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HOACHUTEJBHASA 3AIIUCKA
[Iporpamma 10 XMMHUM Ha YPOBHE OCHOBHOTO 00Iero o06pa3oBaHUs
COCTaBJIEHA Ha OCHOBE HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB:

1. ®enepanpHbiil 3akoH «O0 oOpazoBanuu B Poccuiickoir ®denepauum» ot 29
nexabps 2012 roma Ne 273-D3 (c M”BMEHEHUSIMH U JIOTIOTHEHHUSIMHU )

2. DenepanbHbI TOCYAApCTBEHHBIA 00pa30BATENbHBIA CTaHIAPT OCHOBHOTO
obmiero oOpa3oBaHMs, YTBEPKIEHHBIH TpukazoM MuHoOpHayku PD ot
17.12.2010 Ne 1897 (c usmeHeHUAMN)

3. ®enepanbHas pabouas mnporpaMmMa  OCHOBHOTO OOIEro oOpa3oBaHUs
XUMUS (GazoBbiii  ypoBeHb) (mnst 8-9 kimaccoB 00pa3oBaTelbHBIX
opranuzanuii). HWucTtuTyr  cTpatermm  oOpasoBaHus  (denepanbHOE
rocyJapCcTBEHHOE OIOHPKETHOE HAydYHOE yupexaeHue). Mocksa 2023 r.

4. TlocranoBnenue ['aBHOro rocyJapCTBEHHOr0 caHuTapHoro Bpaya PO ot 28
centsiops 2020 r. N 28 "OO yrBepxkaeHuM caHutapHeix npasuin CII

2.4.3648-20 "CaHUTapHO-3MUIEMHUOIOTHYECKUE TpeOOBaHUS K
OpraHu3alysIM BOCTIUTAHUS W OOY4YEHUS, OTAbIXa M O3JOPOBJICHUS JACTCH U
Mosonexu"".

5. Yueonsiii miman MbOY BMO «KypkuHCKHUIA IEHTp 00pa30BaHUs.
6. Pabouas mporpamma Bocmutanus MBOY BMO «KypkuHckuili 1eHTp
00pazoBaHUs.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOI0 00IIero oOpa3oBaHMs
COCTaBJCHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOILEr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepanbHO paboueld MporpaMMel
BOCIIUTAHUS U C YYETOM KOHUENIUHU MPEnoiaBaHusl yaeOHOro npeamera «XuMus»
B 00pasoBaTenbHbIX opranu3anusx Poccuiickoit deneparuu.

[IporpamMma mo xumuu AaéT MPEACTABICHUE O IENAX, oOulel cTpareruu
oOy4eHMs, BOCHHMTAHMS M pPa3BUTHUA OOYYAIOLIMXCS CpPEICTBaAaMH y4yeOHOro
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
OpelycCMaTpUBAET paCHpeNesieHHe €ro o KilaccaM M CTPYKTYPUPOBAHHUE I10
pazznenamM M TeMaM MNpPOrpaMMbl MO XHUMHH, ONPEIEISeT KOJUYECTBEHHBIE W
KaueCTBEHHbIE XapaKTEePUCTUKU CoJlep KaHMs, PEKOMEHYEMYIO
MOCIIEIOBATEIBHOCTh ~ U3YYEHUS! XUMHHM C Y4E€TOM  MEXKIPEAMETHBIX |
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4YarolMXCs, OMNpEeAesisieT BO3MOXHOCTH TMpeaMera  Jyis
peanu3zanuy TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam 0Oy4eHHUs] XUMUU Ha YPOBHE LEJEH N3yUEHUs NMPEAMETa U OCHOBHBIX



BUZOB Y4eOHO-TIO3HABATEIHLHOW JIEATEIHHOCTH OOYYarOIIErocs IO OCBOCHHIO
y4e0HOTr0 CoJiepKaHusl.

3HaHWE XUMHH CIY)KHUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
00y4JaromIerocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrparoT (GopMUpPyEMbIe XUMHUEH TMPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrud M 00 HBOJIIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
mpo0JIeM YCTOMYMBOIO pPa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTrETHUYECKOM,
MUIIEBON M SKOJIOTHYECKON 0€30MacHOCTH, IPOOIIEM 3paBOOXPAHECHHUSL.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJIi  CaMOpas3BUTUS |
dbopMupoOBaHUs KYJIbTYphI IMYHOCTH, €€ 001Iel 1 QYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4aromuxcs, HABBIKOB KX CAMOCTOSTEIbHOW Y4eOHOM  JIesITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOAMMBIX Kak B
TIOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NEeITeTLHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUarOIINXCS;

croco0CTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIA/ B DKOJIOTHYECKOEC
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHHs B OOYyYEHMHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
colepkaHus ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  NEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHCTEMBl MEPBOHAYAIBHBIX TMOHSATHI XUMHWH, OCHOB
HEOPTaHWYECKOM XHMHH ¥ HEKOTOPBIX OTICNbHBIX 3HAYUMBIX TOHITHI
OpPraHUYeCcKON XUMUU.

CtpykTypa copepXaHus MPOrpaMMbl IO XUMUU c(hopMuUpoBaHa Ha OCHOBE
CHUCTEMHOTO Tonxona kK e€¢ m3ydeHuro. ConmepikaHHe CKIIAIbIBACTCA U3 CUCTEMBI
MOHSITHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITHH O XUMUYECKOM
peakuuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPHUHIUITY
TIOCJICIOBATEIBHOTO PA3BUTHUS 3HAHUIM HAa OCHOBE TEOPETHUECKUX MPEACTABICHUI
pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOT'O YISHHS KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

— Ilepuoguueckoro 3akona /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMUMHH;

— YUEHUS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;



— TIPEACTaBICHUM 00 DIIEKTPOJIUTHUYECKON JUCCOIMAIIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS pPAcCMATPUBAIOTCA HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromy, BBINOJHAS (PYHKIUU OOBSCHEHUS H TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U MOJy4YEeHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUUYECKON COCTABIISAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJIbI, IEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOo[aM T[O3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee W3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyX aloluil MUPY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHWHM XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NESATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KYJILTYPBHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMM CUCTEMBI XUMHYECKHUX
3HAHUN — BaKHEHUIHX (PAKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA TMPU H3YYECHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-MCCIIEIOBATEIHCKON
NeSATebHOCTH, OCBOCHUM TMpaBU O€30MacHOro OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM KU3HH.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaUYEHHE MPUOOPENH TaKUe IeNU, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO DPEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHHS HA  CHCTEMAaTHYECKOe MpUOOIIEeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIHLHON ESTENbHOCTH, HAYYHBIM
METOJIaM TO3HaHMS, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00 YyJarOIIUMUCS
OTbITAa Pa3HOOOPA3HOM NEATETBLHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3JIMUHbBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanme o0mel (HYHKIIMOHATLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH U OIICHUBATh SIBJICHUS



OKPY’KaIOIIEro MUpa, MCIOJIb3ysl 3HAHWUS M OIBIT, MOJTYYCHHbIC NMPU H3YYCHUU
XUMHUH, TPUMEHITh HMX MPHU PEIIEHWH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYJOBOU AEATEIbHOCTH;

— ((QopMupoBanre y OOydYarOmUXCSd T'YMAHUCTHYECKUX  OTHOIICHUH,
NOHUMAaHUSl UEHHOCTHM XHUMHWYECKHMX 3HAaHUW I BBIPAOOTKH SKOJIOTMYECKH
1[eIeCO00pa3HOro0 TMOBEJAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbsS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCTIMTAHUI0 Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUiIs M HAMPaBIECHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO6miee 4yuCiIO YacoB, OTBEAEHHBIX I H3Y4YEHUS XHUMHUU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiseT 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUK B KU3HHU YEJIOBEKA. XHMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
anemMeHTOB. [IpocThie U CIOXKHBIE BEleCTBAa. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ JJa0opaTOPHBIM O0OPY/IOBAHUEM, U3YUCHUE M OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
W3y4eHHE CIIOCOOOB pa3/ClICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (QpuibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHHUSI KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOr'O CJIOA.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpEI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHoctm meramoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OINpPENIENICHUE COAEpKaHUs KUCI0pOAa B BO3JyX€E, MOITYyUYEHHE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOMCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHME U H3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JIPYTMM U3 PacTBOpa COJU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XMMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajdyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO1uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIM (pakT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAANOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KalMs, KaJdblU M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEHIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IMdHbIM MpU3HaKaM (110 YHUCTY
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumuyeckod peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOLUUALIMU. DIEKTPOIUTHI U HEITIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoilcTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHUCIOT, WIEIOYEeH U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M Qu3nyecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsI Kjacca KHCIOT W crhenuduyeckue). XHUMHYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COCNUMHEHUSIMU Ccepbl (KHCIOTHBIE [TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIIOTa, €€ MOoJydyeHue, PU3NUEeCKUe U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JIOKIIM, 3arpsi3HEHHE BO31yXa, MOYBbl W BomoéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sieMeHToB |VA-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addexrt. YronpHas Kuciaora u €€ colid, ux (pu3nueckue u XMMHUUECKHUe CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B KM3HM UeJoBeKa. MarepuanbHOE €IUHCTBO OpPraHUYeCKuX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoi kucinore. CHIMKATBl, X WCIIOJIB30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3lOB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, TPOBEAECHUE KAYECTBEHHOM peakiuu Ha CcyibQart-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX yAOOPEHHH, MOIydeHNE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUAJIOB), U3y4eHUE Moenei
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaiioB. dusnyeckue U XMMUYECKUEe CBOMCTBAa MeTaioB. OOmue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaJUIbL: TOJIO)KEHHE B [leproanyueckoil cucTeMe XUMUYECKUX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUM.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajbpius. Baxuelmue coenuHEHHMS KanbIUsl (OKCHA, THUAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS M HATpUs C BOJOM (BO3MOXHO UCIIOIb30BAaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKPYXKarmiel cpeabl (MpeaenbHas TOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€M NMpU WM3YyUYCHHMHM XUMHU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, THMoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJa, S3JIEKTPUYECKUN 3aps]l, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIUYUHBI, €AMHUIBI W3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHUU B €IUHCTBE Y4YeOHOH u
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIIA3ALUN 00 yUarOLIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOCTBE MUpa U 00IECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIpYyrux  BHAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOUIM B IIpOLECCE OSTOW Y4YEOHOH JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJii XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTojsl, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHHE K TPyAYy U PE3yibTaramM TPYAOBOW NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON AESITEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHHE IEHHOCTU 3/I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KU3HU JTOJCH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM W TMyTEH WX pEIIeHUs TMOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUSI OOILIEHAYy4YHbIE TMOHATUS (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, M YHUBEpCAJIbHbIC YUcOHbBIC TCHCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue AecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
TOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (DAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMUYeckas ¢opMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXICHUM;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONyJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISi BBINOJIHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO (OpMY MpeAcTaBiIeHUsT HHGOPMAIIMH U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEITEIBHOCTH MH(OPMAIIUIO O BIMSHUU TPOMBIIIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEAJIOKEHHOU 3aa4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a60paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOrO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utvii (00CyXaeHus, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI», KOOpPIUHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIHUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAaHUN 00 M3ydaeMmbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  TMOJYYEHHI0 HOBOTO  3HAHUA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSATHH: aTOM, MOJIEKYJIA,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTA B COSMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBON A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLleHTHAs! KOHLIEHTPAIUs1) B PpaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbichn Ilepuoguueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTraJipo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XuMHYecKux »daementoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHAE peaknuu (10 YWUCIy W COCTaBY YYaCTBYIOIIUX B PEaKITUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJATBEPKIas OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEUIESCTB B 3aBUCUMOCTH OT WX Ka4eCTBCHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUS XMMHUYECKUX TMpEBpaIeHUN B
pPa3TUYHBIX YCIOBUSX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJEKYISAPHYI0 U MOJSPHYIO MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »3JeMeHTa 1o ¢opMyIie
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MIPUMEHSITH OCHOBHBIC OIEPAIlMU MBICTUTEIILHON JEATeIbHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBSI3€M — ISl U3YYEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX pEAKIMi, eCTECTBEHHO-HAYYHBIE METOJIbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAHUS ~ XMMHYECKOM  TMOCYION |
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMH I10 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeEImEeCTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BEHIECTBA,
IUTAHKUPOBATh W TMPOBOAWTh  XMUMHYECKHE  DKCIICPUMEHTHI  TIO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiaacce npeiMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi peaKilus, XUMUYECKasi CBsI3b, TEIUIOBOM 3(PdeKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HeoOpaTUMbIE peaklMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEAKIIUH,
OKHCJIIUTENb,  BOCCTAHOBUTEJIb,  OKHUCIEHWE U  BOCCTaHOBJICHHE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pelmE€rka, KOppo3us METAlJIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW peaKUuuu, MPEeAeNbHO JOIyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJeHUs QopMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIPENENATh BaJEHTHOCTh U CTENIEHb OKUCIIEHUS XUMUUECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCAMHEHMSX, 3apsa]l MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpeasl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHHWE: OIHWCHIBATH M XapaKTepU30BaAThH
Tabnuunyto ¢opmy Ilepuonnyueckoil CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeneneHue HUX IO 3JEKTPOHHBIM CJOAM), OOBICHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCIWHEHUH B
MpeAeax MaJIbIX MEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIACCU(PHUIMPOBATh XUMHUYECKUE IJEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIAy U COCTaBy YYAacCTBYIOUIUMX B pPEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PHUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKIAAs OIHACAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUUW COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATH YPAaBHEHMUS DJIEKTPOJIMTHUYECKOM JOUCCOLMALMHU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOr0 »JJeMeHTa 10 (dopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuiMkar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBbIE (LU (PPOBbHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYpPChl H
padoTbI padoThI
odopynoBanus «Touka poctay»
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMus — BakHas 00J1acTh
€CTECTBO3HAHUS U Bubnrorexa LIOK
11 . 5 0 2 https://m.edso00.ru/7f41837¢ 11YJI
MPaKTUYECKOU JeATEeITbHOCTH
10 XUMHUHU
YeJI0BeKa
Bemectsa ccKiie bubnmoreka [JOK
TBa U XUMHNYCCKHU
12 o 15 1 0 https://m.edsoo.ru/7f41837¢ ITYJI
peaKkIumn
110 XUMHUH
1.3 0 0 0
Hroro mo pazneny 20
Paznen 2. BaxHeiune npeacTaBuTe/ i HEOPraHM4eCKUX BellecTB
Bos Kucnopon. [Toustue bubmmorexa LIOK
2.1 Y% poA. 6 0 0 https://m.edsoo0.ru/7f41837¢ 1Y JI
00 oxcHumax
110 XUMHNU
Bonopona.Ilonstue o kucnorax bubmrorexa LIOK
2.2 AOPOAL: 8 0 1 https://m.edso00.ru/7f41837¢ ITYJI
U COJISIX
110 XUMHUH
bubmuorexa [IOK
Bona. P I 0
2.3 A8 TACTBOPEL. LIOHATHE O 5 1 1 https://m.edsoo.ru/7f41837¢ I11YJI
OCHOBAHUAX
110 XUMHUH
24 OCHOBHBIC KJTaCCHI 11 1 1 bu6mmorexa [IOK



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

HEOPTraHNUYCCKUX CO@I[I/IHCHI/Iﬁ

https://m.edso00.ru/7f41837¢ 11YJI
110 XUMHNU

Hroro no pazneny

30

Pa3znen 3. Ilepuoguuecknii 3axon u [lepuoanyeckasi cucrema xummuuyeckunx jiemMenToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumu4yeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKkuu

[Teproanueckuii 3aK0H U

31 Ilepunonnueckas cucrema 7 bu6mmoreka [IOK
XUMHUYECKUX d1eMeHTOB J[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMudeckas CBSI3b. bu6mmoreka [IOK

3.2 OKHCIIHTEIbHO- 8 https://m.edsoo.ru/7f41837¢ 11V JI
BOCCTAHOBUTEJIbHBIE PEAKIIUU 110 XUMHUH

bubmuorexa [IOK

Hroro no pazueny 15 https://m.edsoo.ru/7f41837c 11YJI
110 XUMHUH
bubmuorexa [IOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c LIYJI
0 XUMUHU

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIIACC

KoauuecTBo yacoB
HaumeHoBaHMe pa3iesioB U TeM JJ1eKTpOoHHBbIe (HU(pPOBHIE)
Ne ni/m KontpoabHbie
NMPOrpamMmblI Bcero 6 Jata o0pa3oBaTe/bHbIE pecypchl U
PaooTHI ypoka odopynoBanus «Touka poctay»
Paspnen 1. BemecTBo 1 XMuMH4ecKHe peakun
[ToBTropenue u yriyOieHne 3HaHUI bubmmorexa LIOK
1.1 P T 5 1 0 https://m. eds00.ru/7f41a636 L[YJ1
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
0 XUMUH
OcCHOBHBIE 3aKOHOMEPHOC ecK Bubmmorexa LOK
HOBHBI HOMEPHOCTH XMMHUYCCKHX
1.2 . P 4 0 0 https://m.edsoo.ru/7f41a636 11YJI
peakuui
0 XUMUH
DNEKTPOIUTHYECKAS JUCCOITHUATTHS bubmmorexa LOK
1.3 P A HHATA. 8 1 1 https://m.edsoo.ru/7f41a636 1Y JI
XUMHUYECKUE PEaKIMH B pacTBOpax
110 XUMUHU
Hroro no pazneny 17
Pa3zgen 2. HemeTayibl M UX COeANHEHUSA
OO01mas XxapaKTepUCTHKa XUMUIESCKUX bubmmorexa LIOK
2.1 = P P 4 0 1 https://m.edsoo.ru/7f41a636 11YJI
aneMeHTOB VIIA-rpynmnsl. ["anorenst
0 XUMUH
OO01mmas XxapaKTepUCTHKa XUMUIECKUX bu6nmnoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 https://m.edsoo.ru/7f41a636 11YJI
COCIIMHCHUS 10 XUMUHU
OO6mras XxapakKTepUCTUKa XUMHUECKUX bubnuorexa [JOK
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a636 LY JI
COEJIMHEHUS M0 XUMUH
24 OO01mas xapakTepuCTHKa XUMUYECKUX 8 1 2 bu6mmoreka [IOK



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

anemeHToB |V A-rpynmel. Yriepon u

erMHI/Iﬁ 1 UX COCOIUHECHUA

https://m.edsoo.ru/7f41a636 11YJI
10 XUMHUU

Hroro mo pazneny 25
Pa3zgen 3. Mera/uibl M UX COeINHEHU ST
but6mmoreka [IOK
3.1 OO0111e cBOICTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a636
IYJI nmo xumuu
bu6mmoreka [IOK
3.2 Baxkueiinme MeTaisl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
IYJI mo xumuu
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpy:xaomias cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepuaibl B )KMU3HU 4EJIOBEKA 3 https://m.edso0.ru/7f41a636
IYJI mo xumuu
Hroro mo pazueny 3
bub6mmoreka [IOK
PesepBHoe Bpemst 3 https://m.edso0.ru/7f41a636
IYJI mo xumuu
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KJIACC
N KonuuecrBo yacos JJIeKTPOHHbBIE HU(PPOBbIE
[y
w/n Tema ypoka B Kourponbubie | Ilpaktuueckne = [arta 00pa3oBaTeJibHbIE PeCypPChI
cero padoThI padoThI ypoka = u obopynoBanus «Touka
pocTa»
IIpeamet xumun. Poins XuMuu B 5KU3HU bubmmorexa [IOK
1 pedl ' 1 0 0 https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTsa
IYJI nmo xumuu
but6mmoreka [IOK
2 [TousiTvie 0 MeTOMAX MO3HAHUSA B XUMUU 1 0 0 htts://m.edsoo.ru/ffod227e
[IpakTrueckas padora Ne 1 «IIpasuiia
ab0ThI B 1ab0OpaTopuu U IPUEMBI bubmmorexa [IOK
3 P 5 P 5 P P 1 0 0 https://m.edsoo.ru/ff0d23dc
oOpaltieHus ¢ 1abopaTOPHBIM L1YJT 1o xuvim
000pyIOBaHUEM
Uucteie BemecTBa U cMecH. CIiocoOb bubmmorexa [IOK
4 . . ' 1 0 0 https://m.edsoo.ru/ff0d26ca
pazaeneHus cMmecei LIYJ1 110 xumvmt
[IpaxTrueckas padora Ne 2 bu6mmoreka [JOK
5 «Pa3nenenue cmeceit (Ha mpumepe 1 0 0 https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)» IYJI no xumuu
bubmmoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a6c
YJI no xumuu
XHWMHUYECKHUE DJIEMEHTBI. 3HAKU bubamorexa [IOK
7 ' 1 0 0 https://m.edsoo.ru/ffod2be8
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB
IYJI mo xumuu
8 IIpocTsie U CII0KHBIE BEIIECTBA 1 0 0 bubnuorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c¢c
YJI mo xumuu

bu6mmoreka [IOK

peaxkuuii

9 ATOMHO-MOJIEKYJIIPHOE yUeHUE https://m.edsoo.ru/ff0d2d50
LYJI no xumuu
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. bubmuorexa [IOK
10 Xumunueckas popmyia. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB IYJI mo xumuu
OTHOCHUTEIIbHAsI aTOMHAs Macca bubmorera [IOK
11 o ' https://m.edsoo.ru/ff0d323c
THOCHTEJIbHAS MOJICKYJIIpHAs Macca LIYJT o xivun
MaccoBast 10J1s1 XUMHUECKOT0 3JIEMEHTa bubmorera [JOK
12 g https://m.edsoo.ru/ff0d350c
B COCJMHEHUU LIYJT 110 xumvmt
KonuuecTBo BemecTBa. Moib bubmorera [JOK
13 M o ' ' https://m.edsoo.ru/ff0d5230
oJIIpHAs Macca L1YJ1 o xivun
Ou3nyecKre ¥ XUMHYCCKHUEC SIBJICHUS bubmmorexa [IOK
14 X ' https://m.edsoo.ru/ff0d37fa
UMUYECKas PeaKIIHsI LIYJT 110 xuvmn
[Tpu3HaKK ¥ YCIOBHS MPOTCKAHUS bubmorera [JOK
15 P YCIHOBI TIp https://m.edsoo.ru/ff0d3a16
XUMHYCCKHUX PEaKITHiA LTI 1o i
3aK0H COXpaHEHHUs MacChl BEIIECTB bubmmorexa IOK
16 X P HICETE: https://m.edsoo.ru/ff0d3b88
UMUYECKUE YPaBHEHUS LIYJT 110 xuvtmn
Breraucienus komuuecTBa, MacChl bubmuorexa [JOK
17 BEILECTBA 10 YPABHEHUAM XUMHYECKUX https://m.edso0.ru/ff0d5708

OYJI mo xumuu



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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Kinaccudukanus XuMHU4ecKuX peakiuit

bu6moreka [IOK

18 (coeMHEeHMS, PA3JI0KCHHUS, 3aMCIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa) LIYJI mo xumun
M. B. JIOMOHOCOB — y4€HBIii- bu6mmoreka [IOK
19 sHIKIoneaucT. O0o0ImeEHue U https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHuH IYJI mo xumuu
bubmmorexa [LIOK
20 Konponesias patora Nel mo Tene https://m.edso:)_.[ ru/ff0d4290
«BerecTBa 1 XUMHUYECKUE PEAKITUM»
IYJI mo xumuu
Bo3nyx — cmech razoB. CocraB Bbu6moreka [JOK
21 Bo3nyxa. Kucinopom — sneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H IYJI no xumun
DuU3NUEeCKUE U XUMUUYECKHUE CBOMCTBA but6mmoreka [IOK
22 KHcIopo/ia (peakiuu OKUCICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [TonsiTre 06 okcumax L YJI no xumuu
Crioco0bI oTy4eHUsT KUCIIOPOia B bu6mmoreka [IOK
23 1abopaToOpUH U IPOMBIIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa YJI no xumun
TemnnoBoii 3 ekt xumudeckon
but6mmoreka [IOK
24 PCAICIITH, TOMATHE O TEPMOXHMITCCROM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, 3K30- U YHJIOTEPMHUECKUX LIYJ1 110 xumymt
peakuusax
TormnmmBo (HedTh, yroiabs U METaH). bu6nmoreka [IOK
25 3arps3HeHue BO3/lyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAILICHUS ITYJI no xumun
[Ipaktuyeckas padora Ne 3 o Teme bu6mmorexa [IOK
26 «ITomyuenue u cobupanue KuciIopoaa, https://m.edsoo.ru/ff0d4ae2

W3yYEHHE €ro CBOMCTBY

IYJI mo xumuu
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Bonopoa — anemeHT u mpocToe

but6mmoreka [IOK

27 H https://m.edsoo.ru/ff0d4dd0
BemiecTBo. Haxoxaenue B mpupoe L1YJ1 1o ximvun
DU3UYECKUE U XUMUUYECKHUE CBOMCTBA bubmorexa [IOK

28 I https://m.edsoo.ru/ff0d4dd0
BoJiopoa. [Ilpumenenue Bogopoaa L1YJT 1o xuvimm

but6mmoreka [IOK

29 [ToHsATHE O KHUCIIOTAX U COJISIX https://m.edsoo.ru/ff0d50d2

IYJI mo xumuu
CrocoObI TOTy4eHHS BOJOPO/Ia B bubmmorexa OK

30 5 i AOPOA https://m.edsoo.ru/ff0d4dd0
fabopatopun YJI mo xumuu
[IpakTrueckas padora Ne 4 o Teme bu6nuoreka [IOK

31 «[lomy4enue u cobupanue BOAOPOA, https://m.edsoo.ru/ff0d4f42
HU3yYEHHE ETO CBOMCTB)» YJI no xumun

N but6mmoreka [IOK
M I .
32 A OMAPHELT 0OLEM ra3o. 3akow https://m.edsoo.ru/ff0d542e
poranpo YJI no xumun
Beruucnenus o0b€Ma, KoJIu4ecTBa bubmuorexa [JOK

33 BEILIECTBA ra3a I10 €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY IYJI mo xumuu
Beruucienust 00EMOB ra3oB 10 bubmuorexa [JOK

34 YPaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B LYJI no xumun
Ou3nMYeCcKre U XMMUYECKUE CBOMCTBA bubmmorexa OK

35 https://m.edsoo.ru/ff0d587a
BOAH YJI no xumun

36 CocraB ocHoBaHui. [TorsiTue 00 bubnuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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OYJI mo xumuu

Bona xak pactBoputens. HacbieHHble

bubmuorexa [JOK

37 U HEHACBIIICHHBIE pacTBOPLI. MaccoBas https://m.edsoo.ru/ff0d5b40
J10JIs BEILIECTBA B pacTBOPE I1YJI mo xumun
[IpaxTrueckas padora Ne 5 mo Teme
«IIpuroroBieHne pacCTBOPOB C bubmmorexa OK

38 p . N p Up . https://m.edsoo.ru/ffOd5eba
onpenenéHHON MacCOBOM JT0JIei

.. IYJI nmo xumuu
pPacTBOPEHHOTO BEIIECTBA»
but6mmoreka [JOK
K O6ota Ne2

39 IZHTPOHBHa}];pa oTa B 110 Teme https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopoa. Bona» L1YJT 1o X
Oxcunpl: cocTaB, KIaccupUKaIs bubmorexa LIOK

40 AbL ’ L https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa LIYJT 1o ximvun
[lonyyenue u XUMHUYECKUE CBOICTBA bu6nmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB IYJI mo xumuu
OcHoBaHHUS: COCTaB, Kiaccupuxams bubmorera [JOK

42 ' ’ H, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa L1YJ1 o xivun
IlonydyeHne u XUMHYSCKHE CBOMCTBA buGmorera [JOK

43 7 . https://m.edsoo.ru/ff0d67ca
OCHOBaHHM LIYJ1 110 xiMun
Kucnotsr: cocraB, kitaccudukarms bubmorexa OK

44 ) i 1A, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa L1YJ1 1o xivun
IlonydyeHne U XMMHYECKHE CBOMCTBA bubmorexa OK

45 Y https://m.edsoo.ru/ffOdfee2

KHUCJIOT

LYJI no xumuu
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Conu (cpennue): HOMEHKIATypa,

bu6moreka [IOK

46 CIIOCOOBI TOTYyYEHUS, XUMHUIECKHE https://m.edsoo.ru/00ad9474
CBOICTBa IYJI mo xumuu
IIpaktuyeckas padora Ne 6. Perenue
AKCIICPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmorexa LOK

47 P https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX

. IYJI mo xumuu
COCITUHEHUIN)
I'eneTnyeckas CBsI3b MEXKIY KJIacCaMH bubmmorexa [IOK

48 Y N https://m.edso0.ru/00ad9a50
HEOPraHMYECKHUX COSTUHEHHM

P ! YJI no xumuu
but6mmoreka [IOK

49 O06o001eHre U cucTeMaTU3aIus 3HaHUH https://m.edso0.ru/00ad9ch2

IYJI mo xumuu
Konrponsnas padora Ne3 o teme bu6mmorexa [IOK

50 "OCHOBHBIE KJIACChl HECOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun" IYJI mo xumuu
[lepBbie MOMBITKU KIACCUPUKAITUU

51 XUMHUYECKHX dNieMeHTOB. [loHsaTHe 0 bubmmorexa [TOK

' https://m.edsoo.ru/00ad9ffa
IPyMMax CXOAHBIX SJIEMEHTOB
[lepuonuueckuii 3aKOH U bu6nmnoreka [IOK

52 [lepnonnueckas cucteMa XMMUYECKUX https://m.edsoo.ru/00ada52¢c
snemenToB 1. . Menaeneena YJI no xumun

53 Ilepuoapl, TPyIIIEL, HOATPYIIIEI bubnnorexa LIOK

P > TPYHIEL by https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [IOK
saaep. M3oTonsl https://m.edso0.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000I0YeK

. but6mmoreka [IOK

55 aToMOB 3JieMeHTOB [lepuoanueckoit

cuctemsl J. V1. Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHYECKOI'O
9JICMCHTA 110 €ro IOJIOXKCHHIO B

bubmuorexa [JOK

56 [Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa st
57 pa3BuTHs HAayKW U nipakTuku. [1. U. bu6nmoreka [IOK
MenneneeB — y4E€HBIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpakJJaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bu6nuoreka [IOK
58
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Honmas xinirieckas cosb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XUMHUYECKast bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIApHAS XUMUYECKast bu6nmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH, okucIeHHs https://m.edsoo.ru/00adae28
OKHCAUTENHEHO-BOCCTAHOBUTEIHHbBIE Bubmmoreia LIOK
63 https://m.edso0.ru/00adb076
peaKtiim YJI no xumun
bubmuoreka [IOK
64 OKuCIUTETN ¥ BOCCTAHOBHTEITU https://m.edso00.ru/00adb076
YJI no xumuu
65 Kontponbnas pabota Ne4 o teme bu6mmoreka [IOK
«CTtpoeHue aroma. XuMHUYECKas CBSA3bY https://m.edso0.ru/00adb486
. bu6nmoreka [IOK
66 Peseppiibiit ypok. Obobuerie 1 https://m.edSO(])_.[ru/OOadb33c

CUCTCMAaTHU3al i 3HaHHI

OYJI mo xumuu
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67

PeseprubIil ypok. O6001eHIE 1
cUcTeMaTu3alus 3HaHUI

but6mmoreka [IOK
https://m.edso0.ru/00ad9ch2
IVYJI mo xumuu

68

PesepBHelii ypok. O600ICHHE 1
CHCTEMAaTH3aIUs 3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
IYJI mo xumuu

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
nu@poBbIe
Ne Hara o0pa3zoBaTeJibHbIE
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero HU3YUYeHHsl | Pecypchl U
padoTsbI padoThI
odopynoBanus «Touka
pocTa»
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 0 0 bubnnorexa [IOK
XHUMHYECKHX d51eMeHToB []. U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX IJIEMEHTOB 1 0 0 bubamorera LOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukamnus 1 HOMEHKIaTypa 1 0 0 bubnmnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4eCKOM CBSI3H U THUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas pa6ota Nel o teme

5 «IToBTOpeHue u yriryoieHne 3HaHUA 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

Knaccudukanus XuMHueckux bubmmorexa [IOK
6 . 1 0 0 https://m.edsoo.ru/00adbch0
€aKUui M0 Pa3IMYHBIM MTPU3HAKAM
peart p p IYJI mo xumuu
[ToHsATHE O CKOPOCTH XUMUYECKOM bubnnorexa [IOK
7 peakiuu. [IoHsATHE O TOMOTEHHBIX U 1 0 0 https://m.edsoo.ru/00adbe9a

FeTCPOTCHHBIX PCAKIIUAX

IYJI mo xumuu
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[ToHATHE O XUMHUYECKOM PABHOBECHH.
@DakTopsl, BIUSAIOIINAE HA CKOPOCTh

bu6mmoreka [IOK

XUMUYECKUE PEeaKIK B PaCTBOPaX»

8 N https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEaKLMU U MOJIOKEHUE
IIVJI no xumun
XUMHUYECKOTO PAaBHOBECHUS
OKHCIUTEIPHO-BOCCTAHOBUTEIBHBIC bubmorera [JOK
9 https://m.edsoo.ru/00adcade
peaiii IYJI mo xumun
Teopust IIEKTPOIUTHYECKOU
10 ncconuanuu. CUIbHbIE U cl1a0ble bubmorera [JOK
A LAt https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS PEAKITHM bubmorexa [JOK
P beard https://m.edsoo0.ru/00add448
XHUMHUYECKHE CBONCTBA KUCIIOT U
12 OCHOBAHMI B CBETE IPEACTaBICHUI bubmorera [JOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIMTUYECKON TUCCOITHAITIN
XnMHUYeCcKHe CBOMCTBA COJICH B CBETE
13 MpeCTaBICHUM 00 bubmorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLIHAIIIT
bu6nmorexa [IOK
14 IloHATHE O TUAPOIIN3E CONEH https://m.edsoo.ru/00add9d4
IYJI mo xumuu
15 O06001IeHne U CHCTEMAaTH3aIUs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxkTrueckas padorta No 1. bubnmoreka [JOK
16 «PemeHue 3KCrepUMEHTaIbHBIX https://m.edsoo.ru/00addbfa
3a71a4u» IYJI mo xumuu
Konrponsnas pabora Ne2 o reme bubnnorexa [IOK
17 «DNEKTPOIUTUYECKAS TUCCOIUAIINS. https://m.edsoo.ru/00addecO

IVJI no xumun
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OO61as xapaKTepUCTHKA TaJIOTCHOB.

18 XWMHUYECKHE CBOMCTBA HA IPUMEPE Brbmorexa LIOK
puMep https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. CoJissHas KHCIIOTA,
19 XHME%CKI/IS CBOIICTBa, MOJIyuYeHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MpUMEHEHHE
[IpakTueckas padora Ne 2 o teme bub6nmorexa LIOK
20 «ITonmydeHue CoITHON KUCTIOTHI, https://m.edsoo.ru/00ade348
H3y4EHHE €€ CBOUCTBY» VYJI no xumun
Bbruncnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIUH, €CITH OINH U3 bubamorexa [OK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuotexa [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANoTponHbIle MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cCOeIMHEHUI bubnnoreka [IOK
B IIpUpOJie. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBonopoa, CTpoeHHE, bubnmoreka [JOK
24 .
($u3HYEeCKre U XUMUYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIOTa,
25 dU3UYEeCKre U XMMUYECKHE CBONCTBA bubmmorexa [JOK
’ https://m.edso0.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIIECHHOTO CIIOc00a
. bubmuorexa [IOK
26 MIOJIyYEHUS] CEPHOM KUCIIOTHI.

XHUMHYECKOE 3arps3HEeHUE
OKPY’KaOIIECH Cpelbl COSTUHEHUSIMHU

https://m.edsoo.ru/00adec8a
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cepbl

Brruncienne MaccoBOU JIOJIH BRIXOAA

bubnuorexa [IOK

27
IPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
08 V A-rpynsbl. A30T, paclipocTpaHeHHE bubnmoreka [JOK
B IIpupojie, Guznyeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AMMuak, ero puznyeckue u
29 XUMUYECKHUE CBOWCTBA, MOIYYEHUE U bubmmorexa [IOK
> oMYA https://m.edsoo.ru/00adf004
IPUMEHEHHE
[IpaxkTrueckas padora Ne 3 o Teme bubnmorexa LIOK
30 «Ilony4yenne aMMuaka, U3y4eHHE €ro https://m.edsoo.ru/00adf180
CBOWCTB» YJI mo xumun
31 A3oTHas KucioTa, e€ hpusnueckue u bubnmoreka [JOK
XUMHYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
aMMOHHSI B KQU€CTBE MUHEPATbHBIX
32 o0peHuil. XuMudeckoe bubamorera LOK
YAOOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKpY Karoueil cpebl
COCTMHEHUSIMH a30Ta
®ocpop. Oxenn pochopa (V) n
33 (bocg)o pHaﬂ Kncn(i)Ta (1)(1)153H(‘IG)CKI/I6 u bubmmorexa [JOK
P L https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnonrs3zoBanue gpocdaros B
34 KaueCTBE MUHEPATbHBIX YIOOPEHUH. bu6muoteka LIOK
3arps3HeHue TPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
35 Yraepon, pacnpocTpaHEHHUE B bubmuorexa [JOK
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npupoe, GU3NIeCKue U XUMHUIECKUE
CBOWCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yraepoaa, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTHYeCKHe MPoOIeMBbl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcUaoM yrieposa (1V)
37 VYroiapHas KUCIIOTA U €€ COMn bubmorexa IOK
https://m.edso0.ru/00ae006c
[Tpaktuueckas padora Ne 4 o Teme
"TTonydeHue yriieKUCIOro rasa Bubmorexa ITOK
38 i T ) https://m.edso00.ru/00ae027e
KadectBennas peakuus Ha kapOoHaT-
" YJI mo xumum
HOH
[lepBoHavanLHBIE TOHATHS 00
39 0 faHquCKHX BELIECTBAX KaK O bubnmorexa [OK
p B https://m.edsoo.ru/00ae054e
COCAMHEHUAX YyTiIepoaa
40 KpeMunii 1 ero coequHEeHNU bubmorexa IOK
p 4 https://m.edso0.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME Bubmorexa IIOK
41 p . a https://m.edsoo0.ru/00ae0bf2
«Baxkuelimmme HeMeTaIbI U UX
IYJI mo xumuu
COETUHEHUS
Konrponsnas padora Ne3 o reme
42 «Baxuelnne HeMeTauIbl 1 UX bubnmorexa [IOK
https://m.edsoo.ru/00ae0el8
COETUHEHVSI
OO6m1as XapaKTEePUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB. bubmuorexa [JOK
43 MeTtannuyeckas CBI3b U https://m.edso0.ru/00ae103e

MeTaJIn4yeckas KpucTajuindecKkas
pemérka. Pu3nveckKre CBOMCTBa

IIVJI no xumun
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METAaJ1JIOB

XMUMHYECKHE CBOUCTBA METAJLIOB.

44 DICKTPOXUMHYCCKHUI PsI bubmorera [IOK
p N pAA https://m.edso0.ru/00ae1156
HAMPSKEHUH METAIJIOB
O61mue crnocoObl NOTYYSHHUS
MetaiutoB. CriiaBel. Berancienus mo bubmuorexa [IOK
45 YPAaBHEHUSIM XUMUYECKHUX PEAKLINM, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COIEPIKUT YJI no xumun
pUMECH
46 [ToHsITHE O KOPPO3HUU METAIIIIOB bubmorexa [JOK
pP https://m.edso00.ru/00ae1278
bubmuorexa [IOK
47
[Henormbie MeTabI https://m.edso0o.ru/00ae14b2
48 Oxcubpl 1 TMIAPOKCUIBI HATPUS U bubnnorexa [IOK
KaJust https://m.edso0.ru/00ae14b2
49 [IlenouHO3eMENBHBIC METAJIIBI — bubnuorexa [IOK
KaJblUN 1 MarHum https://m.edsoo.ru/00ae15e8
50 Baxkneiine coeJUHCHUS KaIbILIH bubmorera [JOK
s t https://m.edsoo.ru/00ae15e8
O06o00menne u cucTeMaTusa
51 1101 HAC 1 cHeTeMaTHsatioT IVYJI mo xumuu
3HAHUI
JKECTKOCTH BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme bubnmnoreka [JOK
53 "YKECTKOCTHL BOABI U METOEI €€ https://m.edso0.ru/00aelae8
ycTpaHeHus" YJI no xumun
54 P S—— bu6nuorexa [IOK

https://m.edsoo.ru/00aelc64
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AMdoTepHbIe CBOMCTBA OKCHIA U

bu6nmoreka [IOK

55 https://m.edsoo.ru/00aelc64
THIPOKCHIA
AP a IYJI mo xumuu
Bubmunoreka IHIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI M COJIM JKeJie3a bubmuorexa [IOK
(1) u xene3a (111) https://m.eds00.ru/00ae35e6
O0001eHre U CUCTEMATH3AIINS
58 Hvl H YJI mo xumum
3HAHUH
[TpakTrueckas padota Ne 7. Permenue
SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubmorexa HOK
59 P . https://m.edsoo0.ru/00ae3de8
«Baxkuenme MeTaaIbl H UX
IIVJI no xumun
COEIUHEHU
Bbrancnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIMi, €CJIU OJIUH U3
50 pEeareHToB J1aH B U30bITKE WU bubmmorexa LIOK
COIEPKUT IpUMeECH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JJOJU BBIX0OJIa TIPOAYKTA
peakuuu
O00011eHNE U CHCTEMATH3AIHS
61 Hvl 1 IVYJI mo xumuu
3HAHUH
KonTponbhas paborta Ne4 mo teme
62 «Baxneiime MeTaIbl 1 UX
COEIUHEHUS
BemecTBa 1 MmaTepuainl B bubmmorexa [OK
63 o . P https://m.edsoo.ru/00ae3f50
IIOBCEIHEBHON KU3HHU YeJIOBEKA
IIVYJI no xumun
64 XUMHUECKOE 3arps3HEHUE bubnmoreka [JOK

OKpYKalollei cpeabl

https://m.edsoo0.ru/00ae4270
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IYJI mo xumuu

Pons xuMum B pemeHuun

bu6mmoreka [IOK

65 5 1 https://m.eds00.ru/00ae4270
HKOJIOTHYECKUX MPOOIIEM 11YJT o xivun
. bubmuorexa [IOK
P . 0600
66 COCPBIBIN YPOX © ?l e H 1 https://m.edso0.ru/00ae0d0a
CHCTEeMaTH3alusl 3HAHUI
IYJI mo xumuu
. bubnmoreka [JOK
P . 0600
67 C3CPBHBIM YPOK © ?l e 1 https://m.edsoo.ru/00adb33c
CUucreMartTusaluda 3HaHUN
IIYJI no xumun
. bubmmoreka [IOK
P . 0600
68 C3CPBIBIN YPOK © ?I cHue 1 https://m.edsoo.ru/00ad9cb2
cucreMarTmus3alia 3HAaHUN
IIVJI no xumun
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 7 kimacce/ IN'abpuensia O.C., Octpoymos U.I"., Cnaakos C.A.,
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»
* Xumus, 8 kiacc/ 'adbpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxtmonepHoe obmiectBo «M3marenscTBo «IIpocBenieHne»
* Xumus, 9 kimacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxuumonepHoe oburectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

bu6mnorexa [IOC

https://m.edsoo.ru/

Poccuiickasi 3J1eKTPOHHAs LIKOJIAa

https://resh.edu.ru/

Yun.py
https://uchi.ru/
udposoii 06pazoBaTebHbIH KOHTEHT

https://educont.ru/

OI'UC Mo mikoJa

https://myschool.edu.ru/
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