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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpaszoBanus, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE (henepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

1. 3akon P® «O6 obpazoBanum» Ne 273-d3 ot 29.12. 2012 rona.
2. Ilpuka3 Munucrepcrsa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 17

nexadps 2010 N 1897 "O6 yrBepkneHuu GeaepaibHOro rocy1apcTBEHHOTO
00pa3oBaTeNLHOIO CTaHJAPTa OCHOBHOTO 0011Ier0 00pa3oBaHus"
3. B cootserctBun ¢ @OIT OOO npukas ot 18.05 .2023r.

[IporpamMa 1o XMMHUHM Ja€T TPEACTABICHHWE O IENAX, OOmIed cTpareruu OoOydeHus,
BOCIIUTAHHUSI M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s3aTenpHOE PEIMETHOE COoepXKaHUe, MpeayCMaTpUBaeT paclpeaelieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U Ka4eCTBEHHBIE XapPaKTEPUCTHKH COACPIKAHUS, PEKOMEHIYEMYI0 IIOCIIE0BaTEIbHOCTh
U3YYEHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JTOTMKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 00pazoBaTeIbHON NMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TakyKe TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
Ha YypOBHE IeNell W3ydeHUs TMpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
JeSITeIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO y4eOHOTO CO/Iep KaHusl.

3HaHuEe XUMHUH CIYXXKUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
NPECTaBICHUN 0 MAaTEPHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIe XUMHUEH
NPEJCTaBICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUH U 00 SBOJIIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
peuieHuss TI00aIbHBIX MPOOJIEM  yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH JIsi caMOpa3BUTHS W (POpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011eH 1 (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydarolIuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JeSTeIhbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHH, HEOOXOJAMMBIX KaK B TIOBCEJHEBHOH IKM3HH, TaK H B
npodecCHuOHATIBHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJISA/1a HAa €IMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAIlOM B ()OPMHPOBAHUHT
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.

JlanHble HampaBJeHUST B OOYYEHWH XUMHH OOECIIEUMBAIOTCS CIEIU(PUKON COIEpIKaHMS
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNEeJarornyeckd aJalTHPOBAHHBIM OTpaKEHUEM
0a30B0i1 HayKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.



Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HA OCBOEHUE
00y4aroIMMHUCs CUCTEMBI IEpBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cojepkaHHs IIpOrpaMMbl 110 XUMHM C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOIO
noxxoja kK eé m3ydenuro. CozpepKaHue CKIAAbIBACTCS M3 CUCTEMBI NOHATHM O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBS3H;

— Mpe/CTaBIEHUI 00 EKTPOIUTHYECKOIN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JAPYromy,
BBIMOJIHASL (DYHKIWU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHYECKOM COCTAaBJIAIOIIECH HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yduenne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pu3nkKa. 7 Kiaccey.

[Tpu u3yyeHUr XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTa COCTOMT B (pOPMHPOBAHUU
CHUCTEMBl XUMHUYECKUX 3HAHUN — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB U XUMUYECKUX peaKkuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0oOpa30BaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIIEKTYAJIIHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHrne oO0ydarommxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIIbHOM  JIEATENBHOCTH,  HAy4HBIM  METOAAaM  IO3HaHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE AJIS1 PA3JIMYHBIX BUAOB ACSITEIBHOCTH;

— ¢opmupoBaHue o0meH GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
ylcie YMEHHH OOBACHATh M OLCHMBAThH SIBJICHUS OKPY)KAIOLIEro MHpa, MCIOJIb3Ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPH H3YYEHUH XHUMHH, NPUMEHATh HMX MPH pelieHuH npobieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;



— (opMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHHWHA I BBIPAOOTKM 3KOJOTHYECKH Ie1ecOo00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUSI.

OO61iee yuCiIO 4acoB, OTBEAEHHBIX U MU3yYEHHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeln), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENIbHAST MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
Yyucia CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rel mo ¢hopmynaM XUMUYECKUX COCTUHEHUMN.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBEeIEHHWE OYUCTKA TOBAPEHHOM CONMM, HAONIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHS KHCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxoxkneHue Bojgopoda B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pPacTBOpbl. PacTBOpUMOCTH BeliecTB B BojJe. MaccoBasi J0Jsi BELIECTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. ®du3nueckue u xumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aWMOJEWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMmojeicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM [J0JIEH pPacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOI0/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHCIOT W IIENOYEH, U3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNKN XUMHUECKUX dleMeHToB. [loHsTHE O Trpynmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AieMeHTOB [leprnoaudeckoii CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas1 CBS3b.

Crenenp  okucienuss.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHbIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3EH IPU U3yYEHUU XUMHUH B § KJlacce OCYIIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHUHTE3,  Kiaccu(ukauus,  MEpUOJUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJI0, O0bEM, arperatHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xumuueckoi peakiuu. [lonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C pPa3IMYHbBIMH BHJAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO WCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIOpOJia U cepbl. AJUIOTPONHbIE MOIU(MUKALIMK KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHus cepHoi Kuciothl. [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBOiCTBa. KpyroBopot a3zorta B mpupoae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznueckue W XUMHYECKHE CBOMcTBa (0OIIMEe Kak TMPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOAUPHUKAIUH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA YKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl.  Vcmonb3oBaHue — KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), HNPOAYKTHl HX HEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHaka, IpPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKAaT-UOHbl W MW3Y4YEHHME IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLUEN
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckoit cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmmMe crocoObl MONydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B [lepronnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /Jl.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{emouHO3eMeNnbHBIE METAJIBI MarHui W KanbUui: mnojoxxkeHue B Ilepuogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme xumuueckux osnementoB J[. W.
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH MeTa/lIoB M CIUIaBOB, HMX (DM3MUECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlEcca TOPEHHs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U OMMCAHKME TPOIIECCOB OKPANIMBAHKS IUIAMEHH MOHAMH HATPUS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHSA: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHsi, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIb, TOPHBIC TMOPOJBI, TOJE3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHMS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONW MH(OpPMAaLME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeloi, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAeMbIX MPOIIECCOB M SIBJICHWH, ITO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS MPaBHII 0€30TIaCHOTO MMOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /ISl MOBBIIICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA (1)OpMI/IpOBaHI/I$[
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYAaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCien0BaTeNIbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B XoJe auanora M (WIM) AUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 pPE3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIE 1eHCTBHUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BHUAbBI ACATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce HpeaMEeTHBIC pe3y/bTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs, PEaKIUN 3aMELEHUS, PEaKIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHMKY Ui COCTaBICHUS (opMyn BEImIeCTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpPUCTAJIMYEcKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUJISl COCTaBJi€HMsSI (OpMyid BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnaMm, BHJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpymma)», Mameie w OOJBIINE TIEPHOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy UM COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a TakKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIUYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 0 0 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€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 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIIMH
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s . | o Bk
' DIICMEHTO PYHIRL -€pa 1 ee https://m.edsoo.ru/7f41a636
COEZIMHEHUS
s | | 7| . oo
. JIEMEHTOB V A-TPYIIITHL. T 1 UX
Py ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
e | e o . | , o ox
' . VPYIIIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl

1 [Ipenmer xumuu. Pons xumuu B 1 0 0 bu6mmoreka [IOK
JKH3HH 4YesloBeka. Terna u BerecTsa 01.09.2023  https://m.edsoo.ru/ff0d210c

5 ITonsTne o MeToIax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 0 1 bubnnorexa [HOK
npuéMbl 00paIeHHs C 08.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 0 0 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei 12.09.2023  https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2

5 «1£)a3zleneicne CI\IZeS;)ﬁ (}JI\; puMepe 1 0 1 bubmorexa IOK

. 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 bubmorexa IOK
22.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELlECTBA 1 0 0 Bubmorexa IOK

29.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmorexa IOK

03.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSIHCTBA COCTaBa 1 0 0 bubmuoreka [JOK



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

BelecTB. Xumuueckas popmyiia. 06.10.2023  https://m.edsoo.ru/ff0d2eae
BajleHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca.
11 OTtHocuTENbHASI MOJIEKYJISIPHAS bubmorexa LIOK
10.10.2023  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107 XUMHYECKOTO bu6mmoreka [IOK
9JIEMEHTA B COCAUHCHHIH 13.10.2023 = https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MoansipHast macca 17.10.2023 = https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius 20.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKiui 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MaCChl BEILIECTB. bu6mmoreka [JOK
XUMHUYECKHe YpaBHEHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
Berauciienus konmudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [JOK
. 31.10.2023  https://m.edso0o.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMrU4IeCKux
18 peaKuI/HgI) (CO@IIJII/IHGHI/IH pas3IoXKeHUS bubmmoreia LIOK
’ ’ 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEUCT. 0606}:_IGHI/IC u bubmorexa LIOK
B 14.11.2023  https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HAHUH
20 KonTtponbHas padora Nel o teme bubmuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKITHID) 17.11.2023 = https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubnnorexka [JOK



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
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — sneMeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
DuU3NYECKUE U XUMUYECKUE
99 CBOMCTBA KHCJIOpOJia (peakuu bubnmoreka [JOK
okucnenus, ropenue). [loustue 06 24.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOb!I moTyueH s KHCI0poa B
23 naboparopuun }:npOMmmnerH(im. Bubmorexa LIOK
28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHUH, 01.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TormBo (HedTh, yroiib 1 METaH).
25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmmorexa [JOK
’ 22.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubamorexa IOK
. 26.12.2023  https://m.edsoo.ru/ff0d4ae?
KHCIIOPO/1a, U3yYeHUE €T0 CBONCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie 29.12.2023  https://m.edsoo.ru/ff0d4ddO
Ou3nyecKue 1 XUMUIECKHE
28 cBolicTBa Bojgopoaa. [Ilpumenenue bubmorexa HOK
09.01.2024  https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsiTHE O KUCIIOTAX U COJISIX Bu6miorexa LIOK
12.01.2024  https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTydeHust BOAOPO/Ia B bubnmuorexa [JOK
naboparopuun 16.01.2024  https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuueckas padora Ne 4 o reme

bubmuorexa [JOK

3t «loayuenie it cobupariie BOI0PONA, 19.01.2024  https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €r0 CBOMCTB»

32 MomnsipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
ABorazipo 23.01.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus o60b€Ma, KonMuecTBa

33 BEIIIECTBA ra3a o erc; HU3BECTHOMY bubmmorexa LIOK

. 26.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Breruucienust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKlMu Ha OCHOBE bubmorexa LIOK
. . 30.01.2024  https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B

35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA BOJIBI 02.02.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
UHIMKATOpax 06.02.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 Hacreiiennrsie 1 HeHaCHIIIICHHBIE bu6nmoreka [JOK
pacTBOpbl. MaccoBast 10715 BEleCTBA 09.02.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PACTBOPOB C bubnuoreka [IOK
oTpeIeIEHHON MacCOBOM JI0JEH 09.02.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTtponbHas padora Ne2 o treme bubmuorexa [IOK
«Kucnopoa. Bogopon. Boxa» 13.02.2024 = https://m.edsoo.ru/ff0d6342

40 OKcuapl: cOCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMECHKJIaTypa 16.02.2024  https://m.edsoo.ru/ff0d664e

41 [lonydyeHne n XuMHYECKUE CBOKCTBA bubnuorexa [IOK
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KHMCJIOTHBIX, OCHOBHBIX M 20.02.2024  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHHUs: COCTaB, bubnmoreka [JOK
KiIaccu(uKaIus, HOMCHKIATypa 23.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune nu XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHUI 27.02.2024  https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bubmuorexa [JOK
44
HOMEHKJIaTypa 01.03.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XMMU4YECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT 05.03.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIaTypa
46 cnoco((ﬁf HIE)J'Iy‘l)CHI/I}I XI/IMI/I‘{Z(I:)KI’/IC bubmmorexa LIOK
. ’ 12.03.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6.
47 Pentenune skcriepuMeHTaNbHBIX 33124 bu6mmoreka [JOK
1o TeMe «OCHOBHBIE KJIACChI 15.03.2024  https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUIN»
T'enernueckas cBI3b MEXK
48 KJIaccaMu HGOpFaHI/IIIeCKI/IHXy Brbmiorexa LIOK
. 19.03.2024  https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
3HaHUI 22.03.2024  https://m.edsoo.ru/00ad9cb?2
KonTponbHas padora Ne3 mo teme
50 "OCH(I:BHLIC KJII;.CCLI HEOPTraHUYECKUX bubmorexa IOK
o 02.04.2024  https://m.edsoo.ru/00ad9ela
COCIUHCHUI
IlepBBIe MONBITKH KIacCH(UKAITUN
51 XI/II\F/)[I/I‘{CCKI/IX 3JICMCHTOB. I?IOHHI;I/IC 0 bubmorexa LIOK
05.04.2024  https://m.edso0.ru/00ad9ffa

rpynmnax CXOAHbIX 3JICMCHTOB
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Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6mmoreka [IOK

52 XUMHYECKHX ditemenToB [1. 1. 09.04.2024  https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoasl, TpyMITBL, TOATPYIIITHI Bubmmorexa LIOK
’ ’ 12.04.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. U3ororsl 16.04.2024  https://m.edsoo.ru/00ada342
CTpoeHHE IJIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB SHGMGHTI;B [Tepunoanyeckoii bubmorexa [IOK
19.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTa 10 €T0 MOJIOKECHHUIO B bu6mmoreka [JOK
[Tepuomuueckoii cucreme /1. U. 23.04.2024 ' https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U MPAKTUKH. []. bubnuotexa [JOK
. MenneneeB — y4EHBIi, iearor 26.04.2024  https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuoteka [JOK
XUMHUYECKHX DJIEMEHTOB 30.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xuMuaeckas CBA3b bubmorexa LIOK
03.05.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMHUECKast bubmuorexa [IOK
CBSI3b 07.05.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas bubnnorexka [JOK
XUMHYECKasl CBA3b 10.05.2024  https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCICHUS bu6nmoreka [JOK
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14.05.2024  https://m.edsoo.ru/00adae28

63 OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC 1 bu6mmoreka [IOK
peakuuu 17.05.2024  https://m.edso0.ru/00adb076

64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
21.05.2024  https://m.edsoo.ru/00adb076

55 | Orpucmme s, Koo | 1 Bnmmorexa I1OK
. 24.05.2024  https://m.edsoo.ru/00adb486

66 Peseprublit ypok. O6o0mIeHNE U 1 bubnnorexa [HOK
crucTeMaTh3als 3HAaHUI 21.05.2024  https://m.edsoo.ru/00adb33c

67 PesepBusiit ypok. O60011eHE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 24.05.2024  https://m.edsoo.ru/00ad9cb2

68 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
crucTeMaTH3als 3HAaHUI 28.05.2024  https://m.edso0o.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcol
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 0 0 bu6mmoreka [IOK
XUMHYECKHX 3ieMeHToB [1. 1. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneena

, | e me— o

. 06.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HCOPraHMYECKUX BEIIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
«IToBTOpEHUE U yriyOneHue

5 N 1 1 0
3HAaHUI OCHOBHBIX pa3ZIeyioB Kypca 19.09.2023
8 Kiracca»
peaxt P 20.09.2023  https://m.edsoo.ru/00adbch0
pU3HaKaM

7| pomsanen Tiomme o oot | 1 0 0 BuGmmorexa LIOK
peari. 26.09.2023  https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX

8 [ToHsITHE O XUMHUYECKOM 1 0 0 bu6mmoreka [IOK
paBHOBecHH. DAKTOPHI, BIHUSIOLIHE 27.09.2023  https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYCCKOU pcakuuunu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBUTEIILHBIC PEAKIIUH 03.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 Z[I/Icfounaunn.pCHnLHme U ciia0ble bubmmorexa [JOK
04.10.2023  https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [JOK
10.10.2023 = https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHMH B CBETE NPEACTABICHUI bubnuorexa [JOK
00 3JIEKTPOINTHYECKOM 11.10.2023 @ https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
13 [Tonsatue o runponuse comneit bubmmoreia LIOK
17.10.2023 = https://m.edsoo.ru/00add9d4
XHUMHYECKHE CBOMCTBA COJICH B
14 CBETE MpeACTaBIeHU 00 bubmorexa HOK
. 18.10.2023  https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
15 O06o00mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHUM 24.10.2023  https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ BKCHpepI/IMeHTaJ'II)HI)IX Brbmiorexa LIOK
25.10.2023  https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK
nucconmanys. XuMUYeCcKue 31.10.2023 | https://m.edsoo.ru/00addecO

peaKkuuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubmuorexa [JOK

18 raIoreHoB. XHMHECKHE CRoicTEa 08.11.2023 = https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 ngiqecfns CEOﬁCTBa [OJIyYeHUe bubmorexa LIOK
’ ’ 14.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTruueckas padora Ne 2 mo
20 TGII)VIG «Honyqelfne COJISTHOM Bubmorexa LIOK
. . 15.11.2023  https://m.edsoo.ru/00ade348
KHUCIIOTHI, M3YUCHHE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHUUYECKUX peal}fmﬁ €CJI OIVH bubmmorexa [JOK
’ 21.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
aseMeHToB VIA-rpymiis 15.11.2023  https://m.edsoo.ru/00ade64a
ANOTpPOINTHBIE MOAU(PHUKAINN
93 cepsl. Haxoxenue cepsl u eé bubnuoteka [JOK
COCJIMHEHUH B IPHUPO/IE. 21.11.2023  https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoopos1, CTpOEHHE
24 q)HquefKEeI; xnﬁmqeagne Brbmiorexa LIOK
. 22.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl cepol. CepHas KHCIOTa
25 (I)I/I3I/IEGCKI/II:C) U XI/II\EI/I‘IGCKI/IG ’ Bubmorexa IOK
. 28.11.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c06a bubnmoreka [JOK
MOJIy4YEHUsI CEPHON KUCIIOTBHI. 29.11.2023  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHHUC
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OKPYKaroIlE Cpebl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuorexa [JOK

21 BBIXOJIa TIPOJIyKTa PEAKIIUU 05.12.2023  https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
aj1eMeHTOB VA-rpynnsl. A3o0T,
28 paCHpOCTpaHeHI/IIe)}l; npupojie Bubmiorexa LIOK
’ 06.12.2023  https://m.edsoo.ru/00adeeab
¢du3nvecKkre 1 XUMHYECKHUE
CBOICTBA
AMMHuak, ero ¢pusnueckue u
29 XUMHUYECKHE CBOICTBA, MOJIyYCHHE Bubmiorexa LIOK
’ 12.12.2023  https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTuueckast pabota Ne 3 o
30 Tellawe «Honyqe}fne aMMHaKa Bubmiorexa LIOK
. ’ 13.12.2023  https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOWCTBY
31 A3oTHas KucioTa, €€ husnueckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA 19.12.2023 = https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHnit. XuMu4eckoe ’ Brbmiorexa LIOK
. 20.12.2023  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA, 26.12.2023  https://m.edsoo.ru/00adf68a
MOJTydeHUE
34 Hcnons3oBanue pochatos B bubnuorexa [IOK
Ka4eCcTBE MHUHEPAIbHBIX 27.12.2023  https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yno0peHuil. 3arpsi3HeHue
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

35 npupoe, GU3NIECKUE u bubmiorexa LIOK
’ . 09.01.2024  https://m.edsoo.ru/00adfd9c
XHMHUYECKHUE CBOKCTBA
Okcuapl yriaepoaa, ux pusznueckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOIEMBI Bu6mnorexa LIOK
’ 10.01.2024 = https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYronpHas KACIIOTa U €€ COIU bubmmorexa LIOK
16.01.2024  https://m.edso0.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o
38 teMe "llosydeHue yriekuciaoro bubnuorexa [IOK
raza. KauectBeHnHast peakiius Ha 17.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-HOoH"
[TepBoHaYaIbHBIC TTOHATHUS 00
39 OpfaHquCKHX BEIISCTBaX Kak O Bubnuorexa LIOK
23.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemnwuii u ero coenuuenus bubmmorexa [JOK
24.01.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Peienne skciepuMeHTAIBHBIX bubnuoreka [IOK
3aja4 1o TeMe «BakHeiinme 30.01.2024  https://m.edso0.ru/00ae0bf2
HEMETaJUTBl U UX COCAUHEHHUS
KontponbHas padora Ne3 mo teme
42 «Ba;xII){eﬁmHe EeMeTaﬂHH U UX bubmmorexa LIOK
31.01.2024  https://m.eds00.ru/00ae0el8

COCOUHCHU A
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OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB —
MeTa/uioB. Merajuindeckast CBs3b U

bu6mmoreka [IOK

43 METa/UTnYecKast KPUCTaNInIecKast 06.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB
XuUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYCCKUN P bubmmorexa LIOK
. 07.02.2024  https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crnocoObl MOTyYSHHS
MeTtaiioB. CrutaBbl. Berauciaenus
45 M0 YPaBHEHUSAM XUMHYECKHX bubmmorexa LIOK
. 13.02.2024  https://m.edsoo.ru/00ae1156
PEaKIIMii, €CIIM OJIMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Bubmiorexa LIOK
14.02.2024  https://m.edsoo.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
20.02.2024  https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kayus 21.02.2024  https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJIbIIMHA U MarHUH 27.02.2024  https://m.edsoo.ru/00ae15e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmmorexa [IOK
28.02.2024  https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUM 05.03.2024
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHECHUS 06.03.2024  https://m.edsoo.ru/00ae1886
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[IpakTuueckas padora Ne 6 o

bubmuorexa [JOK

>3 reMe "XCCTKO?,T b BOABLHI METOAH 12.03.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil 13.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 19.03.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
20.03.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) 02.04.2024  https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH 03.04.2024
[IpakTrueckas padora Ne 7.
59 Penrenune skcriepuMeHTanbHBIX bubnnoreka [JOK
3a1ad4 1o reMe «BakHeilme 09.04.2024  https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COETUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
50 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK
COAEPKUT NpuMecH. Berancnenus 10.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa MPOAYKTa
peaxiuu
61 O06o01IeHne U cucTeMaTHu3alus
3HaAHUU 16.04.2024
Kontponbnas pabota Ne4 o reme
62 «BakHeWIe MEeTalTbl U UX 17.04.2024

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

63 BemecrBa u marepuainsl B 1 bubmuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA 23.04.2024 | https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpY’KarloIIen cpeibl 24.04.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
9KOJIOTHYECKHX MPOOIIEM 30.04.2024  https://m.edso00.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE U 1 bubmmoreka [IOK
CHCTEeMaTH3alKs 3HAHUHA 07.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIIeHNE U 1 bubnnorexa [HOK
CHCTEeMaTH3aIlHs 3HAHUH 08.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 14.05.2024  https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O 68
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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-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«3marensctBO «lIpocBemenune»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKroHepHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

1. Xumus 8xnace ,I'abpuensu O.C. 2019r.

2.Xumus 9 knacce, 'abpuensa O.C. 2019r.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. HacronpHas kaura yuutens O.C. ['abpuensn, H.I1. Bockoboitnukosa, A.B.
Smykosa 2019r.

2.Tectel o xumuu. B.B. Copokun,d.I".3notHnkoB.2020r.

3. KontposbHble u camoctosiTenbHble padoTs! o xumuu. H.C. ITaBnosa,2019r.
4.Tloypounsie pa3pabotku no xumun M.YO. I'opkoBenko ,2021r.

5.Iloypounsie mnanel no xumuu 9xmnacc,2019r.

HU®POBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1.http://www.chemistry.narod.ru
2.http://hemi.wallst.ru

3.http://chemistry.r2.ru






