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IlepBoHa4Ya/IbHbIE XMMUYECKHE TOHSATHS

[Ipenmer xumuu. Poiib XMMHUM B KU3HU 4Ye€IOBEKa. XUMHUA B CHCTEME HayK. Teila M BEIIECTBA.
®du3nyueckre CBOMCTBA BEUIECTB. Arperarnoe coCTosiHue BellecTB. [loHsTHE 0 METOAAaX MO3HAHUS B XUMUH.
UucTtsie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMECEe.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3ieMeHToB. IIpocteie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYJISPHOE YUCHHE.

Xumuyeckas popmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX SJE€MEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa
BemiecTB. OTHocuTenbHas aromHass Macca. OTHOCHUTeNbHash MOJEKyJisipHas Mmacca. MaccoBasi 101
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monbs. MousipHasgs macca. B3auMOCBA3p KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacu€Tsl mo hopMynaM XUMHUYECKUX COCTUHEHHIA.

dusnueckrue M XUMHYECKUE SIBIICHUS. XUMHYECKas peakius U e€ NpHU3HAKU. 3aKOH COXPaHECHHS
Macchl BemecTB. XuMHuYeckue ypaBHeHHs. Kiaccudukamuss XUMHYECKHX peakuuil (CoeIuHeHus,
pa3noKeHus1, 3aMeIeHUsI, 0OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYI0H, MTpaBwiIaMi padOTHI B TaOOpaTopuH U MpuéMamMu OOpamieHus ¢
1abopaTopHBIM 000PYJIOBAaHHEM, HU3yUEHUE U ONMUCAHUE (PU3UYECKHX CBOWCTB OOPA3I[OB HEOPTAHMUYECKUX
BEIECTB, HaOmiojeHne (u3mueckux (IUIABJICHHE BOCKA, TasHHUE JbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHACHCAlMs BOJbI) M XHUMHUYECKUX (TOPEHHE CBEYH, MpPOKaIMBaHHE MEIHOW IMPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHCJIOTOM) SBJIEHMH, HAOJIOJEHWE U ONMCAHHWE IPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakuui (pa3ioeHHe caxapa, B3aHUMOJCIHCTBHE CEPHOM KHCIOTHI C XJIOpUAOM Oapus,
pasnoxxenue ruapokcuaa menu (1) mpu HarpeBanun, B3auMoieicTBHE kene3a ¢ pactBopom conu meau (11),
U3y4YeHHE CrmocoOOB pa3leneHus CMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBaHUE, BBIMAPUBAHUE,
JTUCTUIUIALMS, XpomaTorpadusi, TPOBEICHUE OYUCTKH TOBAPEHHOM COJIM, HAOJIOJEHHWE M OIHCAaHUE
pe3yabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/aHHE Mojenen
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Bakueiliue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — snemeHT u mpoctoe BemiecTBo. Haxoxnenue
KHCIIOpOoJia B MpHpoje, pusndeckre U XUMHUECKHe cBoiicTBa (peakuuu ropenus). Okcuzasl. [Ipumenenue
kuciopoaa. CriocoOb! MOTYYEeHUsT KHCIOPOAa B JIA0OPATOPUH U POMBIIIIIEHHOCTH. KpyroBopoT kucimopoa
B nipupoe. O30H — aJoTpornHas Moau(UKaIH KUCIOPOAa.

TemmoBoit 3pPexT XUMHUUIECKON peakinu, TEPMOXUMHYCCKUE YPABHCHHS, dK30- U IHAOTCPMHUCCKUE
peakuuu. TomIMBO: yroib U MeTaH. 3arps3HeHHE BO3yXa, YCUICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Boaopoja B MpHpoje, (U3NYECKUE U
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI osyueHus. Kuciotsl u conu.

Monsipablit 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoicTBa Boabl. Bojga kak pactBoputens. PacTBopbl. HacklllleHHbIE U HEHACHIILIEHHBIE
pacTBOpBl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBas A0Js1 BEUIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
Boabl. OcHOBaHMs. Poiib pacTBOPOB B MpHUPOJE M B JKU3HU 4YesloBeka. KpyroBopoT BOJbI B HPHUPOJE.
3arpsi3HeHue TpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss ~ HEOPraHMYECKUX  COCTUHEHUH. Oxcuppl. Knaccudukanmss ~ okcuaos:
coneoOpa3ymoiure (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. HoMeHknatypa OKCHIOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [loyueHne okCcuaoB.



OcHoBanus. Knaccudukanus ocHoBaHMIA: IIENOYM M HEpPacTBOPUMbIE OCHOBaHUA. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loryuyeHre OCHOBaHUI.

Kucnotel. Knaccuduxarmus kucinor. Homenknarypa kucnor. dusznueckue U XUMHUYECKHE CBOWCTBA
kucnot. Psan aktuBHoctu metamuioB H. H. bekerosa. [loyuenue kucnor.

Conu. Homenkiartypa coseit. @uznueckue 1 XUMUYECKUE CBOMCTBA cosieil. [Tomyuenue comei.

['eneTndeckas CBsI3b MEXKIYy KilacCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEeJeNieHne CoJepKaHUsl KUCIopoda B BO3AyXe, IMOJydeHue, colOupaHue,
pacrno3HaBaHHe U U3YUYEHHE CBOICTB KUCIOPOAa, HAOMIOIeHNE B3aUMOACUCTBUS BEUIECTB C KHCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHHUS W TIPEKpAIIEHUS TOpeHus (Imokapa), 03HAKOMIIGHHE C o0pa3lamMu OKCHIIOB U
OIHCaHUE UX CBOMCTB, MONy4YeHHE, COOMpaHMe, PACTIO3HABAHNE U M3yUEHHUE CBOWMCTB BOAOPOJA (TOpeHue),
B3auMojeiictBue Boxopoaa ¢ okcuaom wmeau (II) (BOo3MOXXKHO HCIOJB30BaHUE BHJIEOMATEPUAIIOB),
HabOmoieHne 00pas3IoB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIeI0BAaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IM4YHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C ONPEACIEHHOM MACCOBOM  J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C MeTaUIaMH (HATpUEM U KalblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPHATIOB), HCCIICIOBAaHUE OOpa3IOB HEOPraHMYECKHX BEIISCTB Pa3IIUYHBIX
KJIacCOB, HAONIOZCHHE WM3MEHEHMsI OKPAaCKM HMHIMKATOPOB B PACTBOpPax KHUCJIOT U MLIEJIOYEH, H3ydCHHE
B3aumojeiictBus okcuaa menu (II) ¢ pacTBopoMm cCepHOM KHCIOTBHI, KUCIOT C MeETalJlaMH, pPEaKIMi
HEWTpalIu3aluy, IOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO MeETajlla APYruM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/au Mo Teme «BaxxHelime Kiacchl HEOPraHUYEeCKUX
COCTUHEHUIY.

Mepuoauveckuii 3akod u Ilepuoanyeckas cucrema xumudeckux djemedToB /I, U. Menaeneena.
Crtpoenue atoMmoB. XumMudeckas ¢Bsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIHU

[TepBbie MOMBITKH KIACCUPUKAIINNA XUMHUECKHUX dJIeMEHTOB. [IoHSATHE O TpynHmax CXOAHBIX 3JIEMEHTOB
(1IenoYHbIe U LIEIOYHO3EMEIbHbIE METAJLIbl, TAJIOI€Hbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOphIE 00pa3yroT
amM(pOTEepHBIC OKCUBI U TUIPOKCHU]IBL.

[Tepuonuueckuii 3akoH. [lepuommueckass cucrtemMa xumuyeckux osnemeHtoB JI. WM. Menneneena.
Kopotkomnepuonnas u amuHHOnepuoaHas ¢opmbl [leproandeckoit CUCTEMBbl XUMHUYECKUX 3JEMEHTOB /.
N. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUN CMBICI MOPSAJIKOBOTO HOMEpa, HOMEpPOB Iepuoja U
TPYIIIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHue 3JIEKTPOHHBIX 000JI09eK
aToMOB nepBbIX 20 xumMuueckux neMeHToB llepunoanueckoit cucrems! Jl. 1. MenneneeBa. Xapaktepucruka
XUMHYECKOT0 3JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoanueckoit cucreme J[. 1. Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHUsI paJuyca aTOMOB XHMHUYECKUX OJEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOAAM.

3nauenue llepumonuueckoro 3akoHa u Ilepuogmyeckoil CUCTEMbI XMMHYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [{. 1. MeHneneeB — y4€HbIN U rpakIaHUH.

Xumnueckasi cBsi3b. KoBajieHTHast (MOJsipHass W HEMOJISIPHAS) CBSI3b. JIEKTPOOTPUILIATEIBHOCTH
XUMHUYECKUX JIeMEHTOB. VIOHHas CBA3b.

Crenenb oxucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [lpoliecchl OKHCIEHUS U
BOCCTaHOBJEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3lloB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJICHCTBUE THJIPOKCHIA LMHKA C
pacTBOpamMu KHUCJIOT M WIEJOYEH, MPOBEIACHUE OIBbITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuwle céazu

Peanu3anus MeXnpeaMeTHbIX CBS3€H MPU HM3YYEHHH XMMHMHM B 8 KJIacce OCYIIECTBIIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSATUH, SBISIOMIUXCS CHUCTEMHBIMH
JUISL OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHSTHS: HAY4YHBIA (aKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHaJN3, CUHTE3,
KJaccu(puKanus, MePUOAUIHOCTh, HAOIIOJCHUE, JKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJCIb,
SIBJICHHE.

dusnka: martepus, aToM, JICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHJ, U30TOIbI, PAJMOAKTHBHOCTH,
MOJIeKYJa, DJIEKTPUYECKH 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHoe COCTOSHHUE BEIIECTBa, Tas,
(bu3MYeCcKre BETUINHBI, IUHUIIBI H3MEPEHUsI, KOCMOC, TIAHETHI, 3BE3/161, COTHIIE.



buonorus: ¢porocunTes, npixanue, onocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEpaAIBl, TOPHBIE TOPOJIBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTLTUBO,
BOJIHBIC PECYPCHI.

9 kjaacc

BemecTBo M XuMHUYecKasi peakius

[lepuonnueckuii 3akoH. Ilepmommueckas cucremMa xumuyeckux osnemeHtoB /JI. WM. Menneneesa.
Crpoenue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XHUMHYECKHUX OJJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB, KaJIHsl, KaJblUs U UX COCUHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XMMHUYECKOW CBA3M. THIBI KPUCTAUNIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUNINYECKON PEIIETKN U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BeEIIeCTB. XHMMHUYECKHE CBOWMCTBAa BEIIECTB,
OTHOCSIIIMXCSA K Pa3jMYHbIM KJIACCaM HEOPraHWYECKUX COEAMHEHHM, TeHETUYECKAs CBSI3b HEOPTraHMYECKUX
BEILIECTB.

Knaccudukanmss XUMHUYECKHX pPEAKUUMA 1O pa3IdyHbIM Tpu3Hakam (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TemIoBoMy 3¢ (deKTy, Mo H3MEHEHUIO CTeNeHEeH OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 10 OOpaTUMOCTH, II0 YYaCTUIO KaTalu3aropa). ODK30- U SHIOTEPMHUYECKHE
peakLuu, TePMOXUMHUUECKUE YPABHEHHUS.

[Tonsitue o ckopocTu xumudeckoi peakuuu. [lonstue 00 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKHUX
peakuusax. I[loHsiTHE O TOMOreHHBIX M TeTeporeHHbix peakuusax. [lonsrue o kartanuze. IlonsTtue o
XUMHYECKOM paBHOBecHH. DAKTOPHI, BIHMSIOIMIME HA CKOPOCTh XUMHUYECKOM PEAKIMU U IOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc OKHCJIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA C
HCIOJIb30BAaHNEM METO/Ia 3JIEKTPOHHOr0 OajaHca.

Teopus >IEKTPONUTHYECKON AMCCOLMALMM. DIEKTPOJUTHI M HEINEKTPOJUThl. KaTHOHBI, aHUOHBIL.
MexaHu3M JTUCCOIMAIIMU BEIIECTB C PA3IUYHBIMU BUJIAMU XUMHUYECKOH CBsi3u. CTENeHb TUCCOIMAIUU.
CunbHbIe U cradble AIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHA. Y CJIOBHUS IPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa, TIOJHBIE U COKpPAIIEHHBIE
WOHHBIC ypaBHEHUs peaknuii. CBOHCTBa KHCIOT, OCHOBAaHMM M COJI€H B CBETE NPEACTABICHHA 00
JIEKTPOJIUTUYECKON aucconmanuu. KagecTBeHHble peakiuu Ha MOHBL. [IoHATHE O rUApONIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTalsioB (TpaduTa W anmasa), CIOXKHBIX BEHIeCTB (XJIOpUAAa HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMUMHYECKOH  peakuud OT  BO3JACUCTBHUS  PANIMYHBIX  (PAKTOpPOB,  HUCCIICOBAHHE
ANEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIecca TUCCOLMALMN KUCIOT, IIejo4Yeil u conel (BO3MOKHO
WCIIOJIb30BAaHUE BHUJEO MAaTEPHANIOB), MPOBEACHUE ONBITOB, WILIIOCTPUPYIOIIMX TPU3HAKA MPOTEKAHUS
peakuuii HOHHOrO oOMeHa (oOpa3oBaHME OcCaJKa, BBIIEICHHE Ta3a, 00pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIMil  (TOpeHHe,  peakiuu
pa3ioKeHUs, COEAUHEHMS ), pacliO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PeaKIuil
Ha MOHBI, PEIIEHUE IKCIIEPUMEHTAJIBHBIX 3a1a4.

HeMeTa/uibl M MX COeIMHEHUS

OOmast xapakTepucTUKa TajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHU
okuciienus. CtpoeHue U GU3NYECKUE CBOWCTBA MPOCTHIX BELIECTB — raJOreHOB. XMMHUYECKHE CBOICTBA Ha
IpuMepe xJjiopa (B3aUMOJEHCTBHE C MeTallylaMHM, HEMeTajulaMu, uiesnodamu). Xsoposopopod. CousHas
KHCIIOTA, XUMHUYECKHE CBOWCTBA, IOJy4YeHHE, NpUMEHeHHe. JlelicTBHMEe XJiopa M XJOpPOBOJAOpOAa Ha
OpraHM3M 4ejioBeKa. BaxxHelmume XJI0pu/ibl M UX HAX0KJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 3ieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
crenienn okuciieHus. CTpoeHWe W (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEpHI.
AnoTponHble MOIU(UKAIIMN KUCIOPOJIa M Cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOAOPO/I, CTPOCHHE,
busnueckue U XUMHUYecKHe cBoiicTBa. OKCHIBI Cepbl KaK MPEJACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCIoTa, (U3NYECKHe U XHUMHUYEeCKHe CBoicTBa (OOmIMe Kak TpeACTaBUTENs Kiacca KHUCIOT H



cnenuduueckre). XuMUYECKHe pPeakiliu, JeKallie B OCHOBE IPOMBIIIEHHOTO CII0C00a MOTy4YeHHs CEpHOM
kucioTel. [Ipumenenne cepHoit kucaoTel. Coiay CepHON KHCIOTHI, KAUECTBEHHAsI PEaKIysl Ha CyIb(aT-uoH.
Haxoxnaenue cepbl u €€ coelWHEHUN B mpupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYKAIoIIeH Cpessl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXJAW, 3arpsA3HEHHE BO3QyXa M BOJOEMOB), CIIOCOOBI €ro
MPeI0TBPAILECHUSI.

OOmiast xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
CTETNIEHH OKHUCJIEeHMs. A30T, pacnpoCTpaHEeHHWe B TMpuponae, (U3NYECKHEe U XHUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (uU3MUYEeCKHe M XHMHUYECKHE CBOICTBA, IOJydYeHHE U
npumenenne. Conu aMMOHMS, UX (U3MYECKHEe M XMMHYECKHE CBOWCTBa, mpuMmeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHHUsS. A30THAas KHUCIIOTa, €€ ToylyueHHue, (U3NYecKrne W XMMUYECKHE CBOWMCTBA
(obmue kak MpencTaBUTENsS Kilacca KHCIOT M crneuuduyeckue). Vcmonb3oBaHHe HHUTPATOB M COJEH
aMMOHHSI B KayeCTBE MHUHEPAJIbHBIX YIOOpeHU. XWMHUYECKOe 3arpsi3HeHHE OKpY)KaIoLled cpelibl
COCTUHEHHUSMH a30Ta (KHUCIOTHBIE JOXIW, 3arps3HEHHE BO3JayXa, MOYBHl M BonoEMOB). Docdop,
ayorporHbie Mogudukanun (ocdopa, duzndeckue u xummyeckue cBoiictBa. Oxcun docdopa (V) u
dbochopHas kuciora, (puU3MUECKHME U XUMHUYECKHE CBOICTBa, moiydeHue. Mcmonb3oBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX YA0OpEHUH.

Obmas xapaxktepuctuka 31eMeHTOB [VA-rpynmbel. OcoO€HHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHUs. YTJIEepo]l, aJUIOTPOITHbIE MOAU(HUKAIINY, PACTIPOCTPAHEHHE B PUPOAE, (PU3NIECKUE U
XUMHUYecKue cBoiicTBa. AncopOuusi. KpyroBopot yriaepoaa B npupoze. Okcupl yrieposa, ux pusndeckue
U XUMHYECKHE CBOWCTBA, NEHCTBUE Ha >KMBBIE OPraHU3MBbI, MOJIYYEHHE M IPUMEHEHHE. DKOJIOrMYECKHe
npoOsieMbl, cBsi3aHHble C okcugoMm yraepoxaa (IV), rumore3a riao0anbHOrO TNOTEIUICHHS KIIMMATa,
MApHUKOBBIN YPPeKT. YToNbHAs KUCIOTA U €€ COJU, NX (PU3NUECKUE U XUMHUECKUE CBOMCTBA, MOJTYyYCHHUE U
npuMmenenue. KauectBenHasi peakuus Ha kapOoHaT-HOHBL. Vcnonab3oBaHue kapOOHATOB B OBITY, MEIUIIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yrieponaa (MeTaH, ITaH,
STHJIEH, all€THIIEH, ITaHOJ, TJIULEPUH, YKCyCHas KucioTa). [IpupogHble HCTOUHUKH YIJIEBOAOPOJIOB (YIroJb,
MPUPOJHBIN Ta3, HEDTh), MPOAYKTHI UX mepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIIJICHHOCTH.
[ToHATHE O OMOJIOrMYECKH BaKHBIX BEIIECTBAX: XKHUPaX, OeNKax, yriaeBoJax — M UX POJIM B KU3HU YEJIOBEKa.
MatepuanabHOe €AMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COSIMHEHUH.

Kpemuuii, ero ¢usuueckue M XMMHUYECKHE CBOWMCTBa, IMoiydeHHe M TpuMeHeHue. CoenuHeHus
KpeMHHs B ipupoze. O6mme npeacrabienust 06 okcuae kpemuaus (IV) u kpemaueBoit kucinore. CUIMKATHI,
UX HCIIONb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeilne cTpouTeNbHbIe MaTepHallbl: KepaMHUKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMpl 6€30MacHOTO UCIIOIB30BAHUS CTPOUTEIIBHBIX MAaTEPHAIIOB
B MIOBCEITHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKUX BEIECTB, CBOWMCTB COJSIHOM KHCJIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJeHIE MPU3HAKOB UX MPOTEKAHHUS, OMBIThI, OTPaXKaroIlue
¢usnueckue M XUMHUYECKHE CBOWCTBA TAJOTCHOB W WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHHUE
BHJICOMATEPHAIOB), O3HAKOMJICHHE C 0Opas3lamMu XJOPHUAOB (TaJOTeHHIOB), O3HAKOMIIEHHE C oOpasimamu
ceppl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJBb30BAHHWE BHICOMATEpHANIOB), HAONIOJCHHME Ipolecca
oOyrauBaHUs caxapa NOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI, HU3Y4YEHHE XHMHUYECKUX
CBOWCTB pPa30aBJICHHOM CEpPHOM KHUCIOTHI, NPOBEICHHE KAueCTBEHHOM peakuuu Ha Cylb(haT-uoH H
HaOII0/IcHUE TIpU3HaKa e€ MPOTEeKaHMs, O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBAMH a30Ta, Gocdopa U ux
COCMHEHU (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPUAIOB), 0Opa3maMu a30THBIX M (POcHOpHBIX
yA0OpeHui, mnojyuyeHue, coOupaHHue, paclo3HABaHME M M3yYEHUE CBOMCTB aMMuaka, IPOBEJICHUE
KAueCTBEHHBIX pEaKIMii Ha HMOH aMMOHUs Hu (ochaT-uOH U M3yUYeHHE MPU3HAKOB HX TMPOTEKAHUS,
B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BaHHUE
BUJICOMATEPHAJIOB), H3y4YCHHE MOJENeH KPUCTAUIMYECKUX pemeéToK anmasa, rpadura, ¢ysuiepena,
O3HaKOMJIEHHE C MPOLIECCOM aCOPOLUU PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U YCTPOHCTBOM
IIPOTHBOra3a, MoJlyueHue, coOUpaHue, paclio3HaBaHWEe U U3YYEHUE CBOMCTB YIJIEKUCIIOTO Tasa, MPOBEACHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAaT M CHJIMKAT-MOHbl M M3yYEHUE INPU3HAKOB HX NPOTEKaHUS,
O3HAKOMJIEHUE C NPOAYKLHEH CHUIMKATHOW IPOMBIIUIEHHOCTH, PEUIEHHE JKCHEPUMEHTAIbHBIX 3aJad II0
Teme «BaxkHelnme HeMeTaluTbl U UX COCAMHEHUSI.

MeTaJuibl M UX COeIMHEHUSI



OO0miasi xapakTepucTUKa XUMHUYECKHX JJIEMEHTOB — METAUVIOB HAa OCHOBAaHUM HMX TIOJIOKEHUS B
[lepuoanueckoit cucteme xumuueckux anemeHtoB JI. WM. MenpaeneeBa u crtpoenuss atomoB. CtpoeHHe
MeTauioB. Meramnnyeckasl CBsI3b U METAJIMYECKass KPUCTAIIMYECKas PEeHIETKA. DIEKTPOXUMUYECKUN P
HanpspkeHui metayuioB. dusnueckue M XUMHUYECKHE CBOMCTBa MeTauioB. OO0mue crocoObl MOIy4eHUs
MeTaiioB. [ToHSATHE 0 KOPPO3UK METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBsl (cTamb,
YyT'yH, AIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenounble Merauibl: MojokeHWe B Ilepuonnueckoid cucreMe XHUMHUYECKUX 3JeMeHTOB /.
W. MennieneeBa, cTpo€HUE X aTOMOB, HAXOKJEHUE B npupoje. Puznyeckue U XMMHUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUJIBI U TUAPOKCUBI HATpUs U Kanud. [IpruMeHeHune 1menoyHbIX MEeTalioB U
UX COCIMHEHHM.

[IlenoyHO3eMeNnbHBIE METAJIBI MarHuii W KaublMil: monoxeHue B Ilepumonnueckoin cucreme
xuMuueckux 3nemeHToB 1. Y. Menaeneesa, cTpoeHue UX aTOMOB, HaXOX/JeHHue B npupoie. dusnueckue u
XUMHUYECKHE CBOWCTBAa MarHusl U Kanbliusg. Bakueiiue coelnHeHUs Kalblus (OKCUI, TUIPOKCUI, COJIH).
JKécTtrocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

Amomunnii: nonoxxenne B [lepmoanueckoil cucreme xummyeckux sineMeHtoB JI. . Menneneesa,
CTPOEHHE aTOMa, HaXOXKACHUE B Tpupoae. PU3nUecKrue U XUMHYECKUE CBOWCTBA ATIOMHUHUSA. AM(OTEpHbIE
CBOMCTBA OKCHJIA U THUJIPOKCU/A AITFOMUHUSA.

Kene3o: mnonoxenue B llepmoamueckorn cucreme xumudeckux snemeHToB [[. M. Menneneesa,
CTPOEHHE aToMa, HaxoxkaAeHue B mnpuponae. dusnmyeckue M XUMUYECKHE CBOMCTBa kene3za. OKCUIpI,
ruzpokcubl v conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U MOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o00pa3lnamMM METaJUIOB U CIUIAaBOB, UX (U3MYECKMMM CBOMCTBAMH, H3y4EHHUE
pe3yJabTaTOB KOPPO3WH METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BHIEOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajbLiMig M HATpUsl C BOAOH (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB XKECTKOM BOJIBI, ITPOLIECCa TOPEHHUS JKele3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BaHHE
BUJICOMATEPHAIOB), TNPU3HAKOB IPOTEKAHUS KAUYECTBEHHBIX pPEAKIMH Ha MOHBI: MAarHus, KaJbLus,
amomuHmst, 1nuHKa, skene3a (II) m xemesa (III), memm (II), HaOnromeHWe W OMUCAaHWE TIPOIECCOB
OKpAIlIMBaHUs IUIAMEHU MOHAMU HATpUs, KaJausl U KaJablHs (BO3MOXKHO UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB),
uccieioBaHrie aM(OTEpPHBIX CBOIMCTB THAPOKCHIA AaTIOMHUHHMA W THIPOKCHAA LWHKA, pEIHICHUE
HKCIEPUMEHTANIBHBIX 33124 110 TeMe «BaxxHel1e MeTauibl U UX COeAMHEHUS.

XuMus U OKpy:KamoLias cpeaa

BemectBa n MaTepuainbl B MOBCEIHEBHON KU3HU 4YeloBeka. be3omacHoe MCIONb30BaHUE BEUIECTB U
XMMUYECKHUX peakiuii B ObITy. [lepBas momMomib npu XMMUYECKHX 0XKOTr'ax M OTPaBIICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpY’Karolleld cpeabl (mpeaenabHast AONYCTHUMAas KOHLIEHTPALUs BELIECTB,
nanee — [1/1K). Posib XuMum B pelieHuH SKOJIOTHUECKUX MTPOOIEM.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pas3IoB MaTepHaioB (CTEKIIO, CIUIABbI METAJUIOB, MTOJIMMEPHBIE MaTEPHAIIbI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€M NpU M3YyYEHUMM XMMHHM B 9 Kjacce OCYILECTBISETCS depes
UCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK M NOHATHUH, SBJISIOIUXCA CHCTEMHBIMHU
JUIS OTZIEIBbHBIX PEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO1u11e ecTeCTBEHHO-HAay4YHbIE MOHITHSA: HAay4HBIH (DAKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTES,
KiIaccuukanus, NEepUOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUpPOBAaHHE, H3MEpEHHE, MO/IEIb,
SBJICHHUE, TAPHUKOBBIN 3((HEKT, TEXHOJIOT U, MATEPUAIIBI.

®dusnka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, W30TOIbI, PaTUOAKTUBHOCTS,
MOJIEKYJIa, JIEKTPUUYECKUN 3aps]l, IPOBOJHHUKH, MOIYIPOBOJHUKH, AUIEKTPUKH, (POTOIIEMEHT, BEILECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTh, KPUCTAIIMYECKAsh PEHIETKa,
CIUIaBbl, (PU3MUECKUE BEIMYUHBI, €AUHUIBI MU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MbI,
Counnue.

buonorust:  ¢otocunTe3, AbixaHue, Ouocdepa, HIKOCHUCTEMa, MHUHEpaJbHblEe  YJIOOpeHMs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE UCKOMaeMble, TOIIIIUBO,
BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHSI MPOrpaMMbl OCHOBHOTO OOHIeEro oOpa3oBaHUS JOCTUTAIOTCS B
X0Jle OOy4YeHHs] XUMHH B EIUHCTBE YYeOHOW W BOCIUTATEIBHON EATETHHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUHUCKUMHU COIIMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, TPUHATHIMU
B 00IIIeCTBE MPaBWJIAMUA U HOPMaMH MTOBECHHS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLMAIN3aUu 00yYaronIXCs.

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCHIMPEHUE OIbITAa JESATENIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1) mnaTpMoTH4eCcKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIICHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY UM HAYYHOMY HACIEAUIO,
MOHMMAHUS 3HAYEHUS XMMUYECKOM HAyKu B JKU3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAAETh
JOCTOBEPHOH MH(pOpMAaIMEl O MEePeIOBbIX JOCTHKEHHUAX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABICHHUSI O COLMAIBHBIX HOpMax W MpaBUiaX MEXJINYHOCTHBIX OTHOILIEHUIH B KOJUIEKTHBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, y4eOHOUCCIIe0BATENLCKOM, TBOPUECKOM U
JOPYTUX BUAAX JESATENIbHOCTH, TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOW JESATEIbHOCTH MPHU BHINOIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a7a4, BBIIOJHEHUH XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUH Y4YeOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aMMOIOMOIIM B MPOLECCEe 3TOM y4eOHOH J1esTeNnbHOCTH,
TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M TOCTYNKH CBOMX TOBApHIEH C MO3ULIHUHU HPABCTBEHHBIX M
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHE TPEACTABICHUS O BEIIeCTBE M XMMHMUYECKON peakluu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH W COCTABIISIOLIME OCHOBY JUISi TOHMMAaHUS CYIIHOCTH Hay4YHOU
KapTUHBl MHpa, TMPEACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MPHUPOJbI, B3aHMMOCBA3SIX
4eJI0BEKA C IIPUPOJHON CPENloil, O poJIM XMMHHU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABaTEJIbHBIC MOTHBBI, HANIPABJICHHBIC HA IMOJYYE€HHWE HOBBIX 3HAHWUU IO XHUMHUH, HEOOXOIUMBIS
s OOBSCHEHUS HAONIOAaeMbIX TPOIECCOB W SBJICHWI, TO3HABATENbHOW, WH(GOPMAIMOHHON W
YUTATEIbCKOM KYyJbTYypbl, B TOM 4YHCJIE HABBIKOB CaMOCTOSITEIbHOM pPalbOThl C y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0O M TO3HAHHIO, JIIOOO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOW M HCCIENOBATEIbCKOM  JEATETBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHS 00yUY€HUS B JajbHEHIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbS:

OCO3HAaHWE IEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHM Ha
3I0pOBBI 00pa3 JKU3HU, OCO3HAHWE TOCIEACTBHI W HENPUATHE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOTOJIs, HAPKOTHKOB, KypPEeHHSs ), HEOOXOIUMOCTH COOJIIO/ICHUS MPaBWI OE30MAaCHOCTH MPHU OOpAIICHUU C
XUMHYECKUMHU BEIIECTBAMU B OBITY U peaibHON KH3HHU;

5) TpyaoBOro BocniuTaHMs:

WHTEpEC K MPaKTUYECKOMY HM3Y4YEHHIO mpodeccuii U TpyAa pa3IuyHOro Poja, YBaKEHUE K TPYAY H
pe3ysbTaTaM TpPYAOBOH NEATEIbHOCTH, B TOM 4YMCJIE Ha OCHOBE NPUMEHEHHs NMPEAMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYaJbHOW TPACKTOPUU TPOAOIDKEHUS O0O0pa3oBaHUS C y4ETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMMH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npoecCHOHANbHON AESITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHU, TOTOBHOCTH aJalTUPOBATHCS B
npodeccroHanbHO cpee;

6) ’3K0J10rMYEeCKOTr0 BOCTIUTAHMS:



9KOJIOTUUECKHU 11eJIeco00pa3HOe OTHOLICHHE K MPHUPOJIe KaK MCTOYHUKY >KM3HM Ha 3emile, OCHOBE €€
CYILLIECTBOBaHMsI, IMOHMMAaHHE LIEHHOCTH 3/I0pOBOTO M 0Oe3omacHOro oOpasza »KHW3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (PU3MYECKOMY M NICUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIECHHOCTU COOJIIOICHUS
npaBuiI 0€301aCHOTO MOBEACHHS MTPH PadOoTe C BELIECTBAMH, a TAK)XKE B CUTYAIHSX, YTPOXKAIOIIUX 3/I0POBBIO
W SKU3HH JTIOJICH;

CIIOCOOHOCTH NPHUMEHSATHb 3HAHUS, IIOJlydaeMble IpPHU HM3YyUYEHUU XUMHM, s pelleHus 3ajad,
CBSI3aHHBIX C OKpYJKalOLIEHd NPUPOAHOW CpPENOW, IJsl TOBBIMIEHUS YPOBHS JKOJIOIMYECKOM KyJIBTYpHI,
OCO3HAHMSA TI00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTe UX pelIeHHus MOCPEICTBOM METOJIOB
XMMHH, OKOJIOTMYECKOrO  MBIIUICHUs, YMEHUS  pPYKOBOJACTBOBAaTbCS UM B IIO3HABATEJIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pPe3yJbTATOB BBIACISIOT 3HAYMMBIC JUII (DOPMUPOBAHHUS MHUPOBO33PCHHUS
oOIIeHayYHbIE MOHATHS (3aKOH, TEOpHs, NMPHUHIIMIL, TUMOTe3a, (akKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H
JpyTOe.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYCOHBIX MPEIMETaX M TO3BOJISIOT Ha OCHOBE
3HaHUW U3 ATHX OPEeIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOW HAYyYHOW KapTUHE MHpa, H
VHUBEpCAIbHbIC yUeOHBIC JeicTBHs (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIC
obecrieunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHHUIO
y4eOHOU IeATeTLHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jornuyeckue aeiicTBUSA:

YMEHHUS UCTIOIH30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TP OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI
XUMHUYECKUX TMOHATUHN (BBIACNATh UX XapaKTepHbIe NMpPU3HAKH, YCTAHABIMBATH B3aHMOCBSA3b C JIPYTHMMH
MOHSITHSIMHF ), UCTIOJIb30BATh TIOHATHUS TSI OOBSICHEHUS OT/ICIBHBIX (PAKTOB W SIBJICHUH, BEIOUPATH OCHOBAHHUS
U KPUTEPUHU I KIacCU(PUKAIMM XUMHUYECKHX BEIIECTB W XHUMHYECKHX pEaKIUi, YCTaHaBIIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXKIy OOBCKTAMU HW3YUYCHHS, CTPOHUTH JIOTHYECKUE PaACCYKICHUS
(MHIYKTUBHBIC, ISTyKTUBHBIE, TI0O AaHAJIOTHH ), JCJIaTh BHIBOJIbI M 3aKJIIOUCHNS,

YMEHHUE TPUMEHSATH B TIpOlLlecCe TO3HAHUA TOHATUS (MPEIMETHbIE U  METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yeMbIe B XUMHH, TTPEOOPA30BBIBATH IIMPOKO MPUMEHSIEMbIC B
XUMHH MOJCIIbHBIC TPEACTABICHUS — XUMHYECKHA 3HAK (CHMBOJ 3JIEMEHTa), XHUMHUYecKas (opmyrna u
ypaBHEHHE XHMHYECKOW pEeakmuu — MPU PEIICHHH YydeOHO-TIO3HABaTEIbHBIX 3a/lad, C Yy4ETOM 3THX
MOJICTILHBIX TMPE/ICTABIICHUI BBISBIIATH U XapaKTEPU30BaATh CYIIECCTBCHHBIE MPU3HAKH U3y9aeMbIX O0HEKTOB
— XHMHYECKHX BEIIECTB W XHMHUYECKHUX pPEaKIHUi, BBIABIATH OOIME 3aKOHOMEPHOCTH, TPHUYMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEYUS B U3YyUAEMBIX MPOIIECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarejabcKkue qeiCTBHSA:

YMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOIPOCHl B KAaYECTBE HMHCTPYMEHTA IMO3HAHUS, a TaKXkKe B
Ka4eCcTBE OCHOBHI I (DOPMUPOBAHUS THIIOTE3BI 110 IPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHrne OmbITa MO0 IUIAHUPOBAHWIO, OpPraHU3alMM UM MPOBEJICHUIO  YUYEHUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJA0M MPOIECCa, CAMOCTOSTEIIPHO MPOTHO3UPOBATh €T0 PE3yyIbTarT,
dbopMypoBaTh 0000IIEHUS U BBIBOJBI TI0 PE3yIbTaTaM MPOBEACHHOTO OIBITA, HCCICIOBAHMUS, COCTABIISATh
OTUéT O MPOCIIAHHON paboTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpPATh, aHAIIM3UPOBATh M MHTEPIPETUPOBATH MH(GOPMAITUIO PA3IMYHBIX BHJIOB U (hopm
MPEACTABICHUS, IMOJIYYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYyYHO-TIOMyJSipHAs JMTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIpPaBOYHBIC MMOCOOMs, pecypchl MHTEpHeTa), KPUTHYECKH OILICHMBATh MPOTUBOPECUYHUBYIO H
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPUMEHATHh Pa3IUYHBICE METOJbl M 3alpoChl TPH TOWCKE W oTOoOpe HHPOpMAIMH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJisi BBITIOJHEHUS YYEOHBIX U IMO3HABATEIBHBIX 3a7a4
omnpeneaEHHOro  THWma, MNpuoOpeTeHne ombiTa B 00JACTH  HWCIOJIB30BaHUA  HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIICHUE KYJIbTYPOH aKTUBHOTO MCIOJb30BaHUS PA3IMYHBIX MOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO  BHIOMpATh ONTHUMAJbHYIO (OpMYy  TpeacTaBlieHHs UWHOOpPMAIUU |
WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4M HECIIOKHBIMHU CXeMaMU, JuarpaMMaMu, IpyTUME GopMaMu Tpaduku 1
UX KOMOMHALIMSIMHU;



yYMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh B Mpollecce YU4eOHOW M MCCIE0BATEIbCKOM e TeIbHOCTH
WH(GOPMAIIMI0O O BIHMSHUM TPOMBIIIICHHOCTH, CEIBCKOTO XO3SMCTBA W TPAHCIIOPTa HA COCTOSIHHE
OKpY>Karolle MpuUpoIHON CpeIbl.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUSA:

YMEHHsI 33/1aBaTh BOMPOCHI (B XOje nuanora u (Win) AUCKYCCHH) MO CYHIECTBY 00CYKIAaeMOM TEMBI,
(bopMyIHpPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS TPETIOKCHHOH 3a/1a4H;

YMEHHsI TPEJCTaBIsATh MOJNyYEHHBIE pE3yJbTaThl IMO3HABATEIHHOW NEATEIHHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeJaTh INPE3CHTAINI0 PE3yJIbTaTOB BBHIMOJHEHHUS XHUMHUYECKOTO OSKCIIEPHMEHTA
(;mabopaTopHOro ombITa, Ta00PATOPHOIM pabOTHI IO UCCIECIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEpCTHHKAMH B COBMECTHOW TIO3HABATEIBHOW U
UCCIIEIOBATENIbCKOM JIEATEIBHOCTH TPHU PEHICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE ydéra oOmux
HWHTEPECOB U COTJIACOBAHUS MO3HIIHN (00CYKICHHS, 0OMEH MHEHUSMH, «MO3T'OBBIE IIITYPMBI», KOOPAMHAIIHS
COBMECTHBIX JICHCTBHI, OMpe/ielieHne KPUTEPUEB IO OIICHKE Ka4eCTBA BBHITIOJHEHHOW PabOThI U IPYTHUE).

PeryasitTuBHble yHUBepcaIbHbIEe YUeOHbIE 1eHCTBHA:

YMEHUE CAMOCTOSITEJIbHO  ONPENENATh UENU JACITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSITENBHOCTb, BBIOMpAaTh Haumbosee
3¢ (deKTHBHBIE CIIOCOOBI PEIICHUS] yUEeOHBIX M TO3HABATEIHHBIX 337a4, CAMOCTOSTEIIBHO COCTABISATH WIIH
KOPPEKTUPOBAaTh MPEJIOKEHHBIA AJITOPUTM ACHCTBUN IPH BBIIOJIHEHUHM 33JaHUI ¢ y4ETOM IOJYyYEHMS
HOBBIX 3HaHUH 00 HN3y4aCMbIX 00BEKTAX — BCUICCTBAX M PCAKLUAX, OUCHUBATHL COOTBCTCTBUEC IMOJTYYCHHOI'O
pe3yabpTaTa 3asBICHHOM LENM, YMEHUE HCIOJIb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IMpEUlaracMble B
YCIIOBUHM 33JJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3YJIBTaTOB 110 OCBOGHHIO 00SA3aTENBHOIO COAEPXKAHUS, YCTAaHOBIEHHOI'O
JTaHHOM (enepanbHONl pabodel MporpaMMoM, BBIIENSAIOT: OCBOEHHbIE OO0YYarOIIMMUCS HAaydHbIE 3HAHUA,
YMEHHUSI U CocOOBI IeHCTBUH, criennUuYeckue Ui MPeIMETHON 00nacTi «XUMHsS», BUIBI 1EATEIbHOCTH
[0 TOJIyYEHUI0 HOBOTO 3HAHMs, €ro HMHTEepHpeTaluy, NpeoOpa3soBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CUTYalIUsAX.

K koniy oOydeHus B 8 kiiacce mpeaMeTHBIE pe3yNbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpPaXkKaTh
c(hOpPMHUPOBAHHOCT Y OOYYAIOIINXCS YMEHUMN:
pAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHUH: aTOM, MOJIEKYJId, XUMUYECKUU DJIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOIHOPOIHAs), BAJICHTHOCTb, OTHOCHTEIIbHAS
aTOMHAasi M MOJICKYJIsIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0
XUMUYECKOTO DJIEMEHTa B COEAMHEHUH, MOJSIPHBIA O0BEM, OKCHUI, KHCJIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATETILHOCT, CTENICHh OKHCICHUS, XUMUYECKasl PEaKIusi, KIacCH(PUKAIUS PEaKIUil: peaKIuu
COCIMHEHHMS, PEAKIMH PA3JIOKCHHS, PEaKIMH 3aMEIICHUs, PeaKIM OOMEHa, 9K30- U IHAOTEPMUUYECKUE
peakiuu, TeraoBoi dPPEeKT peakiuu, Apo aToMa, SICKTPOHHBINA CION aToMa, aTOMHasi opOuTab, paanyc
aToMa, XUMHUYECKas CBA3b, MOJISIPHAS U HEMOJISIpHAS. KOBAJIEHTHAs CBsA3b, MOHHASI CBA3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBas JI0JIS BelecTBa (IIPOIIEHTHAS KOHIICHTPAIIHS ) B paCTBOPE;
WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHN U TPUMEHSTh 3TH MOHATHUS NIPU OMUCAHUU
BEIIECTB U UX MPEBPAILCHUI;
WCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJISi COCTaBJICHUS (DOpPMYJI BEHIECTB M YPaBHEHUU XHUMHYECKUX
peaKLuii;
OTIpEeIEATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKUCIICHUS 2JIEMEHTOB B
OMHAPHBIX COCIMHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONpPeNeIEHHOMY KIIacCy COSAMHEHUN Mo (hopMyiam,
BHJI XUMUYECKOM CBSA3M (KOBAJICHTHAsI MU MOHHAS) B HCOPTAaHUYECKUX COCTUMHEHUSX;
packpeiBaTth cmbici [lepuonnueckoro 3akona J[. WM. Menpeneesa: neMOHCTPUPOBATh IIOHUMAaHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JEMEHTOB OT WX mnoJjiokeHus B llepuommueckoi
CUCTEME, 3aKOHOB COXPAaHEHHUS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHMS,
3aKoHa ABOTaJIpo;



OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyath MOHATHS «IJaBHas noArpynma (A-rpynma)» u «modounas noarpynna (b-rpynma)», manbie u
0oJbIlIMe MEePUOAbl, COOTHOCUTh 0003HAUYEeHHsI, KOTOpble MMeroTcst B Tabmuie «l[lepumomuueckas cucrema
xuMudecknx snementoB JI. W. MenzaeneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsj sapa, oOIllee YUCIO AJIEKTPOHOB W pacHpelielieHHe HUX II0
AJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATH XUMHUECKHE FIIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XMMUUYECKHE PEaKIUH (110 YUCITYy U
COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIIOBOMY 3P deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEHIECTB PA3IUYHBIX KIIACCOB, MOATBEPKAAS
OIMCaHHUe PUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKHX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOII0 XUMUYECKOTO
ayieMeHTa 1Mo (GOopMylie COCTUHEHHUS, MAacCOBYIO TOJIO BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOW PeaKIuu;

MPUMEHSATh OCHOBHBIE OTIEPALMU MBICIUTEIFHON IEATEIILHOCTH — aHAJIN3 M CUHTE3, CpaBHEHUE, 000011IeHNE,
CUCTEMAaTH3alIMIO, KJIACCU(PUKAIUIO, BHISBICHUE MPUUYNHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl U3yUYEHHUs CBOWCTB
BEIIECTB M XMMHYECKHX pPEaKLUil, eCTECTBEHHO-HAYYHbIE METOIBI MMO3HAHHS — HAOJIOJCHUE, U3MEPECHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN);

ClIeZIOBaTh TMpaBWJIaM TOJH30BAHUS XMMHUYECKOH MOCYJOH U JIaOOpaTOpHBIM OOOPYIOBAHUEM, a TaKXKe
npaBWiiaM OOpaIleHUs] ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB MO TMOJYYCHHIO W COOMpaHHIO ra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEEIEHHON MaccOBOW J10JIeld pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH U
MPOBOJIUTh XUMHUYECKUE SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEJIOUEH M KHCIOT C IOMOUIBIO
WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPaHX U JIpyTHe).

K xonmy oOydenus B9 kiacce mpeIMeTHbIe pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)arb
c(OPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICIT OCHOBHBIX XUMHUECKUX MOHATUN: XUMHUUECKUN JIEMEHT, aTOM, MOJIEKYyJIa, HOH, KaTHOH,
aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHCJICHUS, XUMUYECKasl PeaKiysi, XuMUuIecKas CBs3b, TEIIOBOM 3(h(PeKT peakiuu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp, SIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJICKTPOTUTHUYECKAsT TUCCOIMALUS, PEaKIMM HOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, OOpaThMble M HeoOpaTHMble peaklHUH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHHE, aJUIOTPOINS,
aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAs, MOHHAsA, METa/lIn4yecKas), KpucTaulnyeckas pemérka,
KOppO3Usi METAaJJIOB, CILJIaBbl, CKOPOCTh XMMMUYECKOH pEaKklMH, NPEIeNbHO AOMYCTHMas KOHLIEHTPALUs
IT1JIK BemiecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHA U MPUMEHSTH 3TH TOHATHUS PU ONMUCAHUH
BEIIIECTB U UX MPEBPAILICHUI;

UCTIOJIBb30BAaTh XMMHYECKYI0O CHMBOJIMUKY JUIS COCTaBJICHHs (POPMYJI BEIIECTB U YPABHEHUH XMMHUYECKHX
peaKIuii;

OIIPEEIATh BAJEHTHOCTh M CTENEHb OKHMCIEHUS XMMHYECKHMX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO
coCTaBa, MPUHAAICKHOCTh BEIIECTB K ONpEAeNEHHOMY KiacCcy COeIMHEeHUuN 1o (opMmynaM, BHUJ
XUMHYECKON CBsI3M (KOBAJCHTHAs, NOHHAS, METAJNINYECKAsl) B HEOPTAHUYECKUX COSAMHEHUSX, 3apsii NOHA
0 XMMHYECKO (opmyie, XapakTep cpeAbl B BOJHBIX pPAacTBOPAaX HEOPraHUYECKUX COECTUHEHHH, THII
KPUCTAJUIMYECKON PEeIETKA KOHKPETHOT'O BEILIECTBA,;

packpsiBaTh cmbica [lepuoanueckoro 3akona [[. WM. MenaeneeBa U IeMOHCTPUPOBATh €ro IMOHUMAaHUE:
OIUCHIBATh U XapaKTepH30BaTh TabiuuHyro (opmy I[leproandyeckoil cUCTEMbl XMMHUYECKHX 3JEMEHTOB:
pasnuuaTh MOHATUSA «ryIaBHas moarpynmna (A-rpymnma)» u «mobounas noarpynma (b-rpynma)y, manbeie u
OosbLIME TMEPUONbI, COOTHOCHTH O00O3HAUEHHs, KOTOpbIE MMEIOTCS B IEPUOJMUYECKOW Tabiume, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sijipa, olriee
YHCIIO 3JIEKTPOHOB M PACHpe/ieNieHHe MX MO 3JEKTPOHHBIM CIIOSM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COECIUMHEHHI B Mpejesiax MajiblX NEPHUOAOB M TJIABHBIX MOATPYIII C
y4€TOM CTPOEHUS UX aTOMOB;



KJ1acCU(UIUPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE Peakuu (10 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, 0 N3MEHEHHUIO CTeTIeHEH OKUCICHHS
XMUMHUYECKHX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) 0O0IIMEe M crenu(puyecKkrne XUMHYECKHE CBOMCTBA MPOCTBIX W CIIOKHBIX
BEILIECTB, NMOATBEPXKAAs ONMCAHME NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIU;

COCTAaBJIATh YPAaBHEHUS DJIEKTPOJIMTHYECKOM IUCCOLMALMM KHCJIOT, INEI0Ye M COJIeH, TIIOJNHBIE H
COKpalI€HHbIE YpaBHEHHUS peakUUi HOHHOTO OOMEHa, YypaBHEHHs pPEaKIUil, MOATBEPKIAIOIINX
CYILECTBOBAHHE FEHETUUYECKOM CBS3U MEXK]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLMM  IOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOT'0 OajaHca 3TUX PEAKIIMA;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHMs, BO3MOXHOCTH IIPOTEKAHMS
XMMHMYECKHUX TPEBPAIICHNAN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEILECTB, MACCOBYIO JOJIF0 XUMHUYECKOTO
jJIeMeHTa Mo (GopMyJsie COEJUHEHHUS, MACCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHUYECKOU pEaKIH;

coOyroaTh MpaBWila IOJIb30BAHMS XMMHUYECKOH MHOCYIoW M J1abopaTOpHBIM 00OpYIOBaHMEM, a TaKXKe
npaBuja OOpaIIeHUs] C BEIIECTBAMH B COOTBETCTBHUHM C MHCTPYKUHUSMH IO BBIMOJIHEHHIO J1A0OPATOPHBIX
XMMHUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (AaMMMAKa U YIJIEKUCIIOTO ras3a);
IIPOBOJUTH DPEAKLUUH, MOATBEPKAAIOIIUE KAYECTBEHHBIM COCTAaB pA3JIMYHBIX BEIIECTB: paClO3HABATh
OIBITHBIM ITyTEM XJOPHJI-, OpOMUJI-, HOIUI-, KapOOHAT-, GocdaT-, CUIUKAT-, CyIb(atT-, THAPOKCU-UOHBI,
KaTMOHBI aMMOHUSI U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE OIIEPALMU MBICIUTEILHON AEATEIIEHOCTH — aHAJIN3 M CUHTE3, CpaBHEHUE, 000011IeHNE,
CUCTEMATHU3ALMIO, BBIBICHUE IPUYUHHO-CICACTBEHHBIX CBA3CH — NI M3Yy4YEHUS CBOWCTB BELIECTB H
XUMHMUYECKUX pEeakUui, €CTECTBEHHO-HAayuyHble METOJbl IIO3HaHWS — HaONIOJIEHUE, H3MEpPEHHUE,
MO/JICJINPOBAHUE, IKCIIEPUMEHT (pealIbHbI M MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 kiace
Ne | HammenoBanue pasaenoB | KosuvecrBo | KosinuecTtBo yacon HP20 JaekTpoHHble (U(poBbHIE)
/I | ¥ TeM NPOrpamMMbl 4acoB o0pa3oBaTe/ibHbIE PecypChl
Bcero Kontpoasnbie | [IpakTnueckue
padoThl padoThbl
Pa3nen 1. IlepBoHavajibHble XUMHYECKHE MOHATHS
1.1. | Xumusa — Baxxkaas o0J1acTh 5 2 Ucrtopus cozmanus | PI'UC «Mos mikoaay
€CTECTBO3HAHHUS U XAMHYECKOH https://myschool.edu.ru
MPaKTUYECKON MpoMBIIUIEHHOCTH Ha HOkHOM
JIeSITeIbHOCTH YeJIOBEKa Vpane. 3HaueHue XuUMUU B
1.2. | BemecTBa 1 XUMUYECKHE 15 1 JKW3HU PETUOHA. DOI'NC «Mos mkoaay

peaKIuu

[TpocTsie u CJIOKHBIE
XUMHAYECKHE  BEIIeCTBA B
aTtMoc(epe permoHa, B ObITY.
W3oronnas npoxykuus 110
«Mask».

https://myschool.edu.ru

Hmoeo no pazoeny 20 u.

Paznen 2. BaxHeillne nmpeacTaBUTEIH HEOPraHUYECKUX BElllECTB

2.1. | Bo3nyx. Kucnopon. 6 1 CoctaB Bo3ayxa Y palbCKOTo OI'NC «Mos mkona»
[TonsiTre 06 oxcuaax peruoHa, OCHOBHBIE https://myschool.edu.ru
3arpsSI3HATENIH  aTMOCHhEphI
2.2. | Bogopoa. [lonsitue o 8 1 OI'NC «Mos mkoma
KHCJIOTaX M COJISIX https://myschool.edu.ru
2.3. | Bona. PactBOpbI. 5 1 1 Crocobbr  ounctku  Boabl U | ®TUC «Mos mkosna
[TonsiTue ra3zo00pa3HbIX BBIOpOCOB | https://myschool.edu.ru
00 OCHOBaHUSX MPOMBIIIJICHHBIX
npeanpuatuii  YenssOnHcka U
UenssOuHCKOM 00s1acTu.
2.4. 11 1 1 Oxcumuple  pyasl  peruonHa | bubnuoteka [HOK
(xene3nsiku), mmHa, kBapu ux | ®I'UC «Mos mkona»

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIUHEHNN

3HaueHne. OKCUIbI — BPEIHBIC
BBIOPOCHI MIPOMBIIIIEHHBIX
MIPEANPUITHH, TpaHCIIOpTA.
AMMHaK, CEpOBOIOPOI B
OKPY’KaIOIIIEeH cpejie pernoHa.
Kucnoraele JoXam ©W HX

https://myschool.edu.ru



https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru

Ne | HammenoBanue pasnenoB | KoamuectBo | KostnvecTBo yacos HPJ2O JyekTpoHHbIe (HU(POBBIE)
/I | ¥ TeM NPOrpamMMbl 4acos o0pa3oBaTe/ibHbIE pecypcChl
Bcero Kontpousbnsblie | IIpakTudeckue
padoThl padoThI

MPOUCXOXKICHUE (Ha TpuMepe
JEATEIbHOCTH  NMPEANPUITHI
YensiOnHCKOM obyacTn).
[Tpumepsl TpUMEHEHUST KUCIIOT
B OBITYy M Ha MPOMBIIIJICHHBIX
TIPS TPHUSTHSIX.

HUmozo no pazoeny: 30u.

Paznen 3. IlepuoanueckniizakoH U nepuoandeckasicucrema xummuecknxidjiemenTos/l. U. Mennesneesa.Crpoenne aroma. XuMnu4ecKkasi CBs3b.
OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE PeaKIUH

3.1. | [lepuoanueckuii 3aKOH U
MepuouYecKas cuctema
XUMHYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. Ctpoenue
aToMa.

7

OI'NC «Mog mkoma»
https://myschool.edu.ru

3.2. | Xumuueckas CBSI3b.
OKHCITUTEIIBHO-
BOCCTAaHOBHTEJIbHEIE
peakmumn

[Ipumeps! peakumii,
MPOTEKAIOIINX Ha
MIPOU3BOACTBE (TIPOU3BOJICTBO
cepHoit kucinotel Ha UYDI13) u B
YKU3HU YEJIOBEKa.

DOI'NC «Mos mkomay
https://myschool.edu.ru

Hmoeo no pazoeny: 15u.

| IloBTOpEHHE

Obwee Konuuecmeo 4acos no
npozpamme

68 u

Wy | —



https://myschool.edu.ru
https://myschool.edu.ru

9 Kiacce

Ne | HaumeHoBaHMe pa3aeioB H TeM Kosmuecrs | KosmmuecTBo yacos HP20O DJIeKTPOHHBIe (HH(POBHIE)
n/n | NporpaMmmal 0 4acoB o0pa3oBaTe/ibHbIE Pecypchl
Bcero Kourpoabnsl | IIpakTnueckue
e padoThbl padoThl
Pa3jen 1. BemecTBo H XUMHYeCKHE peaKIIUN
1.1 | IloBTOpeHue u yriryoneHue 3HaHUi ) 1 OI'NC «Mos mkoma»
. OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://myschool.edu.ru
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 OI'NC «Mos mKkoma»
. XUMHYECKHUX PEaKIuid https://myschool.edu.ru
1.3 | DnekTponuTHuecKas JUCCOLMALIHS. 8 1 1 OI'NC «Mos mkomay
. XUMHUYECKHE PEaKIIui B pacTBOpax https://myschool.edu.ru
Umoeo no pazoeny 17u.
Pazgen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 | OOmasxapakTepuCTUKaXUMUYECKUX 4 1 Pewenne npo6snemsl | DI'UC «Mos mikonay
OnemeHToBVIIA-rpynmel.l anoreHst Hegocratka  Moma B | https://myschool.edu.ru
YpanbCKOM peruoHe
2.2 | Ob0uasxapakTeprucTuKa XUMHUYECKUX 6 [Tonyuenne kucnopona | PI'MC «Mos mkona»
OnemeHTOBVIA-rpymmel. Cepan e€ Ha Yensiourckom | https://myschool.edu.ru
COETMHEHUS KHCIIOPOJTHOM  3aBOJIE.
buonornueckas porb
KHUCIIOpOJIa B  KUBBIX
OopraHusmax.
AHTpPOIIOTEHHBIE
WMCTOYHHUKHU OKCHJIa CEPBI
(IV) B  armocdepe
Vpana.
[IpousBoncTBo  cepHoM
KHCJIOTHI B
YensOuHCKOM 00IacTH.
OxpaHa OKpyXxaromen
Cpeibl
2.3 | O0masxapakTePUCTHKA XUMUIECKUX 7 1 Ucnonb3oBanue OI'C «Mos mkoma»
OnemenToBVA-rpynnsl. A30T, pochop aMMHaKa B | https://myschool.edu.ru
U UX COEeIMHEHUS XOJIOIUIBHBIX
YCTaHOBKax 000

«HMHaMapKoy.
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Ne
n/n

HaumenoBaHue pa3ie/ioB U TeM
MPOrpaMMbI

KoanuectB
0 4aCOB

Koan4yecTBo 4acoB

Bcero

KonTpouabHbI
e padoThl

IIpakTH4eckue
padoThl

HP2O

JIEKTPOHHBIE (HH(POBHIE)
o0pa3oBaTe/IbHbIE PECYpPChI

IIpuMeHeHne  a30THBIX
dbochopHbIX yaoOpeHui
B MECTHOM CEJIbCKOM
XO35HCTBE.

24

OO0masxapakTepuCTUKa XUMHUYECKUX
OnementoB [VA-rpynmnsl. Yriepon u
KPEMHHI, ¥ UXCOSTNHEHHS

MecTopoxaeHust
W3BECTHSKA,  Mpamopa
(Koenruunckoe,
bananaunckoe).
CunukarHas
MIPOMBIIIICHHOCTh
obmactu (3aBox JKBMU,
«Kemmay,
Criceptckuiipopdopon
BII 3aBOJ).

DOI'NC «Mos mkomay
https://myschool.edu.ru

Umoeo no pazoeny: 25u.

Pazgen 3. MeTa/uibl 1 HX COeTMHEHU ST

3.1

OO01ue cBOMCTBA METAJIOB

MecropoxaeHus  pyn
YepHBIX M IBETHBIX
METaJIJIOB Ha
TEPPUTOPUU  OOJIACTH.
I'unpo- u
NUpPOMeETaTyprudeckue
METOIBI MOy YSHHS
I[BETHBIX METaJIOB
(Menu, UMHKA, HUKEIs)
Ha OpeANPUATHIX
LBETHOM  METAJUIypruu
Vpana (3naroycr,
Kapa6ar, Kpiteim,
B.Vdaneii u 1p.)

DOI'NC «Mog mkomay
https://myschool.edu.ru

3.2

Baxxueiie MeTauibl 1 UX
COEeIMHEHUS

16

[Muak - amdoTrepHbIi
MeTaJlJl, MOJIy4aeMblil Ha
YOI13.

DOI'NC «Mos mkoaay
https://myschool.edu.ru
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Ne | HaumeHOBaHuUe pa3esioB H TeM Konuyects | KonnyecTBo 4yacos HP2O JIEKTPOHHBIE (HH(POBHIE)
n/m | NporpamMMbl 0 4acoB o0pa3oBaTe/ibHbIE PeCypChl
Bcero Kontpousnsl | IIpakTHdeckue
e padoThbl padoThI
IIponsBoacTBo 4uyryHa u
cTanu Ha
METaJUTypruuecKux
3aBoJIax o0nacTu.
Hcnonp3oBanue 4vyryHa
U CTaJH B JCKOPATHUBHO-
MPUKIATHOM HCKYCCTBE
OxHOTO Ypana
Hmoeo no pazoeny.:20u.
Pa3gen 4. XuMHua 1 OKpy:KAOIIAfA cpeaa
4.1 | Xumus 1 OKpykaroas cpeaa 3 OI'NC «Mos mkona»
https://myschool.edu.ru
| Umozo no pazdeny: 3u.
| IToBTOpEHHE 3 1
Obwee Kouuecmeo 4acos no nPozpamme 68 u 6 7

Peaﬂmaunﬂ MOaYyJIsd BOCIIUTATE/bHOM nmporpaMmmabl «YPO‘IHaSI ACATCJIBbHOCTDB»

8 kiacc
No/mm HasBanue temsl (pa3aena) Peanu3zanus MoyJisi BOCIIMTATENIBHON MPOrpaMMbl « Y pouHasi eATeIbHOCThY Hara
Meponpusrus | Bun nestenpHOCTH
1. Pa3znen Ne2 «Bakueiiue [enp Poccuiickoit Hayku Vpok-nyrewectsue: « Hopemme 10CTHKEeHNS B 1-8 pespans
MIpeICTaBUTENN HAYKH XUMHUU, BBITYCK MH(POPMAIIMOHHBIX
HEOPraHUYECKUX BEIIECTB)» IJIAKaTOB
WNudopmanmonHasi MUHYTKa, Coolmienne 00y4armuxcs 1-5 mapra
nocesilieHHas BecemupHoMy /1HIO o Teme: «brnoxumMuueckoe 3HaAYCHNE XUMHUECKUX
MMMYHUTETA 3JIEMEHTOB B OpPraHU3ME YEJIOBEKa»
> Pazgen Ne 3. «Ilepuonnueckuii | Henenst ectecTBeHHBIX HayK «/leHb Hrpa-kBect o xumun: «/leHp 3emim» 13-18 ampens
) 3aKOH M MEepUOINYeCKas 3emum»



https://myschool.edu.ru

Ne/n Ha3zBanue Temsl (pazaena) Peanuszanus Moyl BOCIUTATEIbHON IPOrPAMMBI « Y pOUHAsl JEATEIBHOCTDY Jata
Meponpusitus | Bun nestenpHOCTH
CHCTEMA XUMHYECKUX Henb [TobGenpl cOBETCKOTO HapoIa B Brimyck mH(pOpMaAIMOHHBIX TJIAKATOB IO TEME: 4,5 mas
anemeHToB /. 1. Menneneesa. | Benukoii OtedecTBeHHOI BoliHe 1941- «BxIaj yueHbIX-XUMHKOB B I0Oety B Benukoit
Crtpoenue atoma. Xumudeckast | 1945r.r. OTedecTBEHHOI BOWHBI »
CBsI3b. OKHMCIUTENIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN
9 kyace
Ne/m HazBanue temsl (pa3zaena) Peanusanus Moaysst BOCIUTATEIBHOU IPOTPAMMBI « Y pOUHAs! 1E€ATEIIBHOCTE) [Hara
Meponpusrus | Bun gestenpHOCTH
1. Paznen Ne2«Hemeranmnsl u ux [enb Poccuiickoi Hayku Ypoxk-nyreumecrsue: «Hosenmme qocTuxeHns B 1-8 despans
COCIMHEHHUS HAyKU XMMHUN», BBITYCK MH(POPMAIIMOHHBIX
IJIAKaTOB
Nudopmanronnas MUHYTKa, CooOmienne 00y4aromuxcs 1-5 mapra
NOCBsALLEHHAs BceMupHOMy [HIO 10 TeMe: «bHoXMMHUECKOE 3HAYCHUE HEMETAILIIOB B
UMMYHHTETA OpraHu3Me YeJI0BEKa»
Henens ecrectBeHHBIX HayK «/leHb Hrpa-kBect 1o xumuu: «/leHs 3emim» 13-18 anpens
3emun»
2. Paznen Ne3 Henb [1oGenbl coBeTCKOTO Hapoa B Brimyck nH(OpMaIMOHHBIX MIaKaTOB 110 TEME: 4,5 mas

«MeTaiisl 1 UX COCOAUHCHU A

Bemukoit OreuecTBenHou BoviHe 1941-
1945r.1.

«Posb yUEHBIX-XUMHUKOB B rofipl Benukoit
OteyecTBeHHOU BOMHEI 1941-1945r.1.»




Peanu3auus npopMrUHUMYMA B YPOUHOM JAeSATEJIbHOCTH

8 kuace

Ne HasBanwue pasnena/ Tembl Conepxanue

/11

1. Paznen 1. IlepBoHavanbHble XUMUUECKHE TOHSATHS Ponp xumuM B pupoe U NPAKTUUECKON KU3HU YEJIOBEKA, €€ CBA3b C
Tema 1.1. Xumus — BaxkHast 00J1acTh €CTECTBO3HAHUS U IPYTMMH HayKaMu. 3HAKOMCTBO € TTpo(deccusiMu, CBI3aHHBIMH C HAyKOM
MPAKTUYECKOU JIEATEIHbHOCTH YEJIOBEKA XUMHEMN.

2. Paznen 2. Baxueiime npeAcTaBUTENN HEOPTaHUYECKUX BEIIECTB 3HAKOMCTBO C IPO(DECCHsIMU XUMHUK, JJAOOPAHT, TEXHOJIOT MMPOU3BOJICTBA,
Tewma 2.4. OCHOBHBIE KJ1acChl HEOPrOHUYECKUX COEIMHEHUM arnmnapaTiyvk, THXEHEP-KOHCTPYKTOP, IKOJIOT.

9 kaacce

Ne HasBanwue pasnena/ TeMsbl Conepxanue

/11

1. Paznen 2. Hemeraimibl u ux coeMHEHUS Dcce st 00yJarmuxcs: XuMHus B Ipodeccru Bpada
Paznen 3. Meraibl 1 UX COCAMHCHUS ITpodeccun meTanaypruueckoro Npou3BoJACTBA: XUMUK - Ta0OPaHT,

cTajieBap, TEXHOJIOT MPOU3BOACTBA H JIP.
3. Pazgen 4. Xumust u okpyxaromas cpeaa 4.1. XuMus U okpyxKaromias cpena 3HAKOMCTBO ¢ Ipodheccueii IKOJI0r




ITIOYPOYHOE INIAHUPOBAHUME

8 kiace
Ha3Banue Tema ypoka DopMBbI TEKYLIEr0 KOHTPOJIS Tema HPIO JyekTpoHHBIE (LU(POBLIE)
- yp 2 p y p
azneaa = o 2| Konrponeusie | [Ipaktuueckn o0pa3oBaTeJIbHbIE PecypChl
= < a0O0THI, e paboThl
- = S p p
P S o
=
Pasgea 1. 1 IIpenmer xumuu. Posib XUMUM B KUZHU 1 cropus cosnanus DOI'NC «Mos mkoay
[TepBoHavanbHBIE uenoseka. Tena u Bemecta. MHCTpYKTaX) ngﬁ:ﬁﬁigﬁm . https://myschool.edu.ru
XHUMIYECKIE o T u npaBuiiam noBe/eHNs B KaOWHeTe [OsHoM Vpaste.
HDOHSTHS (2011) XAMHAA 3HaueHHe XUMHHU B
JKU3HU pEeruoHa.
2 IToHsATHE 0 METOAAX MTO3HAHUS B XUMHUHU 1 OI'NC «Mos mkoay
https://myschool.edu.ru
3 Tlpaxmuueckas paboma Ne 1 «IlpaBuna 1 1
paboTHI B JTaOOPaTOPHUH U TIPHEMBI
oOparieHust ¢ J1abopaTOPHBIM
000pyAOBaHUEM)
4 Yucrele BemecTBa H cMecH. CrrocoOb! 1 OI'NC «Mos mkoay
pasnencHus cMecen https://myschool.edu.ru
5 ITpaxmuueckas paboma Ne 2 «Pa3nenenue 1 1
4 )4
cMecelt (Ha mpuMepe OYUCTKY TTOBApCHHON
COJIN)»
6 ATOMBI U MOJICKYJTBI 1 OI'NC «Mos mikoay
https://myschool.edu.ru
7 XHUMHYECKHE DJICMEHTBL. 3HAKU 1 OI'NC «Mos mkoiay
(CI/IMBO.TILI) XUMHUUYCCKHUX 3JICMCHTOB httns://mvschool.edu‘m
8 TTpocThie U CIIOXKHBIE BEIIECTBA 1 Hpoctsie i croxkmubIe OI'UC «Mos mKoa
XUMHUYECKHE BEIIECTBA B
aTMocdepe peruona, B ObITY. https://myschool.edu.ru
W3oronnas npoxykuus [10
«Masiky.
9 ATOMHO-MOJIEKYJISIPHOE YYCHUE 1 OI'NC «Mos mikosa»
https://myschool.edu.ru
10 | 3aKkOH MOCTOSHCTBA COCTaBa BEIICCTB. 1 OI'NC «Mos mkoay
Xumuyeckast popmyia. BaneHTHOCTS https://myschool.edu.ru
ATOMOB XMMHUYECKHX 3JICMCHTOB
11 | OTHOCHTEIbHAS ATOMHAs Macca. 1 DOI'NC «Mos mKojay
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Ha3Banue Tema ypoka o @DopMbI TEKYIIET0 KOHTPOJIS Tema HP3O JyeKTpOoHHBIE (LU(pPOBLIE)
pasaena g § 2 | Kourponsusie | I[IpakTHuecku oOpa3oBaTesibHbIE pecypchl
£ g § paboTHI, ¢ paboThI
P S o
=z
OTHOCHTENIEHAS MOJIEKYIApHAs Macca https://myschool.edu.ru
12 | MaccoBast g0yt XHMUYECKOTO DJIEMEHTA B 1 DPI'NC «Mos mkozay
COeMHEHUH https://myschool.edu.ru
13 | KonauuecTro BemiectBa. Mosb. MossipHast 1 OI'NC «Mos mKkomay
Mmacca https://myschool.edu.ru
14 | dusnyecKkue U XUMHYCCKUE SIBIICHUS. 1 OI'NC «Mos mKkomay
XumudecKkas peakius https://myschool.edu.ru
15 | Ipu3Haku U yCIOBHS MPOTSKAHUSI 1 OI'NC «Mos mkona»
XMMHYECKHX PCaKLMH https://myschool.edu.ru
16 | 3aKOH COXpaHCHHUS MACChI BEIIECTB. 1 OI'NC «Mos mkoma»
XUMHUYECKHE YPaBHEHUS https://myschool.edu.ru
17 | BelYMCIIEHUS KOJIUYECTBA, MACChL 1 OI'NC «Mod mkoma»
BEILLECTBA 10 YPABHEHUAM XUMUYECKUX https:/mvschool.edu.ru
peaxkuuit
18 | Kinaccudukanuss XMuMHYECKHX peaKui 1 OI'NC «Mos mKoa»
(coemuHeHus, pa3IOKEHUS, 3aMEIICHIS, https://mvschool.edu.ru
oOmeHa)
19 | M. B. JIoMOHOCOB — yUEHBIIA- 1 OI'NC «Mos mikoay
sHIMKIoneaAUuCT. O6001IEeHne u https://myschool.edu.ru
CHUCTEMAaTH3aIMs 3HAHHM
20 | Kourpoannasi padora Nel o Teme 1 1
«BelecTBa M XUMHUECKUE PEAKITHIDY
Pazpen 2. 21 | Bo3myx — cmech razo. CocTaB Bo3IyXa. 1 SOCTaB BO3/yXa OI'NC «Mos mkoaa
Basueiimue Kucnopoa — 271eMeHT ¥ IpocToe Ofﬂag;’;;zr:afgﬂrfg::énn https://mvschool.edu.ru
IPEICTaBUTENN BemecTso. O30H aTMochepI
HEOPTraHUYECKUX
BemecTs (309)
22 | dusnyeckre U XMMHYECKHE CBOMCTBA 1 OI'NC «Mog mKkojay
KHCIIOpO/ia (PEaKIuu OKUCIICHHUS, https://myschool.edu.ru
ropenne). [Toustue 00 okcuaax
23 | Crioco0Obl MOJTy4eH s KUCIIOPO/Ia B 1 OI'NC «Mos mkoma»
1abopaTOPUU U MPOMBIIIIICHHOCTH. https://mvschool.edu.ru
IMpuMeHeHHe KUCI0poia
24 | TemaoBoi 3h(HeKT XMMHYCCKOM PEAKIIMH, 1 OI'NC «Mos mkoay
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Ha3zBanue « Tema ypoka @ @DopMBbI TEKYHIET0 KOHTPOJIS Tema HP3O JyeKTpOoHHBIE (LU(pPOBLIE)
=
pasaena Z g 8| Kontponbusie | IlpakTuuecku oOpa3oBaTesibHbIE pecypchl
S 2 § paboTHI, e paboThI
P 5 °
=z
MOHSATHE O TEPMOXMMHYECKOM yYPaBHEHHH, https://myschool.edu.ru
9K30- ¥ DHAOTEPMHUUECKHX PEAKIUIX
25 | TorumBo (HedTh, yroib U METaH). 1 Cr10c0Gk! OMHCTKH BOZI 1 OI'NC «Mos mkoma
Ta3000pa3HbIX BEIOPOCOB
3arpsi3HEHHE BO3/yXa, CIOCOOKI €ro HIPOMBIILICHHBIX https://myschool.edu.ru
IpeaoTBpaAICHUA npenpustuit YensOuHcka u
YensOUHCKOM 00acT
26 | Ilpaxmuueckas paboma Ne 3 o teme 1 1
«ITonmyuyeHue u coOMpaHue KUCIOPOA,
HU3y4YEHHUE Er0 CBOWCTBY
27 | Bomopoa — 3IEMEHT | TIPOCTOe 1 DPI'NC «Mos mikoaa»
BeiecTBo. HaxoskieHue B mpupoie https://myschool.edu.ru
28 | dusnueckne U XUMHUECKHE CBOMCTBA 1 PI'NC «Most mkosay
Bofopoza. [lpumenenne Bogoposia https://myschool.edu.ru
29 | IloHsTHE O KMCIIOTAX M COJIAX 1 PI'UC «Most mkoJsa
https://myschool.edu.ru
30 | CrocoOsl IoyTydeHust BOA0OPOIa B 1 OI'NC «Mos mKkomay
1a0opaTropun https://myschool.edu.ru
31 | Ilpaxmuueckas paboma Ne 4 o Teme 1 1
«ITomydenue u coOupanue BOIOpoOaa,
HM3yUYEHUE ETO CBOMCTBY
32 | MonspHslif 066EM Ta30B. 3aKOH ABOTaapo 1 OI'NC «Mos mkoay
https://myschool.edu.ru
33 | BelunciieHusa 00bEMa, KOIUYECTBA 1 OI'NC «Mos mkoaay
BEILECTBA ra3a 110 €ro H3BECTHOMY https://myschool.edu.ru
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
34 | BeruuciaeHust 00EMOB Ia30B 110 1 AMMHaK, CEpOBOTOPO/L B OI'NC «Mos mikoaa»
OKpY’Kalole cpesie ]
YpaBHEHUIO peaKIiy Ha OCHOBE 3aKOHA pernosa. https://myschool.edu.ru
00BEMHBIX OTHOIIEHUI ra30B
35 | dusnueckue U XUMUYECKHE CBOHCTBA 1 PI'NC «Most mKoiIa
BOJIEI https://myschool.edu.ru
36 | Cocras ocnoBanuii. IToustue 00 1 OI'NC «Mos mKkoiay
MH/IMKATOpax https://myschool.edu.ru
37 | Bona kak pactBoputelnb. HachllieHHbIC 1 1 OI'NC «Mos mKoma

HCHACBIIICHHBIC PAaCTBOPLI. MaccoBas

https://myschool.edu.ru
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Ha3Banue « Tema ypoka o @DopMbI TEKYIIET0 KOHTPOJIS Tema HP3O JyeKTpOoHHBIE (LU(pPOBLIE)
=
pasaena Z g g Koutponensie | IIpakTuuecku oOpa3oBaTesibHbIE pecypchl
£ E = paboThl, e paboThI
P S ©
=z
JIOJIsl BEIIECTBA B PACTBOPE
38 | Ilpaxmuueckas paboma Ne 5 o Teme 1 1
«IIpuroToByeHue pacTBOPOB C
onpenenéHHON MacCOBOM Joei
PacTBOPEHHOTO BEIIECTBA»
39 | KontpoabHas pa6ora Ne2 1mo Teme 1 1
«Kucnopoa. Bomopoa. Boymay
40 | Oxcuabl: coCTaB, KJIACCU(UKAITHS, 1 DI'NC «Mos mkoma»
HOMEHKIIaTypa https://myschool.edu.ru
41 | IlomydyeHue U XUMHYECKHE CBOMCTBA 1 Oxcunnsie pyet peruoka | PTPC «Mos IIKOJIa»
(>KeNe3HSKN ), TIIMHA, KBapIl
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX JIX 3HaueHme. OKCHIb] — https://myschool.edu.ru
OKCHJIOB BPEJIHBIE BBIOPOCHI
TIPOMBIIIJICHHBIX
TIPEeIPUSTHHA, TPAHCIOPTA.
42 | OcHOBaHUS: COCTaB, KJIACCH(UKAIIHS, 1 OI'NC «Mos mikoaa»
HOMEHKIIaTypa https://myschool.edu.ru
43 | [Nony4yeHue u XUMHYECKHE CBOHCTBA 1 OI'NC «Mos mkomay
OCHOBaHUIA https://myschool.edu.ru
44 | KucnoTsl: cocTas, KJ1acCU(puKaIus, 1 DOI'NC «Mos mkomay
HOMEHKJIaTypa https://myschool.edu.ru
45 | Ilony4yeHune U XUMUYECKHE CBOMCTBA 1 Kucnornsie soxmunx | IYC «Mos MIKOTIa»
MPOMCXOXKIeHUE (Ha
KHCJIOT npumepe nestemsrocrn | Nttps://myschool.edu.ru
npeanpustuii YensOunckon
obnactu). [Tpumepst
NMPUMEHCHUS KUCJIOT B GBITy
1 Ha IPOMBIIJICHHBIX
TPEATPUSTUSIX.
46 | Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI 1 OI'NC «Mos mikoay
MOJTyYECHHUs, XUMHUYECKHE CBOMCTBA https://myschool.edu.ru
47 | IlpakTnyeckas padora Ne 6. Pemenue 1 1
AKCIIEPUMEHTABHBIX 3a71a4 110 TEME
«OCHOBHBIE KJIaCCHl HEOPTAaHMIECKUX
COEJMHEHUI»
48 | ['enernueckas CBSI3b MEXKY KIacCaMU 1 DI'NC «Mod mkoma»
HEOPTraHUYECKUX COEIUHEHUM https://myschool.edu.ru
49 | O600IIeHNE U CHCTEMATH3AIMS 3HAHUH 1 OI'NC «Mos mkosay
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Ha3Banue Tema ypoka o @DopMbI TEKYIIET0 KOHTPOJIS Tema HP3O JyeKTpOoHHBIE (LU(pPOBLIE)
pasaena g E § Koutponensie | IIpakTuuecku oOpa3oBaTesibHbIE pecypchl
£ g = paboTHI, ¢ paboThI
P 3o
=z
https://myschool.edu.ru
50 | KonTpouabnHas padora Ne3 o teme 1 1
"OCHOBHBIE KJIacChl HEOPTaHNYECKUX
coequHeHun"
Paznen 3. 51 | IlepBble MOMBITKH KIaCCH(PHUKAIINN 1 OI'NC «Mos mikoay
[Tepuoanueckuit XUMHUUYECKHX 3JIeMeHTOB. IToHsaTHE O https:/mvschool.edu.ru
3aKOH U rpyMax CXOJHBIX 3JIEMEHTOB
MepUOANYECKas
cucTemMa
XUMHYECKUX
snemenTtoB [[. .
Menneneena.
Crtpoenue aroma.
Xumuueckas
CBSI3b.
OKucIUTEIHHO-
BOCCTaHOBUTEIILHBI
e peakuuu (1549)
52 | [lepuoauueckuii 3akon u [leproandeckas 1 OI'NC «Mos mKkomay
cUCTEMa XUMHUYECKUX 3jieMeHToB JI. W. https://mvschool.edu.ru
Menaeneena
53 | Ilepuonbl, TPYIIIEL, TOATPYIIIEL 1 OI'NC «Mos mikoay
https://myschool.edu.ru
54 | Ctpoenue atomoB. CocTaB aTOMHBIX sIEp. 1 OI'UC «Most mKoIa
H3ororbr https://myschool.edu.ru
55 | CtpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 1 OI'NC «Mos mikoa»
aneMeHToB [lepuoanueckoit cuctemsr /1. https://mvschool.edu.ru
N. Mengeneena
56 | XapaKTepHCTHKa XMMUYECKOTO 3JIEMEHTa 1 OI'NC «Mos mKomna
0 €ro noJjoxkeHuro B Ilepuoanueckoit https://mvschool.edu.ru
cucteme /1. V1. MenneneeBa
57 | 3nauenue [leproarueckoro 3aKoHa ajis 1 OI'NC «Mos mkoma

pa3BUTHSA HayKH U npakTuku. /. 1.
MeHnaeneeB — y4€HbIN, IEAaror u
TpaXxJIaHuH

https://myschool.edu.ru
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Ha3Banue Tema ypoka o @DopMbI TEKYIIET0 KOHTPOJIS Tema HP3O JyeKTpOoHHBIE (LU(pPOBLIE)
pasaena g § g Koutponensie | IIpakTuuecku oOpa3oBaTesibHbIE pecypchl
=a
% = E paboThl, e paboThI
-~ 2
58 | DneKTpoOTPHIATENBHOCTh AaTOMOB 1 OI'NC «Mos mikona»
XMUMHYECKUX DIIEMEHTOB https://myschool.edu.ru
59 | MoHHast XuMU4ecKas CBI3b 1 OPI'UC «Most mKoJIa
https://myschool.edu.ru
60 | KoBaneHtHas nmonsipHasi XuMA4ecKast 1 OI'NC «Mos mikoay
CBA3b https://myschool.edu.ru
61 | KoBaneHTHas HemosipHAsh XUMUYECKas 1 OI'NC «Mos mikosiay
CBA3b https://myschool.edu.ru
62 | CremneHb OKMCICHHS 1 PI'NUC «Most mKoJjIa
https://myschool.edu.ru
63 | OKHCINTEIbHO-BOCCTAHOBUTEIILHEIC 1 OI'NC «Mos mkoiay
peakuuu https://myschool.edu.ru
64 | OKHMCIUTEIN ¥ BOCCTAHOBUTEIH 1 OI'NC «Mos mkoiay
https://myschool.edu.ru
65 | KonrpoabHas pa6ora Ned mo Teme 1 1
«Ctpoenne atoMa. XMMHUYECKAS CBSI3bY
[oBTopenne (3u) | 66 | O00OOIIEHNE U CUCTEMAaTH3AIUS 3HAHUIA 1 OI'NC «Mos mkoay
https://myschool.edu.ru
67 | KonrpoabHas padora NeS Hrorosas 1 1 OI'NC «Mos mikona»
KOHTpOJIbHAS paboTa 3a Kypc U3ydeHUs https://mvschool.edu.ru
XHMUHU 8 Kjacca
68 | O0oOIIeHNE U cUCTEeMaTH3aIHs 3HAHU T 1 OI'NC «Mos mkoiay
https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 68 K.p. 5 6
I[IPOI'PAMME
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9 Kiacce

Ha3Banue pa3aesa Ne Tema ypoka DopMBbI TEKYLIEro Tema HP2O DJIeKTPOHHbBbIE
n/n o KOHTPOJIsI (uudposBble )
é 4 Kontponensl | [IpakTuuecku o0pa3oBaTeJibHBIE PECYPChI
£ ; e € paboTsI
E 9 paboTsI
N7
Paznen 1. Bemecto 1 [epuoanueckuii 3akoH. [leproanyeckas 1 OI'C «Mos mkomay
U XUMHUYECKHUE cucTeMa XUMMHUUYECKUX 3yiemeHToB /I, U. https://mvschool.edu.ru
peakiuu (174) MengeneeBa
2 3aKOHOMEPHOCTH B H3MCHEHHUH CBOWCTB 1 OI'C «Mos mikona»
XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX https://mvschool.edu.ru
MIEPHUOIOB
3 Knaccuduxkarnys 1 HOMEHKIaTypa 1 ®OI'UC «Mos mikomay
HEOPraHMYECCKUX BELECTB https://myschool.edu.ru
4 Buipl XUMHUECKOM CBS3H M THITBI 1 ®OI'UC «Mos mikoay
KPUCTAJIMIECKUX PENIETOK https://myschool.edu.ru
5 KonTpoabnas padora Nel o teme 1 1
«[ToBTOpEHUE U yriayOIcHNUE 3HAHU T
OCHOBHBIX Pa3/Ie/IOB Kypca 8 Kiaccay
6 Knaccudpukanus xumuueckux peakuuidi mo | 1 OI'NC «Mos mKomay
Pa3IMYHBIM NPU3HAKAM https://myschool.edu.ru
7 [TonsiTHe 0 CKOPOCTH XUMHUYECKOM 1 OI'C «Mos mkoma
peakuuu. [IoHATHE O TOMOT€HHBIX U http_s: //m;gschool.edu.m
IeTEPOreHHBIX PEAKIIMIX
8 [TonsiTHe 0 XUMHYECKOM PAaBHOBECHHU. 1 OI'C «Mos mkomay
dakTopsl, BIUSIOMINE HA CKOPOCTh https://myschool.edu.ru
XMUMHYECKOW PEAKIUH U TTOJIOKEHHE
XHMHYCCKOr0 PaBHOBECHUS
9 OKHCITUTEIHHO-BOCCTAHOBUTEILHEIE 1 OI'YC «Mos mikoiay
peakuiu https://myschool.edu.ru
10 | Teopwust SIEKTPOTUTHIECKOH 1 OI'C «Mos mkoma
aucconuanuu. CHIbHBIE U Cl1a0ble https://myschool.edu.ru
SJIEKTPOJIUTEL
11 | MoHHbIe ypaBHEHUS peaKInit 1 ®OI'NC «Mos mikomay
https://myschool.edu.ru
12 | XuMHYecKue CBOMCTBA KUCIOT U 1 OI'UC «Mos mKoIay
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OCHOBaHUi B CBETE MpECTAaBICHHH 00
DJCKTPOIUTHYCCKON JTUCCOIUALIHI

https://myschool.edu.ru

13 | XuMu4ecKHe CBOMCTBA COJIEH B CBETE OI'UC «Mos mikoiay
MPEJICTABICHUH 00 3JICKTPOIUTUICCKON https://mvyschool.edu.ru
JIHCCOLMAIIIN

14 | TloHsITHE O TUAPOIH3E COJEH ®OI'NC «Mos mikoIay

https://myschool.edu.ru

15 | O6oOIIeHE U CUCTEMATH3AIU 3HAHHIA ®OI'NC «Most mKoIay

https://myschool.edu.ru

16 | Ilpakmuyeckas paboma Ne 1. «Penienne
SKCIIEPUMEHTAIBHBIX 3a1aW»

17 | KouTpoabHas padora Ne2 o Teme
«DNEKTPOTUTHYECKAS TUCCOIIAAITHSI.

XuMHYeCKHe PeaklMK B PACTBOPAX)
Paznen 2. Hemeramnsr | 18 | OG6Imas xapakTepruCTHKA TaIOT€HOB. Pewenne npobiiembl OI'C «Mos mkomay
U UX COeIUHEHUS XuMHUecKue CBOMCTBa Ha IPUMEPE XJIopa HEJI0CTaTKa HOJIa B https://mvyschool.edu.ru
(25q) YpanbCckoM peruose

19 | Xaoposomopon. ConsHas KHUCIIOTA, ®OI'UC «Mos mikomay
XUMHUYECKUE CBOMCTBA, MOJIYYEHUE, https://mvschool.edu.ru
MpUMEHEHUE

20 | Ilpaxmuueckas paboma Ne 2 o Teme OI'C «Mos mikona»
«ITonyueHue conasTHON KUCIIOThI, U3yYEHUE https://mvschool.edu.ru
€€ CBOMCTBY»

21 | Boluncnenus mo ypaBHEHUSIM XUMHYECKUX OI'NC «Mos mKomay
peaKUmii, ecIy OOUH U3 PearcHTOB J1aH B https://mvschool.edu.ru
H30BITKE

22 | OOmas xapakTepucTuka 3JeMeHTOB VIA- Tonyuenue kucsoposia Ha OI'MC «Mos mKomay

YensasOMHCKOM KUCIOPOTHOM
IpynIbl 3aBoje. Bronormueckas poib https://myschool.edu.ru
KHCJIOPOAaB XUBBIX
OpraHu3Max.

23 | AnnmotporHbie MOIU(UKAIIUU CEPBI. OI'C «Mos mikona»
Haxoxnenue cepol 1 €€ coOeIMHEHUH B https://mvschool.edu.ru
nmpupoJie. XUMHIECKUE CBOMCTBA CEPhI

24 | CepoBonopo, CTpoeHHE, GU3NICCKHIE U OI'C «Mos mkona»
XHMHMYECKHE CBOMCTBA https://myschool.edu.ru

25 | Oxcumpt cepbl. CepHast KUCITOTA, OI'C «Mos mkoma»
(u3nYecKue U XUMUYECKUE CBOHCTBA, https://mvschool.edu.ru
MIPUMEHCHUE

26 | XvMUUYECKUE PEaKIIny, JIekKaIie B OCHOBE Antponorenssie uctounuki | GIUC «Most IKOIa»

IIPOMBIIIIJICHHOT'O crocoba MOJIy4CHUsA

oxcupa cepsl (IV) B atmocdepe
VYpaina.

https://myschool.edu.ru
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CEpPHOM KUCIIOTHL. XUMUYECKOE
3arpsi3sHEHNE OKPY KAoIIeH cpebl
COSJMHCHHSIMU CEPBI

IIpou3BoxCcTBO CEPHON KUCIOTHI
B YenssOunckoi obnacru.
OxpaHa OKpY>Karomen cpept

27 | BelunciaeHue MaccoBOM JOIU BBIXOA OI'IC «Mos mkosa»
HPOJYKTa PEaKIuu https://myschool.edu.ru
28 | OOmas xapakTepUCTUKA IeMEHTOB VA- OI'MC «Mos mKomay
rpymImbl. A30T, PaCIpOCTPAHEHUE B https://mvschool.edu.ru
npupoe, Gu3ndecKne 1 XUMHISCKHE
CBOMCTBA
29 | AMMuak, ero GU3MYECKUE U XUMHUYECKUE Honons3opanue aMMuaka B OI'NC «Most mKoJjay
o XOJOMMIBHBIX ycTanoBkax OO0
CBOHNCTBA, NOJIyY€HUE U IPUMEHEHNE «IHMapKOX. https://myschool.edu.ru
an/IMCHeHI/Ie A30THBIX
thocdopubIx yrobpeHuii B
MCECTHOM CCJIbCKOM XO3ﬂﬁCTBe.
30 | llpaxmuueckas paboma Ne 3 o Teme
«Ilomy4yenne amMmmuaka, U3y4eHUE €To
CBOMCTB»
31 | AzoTHas KuCoTa, € pusndeckue u OI'C «Mos mkoma
XMMHYECKHE CBOMCTBA https://myschool.edu.ru
32 | Ucnonp30BaHre HUTPATOB U COJEi OI'C «Mos mkomay
aMMOHUS B KA4€CTBE MUHEPAIIbHBIX https://mvyschool.edu.ru
yaoOpeHuil. XuMU4ecKoe 3arpsa3HeHune
OKPYKaIOIIEeH cpeJibl COeTMHECHUSIMH a30Ta
33 | ®ochop. Oxcun dochopa (V) u OI'C «Mos mkoma
¢docdopHas kuciora, pusnueckue u https://myschool.edu.ru
XUMHUYECKUE CBOMCTBA, IMOJIYUCHUE
34 | Ucnonp3oBanue GhocharoB B KaueCcTBE OI'C «Most mkomay
MUHEPATbHBIX yI00peHUiA. 3arps3HeHNe https://mvschool.edu.ru
MPUPOJHOM cpebl hochaTamu
35 | Yruepoa, pacnpocTpaHeHHe B IPUPOJIE, OI'C «Mos mikona»
(du3nYeCKUe U XMMUYECKHE CBOMCTBA https://mvschool.edu.ru
36 | Okcusl yriaeposa, ux GU3HIecKue u OI'C «Mos mikona»
XAMHAYECKHE CBOMCTBA. JKOIOTHUECKHUE https://mvyschool.edu.ru
MPOOJIEMBI, CBA3aHHBIC C OKCHUIOM
yriepoaa (IV)
37 | YronbHas KUCIIOTA U €€ CONTU Mecropoxnenms ussectwixa, | PIYIC «Most IIKOJIa»

mpamopa (Koenrusckoe,
Bananaunckoe).
CHUITHKATHAS TIPOMBIIUICHHOCTD
obnactu (3aBox XKBU, «Kemmay,
CeiceprckuiihophopoBsrit
3aBOJ).

https://myschool.edu.ru
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38 | Ilpaxmuueckas paboma Ne 4 o Teme
"[lomrydenue yriaeknucioro rasa.

KauecTBeHHas peaknus Ha KapOoHAT-HOH"

39 | [lepBoHayanbHbBIE MOHATHS 00 OI'MC «Mos mKomay
OpPraHWYeCKHX BEIICCTBAX KaK O https://myschool.edu.ru
COCIMHCHISIX yTIepoaa

40 | KpemHuii 1 ero CoeJHHEHHUS OI'MC «Mos mkomay

https://myschool.edu.ru

41 | Ilpakmuueckasn paboma Ne 5. Pemenne
AKCIEPUMEHTANIBHBIX 337124 10 TEME
«BaxxHenmme HeMeTallIbl U UX
COCTMHCHHUSD)

42 | KonTpoasHas padora Ne3 o teme
«BaxkHeiime HeMeTauIbl U UX
COCTMHCHHUSD)

Pa3znen 3. Metayiel 1 | 43 | OO111ast XapakTepUCTHKA XUMHUYECKUX OI'C «Mos mkoma
ux coeaunenus (20 9) 3JIEMEHTOB — METAJUIOB. MeTaunyeckas https://myschool.edu.ru
CBSI3b M METAIUIMYECKAS KPUCTALTUNIECKAS
pemérka. duznueckue CBOUCTBA
METaJUIOB

44 | XuMUYeCcKre CBOMCTBA METAIIJIOB. OI'UC «Mos mikoay
DIEKTPOXUMHUUECKUM sl HAOPS>KEHUU https://mvschool.edu.ru
METaJIOB

45 | OGmue crocoObl MOJTyYeHUS] METAJLIOB. Mecropoaenns pyn uepbix | IHC «Most IIKOJ1a»
CmnaBbl. Beruncienus no ypaBHEeHHUSIM Teppﬁisz)};};igg:f; 013“1;10_ - http_s: //m;zschool.edu.ru
XUMHUYCCKUX pC€aKIUn, €CJIU OJUH U3 MUPOMETAIITTY PrUUECKHE METOIBI
peaFeHTOB COI[ep)KI/IT HpI/IMeCI/I TIOTY4YCHHUA IBETHBIX METAJIJIOB

(Meny, MHKA, HUKEs) Ha
MPEANPUATUSAX LIBETHON
Metatypruu Ypana (3naroycr,
Kapa6am, Keireiv, B.Y paneii
M p.)

46 | TloHATHE O KOPPO3UH METAJLIOB ®I'UC «Mos mikomay

https://myschool.edu.ru

47 | llenouyHslie METAIUILI DOI'NC «Most mKoJay

https://myschool.edu.ru

48 | OKcHIBI M THIPOKCHIBI HATPHS U KaJTHsI ®OI'UC «Mos mikomay

https://myschool.edu.ru

49 | llenoyHo3eMeIbHBIC METAJIIBI — KaJIbIII DOI'NC «Most mKoIay
¥ MarHui https://myschool.edu.ru

50 | BaxHeiimme coeTMHSHHS KaIbIIHS DOI'NC «Most mKoJay
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51 | OGoO6EeHne U CUCTEMATH3AIM 3HAHMI 110 DI'NC «Most mkoiay
TeMe https://myschool.edu.ru
52 | KEcTKocTh BOABI U CIIOCOOBI €€ DI'C «Most mkoiay
YCTpaHEHUS] https://myschool.edu.ru
53 | Ilpaxmuueckas paboma No 6 0 TeMe
"YKEcTKOCTEL BOJBI M METOMEI €€
ycTpaHeHus"
54 | AmoMuHuR DOI'NC «Most mKoJjay
https://myschool.edu.ru
55 | AmdorepHbIe CBOICTBa OKCUAA U OI'MC «Mos mKomay
TUAPOKCHIA https://myschool.edu.ru
56 | XKeneso DOI'NC «Most mKojIay
https://myschool.edu.ru
57 | Oxcuapl, rUAPOKCHIIBI U comu xkee3a (11) DOI'NC «Mos mikoma»
u xenesa (111) https://myschool.edu.ru
58 | O60O0IIEHNE U CHCTEMATH3AIIHS 3HAHMI Lk - amorepusiii merant, | QLY C «Most IIKOTA»
noxydaemsiii Ha UYDL13.
Mpoussoncteo uyrysa u crama | NEtps://myschool.edu.ru
Ha MeTaJTJ'[prI/I'-IeCKI/IX 3aBoJgax
obnacru. Hcnonb3oBanue
YyryHa U CTajJlu B NEKOPATHUBHO-
l'[pI/IKJ'IaI[HOM I/ICKyCCTBe
OxHoro Ypana
59 | Ilpakmuueckas paboma Ne 7. Penienue
9KCTIIEPUMEHTATIBHBIX 33189 [0 TEME
«Baxueiime MeTauIbl M MX COEMHEHUSDY
60 | BbIYKCICHHUS 110 YPABHCHUSAM XUMHUYCCKUX OI'C «Mos mikona»
peaKIuii, ecu OJIMH U3 PEareHTOB JIaH B https://mvschool.edu.ru
M30BITKE WM COJCPIKUT MMPUMECH.
Brrunciennst MaccoBoOii 0 BEIX0/1a
MPOIYKTa PEAKIINU
61 | O6oOLEeH e U cUcTEMAaTH3alUs 3HAHUH DI'NC «Most mKoiay
https://myschool.edu.ru
62 | KoutpoabHas padora Ned o Teme
«BaxkHeine MeTaniabl M UX COSAUHCHUS)
Pazgen 4. Xumus u | 63 | BemecTBa u MaTepualbl B IOBCETHEBHOM DOI'NC «Mos mikoia»
OKpY>KaroIas KU3HU YCTIOBCKA https://myschool.edu.ru
cpema(34)
64 | XuMHUYECKOE 3arpsi3HCHHE OKPYKAIOIICH DOI'C «Most mkomIay
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cpensl.Posib XuMuu B perieHnn
DKOJIOTMYECKUX IPOo0IeM

https://myschool.edu.ru

65 | Ponb XumMuH B pelIeHHN 3KOJIOTUIECKUX 1 OI'MC «Most mKoma
npobiem https://myschool.edu.ru
IorTopenne (3u) 66 | OOoOmEeHNE U CHCTEMATH3AIUS 3HAHNIM 1 OI'UC «Mos mikoia
https://myschool.edu.ru
67 | Koutpoannasi padora Ne5 torosas 1
KOHTpPOJIbHAsS paboTa 1o XUMHH 32 Kypc 9
Kjacca
68 | O00OIIEHNE U CHUCTEMATU3AIUA 3HAHUN 1 OI'NC «Mos 1ikosay»

https://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

Kp.5
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