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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOUIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTarTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTensHON TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, PEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (eaepanbHON pabouell HPOrpaMMel
BOCIIUTAHUS U C YUETOM KOHLEIMIIUU MPENnofaBaHus y4eOHOTo mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumum AAET TPEACTABICHHE O IEJAX, OOIIEH CcTpaTeruu
oOy4eHusi, BOCHUTAHUS W pPa3BUTHS OOyYalOUMXCS CPEJICTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAaET  00s3aTeNbHOE peAMETHOE CoZIepKaHHUeE,
MpeyCMaTPUBACT pACIpPE/ICICHUE €ro Mo KiaccaM W CTPYKTypUPOBaHUE I10
pazjiesiaM M TeMaM MporpaMMbl 1O XUMHH, OMNpPEACISeT KOJIUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKU COJICpKaHU, PEKOMEHTyEMYIO
MOCEAOBATEILHOCTh M3YUYCHHUS XUMHUHU € YYETOM  MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM y4YeOHOTO TPOIECCa, BO3PACTHBIX
OCOOEHHOCTEeW  OO0y4alomuXCs, OMNpeAeNiseT BO3MOXHOCTU TMpeaMera JJis
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHuUs, a TakKe TpeOOBaHUU K
pe3yibTaTamM 00y4YeHHUs XUMUU Ha YPOBHE II€JIel M3y4eHUs IPEIMETa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEIILHON JESITEIbHOCTH OOYYaloIIerocsi M0 OCBOCHUIO
y4eOHOT0 COACpKAHMUS.

3HaHUE XWMHUHU CIyKUT OCHOBOM Jis (hOPMHUPOBAHUS MHUPOBO33PEHUS
00yyaromierocs, €ro MpeJCTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MHpa, BAXKHYIO
poyib urparot GOpMHUpPYEMbIE XMMHEH MPEACTABICHUS O B3aMMONPEBPAIECHUIX
SHEPTrUd U 00 DBOJIONMU BEHIECTB B MPHUPOJIE, O MyTSIX PEIICHUS TIOOAIbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIIEBOM U SKOJIOTHYECKONU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiM3alli  BO3MOXXHOCTEW i1 CaMOPa3BUTHS U
dbopMupOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 001Iel 1 PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHUE MBIILJICHUSI U TBOPYECKUX CIOCOOHOCTEM
0o0ydJaromuxcsi, HaBBIKOB HMX CaMOCTOSITEIBHOM  y4eOHOW  JesATeIbHOCTH,
OKCMIEPUMEHTATIBHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MMOBCEIHEBHOM XKM3HU, TaK U B MPO(HECCUOHATBHOM IeITeIbHOCTH;

3HAKOMUT CO CHENU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAE€T OCHOBBI
1[EJIOCTHOTO B3IJIs[]a HA €IUHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanom B GOpMHUPOBAHUU €CTECTBEHHO--HAYYHON TPaMOTHOCTU 00YYaIOIIUXCS;



croco0CTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTUYECKOE
oOpa3zoBaHne 00YUaAIOIIUXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECIEYMBAIOTCS CHEU(pUKON
colepkaHusi  y4yeOHOro  TpeaMeTa, KOTOpBbIM  SIBISIETCS  IMearoruyecku
aIaITHPOBAHHBIM OTpakeHHEeM 0a30BOI HAYKH XMMHHU HA OMpPE/EeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTHUPOBAH HA
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHH, OCHOB
HEOPraHMYECKOW XUMHMU M HEKOTOPBIX OTHEJIBbHBIX 3HAYUMMBIX ITOHATUH
OPTraHUYECKON XUMHH.

CTpykTypa cojepkaHusl MPOrpaMMbl MO XHUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnojxojia Kk €€ mzyueHuro. Colep:KaHHE CKIIAJIBIBACTCS U3 CHUCTEMBI
MOHSITUNA O XUMUYECKOM 3JIEMEHTE 1 BEUIECTBE U CUCTEMbI MOHSATUN O XUMUYECKON
peakiuu. OO0e OSTU CHUCTEMBI CTPYKTYpPHO OpPraHHM30BaHbl 10 TPUHIUITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX IMPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnyeckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— TpencTaBleHUd 00 DICKTPOJUTUYECKON JWCCOLMAIMMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO
YPOBHSI K JPYroMmy, BBINOJHSS (GYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHUS U BO3MOKXHOCTEU MPAKTUYECKOTO MPUMEHECHUS U MOJIYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJICTABICHNUS O XUMUYECKOW COCTABJISIOLIEH HAYyYHOU KapTUHBI MUpa B JIOTHUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOIO OTHOUIEHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUsA B Hayke. M3ydeHue XWMUHU MPOUCXOAUT C IMPUBJICYCHUEM
3HAHWM W3 paHee H3YyYCHHBIX YUYEOHBIX MpeamMeToB: «OKpyKaroumi MUp»,
«buosorus. 57 knaccb» U «Pu3uka. 7 Kjiaccy.

[Ipy wu3yuyeHHMH XUMHH NPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHHS, MPAKTHYECKON
JIESITETbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amauya y4eOHOro mIpenMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XUMHYECKUX
3HAHUN — BaKHEUIIHUX (haKTOB, MOHITHH, 3aKOHOB U TCOPETUUSCKHUX IOJOKCHUH,
JIOCTYIIHBIX O00O0OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKd, B



OpUOOIIEHNM K HayyHbIM METOAAaM TO3HAHMS MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX PEaKIHid, B (OPMHUPOBAHUHM M PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHWHU B Y4eOHO-IO3HABATEILHOW U Y4YEOHO-UCCIIEN0BATENbCKON
JeSTEIbHOCTH, OCBOCHMM MpaBWi 0O€30MacHOTO OOpallleHHus C BellecTBaMU B
[TOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs Ba)KHOE
3HaYeHue NMPUoOpeNn TaKue 1ed, KakK:

— (GopMHUpOBaHME MHTEIJIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTH4YecKoe MpHOOIeHUE
oOydaromuxcsi K CaMOCTOSTEIbHOW IO3HABATENbHOM JEATeIbHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieyeHne ycloBHil, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yUYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOM MAESATENIbHOCTH, TMO3HAHUS W CaMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), MUMEIOIIUX YHHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMEHHM OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY>KaIOIIETO MHPA, UCIHOJIb3YS 3HAHMSI U OIBIT, MOJYyYEHHbIE MPU H3yYCHHUH
XUMHH, TPUMEHATh WX MPU PELUICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOM JIE€ATEIBHOCTH;

— ¢opmupoBaHue y OOydYarouMxcsi TyYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKH 3KOJOTUYECKH
1[eJ1eCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOM JACSATENBHOCTH B LEISIX
COXPAaHEHUS CBOETO 30POBbS U OKPYKAIOIIEW PUPOAHOMN CPENBL;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHSA OOIICYETIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO@uiisi U HAMpaBICHHOCTH JalbHEHIIEro
o0y4eHwusl.

OOmiee YKCIO 4YacOB, OTBEACHHBIX [UIS H3YYEHHMs] XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwsi, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



COIEPKAHUE OBYYEHMUA

8 KIIACC

IlepBoHaYa/ibHbIe XMMUYECKUE IOHATHS

[Ipeamer xumun. Posib XUMHUM B )KU3HU YEIOBEKA. XMMHUSA B CUCTEME HAyK.
Tena u BemiectBa. DU3NUECKHE CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOMax MO3HAHUSA B XMMHHU. UHCTBIE BEIIECTBA U CMECH.
CniocoObl pa3eseHnst cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JEeMEHThl. CUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumudaeckass (opmyna. BameHTHOCTP aTOMOB XHMHUYECKHX DSJEMEHTOB.
3akOH TMOCTOSAHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTENbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B
COCUHECHHH.

KomnuectBo BemecTBa. Monbs. Mossgpras macca. B3anMoOCBs3b KOJIMYECTBA,
MacCchl W 4YHCJa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COEIUHECHUMN.

DOU3NYECKNE U XUMUYECKUE SBJICHHUSA. XUMHUYECKAsl PEAKUUSA U €€ NPU3HAKHU.
3aKOH COXpaHEHUs MacChl BelecTB. XuMmuyeckue ypaBHeHus. Krnaccudukamms
XUMUYECKUX PEAKINi (COeTUHEHUS, PA3I0KEHNUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOU, MpaBWIaMu pabOThl B JabOpaTOpuu H
npuémMamMu oOpaiieHus ¢ 1abopaToOpHBIM 000PYTOBAaHHUEM, U3yUYCHHUE M OMHCAHUE
(GU3MYEeCKUX CBOMCTB OOpaslloB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOJICHHE
¢bu3nueckux (MJIaBJeHWE BOCKA, TasHHWE JIbJla, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJICHCAIMS BOJIbI) U XUMUYECKUX (TOpEHHE CBEYH, IMPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICCTBHE MeJla C KUCIIOTOW) sSIBJICHUH, HAOIIOACHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMS XMUMHYECKUX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THUIPOKCHIA
Menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBHUE XKene3a ¢ pactBopoM cosu meau (11),
M3y4YeHHE CIOCOOOB pa3JeieHUus CMEeCel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIITApUBAHUE, TUCTUWLIALUS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MOBapPEHHOMN
cColv, HaOJIOJEHWE U  ONHUCAHWE  Pe3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JaHUE MOJEJIEH MOJEKYJI
(IapocTepKHEBBIX ).

Baxuelue npeacTaBuTe/ M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3meMeHT U mpocToe
BemecTBo. Haxoknenuwe kuciopojga B Mpupoje, (PU3NYECKUEe U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxkcunabl. [lpumenenue kwucinopoga. CrocoOsl



MOJY4YEHHs] KHUCIOopoAa B JlabopaTopuM U MPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — aIIOTpOIHas MOIU(UKALIHS KUCIOPOAA.

TernoBoit »hdekT XUMHUECKOW peakinH, TEPMOXUMHYECKUE YpPaBHEHMS,
9K30- U SHAOTEPMUYECKHE pEeaKUMH. TOIUIMBO: Yrojlb WU METaH. 3arps3HEHHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIro 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokneHue Bomopona B
npupone, (QuMUecKkHe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHusi. Kuciorsl u conu.

Monsipabiii  00bEM  Ta30B. Pacu€Thl 1O XMMHUYECKMM YpPaBHEHUSIM.

dusnyeckue CBoWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HacellieHHbIE M HEHACHINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Posib pacTBOpOB B pupojAe U B KU3HU 4YeJIOBEKA. KpyroBopoT BOJABI B MPHUPOJIE.
3arpsA3HeHne NpUPOAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcuabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBbIE, aMQpOTEpHbIE) U
HecosieoOpazyromume. Homenkmatypa oxcuaoB. @Du3nuyeckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Kraccudukaiuss OCHOBaHMM: IIENOYM W HEPACTBOPHUMBIEC
ocHoBaHusA. Homenknarypa ocHoBanuil. dusznyeckue M XMMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousznueckue u
XUMHUYECKHE CBoMcTBa KHCIOT. Psan axtmBHOcTm MetauioB H. H. bekerosa.
ITosyyeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conei.

I'eneTnyeckas CBsI3b MEXKAY KIaCCAMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYXE, MOIyUYEHNUE,
coOupaHue, paclo3HaBaHME€ M M3yYEHUE CBOICTB KHUCJIOpOJa, HaOII0JeHHUE
B3aMMOJICUCTBUSL BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HUKHOBEHHS U
MpeKpallleHus TopeHus (TMokapa), O3HAKOMJIEHHE C oOpasllaMd OKCHIOB U
OMHCaHUEe MX CBOMCTB, MOJy4yeHHE, cOOMpaHWe, pPACIO3HABAHUE W H3YyUYCHHE
CBOMCTB BOJIOpo/a (ropeHue), B3auMojieicTBUe Bogopoaa ¢ okcuaoM Mmeau (II)
(BO3MOKHO HCITIOJIb30BAHHUE BUIEOMATEPHUANIOB), HAOII0eHUE 00pa3lioB BELIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBAaHME OCOOECHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHONM PACTBOPUMOCTBIO, TPUIOTOBJIEHUE PACTBOPOB C  OINpPEIEIEHHOU
MAaCCOBOHM J0JIEM PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOJBI C METAJUIAMU
(HaTpueM W  KamplueM) (BO3MOXKHO — HCHOJb30BAaHUE  BHIEOMATEPUATIOB),



UCCIIEIOBaHHE O0Opa3l0B HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPAaCKU MHAMKATOPOB B PACTBOPAX KHUCJIOT U IIEJIOYEH,
u3yueHue B3aumojiecTBua okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHCJIIOT C METajUlaMHi, pPEakUWil HEUTpaJIM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOI0 METa/ula APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUID.

Iepuoanueckud 3akoH U Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. WU. MenngeneeBa. CrpoeHune aromMoB. XHMHYECKAasi CBSA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIacCUPUKAIMA XUMHUYECKHX d3JIeMeHTOB. [lonsarue o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEJIbHBIE METaJlIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aMPOTEpHbIE OKCHIBI
Y TUJIPOKCUJIBI.

[Tepnoanueckuii 3akoH. I[lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N.  MenneneeBa. Koporkomepuomnas ©W  JUIMHHONEpHOAHAs  (POPMBI
ITepunoanyeckoit cucreMbl xumudeckux 3neMeHToB Jl. 1. MenneneeBa. [lepuoabl
u rpynnbl. PU3NYECKUN CMBICHI IOPAAKOBOIO HOMEpa, HOMEPOB IIepuoja U
IPYNIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. M3oTonsl. DinekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYEeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
Ilepnommueckoin cucremnl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuto B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CHCTEMbl XUMUYECKUX
AJIEMEHTOB JUIA pa3BuThs Hayku W npaktuku. J[. M. MenpeneeB — yd€Hbll u
IrpaXJIaHUH.

Xumuyeckass cBs3b. KoBaneHTHas (TOJIsIpHAss W HEMOJSpPHAas) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHud. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Tponecchl OKUCIEHUS U BOCCTaHOBIICHHS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yuyeHHEe OOpasloB BEIIECTB METAIOB UM HEMETaJUIOB, B3aUMOJICUCTBHUE
TUAPOKCHAA LMHKA C pAacTBOpaMH KHUCIOT WM WLIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS).

Mesicnpeomemmuoie ceazu



Peanuzanust mMeXnpeaMETHBIX CBSI3€H NpU HM3yYEeHUUM XUMUU B § Kjacce
OCYIIECTBIISIETCS. 4epe3 WCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO--HAyUYHBIX
NOHSATUN, TAK W MOHATHUH, SBIIOIIMXCS CUCTEMHBIMU JUISl OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTecTBEHHO--HAYYHbIE TTOHATHS: HAy4YHbIN (DaKT, TUTIOTE3a, TEOPHUS,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(PUKAMS, TEPUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, AJEKTPUUECKUIN 3apsij, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIECTBA, I'a3, (PU3NYECKHE BEIUYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: orocunTes, npixanue, obuocdepa.

['eorpadusi: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,
MIOJIE3HBIE UCKOIIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHYECKAsl peaKkuust

[Tepuoanueckunt 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHuE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kajausd, KalblUsi MW HUX
COCIMHEHUH B COOTBETCTBUM C TMOJIOKEHHEM OJJIEMEHTOB B Ileproamueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJa XUMHUYCCKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUUYECKUE
CBOMCTBA BEUIECTB, OTHOCSILIMXCS K pAa3JMYHBIM KJIaccaM HEOPTaHUYECKUX
COCMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUuecKuX peakiifii o pa3IMuyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHIO CTEMeHEW OKHUCJICHUS XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4aCTHIO KaTajlu3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[lonsiTue 0 ckopoctu XuMuuyeckou peakuuu. [loHsTne 00 0OpaTHUMbIX U
HEOOpaTUMBIX XMMHUUYECKUX peakiusX. [ToHATHEe 0 TOMOTrE€HHBIX U T'€TEPOTreHHBIX
peakuusx. [lonarue o karanusze. [lonsitne 0 xumuyeckoM paBHOBecHU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOW PEAKUUU M IIOJIOKEHHE XUMHYECKOTO
PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMU,  AJCKTPOHHBIA  OajaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKILINHU. CocraBineHue  ypaBHEHUH



OKHUCJIMTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  HCIOJIb30BAHHEM  METOMA
AIIEKTPOHHOTO OaiaHca.

Teopus 2IEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HENIEKTPOIIUTHI.
Karvonbl, aHMoHbl. MexaHU3M JUCCOLMAIMM BEUIECTB C Pa3jIMYHBIMA BHJIAMH
xumMHuueckoi cBsizu. Crenens nucconuanuy. CuiabHbIE U CIIA0bIE JIEKTPOJIUTHI.

Peakuuy moHHOTO 0OMEHa. Y CI0BMsI IPOTEKAHUS peaKLuidi HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOHCTBa KHCIIOT,
OCHOBaHMH W coJled B CBETE TMPEACTaBICHUM 00 3IEKTPOIUTUYECKOM
nucconmanuu. KauecrBeHHble peakuyuy Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIENSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYeCKUX
BELIECTB — METAJUIOB M HEMeTauloB (rpadura M aiMasa), CIOXKHBIX BELIECTB
(xJopuga HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JCUCTBUSL PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEWIECTB, IMpOLECCa IUCCOLMALMU KHCIOT, IIEJIo4Yed | coJied
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO  MAaTE€pUAIOB), IMPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHWsl  peakuuid HOHHOro  oOMeHa
(oOpazoBanue ocajka, BbIJEJICHHE Tra3a, oOOpa3oBaHUWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakiuu pas3IokKEHUs, COCIUHEHMs), PAClIO3HABAHUE HEOPIaHUYECKUX
BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX pPEaKUUid HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 UX cOeIUHEHUSA

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHME CBOWCTBA Ha IIPUMEpPE  XJIOpa
(B3auMozelicTBUEe C MeTajllaMd, HEMETajulaMH, IejaoyamMu). XJIOpPOBOAOPO/I.
ComnsiHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIyYEHUE, NMPUMEHEHHE. JlencTBue
XJOpa W XJOPOBOJOPOJA HA OPraHu3M YejoBeKa. BaxHeillmme XIopuabl U UX
HAXO0XKIEHUE B IPUPOJE.

O6mras xapakrepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHblEe cTeneHu okucieHus. CTpoeHue U (PU3NYecKHe CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKALNUK KACIOPOAA
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO/, CTpOEHHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHUIOB.
CepHas kucinorta, (¢uU3MUECKHE U XUMHUYECKHE CBOMCTBa (0o0mue Kak
MPEACTABUTENS KJlacca KUCIOT M creuuduueckue). XUMUYECKHE PEaAKIUH,
JeXallue B OCHOBE MPOMBILIIEHHOTO Croco0a MOJy4YeHUs CEpPHOM KHUCIOTHI.
IIpumeneHne cepHOM KMCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAaKIUs Ha



cynbdar-uon. Haxoxzaenue cepbl U €€ COCAMHEHUN B TpHUpoOAE. XUMUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALICHUSI.

O6mast xapakTtepuctuka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTpaHEHUE B IPUPOJE,
bu3nYecKue U XUMUIeCcKue cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, €ro
bu3NYecKue 1 XUMUYECKHE CBOMCTBA, MolydeHue 1 npuMenenue. Colii aMMOHHS,
ux (pU3MYECKUEe U XMMUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHue, (PU3nyeckue u XUMUYECKHE
CBOMCTBa (00mME Kak TPEICTABUTENs Kiacca KHUCIOT U crenuduaeckue).
Hcnonp3oBaHne HUTPATOB MW COJEH aMMOHHUS B KauyeCTBE MUHEPAIbHBIX
yA0OpeHnil. XMMUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COeUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3[yXa, IMOYBBI U BOJIOEMOB). Docdop,
ajtoTpornHele Mogudukanuu gocdopa, Quznyueckre W XMUMHYECKUE CBOMCTBA.
Oxkcup dhocdopa (V) u bochopHas kucimora, GU3NISCKUE U XUMAYSCKUE CBOKCTRBA,
nosyderue. Mcnons3oBanne GocdaToB B KAYECTBE MUHEPATHHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHCICHUA.  YTIEPON,  aJIOTPOIHBIC
Moau(dUKalUKM, paclpoCTpaHEHHE B TMpUpojae, (UIHMYECKHUE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriaepona B npuposae. OKCuabl yriepojaa, ux
bu3nUeckue MW XUMHYECKHE CBOWCTBA, JIEWCTBHE HA JKHUBBIC OPTaHU3MBI,
MOJIydeHUE W TMPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yriepogaa (IV), rumore3a r17100aMbHOTO MOTEIUICHUS KJIMMAaTra, MMapHUKOBBIN
addekT. YroapHas KuciaoTa U €€ coiu, ux GU3MYecKre U XMMHUUYECKHUEe CBOMCTRA,
noiayuyeHue U npuMmeHeHue. KaudecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIIbCKOM
XO35IMCTBE.

[lepBoHauanbHBIC TOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIULEPHUH, YKCYCHasl KUCIIO0Ta).
[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEDTH),
MPOIYKTHl UX mepepaboTku (OEH3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOIaX — U UX
pojii B OKM3HM 4eJlOBeKa. MarepualbHOE €AMHCTBO OPraHUYeCKHX U
HEOPTaHUYECKUX COEIUHEHUM.

Kpemunii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, TMOJYyUYECHHUE W
npumeHenue. CoenauHeHus: KpemMHus B mpupoje. OOmme mnpencraBiieHus 00
okcune kpemHusi (IV) u kpemuueBoil kucnore. CUIMKATBI, UX HUCMHOJIb30BAHUE B
OBITY, B MIPOMBINUICHHOCTH. BaxkHelilne CTpOUTEIbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [IpobiieMbl G€30MacHOTO MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEHEBHOM JKU3HHU.

XumuuecKkuii IKCnepumenm:

n3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHON KHUCIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEaKLUid Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE MTPU3HAKOB
WX TIPOTEKAaHMs, OIBITHI, OTpaKaroniue (U3NYECKUE W XUMUYECKHUE CBOMCTBA
rajjoreHOB M HUX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAKOMJIEHHE C 0Opa3liaMu XJOpPUI0B (TaJOT€HHUIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BHJICOMaTEPHANIOB), HAOIIOJIEHHUE TIpollecca OOYTiMBaHUs caxapa Moj JACHCTBHEM
KOHILECHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3YYCHHUE XHUMHUUYECKHX CBOWCTB
pa30aBiIEeHHOM CEPHON KUCIIOTHI, IPOBEICHNE KAYECTBEHHOW PEaKIuu Ha Cyib(art-
MOH U HaOOJeHUE TpHU3HaKa €€ MpOTeKaHWs, O3HaKOMJIEHHE C (U3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M uX coeguHEeHUH (BO3MOXKHO HCIOIB30BAHKE
BUJIEOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (OCHOPHBIX YAOOPEHHH, MOTyUYeHHE,
coOupanue, pacrmo3HaBaHWE U H3yYE€HHWE CBOWCTB aMMHAaKa, IMPOBEIACHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHUS U GocdaT-uOH U U3yYeHHE MPU3HAKOB
UX MPOTEKAHMS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUe BUJICOMATEPUAIIOB), M3YyUYCHUE Moenein
KPUCTAJUIMUECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YCHUE, COOUpaHUE, pacliO3HaABaHUE M U3YyUYEHUE
CBOMCTB YIJIEKHUCJIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE IMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MNPOAYKIMEH CHJIIMKATHOM MPOMBIILUICEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeuIe HeMeTalulbl U UX COCIMHEHUS.

MeTaJsibl 1 UX COCTUHEHUS

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuommueckoil cucreme xumuyeckux snemeHtoB /J[. .
MenneneeBa u crpoeHusi aromMmoB. CTpoeHue MeTamioB. Metaiinyeckasi CBA3b U
METAJJIMYECKas:  KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKUM  Psif
HanpsoKeHU MeTaioB. GU3NYECKUe U XUMMUYECKHE CBOMCTBa MeTaioB. O0mme
CrocoObl TOdyueHHs: MeTauioB. [loHsATHE O KOPpPO3UM METaIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTajdb, YyTYH, IIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIIEHHOCTH.

[Ilenounsle MeTaIbL: MOJOXKEHUE B lleproanueckor CUCTEME XMUMUUYECKUX
anementoB /. M. MenneneeBa, CTpOEHHME MX aTOMOB, HAXOXIEHHUE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCUabl U



TUAPOKCUABI HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB U UX
COEUHEHHU.

[[lenouyHo3eMenbHbIE METAUIBI MarHMd W KajbLMH: IIOJIOKEHUE B
Ilepnonnueckon cucreme xuMmuueckux snemeHToB . M. Menneneesa, ctpoenue
UX aTOMOB, HaXOXKJIeHHE B Ipupoe. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHusl
W Kanplus. Baxkneillne coequHeHuss KaiblMs (OKCHI, THAPOKCUI, COJIN).
XKécTrkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AsroMuHMN: TT0N1I0KeHKe B [leproguyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE aroMa, HaxXOXICHUE B Ipupoac. PU3NYECKUE U
XUMUYECKHE CBOMCTBA amOMHUHMSA. AMGOTEpHbIE CBOMCTBAa OKCHJIA U THIIPOKCUIA
AIFOMUHUS.

JKeneso: monmoxenue B [lepruoanyeckon cUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpoeHME aroMma, HaxoxkaeHue B mpupojge. dusznueckue u
XUMUYECKHEe CBOMCTRA xkene3a. OKcubl, TMAPOKCHUAbI U comu xene3a (II) u sxeneza
(IIT), ux coctaB, CBOWCTBA U MOITYYEHUE.

XumuuecKkuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMd METa/lIOB M CIUIaBOB, HUX (HU3WYECKUMU
CBOMCTBaMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
HCIIOJL30BAaHNE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOICHCTBHUS OKCHA
KaJIbI[Us W HATpUs C BOJOW (BO3MOXXHO HKCIIOJIb30BAaHHE BHEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJI€3a B KHUCIOPOIE
(BO3BMOKHO  HCHOJIb30BAHME  BHACOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMN HAa WOHBI: MarHus, KaJblUs, aIIOMUHUS, IIMHKA, JKeje3a
(IT) u xxene3a (II1), menu (I1), HaOmrOIEHKWE U ONMKMCAHKME MPOLIECCOB OKPALIUBAHUS
IJJAaMEHHM HWOHAMU HaTpus, Kaiusd W Kajablus (BO3MOXKHO HCIIOJIb30BAaHHE
BUJIEOMATEPHAIIOB), UCCIIeN0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATFOMUHUS
Y THAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «Baxueinmmue
METaJUIbl U KX COCTUHECHUS.

XuMHus M OKpY:KawIiuas cpeaa

BemecrBa n Marepuanbl B IMOBCEIHEBHOM XW3HU 4YeloBeka. bezomacHoe
WCTIOJIb30BAaHUE BEIIECTB M XMUMHUYECKUX peakiuil B ObITy. I[lepBas momorurs mpu
XMMHUYECKUX 0KOTaX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolield cpeanl (mpenesibHas AOMyCcTUMast
KOHIIeHTpanus BemiecTs, Aanee — [1/IK). Poib xuMuu B pelieHUn 3KOJI0TUYECKUX
pooIIeM.

Xumuueckuit IKcnepumenm:

M3ydeHre oO0pas3loB MaTepHaloB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHbIC
Marepuabl).

Meosicnpeomemmnule ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYeHUH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JJIsI OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITUKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHbIE TMOHATHS: HAy4YHBIA (haKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalW3, CHHTE3, KiacCcuuKaius, TEPUOIUIHOCTh, HaOII0JCHUE,
DKCIIEPUMEHT, MOJEIHPOBAHUE, W3MEPEHUE, MOJENb, SBJICHHUE, MapPHUKOBBIM
3¢ eKT, TEXHOIOTHs, MaTEPHUAIIHI.

®dwus3uka: Marepusi, aroM, DSJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PaTUOAKTHBHOCTh, MOJICKYJa, OSJEKTPUUYECKH 3apsil, MPOBOIHHKH,
MOJIYTIPOBOJTHUKY,  JAUDJIEKTPUKH, (OTOIJIEMEHT, BEIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIEeCTBa, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTKa, CIulaBbl, (U3MYECKUE BEIMYMHBI, €IWHUIIBI M3MEPEHUS, KOCMUYCCKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MUHEPATbHBIC
yA0OpEeHUSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAeMbI€, TOTIUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOILIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOYy4YeHUS XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOMN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, NPUHSATHIMU B
oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT IIpOIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIU3AIINH 00YYarOIINXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPa)XKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMN U
pacIIMpEHNE OIbITA ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTH4YECKOr0 BOCTINTAHUS:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEOUI0, TTOHUMAaHHS 3HAYECHUS XMMHYECKOM HAYKH B >KU3HH
COBPEMEHHOr0 O00I1IeCTBa, CIIOCOOHOCTH BIAJETh JTIOCTOBEPHOM HHGpOpMaIHe o
MEePEIOBbIX JIOCTHKEHHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHUpA U OOIIECTBA;

2) rpamaaHCKOro BOCIIMTAHUS:

MPEJCTABICHUSI O COLMAIBHBIX HOpMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOLIEHUHN B KOJUJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOW W JPYTrUX  BHUIAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM NEATEILHOCTH TIPH
BBITIOJTHEHUH Y4YeOHBbIX, TO3HABATEIbHBIX 3a/lad, BBIMOJHEHUH XUMHUUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUE€OHBIX MTPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TMPOIECCe OTOM Y4eOHOW JEeSATEIBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJCHUE M IIOCTYNIKM CBOMX TOBApUIIEH C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUN IMOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISAIOLIME
OCHOBY ISl TIOHUMAaHUSI CYITHOCTU HAy4YHOW KApTUHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
MPUPOJHON CPENION, O POJIM XUMHUH B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIE MOTHUBBI, HAIIPABJIECHHBIC HA IMOJYyYEHHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMBIC IsI OOBSICHCHHS HAOJIOAAEMBbIX TPOILIECCOB U SBJICHUH,
MO3HABATENbHON, WH(DOPMAIMOHHOM W YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITEIbHOM pPabOThl C YYEOHBIMU TEKCTAMHU, CIIPABOYHOMN



JUTEPATYPOH, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH WH(OOPMAITMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0003HATEIBLHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  CamMOOOpa30BaHWIO, MPOEKTHOM W  HCCIEAOBATENIbCKOM
JEeSTEAbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH W YPOBHS OOyuY€HHUS B
JlaJbHEHIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKM Ha 3/I0pPOBbIM 00pa3 »KWU3HH, OCO3HAHUE MOCIEICTBUN U
HETIPUSTHE BPEIHBIX MPUBBIUEK (YIIOTPEOJIECHUS aJIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIIO/ICHUST TpaBUJ  OE30MACHOCTH TpH  OOpaIieHuu C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHON KU3HU;

S) Tpy10BOr0 BOCHIUTAHUS:

WHTEPEC K MPAKTUICCKOMY M3YUCHHIO Mpodeccuil U TpyJa pa3InaHOro poja,
YBOKEHUE K TPYJly U pe3yJibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWWA 110 XHUMHH, OCO3HAHHBIM BBIOOD
WHUBUTyJIbHON TPAaeKTOPUU MPOJOJIKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHENIHOW MpOo(eCcCHOHANBHON NEATeTbHOCTH U Pa3BUTUS HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPO(DEeCCUOHATBLHOM CpeIe;

6) 3K0JI0rH4eCcKOro BOCIIMTAHMSI:

HKOJIOTUYECKU IeJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
JKA3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pa3a JKU3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
MpaBuJ1 0€30MMacHOTO MOBEJICHUS TTPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOIIUX 370POBbIO U KU3HU JTFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU U3YUYECHUU XUMUU, IS
pEILICHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTUUECKOW  KYJbTYpbl, OCO3HAaHUA TIJIOOATBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM U MyTell HMX pElIeHUs MOCPEACTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHON U COIMAILHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIIOT 3HAYUMBbIE TSI
dbopMHUpOBaHUST MUPOBO33PEHUSI OOIEHAy4YHBbIE TOHSTHS (3aKOH, TEOpHs,
MPUHILINI, TUNOTE3a, (PaKT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOpPhIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX M IMO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (OPMUPOBATH MPECTABICHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHBIC yueOHbIC eHCTBUs (TTO3HABATEIIbHbIC,
KOMMYHUKATUBHBIC, PETYJSTUBHBIE), KOTOpbIe o0ecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JeSITEIbHOCTH.

Ilo3naBaTesibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUA

ba3oBble 1ornueckue AefcTBU:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUH
3HAHWI: PacKphIBaTh CMBICH XMUMHYECKUX MOHSITHHI (BBIACIATh MX XapaKTEepHbIE
MPU3HAKH, YCTAaHABIMBATHh B3aUMOCBS3b C JAPYTMMH MOHSATUSMH), HCHOJIb30BATh
MOHATHUS Il OOBSICHEHUS OTNEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KpUTEPUU 711 KJIacCU(UKAIIMNM XUMUYECKUX BEIIECTB M XUMUYECKHUX PEaAKITUH,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTMUECKHE PACCYXKJECHUS (MHIyKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHUN),
JieaTh BBIBOJIBI M 3aKJTFOUCHUSI;

YMEHHE TMPUMEHATH B TMPOLECCE IMO3HAHUS TMOHATUS (IPEIMETHBIE H
METaNnpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIE) MOJICIIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa30BbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJICTLHBIE MPEJCTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmysia U ypaBHEHHUE
XUMUYECKON peakiMy — MpU PEIICHUH y4eOHO-MT03HABATEIbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIBHBIX TMPEICTABICHUNA BBISBISTh M XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU U3yYaeMbIX OObEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEAKIUH,
BBIABJIATL  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3yUaEMbIX MPOIECCAX U SBJICHUSIX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAaYECTBE WHCTPYMEHTA
MO3HAHWSA, a TaKKe B KAa4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE OMbITa MO IJIAHUPOBAHWIO, OPTraHU3allUM U TPOBEICHUIO
YYEHHUYECKHX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM Tpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (popmMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIATh OTYET
0 MpOJIeJIaHHOM padoTe.

Pa6ora ¢ undgopmanueii:

YyMEHHE BBIOMpATH, AHAIM3UPOBATH W HMHTEPHPETUPOBATH HUH(POpPMALIUIO
pa3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, TTOJTYyYaEMYIO U3 pa3HbIX UCTOUHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICpXKAaHUs, CIPaBOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OILIEHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAIIHIO;



yMEHUE TPUMEHATH Pa3IMYHBIE METOJbI M 3alPOCHl MPH TOWCKE U OTOOpE
nH(OpPMAIIMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIWMBIX JISI BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPEAENEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUS MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYJIbTYPOUW aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBIOMpATh ONTUMAILHYIO (OpMYy Tpe/icTaBlIeHNs HH(OOPMAITUU U
WUTIOCTPUPOBATh PELIAEMBIE 337a4M  HECJIIOKHBIMU CXEMaMH, JuarpaMMaMu,
IpyruMu popmamMu rpaduKu ¥ UX KOMOUHALIUSIMU;

YMEHUE HCIOJb30BaTh W aHaJU3UpOBaTh B IMpolecce Y4uyeOHOU H
MCCJIEI0BATENbCKOW JEATETbHOCTH UH(POPMALMIO O BJIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCHOPTA HA COCTOSIHUE OKPYKAIOWIEH IPUPOTHOU
Cpenpbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUA:

YMEHHS 3a/laBaTh BOMNPOCHl (B XoAe auaiora W (WiaU) AUCKYCCHH) MO
CymecTBYy  OOCyXjaemMoil  Tembl, (HOpPMYyIHUpPOBaTH CBOU  TPEIJIOKCHUS
OTHOCHUTEJILHO BBITTOJHEHUS MPEIJIOKECHHOM 3a/1a4H;

YMEHUS  OPEACTaBJIATH  MOJYYECHHBIE  PE3YyJIbTaThbl  ITO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTaxX; JeJaTh MNPE3CHTALHIO
pPEe3YyJIbTaTOB BBIMIOJHEHUS XUMHUYECKOTO JKCIEepUMEHTa (1abopaTOpHOrO OIIbITA,
1abopaTopHOM pabOTHI MO UCCIEIOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUS YYEOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MMO3HABATEJIbHOW W  MCCIIECIOBATEIbCKOM  JACATEIIbHOCTH NOPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJEeM Ha OCHOBE yd€ra OOIIMX MHTEPECOB U COIIACOBAHUS
no3uiui (00CyxeHusi, OOMEH MHEHHMSIMU, «MO3TOBBIC LITYPMbD», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHUM, ONPEICICHUE KPUTEPUEB II0 OLCHKE KayecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryiasiTuBHbIC YHHBEpPCAIbHbIE Y4eOHbIE IeCTBHUS:

YMEHUE CAaMOCTOSTEIBHO OINPEACNSATh LEIU JESITEIbHOCTH, ILIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TPU HEOOXOJAMMOCTU KOPPEKTHUPOBATH CBOIO
JeSTeILHOCTh, BRIOUpATh Harbosee 3pheKTUBHBIE CIOCOOBI PEIICHUs YICOHBIX U
IIO3HABATENIbHBIX 3a/a4, CAaMOCTOSITEIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  AJITOPUTM JEHCTBUM NPU BBITOJIHEHUW 3aJaHUNd C YYETOM
MOJTYYEHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEaKITUSX,
OLICHMBATh COOTBETCTBUE IOJYUYEHHOTO PE3yJIbTaTa 3asBJICHHOW LEJIH, YMECHHUE
HCTO0JI30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIATAEMbIE B YCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB IO OCBOCHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QenepaabHON paboueld MporpamMMmoi,
BBIJICJIIIOT: OCBOCHHBIE OOYYarOIIMMUCS HAy4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI



JNEUCTBUN, croenupuIecKue I MpeAMETHOW o0jacTu  «XUMUS», BUIBI
NEATeIbHOCTH 1O  MOJYyYEHUI0 HOBOTO  3HAHUS, €ro HHTEpHpeTalu,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX TMOHSITUH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOJHAS), BaJIEHTHOCTb, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas J0Jsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPHUUATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHUYECKas peakius, KiaccuuKaius Ppeaxkiuid: peakiuu
COCAMHEHNs, PEaKUUU PA3JIOKEHUs, PpEAKUUH 3aMELICHHS, PEAKIHUH
oOMeHa, 3K30- U AHAOTEPMHUYECKHUE PEaAKIMU, TEIJIOBON 3 (PeKT peakiiuu,
AIpO aTroma, JJICKTPOHHBIA CJIOW aToMa, aTOMHas OpOWTamb, paguyc
aToMa, XUMHUYECKasl CBSA3b, MOJIAPHAS M HEMOJIAPHAs] KOBAJEHTHAS CBS3b,
VWOHHAsl CBA3b, MOH, KAaTUOH, aHWOH, PacTBOpP, MaccoBas JOJIsl BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHS MPU ONMKMCAHUY BEILIECTB U UX MPEBPALICHUMN;

e WCIOJBh30BAaTh XHWMHUYECKYH) CHMBOJUKY [JI1 COCTaBJICHUS (PopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

e OIPEAENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEIWHEHHUH IO
dbopmynam, BHUJ XUMHUYECKOW CBS3U (KOBAJICHTHAsT W HWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh IOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus: B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHMUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUSs1, 3aKOHa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto (opmy Ilepuognueckoit
CHUCTEMBl XHMHWYECKHX DJIEMEHTOB: pa3jinyaTh TOHSTUSA «IJIaBHas
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», manbsie u
OONBIIME TEPHOJBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepronuueckas cucteMa Xumudeckux a3nementoB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS ATOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps[ sApa, OOIIee YUCIIO SICKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE AJIEMEHTbl, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBY YUYaCTBYIOIIUX B PEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJATBEPIKAAs OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKaHMUSI XHUMHUYECKUX TMpEeBpalleHud B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYI0 H MOJSPHYH MacChl
BEIIECTB, MAaCCOBYIO JIOJNII0 XHWMHYECKOTOo »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHHUIO XUMUYECKON pPeaKinu;

MIPUMEHSTH OCHOBHBIC OTEPAIMA MBICIUTEIHLHOU NESITEIBHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 0000IeHre, CHCTEMAaTHU3aInio, KiacCUu(PHUKaInIo,
BBISIBIICHUE TIPUYWHHO--CJICJCTBEHHBIX CBS3€H — 1 M3yYCHUS CBOWCTB
BEUIECTB M XMMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAYyYHbIE METObI
NO3HAHUA — HAONIOACHUE, W3MEPEHHE, MOJEIUPOBAHHUE, IKCIIEPUMEHT
(peaJIbHBI U MBICIICHHBIN );

ClemoBaTh  MpaBWJaM  TOJB30BAaHUS  XUMHYECKOW  TIOCYIOM U
Ja00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKLUMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB IO TOJYYEHHI0 M COOUPAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOAOPOJAa W KHCIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OINPEIEIEHHON MAacCOBOW JIOJIEW PACTBOPEHHOTO BEUIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTBI  TIO
pacro3HaBaHUIO PaCTBOPOB IIEIOYEH M KUCIOT C IOMOIIBIO MHIUKATOPOB
(;makmyc, herondraaenH, METHIOPAHK U JPYTHE).

K xonity oOydenus B 9 kjacce npeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTb CMBIC] OCHOBHBIX XHMHWYECKHX TOHSITHH: XUMHUYECKUU
AJEMEHT, aTOM, MOJEKYJa, HMOH, KAaTHUOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0KHOE€ BELIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasi PEaKIvs, XUMUYECKasi CBsI3b, TEIUIOBON A(DdeKT
peakIuy,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAs NUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBEcHE, oOOpaThumble U



HEOOpaTUMbIE PpEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEILHBIE PEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTponus, am(pOTEepPHOCTb, XUMUYECKas CBs3b (KOBaJieHTHAsl, MOHHAas,
METa/NINYecKasi), KpHUCTAJUIMYEeCKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakluHH, TMPelesIbHO JOMyCcCTUMAast
koHueHTpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHSATUHA U
MIPUMEHSTh 3TU OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHHs (opmyl
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEAECIISITh BAJIGHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUYECKUX AJIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, MPUHAMIEKHOCTh BEUIECTB K
onpenenéHHOMY KJacCy COEIMHEHM 1o (opmyliaM, BUJ XUMHUYECKOH
CBA3U (KOBaJE€HTHas, WOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKHX
COCIMHEHMSIX, 3apsij MOHA MO XUMHYECKOW (opmylie, XapakTep cpeabl B
BOJIHBIX PacTBOpPax HEOPTraHMYECKUX COETUHEHHM, TUIT KPUCTAIIMUECKOMN
PELIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca [lepuommueckoro 3akona JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHChIBaTh M XapaKTEPU30BATh
tabnmuunyo popmy Ileprogndeckoil CHCTEMBI XUMUYECKUX JIJIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHAs moArpynmna (A-rpymma)y W «mo0odHas
noarpynmna (b-rpynma)», manbsle W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003HaYeHHUs, KOTOpbIE UMEIOTCA B MEPUOJMYECKON TabmMIe, C
YUCJIOBBIMU  XapaKTEpPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB | 3apsij sapa, OOINee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX 10 DJJIGKTPOHHBIM CJIOSM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIUHECHUM B
npezenax Majiblx MEePUOJ0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(PUITMPOBATh XUMHYECKUE SJIEMEHTHI, HECOPTAHMYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEILECTB, MO TEIJIOBOMY 3(h(dEKTy, MO U3MEHEHHUIO CTENEeHEW OKUCIEHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OONIME W CHEHU(PUICCKAEC XUMUUIECKUE
CBOMCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasi ONUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLINN;

COCTaBIIATb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCIOT,
LIEJIOYEU U COJIEU, TTOJTHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN NOHHOTO



oOMeHa, ypaBHEHHUS peaKIMii, TOITBEPKAAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OaJlaHCa dTUX PEaKITHil;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH TMPOTEKAaHUs XUMHUYECKHX TIPEBpPAIICHUA B pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO H MOJSPHYI MacChl
BELIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmylie
COEJIMHEHMSI, MaCCOBYIO JOJII0 BELIECTBA B pACTBOPE, MPOBOJAUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKON peaKlnu;

CcOo0JII01aTh MpaBWwia  NOJb30BAHHUS  XUMHYECKOW  MOCYIOW U
nabopaTOpHEIM  O0OpYJOBaHWEM, a TaKXe TMpaBWia OOpaIeHus ¢
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMU TIO BBINOJIHEHUIO
7a00paTOPHBIX XWMUYECKHX ONBITOB IO TOJYYEHHID U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aAMMHAKa U YTIICKHUCIIOTO Ta3a);

MPOBOJUTh  PEaKIHH, TOJATBEPKAAIONINE  KAUYECTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kKapoonat-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHI-UOHBI,
KaTHOHbl aMMOHHUSI U MOHBI M3YyYEHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHHOU JCSITEIIBHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 0000IIeHUEe, CHCTEeMaTH3allui0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — I HU3YUYEHHUS CBOWMCTB BEUIECTB U
XUMUYECKUX pEaKkluid, €CTECTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUSA —
HaOIIOZICHUE, W3MEpPEHHE, MOJCIUPOBAHME, SKCIEPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Koau4vecTBo yacoB
Ne HaunmeHnoBaHue pa3neiioB u DJIeKTpOHHbIe (L poBbIe)
n/n TeM MPOrpaMMbl Bcero Koutpossusie Hpakrueckue oOpa3oBaTe/ibHbIE Ppecypchbl
padoThbI padoThbI
Paznean 1. [lepBoHavaibHbIe XMMUYECKUE MOHATHSA
L1 BeinectBa 1 xuMmnueckue 15 1 Bu6nuoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Xumus — BakHast 00J1aCTh
12 €CTECTBO3HAHUS U 5 ) Bubnuoreka LIOK
MPAKTUYECKOU AEATETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
Wroro no pazneny 20
Pa3znen 2. BaxkHeiimue npeacTraBuTe M HEOPraHMYEeCKUX BellecTB
71 Bosnyx. Kucnopon. [lonsitue 6 bubmmoreka [LIOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucmorax g 1 bu6mmoteka I[IOK
U COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsr. [Torsitue 06 5 | 1 Bu6nuoreka [IOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubmmorexa [JOK
HEOPraHWYECKUX COCAMHEHUHN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paznen 3. llepnoauveckuii 3akon u [lepuoanueckasi cucrema xummuueckux 31emMeHToB [[. U. MenneneeBa. CtpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnmoreka [IOK
XUMHYECKUX 3J1eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKast CBS3b. BuGnorexa LIOK

32 OKUCIHUTENTBHO- 8
BOCCTAHOBHTEIBHbIE PEAKIH https://m.edsoo.ru/7f41837¢

bubnnoreka [IOK
Hroro no pasnerny 15 hﬁps://m.edsogw7f41837c
PezepBHOE Bpemst 3 bubmorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KoanuectBo yacoB JIEKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TEM uugpoBbIie
Ne n/m P KonTponbnbie | IIpakTuyeckue (1uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMH4YeCKHE peakIIun
L1 [ToBTOpEeHME U yriTyOeHe 3HaHUH 5 1 bubnnoreka [IOK
’ OCHOBHBIX pa3JieJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmoreka [IOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs JUCCOIUALUS. 2 | 1 bubnmoreka [IOK
’ XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX cOeIMHEHUS
21 OO01mas xapakKTepUCTHUKA XUMHUYIECKHIX 4 1 bubnmoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTUKa XUMUYECKHX
2.2 sanemeHToB VIA-rpynmnel. Cepa u eé 6 brbnmorexa LIOK
' PYHIIHL- L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as xapakTepucTUKa XUMUYECKUX
23 a51eMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 brbnmorexa LIOK
’ ' ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XxapakTepUCTUKA XUMUYESCKIX
24 BHGII\]-;GHTOE IVApr bl YTepoa u 8 1 2 Bubmmorexa LIOK
’ . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJlJIbI M X COeTMHEHUS

. bubmnorexa [JOK
3.1 006 4
HIHME CBOUCTRA METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka I[IOK
32 B 16
AKHENINNE METAIIBI U UX COEIUHEHUS https://m.cdsoo.rw/ 7412636
Hroro no pazneny 20
Paznen 4. XuMus u okpy:kaouias cpeaa
4.1 BemiecTBa 1 MaTepHainl B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
’ = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KosnnyectBo yacos DJIEKTPOHHBIE
Ne nupposbIe
Tema ypoka Kontpoabsubie | IlpakTnyeckne
n/n Bcero oOpa3zoBarte/ibHbIE
padoTbI padoThI
pecypchl
| [Ipeamer xumuu. Posib XMMUU B )KU3HU | bubnunoreka LIOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHUH 1 bubmorexa [OK
g https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padora Ne 1 «IIpaBuna paboTh
" but6mmoreka [IOK
3 B J1a0OpaTopuu U MpUEMBI 0OpaIeHUs ¢ 1
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHHEM
4 UYucTeie BemnecTBa u cMmecu. CriocoObl 1 bubmoreka [IOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
ITpakTuyeckas padora Ne 2 «Pa3nenenue
. . but6mmoreka [IOK
5 cMmeceil (Ha mpuMepe OUMCTKU TOBAPEHHOM 1
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubaunoreka LIOK
6 A 1
TOMBLH MOJICKYIIbL https://m.edsoo.ru/ff0d2a6¢
. XUMUYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIbI) 1 bubnmoreka [JOK
XUMHYECKHUX BJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u ClnoKHBIEC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [IOK
YIApHOS https://m.edsoo.ru/ff0d2d50
10 3aK0OH MOCTOSIHCTBA COCTaBa BEII[ECTB. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuaeckas popmyia. BaaeHTHOCTh aTOMOB
XUMHUYCCKUX DJIECMCHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHuTEeNnbHAsA aTOMHAas Macca.

bubnunoreka LIOK

11
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 40JIs1 XUMWYECKOT0 3JIEMEHTA B bubnuoteka [IOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mosb. MonsipHas bubmuoteka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHHUS. bubnuoteka [JOK
XuMu4eckasl peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycoBus NpOTEKAHUS bubnmoreka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MACChI BELIECTB. bubnmoreka [JOK
XVWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust Koam4ecTBa, MacChl BEIIECTBA IO bubmoreka [IOK
YPaBHEHUAM XUMUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui
18 (coe I/IHq;HI/ISIH a3JI0’KEHUS 3alee GI:II/ISI Bubmmorexa LOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIH-
19 sHIMKIoneaucT. O600mEeHNe 1 bubnmorexa LOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
cCUCTeMaTH3alusl 3HaHUH
20 KonTponbnas padota Nel no teme «BemectBa bubnmoreka [JOK
U XUMHUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(]) OJ1 — DJIEMEHT U IPOCTOE BE H};CTBO bubnmorexa LOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30
22 du3znueckue U XMUMHUUECKHE CBOMCTBA bubaunoreka LIOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOpO/ia (pPeaKIMK OKUCIICHUS, TOPEHHUE).
[TonsTHe 06 okcHuaax

https://m.edsoo.ru/ff0d4614

Crioco0slI MosTy4eHus KUCIopoia B

bubnunoreka LIOK

23 71a00paTOpPUU U MPOMBIIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoii 3 HEeKT XMMHUYESCKOM peaKIuu,
24 IIOHATHE O Tg)ql)VIOXI/IMI/I‘-IGCKOM paBH;{I/II/I bubmmorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUECKUX PEAKITHIX
TormnmmBo (HeTh, yrojib U METaH).
(uegts, y ) but6mmoreka [IOK
25 3arpsi3HeHue BO31yXa, CII0COObI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILCHHS
ITpakTuyeckas pabora Ne 3 o Teme
26 «ITomyuenne n coOnpanue KUCIopoaa bubmorexa HOK
y - p poad, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Boxopon — 3nemMeHT U IpocToe BELECTBO. bubnuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)% dOuU3nIeCcKre U XUMHUYSCKHE CBOMCTBA bubnuoteka [IOK
Bogopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 Ilo € 0 KHCJI0Tax U CO
TUITHE © ICHCTOTAx 1 COIx https://m.edsoo.ru/f0d50d2
30 CriocoOsI MOTy4YeHHs BOJIOPOAA B bu6nuorexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
31 «ITomyuenne u cobupanue BOAOpoIa bubmorexa TIOK
Y . P AOPOAR, https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE €ro CBOKWCTBY
. but6mmoreka [IOK
32 Mo i 00bEM Ta30B. 3aKOH ABOTapo
FPPHBII OOBEM TA30B. JAKOM ABOTZP https://m.edsoo.ru/ff0d542¢
33 Brruucienus o0béMa, KOJIMYECTBA BEIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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rasa I10 ero U3BECTHOMY KOJINYECTBY
BEIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 06bEMOB ra3oB 110 ypaBHEHHUIO

bubnunoreka LIOK

34 peaKiy Ha OCHOBE 3aKOHA 0ObEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOILIEHUI ra30B
35 dOusndyeckne U XMMHUYECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
g https://m.edsoo.ru/ff0d587a
bubmaunoreka LIOK
36 CocraB ocHoBanuii. 1o e 00 aTopa
TaB OCHOBARHH T HHAHKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBopuTens. HackimeHnasie u
37 HeIfaCH :HHHG paCTBO Bl MaCH;OBaH oSt bubmorexa OK
o P P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[TpaxTrueckas padota Ne 5 mo Teme
38 «ITpuroToBieHne PaCTBOPOB C ONPEACIEHHON bubmorexa OK
P o o P p pel https://m.edsoo.ru/ff0d5eba
MacCOBOU J0Jiel PaCTBOPEHHOTO BEIIIECTBA»
19 KonTponbnas padora Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edso0.ru/ff0d6342
40 Oxcupsl: cocTas, Kiaccudukams, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHHUs: COCTaB, KIIACCHU(PUKALIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHUUYECKHE CBOMCTBA bu6nuorexa [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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but6mmoreka [IOK

45 [TonydyeHue u XMMHUUYECKUE CBOMCTBA KUCIIOT
Y https://m.edsoo.ru/ff0dfee2
46 Counu (cpenHue): HOMEHKIIATYPa, CIIOCOOBI bu6nuorexa [HOK
MOJTyYEHUs, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padota Ne 6. Perenue
47 SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN
43 ['enernueckas CBA3b MEXKY KJIacCaMU bu6nuorexa [HOK
HEOPraHUYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O060061IeHre U cucTeMaTH3alus 3HAHUIA
- t https://m.edsoo.ru/00ad9cb2
50 Kontponbras padora Ne3 mo teme "OcHOBHBIE bu6nuorexa [HOK
KJIAaCChl HEOPTraHUYECKUX COCTUHEHHI" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKU KJIaCCUPUKATUU
bubaunoreka LIOK
51 XUMUYECKUX dJ1eMeHTOB. [IoHATHE 0 rpynax
https://m.edsoo.ru/00ad9fta
CXOJIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3axoH u [lepuoanyeckas
52 cucTeMa XMMUYECKUX 3jieMeHToB [1. 1 Bubmmorexa [OK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonpl, rpynnbl, MOATPYIINE bubmmorexa LIOK
P > TPYIIEL HOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenne aroMoB. CoCTaB aTOMHBIX SIAEP. bubnuoteka [IOK
H3oTombl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB
55 anemeHToB [lepuoanueckoit cuctems . 1 buGmorexa HOK
pHOA o https://m.edsoo.ru/00adabbc
Menneneena
56 XapakTepuCcTUKa XMMAYECKOTO JIEMEHTA 110 bubnuoteka [IOK
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ero noJsiokeHuto B [lepuoanyeckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa aJist

bubnunoreka LIOK

AL 1
>7 DA3BITHA HAyKH H,,Hp%KTHKH A https://m.edsoo.ru/00ada96e
MeHeneeB — y4EHBIN, IEAArOT U TPaXIaHIH
58 DNEeKTPOOTPULIATETLHOCTH AaTOMOB | bubnmoreka [JOK
XAMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
1
>9 MonHas xumueckas Caish https://m.edsoo.ru/00adac34
60 KoBanenTHast noJsipHas XUMHYECKas CBSI3b 1 bubmmorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenmosapHas XUMHUUECKas CBA3b 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
1
62 Crenens, oxncneHus https://m.edsoo.ru/00adae28
63 OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIE PEAKIINHT 1 buGnnorexa [IOK
peakd https://m.edso0.ru/00adb076
bubaunoreka LIOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIIH 1 hitps=//m.cdsoo.rw/00adb076
65 Kontponbnas padora Ned o reme «CtpoeHue 1 bu6nuorexa [IOK
aToMa. XuUMHUYECKas CBI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600111eHNE U 1 bubnmoreka [JOK
cucTeMaTH3anus 3HaHUU https://m.edsoo.ru/00adb33¢c
67 PesepBHrIit ypok. O600IIeHNE 1 | bu6nuorexa [HOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O6001IeHNE 1 1 bu6nuorexa [HOK
cucCTeEMaTH3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KVIACC

KoanuectBo yacoB JIEKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bcero H3y4yeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
Ilepnonrueckuii 3aK0H.
| [Tepuoanueckas cucrema 1 Bu6nuoreka LIOK
XHMHUYECKUX 3neMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTU B U3MEHEHUU
N bubmnorexa [JOK
2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Kinaccudukamnus u HomeHkiIatypa 1 bubmorexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buner xXuMH4ueckon CBSI3HU M TUITEI | Bu6nuoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas pabora Nel o teme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca
6 Knaccuukanus XuMu4eckux | bubnmoreka [IOK
peakuuii Mo pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMN
Bu6nuoreka [IOK
7 peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUIX
[lonsiTHE O XNMUUYECKOM PaBHOBECHH.
bu6mmoreka I[IOK
8 @akTOpBI, BIUAIOIIKXE HA CKOPOCTh 1

XHUMHYSCKOHU PCaKIMU 1 ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHNYECKOT'O paBHOBECHA

OKHCIUTEIIBHO-BOCCTAHOBUTEIbHEIC

Bu6nuoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTHYECKON
bu6mmoreka [IOK
10 nucconuanu. CHUILHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakiui bubmmorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
. . bu6mmoreka I[IOK
12 OCHOBAaHUM B CBETE MPEICTABICHUN
. https://m.edsoo.ru/00add5d8
00 DIEKTPOTUTUYECKON UCCOIHAIIIH
XUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 peaCTaBIeHNI 00 bubmorexa LIOK
pea . https://m.edsoo.ru/00add8b2
BJIEKTPOIUTAYECKON AUCCOLMALIHI
14 ITonsTue o ruaponIn3e conen buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CHCTeMaTH3aIHs bubmorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenue skcriepruMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3agaudy
KonrtponsHas pabora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIHAIIHAS bubmmorexa [IOK
p A HHATI https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6m1ast XxapaKTepuCTHUKA TAJIOTCHOB.
18 XUMHYECKHE CBOIICTBA HA IIPUMEPE bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnopooaopoa. ConsiHas KUCIOTa, bu6mmoreka I[IOK
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XUMHUYECKHUE CBOMCTBA, TTOJTyICHHE,
MIPUMEHEHHE

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

[TpakTrueckas padota Ne 2 o Teme

20 «ITomy4deHne CoaTHON KUCIOTHI Bubmmorexa LIOK
Y .. N ’ https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBONUCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX eazpnﬁ €CJIY OJIUH U3 bubmmorexa [IOK
peari, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO1mas xapakTeprCTUKA SIIEMEHTOB bubnnoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKAIIUU CEPBI.
” Haxoxnenue cepbl 1 €€ coenMHEHUI bu6mmoreka I[IOK
B IIpUpoOJie. XMMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOeHHUE, bubnmoreka [IOK
(bu3nUecKre U XUMUYIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 ¢bu3nvecKkne 1 XMMUYECKHE CBOICTBA brbnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHYECKHUE PEAKIUH, JIEKALUE B
OCHOBE TPOMBIILIEHHOTO Ccrocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnmoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeabl COETUHEHUAMU
cepsl
7 Brrunciienue MaccoBoil 1011 BBIXOa bubmuorexa [IOK
MPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a
28 OO1mas xapakTeprCTUKA SIIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacipocTpaHeHue
B IIpHpoJIe, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA

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

AMMHak, ero pusndecKkue u

. bu6mmoreka I[IOK
29 XUMHYECKHE CBOMCTBA, ITOJYUYECHUE U
https://m.edsoo.ru/00adf004
MIpUMEHEHHE
ITpakTuyeckas pabora Ne 3 o Teme
30 «ITomydyenne ammuaka, U3y4eHue €ro Bubmmorexa LIOK
N y -3y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3nUecKue u bubnnoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MUHEPATBbHBIX

32 oOpenuii. Xumuyeckoe Bubmmorexa LIOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COEIMHEHUSIMH a30Ta
®docdop. Oxeun dpochopa (V) u

33 q)oc:li))o pHaﬂ KI/ICJI(i)Ta (I()blzll)anf{ec):xne u bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIyYCHUE
Hcnonb3oBanue GochaToB B

34 KauecTBE MUHEPAIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEHUE NPUPOIHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Vrnepon, pacupocTpaHeHHE B

POA, pactpoctp bubmnorexa [JOK
35 npupoae, pusnveckre 1 XUMHYECKHe
Ny https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcunsl yriiepoaa, ux Gu3ndecKue u bubnmoreka [IOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOTIEMBI,
CBsI3aHHBIE ¢ OKcUIoM yriepoza (IV)

N bu6mmoteka I[IOK
37 VYronbHasg KUCI0Ta U €€ COIn
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 o reme

18 "TlosryyeHure yrieKuciioro rasa. bubnnoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
Bu6nuoreka [IOK
39 OpraHMYECKHUX BEUIECTBAX KAK O
https://m.edsoo.ru/00ae054¢
COCAMHEHHUSX Yraepoaa
N bu6mmoreka I[IOK
40 Kpemnuuii u ero coeuHenus
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubnnoreka [IOK
«BaxkHenmme HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COETUHEHUS
Kontponbnas padota Ne3 mo teme

42 «Baxwneiinire HeMeTallIbl 1 UX bubmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCIMHECHHU S
OO6m1ast XapaKTePUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Meranueckas CBsi3b U bubmuorexa [JOK
METAJUIMYECKasi KPUCTAILUINYECKAs https://m.edsoo.ru/00ac103e
pemérka. Pu3ndecKkue CBOMCTBa
METaJIJIOB
XUMUYECKHE CBOMCTBA METAJIIIOB.

. bubmuorexa [JOK

44 DJIEKTPOXUMUYECKUH P

HanpsH>KEHUH METaJJIOB

https://m.edsoo.ru/00ael1156
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OO6mmwme crmocoOb! MOTydeHUS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJIGHI/IH 10

45 aBHCHUSIM XUMHUYECKUX pPeaKIuil bubmmorexa [IOK
yp PCAKIIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
puUMecH
46 ITonsaTue o KOpPO3UU METAILIIOB bubmmorexa [IOK
PP https://m.edsoo.1ru/00ae1278
Bu6nuoreka [IOK
47
Ienoumpie MeTamb! https://m.edsoo.ru/00ae14b2
43 Oxcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [IOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [[lenouno3emenbHbBIE METATLIBI — bubnmoreka [IOK
KaJIbIIMA U MarHuu https://m.edsoo.ru/00ael5¢8
50 Baxneiime coenuHEHNS KaIbIIHs buGnnorexa LIOK
A t https://m.edsoo.ru/00ael5¢8
51 O0001IeHE U CHCTEMAaTH3aIHs
3HAHUHI
5 JKEcTkoCTh BOMBI M CIIOCOOKI €€ Bu6nuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
[TpaxTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTH BOJBI U METOALI €6 bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka I[IOK
54 An 7|
FOMIHITH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHAA U bubnnoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86
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OKcHIbl, TUIPOKCHUIBI U COJIH XKelle3a

bu6mmoteka I[IOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O606I{16HI/I€ U CUCTEMAaTHU3aIHA
3HaHUN
[TpakTuyeckas padota Ne 7. Pernenue
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [IOK
«BaxHenmme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIUH, €CIIU OJTUH U3
60 peareHToB J1aH B U30bITKE WIH bubnmoreka [IOK
COJEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MAaCCOBOM J0JIA BBIXOJA ITPOAYKTa
peaxum
61 O606I{16HI/I€ U CUCTEMAaTHU3aIH
3HaHUH
KonrtponsHas pabora Ne4 o teme
62 «BaxkHeunmme MeTauibl U UX
COCTMHEHUS
63 BeniecTBa u maTepuaisl B Bu6nuoreka [IOK
ITOBCETHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHNE bubmmoreka [LIOK
OKPY’KaroIlleH cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubnmoreka [IOK
AKOJIOTMUYECKUX TTPpobiieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHNE U bubnmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubmorexa [JOK
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTu3alus 3HaHUU

https://m.edsoo.ru/00adb33¢c

68 PesepBHrlIit ypok. O600IIeHNE U

cucTeMaTH3allus 3HaHUH

Bu6nuoreka LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB I10
ITPOIT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 knacc/ ['abpuensta O.C., OctpoymoB WN.I'., Cnagkos C.A.,

Axkuuonepnoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJISA

[Nabpuensn O. C. Xumus. Metoauueckoe mocodue 1ist 8 kiacca yuedHoe
nocobue 11 061meoopazoBaTenbHbIXx opranm3aiuii / O. C. 'abpuensn, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

INa6puensa O. C. Xumus. COOpHUK 3a/1a4 ¥ yIPaKHEHUN. 8 Ki1acc: yueOHoe
nocobue 1yist 061meoopazoBaTenbHbIx opranusanuit/ O. C. 'abpuenss, 1. B.

Tpuryouak M.: [Ipocsenienue, 2019

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

http://www.alhimik.ru. IIpencraBnensl pyOpuKu: COBEThI A0UTYPUEHTY, YUUTEIIIO
XUMUH, CIIPABOYHUK (0O4E€Hb OO0JIbINAst MOA0O0PKA TAOIUI] U CIIPABOYHBIX
MaTepHuasoB), Beceasi XMMHUs, HOBOCTH, OJTMMITHA]TbI, KyHCTKamepa (Macca

MHTEPECHBIX UCTOPUYECKHUX CBEJICHUN).

2. http://www.hij.ru. Kypnan «Xumus v )KU3Hb» TOHATHO U 3aHUMATEIILHO

paccka3bpIBaeT 000 BCEM UHTEPECHOM, YTO IMTPOUCXONUT B HAYKE U B MHUPE, B


http://www.alhimik.ru/
http://www.hij.ru/

KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html. DaexTpoHHBII )XypHAT « XUMUKHU U

XUMUsD», B KOTOPOM IIPEACTABIICHO MHOKCCTBO

OTIBITOB IO XMMHH, 3aHUMATEJIbHON HH(POPMAILINH, TTO3BOJISAIONIEH YBICUb

YYEHHKOB IKCIIEPUMEHTAIBLHON YacThIO MpeIMeETa.

4. http://c-books.narod.ru. BceBo3morkHas mureparypa 1o XuMuu.

5. http://www.drofa-ventana.ru. i3BecTHOE N31aTENBCTBO YUEOHOM IUTEPATYPHI.

HoBunku HAaYYHO-TIOMMYJIIPHBIX U 3aHUMATCJIIbHBIX KHUT' 110 XUMHUU.

6. http://1september.ru. XKypnan s yuuteneut u He Tojibko. bosbinoe

KOJIHNYECTBO pa60T YUYCHHUKOB, B TOM YHCJIC U UCCIICAOBATCIILCKOT'O XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuit KOJIBHBIN TOPTaT

CO CCBhIJIKaAMHU Ha O6pa3OBaT€JILHBI€ CAWTBI 110 XHMHHU.

8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMUIECKUX DJIEMEHTaX,

WJUTIOCTPUPOBAHHBIN AKCIEPUMEHTOM


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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