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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHOl paboueld TPOrpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIEMIMHU MPENOoIaBaHus y4eOHOTO MpeaMeTa « XUMUs
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Aa€T TpeACTaBICHUE O IENsIX, OOIIell cTparteruu
oOyuyeHHs, BOCIUTAHMUS W PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAET o0s13aTeNIbHOE MIPEAMETHOE COJZIEpIKaHMeE,
MpeayCMaTPUBAET paCIpEE]ICHUe €ro Mo KiaccaM M CTPYKTypHUpOBAaHHUE IO
paznenaM M TeMaM IMPOrpaMMbl 0 XUMHUHU, ONPEAENSAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTePUCTUKU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUYEHHS XHUMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX
0COOEHHOCTEM  00yYaroluxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbTaTaM 00y4eHHUs] XUMUHU Ha YPOBHE IeJIei U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4EOHO-ITO3HABATENLHON JIEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i1 (POPMHUPOBAHUS MHUPOBO33PECHUS
o0OyyJaroierocsi, ero MpeACTaBICHUN O MaTEpPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
poJib WrpatoT (OPMUPYEMbIC XUMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHS TIOOATbHBIX
npoOjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOI U 3KOJIOTHMYECKON 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peaiu3alldd  BO3MOXHOCTEM i1 CaMOpPa3BUTUSA |
dbopMupoBaHUs KyJIbTYPhI IMYHOCTH, €€ 00111eH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEMN
OOy4Jarommxcs, HABBIKOB WX CAMOCTOSITEIHHOW Y4eOHOW JIESATeIHLHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUM, HEOOXOJIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(YECCUOHATBHOMN A TEILHOCTH;

3HAKOMUT CO CHEHU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsSIIa HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIC, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsT B OOyUYE€HWU XUMHUU OOECIIEUMBAIOTCS CIENU(HUKOM
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPBIM  SABIAETCS  IEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha OMPEAEIEHHOM dTare e€
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oopa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHUU, OCHOB
HEOPTaHMYECKOM XMMHUU M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSATHUM
OPraHUYEeCKON XUMHHU.

CtpykTypa coaepkaHus MPOTrpaMMbl IO XMMUU c(hopMUpOBaHAa Ha OCHOBE
CUCTEMHOTr0 mnoaxoja k €€ uzydeHuro. CoaepkaHue CKIAIbIBAECTCA U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€e 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 TMPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHHUI HA OCHOBE TEOPETUUYECKHUX IMPE/ICTABICHUN
Pa3HOro YpOBHSI:

~ @TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

- Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

- YYEHUSI O CTPOCHUU aTOMa U XUMMUYECKOU CBSI3H;

- TPEACTaBICHUM 00 dIEKTPOJIUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTtBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHS K JpPYyroMy, BBINOJNHAS (YHKIMH OOBACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU CHOCOOCTBYEeT  (OPMHPOBAHUIO
NPEACTABICHUS O XUMHUYECKOW COCTABJISIONIEH HAYYHOW KapTHUHBI MUPA B JIOTHUKE
e€ CHCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee M3YyUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroIuil MUp,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KIraccy.

[Ipy wu3yyeHHH XUMHUH TPOUCXOAUT (QopMUpOBaHHE 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESATETLHOCTA 4YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJILTYPBHI.
3amava y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XHMHUYECKHX
3HAaHUW — BaKHEHUIUX (PaKTOB, MOHATHMN, 3aKOHOB U TCOPETUUECKHUX IMOJ0KCHHUH,
JOCTYMHBIX 000OIIEHU MUPOBO33PEHUECKOTO XapaKTepa, sA3blKa HayKH, B



MpUOOIIEHUH K HAy4YHBIM METOJaM TO3HAHWS TPH H3YyUYCHUU BEIICCTB U
XUMUYECKUX PeaKIui, B HGOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW U Y4EOHO-UCCIIEeI0BATEIHCKON
JCATEIBHOCTA, OCBOCHHMM TPAaBMJI 0OE30MacHOr0 OOpalleHus C BEIISCTBAMH B
MOBCEHEBHOM KU3HHU.

[Ipu m3ydeHUn XMMHUU HAa YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs BaKHOE
3HauEHHE MPUOOPENH TaKue IEJIH, KaK:

-(opMUpOBaHWE WHTECIUICKTYaJdIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbHOMY TPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

- HampaBJIEHHOCTb OOY4YeHUsT Ha CHUCTEMaTUYECKOe MPHOOIICHHE
oOy4Jaronmxcss K CaMOCTOATEIBHON I103HABATEIIbHONW JIEATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIIMM MOTHBAIIMI0O M PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

- o0ecrnieyeHne yCciaoBHM, CIOCOOCTBYIONUX MPUOOPETEHUIO 00YyUarOITUMUCS
OTbITa PA3HOOOPA3HON MESATEILHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTEHIINK), UMEIOIINUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3ITUYHBIX BUJOB JESTEIbHOCTH;

- (opmupoBanue o0OmEeH QYHKIUOHAIBHOW M E€CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH M OIICHUBATH SIBICHUS
OKPYIKAIOIIEer0 MHpA, WCIOJB3Yysl 3HAHUS W OIBIT, MOJTYYEHHBIC TPHU HU3YUYECHUH
XUMUH, TPUMEHATh WX TPU PEIICHWH NPOOJeM B IOBCEIHEBHOW J>KM3HU W
TPYJOBOM JEATEIBHOCTH;

- (dopmupoBaHue y OOy4YarOIIMXCS TyMaHUCTUYECKUX  OTHOIICHHIA,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUU IS BBIPAOOTKH DSKOJOTUYECKU
IIEJIECO00Pa3HOr0 TOBEJCHUS B OBITY M TPYAOBOH JESITCIBHOCTH B IICIIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOUIEH IPUPOJAHON CPEJIbl;

-pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO H
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUs M HAMPaBICHHOCTH JTATbHEHIIETO
oOy4eHusl.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX U M3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUASA

8 KIIACC

IlepBoHayajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XuMHUM B KW3HU 4YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [loHsiTHe O MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIBI. XHUMHUYECKUE dJIeMEHThl. CHMBOJIBI XUMHYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OtHOcuTENbHAS MOJICKYJIsipHAs Macca. MaccoBas A0Jisl XUMHUUECKOTO AJIEMEHTA B
COCMHECHUMU.

KomnuectBo BemecTBa. Monbs. MonspHas macca. B3anMocBsa3b KOIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHECHUIA.

DOU3UYECKUE U XUMUYECKHUE SIBIIEHUS. XUMHUUYECKasA peakus U €€ MPU3HAKU.
3aK0H COXpaHEHHWS MacChl BEMIECTB. XMMHUYECKHWe ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHUS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYJ0M, paBWjiaMu paboOThl B Ja0OpaTOpUU U
npuémMamMu oOpaleHus ¢ J1abopaTopHbIM O0OPYJOBaHUEM, U3YUEHUE U OINUCAHUE
(GU3MYEeCKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0IeHNE
¢bu3nyeckux (IUIaBJICHUE BOCKA, TasHUE JIbJla, pAacCTUPAHHE caxapa B CTYIKe,
KUINIEHWE U KOHJIEHCALMsI BOJbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKaIHMBAHUE
MEHOW MPOBOJIOKHU, B3aUMOJICHCTBHE Mela ¢ KUCIOTOMN) SIBJIICHUI, HAOIIOICHUE U
ONHMCAaHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakluil (pasjiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE THIPOKCHIIA
meau (II) npu HarpeBaHuu, B3auMoOIEUCTBHE *kene3a ¢ pactBopoM conu meau (II),
M3Y4YCHHUE CIOCOOOB PA3JICNICHMs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIMSA, XpoMaTorpadus, MpoBecHNE OYUCTKH MTOBapEHHON
coJii, HaOJIOJIGHWE W  OMNHCAaHWE  PE3yJbTaTOB  IPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapoCTepKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYeCKUX BelIECTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jieMEHT U IpocToe
BelecTBo. HaxokaeHue Kuciopojga B Tpupojae, (HU3MYECKHUE M XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxkcuabl. [Ipumenenne kuciopona. CrocoObl



MOJYYEHUs] KHCJIOpoJa B Jlabopatopud © HOpombllieHHOCTH. Kpyrosopot
Kuciopoaa B mpupoze. O30H — auIoTpoITHAsS MOAUGUKAITIS KHUCIOPO/a.

TeroBoll 3(p(EeKT XUMHUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOIO 3(dekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpoctoe BemecTBO. Haxoxaenue Bomopoma B
npuponae, GuU3MUEeCKMe MW XUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nony4deHus. Kuciorsl u comnu.

Monspabsiii  00b€M  razoB. Pacuérel 1O XMMHUYECKHUM YpPaBHEHHSIM.

dusznueckue CBOMCTBA BOJBL. Boma kak pactBoputesb. PacTBopsbl.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 10715 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B IpupoZie U B JKU3HU 4YeloBeka. KpyroBopoT Boabl B IPUPO/IE.
3arpsi3HEeHHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  coieoOpa3ytonue (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpasyromue. Homenkinatypa okcuaoB. ®Dusznueckue M XUMHYECKHE
cBoucTBa OKcUA0B. [lonydyeHne okCuaoB.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: INENOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HomeHnkiatypa ocHoBaHuil. Du3znueckne W XWMHUYECKUE CBOWMCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciotr. Ousndeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctn metamnoB H. H. bekerosa.
[Tonmy4yeHne KUCIOT.

Conu. Homenkiarypa cosieid. @U3NUECKHE U XUMUYECKHE CBOMCTBA COJEM.
[Tonmyuyenue coiei.

I'eHeTnueckas CBsA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHHUIM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COAEPKaHUsl KUCIOpOoAa B BO3yXe, MOIYUYEHHE,
coOupaHue, paclio3HaBaHUE W U3yYEHUE CBOMCTB KHCJIOPOJAa, HaOII0ICHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M VYCIOBHUS BO3HHUKHOBEHUS U
MpeKpamieHuss TopeHus (mokapa), O3HAKOMIIGHHE ¢ O0Opa3llaMu OKCHIOB H
ONMKMCAHWE HX CBOMCTB, MOJydYeHHUE, COOMpaHUE, pACIO3HABAHUE U H3yUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHEe), B3auMojAeicTBHEe Bojopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUANIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOCHHOCTEW pacTBOPEHUS BEIIECTBC
pa3IMYHOM PACTBOPUMOCTBHIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOJAbBI C METAJIAMU
(HaTpueM u KanblueMm) (BO3MOKHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCleIoBaHHEe O00pa3loB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IEIOYEH,
uzyueHue B3aumojenctBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METaJIaMHM, pPEakiuid HeUTpaau3alyu, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWMW, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAcTBOPA COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COCIUHCHUIN.

IMepuonuueckuii 3axkoH u llepumogmueckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIAacCU(DHUKAIIMA XUMHUUYECKHX dJeMeHTOB. [loHsThHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE U IIEJIOYHO3EMENbHBIE METaJLIbI,
rajJioreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
Y TUJIPOKCUJIBI.

[Tepnonnueckuii 3akoH. [leppognyueckas cucreMma XMMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa.  KoporkonepuogHass W JUIMHHONEPUOJHAS dbopmbl
[Tepuognueckout cucrembl xumuueckux aiaemMeHToB J[. . Menneneea. [lepuobl
u rpynnbl. @U3NYECKUH CMBICH HOPSAKOBOIO HOMEPA, HOMEPOB IIEpHOJA U
IPYNIbI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
Ilepnognueckori cucremnl [l. M. MenneneeBa. XapakTepucTUKa XHMHUYECKOIO
3JIEMEHTA 110 ero nosnoxeHuto B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl pajinyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM U EPUOJIaAM.

3nauenue [lepnoanueckoro 3axkona u [lepuoauyeckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB I pa3BuThd Hayku MU npaktuku. . M. MenneneeB — yd€Hblii u
IPaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJiSpHAsT YW HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBSA3b.

Crenenp okucneHusa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
IIponecchl okncIeHnst 1 BOCCTaHOBIEHUs. OKHUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4eHHe oO0pas3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCHCTBHUE
TUAPOKCUIA LHWHKA C pacTBOpPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBl  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmuoie ceazu



Peanmsanns MeXNpeIMETHBIX CBS3€M NPH W3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBIISICTCSI 4Ye€pe3 HCIOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MIOHATUM, TaK U MOHATUM, SIBJIIOLIINXCS CUCTEMHBIMU JUISl OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mMe ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAYyYHbIH (PakT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJlu3, CHUHTE3, KiIaccuPuKaluus, MNepPUOAUYHOCTh, HAOIIOJCHUE,
DKCHEPUMEHT, MOAENUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

dusznka: Marepusi, aroMm, O3JCKTPOH, NPOTOH, HEWTPOH, HOH, HYKIH],
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3aps]l, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHME BELIECTBA, ra3, (pu3nyeckue BEIUYHMHbI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJBI,
TOJIE3HBIE NCKOTIAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U xXuMu4ecKasi peakuus

Ilepnonnueckuii 3axoH. [lepnoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaiaus, KalblUusi M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIO)KEHUEM 3JJeMEHTOB B Ilepuonnueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XMUMHUYECKOW CBA3U. THIIBI KPUCTAINIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XMUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHHYECKHUX BEUIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMUYeCKUX peakluuid Mo pa3audyHbIM NMPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlUU BEIIECTB, MO TerioBoMy 3¢ deKTy, 1o
U3MEHEHUIO CTETEeHENW OKHMCIEHUS XUMHYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO
y4acTUIO KaTalau3aropa). JK30- U dHJOTEPMUUYECKHE PEaAKIINH, TEPMOXUMHYECKHUE
YpaBHEHUS.

[lonsitTue o ckopoctu XxuMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX U IeTepOTreHHBIX
peaknusix. llonstue o xkaranuse. [lonsTue o xumMuueckoM paBHOBecuU. DakToOpkI,
BIIMSAIOIIME HA CKOPOCTh XUMHYECKOW PEAKUWH M TIOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKLUH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUuEe ypaBHEHUIN



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMd C  HCIOJb30BAaHUEM  METOJA
3JIEKTPOHHOTO OajiaHca.

Teopust JNEKTPOIIUTUYECKON JUCCOLIUALIMU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonbl. MexaHu3m OucCOLMALUM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHU4ecKoil cBsizu. CteneHp Auccouuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakuun nonHoro ooMeHa. Y cioBusi MPOTEKaHUS peakiiii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBIE MOHHBIE YypaBHEHUs peakuui. CBOWCTBAa KHUCIOT,
OCHOBAaHMM ¥ COJ€ B CBET€ TMPEJACTAaBICHUNH 00  AIEKTPOIUTHUECKOMN
mucconuannu. KauectBeHHbIe peakini Ha MOHBL. [[oHATHE O TMApOIH3E COEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKUX
BEUIECTB — METAJUIOB M HEMETauloB (rpadura W anmasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAaHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakluu
OT BO3JEWUCTBHUS PA3NIMYHBIX (PAKTOPOB, HCCIEIOBAHUE BIEKTPONPOBOAHOCTU
pacTBOpPOB BEWIIECTB, MpoOLEcca AUCCOLMALMHA KHCIOT, LIEI0Yed M  COJeH
(BO3MOXHO  MCHOJB30BAHME BHJIEO MAaTE€pUANOB), IPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  NPOTEKAHHWs  peakluuii HOHHOro  oOMEeHa
(oOpazoBaHue ocajka, BBbIJICJICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropeHue, peakuMM pas3lIoKEHHUs, COEIUHEHN), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 X coeIMHEHHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEPE  XJopa
(B3auMOJeHCTBUE C MeTallaMH, HEeMeTa/llaMH, MIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJIOPOBOJIOPOJA HAa OpPraHW3M YeJIOBEKa. BakHeWine XJIOpHUAbl U UX
HAaxO0XJICHUE B IIPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTeNeHU OokucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEPhl. AJITOTPOMHbIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUECKHE U
XUMHYECKUE cBoKCTBA. OKCHABI CEpPbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHJOB.
CepHast kucnoTa, (QuU3MYECKMEe W XUMHUYECKHE CBOMCTBa (00mMe  Kak
MPEACTABUTENA KJlacca KHUCIOT M crnenupuyeckrne). XHUMHYECKHE PEaKLHH,
JeXalie B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYEHHUs] CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUca0Thl. COJIM CEPHOM KUCIOThI, KAUECTBEHHAs pEAKIUs Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B mpupoge. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpeabl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKH,
3arpsi3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
(dbuznyecKkre U XMMUYecKe cBorcTBa. KpyroBopoT azora B mpupojie. AMMHAK, €ro
(buznyecKre 1 XMMUYECKUE CBOICTBA, MoJlydeHue u npumeHenue. Conu aMMOHUS,
X (QU3NYECKNEe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THasg KHCIIOTa, €€ MOoJydeHue, (PU3NYECKHe U XUMHUYECKHE
cBOoMcTBa (00OIIME KaKk MPEACTaBUTENS Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHMSI B Kaue€CTBE MHUHEpaIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPY>KAIOIIEH Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI M BOJ0EMOB). Docdop,
altoTponHeie Moaudukauuu (ochopa, usmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3nueckue U XMUMUUECKUE CBOMCTRA,
nosrydeHue. Mcnons3oBanue GpocdaToB B Ka4ECTBE MUHEPATHHBIX yI00PESHUI.

OObmas xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJIEHUSA.  YIUIEpOJ,  aJUIOTPOIHbBIE
Moau(UKALUM, pacIpoCTpaHEeHUE B TpUpoAe, (QU3NYECKHUE U XUMUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3NYecKue W XHMMHYECKHE CBOMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rinoGanbHOrO TNOTEIJIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora v €€ cosiv, ux (pu3nyeckue U XuMHUYECKUe CBOWMCTRBA,
MojyuyeHHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIUIEHHOCTH U CEJIHCKOM
XO3sIICTBE.

[lepBoHauanbHBIC MOHITUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),
OPOJIYKTHl WX TepepaboTku (OCH3WH), WX POJb B OBITY U TMPOMBIILICHHOCTH.
[TonsaTre 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaX, ONKax, yrieBojax — U Ux
poJii B KHM3HM 4YeJoBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCIIMHCHUU.

KpemHunii, ero ¢usnueckue u XUMHUYECKHME CBOWCTBA, IMOJIy4YE€HUE U
npuMenenue. CoenauHeHus KpemHHUsT B mpupoze. OOmue mnpeacTtaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CUITUKAThI, UX HCIOJIb30BAHHUE B
ObITYy, B TIPOMBIIJICHHOCTH. Ba)kHelIne CTpOUTENbHbIE MaTepualbl: KepamMuka,



CTEKJIO, LIEMEHT, OeTOH, keye300eToH. [IpobieMbl 6e30MmacHOro UCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3I0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJIIHON KHCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIO/IEHHE MTPU3HAKOB
X TPOTEKAHMs, OIbIThI, OTpaKarolre (U3MUYECKHE U XHUMHUYECKHUE CBOMCTBA
TraJIOTEHOB M WX COEIMHEHHHA (BO3MOXXHO HCIOJIb30BAHHE BUIEOMATEPUAIIOB),
O3HaKOMJIeHHe ¢ oOpa3uaMu XJOPUIOB (TAJIOr€HHUIOB), O3HAKOMJIEHHE C
oOpaslamu ceppl W €€ COCNUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYTIIMBaHMS caxapa M0 JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTHI, W3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHOMN CEPHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOM PeaKIuu Ha CyJIb(aT-
MOH M HaOJIOJIeHHWEe TpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ota, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yA0OpEeHUi, MOoTydeHHUeE,
coOupaHue, paclo3HaBaHWE€ M H3y4YEHHE CBOMCTB aMMHaka, MpPOBEACHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U U3ydeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aUMOICMCTBUE KOHLIEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3Y4YECHHE MoZEeNnen
KPUCTAJUIMUECKUX pemeToKk anmasa, rpadura, QysiepeHa, O3HAKOMIIEHHE C
pOLIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasza, MojlydeHue, coOMpaHue, paclo3HaBaHUE U U3yuUeHUE
CBOMCTB YIJIEKMCIIOrO ra3a, IpOBEJICHUE KauyeCTBEHHBIX pPEaklUMid Ha KapOOHAT U
CHWIMKAT-UOHBl W U3y4YEHHE MPU3HAKOB HUX MPOTEKAHHS, O3HAKOMIICHHE C
OPOAYKIIMENH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmune HeMeTalIbl U UX COEAUHEHUSD).

MeTaJLIbl U X COEITMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHHUH
ux nonoxeHus B Ilepmommyeckon cucremMe XuMmu4eckux dieMmeHtoB 1. W.
MenpeneeBa u ctpoeHus atToMoB. CTpoeHHE MeTauioB. Metamdeckas CBs3b U
METAJUIMYECKAas] ~ KpPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui metaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0miue
CrocoObl TMoMydeHus MeTamioB. [loHSATHE O KOPpO3WM METauIOoB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, IJHOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[I{emounble MeTaJUIBL: TOJIOkKEHNE B [leproauyeckon cucTteMe XHUMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusnyeckre 1 XUMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusd MW Kanus. [IpuMeHeHue MIEeNOYHBIX METauIOB W HX
COCJIMHCHUU.

[[lenoyHo3eMenbHBIE METaJIbl MarHuii M KalblMi: IIOJIOXKEHHE B
[Tepuoanueckoit cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HHE B IIpupoae. PHU3NUECKue U XUMUYECKHNE CBOMCTBA MarHus
U Kanblusa. Baxuelue CcoeIUHEHUS Kaiblus (OKCHA, TUIPOKCUI, COJIH).
’KécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmmomuHuii: nonoxenue B [lepuoandeckoit cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoe€HHE aroma, HaxoxkacHue B mpupojae. dPuszmueckue u
XUMUYECKUE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHUJIa U THAPOKCHUIA
AJIFOMUHUS.

Keneso: monoxenue B [leprogndeckoit cUCTEME XUMUYECKUX AJIEMEHTOB [l.
N. MenaeneeBa, CTpOCHHME aTOMa, HaXOXJAEHUE B Tmpupoae. PU3NUECKHUE U
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCU LI U cou xkenesa (1) u sxenesza
(IIT), nx coctas, CBOMCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOOpaslaMu METAUIOB W CIUIaBOB, WX (U3HUYSCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEe3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIB30BAHME  BHJIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUSA
KAQYEeCTBEHHBIX PEAKIIMi HA MOHBI: MarHWs, KaJbIUs, aJIOMUHMS, IIMHKA, KeJe3a
(I1) u xenesza (II1), meau (1), HabmroAEHUE U OMKMCAHUE TIPOIIECCOB OKPAITUBAHUS
IJJAaMEHH WOHAMU HaTpusi, Kalusl W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUJPOKCHUIA IMHKA, PEIICHUE YKCIEPUMEHTAIbHBIX 3a7a4 10 Teme «Baxkueitme
METaJIbI ¥ UX COCTUHCHMSY.

XuMHA U OKpY:KaIas cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM XHM3HM 4YEJIOBEKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiui B ObITy. IlepBas momorrs npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY)Karouleh cpeanl (MpeaenabHasi JOoMyCcTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Ponb xumuu B pemieHun 3K0JI0THUYEeCKUX
poOJieM.

Xumuueckuii IKcnepumenm:

M3yueHne oOpaslloB MAaTepUaNIOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnule ceazu



Peanmsanns MeXNpeIMETHBIX CBS3€M NpPH HM3YyYEHMM XMMHUU B 9 Kiacce
OCYIIECTBIISICTCSI 4Ye€pe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
HNOHATUHN, TaK U MOHSATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4YHbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KilacCUpUKAIMsA, NEPUOJUYHOCTh, HAONIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBJICHHUE, ITAPHUKOBBIN
s deKT, TeXHOIOTHS, MaTEPHUAIBI.

dusuka: MmaTepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIU],
M30TOMbl, PAaTUOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUH 3apsi], MPOBOJHUKH,
MOJIYTPOBOJHUKH, JAMDJEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
pelérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3B€3/1b1, COMHILE.

buonorus: dorocunTes, npixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yA00peHusi, MUKPOIJIEMEHThI, MAKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE  TOPOJIBI,
I0JIE3HBIE HCKOIIaeMBbIE, TOIUINBO, BOJHbBIE pecypchl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAaMMbl OCHOBHOTO  OOIEro
o0pa3oBaHUs JOCTHTalOTCS B XOJ€ OOy4YeHUS XMMHHM B €JUHCTBE Yy4eOHOU H
BOCIIUTATEIIbHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMU POCCUHMCKUMU
COLIMOKYJITYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHM, NPUHATBIMU B
oOlIecTBe MpaBWIaMd M HOPMaMH TIOBEJCHHMS U CIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIU3AIMU O0yYAIOIINXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  T[OTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALMW W
paclIMpeHue OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M Hay4YHOMY HAcCJIEIHI0, NOHMMAaHUS 3HAYEHHsS XHMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTU BIAAETh JOCTOBEpPHOW MHGOpMaIeil o
MEPENOBBIX JOCTMIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

OPEACTABICHUS O COLUMAJIbHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOHCCIEAOBATENBbCKOW, TBOPYECKOM W APYrMX  BHJAAX
JESITeNIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOH NEATENbHOCTH NpHU
BBITIOJITHEHUM Y4eOHBbIX, TO3HABATEJNbHBIX 3a/lay, BBHIMNOJHEHUHU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aHMOIIOMOIIM B IIpollecC€ JTOM y4eOHOM JEATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEAEHHE M IIOCTYIKM CBOUX TOBApHUILEH C IO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

3) e HHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE M XMMHUYECKON PpEaAKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIIOLINE
OCHOBY JUIS MOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
IPUPOJIHOM CPENO, O POJIM XMMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

IT03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0MaeMBIX IPOIECCOB M SBICHHM,
MO03HABATEIHHOM, WHOOPMAIMOHHOW M YHUTATENIbCKOW KYJbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4EOHBIMU TEKCTaMH, CIPAaBOYHOU



JUTEpPaTypou, JOCTYNMHBIMH TEXHUYECKUMU CpEACTBaMH HUHQPOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMI0O M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHUWIO, TMPOEKTHOM W  HUCCIIEN0BAaTEIhCKON
JeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYEHHs B
JTAIbHEHIIIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbA:

OCO3HAHUE IICHHOCTH JKWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0POBbI 00pa3 *W3HHU, OCO3HAHUE MOCIEJICTBUN U
HEIPUSATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOs, HAPKOTHUKOB, KYpEHUs),
HEOOXOJIUMOCTH  COOJIOJICHUSI TIPaBWJI  OE30MaCHOCTH TMpPU  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HMU;

S5)TpyaoBoro BOCHMTaHUA:

MHTEpeC K MPAaKTUUYECKOMY M3YyUYEeHHIO MTpodeccuil u Tpyia pa3inyHOro poJa,
YBOKEHUE K TPYIy U pe3yJbTaramM TPYAOBOW NESITEIHHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWMHUH, OCO3HAHHBIA BBIOOP
UHAUBUIYATbHON TPAEKTOPUH MPOJAOKEHHS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHon npo(eccCuoHanbHON NESITENbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHHU,
TOTOBHOCTh aIallTHPOBATHCA B MPOGECCHOHATBHON CPEJIE;

6)3K0JI0rM4YeCKOro BOCIUTAHUS :

HKOJIOTHYECKHU IIeJIeco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBAHMS, IOHUMAaHHE LIEHHOCTU 30POBOTO U
O6e3omacHoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJCHUS
npaBui 0€30MaCHOTO MOBEEHUS MPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYyallUsX,
YIPOXKAOIINX 310POBbIO U YKU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJydaeMble MPU NU3YYECHUU XUMHH, JJIs
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel MX pelIeHusi MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wmeTanmpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33pEHHS OOIEHAY4YHbIE TIOHATUSA (3aKOH, Teopus,
NPUHIINII, TUTIOTE3a, PaKT, CUCTEeMa, MPOIlecC, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUH M3 3THX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHON



HAayYHOW KapTHHE MHPA, U YHUBEpPCaJIbHbIC YUeOHbIC NCUCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaroT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOMU
NS TEbHOCTH.

Ilo3naBaTe/IbHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI

Bba3oBble Jioruyeckue aeiicTBUs:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PACKPBIBATh CMBICT XMUMHUYECKUX TOHSTHM (BBIIETSATh UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBS3b C JPYTUMHU TOHSTHSIMH), HCIOJIb30BaTh
MOHATHUS 711 OOBSICHEHUS OTJICIBHBIX ()AaKTOB U SIBJICHHUI, BEIOMPATh OCHOBAHMSI U
KpUTEPUH ISl KIACCH(PUKAIMK XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU HM3YyUCHHS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, JICIyKTUBHBIC, 110 aHAJIOTHH),
JICJIaTh BHIBOJIBI U 3AKTFOUCHUS;

yMEHUE TIPUMEHSITh B TMPOIECCe TMO3HAHWS TMOHATUA (TIPEIMETHBIE W
MeETanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHIEMbIC B XUMUU MOJICIIbHBIC TIPE/ICTABIICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHUYecKas (opMyrna U ypaBHEHHE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIATh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble ucciienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHNe OmbITa MO TUIAHWPOBAHUIO, OPTaHM3AIMH W TPOBEIACHHIO
YUYEHHYECKUX OJKCIEPUMEHTOB, yMEHHME HaOJIoAaTh 3a XOJIOM Ipolecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMyIUpOBaTh 000OIICHUS U
BBIBOJIBI 1O PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETHPOBATH HWH(OOPMAIHIO
Pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, TIOTydaeMy0 U3 Pa3HbIX MCTOYHHUKOB
(HayyHO-TIOMyJISIpHAsE ~ JTUTEpaTypa XWUMHUYECKOTO COJEpXKAHUS, CIPABOYHBIC
nocobusi, pecypchl WHTepHeTa), KpUTUYECKH OIEHUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 UH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3jiu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(GOpPMAIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33Ja4 OINpPeNeIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHUS PA3IMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOUPAaTh ONTHUMANBHYIO (pOpMy mpezacTaBieHuss MHPOpMaLK U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JHarpammaMu,
apyrumu popmamu rpaduKu U UX KOMOMHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
MCCJIeI0BATENBCKON JEATENbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY>KAIOLIEH MNpUpOIHON
CpeJbl.

KoMmyHukaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHMs 3aJaBaTh BOMPOCHl (B XoJe Auasiora W (W) AUCKYCCUM) TIO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS IPEIJI0KEHHON 33/1a4H;

YMEHUSl  NPEJICTaBIATh  MNOJYYEHHBbIE  PE3yJIbTaTbl  [1O3HABATEIbHOU
NEATENBHOCTH B YCTHBIX M INHMCBMEHHBIX TEKCTaxX; JejaTh IPE3CHTALNIO
PE3yJIbTATOB BBHINOJHEHUS XUMHUYECKOr0 JIKCIEpUMEHTa (J1abopaTOpHOTO OMBITA,
71a00paTOpHOI PabOTHI IO UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yUE€OHOT0 MPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOUIUMX NpOoOJeM Ha OCHOBE Yyué€Ta OOIIMX HHTEPECOB M COIJIacOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMUS
COBMECTHBIX JCHCTBUM, OIpENECICHHEe KPHUTEPUEB IO OLEHKE KayecTBa
BBITIOJITHEHHON pabOTHI U IpyTHE).

PeryasiTuBHBbIC YHMBeEpPCAJIbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEIbHO ONpENeNsATh LETu AESTENbHOCTH, IJIAHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIHUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BHIOMPATh Hanbosee Y PeKTUBHBIE CITOCOOBI pelIeHUsl yUeOHbIX U
NO3HABATEIbHBIX 33/1a4, CaMOCTOATEJIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JICMCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsX,
OLICHMBATh COOTBETCTBUE IIOJIYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LEJIHW, YMEHHE
UCITIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00S3aTE€IBbHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHON paboyelt TPOrpaMmoi,
BBIJICIISIIOT: OCBOCHHBIE 00YUYaIOIUMHUCS HAayYHbIE 3HAHUSI, YMEHUS M CIIOCOOBI



neucTBUM, crnenuduueckue s OpeAMETHOM o0nacTu  «XUMHS», BHJbI
JEATEIbHOCTA 1O  TMOJYYEHHIO HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce mpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaThb CMBICI OCHOBHBIX XHMUYECKUX TMOHSITHH: aTOM, MOJIEKYJia,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOAHAs U HEOAHOPOJHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XHMUYECKOTO JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, Kiaccuukanus peakiuil: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pEaKUuu 3aMEUICHUs, peaKuuu
oOM€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiuu,
SJIPO aTOMa, PJIEKTPOHHBIN CJION aToMa, aTOMHasopOUTallb, paInyC aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS W HEMOJIAPHAsl KOBAJIEHTHAs! CBSI3b, MOHHAs
CBS3b, HWOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(IpolieHTHasl KOHIIEHTpAIlUs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSITh 3TU NOHATHUA MPU OMUCAHUY BEIIECTB U X MPEBPAILLICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJIs COCTaBlieHUs GopMy
BELIECTB U YPAaBHEHUN XMUMUUYECKUX PEAKLINM;

e ONpEAENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COEJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUN IO
dbopmysiam, BHUJ XUMHYECKOW CBSI3M (KOBaJE€HTHAasT W MOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBatb cmbica [lepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBaTh TNOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B I[lepuogudeckoit cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOrajipo;

e ONWCHIBATH W XapakTepu3oBaTh TaOmmuHyio (opmy I[lepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHas
noArpynmna (A-rpynmna)» u «mododHas nmoarpymnma (b-rpyrmma)», Manbsie u
OOJIbIlINEe TIEPUOMBI, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabmune «llepuogmueckass cucrema xumudeckux dsnmementoB J[. U.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij SApa, oOlIee YUCIo 3JIEKTPOHOB
U pacrpeesieHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy U COCTaBYy YYACTBYIOIIMX B pEaKIUU
BEIIIECTB, 0 TETIOBOMY (D eKTy);

XapakTepru30BaTh (OMHUCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUYECKHUX IMPEBpAIlCHUN B
Pa3IUYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIIDHYIO W MOJISIPHYIO — MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHWMHUYECKOrO DdJeMeHTa 1o QopMylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIE OINEPAIIMU MBICIUTEIIBHON JIEATEIbHOCTH — aHaJn3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEMATH3AIMIO, KIacCU(DUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — /IS M3Yy4YEHUs CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMil, €eCTeCTBEHHO-HAy4YHbIE€ METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

CJIEOBaTh  MpPABWJIAM  IIOJb30BAaHUS  XUMHYECKOM  TOCYIOU U
7a0opaTopHbIM O0OPYJIOBAHMEM, a TaKXKe IMpaBWIaM OOpallleHUsl C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJITAHUPOBAaTh W MPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, penondTanert, METUIOPAHXK U APYTHE).

K xoHIy 00ydeHus B 9 kiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

pPacCKpbIBaTh CMBIC OCHOBHBIX XHMHMYECKHUX ITOHATHW: XMMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peaKiysi, XUMUYECKasi CBS3b, TEIIOBOM 3 deKT
peakuud, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  AJIEKTPOJIMUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMSA, PEAKUHUH HOHHOIO
oOMeHa, KaTanus3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIIbHO-BOCCTAHOBUTEILHBIE pPEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHUE U  BOCCTAaHOBJICHHUE,
aloTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIMYecKas), KpHUCTAJUIMYecKass pemeéTka, KOppo3Hs METalIoB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakluu, TMpeaeabHO JOMyCTUMAas
koHueHtpamus [[/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSITh 3TU NOHATHUSA MPU OMUCAHUU BEILIECTB U X MPEBPAILLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUISI COCTaBJIICHHS (HOpMYyJI
BELIECTB U YPAaBHEHUN XMUMUUYECKUX PEAKLINM;

OMPENENATh BaJIGHTHOCTb U CTENEHb OKUCJIECHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOILO COCTaBa, MPUHAIJICHKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJacCy CO€IMHEHUW 1o (opmyiaM, BUA XUMHUYECKOU
CBs3W (KOBaJICHTHAs, MOHHAs, MeETAUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTAJUITMYECKON
PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IMOHHUMAaHUE: OINKUCHIBAaTh U XapaKTEPU30BAThH
tabmmunyio popmy Ileproamdeckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTth MOHATUA «TJaBHasg mnoArpynmna (A-rpynma)» U «moOouyHas
noarpynmna (b-rpynma)», manbsle W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003HaYeHUs, KOTOpPbIE MMEIOTCA B MEPUOJAMYECKONW Tabiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (cOCTaB M 3apsja  sApa, oO0Ilee 4YUCIO DIEKTPOHOB U
pacrpesielieHue WX 10 DJIEKTPOHHBIM  CIIOSIM), OOBSCHSITH  OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIUHCHUHN B
npejenax MajblX IEPUOJIOB U TJIaBHBIX MOATPYHI C YUETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(HUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIY M COCTaBy YYAaCTBYIOUIMX B pEAKIHU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHIO CTEIEHEW OKHUCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckue XUMHUYECKHE
CBOMCTBa TIPOCTBIX M CIJOXHBIX BEIIECTB, MOATBEPKIas ONHUCAHUE
npuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBJSAITb YPABHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIINIT HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMINX CYyIIECTBOBAHUE
TCHETHYECKOW CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITAN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOJKHOCTH TIPOTCKAHUS XHMHYECKHX TIPEBpPAlIEHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYI) MOJICKYJISPHYIO H MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOro »dJIeMeHTa 10 (dopmyse
COEMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coONMIOaTh  TpaBWJIA  TOJB30BAHUSA  XUMHUYECKOM  MOCyaou u
7abopaTOpHbIM  O0OpYJOBaHMEM, a TaKXe TMpaBuia oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBIITOJTHCHHIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TOJYYEHHUIO W COOUPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TMOATBEPKIAIONINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
noaua-, kKapOoHat-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHUJI-UOHBI,
KaTHOHBI aMMOHHUS YW HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTEILHON NEeATeTbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTH3allMi0, BbISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIIECTB W
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIE METOJbl TIO3HAHUS —
HaOJII0ZICHUE, U3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

N KoanuectBouacon JJIeKTPOHHbIE
°
HaumenoBanuepasueso (undposbie)
Be KonTposbhblepad IIpakTuyeckuepad
B M TEMIIPOTrPaMMBblI o0pa3oBaTe/bHbIEpeC
n er OT bl OT bl
YP Cbl
/ 0
n
Pazgea 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITUSA
XuMust — BakHas 00J1aCTh
bubmuoreka [JOK
1.1 €CTECTBO3HAHHUS U 5 0 2
. https://m.edsoo.ru/
MPaKTUYECKON JeATEIHbHOCTH 7£41837c
YeloBeKa
bubnuorexa [JOK
1.2 BemectBa 1 XuMHueCKHepeakuu 15 1 0 nosmmorexa 11
https://m.edsoo.ru/
7141837¢
Uroronopaszgeny 20
Pa3nes 2.BakHeiilne npeacTaBuTe I HEOPraHMYECKUX BeleCTB
bubmmoreka [IOK
2.1 B .K Nl 6 0 0
o3ayx. Kucnopon. [Tonsitue 06 okcumax hits:/m_edsoo.ru/
7141837¢
bu6 OK
2.2 Bonopoa.Ilonsitue o kuciorax u comnsix 8 0 1 nosmorexa I1
https://m.edsoo.ru/
7f41837c¢
bu6 OK
2.3 Boga. PactBopsl. [TonsiTne 06 0OCHOBaHMSIX 5 1 1 nosmorexa I1
https://m.edsoo.ru/
7141837¢
24 OCHOBHBIEKIACCHIHEOPTaHUUECKUXCOEANH 1 | 1 bubnuorexa [JOK
' ¢ HH https://m.edsoo.ru/
7141837¢
Hroronopaszaemy 30




Pasznea 3.Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xumnueckux djemeHToB /I. U. MenneneeBa.
CrtpoenneatomoB. XuMHYeCKasACBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIINH

3.1 [Tepuoanueckuii 3akoH u [lepuonnueckas 7 0 0 bu6mmoreka [JOK




CHCTEMA XUMHUUYECKHUX AJIEMEHTOB /J[. https://m.edsoo.ru/
N. MenaeneeBa. CTpoeHrueaToma 1141837¢
XuMuveckas CBSI3b. bu6mmoreka [{OK
3.2 8 1 0
OxucnuTeabHO- https://m.edsoo.ru/
BOCCTAHOBUTEJIbHBIC PEAKIIUU 7f41837¢
bubmmoreka [IOK
Hroronopasneny ! https://m.edsoo.ru/
7141837¢
Bbu6mmoreka [JOK
P
C3CPBHOCBPEMA 3 0 0 https://m.edsoo.ru/
7141837¢
OBIIEE KOJIMYECTBO YACOB 6 4 5
1O ITIPOI'PAMME 3




9 KJIACC

N Kosaun4yecTBoyacoB JJIeKTPOHHbIE
" HauMeHOBaHHepa3Ies0 (uudposbIe)
Be KonTpoasbHbiepa IMpakTnyeckuepa
B U TEMIIPOTrPaMMBblI o0pa3oBaTebHbIEpec
I er 00 ThI 00 ThI
/ YP CbI
0
n
Pa3zgen 1.BeniecTBO 1 XUMHYECKUE PeaKIUU
11 [ToBTOpEHME M yriyOJIeHHE 5 1 0 bu6muoreka [IOK
' 3HAaHUI OCHOBHBIX Pa3ZIeiOB https://m.edsoo.ru/
Kypca 8 Kkiacca 11412636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUUYECKUXPEA 4 0 0 bubnuotexa [JOK
' KTt https://m.edsoo.ru/
71412636
13 DIEeKTPOIUTHYECKAs g | 1 bu6mmoteka [JOK
' puccounranusa. XMMUYECKUe https://m.edsoo.ru/
peaKIMK B pacTBOpax 1412636
Hroronopaszneny 17
Pa3nen 2.HemeTa/uibl U X COeIMHEHUSA
OO6m1as xapakTepucTruka bu6mmoreka [{JOK
2.1 4 0 1
XUMUYECKUX AieMeHTOB VIIA- https://m.edsoo.ru/
rpynmnsl. ['agorexsl 1412636
OO01mas xapakTepucTHKa XUMUYECKUX
bubnunoreka [IOK
2.2 31eMeHTOB VIA-rpynns. 6 0 0
.. https://m.edsoo.ru/
Cepa u e€coequHEHUS 7412636
OO01mas xapakTeprucTHKa XUMUYECKUX
bubnuoreka [JOK
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u 7 0 1
https://m.edsoo.ru/
WX COEJIMHEHUS 7412636
OO01as xapakTepuCcTUKa XUMUYECKUX
but6mmoreka [JOK
24 aneMeHToB [VA-rpynnsl. 8 1 2
g https://m.edsoo.ru/
Yraepon u KpeMHHI U UX




COCOAMHCHUA

7f41a636

Hroromnopaszaeiy

25




Pa3znen 3.MeTta/iibl 1 UX COCAMHCHUSA

3.1 OO01111eCBOHCTBAMETAIIIIOB 4 bubmorexa HOK
https://m.edsoo.ru/
71412636
3.2 Baxueiimue MeTamibl U UX COETUHEHUSA 16 bubnmorexa LOK
https://m.edsoo.ru/
7{41a636
Hroronopazneny 20
Pa3nes 4. XuMus U OKpykamomas cpeaa
bubmuoreka [JOK
4.1 BemiecTBa 1 MmaTepuaibl B AKU3HU YEJIOBEKA 3
https://m.edsoo.ru/
7f41a636
Hroronopaszaeny 3
PesepBHoeBpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/
7141a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE

8 KJIACC
Ne KosauvecTBouyacon
aTam DJ1eKTPOHHBIENU(PPOBHIEOOPA30
n  Temaypoka B KonTpoas IIpakTHyec A P bp P
3y B aTeJIbHbIepecypchl
/ c HbI KH epadoThI S
e epadoThI
1 r
0
| [Ipenmer xumuu. Pons xumuu B 1 0 0 05.09.20 but6mmoreka [IOK
JKU3HHM 4yesioBeka. Tema u 5 o https://m.edsoo.ru/ff0d210c
BEIIIECTBA 3
) [Tonstre o MeTomax 1 0 0 05.09.20 bubmuoreka [JOK
[MO3HAHHS B XUMHH > o https://m.edsoo.ru/ff0d227¢
3
[IpaxTrueckas padora Ne 1
3 «IIpaBmiia paboTHI B | 0 | 12.09.20 bubnuotexa [JOK
nabopaTopuu U MPUEMBI P o https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ JJabopaTopHBIM 3
000pyI0BaHUEMY
4 YucTele BEMIECTBA U CMECH. 1 0 0 12.09.20 bubmmoreka [IOK
Crioco0ObI pa3aeneHus > o https://m.edsoo.ru/ff0d26ca
cMecel 3
[TpakTruueckas padorta Ne 2 EuG 110K
HOINOTEKA
5 «Paznenenue cmeceit (Ha 1 0 1 19.09.20
https://m.edsoo.ru/ff0d28c8
MIPUMEPE OYUCTKU MTOBAPEHHOMN 2 RE.ARLECR00.H .
COJIN)» 3
but6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 ;9.09.20 hits://m.edsoo ru/f0d2a6e




XHUMHAYECKUE 3IEMEHTRI. 3HaKH

bubmoreka [JOK




(CMMBOJIBI) XUMUYECKUX JIEMEHTOB 26.09.20 https://m.edsoo.ru/ff0d2be8
2
3
but6mmoreka [IOK
8 II 26.09.20
POCTHIC I CIOAHRICBEIIECTEA 5 https://m.edsoo.ru/ff0d2a6¢
3
but6mmoreka [IOK
9 A - 03.10.20
TOMHO-MOJIEKYJIAPHOCYUYEHUE ) https://m.edsoo.ru/ff0d2d50
3
3aKoH MOCTOSIHCTBA COCTaBa
i BelecTB. XUMHU4ecKas hopMyia. 03.10.20 bubmmorexa [JOK
0 BaneHTHOCThaTOMOBXMMHYECKUXD ) o https://m.edsoo.ru/ff0d2eae
JIe¢ MCHTOB
3
OrtHocuTenbHAs aTOMHAS Bu6 110K
noOIMoTEKA
1 . 10.10.20
1 macca. OTHOCHTE/bHAs 2 https://m.edsoo.ru/ff0d323¢
MOJICKYJISIpHAst Macca
3
| MaccoBas 107 10.10.20 bubmuoteka [JOK
> XUMHYECKOTO DJIEMEHTA B 2 o https://m.edsoo.ru/ff0d350¢
COCAUHCHHUH 3
) KonuuecTBo BerecTra. 17.10.20 bubmoreka [IOK
3 Mouts. MonsipHast Mmacca ’ o https://m.edsoo.ru/ff0d5230
3
1 DOu3NUeCKHe U XUMHUYSCKHE 17.10.20 bubnuoreka [IOK
4 SIBJICHUS. XHUMUYECKasi peaKiius > o https://m.edsoo.ru/ff0d37fa
3
I1
1 PHU3HAKHU U yCIIOBUS 24.10.20 bubnmoreka [JOK

https://m.edsoo.ru/ff0d3al 6




MPOTEKAHUST XUMUYECKUX 3
peakuuii

3aKOH COXpaHEHUsI MacChl BEIIECTB. 1 0 0 bubnuorexa [JOK




XHUMHUYECKUE YPABHEHUS 24.10.20 https://m.edsoo.ru/ff0d3b88
2
3
Breraucnenus KoandecTBa,
but6mmoreka [IOK
1 MacChl BEIIECTBA MO 31.10.20
7 2 https://m.edsoo.ru/ff0d5708
YPaBHCHHUSM XUMHYECKHX
peakuui 3
Knaccudukanus XuMHIeCKUx
1 €aKIMi (COCTMHCHUS 31.10.20 bubmorexa HOK
3 pearht g ’ ) o https://m.edsoo.ru/ff0d3f34
pa3IoKEeHUs,
3aMelleHus], 0OMeHa) 3
M. B. JlomoHOCOB — Bu6 OK
1 YUEHBIN- SHIUKIIOTIEIUCT. 07.11.20 mommorexa [
https://m.edsoo.ru/ff0d40c4
9 O06o00mIIeHNE U 2
CUCTEMaTHU3ALMSI3HAHUM 3
5 Konrponsnas padora Nel mo reme 07.11.20 bubmuoreka [IOK
0 «BeimecTBa 1 XUMHUYECKHUE 2 o https://m.edsoo.ru/ff0d4290
peaKIum 3
Bo3nyx — cMech ra3os. Bu6 110K
noIMoTeKa
2 CocraB Bo3ayxa. Kucnopox — 14.11.20
w oA https://m.edsoo.ru/ff0d448e
1 SJIEMEHT U MPOCTOE BEIIECTBO. 2
O30H 3
du3nvecKre U XUMHUSCKHC
) CBOMCTBA KHCIIOPOJA 14.11.20 bubnuotexa [JOK
) (peakuuu OKUCIICHUS, ) o https://m.edsoo.ru/ff0d4614
ropeHue). 3
[TonsiTueobokcHIaX
Crioco0blI oTydeHust KUCI0poaa
2 B J1a0OpaToOpuu 1 21.11.20 bubmorexa HOK
3 paTop ) o https://m.edsoo.ru/ff0d497a
MPOMBIIIIICHHOCTH.
3

[IpuMeHeHnekucnopoa

TemoBoit 3 pexT xumuueckon




B o

peaKkuuu, MOHATHE O
TEPMOXMMHYECKOM YPAaBHEHUU,
3K30- ¥ YHJOTEPMHUYECKUX
peaKuusax

21.11.20
2

3

bu6nuorexa [JOK
https://m.edso0.1ru/ff0d4790




TormnuBo (He(Th, yrojib U METaH).

bu6nuorexa [JOK
2 3arpsi3HEHHE BO3yXa, CITOCOObI 28.11.20 httos://m.edsoo.ru/f0ddcda
5 ero npeaoTBpaIeHHs 2
3
[Tpaktuueckas padora Ne 3 o Teme
2 «ITonyuenue u coOnpanue 28.11.20 bubmorera [TOK
y p o https://m.edsoo.ru/ff0d4ae2
6 KHCIIOPOJIa, U3YYEHHUE €r0 2
CBOMCTBY 3
) Bonopon — snemeHT u rpocroe 05.12.20 bub6nuorexa [IOK
7 BemecTBo. Haxoxaenue B ) o https://m.edsoo.ru/ff0d4dd0
IPUPOJIC 3
DOu3nvecKue u Eu6 LIOK
. HOINOTEKA
2 XHMHYECKHE CBOMCTBA 05.12.20 httos://m.edsoo.ru/fR0d4ddo
8 BOZOpOJA. 2 ps.//m.cdsoo.f T Erddy
[TpumeneHuneBogopoIa 3
bu6nuoreka [JOK
2 IT 12.12.20
9 OHATHC O KHCTOTaX 1 COJIAX 2 https://m.edsoo.ru/ff0d50d2
3
3 CrniocoOblI mmosryyeHus 12.12.20 bubanorexa HOK
0 BOJIOpO/JIa B JTaOOpaTopHuu > o https://m.edsoo.ru/ff0d4dd0
3
[Tpaktuyeckas padora Ne 4 o Teme
3 «ITonyuenue u coonpanue 19.12.20 bubmorexa TIOK
; y p } N https://m.edsoo.ru/f0d4£42
BOJIOPOJIa, H3YUCHHUE €TI0 CBOMCTBY
3
3 MossipHBIif 00BEM Ta30B. 19.12.20 bubnunoreka LIOK
’ 3akoH ABorajapo ) o https://m.edsoo.ru/ff0d542¢
3

Brruncnenus 00BEMa,

bubmmoreka [JOK




3 KOJMYECTBA BENIECTBA ras3a IO 26.12.20 https://m.edsoo.ru/ff0d55a0
3 €ro0 W3BECTHOMY KOJHYECTBY 2

BEIIECTBA WK 00BEMY 3
3 Borancienns 00EMOB Ta30B 110 but6mmoreka [JOK




YPaBHEHUIO PEAKIIMU Ha OCHOBE 26.12.20 https://m.edso0.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHHI 2
ra3oB 3
3 duszndeckue u 09.01.20 bub6mmoreka [IOK
5 XHUMUYECKHUE CBOWCTBA > o https://m.edsoo.ru/ff0d587a
BO/JIBI 4
3 CocraB ocHoBanwmii. [Tonstue 09.01.20 bu6mmorexa [IOK
6 00 HHIUKATOpax ) o https://m.edsoo.ru/ff0d59e2
4
Bona xak pactBopuTenb.
3 Hacrplmennble 1 HEHACKIIIIEHHEBIE 16.01.20 bubnuoreka [IOK
7 pacTtBOpbl. MaccoBast 107151 ) o https://m.edso0.ru/ff0d5b40
BEIECTBA B paCTBOPE 4
IIpakTueckast padora Ne 5 o Teme
3 «IIpuroroBiieHHE pacTBOPOB 16.01.20 bu6muoteka [JOK
] C onpeAenEHHON MacCOBOM > o https://m.edsoo.ru/ff0d5eba
J0JIel pacTBOPEHHOTO 4
BEIICCTBA»
3 KonrponsHas padora Ne2 o reme 3.01.20 bu6nuoreka [IOK
9 «Kucnopoa. Bomopoa. Boga» ) T https://m.edsoo.ru/ff0d6342
4
4 OKcCHIBI: COCTAB, 3.01.20 bubnuoreka [IOK
0 Ki1accuduKanys, HOMEHKIAaTypa > T https://m.edsoo.ru/ff0d664e
4
[Tony4yeHne M XUMHUYECKHUE
4 cBOMCTRA 30.01.20 bubmmoreka [JOK
1 KHCIOTHELX 2 https://m.edsoo.ru/ff0d664e
OCHOBHBIX U 4

aM(OTEpHBIX OKCHIOB




[\

OcHOBaHUSA: COCTAaB,
Kiaccuukanms,
HOMECHKJIaTypa

30.01.20
2

4

bubmnoreka IIOK
https://m.edsoo.ru/ff0d67ca




HonyquI/Ie Hn XUMHYCCKHEC

bu6nuorexa [JOK

4 06.02.20
3 CBOMCTBa OCHOBaHUIM 2 https://m.edsoo.ru/ff0d67ca
4
4 Kucnotsl: cocTas, 06.02.20 bu6nuoreka [IOK
4 Kaaccu(uKaIs, HOMEHKIATypa > o https://m.edsoo.ru/ff0dfee2
4
4 [Tonyuenue n xummuueckue 13.02.20 bubnmnoreka [JOK
5 CBOMCTBA KHMCJIOT > o https://m.edsoo.ru/ff0dfee2
4
Conu (cpennue):
4 HOMEHKJIaTypa, CII0COOBI 13.02.20 Bubmmorexa [IOK
https://m.edsoo.ru/00ad9474
6 MOJTyYeHUs, XUMUYECKUE 2
CBOMCTBa 4
[TpakTrueckas padora Ne 6.
4 Pemenne skcnepruMeHTABHBIX 20.02.20 bubnmnoreka [JOK
7 3ama4 no TeMe «OCHOBHBIE KIIACCHI 9 o https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI 4
I'eHeTH4eCKas CBSI3b MEXKIY
4 | xnaccamn 200220 |  bromiorexa LIOK
o https://m.edsoo.ru/00ad9a50
8 HEOPraHMYECKHUX 2
COCTMHCHHUIH 4
4 O06001eHue u 27.02.20 bu6nuoreka [IOK
9 CHCTEMAaTHU3aALU3HAHUMI > o https://m.edsoo.ru/00ad9cb2
4
Kontponbnas padota Ne3 no teme Bu6 OK
5 "OCHOBHEIE KJIaCChI 27.02.20 nosmorexa L
0 2 https://m.edsoo.ru/00ad9ela

HEOPraHWYECKUX COCANMHEHUI"

4




I1epBbie ONBITKH
KJIacCU(UKAITUN XUMHUYECKUX 1 0 0 05.03.20
aneMeHToB. [loHsTHe 0 rpynnax 2
CXOJIHBIX 3JIEMEHTOB 4

bubmnoreka IIOK
https://m.edsoo.ru/00ad9ffa




[Iepuoanueckuit 3aK0H U
IIepunonnueckas cucrema

bu6nuoreka [IOK

5 05.03.20
b XAMUYECKUX dJIEMEHTOB /1. P https://m.edsoo.ru/00adaS2¢c
H. 4
MeHnaeneeBa
but6mmoreka [IOK
5 [lepuoapl, TpynIbl, TOATPYIIILI 12.03.20
3 PHOJBL TPY by 2 https://m.edsoo.ru/00ada52¢
4
5 Crpoenue atomoB. CoctaB 12.03.20 bubnunoreka LIOK
4 aTOMHBIX sifiep. M30TorbI ’ o https://m.edsoo.ru/00ada342
4
CtpoeHue 3JIeKTpOHHBIX
but6mmoreka [JOK
5 000JI0Y€K aTOMOB 3JICMCHTOB 19.03.20
5 Iepitoireckoii 2 https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnneneeBa 4
XapakTepucTuka
5 XHMHYECKOTO DJIEMEHTA IIO 19.03.20 bu6nuoreka [IOK
6 ero TOJIOKEHHUTO B ) o https://m.edsoo.ru/00ada824
IIepnonnueckoi cucreme /. 4
.
Menneneesa
3nauenue [lepuoanyeckoro 3aKkoHa
5 JUTSl pa3BUTHUS HAYKU U TTPAKTUKH. 26.03.20 but6mmoreka [JOK
7 JI. . MenneneeB — y4EHBI, ) o https://m.edsoo.ru/00ada96e
Mearor ¥ rpakIaHuH 4
5 DIEeKTPOOTPULIATEIIBHOCTHATOMOBXH 26.03.20 bubmuoteka [IOK
] MHYECKHUXIIEMEHTOB > o https://m.edsoo.ru/00adaab8
4
5 HMoHHassxuMuyeckascBsizb 09.04.20 bubmorexa HOK




https://m.edsoo.ru/00adac34

(o)}

KOBaJIeHTHaHHOHHpHaSIXI/IMI/I‘-ICCKaSI
C

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8




BSI3b 09.04.20
2
4
KoBaneHTHasHENOISIpHASXUMHYECK bubnunoreka LIOK
6 16.04.20
1 a SICBSI3b D) https://m.edsoo.ru/00adaab9
4
but6mmoreka [IOK
6 C 16.04.20
2 TEHCHbOKHCIICHHA 2 https://m.edsoo.ru/00adae28
4
6 OKuCIUTEILHO- 3.04.20 bubmuoreka [JOK
3 BOCCTaHOBUTEIIbHbIEPEAKIIUHA 9 https://m.edso0.ru/00adb076
4
bubnuoreka [IOK
6 0) 23.04.20
4 KHCIITEIIH M BOCCTAHOBHTEIH 2 https://m.eds00.ru/00adb076
4
KonTponbsHas padora Ne4 1o Teme
i | o EGHHG P 30.04.20 | BuGmmorexa [IOK
5 p 2 https://m.eds00.1ru/00adb486
aTroma. 4
XUMHUYECKasICB3
b»
6 PesepBHBIi ypOK. 30.04.20 bubnmnorexa [HOK
6 O00011eHE U 2 https://m.edso0.ru/00adb33¢
CHCTEMaTHU3aIHs 3HAHUM 4
6 PesepBHBIIT ypoK. 14.05.20 bubnuotexa [JOK
7 O600mmenue u 2 https://m.edsoo.ru/00ad9cb2
cucTeMaTH3alus 3HaHUI 4

Pe3epBHBIiT ypoOK.

bubmnoreka 1IOK




O0001IeHE U

cucreMaTrus3anus 3HAHUM

14.05.20
2

4

https://m.edsoo.ru/ff0d61¢c6

OBIIEE KOJIMYECTBO YACOB
10 IIPOTPAMME

68




9 KUIACC

.Nﬁ KosmnuectBouacos
B arau DJieKTpoHHbIeH(poBbIe0Opa3
n  Temaypoka KountpoJasn IIpakTHye a P bp P
c 3y 0 BaTeJIbHbIepecypchl
/ HBI CK
YyeHwust
epadoThbl nepadoThI
n
0
IIepronnueckuil 3aK0H. BuG OK
[Tepnoanueckas cucrtema 1 0 0 06.09.2 nommoreka L
https://m.edsoo.ru/00adb59e
XUMHUYECKUX dyieMenToB /l. M. 0
Menneneesa 23
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1 0 0 06.09.2 brbmmorexa [OK
. 0 o https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
23
K
naccuuKanus u 1 0 0 13.09.2 bubnuorexa [{OK
HOMEHKJIATypa 0 https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEILECTB 23
Buipl xuMu4eckoi CBsI3U U bubmuoreka [{OK
1 0 0 13.09.2
THUIIBI KPUCTAIUIMYECKUX 0 https://m.edsoo.ru/00adbac6
peLIETOK 73
Konrponsnas padora Nel no reme
«IToBTOpEHue u yruyoneHue 1 1 0 20.09.2
3HAaHUW OCHOBHBIX Pa3/ielioB Kypca 0
8 Kmaccay» 23
Krnaccudukanus XuMuueckux | 0 0 20.09.2 bubnuorexa [JOK
peakLyii 0 pa3InyHbIM IPU3HAKAM o https://m.edsoo.ru/00adbcb0




23
[lonsiTue o ckopoctu bubnuoreka [IOK
xuMHuueckol peakiuu. [loustue 27.09.2 https://m.edsoo.ru/00adbe9a
0

O T'OMOI'€HHbIX U




TETCPOrCHHBIX PCAKIUAX

23

TlousaTrne 0 XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUSAIOIINE

bu6mmoreka [{OK

8 27.09.2
Ha CKOPOCTh XMMUYECKON peakiu 0 https://m.edsoo.ru/00adc28c
U ITOJIOKCHHUC 23
XUMHUYECKOTO PAaBHOBECHUS
9 OKuCIUTEIIBHO- 04.10.2 bu6nmoreka [JOK
BOCCTaHOBUTEJIbHBIEPCAKIINN 0 T https://m.edsoo.ru/00adcade
23
Teopust 31EKTPOTUTUYECKON
bu6nuoreka [JOK
1 nucconuaruu. CUiIbHBIE U 04.10.2
https://m.edsoo.ru/00adcd68
0 c1a0ble DIEKTPOIHUTEI 0
23
bubmnoreka [IOK
1 Ho eypaBHeE ea 7 11.10.2
1 HHBICYPABHEHUAPCAKIIHH 0 https://m.edsoo.ru/00add448
23
XHUMHUYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
1 OCHOBAaHMM B CBETE NIPEACTABICHUMN 11.10.2
. https://m.edsoo.ru/00add5d8
2 00 2JIEKTPOJIUTUYECKOM 0
JUCCOIUAITHT 23
XUMHYECKIEe CBOMCTBA COJIEH B CBETE Bi6 LIOK
HOJIHNOTEKA
1 % 18.10.2
MPEACTABNCHHH 00 . https://m.edsoo.ru/00add8b2
3 AJIEKTPOIUTUYECKON AUCCOIUALINKI 0
23
1 [ToHsATHE O THAPOIU3ECOIEH 18.10.2 bubmorexa LOK
4 AP 0 https://m.edsoo.ru/00add9d4
23
bubmnoreka [IOK
1 00600 i 25.10.2
5 ODIICHHE 1 CHCTEMATH3AIMASHAHH 0 https://m.edsoo.ru/00addd12

23




[IpaxTrueckas padora Ne 1. | 0 | 25.10.2 bub6nuorexa [IOK

«Pelenne 3KcrepuMeHTaIbHbIX 0 https://m.edsoo.ru/00addbfa

3aaaw» 23




Konrtponsnas padora Ne2 o reme

bubmnoreka [IOK
1 «INEKTPOTUTHIECKAS 08.11.2 httos://m.edsoo. ru/00addecO
7 JUCCOLMALIMS, 0 l
XUMHUYECKHEpEeaKIny B 23
pacTBopax»
Obmas XapaKTepUCTHUKa
bu6mmoreka [{OK
1 raJjOreHoB. XUMHUECKHE 08.11.2
. https://m.edsoo.ru/00addfe2
8 CBOWCTBA HAa IPUMEPE XJIOPa 0
23
XnopoBoaopoa. ComnsiHast KUCIIOTA,
1 XUMHUUYECKUE CBOMCTBA 15.11.2 bubmorexa HOK
’ o https://m.edsoo.ru/00ade104
9 TOJTy4€eHHe, TIPUMEHEHUE 0
23
[IpakTnueckas pabora Ne 2 o Teme
2 «Tomyuenue coystHOM 15.11.2 bubmmorexa HOK
Y B} o https://m.edsoo.ru/00ade348
0 KHCJIOTHI, H3yUeHHe €& 0
CBOWCTBY 23
Brrurcnenus mo ypaBHEHUSAM
2 XUMHUYECKHUX PEaKIUi, €CII OJUH 22.11.2 bubmorexa HOK
PCARHIH, g o https://m.eds00.ru/00ade488
1 U3 PEareHTOB JiaH B U30BITKE 0
23
) OO01mmas xapakTepucTUKa 7112 bubnnoreka [JOK
) anmeMeHToB VIA-rpymnisl 0 o https://m.edsoo.ru/00ade64a
23
AnnoTponHbie MOIUGUKALIUN CEPHI.
P A R B P bu6mmoreka [{OK
2 Haxoxnenue cepel u €€ 29.11.2
. https://m.edsoo.ru/00ade64a
3 COEZIMHEHHH B TIPHPO/IE. 0
XHUMHYECKHECBONCTBACEPHI 23
) CepoBoaopoi, CTpOCHHE, 29.11.2 bubmuorexa [JOK
4 ¢u3nUecKkrue 1 XUMHUYECKHE CBOMCTBA 0 https://m.edsoo.ru/00ade802
23

Oxcunpl cepbl. CepHasi KUCIIOTA,

bubmuoreka [JOK




2 (bU3MYeCcKue U XUMHUIECKUE 06.12.2 https://m.edsoo.ru/00adea28
S CBOMCTBA, IPUMEHEHUE 0
23
) XHUMHUYECKHE PEAKIUH, bubmuorexa [JOK
6 JIeXKAaIIe B OCHOBE 06.12.2 https://m.edsoo.ru/00adec8a
MPOMBIIIJICHHOTO Crocoda 0




MOJIyYEHUS] CEPHOM KUCIIOTHI.
XHUMUYECKOE3arpA3HEHUEOKPYKAIOIICIC
PEABICOCANMHCHUAMUCCPLL

23

Brrancnenune maccoBoit J0JIN

bu6nuoreka [JOK

2 13.12.2
7 BBIX0/1a IPOAYKTa peaKLnu 0 https://m.edsoo.ru/00adec8a
23
OO6m1ast xapaKTepUCTUKA SJIEMEHTOB
) VA- rpynmsl. A30T, pacCpOCTpaHEHUE 13.12.2 bu6nuoreka [IOK
] B IIpHUpoje, GpuznyecKkue u 0 T https://m.edsoo.ru/00adeea6
XUMHUYECKHE 23
CBOICTBa
) AMMUak, ero pu3nYecKue u 20.12.2 bubnmoreka IIOK
9 XUMUYECKHE CBOWCTBA, IOIYYEHUE U 0 o https://m.edsoo.ru/00adf004
MPUMEHEHNE 23
[IpakTnueckas pabora Ne 3 o Teme
3 «ITomyueHne aMMuaKka, H3y4eHHE 20.12.2 bubmotera [JOK
0 y . - 3Y 0 o https://m.edsoo.ru/00adf180
€ro CBOHCTBY
23
3 A30THas KUCI0Ta, e 27122 bu6nuorexa [JOK
1 bu3HuecKre U XUMHUYECKHE 0 o https://m.eds00.ru/00adf306
CBOMCTBA 23
Hcnons30BaHne HUTPATOB U
cojield aMMOHHUS B Ka4eCTBE B 1OK
nOIMOTEKA
3 & . 27.12.2
MHUHCPATTLHRIX YAODPCHHH . / https://m.edsoo.ru/00adf518
2 XUMHUECKOe3arps3HEHUEOKPY KAIOIIEH 0
c 23
peaBICOSTMHEHUSIMUA30TA
®ocdop. Oxcun pocdopa (V) u
dop A bocgopa (V) bu6mmoreka [JOK
3 dbocdopHas Kuciora, 10.01.2
https://m.edsoo.ru/00adf68a
3 (pU3HYECKUE U XUMUYECKUE 0




CBOMCTBA, MTOJIyYEHUE

24

(98]

Hcnons3zoBanue pocdaToB B KayecTBe

bubmnoreka [IOK
https://m.edsoo.ru/00adfc20




MUHEpAJIbHBIX YA0OpEHHH. 10.01.2
3arpsizHeHuenpupoaHocpeapipocdar 0
am u 24
3 Yriepoa, pacupocTpaHEHHUE B 17.01.2 bubmmorexa [JOK
5 npupoze, Gu3nYeckue 1 XUMHYECKHEe 0 https://m.edsoo.ru/00adfd9¢c
CBOIiCTBa 24
Oxkcuppl yriaepoaa, ux pusnueckue u
3 XAMHUYECKHE CBOWCTBA. 17.01.2 bubmuoreka [{OK
6 DKOJIOTHYECKHUE TIPOOIIEMBI, 0 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM 24
yraepoja (IV)
3 VYronbHast KUCIIOTa U €€ COIu 24.01.2 bubmmorexa [TOK
7 0 https://m.edsoo.ru/00ae006¢
24
[IpaxTrueckast paborta Ne 4 o
3 teme "[lonydyenue yriekucioro 24.01.2 bubnnorexa [JOK
8 rasa. 0 https://m.edsoo.ru/00aec027¢
KadectBennas peaxius Ha kapOOHAT- 24
noH"
[TepBoHavasibHBIC TOHSATHUS BuGmiorexa [OK
3 00 OpraHMYECKUX BEIIEeCTBAX 31.01.2 httos://m.edsoo.ry/00ac054e
9 KaK O COeIMHEHUAX yTIIepo/ia 0 l
24
4 Kpemuuii u erocoeiuHeHus 31.01.2 Bubmorexa TOK
0 0 https://m.edsoo.ru/00ae080a
24
[Ipaktuyeckas padora Ne 5.
4 Pemenne skciepUMeEHTAIBHBIX 07.00.2 bubnnorexa [JOK
1 3aJ1a4 110 TeMe 0 https://m.edsoo.ru/00ae0bf2

«BaxHelnIme HeMeTaJIbl U UX

24




COEIMHEHUS

[ NS

Kontponbras padota Ne3 mo teme

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8




«BaxHeu1me HeMeTaJIbI U
HUX COEOUHEHUS

07.02.2

24
OOm1ast xapaKTepUCTHKA
XUMHYECKUX IJIEMEHTOB — B OK
4 | wmerannos. 14.02.2 nommotera I
https://m.edsoo.ru/00ae103e
3 Meradeckas CBI3b U 0
MeTaJTHYeCcKas KpUCTaUTHYeCKast 24
peléTKa.
DOU3NIECKUECBONCTBAMETAIIOB
XuUMHYECKHE CBOMCTBA METAJIJIOB. BuG OK
4 DNEeKTPOXUMHYECKUH Psifl 14.02.2 nosmoteka I
. https://m.edsoo.ru/00ael 156
4 HaNpsKEHUH METAIIOB 0
24
OO6mmme crmocoOb! MOTyYeHUs
4 MetaiuioB. CruiaBbl. Beraucienus mo 21.02.2 bubmuoreka [JOK
5 YPaBHEHUSAM XUMHUYECKUX PEAKLUH, 0 o https://m.edsoo.ru/00ael156
€CJIU OJIVH U3 24
pEeareHTOB COJEPKUT MPUMECH
b K
4 [ToHsiTHE O KOPPO3UKUMETAIIOB 21.02.2 nommorexa O
6 0 https://m.edsoo.ru/00ael1278
24
bu6nuoreka [JOK
4 €eJ10 eMeTall 28.02.2
7 [enotmpiemeTantel 0 https://m.edsoo.ru/00ae14b2
24
bubmnoreka [IOK
4 Oxkc OKC a Kal 28.02.2
8 HAHBLH THAPOKCHIB HATPUA 1 1 0 https://m.edsoo.ru/00ae14b2
24
€JIOUHO3EMEJILHBIE b K
4 LT 06.03.2 noanoreka 11O

METAJUIbI — KAJIBIIUA YU MarHui

https://m.edsoo.ru/00ael5e8




9 0
24
. 06.03.2 bu6nmorexa [JOK
(5) BaxHermecoe IMHEeHNAKAIbLHS 0 https://m.edsoo.ru/00ael5e8

24




5 O0001enne U cuCTEMaTH3aUI3HAHNI 13.03.2
1 0
24
5 JKEcTkoCTh BOBI U CIIOCOOBI 13.03.2 bu6nmoreka [JOK
) e€ ycTpaHeHus 0 o https://m.eds00.ru/00ae1886
24
IIpaktuyeckas padora Ne 6 o Teme
5 "YKEcTkocTh BO bubmorexa HOK
JIBI 1 METOJTBI 20.03.2
. https://m.edsoo.ru/00aclae8
3 eé ycrpaneHus" 0
24
5 | Amomumuit 20032 | bromorexa OK
4 0 https://m.edsoo.ru/00aelc64
24
5 AmdorepHbIe cBOMCTBA 27032 bubnuoreka [IOK
5 OKCH/Ia ¥ THPOKCHU/IA 0 o https://m.edsoo.ru/00aelc64
24
5 | Keneso 27032 | buomorexa [IOK
6 0 https://m.edsoo.ru/00ae1d86
24
5 Oxkcupl, TUIPOKCUIBI U COJIH JKEJIe3a 10.04.2 bu6nmnorexa [JOK
7 (II) u xenesa (I1I) 0 o https://m.edsoo.ru/00ae35e6
24
5 O0001IeHNE U CUCTEMATH3AIUI3HAHNHI 10.04.2
8 0
24

IIpaktryeckas padora Ne 7.
PelreHne 3kCiepUMEHTAIBHBIX




W

3a7a4 110 TEME
«Baxknelme MeTayuibl 1 UX
COCTUHEHU

17.04.2

24

bubmnoreka [IOK
https://m.edsoo.ru/00ae3de8




Brruncienus no YpaBHCHUAM
XHUMHUYCCKUX peaKum”I, €CJIM OAMH U3
pCarcHTOB AaH B M30BITKE WU

bu6nuoreka [JOK

6 17.04.2
0 COJIEPKUT IIPUMECH. 0 https://m.edsoo.ru/00ael1750
BrrunciieHusMaccoBOR0JIMBBIXO1AIIPO 24
pit
yKTapeakluu
6 O000111eHIE U cCUCTEMATH3AlUA3HAHUN 24.04.2
1 0
24
Kontponbnas padota Ne4 o reme
6 «Baxuenmnme MeTaisl 1 24.04.2
2 UX COEINHEHU 0
24
6 BemectBa u maTepuansl B 15.05.2 bubnuorexa [JOK
3 IMOBCETHEBHOM KW3HU YEJIOBEKA 0 T https://m.edsoo.ru/00ae3f50
24
6 XHUMHUYECKOE3arpsI3HEHUEOKPYKAOILIENC 15.05.2 bubnnorexa [JOK
4 penbl 0 T https://m.edsoo.ru/00ae4270
24
6 Ponp xumuu B perienun 22.05.2 bu6mmoreka [IOK
5 9KOJIOTHYECKUX MTPOOIEM 0 T https://m.edsoo.ru/00ae4270
24
6 Pe3epBHBII ypoK. 22052 bu6nuoreka [JOK
6 0O000uIeHuE U 0 https://m.edsoo.ru/00ae0d0a
cUcTeEMaTH3alysl 3HAHUHA 24
6 PesepBHbIil ypok. 29.05.2 bubnuoreka [IOK
7 O06006mIeHNE U 0 T https://m.edsoo.ru/00adb33¢




CUCTEMATH3AUA 3HAHUU

24

PesepBubIil ypok. O6001eHIE 1

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




cucTeMaTu3anug 3HaHUU 29.05.2

24

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus, 8 kinacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

* Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos

C.A., AknonepHoe ob6miectBo «M3natensctBo «IIpocBemienne»
tabnuibl: [lepuonnueckas cucreMa XUMUYECKHUX JIEMEHTOB
J.M1.Menneneena, Tabyniia paCTBOPUMOCTH, DIEKTPOXUMUIECKUN PsiT

HAIIPSKCHUA MCTAJIIIOB

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30BaHMsl. -

Meroanueckoe-mocooue-mis-yautesns. pdf

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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