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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMHUKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
o0Opa3oBaTeabLHOM MPOTrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OOOQ, a Taxxe Ha 0cHOBE (efepanbHON paboueil mporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHIICTIMM TMpenojaBaHusi y4dyeOHOro mnpeamera «XUMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparum.

[Iporpamma mo xuMuM Ja€T MPEACTaBIECHUE O IENsIX, OOIIel cTpareruu
0Oy4eHHMsI, BOCIUTAHUS U PA3BUTHSI 00yUarOIIUXCsl CPEICTBAMH yU€OHOT0 ITPEIMETA,
yCTaHaBJIMBAaeT 00s3aTebHOE TMPEAMETHOE COJEp)KaHHWEe, MpPeycMaTpUBACT
pacrpeqefieHie €ro Mo KiaccaM MU CTPYKTypUPOBaHUE MO pas3eliaM U TeMam
NporpaMMbl IO XHMHUH, OIPEIENACT KOJUYECTBEHHBIE M  KAaYECTBEHHBIC

XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh  HU3YYCHUST XUMHM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro  Ipollecca, BO3PACTHBIX
0COOEHHOCTEM OOydJaromMXCcsa, ONpeAeNsieT BO3MOXKHOCTU MpeAMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TaKKe TpeOOBaHUN K
pe3yJibTaTaM O0y4eHHs] XUMHUHU Ha YPOBHE IIeJIei U3y4eHUsI PEAMETa U OCHOBHBIX
BHJIOB Y4eOHO-TIO3HABATEIBLHON JEATEILHOCTH OOYyYaromerocss IO OCBOCHHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUU CIY>KAT OCHOBOW [JIi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroIierocsi, ero MpeacTaBiICHUA O MaTepUaIbHOM E€JUHCTBE MHPA, BaKHYIO
poJib UTpaloT (PopMUpyeMble XHMHEH MPEACTABICHHUS O B3aMMOIPEBPAIICHUSIX
DPHEPTrUud U 00 IBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI0OATbHBIX
npo0JeM yCTOWYUBOTO PA3BUTHSI YEJIOBEUECTBA - CHIPHEBOM, DHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 0011eH U (PyHKIIMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HABBIKOB HMX  CAaMOCTOSITEIBHOM  y4eOHOW  JIeATEJIbHOCTH,
AKCTIIEPUMEHTAJIbHBIX W HCCIICIOBATEIIbCKUX YMEHHMM, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITETHHOCTH;

3HAKOMHUT CO CHenu(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroumxcs;

CrIOCOOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTUYECKOE



oOpa3zoBaHHe 00YUYarOITUXCS.

JlanHble HampaBlieHUs B OOYYEHHMM XHMHUU OOECIIEUMBAIOTCS CHEUU(UKON
colepKaHusi ~ y4eOHOro  IpeaMeTa, KOTOpbIM  SBISETCS  MEJaroruyecku
aIalITUPOBAHHBIM OTpaXCHHEM 0a30BOM HayKHW XMMHUU Ha OIpeneEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 001Iero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE O0YyYarOIIMMHCS CUCTEMBl IEPBOHAYAJIBHBIX IMOHSATHUI XUMHH, OCHOB
HEOPraHWYeCKOM XUMHHM UM HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX TMOHATUI
OPraHUYECKON XUMUH.

CrpykTypa coaep:kaHusi IpOrpaMmbl MO XMMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTIO Mnoaxona K €€ usydeHuro. ColeprKaHUE CKIIAJbIBACTCA U3 CHCTEMBI
NOHATUH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITOHATUH O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLUITY
MOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUII Ha OCHOBE TEOPETHUUECKUX IMPEACTABICHUIM
Pa3HOro ypOBHS:

ATOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepnoanueckoro 3akona /. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XHMUU,
YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3U;

- TpelICTaBiICHUM 00 DSIEKTPOJUTHYECKOM JUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OAMIMUPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K IPYrOMY, BBITIOJIHAA (PyHKIIMK OOBSCHEHUS M MPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEM MPAKTUYECKOIO MPUMEHEHUS U MOJYYECHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl 1O XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHHS O XUMUYECKON COCTABIIAIOIIECH HAYyYHOU KaPTUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPUPOABI, LIEHHOCTHOTO OTHOILIECHHSI K HAYYHOMY 3HAHHUIO U METOJaM
N03HaHUA B Hayke. MI3ydyeHne XUMHUH IPOUCXOUT C IPUBIICYEHUEM 3HAHUI U3 paHee
U3YUYEHHBIX YUEOHBIX npeamMeToB: « Okpyxaromuii Mmupy», «buomnorus. 5-7 knaccs»
u «Pusuka. 7 xiaccey.

[Ipy wu3yyeHMH XUMHHM TOPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak O0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeSATEIbHOCTH YeJIOBEKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3aa4a
y4e€0HOr0 MpeAMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUA —
BaXXHEHIINX (PAKTOB, HOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B MPHUOOIICHUU K
Hay4YHbIM METOJAaM IO3HAHMS NIPU U3YUYEHUH BEIIECTB M XMMHUYECKUX PEAKLUH, B
(OpMUPOBAHNU U Pa3BUTHH [TO3HABATEIbHBIX YMEHUM U UX IPUMEHEHUH B Y4eOHO-
NIO3HABATEJIbHOM U Yy4EOHO-UCCIIE0BATEIbCKOM AEATEIBHOCTH, OCBOEHUU IPaBUII



0e30macHOro 00pallleHUs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Tpu m3ydeHnn XUMHH Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

- (opmupoBaHME UWHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEIHHOMY NPUHATHIO PEUICHHIH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

- HampaBJIEHHOCTh  OOydYeHHMs] Ha  CHCTEeMaTH4eCKoe  MpUOOIleHUE
oOydaromuxcs K CaMOCTOSTEIbHOM TO3HABATENBHOM JESATENbHOCTH, HAyYHBIM
METOoJaM IMO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- o0ecreyeHne yciaoBHM, CIOCOOCTBYIOLIMX TPUOOPETEHUIO 00YUYaIOIMMUCS
OTbITa PA3HOOOPa3HOW MEATENBHOCTH, TMO3HAHWS W CAMOIIO3HAHUSA, KIFOUYEBBIX
HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIUX YHHUBEPCAIbHOE 3HAYCHHUE MJis
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

- ¢opmupoBaHue o0OmEed (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBICHATD U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MUPA, UCTOJIb3Ys 3HAHUS U OIBIT, IIOJYyYEHHbIEC IPU U3yUYEHUU XUMUH, IPUMEHSTh
UX IIPH pEelIeHUH poOieM B OBCEIHEBHOM JKU3HU U TPYAOBOM 1€ATEIbHOCTH;

- ¢opMupoBaHue Yy OOy4arOUIMXCsi TyMaHUCTUYECKUX OTHOIICHUH,
NOHMMAaHUS IICHHOCTH XHUMHUYECKUX 3HAHUWA JJs BBIPAOOTKH OSKOJIOTHUECKU
1eJIeco00pa3HOro MOBEACHUS B OBITY M TPYJIOBOW JESATEIBHOCTH B ULENIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpeabl;

- pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHUS 00IIEUeI0OBEUECKHUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY TTPO(HIIA M HATTPABICHHOCTH JaIbHEHIIIEro 00ydeHus.

OO011ee ynciio yacoB, OTBEAEHHBIX I U3YUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO
oOmiero obpaszoBanusi, cocrapiser 136 yacoB: B 8 kiacce - 68 vacoB (2 4daca B
HeJelo), B 9 kitacce - 68 yacoB (2 yaca B HEJICINIO).

COJAEP)KAHUE OBYYEHUSA

8 KJACC

IlepBoHaYa/ibHbIe XUMUYECKHUE IOHATHS

IIpeamer xumun. Posib XMMHUU B KU3HHU YEJIOBEKA. XUMHUSI B CUCTEME HAYK.
Tena wm BemecTtBa. DHU3NUECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. [loHaTHe O MeTojaxX MO3HAHMSA B XMMHUM. UHCThIE BEIIeCTBA U CMECH.
CriocoObI pa3feieHnst CMECei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKUE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumundeckas popmyia. BaleHTHOCTh aTOMOB XUMUUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENIbHAST aToMHAass Macca. OTHOCHTEIbHAS



MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YMHCIa CTPYKTYPHBIX e€IuHUIl BemiectBa. Pacuérel mo Qopmynam
XAMHWYECKUX COCIUHECHUMN.

OU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMHUYECKasd pEaKus U €€ MPU3HAKHU.
3aKOoH COXpaHEHHUsI Macchl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0W, paBUiaMHu pabOThl B JIaDOpaTOpuu U
npuéMamMu oOpalieHus: ¢ JJabopaTOpHbBIM 000PYAOBAaHUEM, M3YUECHHE U OMHUCAHUE
bu3MUecCKuX CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOIIOJICHUE
busnueckux (MJIaBlIeHHWE BOCKAa, TasHUE JIbJa, pAacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE M KOHJECHCAIUsl BOJABI) U XUMUUYECKUX (TOPEHHUE CBEUU, MPOKATMBAHUE
MEJIHOM MPOBOJIOKH, B3aMMOJCHCTBUE Mejla C KUCIOTOW) SIBJICHUM, HAOIIO/ICHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapus, paszioKeHHE TUIIPOKCHUIA
menu (1) npu HarpeBanuu, B3aumoieiicTBHe kese3a ¢ pactBopom cosd meau (11),
U3y4YeHHUE CrocoOOB pa3/iesieHus CMECed: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApYBaHUE, NUCTHILIALMS, XpoMmaTorpadus, MPOBEICHUE OYUCTKHU MOBAPEHHOU
comv, HaONMIOJIEHWEe W  ONHCAaHWE  PE3yJIbTAaTOB  MPOBENCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JAHHUE MOJEJIEH MOJEKYJI
(IIapOCTEePKHEBBIX ).

BaxxHelne npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3ayxa. Kucinopon - 3I€MEHT U mpoCToe
BelecTBO. HaxoxaeHuwe kuciaopona B mnpupojie, (U3HUECKHE W XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuzapl. [lpumenenue xkucmopoma. CrocoObl
MOJyYeHHs] KHUCJOopoJa B JlabopaTOpud U MPOMBIIIIIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupojie. O30H - aIoTporiHasi MoauQUKaIMs KUCIOpOoa.

TenoBodt A(pPexT XUMUYECKON pEaKIuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojib W METaH. 3arps3HCHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopaopon - aneMeHT u npoctoe BenecTBo. Haxoxaenre Bogopoaa B Ipupoe,
dbu3nYecKre U XuMUUYECKUe CBONCTBA, MPUMEHEHHUE, CLIOCOOBI Moy4deHUs. KUCIOThI
Y COJIN.

Mounsipablit 005EM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpSL.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 1o BelecTsa B pacTBope. XUMUYECKHE CBOMCTBA BOAbl. OCHOBaHHS.
Pose pacTBOpOB B MpHUpOJE U B KU3HU 4YelIOBEKAa. KpyroBopoT BOAbI B MPUPOJE.



3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmyeckux coemuHeHui. Oxcunbl. Kiaccudukanms
OKCHUJIOB:  coJIeoOpa3yronire (OCHOBHBIC, KUCIOTHBIE, aMPOTEpPHBIC) U
HecosieoOpasyromue. Homenknmatypa okcuaoB. Dusnydeckne W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaruss OCHOBaHMIA: WMIENOYM U HEPACTBOPHUMBIC
ocHoBaHusa. HomeHknatypa ocHoBaHUW. PU3MYECKHE U XHUMHUYECKHE CBONCTBA
ocHoBaHuU. [loyueHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucnot. @uznyeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHOocTM MetayuioB H. H. bekertosa.
[TonydeHue KUCIOT.

Conu. HomeHknatypa coneil. @U3MUYECKUE U XUMHUYECKHE CBOICTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIMpPEACIICHUE COAECPKAHUS KUCIOpOAa B BO3AyXeE, MOIYUYCHHUE,
coOuMpaHue, paclio3HaBaHUE W U3YYEHUE CBOMCTB KHUCJIOpPO/Aa, HAOIIOJACHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM U YCJIOBUS BO3HMKHOBEHUS W
MpeKpalleHus TOpeHus (moxKapa), 03HaKOMJIEHHE ¢ 00pa3iiaMu OKCUIOB M OTTUCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclioO3HABAHNUE U U3YUEHHE CBOMCTB BOJIOPOAA
(ropenue), B3aumojeiictBue Bojopoda ¢ okcuaom wmead  (I1)  (Bo3mMokHO
WCIIOJIB30BaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IOB BEIIECTB KOJIUUYECTBOM
1 ™monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHHUS BEHIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, TTPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0IEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJLI C MeTaulaMH (HATpUEeM U
KaJlbliieM) (BO3MOXKHO  HCIIOJIb30BAaHWE BHJIEOMATEpPHANIOB), HCCICIOBAHHE
00pa3IioB HEOPraHMYECKHUX BEIIECTB PAa3TMYHBIX KJIAaCCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHAUKATOPOB B PACTBOPAX KUCIIOT U IIeI0UYeH, N3yUEeHUE B3aUMOICUCTBUS
okcuaa mean (1) ¢ pacTBOpOM cepHO# KHCIOTHI, KHCIOT C METaJZIaMH, PEaKIHid
HEWTpanu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTaJljia IPYTUM M3 pacTBOpPA COJIM, PEUICHUE KCIEPUMEHTAIBHBIX 33/1a4 IO TEME
«BaxHenme KIaccbl HEOPTaHUYECKUX COCTUHEHUN.

IMepuoauueckui 3akoH u Ilepuognueckass cucTeMa XUMHYECKHUX
iemeHToB JI. WU. MengeneeBa. CrpoeHue aTomMoB. XHMHYECKasi CBS3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIUU

[lepBble MONBITKH KIaCCU(PUKALMK XUMUYECKUX dJeMeHToB. [lonsatue o
rpynmnax CXOAHBIX DJJIEMEHTOB (IIEJIOYHBbIE M IIEJOYHO3EMENbHbIE METaJUlbl,
raJIoreHbl, HHEPTHBIE ra3bl). DIIEMEHTHI, KOTOPbIe 00pa3yioT aM(pOTEPHbIE OKCUIbI U
TUJPOKCHUJIBI.



[Tepnognueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKHX 3JIEMEHTOB /l.
N. MenpeneeBa. KopoTkonepuoHas u juiMHHONIEpHoiHas Gopmel [lepuogndeckoit
cucreMbl xuMuueckux diiemeHtoB JI. M. Menneneesa. Ilepuoasl U rpynisl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX  000JIOYEK aToMOB  MepBbIX 20  XUMUYECKHUX  DJIEMEHTOB
[Tepuomnueckont cucrembl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHS paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuonnueckoro 3akona u Ileproanyueckoil CUCTEMbl XUMUYECKHUX
DJIEMEHTOB ISl pa3BUTUsA Hayku W npaktuku. JI. M. MenneneeB - yd€Hblii U
TpaXKJaHVH.

Xumuyeckass cBs3b. KoBanmeHTHass (TOJiipHAsT W HEMOJSIpHAs) CBS3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

CreneHb OKHUCIICHUS. OKHUCIUTENBHO--BOCCTAHOBUTEIIbHBIE ~ PEAKIIUH.
[Iporniecchbl OKUCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpasloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA [IMHKA C PacTBOPAaMHU KHUCIOT M WIEJIOYEM, IMPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUIl
(ropenue, peakliy pas3ioKeHUs], COSTUHEHU).

Mesrcnpeomemmnuwie céasu

Peanmmsanus MeXnpeaMETHBIX CBS3EHM IPU M3YYEHWH XMMHM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAHME KaK OOIHUX €CTeCTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHATHM, SBISIOIIMXCSA CUCTEMHBIMU JISI OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO0mue ecTeCTBEHHO--HAyYHbIC TOHATHSA: HAy4YHbIM (akT, TUMOTE3a, TEOPHs,
3aKOH, AaHajiW3, CHUHTE3, KJIacCUPUKaUs, TEPUOJUIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUYECKUN 3apsifi, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIIeCTBA, ra3, (U3WYECKUE BEJIIMYMUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPO/IbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peaKkIus



[Tepuoanueckuii 3akoH. [lepuoauueckas cucTeMa XUMHUECKUX AJIEMEHTOB /1.
N. MengeneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHUHM CBOWCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAIBIUS U UX COCAMHCHUI
B COOTBETCTBHH C MTOJIOKEHUEM BJIEMEHTOB B lleproanueckol cucteme u CTpOCHUEM
UX aTOMOB.

CtpoeHue BeliecTBa: BUJbl XMMHYECKOW CBSI3U. THIIBI KPUCTAIMYECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOWMCTBA BEILECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMAYeCKUX peakIuil Mo pa3IuIHbIM IIpU3HAKaM (110 YUCITY
U COCTaBYy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIoBOMYy 3(dekTy, 1o
W3MEHEHUIO CTEMECHEH OKUCICHUS] XMMHUYECKHX DJIEMEHTOB, MO O0OpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMUYECKHE
YpPaBHCHUH.

[Tonarne o cKOpoCcTH XMMHYECKOW peaknuu. [loHstue 06 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [[oHsITHEe 0 TOMOTEHHBIX U TeTePOTreHHBIX
peakuusx. [lousatue o karanuse. [lonsitue 0 XuMUUeCKOM paBHOBECUH. DAKTOPBI,
BIIMSIIOIINE HA CKOPOCTh XHWMHWYECKOM pEAKIUM M MOJIOKEHHE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKLUHU,  AJEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YPaBHEHHM

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIIMA C  HCHOJIb30BAaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust SNEKTPOTUTUYECKON AUCCOIUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MexaHW3M JUCCOLIMALMM BEUIECTB C PA3IMYHBIMUA BHUIAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUIbHbIE U CI1a0ble dJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUSI PEeaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpAaIllEHHbIE HOHHBbIE YypaBHEHUs peakuuil. CBOICTBa KHUCIIOT,
OCHOBAHH U COJIEH B CBETE MPEJCTABICHUI 00 IEKTPOTUTHICCKON JUCCOIHAIIHH.
KauecTtBeHHbIe peakiiu Ha UOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB - METAUIOB M HEMETAUIOB (rpaduTa M ajiiMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON peaKkIuu OT
BO3JICUCTBUSL  PA3IMYHbIX  (DAaKTOPOB, HUCCJIEAOBAHHE  DIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEILIECTB, ITPolIecca JUCCOLMALIMK KUCIIOT, IIeJouel 1 cojieil (BO3MOKHO
WCIIOJb30BaHUE BUJIEO MATEpPUANIOB), MPOBEJACHUE OIBITOB, WJLIIOCTPUPYIOLIUX



MPU3HAKY MIPOTEKAHUS peaKIuii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/IKa, BbIJICTICHUE
raza, oOpa3oBaHu€ BOJbl), OINBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakuuid (ropeHue, peakluu pas3ioKeHUs, COCIUHEHHUS ),
pacno3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX PeakUuid Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl U MX coeiuHEeHUS

OO6mast xapakTepucThka TranoreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX
BEILECTB - raJIOreHOB. XMMUYECKHE CBOWCTBA HA IPUMEPE XJIopa (B3auMOJIECTBHE
C MeTaUlaMH, HeMeTajUlaMu, IenodaMu). XiopoBogopon. ConsiHas KHCIOTA,
XUMHUYECKME CBOMCTBA, IOJy4YyeHWe, npumeHeHue. JleiictBue xyopa W
XJIOPOBOZOPOJAA Ha OPTaHU3M 4YesloBeKa. BaxkHelIne XJI0pUabl U UX HaXO0XKJICHHE B
IpUPOJE.

Oo6mast xapakrepuctuka 3y1eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHW okuciaeHus. CTpoeHue U (PU3NYECKUE CBONCTBA
IPOCTHIX BEIIECTB - KUCIOPOJA U cepbl. AJJIOTPOINHBIE MOAU(PUKALUN KUCIOPOJa U
cepbl. XuMHUecKue cBoMcTBa cepbl. CepoBOIOpPOA, CTpPOEHHUE, (U3UUECKHE U
xumuyeckue corcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCHUIOB.
CepHas kucnota, GU3n4ecKre 1 XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTEIIS
KJjlacca KHUCJIOT U crnenuduueckue). XUMHUUECKUE DPEAKIMH, JIeKaIue B OCHOBE
MPOMBIIIUICHHOTO CIOco0a TMOJIydeHUs CepHOM KHUCIOoThl. [IpuMeHeHue cepHoit
KUCIOThl. CoONM CEpHOM KHUCIOTHI, KAaueCTBEHHas peaklus Ha Cyab(}aT-hoH.
Haxoxnenue ceppl M €€ COEAUMHEHWHA B NpUPOJE. XUMHUYECKOE 3arpsA3HCHHE
OKpYXarolen cpeabl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arpsa3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALCHHUS.

Oo6mast xapaktepuctuka daeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
bu3nyeckue u xuMuyeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
dusznyecKkue U XUMUYECKUE CBOMCTBA, MOJlydeHre U npuMeHeHue. Conu aMMOHUS,
ux (u3NYeCKue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHUS. A30THasg KHUCJIOTa, €€ MOJIydeHHEe, (PU3NYECKHE U XUMHUYECKHE
cBOiicTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KHUCJIOT M cheurpuueckue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPAJIbHBIX YI00OpEHUH.
XHUMHUYECKOE 3arpsi3HEHHE OKPYIKAOIIEH Cpelbl COEAUHEHUSIMH a30Ta (KUCIOTHBIE
O, 3arpsi3HEHUE BO3AyXa, MouBbl M BoJA0EMOB). docdop, ammoTpornHbie
Momudukanuu Gocdopa, pusznueckue u xummdeckue cpoiictBa. Okcupa ¢ocdopa
(V) u dochopras kuciora, Gu3MYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYCHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBe MUHEPATBHBIX yA00PEHUIA.

Oo6mas xapaktepuctuka 31aemMeHTOoB |IVA-TPYIIIBL. OCOOEHHOCTH CTPOCHUS



aTOMOB, XapaKTePHbIE CTETICHU OKUCIIEHUA. YTIEPO/l, AITIOTPOIHbIE MOAUPUKALIUHU,
pacnpocTpaHeHue B npupoje, GU3NUecKue U XMMUYECKHE CBOMCTBA. AJCopOIus.
KpyroBopor yriepoma B mnpuponae. Oxcuasl yriaepoja, ux (U3MYECKUE U
XUMHUUYECKUE CBOMCTBA, ICHCTBHUE HA )KUBbIE OPTaHU3MBbI, TOJyYECHUE U TPUMEHECHHUE.
DKoJIOrHYecKre NpoOJIeMbl, CBs3aHHBIE ¢ okcuiaoMm yriaepoxa (IV), rumoresa
rJ1I00aJIbHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN d(PPeKkT. YronbHas KUCIOTa U €€
coiid, MX (U3NYECKME M XUMHUYECKHME CBOICTBA, IMOJYYEHHWE M MPUMEHEHHUE.
KauecTBennas peakmust Ha kapOoHaT-uOHBL. Vcmonb30BaHrne KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHauanbHbIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCyCHasl KUCJIOTA).
[IpupoHbIE ICTOYHUKH YTIEBOAOPOIOB (YTOJIb, IPUPOAHBIN a3, HEPTH), MPOTYKTHI
ux nepepaboTku (OEH3WH), UX poJib B OBITY WM NPOMBINUIEHHOCTU. [loHsATHE O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KUPaAX, OeNIKaxX, yrieBOJax - U UX POJIM B )KU3HU
4yesnoBeka. MaTepuanbHOE EIUHCTBO OPraHUYECKUX U HEOPTAHUYECKHUX COECTUHEHMUIA.

KpemHunii, ero ¢usmyeckue Hu XUMHYECKHE CBOWCTBA, TMOJyYE€HUE U
npumeHenue. CoeuHeHus: KpeMHus B ipupoje. OOuue npeacTaBieHus 00 OKCUe
kpemuus (IV) u kpemuuenoit kuciaore. CHIMKATHI, X HCIOJIb30BaHHE B OBITY, B
MPOMBIIUICHHOCTU. BakHelllline CTpOUTENbHbIE MaTepHalbl: KepaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. [IpoGiaeMbr  6e30macHOrO  HMCMOJb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3yueHHEe O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBE/ICHNUE KaU€CTBEHHBIX PEAKIIUM Ha XJIOPUI-UOHBI ¥ HAOJIIOAEHUE MPU3HAKOB UX
MPOTEKaHUS, OTBITHI, OTPAXKAIOIIKEe GU3NUECKUE U XUMUIECKHUE CBOMCTBA FAJIOTCHOB
U UX COCMHEHNN (BO3MOYXHO MCIOIB30BAHNIE BUACOMATEPUATIOB), 03HAKOMIICHHE C
oOpa3zinaMu XJIOpUAOB (TrajJOTeHHUJO0B), O3HAKOMJICHHE C oOpa3liaMu cepbl U €€
COCIMHEHUSMH (BO3MOXXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HaOJ0/IeHNE
mpoiiecca OOyIJIMBaHUSI caxapa TOJ JEHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM
KHUCIIOTBI, W3yYE€HHE XWUMUYECKHX CBOWCTB pa30aBICHHOW CEPHON KHCIIOTHI,
MPOBEICHNE KAaUYeCTBCHHON peakiny Ha Cyib(aT- HOH U HAOJ0IeHNEe TIpU3HaKa €€
NpPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMHU a3oTa, ¢ochopa U Ux
COEJIMHEHUI (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U
dbochopHbIX ymoOpeHui, MONydeHUe, cCOOMpaHUE, pPACIO3HaBAaHWE W H3y4YCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAUECTBEHHBIX PEaKINii Ha MOH aMMOHus U pocdart-
MOH M U3y4Y€HHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJIEHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPUATIOB),
U3y4YeHUE Mojieliell KpUCTAJUIMYECKUX PpemETOK anmasa, rpadura, ¢yiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aJICOPOIINH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM



yIJIEM U YCTPOMCTBOM MPOTHUBOTas3a, MoOJyudyeHUe, coOUpaHue, paclio3HaBaHUE U
W3YUYCHHE CBOWCTB YIJIEKHCIIOIO Ta3a, NMPOBEACHUE KAYECTBEHHBIX PEaKIUMi Ha
KapOOHAT M CUJIMKAT-UOHBI M M3YUYEHUE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE
C MPOAYKUMEW CHWIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE 3IKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO611ast XapaKTepUCTUKa XUMUYECKUX AJIEMEHTOB - METaJVIOB HA OCHOBAHHUH UX
nosokenus B llepuonnueckon cucreme xuMuueckux 3seMenToB Jl. M. Menneneesa
U CTpoeHus aTOMOB. CTpoeHHe MeTauIoB. MeTayumyeckasl CBA3b U METa/UIMYeCKast
KPUCTAUINYECKAsA PEETKA. ODJIEKTPOXMMHYECKUNA PsIi HANPSHKEHUW METaJUIOoB.
duznyeckre M XUMHUYECKHE CBoOMcCTBa MeTayuioB. OOIIue crmocoObl MOTy4YeHUs
MeTtauioB. [loHATHE O KOPPO3UM METAJLIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTallb, YyryH, AOPATIOMUHUN, OpOH3a) U WX NPUMEHCHUE B
OBITY U IPOMBIILJICHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B [lepuonuueckon cucTEME XMMUYECKUX
anemeHToB JI. 1. MeHnneneeBa, CTpoeHHME UX aTOMOB, HAXOXJECHUE B IMPUPOJIE.
®duzryeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U
TUIPOKCHUABI HATPUS U Kanus. [ [puMeHeHne MeT0YHbIX METAIIIOB U UX COCUHECHUM.

[Ilenoyno3eMenbHBIE METAIIBI MATHUW U KaJIbLIUH: TOJIOKEHUE B
[Tepuoanueckout cucteMe xuMuiueckux 3iemeHToB . 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaxoOXJeHue B npupoae. Ou3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHusi U
KaJibIusl. BakHelme coeIMHEHUs Kanblus (OKCHUI, TUAPOKCHU, coJin). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJTFOMUHUN: TI0J0KeHHE B [leproanyueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHre aroMa, HaxoxiaeHue B mnpupoge. dusnueckue u
XUMHUYECKHE CBOMCTBA afOMUHUA. AMGOTEpHbIE CBOMCTBA OKCHJA M THIIPOKCHUIA
AITIOMUHUS.

JKenezo: nonoxenue B [leppoandyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB /I,
N. MeHpneneeBa, CTpoeHHME aToMa, HaxoXkAeHWe B npupoac. Dusnueckue u
XHMHYECKHE CBOMCTBA xkee3a. OKcuabl, ruapokcuasl u comu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuiui IKcnepumenm:

O3HaKOMJIECHHE ¢ oOpa3laMu METaZIOB U CIUIaBOB, MX (HU3NUYECKUMU
CBOMCTBaMHU, H3YyYEHUE  PE3YJbTATOB  KOPPO3HUM  METAUIOB  (BO3MOXHO
WCIIOJIb30BAHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHAA
KaJbIU M HaTpus C BOJOM (BO3MOXHO MCIOJB30BAHUE BUAEOMATEPUATIOB),
MCCIIEOBAHUE CBOMCTB JKECTKOM BOJIbI, IIPOILIECCA TOPEHHS KEJNe3a B KHUCIOPOJE
(BO3MOXKHO ~ HUCIOJIb30BAaHUE  BUIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIIUi Ha MOHBI: MarHus, KBNS, ATFOMIHHS, ITUHKA, sxere3a (1)



u sxeneza (I11), memu (1), HaGmomeHHe W OMMCAaHHE MPOIECCOB OKpAIMBAHHUS
IUTAMEHH WOHAMHU HaTpus, Kalusg W Kaiublusg (BO3MOXHO HCIIOJb30BAHHE
BUJICOMATEPHAJIOB), UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCHAA aTIOMUHUS
TUAPOKCH]IA ITUHKA, PEIICHHE SKCICPUMEHTAIBHBIX 3a/1ad 1o TeMe «Baxueirme
METaJUTBl M X COCTMHCHUS.

XuUMHUSA U OKPYKAOLIas cpeaa

BemiectBa m MaTepuanbl B TIOBCETHEBHOHM JKM3HM deloBeKka. be3omacHoe
WCITOJIb30BAaHUE BEIECTB W XMUMHUYECKUX peakiuii B ObiTy. [lepBas momomrs mpu
XUMUYECKUX 0)KOTaX M OTPABICHUSX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYyXarollel cpeapl (IpeaenbHas IOMyCTUMAast
KOHIIeHTpanus Bemect, nanee - [IJIK). Poab xuMuu B pemieHun 3KOJIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

U3y4YeHrne 00paslloB MaTepHaNoOB (CTEKJIO, CIIaBBI METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuwie céazu

Peanuzanusi MeXnpeaMeTHBIX CBsS3€d NpH HM3YyYEeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJIb30BaHUE Kak OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHH, SBISIOMIUXCA CHCTEMHBIMH JJISI OTIACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mmMe ecTeCTBEeHHO-HAYUYHbIE MOHATHS: HAY4YHBIM (DaKT, TUIOTEe3a, 3aKOH,
TEOpHUs, aHaIM3, CHHTE3, Kiaccuukamus, MNepuoIUnIHOCTh, HaAOIIOCHHE,
IKCIIEPUMEHT, MOJCIMPOBaHNE, W3MEPEHUE, MOJENb, SBJICHUE, TMapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPUAIIBI.

dwuszrka: maTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIbI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, ITPOBOTHUKH,
MOJTYTIPOBOJHUKH, JUDJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TElO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAJUTHUECKAS
peméTKa, CIUTaBbl, (PU3WYECKHUE BEIMYMHBI, CAMHHIIBI U3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Omocdepa, SKOCUCTEMA, MHUHEPATLHBIC
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATeTIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE IOPO/IbI,
TIOJIC3HBIC HCKOIIaeMblIe, TOTUIHBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA IIPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO  OOIIETo
oOpa30oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHS XUMHHM B €IUHCTBE Y4YeOHOW U
BOCIIUTATEIbHOM JIEATETLHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMU I[EHHOCTSIMHU, TPUHSITHIMU B
oOIIECTBE MpaBWJIaMM W HOPMaMd TOBEACHHS U CIHOCOOCTBYIOT IIpoleccaMm
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYarOIIUXCS.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  T[OTOBHOCTh  OOYyYaroLMXcs
PYKOBOJICTBOBATbCSI  CUCTEMON MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAlM U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTPHOTHYECKOr0 BOCITUTAHMSA '

LIEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEAHMIO, MOHUMAHUS 3HAYEHUS XUMUYECKOM HayKH B IKU3HU
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOW HMH(pOpManuen o
MEePEIOBbIX JIOCTIKCHUSIX U OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) Ipa’KIaHCKOr0 BOCITUTAHMSA:

NPEACTABICHUS] O COLMAIbHBIX HOpPMAax M MPaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIIEIOBATEILCKOM, TBOPYECKOW W JPYyTHX  BUJAX
NeSITEIbBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW NEATEIbHOCTH IpH
BBITIOJIHGHUM Yy4YeOHBIX, TO3HABAaTEIbHBIX 3a7a4, BBIIOJHCHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IAHUH Y4YEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIM B IIPOLIECCE ATOW yUeOHOM NeATeTbHOCTH, TOTOBHOCTH OLIEHHUBATh
CBOE IOBEJIEHWE M IOCTYNKM CBOMX TOBApHILEH C IO3UIHMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUIA MOCTYIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH WM COCTABJISIOIIME
OCHOBY ISl TIOHUMAaHHs CYITHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOABI, B3aWMOCBA3SIX 4YEJIOBEKA C
MPUPOIHOW CPENOH, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAHUM MO
XUMUHU, HEOOXOAMMBIC I OOBSICHEHWS HAOII0JaeMbIX TPOIECCOB U SBICHUU,
MO3HABATENIbHOM, MH(MOPMALMOHHOW M YHTATEIbCKOM KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CAMOCTOSITETIbHOW paboThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPOM, JOCTYMHBIMHU TEXHUYECKUMHU CpeACTBAaMU HHOOPMAIMOHHBIX



TEXHOJIOTUH;

HHTEpeC K OOYYECHHMI0O M TO3HAHMIO, JI0003HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOCKTHOH W HCCIEA0BATEIBCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M ypOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) dopMHpOBaAHHA KYJIbTYPHI 3I0POBbSI:

OCO3HAHWE IIEHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCICICTBUUA H
HEMPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOJCHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBuil OE30MaCHOCTH MpH  OOpallleHUH C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PEaIbHOM KU3HH,

5) Tpya0BOro BOCIIMTAHUSI:

MHTEpEC K MPaKTUUECKOMY U3yUEeHHIO Tpodeccuil U Tpyaa pa3IndyHOro poja,
YBOKEHHE K TPYly U pe3ysibTaTaM TPYA0BOU JEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBIN BRIOOP MHIUBHUY TBHOM
TPAeKTOPUU TIPOJOJDKCHHUS 00pa30BaHHSA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
npoheCCUOHAIBHON JIESITEIHHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM, TOTOBHOCTD
aJanTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

IKOJIOTHYECKH I1eJ1ec000pa3HOe OTHOIICHHE K MPUPOAC KaK HCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTU 3JI0POBOTO H
O0e3zomacHoro oOpa3za JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3nYeCKOMY U TCUXUYECKOMY 370pOBbIO, OCO3HAHHME IIE€HHOCTU COOIOJCHUS
npaBuJI 0€30MaCHOTO MOBEICHUS MPU pabOTe C BEIIECTBAMM, a TAK)KE B CHUTYAIHSX,
YIPOKAIOIMIMX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJyYaeMble NPU WU3YUYCHUH XUMUU, IS
peueHns 3a1a4, CBA3aHHBIX C OKPYKAKOLIEW MTPUPOTHON CPEIIOW, ISl TTOBBIICHUS
YPOBHSI  DKOJIOTHYECKOW  KyJbTYPBhI, OCO3HAaHUS TJOOATBHOTO  XapakTepa
DKOJIOTHYECKUX MPOOJIeM U TMyTeH HMX PEIICHHs] MOCPEACTBOM METOJ0B XHMHH,
HKOJIOTHYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIC JJIA
dbopMHUpOBaHUS MUPOBO33PEHMSI OOIIEHAYYHBIE TIOHITHS (3aKOH, TEOPHUSI, IIPUHIIHUII,
runote3a, ¢akT, CcucTeMa, IMPOIECcC, OKCIEPUMEHT U JIpyroe.), KOTOpbIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMeTaX M IO3BOJISIIOT Ha
OCHOBE 3HAHUM M3 THX MNPEAMETOB (POPMUPOBATH MPEACTABICHHUE O IEJIOCTHOM
HAay4YHOW KapTUHE MUpPA, U YHUBEPCAJIbHbIC YUeOHbIE AEHCTBUS (ITO3HABATEILHEIE,



KOMMYHUKATHUBHBIE, PETrYyJATUBHBIC), KOTOpbIe obOecrneunBaroT (HopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
NEeSATETLHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble 1ornueckue aeicTBUA:

YMEHHUSI MCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAHWM: PACKphIBATh CMBICI XUMHYECKUX MOHSATHH (BBIACIATH UX XapaKTepHbIE
MPU3HAKHN, YCTAHABIMBATh B3aWMOCBSI3b C APYTUMHU TOHSITHSAMH), HCIOJIH30BATh
TOHATHS JUIT OOBSICHEHHS OTICIBHBIX (PAKTOB U SIBJICHWUH, BEIOMPATh OCHOBAHUS H
KpUTEPUH I KIIacCU(PUKAIUMA XUMUYCCKHAX BEIIECTB M XMUMHYECKUX PEaKIIHi,
yCTaHaBJIMBATh NPUYMHHO-CJIC/ICTBEHHBIE CBSA3UM MEXIYy OOBEKTaMU HU3Yy4YCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, IEYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHUSA TOHATUSA (TIPEIMETHBIE W
MeTaIpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJICIIU, UCIIOJIb3YyEeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC MPE/ICTABICHUS -
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMH4Yeckas (opMmyla U ypaBHEHHE
XUMHUYECKON pEeakluy - MPU PEIICHUH YUeOHO-TTO3HABATEIBHBIX 3a/1ad, ¢ Y4ETOM
ATUX MOJCIBHBIX TMPEJCTABICHUN BBISABIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB - XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

yMEHHE WCMOJIb30BaTh IMOCTaBJICHHBIC BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B Ka4€CTBE OCHOBBI JIJIs1 (HOPMUPOBAHMSI TUIIOTE3HI IO TIPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NPUOOPETCHUE OIbITa 1O IUIAHWPOBAHUIO, OpPTaHU3AIMH W IPOBEIACHUIO
YYCHHYCCKUX OKCICPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM TpoIlecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €r0 Pe3ynbTar, (HopMyInpoBaTh 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIIATH OTYET O
poJieIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aHAIW3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUJIOB U (OPM TPE/ICTABIICHHUS, MOTYy4YaeMyI0 U3 Pa3HBIX MCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAs ~ JINTEpAaTypa XHUMHYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTHUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE MPUMEHATh Pa3IMYHbIe METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU M COOTBETCTBYIONIUX JIaHHBIX, HEOOXOAWMBIX IS BBITIOJTHCHHUS



y4eOHBIX U MO3HABATENIbHBIX 3aJ]a4 OMpPEACIEHHOTO TUIA, TPUOOPETEHHUE ONbITA B
0o0JaCTH  MCMOJB30BaHUS  HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (pOpMy TpencTaBieHHus] UHPOpMALUK U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIO0KHBIMU CXEMaMH, JIharpaMMaMH,
IpyrumMu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE HCMONb30BaTh M AaHAIM3UPOBATh B IIpollecce Y4eOHOU W
UCCIIEIOBATENLCKON JESTENIbHOCTH HH(POPMAIMIO O BIUSHUM MPOMBINIICHHOCTH,
CEIBCKOT0 XO0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJHON CPEBI.

KoMMyHHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHHMSI 33/1aBaTh BONPOCHI (B X0/1€ Auasiora 1 (W) AUCKYCCUN) 110 CYIIECTBY
oOcyxnaeMol  TeMbl, (OPMYJIUPOBATH CBOM TPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHNS IPEIJIOKEHHOM 3a/1a4u;

YMEHHS  IPEACTABIATH  IOJYYEHHBIE  PEe3yJIbTaTbl  IO3HABATEIIBHOU
JEATEIIBHOCTH B YCTHBIX U IIMCbMEHHBIX TEKCTAaX; 1€J1aTh IIPE3EHTALUIO PE3YIbTaTOB
BBINIOJTHEHHSI XUMUYECKOI0 IKCIIEpUMEHTa (J1abopaTOPHOro ONbITa, JIAOOpaTOPHOU
paboThI [0 UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHUSI YYEOHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
ITO3HABATEJIbHON U HCCIIEN0BATENBCKON AEATEIbHOCTH IPU PEIIEHUH BO3HUKAIOIINX
npobyieM Ha OCHOBE Yuéra OOIIMX HWHTEPECOB M COIJIACOBAaHUS MO3MLMN
(06cyxneHus, 0OMEH MHEHUSIMHU, «MO3TOBbIE LITYPMbI», KOOPAUHALINS COBMECTHBIX
JEeUCTBUH, ONpE/IeICHUEe KPUTEPUEB MO OIEHKE KaueCcTBa BHIMTOJHEHHON pabOThI U
TPYyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOATENIBHO ONPENENATh LEIU NEITEIbHOCTH, IIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesTEeIbHOCTh, BIOMpaTh Hanboliee 3PPeKTUBHBIE CIOCOObI PEIIEHUS] YUEOHBIX U
MO3HABATENBHBIX 337a4, CAMOCTOATEIBHO COCTaBIIATh WA KOPPEKTHPOBATH
MPEIJIOKEHHBIM  aJITOPUTM  JICMCTBUM TIPU  BBINOJIHEHUM 33JaHUM C Y4YETOM
MOJly4YEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTAaX - BELIECTBaX U pEaKLUsX,
OLICHUBATh COOTBETCTBUE ITOJIYYEHHOI'O pe3yJIbTaTa 3asBJICHHOW LIEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB 10 OCBOEHHUIO 00s3aTEIBHOTO
COJIEpKaHUsl, YCTAHOBJIICHHOTO JaHHOM (enepanbHO pabodeil mporpammoi,
BBIICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4yHbIE 3HAHHUS, YMEHUS U CIHOCOOBI
NeUcTBUM, cnenuuyeckue Jisg MNpeaIMeTHOW o0mactTu  «XUMHUS», BHJIBI
JNEATEIBHOCTH 1O  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  HMHTEPHpPETAINH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.



K koHIly oOyueHus B 8 ki1acce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IOHSTHI: aToM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpO/IHAast ¥ HEOJIHOPOJIHAs), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBas J0JIs1 XUMHUYECKOTO AJIEMEHTa B COCTMHCHHH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccuukanus peakiuil: peakuuu
COEJIMHEHHUS, PEAKIIUH Pa3I0KEeHHUS, PEaKI[MHU 3aMEIICHHUs], peaKI[uu OOMeHa,
9K30- U DSHIOTEPMHUYECKHE PEaKIMH, TEIIoBOM 3(PeKT peakuuu, sSapo
aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas OpOuTa b, PaJUyC aToMma,
XUMUYECKasi CBA3b, MOJISIPHAS W HEMOJISIPHAS KOBAJEHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTUOH, AaHWOH, pAacTBOpP, MaccoBas [IOJs BEIIECTBa
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUHA U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKMCAHUU BEUIESCTB U UX MPEBPAIICHUMN;
UCII0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHUU XUMUUYECKUX PEAKIINN;

OMPENIENIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTEMEHb  OKHUCJIEHUSI  DJJIEMEHTOB B  OWHAPHBIX  COCIMHEHUSX,
NPUHAJIEKHOCTh BEUIECTB K OMNPENEIEHHOMY KJIacCy COEAUHEHUH I10
dbopmyiaMm, BUJ XMMHUYECKOM CBSI3M (KOBaJICHTHAs U MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbICH [lepuoauueckoro 3akoHa [[. 1. Menpneneena:

JIEMOHCTPUPOBATh TMOHUMaHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX TosiokeHusi B Ilepuoanyeckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BELIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

ONMMCHIBATh M XapaKTepu3oBaTh TaOiaumuHyto ¢opmy Ilepuogmaeckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaThb TMOHSITUS «TJaBHas
noarpymnma (A-rpynma)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OOJNbIIME TEePUOMBI, COOTHOCHUTH OO0O3HAYEHUS, KOTOPHIE HUMEIOTCS B
tabnuue «llepuoguyeckas cucrtema Xxumuueckux asnemento /JI. M.
MenpeneeBay ¢ 4YHCIOBBIMHU XapaKTEpPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Aapa, 00111ee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);



KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbHI, HEOPTraHMYECKHUE BEIIEeCTBA,
XUMHUYECKHE peakiuu (MO YHCIy M COCTaBy YYAacTBYIOIIUMX B pPEaKIUU
BEIIECTB, [0 TETJIOBOMY 3PPEKTY);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAasi OMUCAHUE MPUMEPAMU MOJICKYIISIPHBIX

YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3ABUCHMOCTH OT UX KA4YE€CTBEHHOIO
COCTaBa, BO3MOKHOCTH IIPOTEKAHUS XHMHUYECKHX NPEBpAIICHUN B

PAa3JINYHBIX YCIIOBHAX,

BBIYUCIISITh OTHOCUTENBHYIO  MOJIEKYJISIPHYIO U MOJISIPHYEO MaCChI

* eIIeCTB, MAacCOBYIO JIOJIO XHMHYECKOTO JJeMeHTa 1o (opMmysie
COCIMHEHHUS, MaCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE, MPOBOANTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN PeaKInu;

IIPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIUTEILHON JIEITCIHPHOCTH - aHAIHU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMaTHU3alldio, KiIacCHU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO--CJICICTBCHHBIX CBS3CH - IS M3yYCHHS CBOWCTB
BEIIECTB ¥ XUMUYECKUX PEAKITUH, €CTECTBEHHO-HAYYHBIC METObI ITO3HAHUS
- HaOmIoJIeHNe, U3MEpEHNe, MOJICIMPOBAaHUE, SKCIIEPUMEHT (pealbHbIA U
MBICJICHHBIN );

CJIeI0BaTh MPaBUJIaM T0JIb30BAHHS XUMHYECKOM TTOCY 10! U TaOOpaTOPHBIM
o0opyIoBaHMEM, a TakKe TNpaBWIaM OOpalleHWs C BeIIeCTBaMH B
COOTBETCTBHM C WHCTPYKIUSMH TIO BBITIOJIHCHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IT0 TIOJYYCHUIO U COOMPAHNIO Ta3000pa3HBIX BEIICCTB
(Bomopoda M KHCIIOPOJA), NMPUTOTOBJICHUIO PACTBOPOB C OIpPEASAEHHOMN
MaCcCOBOM JI0JI€H PacTBOPEHHOIO BEIICCTBA, IJIAHUPOBATh M IPOBOJUTH
XUMHUYECKHE DKCIICPUMEHTHI TI0 PAacIO3HABaHHUIO PACTBOPOB IIEIOYCH H
KHUCIIOT C TIOMOIIBIO MHIUKATOPOB (J1akMyc, (peHonpTaaenH, METUIIOPAHK U

JPYyTHE).

K konity o6yuenus B 9 kjiacce npeMeTHBIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHHI:

pPacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHUNA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKYJia, MOH, KaTUOH, AaHWUOH, MIPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEILECTBO, BAJCHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKas Peakiusi, XUMUIECKasi CBS3b, TEIUIOBOH 3(deKT
peakiuu, MOJIb,  MOJIIPHBI  00BEM,  PacTBOpP,  DIICKTPOJHTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMAIUS, PEAKIMU HOHHOIO



oOMeHa, KaTanu3aTop, XHMHUYECKOE paBHOBECHE, OOpaThMble W
HEOOpaTUMBbIC pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHPHBIE pPEaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKMCJICHUE U BOCCTAaHOBJICHUE, AJUIOTPOIIHS,
aM(OTEepHOCTD, XUMHUYECKas CBSI3b (koBaJsIeHTHa, HMOHHas,
MeTaJlJTn4YecKas ), KpucTainueckas peneTka, KOppo3us METAJJIOB, CIUIABHI,
CKOPOCTh XMMHYECKOW PEAKUWH, MPEACITBbHO JOMYCTUMAs KOHUECHTpALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX TMOHSATUH W
OPUMEHATH ITH MOHATHUS IPU ONKUCAHUU BEIIECTB U UX MPEBPALLECHU;
UCITI0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsSl COCTaBJIEHUS (DOPMYJT BEIIECTB
Y YPaBHEHHUI XUMUYECKUX PEAKIIHIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OTpENICIEHHOMY KJIacCy COeAMHEHUM 1o dopmysiaM, BUJ XUMHYECKOU
CBs3M (KOBaJieHTHAsi, HWOHHAs, METAJUIMYecKasi)) B HEOPraHMYECKUX
COEJIMHEHHUAX, 3aps] MOHA MO0 XUMHUYECKOH (opmyIie, XapakTep cpeabl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTALTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbici [lepmogmueckoro 3akona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OINHUChIBAaTh M XapaKTepU30BaTh
Tabnuunyo ¢Gopmy Ilepuonnueckold CUCTEMbl XUMHUYECKHUX DJIEMEHTOB:
pasnuyaTh TOHATHS «TrJaBHas moArpynma (A-rpymma)y u «moOodHas
noarpynmna (b-rpymnma)», Maible W OOJbIINE TEPUOABI, COOTHOCUTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOIHIIE, C YNCTOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB  XUMHYECKHX
3JIEMEHTOB (COCTaB W 3apsAn sapa, oOlee YHCIO DSJIEKTPOHOB U
pacnpeneneHue WX IO DJEKTPOHHBIM CJIOAM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB AJIEMEHTOB U UX COEAUHEHUU B
npejenax MajiblX MEepUOJOB W TJIaBHBIX MOATPYNI ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3(PQEeKTy, M0 U3MEHEHHIO CTEIEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmMME W CHernuUUECKHe XUMHUYECKUE
CBOMCTBa TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkIasi OIMNKUCAHUE
OpUMEPAMH MOJIEKYJIIPHBIX Y HMOHHBIX YpPaBHEHU COOTBETCTBYIOUIUX



XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPAaBHEHUS  3JEKTPOJUTHYECKONM JUCCOLMAIIMM  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKLIUN HOHHOTO
oOMEeHa, YypaBHEHUS peakluid, NOJATBEPKIAIOIMX CYIIECTBOBaHUE

TE€HETUYECKOM CBS3H MCKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

PaCKpbIBAThb CYHIHOCTH  OKHUCIMUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MMoCPCaACTBOM COCTABJICHHSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BC€HICCTB B 3aBHUCUMOCTH OT HX CTPOCHUII,
BO3MOKXHOCTH IIPOTCKAHHA XHWUMHWYCCKUX npeBpameHHﬁ B Pa3jIM4YHbIX

YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEUIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO 3JeMEHTa M0 (OopMysie COEIHHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOMN peaKIn;

COOJTI0IaTh TIpaBUJIa TOJIB30BAHUS XUMUYECKOHN MTOCYI0M U 1a00paTOPHBIM
o0opynoBaHMEM, a TakXe IMpaBwia oOOpallleHus ¢ BelleCTBaMU B
COOTBETCTBUM C MHCTPYKUUSIMH TIO BBITIOJIHEHHIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOUPaHUIO Ta3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKuciIoro rasa);

MIPOBOJIUTH PEAKIIUH, TTOATBEPKIAONINE KAaUeCTBEHHBIA COCTaB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPHUA-, OpOMHI-, WOAWI-,
kapOoHat-, ¢ocdar-, CUIHKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIMH MBICIUTEIHPHON JICITCIIBHOCTH - aHAIIU3 U
CHUHTE3, CPaBHCHHE, 0000IICHUE, CHCTEMATH3AINIO, BBISIBJICHUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€HM - JUIsl M3yYECHHs] CBOWCTB BEIIECTB U XMUMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbICE METOJbl TIO3HAHUS - HAOJI0EeHNE,
U3MEpEHUE, MOACITMPOBAHUE, SKCIICPUMEHT (PEaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u KonTpoabHbie IIpakTH4eckue JJyieKTpOHHbBIE (HU(POBbIE)
n/n TeM MPOrpaMMbl Beero padoThI padoThI o0pa3oBaTe/ibHbIE pecypcChl
Paznen 1. IlepBoHayaibHble XUMHYECKHE TIOHATHS
XuMust — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 Bubmuoreka LIOK
) MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa u xumuieckue 15 1 0 Bu6morexa LIOK
peaKknuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasnea 2. Baxkneiimme npeacTaBuTe 1 HCOPraHMYECKHUX BeleCTB
b1 Bozayx. Kucnopona. [Tonsitue 06 6 0 0 Bubmorexa [IOK
' OKCcHOax https://m.edsoo.ru/7f41837c
) 9 Bonopoa.Ilonstue o kucnorax u g 0 1 Bu6mmorexa ITOK
' COJISIX https://m.edsoo.ru/7f41837c
b3 BOI[a. PaCTBOpLI. ITonsatue 00 5 1 1 Bubnuoreka ]_[OK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
b 4 OcCHOBHBIE KJacChl 1 1 1 Bu6mmorexa [IOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoanyeckas cucrema xumudeckux jieMenToB /I. U. MenjaeneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCINTENTbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckast cucrema - Bu6muoteka [JOK
' XUMUYECKUX dieMeHToB /], U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHYECKAS CBA3b. Eus 10K
HOJINOTEKA
3.2 OxucmmrensHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUU
bubnunoreka LIOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KosnuecTBo yacoB DJIeKTPOHHbBIE
(uudposrbie)
HaumeHoBaHue pa3aesioB U TeM
Ne ni/m Kontpoabneie | IlpakTuyeckne | 00pasoBaTelbHbIe
NMPOrpaMmblI Bcero
padoThbI padoThI pecypcbl
Pa3nea 1. BemecTBO 1 XMMH4YECKHE PeaKIIAU
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 Bu6muorexa [JOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 0 0 Bu6mmoreka [JOK
' peaKImii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYCCKAS TUCCOIIUAITHS. 3 1 1 Bubmorexa [IOK
XMMHUYECKUE PEAKIUH B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
b1 OO01mas xapakTepuCTHKa XUMUYECKUX 4 0 L Bu6muorexa [JOK
' snemeHToB VIIA-rpynmnsl. ["agorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCTHKa XUMUYECKUX .
.. bubnnoreka LIOK
, anemeHnToB VIA-TPVIINLL. Cepa u eé
2.2 P 6 0 0 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepuCTHKa XUMHUYSCKUX
bu6mmoreka [JOK
. sneMeHToB VA-TPYIIIEL. A3ot, pochop u ux
2.3 Pocgop ! 0 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX G LOK
nOIMoTeKa
2.4 3ﬂeMeHTVOB IV A-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJILI M BX COETUHEHU S

. bubmuoreka [JOK
3.1 Obuie cBOHCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxxuelinme Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi U oKpykammas cpeia
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€IIOBEKA 3 bubmiorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

KoJsinuecTBo 4acoB JJIEKTPOHHBIE
uudgposbie
Ne Hdara
Tema ypoka KourpoJubnbie | IIpakTuyeckue odpa3oBaTesbHbIE
n/n Bceero U3YYeHU S
padoTbI padoThbI pecypcnl

1 [Ipenmer xumuu. Ponib XuMuu B )KU3HU L 0 0 Bu6anoreka LIOK
yesoBeka. Tena u Bemecrsa 05.09.2023 | https://m.edsoo.ru/ff0d210c

bubmnoreka IIOK

2 [ToHsTHE O METOAAX MIO3HAHUS B XUMHUU 1 0 0 05.09.2023 | https://m.edsoo.ru/ffod227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a00paTOpUU U TIPUEMBI Bu6mmorexa [IOK

3 1 0 1 12.09.2023
oOpaiiieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Yucrtsle BemecTBa U cmecu. CrocoOsl L 0 0 Bu6aroreka LIOK
paszenenus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 Bubmorexa IIOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOU COJIH )» 19.09.2023
but6mmorekxa [IOK

6 ATOMEL H MOIICKY TEL 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c¢

- XHUMHYECKUE DIIEMEHTBI. 3HAKH L 0 0 Bu6amnoreka LIOK
(CUMBOJIBI) XUMUYECKHUX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bubnunorexa LIOK

3 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 26.09.2023 | https://m.edsoo.ru/ffod2a6e

bubnunoteka LIOK

o ATOMHO-MOJICKYIIPHOE yHICHie 1 0 0 03.10.2023 | 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.

10 Xumuueckasi popmyna. BaneHTHOCT ﬁg&?ﬁ%ﬁ;{;gﬁﬁfo d2eae
aTOMOB XMMUYECKHX 3JIEMEHTOB 03.10.2023 T '
11 OtHocuTeNbHAs aTOMHAs Macca. bubnnorexa [{OK
OtnocuTenbHas MOJIEKyIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA Bu6nuoreka LIOK
B COCIUHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubnuoreka [{OK
MomnsipHast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ouznyecknue U XUMHUUECKHUE SIBICHUS. Bbu6moteka [JOK
XUMHYECKas peaklus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBHsI MPOTEKAHUS Bubnunoreka LIOK
XUMHYECKUX PEAKIUI 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. Bubmorexa [IOK
XHWMHUUYECKUE YPAaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
bu6nmorexa LIOK
17 BEILIECTBA 10 YPABHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaxuuii 31.10.2023
Knaccudukanust XuMuueckux peakiuia
bu6nmorexa LIOK
18 (coeTMHEHHUSI, PA3JIOKCHHSI, 3aMEIIICHUS, hitps://m.edsoo.ru/ff0d3f34
oOMeHa) 31.10.2023
M. B. JIoMOHOCOB — y4€HBIN-
bubnunorexa LIOK
19 sHIMKIoneaucT. O6001IEHNE U _
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH 07.11.2023
)0 Kontponbnas padota Nel o teme Bu6mmorexa [LIOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUI 07.11.2023 | https://m.edsoo.ru/ff0d4290
b1 Bo3ayx — cmech razos. Cocras Bu6mmorexa [{OK

Bo3ayxa. Kucinopoa — aneMeHT u

14.11.2023

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
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6nunorexa LIOK
22 KHCIIOpO/2 (PEAKIIMH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 oxcunax 14.11.2023
CriocoOpl Mosty4eHus KMCI0po/ia B
bu6nunorexa LIOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoa 21.11.2023
TemnoBoit 3¢ ekt xumuaeckoit
b4 peaKIyu, MOHATHE O TEPMOXUMUYECKOM 21.11.2023 bu6nunorexa LIOK
YPaBHEHUH, DK30- U SHAOTEPMUYECKUX o https://m.edsoo.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXxa, CIIoCOObI ero ﬁg&nﬁﬁfgg ::)(];[roullifo d4cda
MPEJOTBPALLICHUS 28.11.2023
[IpakTuueckas padbora Ne 3 o Teme
26 «ITony4yenue n coOupanue KUCIOPOIa, Eggﬁ;ﬁ}fgggﬁlﬁfo d4ae2
H3y4YEHHUE Er0 CBOMCTB)» 28.11.2023 T '
o Bonopon — anemeHT u nipocroe bubmuoreka [JOK
BeecTBo. Haxoxienue B mpupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
b8 DU3NYECKUE U XUMUYECKUE CBOMCTBA bubnunorexa LIOK
Bozopoa. [Ipumenenue Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX budmorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnunorexa LIOK
nabopaTopuu 12.12.2023 | https://m.edsoo.ru/ff0d4ddo0
[IpakTuueckas pabora Ne 4 o Teme
bubnunoteka LIOK
a1 «Ilonyserue 1 cobuparue EONI0PO/a, https://m.edsoo.ru/ff0d4f42
U3Y4YEeHHE €ro CBOMCTB) 19.12.2023



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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MoutsipHblii 00BEM ra3oB. 3aKOH

bubnunorexa LIOK

32 Asoraznpo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
bu6nunorexa LIOK
33 BEIIECTBA ra3a Mo ero M3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY 26.12.2023
Boruncnenus 005EMOB ra3oB 1Mo
bubnunoreka LIOK
34 YpaBHEHHUIO PEaKI[MU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B 26.12.2023 T '
35 Ou3nyeckue 1 XUMHUIECKHE CBONCTBA Bubnunoreka LIOK
BOJIbI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuorexa [JOK
UHJIUKATOpaxX 09.01.2024 | https://m.edsoo.ru/ff0d59e2
.H
Bona kak pactBopurens. HachimieHHbie BuGmmorexa LIOK
37 1 HCHACLIIICHHBIC PaCTBOPBI. https://m.eds00.ru/ff0d5b40
MaccoBas 1011 BelllecTBa B pacTBOpeE 16.01.2024
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroToBiieHHE PACTBOPOB C bubnnorexa [JOK
16.01.2024
38 OTIpeIeNEHHOI MacCOBOH JoMeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILIECTBAY»
39 KonTponbHas pabota No2 mo Teme bubmnorexa [JOK
«Kucnopoa. Bomopon. Boxa» 23.01.2024 | https://m.edsoo.ru/ff0d6342
10 OKcuapl: coCTaB, KJIacCupUKaIus, Bu6morexa ITOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[Tony4yeHre u XUMHUYECKHE CBOMCTBA
bubnunorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ffod664e
OKCHJIOB 30.01.2024
12 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

30.01.2024

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunorexa LIOK

43 OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca

m Kucnotsl: coctas, knaccudukanus, Bu6amnorexa LIOK
HOMEHKJIATypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnue u XUMHUYECKUE CBOMCTBA Bu6norexa LIOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,

46 CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE ﬁg&?ﬁ%fg;grou}é 0ado474
cBoiicTBa 13.02.2024 -
[IpakTuueckas paborta Ne 6. Pemenue

17 HKCIEPUMEHTAIBHBIX 334 110 TEMe 20.02.2024 Bubmmoreka LIOK
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX o https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»

13 I'enernueckas cBS3b MEXAY KJacCaMH Bubimorexa [LIOK
HEOPraHUYECKUX COCTUHEHUM 20.02.2024 | https://m.edsoo.ru/00ad9a50

. bu6nuorexa [IOK

49 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 2702.2004 | hitps://m.edsoo.ru/00ad9ch?
KonTtponbHast pabota Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ﬁggﬁ;{?}fgg)gﬁ}é 0ad9ela
coe/HeHNiH" 27.02.2024 -

[epBbIe MOMBITKY KJIACCH(PHUKAIIN
bubnunorexa LIOK

51 XUMHYECKHX 3eMeHTOB. [loHsaTre o https://m.eds00.ru/00adoffa
TpyIIax CXOAHBIX JIEMEHTOB 05.03.2024 T '
[Tepuonnueckuii 3aKOH U

bubnunorexa LIOK

52 [lepnonnyeckas cucreMa XUMHYECKUX https://m.eds0o.ru/00ada52¢
anemenToB /1. . Menaeneena 05.03.2024 T '

53 [Tepuoapl, TpyIIIBI, MOATPYTIIIBI bubmmorexa [JOK

12.03.2024

https://m.edsoo.ru/00ada52c¢
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Crpoenue aromoB. CocTaB aTOMHBIX

bubnunorexa LIOK

>4 anep. M3ororsl 12.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHre  DJIEKTPOHHBIX  000JIOYEK|
55 aToMOB  3jeMeHTOB Ilepuonuueckoi Bubmiorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneena 19.03.2024
XapakTepucTuka XUMHYECKOT0
JJeMEHTa 10 €ro TMOJOXKEHUIO B Bubimoreka LIOK
56 [Tepuonuueckonn  cucreme [ W. 19.03.2024 https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguyeckoro 3akoHa ajs
pa3BuTHs Hayku W npaktuku. [. . Bubnuorexa LIOK
o7 .03.
MenneneeB — y4€HBIM, megaror u 26.03.2024 https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNeKTpOOTPULIATETbHOCTh aTOMOB Bu6amnoreka LJOK
58
XAMUYECKHUX 3JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HMonnas xumuyeckas CBS3b bubinorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
KoBasieHTHass mnonspHas XUMHUYECKas Bubmmoteka LIOK
60 .
CBA3b 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBasieHTHast HemossipHass XUMHUYECKas Bu6amnoreka LIOK
61
CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
but6mmorexa [IOK
62 (TemeHb OKHCICHHS 16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE BI/I6HI/IOTCKa ]_[OK
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKucCIuTeN U BOCCTAHOBUTEIIH bubnmorexa LIOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuoreka [JOK
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30.04.2024 | https://m.edsoo.ru/00adb486
«Ctpoenue aroma. XUMHUYECKas CBSA3b)
Pesepauslii ypok. O6061IeHE U Bu6muorexa [IOK
66 . 1 0 0 .
CHCTEMaTH3allUs 3HAHUM 30.04.2024 | https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0001IeHNE U Bu6mmoreka LIOK
67 . 1 0 0 .
cucTeMaTu3anus 3HaHu1 14.05.2024 https://m.edsoo.ru/00ad9ch2
PesepBHslii ypok. O6061IeHE U Bu6nuorexa [OK
68 . 1 0 0 .
CHCTEMaTH3aLUs 3HAHUM 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 6
[TPOT'PAMME
9 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
uugposbie
Ne Hdara
Tema ypoxa Kontposbubie | TpakTudeckue oGpa3oBare/bHbIE
n/n Bceero U3YYEeHUS
padoThbI padoThbI pecypchl
[Iepnonnueckuit 3aK0H.
1 [Tepuoanueckas cucreMa XUMHYECKHUX 1 0 0 06.09.2023 Egggﬁﬁfgg&gﬁ/}éombwe
anemeHToB /1. . Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHN
2 CBOMCTB XUMUYECKHX DJIICMEHTOB 1 0 0 buGmorexa LIOK
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB 06.09.2023
Knaccugukanus 1 HOMEHKIATypa Bu6muorexa [JOK
3 1 0 0 _
HEOPraHUYECKUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
Bubl XUMHUYECKOU CBA3H U TUIIBI Bubmunoreka LIOK
4 i 1 0 0 _
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
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KontponsHas padora Nel mo reme

9) «IloBTOpEHUE U yrinyOieHHE 3HAHU
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiaccay 20.09.2023
6 Krnaccudukanus XuMHuecKux Bu6mmorexa [IOK
peaKuuii Mo pa3IMYHbIM PU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XMMHUYECKOU
7 peakuuu. [loHsTHE O TOMOTE€HHBIX U Egggﬁﬁf;&i?ﬁ}é% dbe9a
TCTCPOrCHHBIX PCAKIUIX 27.09.2023 T '
[TonsiTHE 0 XMMHYECKOM PaBHOBECHH. Eu6 OK
8 @DaxTOophl, BAUSIOLUIME HA CKOPOCTh 27.09.2023 h tI;Isz'I/I;Ir(r)lT:(;(s%cI)lru 100adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHUE T '
XUMHUYECKOTO PaBHOBECHUS
9 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE Bbu6nunoreka LIOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHYECKOIN
bu6mmorexa [IOK
10 nuccoruaiuu. CuapHbIC U clla0bie https://m.eds00.ru/00adcd68
JIEKTPOJIHTEI 04.10.2023
11 HonHbIe ypaBHEHHS peakui bubmorera [JOK
11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEJICTABICHUH 00 11.10.2023 Egggﬁ%fg;gg}é% ddsds
3IEeKTPONUTHIECKOH TUCCOLUAIINH T '
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 npeACcTaBIeHUN 00 bubmorera [JOK
. https://m.edsoo.ru/00add8b2
JIEKTPOJUTHICCKOU JUCCONNAIINN 18.10.2023
14 [TonsTHE 0 THapOIU3E CONEN bubnuoreka [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O0o0011IeHNE U CHCTEMATHU3aLIHS Bub6mnoreka LIOK
3HAHMI 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
bu6mmoreka [IOK
16 «Pelenne 3KCrnepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa
3a1a9» 25.10.2023
KonTponbnas padora Ne2 o teme
bu6mmoreka [IOK
17 «ONEKTPOIIUTUYECKAs TUCCOLIMALIMSL. https://m.eds00.ru/00addecO
XUMHYECKUE PEAKIINU B PACTBOPAX)» 08.11.2023
OO01mas XxapakTeprCcTHKA TaJIOTCHOB.
. bu6mmoreka [IOK
18 XUMUYECKUE CBOMCTBA HA MPUMEPE https://m.eds00.ru/00addfe2
XJIopa 08.11.2023
XnopoBoaopoa. CossiHast KUCIIOTA,
. bu6nmoreka [JOK
19 XUMHYECKHE CBOMCTBA, MOJTyYCHHUE, https://m.edsoo.ru/00ade104
IpUMEHEHHE 15.11.2023
[IpakTuueckas padbora Ne 2 o teme
. bu6nmoreka [JOK
20 «[lomyueHne ConsTHON KUCIIOTHI, https://m.eds00.ru/00ade348
n3ydeHue e€ CBOHCTB» 15.11.2023
Berurcnenus mo ypaBHEHUSM
. bu6mmoreka [IOK
21 XUMUHCCKUX PCAKIMH, CCTH ONMH 13 https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE 22.11.2023
s OO01as xapaKTeprCTUKA SJIEMEHTOB bu6mmoreka [JOK
VIA-TPVYTIIbI 22.11.2023 | https://m.edsoo.ru/00ade64a
AnIOTponHbIe MOIU(DUKAIINH CEPHI.
b3 Haxosxnenue cepsl U €€ coeIMHEHUH B 29 11.2023 bubnmoreka [JOK
npupose. XHUMHYeCcKHe CBOICTBA T https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo1, CTpoeHue, bubmuorexa [JOK
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¢bu3nyeckrue 1 XMuMUYeCcKre CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nyeckre 1 XMuMUYeCKIe CBONCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMECHCHHE 06.12.2023
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE ITPOMBIIIJIEHHOTO CII0co0a
b6 ITOJIyYEHUS CEPHOU KUCIIOTHI. 06.12.2023 BI/I6J.II/IOT€Ka [HOK
XuMHU4decKoe 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIllel cpeibl COeAMHEHUSIMU
Ccephl
b7 Brrunciienne MaccoBoil 1071 BbIXOAa bubmuoreka [JOK
IPOJYKTa pEaKIuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA FIIEMEHTOB
VA-TPYIIIbL. A30T, pacIpoCTpaHEeHHE
bg T, pacpOCTpaHEH! 13.12.2023 BI/I6J'.II/IOTeKa I[HOK
B nIpupoe, Gpusnyeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOICTBA
AMMuak, ero ¢puznyeckue u
29 XUMHUYECKHUE CBOMCTBA, MOyYEHUE U bubmorexa HOK
’ https://m.eds00.ru/00adf004
IpUMEHEHHE 20.12.2023
[IpakTuueckas padbora Ne 3 o Teme G LOK
n nonuoTexa
30 « ounyquHe AMMHUAKa, H3YHEHHe ero https://m.edso00.ru/00adf180
CBOUCTB» 20.12.2023
A3oTHas KucioTa, e€ Gpu3nIecKkue u Bu6morexa [IOK
31 . :
XAMUYECKHE CBOWCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U coJIel
39 aMMOHHS B KAUYECTBE MUHEPATbHbBIX 27122023 bubmuotexa [JOK

ynoOpeHuid. XuMHU4YECKOe
3arpsi3HEHUE OKPYKAFOIIEH CpelIbl

https://m.edso0.ru/00adf518
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COCIUMHCHUAMH a30Ta

dochop. Oxeun dochopa (V) u

bubmuoreka [JOK

33 bocopuaz KHCH?Ta’ usuraccine 1 https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHHE 10.01.2024
Hcnonb3oBanue GochaToB B KaueCTBE

a4 MUHEPAJIbHBIX yz[o6peHI:1ﬁ. 10.01.2024 BI/I6J.II/IOT€K21 HOK
3arpsi3HEHUE IPUPOAHOU CPEbI https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHue B

35 mpupoze, pu3HUEeCKre ¥ XUMUUYECKUE Egggﬁ;fg; gr?/%Oadfd%
CBOHMCTBa 17.01.2024
Oxcunel yraepojaa, ux Gpusnveckue u
XUMHYECKHUE CBOMCTBA. bu6mmoreka [IOK

3 Okonorndyeckue NpoodIeMsl, 17.01.2024 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriepoaa (IV)

37 VYronbHast KUCIOTa U €€ CONn bubmorexa LOK

24.01.2024 | https://m.edsoo.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
"[Tonyuenue yrieKkuciioro rasa.

38 y y 24.01.2024 BI/I6J'.II/IOT€Ka [HOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHHYECKUX BEIIECTBAX KakK O bubumorexa LIOK
https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yTIIepoaa 31.01.2024
40 Kpemnuuii u ero coequuenust bubmiorexa HOK
31.01.2024 | https://m.edsoo.ru/00ae080a
11 [IpakTuueckas padorta Ne 5. bubnmoreka [JOK

Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4

07.02.2024

https://m.edsoo.ru/00ae0bf2
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no TeMe «BaxkHele HeMeTaJuIbl U
UX COCIUHEHUI

KontponsHas padora Ne3 o reme

bubmuoreka [JOK

B .
42 ((DAIKHCHILIHE HEMETALIBH I X https://m.edsoo.ru/00ae0e18
COCIUHECHUS 07.02.2024
OO61as xapakTeprucTUKa XUMUYECKUX
AJIEMEHTOB — METAaJUIOB.
Meraunueckas CBsi3b U
43 14.02.2024 | bubmorexa [JOK
METAJUINYECKast KpUCTAJUInYeCcKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndeckre CBOMCTBA
METaJIJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.
44 DNEKTPOXUMHUECKUN Psijt bubmmorexa LIOK
. https://m.eds00.ru/00ae1156
HaIpPsDKEHUN METAIITIOB 14.02.2024
OO6mme crmocoOb! MOTyYeHUs
MetaiioB. CriaBbl. Berumncnenus no - LOK
. nonnoTexa
45 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHi, 21.02.2024 https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
IIPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa LOK
21.02.2024 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 IHesmoumtre MeTanet 28.02.2024 | https://m.edsoo.ru/00ae14b2
Oxcupl U TUIPOKCUIBI HATPUS U Bu6muorexa [JOK
48 _
KaJIust 28.02.2024 | https://m.edsoo.ru/00ae14b2
[[lenouyHO3EMENBHBIE METAJLIBI - Bu6mnorexa LIOK
49 N .
KaJIbLIUi U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiimne coequHeHUsT KaJIbLIHs bubnmoreka [JOK
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06.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cHCTeMaTH3aIus
3HAHUU 13.03.2024
59 JKécTkocTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHUs 13.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOJIBI M METOJIBI €€ bubmorera [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHUs 20.03.2024
. bu6mmoreka [IOK
o4 Amouninii 20.03.2024 | https://m.edsoo.ru/00aelc64
c5 AMdoTepHbIe CBOMCTBA OKCHIA U bubmnoreka [JOK
THJPOKCUAA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o6 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUIPOKCUIBI U COJIU XKeye3a Bu6nmoreka [IOK
(II) m xenesa (III) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus
3HaHUU 10.04.2024
[IpakTuueckas padora Ne 7.
Pemenue skciepuMeHTABHBIX 337249
59 Pu 1| 17.04.2024 BI/I6J'.II/IOTCKa HOK
1o TeMe «BaxuHenime MeTamibl U UX https://m.edso0.ru/00ae3de8
COCTUHCHHU S
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, €CIIH OJUH U3
50 peareHToB J1aH B U30BbITKE WU 17.04.2024 bubmuoreka [IOK

COACPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BBIXOJA IPOIYKTa
peakuuu

https://m.edsoo.ru/00ael750
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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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUI 24.04.2024
KontponsHas padora Ne4 o reme
62 «Baxneiye MeTajIbl U UX 1
COCIUHCHHS 24.04.2024
63 BemecTBa u maTepuaisl B 1 Bu6mmorexa [IOK
IMOBCEIHEBHOM KM3HU YeJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 Bu6nuorexa [{OK
OKpY’KaroLIel Cpezbl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumum B pemieHun 1 Bbu6mnoreka [IOK
SKOJIOTMYECKUX IPOOIEM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O6o0mienue u 1 Bu6nuorexa [{OK
CHCTEMaTH3aLUs 3HAHUM 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepubIil ypok. O60011eHIE 1 1 Bu6morexa [JOK
CHCTeMaTHu3alus 3HaHu! 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o01ieHne u 1 Bbu6nunoreka LIOK
CHCTEMaTH3allUs 3HAHUH 20.05.2024 | https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xuwmwus, 8 xknacc/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemieHne»

* Xumus, 9 kinacc/ I'abpuensa O.C., Octpoymon U.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

tabauiel: [lepuoandeckas cucteMa XuMudeckux amemMeHToB Jl. 1.
MenneneeBa, Tabiinila paCTBOPUMOCTH, STIEKTPOXUMUUECKUHN PsiJ] HAMIPSKEHUS

MCTAJIJIOB

METOJNYECKHUE MATEPHAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMM-6a30Bbffl-ypoeeHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0CcHOBHOT0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-miocooue-mis-yantes/pdf

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/XuMM-6a3OBbffl-ypoeeHb.-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

