30T,
pacrpocTpaHeHue B NMpUpoAe, (U3NIECKUE
M XUMHYECKuE CBOMCTBA. KpyroBoport
a30Ta B IPUPOJIE.

14.12

29.

AmMmHax, ero ¢Gpu3n4ecKue U XUMHUECKHE
CBOWCTBA, [TOJy4eHHE U TpuMeHeHue. Conu
aMMOHUS, UX QU3NYECKUE U XUMHYECKHE
CBOICTBa, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha HOHbl aMMOHMUSL.

18.12

30.

Ilpakmuueckasn paboma Ne 3 Ilonyuenue
ammuaka, uzyuenue e2o ceoiicms.

21.12

31.

A3OTHas KHCIOTa, €€ MOJIy4YeHHE,
(u3nueckne U XMMUYECKHE CBOWCTBA
(o0ume KaKk MpeacTaBUTENS KIacca KUCIOT
U cnenuduieckue).

25.12

32.

Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHUSI B KAUECTBE MU HEPAIbHBIX
ynoOpeHunit. XUMHYECKOEe 3arpsi3HeHNE
OKpY)KaIOIllel CpeJibl COeTMHEHUSMU a30Ta
(KMCTIOTHBIE T0XK]IU, 3arpsi3HEHNE BO3YyXa,
MOYBHI U BOJIOEMOB).

28.12

33.

®dochop, aWIOTpOnHBIE  MOAUPUKAITNN
dochopa, usmyeckne U XUMHYECKUE
CBONCTBA.

11.01

34.

Oxcun pocdopa (V) u gocopHas
KHCIIOTa, (QU3MYECKHE ¥ XUMUUYECKUE
CBOICTBa, monydyeHue. Mcnonb3zoBanue
(docdaToB B KauecTBe MUHEPATbHBIX
yaoOpeHu it

15.01

Tema 2.4. OOwass XxapakrepucTHKA
XUMHU4YEeCKHX 3JjeMeHToB [VA-rpynmsi.

Yriepoa M KpeMHHUIl, 1 UX COeIMHEHUS
@8 u.)

35.

OOmas xapakrepucTuka 3yeMeHToB [VA-
rpymibl. OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIC CTENEHU OKUCICHUSI.
Yrepon, auIoTpOIHBIE MOTU (DHKAIIHH,
pacrpocTpaHeHue B IpupoJe, Gu3ndecKue
Y XUMUYECKHE CBOHCTBA. AICOPOIHSL.

Kpyrosopor ymiepona B npupoze.

18.01

36.

Oxcuapl  yriuepoma, uX (QU3HYECKUE U
XHMHYECKHE CBOMCTBA, ICHICTBHE HA KUBEIC
OpraHHU3Mbl, TMOJYYCHUE U MPUMEHEHHUE.
DKoNoruueckue MpoOIeMbl, CBS3aHHBIE C
okcugoM  yriepona  (IV),  rumotesa

22.01




I7100a7IBHOTO HOTEIJICHUS KIMMara,
NapHUKOBBIA 3(dekr. YronbHas Kucaora u
e€¢ comu, X (U3NYECKHE U XUMHYCCKHE
CBOMCTBa, TMOIydeHHME M IpUMEHEHHE.
KauectBeHHass peakuusi Ha KapOoHaT -
noHsbl. Mcnonbs3oBanne kapOOHATOB B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

37.

Ilpakmuueckaa pavoma Ne 4. Ilonyuenue
Y2NIeKUC1020 2a3a, U3y4eHue e2o C60ICme.

25.01

38.

[epBoHavanbHbIC HOHSATHSI 00
OpPraHWYEeCKHUX  BEIIECTBAaX KaKk O
COeNMMHEHMSAX yriepoga (MeTaH, OJTaH,
STHJICH, alleTuIeH ). [IpupoiHbIe HCTOUHUKH
yTIEBOJOPOIOB (Yroyib, TPHUPOIHBIA a3,
HedTh), TPOAYKTHI HUX THepepaboTKu
(OGen3uH), wux pomb B OBITY W®
IPOMBIIUIEHHOCTH..

29.01

39.

IlepBoHavanbHbIE MOHATUSA 00
OpPTraHWYEeCKHNX  BEIIECTBAaX Kak O
COEMHEHMSIX yIriiepo/ia (3TaHol, TIMLEPHH,
yKCyCHast KUCJIOTA). [lonsTue 0
OMOJIOTHYECKH BAXXHBIX BEIIECTBAX: KHUPAX,
Oenkax, YIiaeBoJax — U UX POJIM B KU3HU

YEJI0BEKA. MarepuaiibHOE €IUHCTBO
OpPTaHUYECKUX u HEOPTraHUYECKU X
COEMHEHUI.

01.02

40.

Kpemuuii, ero ¢usnueckue m XUMHYECKUE
CBOMCTBa, TMOJy4eHHE U MPUMEHEHHUE.
CoenuHennsi kpeMHUs1 B npupoje. Obdume
npezacraBieHus 06 okcuae kpemuus (IV) u
KpeMHHueBOW  kuciote. CHUIUKATBI, WX
UCIIONIb30BaHME B ObITY, MEIULUHE,
MIPOMBIIUIEHHOCTH. Baxneinnme
CTpPOUTENIbHBIE  MaTepuaibl:  KepamHKa,
CTEKIO, IIEMEHT, OETOH, KeJIe300€TOH.
[IpoGiembl  6G€30MacHOTO  HMCIOJIB30BAHUS
CTPOUTEIBHBIX MaTepuasoB B
MTOBCEIHEBHOM KU3HU.

05.02

41.

Ilpakmuueckaa paboma Ne 5. Pewenue
IKCHEPUMEHMAIbHBIX 3a0a4 ho meme
«Bascneinmuue  nememannwt  u  ux
coeOuHenun»

08.02

42.

Koumponvnaa paboma Ne 3 no pa3zoeny
«Hememannwt u ux coeounenus.

12.02

Paznea 3. MeTta/libl 1 UX cOeIMHEHHUS.
Tema 3.1. O0ume cBoOCTBA METAJNJIOB
4 4.)

43.

OOmass ~ XapakTepucTHKa  XUMHYECKUX
DJIEMEHTOB — METAJIOB HAa OCHOBAaHUM HUX
nojoxkeHuss B Ilepuommueckon cucreme
xumudeckux sneMenToB (.M. Menneneera

15.02




U CTpoeHHs aroMOB. CTpOCHHE METAIUIOB.
Merannuueckas CBS3b MW METalIndecKas
KPUCTAJIINYECKAs PEILETKA

44,

DJNEKTPOXUMUYECKAN  psiJl  HaNPSHKEHUM
MeTaiioB. Du3nyeckue U XUMHUYECKUE
CBOMCTBA METAJUIOB.

19.02

45.

OOmme cmocoObl TONY4EeHUs] METaJIOB.
CmiaBsl  (CTallb, YYTYH, MIOPATIOMUHUM,
OpoH3a) W WX TPUMEHEHHE B OBITY H
MPOMBIITIEHHOCTH.

22.02

46.

[lonsiTe 0 KOPpPO3UM METAIIIIOB, OCHOBHBIE
crnocoObl  3aIMTBl  UX OT KOPPO3HH.
Beruncrienus: mo ypaBHEHUSAM XUMHUYECKH X
peakuui, ecaiu OOUH U3 PEarcHTOB
COZIEPXKUT IPUMECH

26.02

Tema 3.2. Baxueiilime MeTAJIBI H MX
coequnenust (16 4.)

47.

IllemoyHnbple  MeTaUIBI:  TIOJOXKEHUE B
[lepuoguueckoit  cuUCTeME€  XMMHUYECKH X
aneMeHToB JI.1. MeHnpeneeBa, CTpOeHUE UX
aTOMOB, HaX0XJCHHUE B MPUPO/IE.
du3nyecKkue W XMMHUUYECKHE CBOWCTBaA (Ha
IpUMEPE HATPUS U KaJIus).

29.02

48.

Okcuapl M TUAPOKCUIBI HATPUS U KaJusl.
[IppuMeHeHne IIETOYHBIX METAIOB U HX
COEIUHEHU.

04.03

49.

IllemoyHo3eMenbHBIE META/UIBI MarHui u
KaJdpUHUM: mojoxeHue B Ilepuoanueckoit
CUCTEME XHUMHUYECKMX dieMmeHToB JI.M.
MeHnneneeBa, CTpOEHHE HMX  aTOMOB,
HAaXOXJeHue B npupone. Pusuueckue u
XAMHYECKHE CBOMCTBA MATHUS U KaJIbITHSL.

07.03

50.

Baxneiinme coenuHeHus Kanblus (OKCHI,
TUAPOKCHU]I, COJIN).

11.03

51.

BeraucneHus: mo ypaBHEHHSIM XUMUYCCKUA X
peakiui, ecau OJUH W3 PEarcHTOB JaH B
HU30BITKE.

14.03

52.

KécrkocTp BOOBI W CIIOCOOBI €6
YCTPaHEHHSL.

18.03

53.

Ilpakxmuueckas pavoma Ne 6. JKécmxocmp
600bl U MeMOObl €€ yCmpaneHus.

21.03

54.

AntomuHuii: nonoxenue B [lepuognueckoit
CHUCTEME XUMHYeCKHX d31eMeHnToB JI.I.
Menpeneesa, CTpOEHUE aToma,
HaxoXJeHue B Tmpupojae. Dusmyeckue u
XUMHUYECKUE CBOWCTBA ATIOMUHUS.

01.04

55.

Am¢oTepHble  cBOWCTBa  OKCHJAa U
TUIPOKCUIA AITFOMUHUSL.

04.04

56.

Beruncnenue maccoBod oM BBIXOAA
MPOJIYKTa PEaKIUuu

08r004




S57.

Keneso: nonoxenue B [lepuonnueckoit
CHCTEME XUMHUYECKHX 3aemMeHToB J[.1M.
MenpeneeBa, CTpOEHUE aTOMA,
HaxoXJeHue B npupoae. duznueckue u
XHUMHYECKHE CBOMCTBA JKeJe3a.

11.04

58.

Oxcupl, Tuapokcu bl u conu xenesa (II) u
xenesa (III), ux cocras, cBolicTBa U
MOJTydCHUE.

15.04

59.

Beruucaenust: mo YPaBHCHUAM XUMHUYCCKHUX
peaK].[HfI, €CJIM OJJMH M3 pCarcHTOB JIaH B
HU30BITKS MIJIH COZACPIKUT NPUMCCU

18.04

60.

Ilpakxmuuecxkaa padoma Ne 7. Pewenue
IKCREPUMEHMAILHBIX 3A0a4 HO meme
«Baorcneiiuue Memaiibl u ux
COCOUHECHUS).

22.04

61.

O0001meHne 3Hanunii 1o TeMe «BaxxHenme
METaJJIbI U UX COCIUHCHU D)

25.04

62.

Koumponovnaa paooma Ne 4 no paszoeny
«Memannvl u ux coeOuHeHus.

02.05

Pa3znea 4. Xumusi 1 OKpysKamomas cpejaa.
Tema 4.1. Xumus n okpyskamwomasi cpeaa
B u)

63.

BemectBa u MaTcpuajibl B MOBCEIHEBHOM
KHU3HHU YCIIOBCKA.

06.05

64.

be3onacHoe ncnonp30BaHME BEILECTB U
XUMHUYECKHX peakuuil B ObITy. [lepBast
IIOMOIIb ITPY XMMUYECKUX 0XKOTrax U
OTpaBJICHUSX

13.05

65.

XHWMUYECKOE 3arps3HEHNE OKPYKAIOIIEH
cpenbl (mpeaenbHas TOMyCTUMAs
KOHLIEHTpaLus BenecTs). Posb xumuu B
pEIIEHUH YKOIOTUYECKUX MpoliIeM

16.05

IMoBTOpeHNE U3Y4EeHHOTO MaTe puaJia
(34.)

66.

OKuUCINTENbHO-BOCCTAHOBUTEIbHbBIE
peaxiuu, EKTPOHHBIH OanaHc
OKHCJIUTEIbHO-BOCCTAaHOBUTEIHHOM

peaKIuu.

20.05

67.

Peakuuu noHHOIO oOmeHa

23.05

68.

Hemerannsl u ux COCIMHCHUA




YYEBHO-METOJJMYECKOE OBECIHEYEHHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

Xumus, 8 kracc: yaeouux/ I'abpuensa O.C., Ocrpoymo WN.I'., CragkoB C.A.- 4-e u3sn., crep.
— M.: IIpocBemenue, 2022

Xumus, 9 kiace: yaueouux/ 'abpuensa O.C., Ocrpoymos N.I'., CraakoB C.A.- 4-e u3sn., crep.
— M.: IIpocBemenue, 2022

METOANYECKHUE MATEPHAJIbBI JJISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023 /04/ Xumusi- 6a30BbIii - ypoBEeHb.- Peanu3anusi-
tpeboBanmnii-®I'OC-ocHOBHOTO-0011IETO-00pa3oBanmsl.- MeToandeckoe-mocooune-is-
yaurenst.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbl CETU MUHTEPHET

https://edsoo.ru/rabochie-programmy/
https://interneturok.ru/
https://my.1september.ru/
https://foxford.ru/teacher-dashboard
http://www.fipi.ru/
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