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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHHM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHWsI, TPEICTABICHHBIX
B ®I'OC 000, a Taxxke Ha OCHOBE (heqepanbHO paboyeil mporpaMmMbl BOCITUTAHHUS
U ¢ Yy4éTOM KOHULEMIMU TMperojaBaHusl y4eOHOro mnpeaMera «XuMUs» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1o xXuMuM Aa€T TPEACTaBICHHUE O MENSIX, OOIeHd cTpareruu
oOyueHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Yy4eOHOTO
npeaMera, YCTaHaBJINBAET 00s13aTeNbHOE MPEIMETHOE COJIepKaHHUeE,
MpelyCMaTPUBAECT PACHPEACICHUE €ro 10 KJaccaM W CTPYKTYPUPOBAHHUE 10
pazzenaM M TeMaM MpOorpaMMbl IO XUMHH, OIPEICTACT KOJMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh ~ U3YYEHUS] XUMHM C  YY4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBfA3€H, JIOTUKM  Yy4e€OHOro  MpoIlecca, BO3PACTHBIX
OCOOEHHOCTEM  OOYyYalolUXCsi, OIpeAeNsieT BO3MOXKHOCTH  TIpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa30oBaTelIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIer0o oOpa3oBaHusi, a TakKe TPeOOBaHUM K
pe3yabTaraM OOy4eHUsI XMMHUKM Ha YPOBHE II€JIeN M3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYaloImerocsi o OCBOEHHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHHU CIY)XHT OCHOBOW Uit (OPMHpPOBAHHS MHMPOBO33PEHUS
00yyJaroIerocs, €ro MpeiCcTaBiICHUH O MaTEepUaTLHOM EIUHCTBE MHUpPA, BaKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XHMHUEH TMPEJCTABICHUS O B3aUMOMPEBPAIICHUIX
DHEPIUU W 00 HBOJIONMH BEIICCTB B MPHUPOJE, O NMyTAX PEIICHHUS TII00albHBIX
npoOJieM yCTOMYMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPbEBOM, DHEPIeTHYCCKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peajiu3allud  BO3MOXHOCTEH  JUIsi  caMOpa3BUTUS U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (hYHKIITMOHATLHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (POPMHpPOBAHHE MBINIICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB WX  CAMOCTOSITEIBHOM  y4eOHOW  JIeSITEIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM e TEIbHOCTH;

3HAKOMHUT CO CHerUUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIS[a HA €IUHCTBO MPUPOLI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOYyYEHUHU XUMHUHU OOECIIEUMBAIOTCS CHEnU(UKOM
colepkaHusi ~ y4eOHOro  mpeaMera, KOTOPBIA — SIBISIETCS  MEIaroruyecku
aIalITHPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAYKH XMMHH Ha OMpEAeTIEHHOM dTamne e
pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsT OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl MMEPBOHAYAJIBHBIX MOHSITHH XHMHH, OCHOB
HEOPTaHUYECKOM XHMHMH W  HEKOTOPBIX OTAECIBHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CTpyKkTypa COAEp)aHUs MPOTrpamMMbl MO XHUMHH CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja kK e€ usydeHuro. Conep:kaHue CKIIAJIBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. OO0€ 93T CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl 10 MPUHIHUILY
MOCIIEIOBATEILHOTO Pa3BUTHSI 3HAHWM HAa OCHOBE TEOPETUUECKHX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 AICKTPOJMTUYECKOM JUCCOIMALUM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO
YPOBHSI K APYTOMY, BBITIOJHSASI (QYHKIIMH OOBSICHEHHS U MIPOTHO3UPOBAHHUS CBOICTB,
CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOIYUYCHHS U3Y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYET  (OPMUPOBAHUIO
MPEJCTABJICHNS O XUMUUECKOW COCTABIISIIOIIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3ydeHue XUMHM NPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3
paHee M3YUYEHHBIX Y4YEOHBIX TpeaMeToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacce» U «Pusuka. 7 Kinacey.

[lpy w3yyeHMH XUMHH TPOUCXOAUT (GOPMHPOBAHWE 3HAHUA OCHOB
XUMHUUYECKON HayKH Kak OOJJaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUYECKOMN
JESITETbHOCTH YEJIOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3amauya y4eOHOro mMpeaMeTa COCTOUT B (POPMHUPOBAHWUU CHUCTEMBl XUMHUYECKHUX
3HAaHUN — BaXXHEUIMX (haKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKHUX ITOJIOKCHUMH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpuOOIIEHUH K HAyYHbIM METOJaM I[IO3HAHUS TPU HU3YYEHHHU BELIECTB M
XUMHUYECKHUX peaklnii, B GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX
OPUMEHEHUM B  y4eOHO-TIO3HABATEIIBHOM M y4eOHO-MCCIIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOGHHUU TMpaBUJl O€30MaCHOr0 OOpallleHusi C BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu M3ydeHHH XUMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1EIH, KakK:

— (¢opMUpOBaHHE WHTEIJICKTyalbHO pAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO PELICHHM,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HAampaBJCHHOCTh OOY4YeHHs] Ha  CHUCTEeMAaTU4YeCKOoe  MPHOOIICHHE
oOy4aromuxcss K CaMOCTOATEIbHOW TO3HABATENBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TMO03HaHusA, (HOPMHUPYIOIIUM MOTHBALMI0 U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YyJArOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATENbHOCTH, IMO3HAHUS M CaMONO3HAHHUA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHMBEpPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue o0O0mEeH (QYHKIMOHAIBHON U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATh U OLCHUBATh SIBJICHMS
OKpPY’KaIOIIEer0 MUpA, HCIOJB3Ys] 3HAHUS U ONBIT, MOJTYYCHHBIC NMPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPHU PEIICHUU MPOOJIeM B TTOBCETHEBHOM JKU3HH U TPYIOBOM
JeSITeJIbHOCTH;

— ¢opmupoBaHue y OOydYalOmIUXCS TyYMAaHUCTUYECKUX  OTHOIICHHIA,
NMOHMMAaHUS [EHHOCTH XHMHUYECKUX 3HAaHWUW I BBIPAOOTKH JKOJOTHYECKH
1eJIeCO00pa3HOro TOBEIEHUS B OBbITY U TPYJOBOW JEATENbHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCITUTaHMIO HA OCHOBE YCBOCHHUS 00I€UEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpO(HIis U HAMIPaBICHHOCTH JaJIbHEHIIIEr0 O0ydYeHHUS.

OO1ee Yncao 4acoB, OTBEAEHHBIX AJI U3YYCHHUSI XUMUHM Ha YPOBHE OCHOBHOTO
oOmero odpaszoBanusi, cocraBisger 136 yacoB: B 8 kilacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BewlecTB. (OTHOCHUTENbHAsE aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUISAIUA, XpoMaTorpadus, MPOBEACHNUE OYUCTKHA MTOBAPESHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOpoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACHIIIEHHBIE PacTBOPbBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM H3YYCHUE CBOICTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METAJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kauus, KalblUsi M HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, (dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEMIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, AIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XMMUYECKHE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyin kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoipb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOpP, paCTBOPUMOCTh, KpUCTAIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OMBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATENbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuii U Tpya pa3iIuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MPHUPOAEC KaK HCTOYHHKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeaMETOB (HOPMHUPOBATH MPEACTABICHHE O ILEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHIAYKTHUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU TMOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB W COTJIacCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue I TpPeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUsA, pPEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOp, MaccoBas J0Ji1 BEIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IleHUEe, CHCTEeMaTU3alluIo, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeoBaTh  NpaBWJIaM  MOJIb30BAaHUA  XHUMHYECKOM  TMOCyIoN
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kjacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOPhIE MMEITCA B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPAaBHEHUS SJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe I[paBuja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka Kontpoabsubie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 05.09 bu6mmoreka [IOK
yenoBeka. Tesa U BemecTsa ' https://m.edso0.ru/ff0d210c
bubmuorexa [JOK
2 II 1 07.09
OHSITHE O METO/aX TO3HAHUS B XUMUH httos://m.edsoo.ru/ffod227e
[Ipaktuueckas pabora Ne 1 «IIpasua
3 paboThI B 1a00paTOPUU U IPUEMBI 1 1.0 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 14.09 bu6mmoreka [IOK
pasJeenus cMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padora Ne 2 «Pa3nenenue
5) cMmeceil (Ha mpuMepe OYMCTKU 1 19.09 bubmorexa [JOK
. PHUMED ' https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJH)»
bu6mmoreka [IOK
6 A 1 21.09
TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DJIEMSHTEL. 3HAKHU 1 26.09 bu6nmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 28.09
8 POCTHIE H CTIOKHBIE BetiecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 03.10 bubmorera [JOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B 05.10
umeckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. 10.10 bubnuorexa [JOK
OTtHOCHTEIBHAS MOJIEKYJISpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBast o1 XUMHYECKOT0 dJIEMEHTA 12.10 bu6mmoreka [IOK
B COEMHEHUH ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. MossipHast 17.10 bubnmoreka [JOK
macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. 19.10 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ffod37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA 24.10 bubnunoreka [JOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. 26.10 bubnuorexa [JOK
XUMHYECKUE YPABHEHUS ' https://m.edso0.ru/ff0d3b88
BerancneHus: Kom4ecTBa, Macchl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX 31.10 bubmorexa [JOK
" . P ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiui
18 (coe I/IHq::HI/H[H a3JI0KEHUS 3a1\F/:e elin/m 02.11 bubmorexa HOK
A P ’ t ’ ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 SHUMKJIONETUCT O6ogﬂI €Hue u 14.11 bubmorexa [JOK
H AT, HVI ' https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUHA
20 KonTponbnas padora Nel mo teme 1611 bubnnorexka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN ' https://m.edso0.ru/ff0d4290
21 Boznyx — cmech razos. Coctas Bo3ayxa. 5111 bubnuorexa [IOK

Kucnopox — snemeHT u npocroe

https://m.edsoo.ru/ff0d448e



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

Bemiectso. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 23.11
KHCIIOPOAA (peaKLlitH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B

23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 28.11 bubmorexa LOK

parop P ' ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 IOHATHE O TEPMOXUMHUYECKOM 30.11 bubnuorexa [JOK
YpaBHEHUH, 3K30- U SIHAOTEPMUUYECKUX ' https://m.edso00.ru/ff0d4790
peakuusax
TormnmuBo (HedTh, Yroib U METaH).

25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro 05.12 bubmorexa HOK

p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOMpaHue KHCIOpo/Ia 07.12 bubmorexa HOK
yi . p poa, ) https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

97 Bonopon — anemeHT u mpocroe 1512 bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje ' https://m.edsoo.ru/ff0d4dd0

28 duznvecKknue U XUMUYECKHE CBOMCTBA 14.12 bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogoponaa ' https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK

29 II 19.12

OATHIE O KHCTOTAx 1 COIx https://m.eds00.ru/ff0d50d2

30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 2112 bubnuorexa [JOK
nmaboparopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Bu6 OK

31 «ITonydenne u cobupanme BoI0poOa, 26.12 nosmorexa L

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32 28.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUecTBa 09.01
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [TOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Brruucnenust 00bEMOB ra3oB 1o 11.01
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnyeckre 1 XMMUYECKHE CBOMCTBA 16.01 bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitre 06 18.01 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwimeHnHbie u 23.01
37 HEHACHIIICHHBIE PacTBOPHI. MaccoBas bubmmorexa [JOK
o P Pl https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
ITpakTuyeckas padora Ne 5 o Teme 25.01
38 «[IpuroroBieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MacCOBOM 10en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtponsHas pabora Ne2 o reme 30.01 bubmmorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcusl: cocTaB, KIaCCUPUKAIINS, 01.02 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[losnydyeHne n XUMHYECKUE CBOWCTBA 06.02
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, 08.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHne u XUMHUECKUE CBOICTBA 13.02 bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, 15.02 bubnroreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [ToyrydeHre 1 XUMHUYECKUE CBOMCTBA 20.02 bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIaTypa, 22.02
46 CHOCOf(SBI: HI(['_)J'I )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmoreia OK
y YACHI, https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue 27.02
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnyeckas CBS3b MEKAY KJIacCaMH 29.02 bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
05.03 bu6nmoreka [JOK
4 .
9 O0o00111eH1E U CHCTEMATH3AIINS 3HAHUI httos://m.edsoo.ru/00adach?
KonTtponsHast pabora Ne3 o reme 07.03
50 "OCHOBHBIE KJ1aCChl HCOPTAaHUYECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COEUHEHMI
[IepBble MONBITKHN KiIaCCU(pHUKALINN 12.03
51 XI/II\I/)H/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;IITlI/Ie 0 bubmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[lepuoanueckuii 3aKoH 1 14.03
52 [lepuoauueckas cHCTEMa XUMHUECKUX bubmorera [JOK
PHOI https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 S T p—— 19.03 bubmmoreka [IOK

https://m.edsoo.ru/00ada52c
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54 Crtpoenue atoMoB. COCTaB aTOMHBIX 21.03 bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK 02.04
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTHKa XUMHYECKOTO JIEMEHTa 04.04
56 o ero noJyioxkeHuto B [lepuoanueckoit bubmorexa LHOK
PHOA https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [leprnoanyeckoro 3akoHa aJis 09.04
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpa)xJ1aHuH
DIEeKTpOOTPULIATEILHOCTh ATOMOB 11.04 bubnuorexa [JOK
58
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b 16.04 bubmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas mosnsipHasi XuMu4ecKast 18.04 bubmmorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
KoBasienTHast HenossipHask XUMHUYECKast 23.04 bubnuoreka [IOK
61
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 2504 bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCINTENEHO-BOCCTAHOBUTEIHHBIE 02.05 bubnmnoreka [JOK
peakiuuu https://m.eds00.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENIH 07.05 bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 Konrtponbnas padora Ne4 3a Kypc Xumust 14.05 bubnnorexka [JOK

8 Kiacc

https://m.edsoo.ru/00adb486
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66 PezepBHblit ypok. O6o01eHue 1 1 16.05 bubmumoreka [IOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
PezepHblit ypok. O6o0mIeHne 1 21.05 bubmmoreka [IOK

67 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2

68 PesepBHEIi ypok. O000IICHHE 1 1 23.05 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 05.09 bubnmnoreka HOK
XHMHYECKUX d5eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHUX IIEMEHTOB 1 07.09 bubmorexa [JOK

. ' https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 1.09 Bbu6moteka [JOK
HEOPraHWYeCKUX BEIECTB ) https://m.edsoo.ru/00adb7e2

4 Buael XUMHUYECKOH CBSI3U U THUIIBI 1 14.09 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpEeHuUe u yriydaeHne 3HaHUH 1 1 19.09
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

5 Knaccugukanus XxumMmmuaeckux 1 21.09 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 26.09 bubmorexa LIOK
p ' ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 28.09 bubmorexa [JOK

PEL B . P ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
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XUMHYCCKOTI'O paBHOBECUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bub6nmoreka [IOK

9 03.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
10 nccorranu. CHIbHbIE U ci1a0ble 05.10 Bubmorexa HOK
8 HHat. ' https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
bubnunorexa LIOK
11 Honuble ypaBHEHUS peaKIil 10.10
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUIl B CBETE IPEACTABICHUN 12.10 Bubmzorexa IOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHYECCKON AUCCOIHALIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 17.10 Bubmzorexa IOK
P . ) https://m.edsoo.ru/00add8b2
AIEKTPOJIMTUYCCKOM TUCCOIIUAIIIN
bubnunoreka LIOK
14 Ilonstue o rmapoanse cojei 19.10
b https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS 24.10 bubmuoreka [IOK
3HaHUI ' https://m.edsoo.ru/00addd12
ITpakTuyeckas paGora Ne 1.
16 «PemieHue d>KcriepuMeHTaIbLHBIX 26.10 Bubmorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtponsHast pabota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOILIUALIUI 31.10 Bubmaorexa IIOK
p a HHATHL ' https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE 02.11 BrbmroTexa [IOK
pumep ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 14.11 but6mmoreka [IOK
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XUMHUYECKHUE CBOMCTBA, MOJIYYCHHE,

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

MIPUMEHECHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI 16.11 bubmmorexa [IOK
YHCHIE COI> ’ ' https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Brruuciienus mo ypaBHEHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIH OUH U3 21.11 Bubmorexa IIOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB 23.11 bubmmoreka [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxosxnienue cepsl 1 €€ coeTMHEHU I 58.11 bubmmoreka [JOK
B MpUpoJie. XUMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cephl
24 CepoBogopo, cTpocHHE, (U3HUECKUC 3011 bubnnorexa [JOK
U XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢bu3nyeckre 1 XMUMHYECKHE CBOMCTBA 05.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 07.12 bubmuoteka [IOK
XHUMHUECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a 151 but6mmorexa [IOK
MPOAYKTa pEeaKkuu ' https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMEHTOB 14.12 bubmmoreka [JOK
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V A-rpyniibl. A30T, paclipoCTpaHEeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3n4IecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U 19.12 bubmorexa [JOK
> OV ' https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTrueckas padota Ne 3 o Teme
30 «[lonydyeHrne aMMuaka, U3y4eHue ero 21.12 bubmorexa LOK
i Stk ' https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u 26.12 bubnunoreka LIOK
XHMHYECKHUE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MHUHEPATbHBIX

32 oOpeHuii. XMMHUYECKOe 28.12 bubmorexa [JOK
yAoop ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCTMHCHHUSIMH a30Ta
dochop. Oxcun pochopa (V) u 09.01

33 (poc:li))o pHaH Knélﬂ((i))m q)(blfm(qe)cxne " bubmorexa LOK

P . https://m.eds00.ru/00adf68a
XUMUYECKHE CBOWCTBA, OTyUCHHE
Ucnons3zoBanne GocdaToB B KayecTBe 11.01

34 MUHEPATBHBIX YI0OpEHUH. bubmmnoreka HOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Vriepon, pacnpocTpaHeHHE B 16.01

35 npu I(: : (ri))mnlzlecxll)/le Y XUMHYECKUE bubmmorexa LIOK

PHPOAE, https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux Gpusnveckue u 18.01 bubnmnorexa [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 YronpHas KUCIIOTA U €€ COH 2301 bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme 25.01
"IlosryyeHue yrieKucioro rasa. Bbu6muoteka [JOK

38
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayabHBIC TOHATHUS 00 30.01
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coenuHeHUs 01.02 bubmmorexa [JOK
P a https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue 06.02

a1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [JOK
«BaxHennme HeMeTaJluIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS)

KonTtponbHast pabora Ne3 o reme 08.02
42 «BaxHeinme HeMeTaJUTbl U UX brbmmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS)
OO11ast xapakTepUCTHKA XUMUYECKHX 13.02
AJIIEMEHTOB — METAaJLIOB.

43 Mertanauueckas CBSI3b U bu6nunorexa LIOK
METAJUTNYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB. 15.02

N bubnuorexa [JOK

44 DNEKTPOXUMHYECKUN PsijL

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mmue cnocoObl MOTydeHUS 20.02
meTaiuioB. CruiaBel. Beruncienus mo
45 aBHEHUSIM XUMHYECKUX PEaKIi buGnuorexa [IOK
P pCAKHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
46 [TonsaTHE O KOPPO3UM METAIUIOB 22.02 buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
27.02 bub6nmoreka [IOK
47 [Hernoumsie meramel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U 29.02 bubmmoreka [JOK
KaJTus https://m.edsoo.ru/00ael4b?2
[lerouHO3EMENBHBIC METAJLIBI — 05.03 bubnuorexa [{OK
49 N N
KaJIbLIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueine coefMHEHNUS KaJIbIA 07.03 Bubmiorexa HOK
A I https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3 AU 12.03
3HAaHUHU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 14.03 bu6nmorexa LIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme 19.03
53 "KEcTKOoCTL BOABI M METOJEI €€ bubnmorexa [IOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. 21.03 bubmmoteka IIOK
54 Amomiiii https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U 02.04 bub6muoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso 04.04 bubnuotexa [JOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57 Oxcupl, THIPOKCHIBI U COJTH JKelie3a 09.04 bubmmoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U CUCTeMaTU3AIUS 11.04
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue 16.04
59 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnoreka HOK
«Baxunennme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM 18.04
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnorexa [JOK
COZAEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXO/IA MPOITYKTA
peaknuu
61 O00011IeHIE U CUCTEMATU3AIUS 23.04
3HaHUU 1o Teme «MeTaubDy
62 BemectBa u Mmarepuassi B 25.04
MOBCETHEBHOM KM3HU UeIOBEKa
XUMHUECKOE 3arpsi3HEHUE 02.05 bubmuoteka [IOK
63 .
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae3f50
64 Ponb XxuMuu B perieHnu 07.05 bu6moteka [IOK
AKOJIOTHUECKUX MPOOIEM https://m.edsoo.ru/00ae4270
65 KonTpomnpHas padora Ne4 3a kypc 14.05 bubnmoreka [JOK
xumus 9 krnacc https://m.edso0.ru/00ae4270
66 O0001IIEHNE U CUCTEMATU3ALUS 16.05 bubnunorexa LIOK
3HaHU# 1o TeMe «Hemeramib https://m.edsoo.ru/00ae0dOa
67 O06o0011eHrne U cuCTeMaTU3aIUs 21.05 bubmuorexa [IOK

3HAHUH 32 Kypc XUMHUH 9 Kiacc

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

O0001IeHYE ¥ cCUCTEMATU3 AU

23.05

bubnunorexa LIOK

68 SHAHUH 110 TeME (XMMHS H 1 https://m.edsoo.ru/00ad9ch2
OKpy»Karolas cpena
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

Pabouas Terpaap 8-9 knaccwl/I'abpuensu O.C., Octpoymos U.T.

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Brenure

1. l'abpuensu O. C., Bockob6oitaukora H. I1., SImrykoBa A. B. HactonpHas kaura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., AmyxoBa A. B. Tetpaap 1uist 1a00paTOPHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: poda, 2022.

3. l'abpuensu, O. C. Meroguueckoe nocooue k yueonuky O. C. 'aGpuensna
«Xumus». 8 knacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 109.

4. T'abpuensia, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusy. 9 xknacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensina «Xumus. 8
Kjacey : metoauyeckoe nocodue / JI. . Acanosa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kaptol K yueonuky O. C. I'abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocodue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHBIE U TpoBEpOUYHBIE padoThl K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: Ipoda, 2022. nanusie

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

Beenuregannsichttp://www.chemnet.ru I'azera «Xumust» u caiit mis yauresst «51
U1y Ha YPOK XUMHID

http://him.1september.ru Enunas komnekius [TOP: I[IpeameTHas KOJICKITHS
«XuMusD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komneknust Poccuiickoro o6mieo0pa3zoBaTeIsHOTO
noprania

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYeOHUK JIsI
CpPEIHEH ILLIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS



http://www.chemistry.ru JluctanimoHHas OTMMITHAA 11O XUMUU:
TEJIEKOMMYHUKAIUOHHBIA 00pa30BaTEIIbHBIN MPOCKT
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