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[IporpaMMa 1Mo XMMHMHM Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHMsI COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW O0Opa30BaTEIbHOW IPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B @I'OC OO0, a takxke Ha OcHOBE (enepaabHOi pabdodel mporpaMMBI
BOCIIUTAHMS M C Y4ETOM KOHICTIIMU MPENoJaBaHus y4eOHOro mpeamera «XHMHUS» B 00pa3oBaTEIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumMuM JaE€T MpeACTaBICHUE O IeNsAX, 00lel cTpaTerun oOydeHus, BOCIIUTAHUS U
pa3BuTHUS OOYYaIONMIUXCS CPEACTBAMH YYE€OHOTO TMpEIMETa, YCTAaHABIMBACT O0OS3aTENLHOE IMPEIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT paclpeieiieHuEe €ro Io KilaccaM U CTPYKTypUpOBaHHE IO pasjeiiaM U
TeMaM [pOrpaMMbl 10 XHMHH, OINpEIeNsieT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKU
COJZIEp>KaHusl, PEKOMEHIYEeMYIO0 TOCJIEeI0BATEIbHOCTh H3YYEHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaromuxcs,
OTIpeJieNIIeT BO3MOKHOCTH MpeaMeTa JUIsl peanu3anudu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNpHON MpOrpaMMbl Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, a Takke TpeOoBaHHI K
pe3ynbrataM OOyueHHs XUMHUHM Ha YPOBHE LieJell H3ydyeHUs MIpeaMeTa M OCHOBHBIX BHUIOB Y4eOHO-
MO03HABATEIBHON JIESTEILHOCTH 00YUYaIOIIErocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHME XHMMHHU CIIY’)KUT OCHOBOM JJii  (OPMUPOBAaHUS MHPOBO33PEHHUS O0O0Y4YaroIErocs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb HUrpaloT (OpMUpPYEeMbIe XUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAICHHUSIX SHEPTUU U 00 BOJIOIUHU BEIIECTB B MPHUPOJAE, O MYTSIX PEIICHUS
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM, SHEPIETHUUECKOW, MHUIIEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CHOCOOCTBYET peann3alii BO3MOKHOCTEH JJIsl CaMOPa3BUTHUS U (OPMUPOBAHUS KYIbTYPbl TUUYHOCTH,
e€ o01mel M GyHKIMOHATBHONW IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHKME MBIIIJICHUS] U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuxcs, HABbIKOB UX
CaMOCTOSITENILHOM ~ y4eOHOM  JesITeNbHOCTH, OJKCIEPUMEHTANBHBIX U HCCIEAOBATENbCKUX YMEHUH,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM KU3HU, TaK U B IPO(HECCHOHATLHOM NeSTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3IJIfga Ha
€IMHCTBO NPHUPOJbI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HAyYHOUW IPaMOTHOCTH O0yUaIOUINXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlanHble HampaBlieHUs B OOyYEHHWH XUMHUHU OOECIEYMBAIOTCS CHEIU(UKON COAepKaHUS Y4eOHOTO
MpeIMeTa, KOTOPBIN SBISETCS MEJarorHuyeckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKM XUMHUHU Ha
OIIpeAEIEHHOM dTarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOLIEro o0Opa3oBaHMUsS OpPHUEHTUPOBAH HA OCBOCHHE
00yJarOIMMHUCS CUCTEMBI TIEPBOHAYAILHBIX MTOHATHH XUMHUH, OCHOB HEOPTAaHUYECKON XUMUU U HEKOTOPBIX
OTJIENBbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUHU.

CtpykTypa coaepkaHus IPOrpaMMbI IO XUMUU c(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOJX0/a K €
n3yduenuto. CopepxaHue CKJIaJbIBAETCSI U3 CHUCTEMbl MOHATUH O XMMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI TOHATUNH O XUMHUYECKOH peakmuu. O0e 3TH CHUCTEMBbI CTPYKTYPHO OPTaHW30BaHBI MO MPHUHITUITY
MOCJIE/I0BATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA paccCMaTPUBAIOTCS HA OCHOBE AMIUPUYECKU TMOJYYEHHBIX M OCMBICIECHHBIX
(hakToOB, pa3BUBAIOTCS MOCTIEAOBATEIBHO OT OJHOTO YPOBHS K JPYTOMY, BHITIONHSS (PYHKIIUN OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPaKTUYECKOrOo TMPUMEHEHHS W MOJTYy4YEHUs
M3Y4aeMbIX BEILECTB.



OcBoeHHe nporpamMmbl IO XMMHHU CIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XUMHUYECKON
COCTABJIAIOLIEH HAay4HOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI, LIEHHOCTHOIO OTHOLICHMS K
Hay4yHOMY 3HaHHUIO U METOJaM I103HaHUs B Hayke. M3ydeHne XMMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUI
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeameToB: «Okpyxkaromuid Mupy, «buonorus. 5—7 xnacce» u «®dusuka. 7
KJI1ace».

[Ipy n3ydyeHUM XUMHM IIPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMMUYECKOW HayKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IESATENbHOCTH YE€lIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMHUYECKUX 3HAHUH
— BaXHEHUX (aKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOXKEHUH, TOCTYINHBIX 0000IIeHnI
MHUPOBO33PEHYECKOIO XapakTepa, fA3blka HAyKd, B MIPUOOIIEHUWH K HAy4YHbIM METOAAM IIO3HAaHUS IpU
M3YyYCHHUH BEIIECTB M XMMUYECKUX PEaKiuii, B (OpMUPOBAHUM U Pa3BUTHH MO3HABATEIBHBIX YMEHHH U UX
IIPUMEHEHUN B y4eOHO-IIO3HABATEJIbHOM M yueOHO-UCCIIE0BATENbCKON /E€ATEIbHOCTH, OCBOCHUM IPaBUII
0e301acHOro 0OpalleHus ¢ BEIeCTBaMH B IOBCEHEBHOM JKU3HU.

[Ipy m3yueHHMM XMMHMU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUS BakKHOE 3HAUYEHUE MPUOOpenH
TaKHe LU, KaK:

— (QopmMupOBaHHME MHTEUIEKTYaJIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/HUYECTBY, CaMOCTOSATEIbHOMY NPUHATHIO PpEIIEHUH, CIIOCOOHON ananTupoBaThCsi K OBICTPO
MEHSIOIIUMCS YCIIOBHSM XKHU3HH;

— HanpaBJICHHOCTh OOyYEHUS Ha CHUCTEMAaTHYECKOEe MPUOOIIEeHNE 00yUYaoUMXCsl K CaMOCTOSATENbHON
MO3HABATEIBHON NIEATENLHOCTH, HAyYHBIM METOAAM IMO3HAaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CIIOCOOHOCTEH K XMMHHU;

— obecrieyeHue ycioBuil, ClIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUYarOIIMMUCS OIBITa Pa3HOOOPa3HOM
JeSTeNbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB I€ATEIbHOCTH;

— (¢opmupoBaHue oOmel (QyHKIMOHAIbHOM M €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIErO0 MHUpA, UCMOJb3Yysl 3HAHUS U OMBIT, MOJyYE€HHBIE
OpU M3YYEHUU XUMMH, NPUMEHSATh UX MPH PELIEHWH MpoOJieM B TOBCEIHEBHOW >XU3HU U TPYAOBOU
NESITENIbHOCTH;

— (¢opMupoBaHHE Yy O0OyYaromMXCi TYMaHHUCTHUYECKUX OTHOIIEHUH, TMOHUMAaHUS IIEHHOCTH
XUMHUECKUX 3HAHUM JUIs BBIPAaOOTKH SKOJIOTMUYECKH LEeNecOO00pa3sHOro MOBEAEHUS B OBITY M TPYIOBOU
JEATENIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYKAIOLIEH PUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHMsI  OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduias W
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.

OO0111ee yncIo yacoB, OTBEAEHHBIX 711 U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOT'O 0011ero o0pa3zoBaHus,
cocrapisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeZlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEPKAHUE OBYYEHUA



8 KUIIACC

IlepBOoHaYaAJIbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KM3HM 4YelOBEKa. XUMHS B CHCTEME HayK. Tena W BelIECTBA.
dusnueckre CBOMCTBA BEIIECTB. ArperaTHoe COCTosiHUE BeecTB. [loHATHE 0 METO/1aX MO3HAHUS B XUMUH.
UYucTteie BemecTBa 1 cMecH. CrIocoOBI pasiesieHUs: CMECeH.

ATOMBI M MOJEKYJbl. XUMHYECKHE 3IeMEHTbl. CHUMBOJIBI XMMHUYECKHUX 3ieMeHTOB. lIpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BalleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHas aroMHass wmacca. OTHOCHUTENbHAs MOJIEKYyJIsipHas Macca. MaccoBasg 1o
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemecrBa. Moisib. MoisipHass macca. B3anMoOCBA3b KOJIMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

@usznueckue M XMMHUYECKHE SBJICHHUS. XUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPAHEHMS
Macchl BeEIIeCTB. XHUMHUYeCKHWe ypaBHeHUdA. Kiaccudukamus XUMHYECKUX peakiuil (CoequHeHHs,
pa3oKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYAO0H, nMpaBuiamMu paboTsl B 1abopatopuu U npuémamu oOpalieHus ¢
1abopaTopHBIM 000PYIOBAHUEM, U3YUEHUE U ONUCAaHUE (PU3UUYECKHX CBOWCTB OOPA3I[OB HEOPTaHUYECKUX
BEIIECTB, HaOmtojeHue (u3ndeckux (TUTABJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAllMs BOJABI) M XUMHUYECKUX (TOPEHHME CBEUYH, MPOKATMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCIOTOW) SIBICHHM, HaONIOJCHWEe W ONHCAHME TPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakuui (pa3lokeHHe caxapa, B3aUMOACHCTBHE CEpHOM KHUCIOTHI C XJIOPHAOM Oapus,
pasznoxkenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3auMo/IeiicTBIE Kese3a ¢ pactBopoM comu meau (11),
U3y4YeHHE CIOcOoOOB pa3JelieHHus CMecel: C TOMOUIbI0 MarHuTa, (QUIbTPOBaHHE, BbIIApUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKM MOBAPEHHOW CONM, HAONIOJICHWE U ONHUCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJENeH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucnopoa — snemMeHT u mpocTtoe BeuiecTBo. Haxoxnenue
KHCIIOpOJia B TIpHpoje, pu3nuveckre U XUMHUECKHe cBoicTBa (peakiuu ropeHus). Okcunsl. [Ipumenenue
kucioposia. CriocoObl OYYEeHHs KHCIIOPO/ia B JIa0OpaTOpUU U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoae. O30H — alIOTponHas MOAU(PUKALMS KUCIOPOA.

TennoBoii 3 pekT XuMUUIeCKor peakiui, TEPMOXUMHYECKHE YPAaBHEHHUS, YK30- U DHIOTEPMUUYECKUE
peakiuu. TormBO: yroias U MeTaH. 3arps3HeHHE BO3yXa, YCHICHHWE MapHUKOBOTO 3 deKTa, pa3pylicHmne
030HOBOTO CJIOSI.

Bogopon — snement u mpocroe BeulecTBo. HaxokneHue Boaopoia B mpupoje, (usnueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI momy4deHus. KHcIoThl U conu.

MossipHblii 00BEM ra30B. Pacu€rbl Mo XUMHUECKUM ypaBHEHHSIM.

®dusnyeckne cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEHIECTB B BoJie. MaccoBasi 10715 BEIllECTBA B pacTBOpE. XMMUUYECKHE CBOKMCTBA
BoAbl. OcHOBaHMs. Poilb pacTBOPOB B MPHUPOJE M B KU3HU 4YesnoBeka. KpyroBopoT BOIbI B MpPHUPO/IE.
3arpsi3HeHuEe TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms HEOPTraHWYECKNX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
cosieoOpasyromire (OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIE) U HeconeoOpasyronme. HomeHkaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loiryueHne okCcuaoB.

OcnoBanust. Kinaccudukaiyss ocHOBaHMIA: IIENOYM M HEpacTBOPUMBIE OCHOBaHMs. HomeHkmarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne ocCHOBaHUH.

Kucnotrel. Knaccudukamus kucnor. Homenknarypa kucinor. Ousznueckue U XUMHUYECKHE CBOWCTBA
kucinot. Psan aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.



Comu. Homenkiarypa coseil. duznueckue u XuMu4eckue cBoictpa codieid. [lomyduenue conen.

I'eneTnyeckas CBA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpENeICHUEe COJEpKaHUs KHUCIOpOAa B BO3AyXe, IOJIyudeHHE, COOMpaHue,
pacro3HaBaHME U M3Y4YE€HUE CBOMCTB KHMCIOPOJA, HAOIIOAEHUE B3aMMOAEHCTBHS BELIECTB C KMCIOPOJIOM U
YCIIOBHSI BO3HUKHOBEHHS M IPEKpalleHHus TropeHus (mokapa), O3HaKOMJIEHHE ¢ o0pa3llaMd OKCUIOB U
OIMCaHHUE UX CBOWCTB, MOJIydYeHHE, COOMpaHHe, pacllO3HaBaHUE U U3YyYCHHE CBOWCTB BOJOPOJa (TOpPEHHE),
B3auMojieiictBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCHONB30BaHHME BUICOMATEPUATIOB),
HabmroeHne 00pa31lioB BEIECTB KOJMYECTBOM 1 MOJIb, HCCiel0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEILECTB
C Ppa3IMYHOHW pPacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM  JoJel
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C METaJJIaMd (HATpUEeM U KajibllueM) (BO3MOXKHO
HCIOJIb30BAaHNE BHJICOMATEPUAIIOB), HCCIENIOBaHHE OOPA3IOB HEOPTraHMYECKHX BEIIECTB pa3IMYHBIX
KJIaCCOB, HAOJIIOJIEHHE WM3MEHEHHUs OKpPacKM HHIUKATOPOB B pacTBOpax KHUCIOT U LIEJOYeH, H3yuyeHue
B3aumozeiictBus okcuaa Meau (lI) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT € MeTaUlaMHu, pPeakUuil
HEUTpaau3aluy, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO MeETajula JPYruM U3
pacTBopa COJM, pElIEHHE SKCIEPUMEHTAJIbHBIX 3a7au N0 TeMe «BaxHeiline Kiacchl HEOPTaHUYECKUX
COCTUHEHUNY.

IMepuonuueckuii 3axkoH u [lepnoauyeckas cucremMa xumudeckux 3jaemMenToB JI. U. Menjesneena.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[lepBple MONBITKM KiIacCU(PUKAMM XUMHUYECKUX 3JieMeHTOB. lloHsATME O Tpynmax CXOIHbIX
3JIEMEHTOB (LIEJIOYHbIE U IIE€I0YHO3EMENIbHbIE METAIJIbl, TAJIOT€Hbl, HUHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(oTepHbIE OKCUBI U THAPOKCUIBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuueckux sneMeHToB J[. WM. Menneneesa.
Koportkonepuoanast u niuHHonepuoanast ¢opmsl [leproaudeckoi cucTteMbl XUMUYECKHUX 35eMeHToB Jl. 1.
Menpeneesa. Ilepuoas! u rpynnsl. @PU3NYECKUI CMBICIT TOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI
JJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX s1ep. M30Tonbl. DnekTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0UEK
aToMOB niepBbIX 20 xumMuueckux neMeHToB Ilepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XUMHUYECKOT0 JIEMEHTA 10 €ro 1nojaoxeHuto B Ilepuonnueckon cucreMe 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHMUYECKHX JJIEMEHTOB, METANIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB 10 TPYIIaM U MEepUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil cucCTeMbl XUMHYECKHX 3JIEMEHTOB IS
pa3BuTUA HAayKu U npakTuku. [. . MenneneeB — yd4€HbBIN U TpaXkIaHNH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJsipHas M HEMNOJIApHAs) CBA3b. OJIEKTPOOTPULIATENBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. llpormeccsl OKUCIEHUS W
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lioB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIeJouel, MPOBEJEHHE OIbITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOPEHUE, pEAKLIUU Pa3JI0KEHNUS, COETUHEHMS).

Mesicnpeomemmbwie céazu

Peanmu3anuss MeXINpeaMETHBIX CBS3€M NpPH M3YYEHMM XMMHU B 8 KJIacC€ OCYLIECTBISIETCS Yepe3
UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK M MOHATHH, ABISIOIMIMXCS CUCTEMHBIMU
IUIS OTZAEIBHBIX MPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOm1re ecTecTBEHHO--HAayYHbIE TOHATHS: HaydyHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
Kjaccu(ukanus, MNEepUOANYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJIEIUPOBAHHE, HU3MEPEHHE, MOJEIb,
SIBJICHUE.



®usnka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TONBI, PaJUOAKTUBHOCTB,
MOJIEKYJa, DSJEKTPUYECKU 3apsiji, BEIIeCTBO, Telo, O0BEM, arperaTHoe COCTOSIHHE BEIIecTBa, Tras,
(bu3nUYecKre BETMYNHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEPaJIbl, TOPHbIE TOPOAbI, MOJE3HBIE HCKOMaeMble, TOILIHBO,
BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux sjemeHToB [l M. Menpneneena.
Crpoenue aTtomMoB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOWCTB XHMMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KM, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [leproanueckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XUMUYECKOM CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTH
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBAa BEIIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHHM, T€HETUYECKasl CBSI3b HEOPTaHUUECKHUX
BEILIECTB.

Knaccudukanus XuUMHUECKUX peakluii MO pa3IUYHbIM MpU3HaKaM (M0 YHUCIY M COCTaBy
YYacTBYIONIMX B PEAKIMU BEHIECTB, 1O TEIIOBOMY J(P(EeKTy, MO0 H3MEHEHUIO CTCICHEH OKHCIICHHUS
XUMHYECKHX JJEMEHTOB, M0 OOpAaTUMOCTH, IO YYaCTHIO Karaiam3aTopa). DK30- H DHIOTCPMUUYCCKUE
peakLu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTre o ckopocTH xumudeckor peakiuu. [lonsrtue 06 oOpaTUMbBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTEPOTreHHbIX peakuusx. [lonstue o karamuze. [lonstue o
XUMUYECKOM paBHOBeCHUU. DaKTOpbHI, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIUu M TOJOKECHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JIEKTPOHHBIN OamaHc OKHCIUTEIBHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBICHUE YpPaBHEHUW OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEaKIMi C
HCIIOJI30BaHUEM METO/Ia DJIEKTPOHHOTO OasiaHca.

Teopus >JEKTPOIUTUYECKONW TUCCOLMUALMHU. DIEKTPOJUTHI U HEINEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAlMU BEIIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOW CBsi3U. CTENeHb AMCCOLMALIMH.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NPOTEKaHUs peakUuid HOHHOTO OOMEHa, IIOJHBIE W
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 aneKTpoIuTHIeCcKOr auccoranyu. KauecTBeHHbIE peakinu Ha HOHBL. [IoHsATHE O TUIpOIH3e COMNeHt.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTATUYSCKUX PEMIETOK HEOPTAHMYECKUX BEIIECTB — METAJIOB U
HeMeTalyIoB (TpaduTa W anmasza), CIOKHBIX BEIIECTB (XJOpUAA HATpHsi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMUMHYECKOH  peakuud OT  BO3ACUCTBUSA  pPA3IUYHBIX  (PAKTOPOB,  HCCIICOBAHHE
AJIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MPOIECCA AUCCOIUAIMK KUCIIOT, MIEII0YeH U cojeil (BO3MOKHO
WCIIOIb30BaHUE BHUEO MaTEPHUAJIOB), MPOBEACHHE OMBITOB, WUTIOCTPUPYIOMUX MPU3HAKU TMPOTEKAHUS
peakiuii WOHHOTO oOOMeHa (oOpa3oBaHME OcajKa, BBIACICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB,
WJUTIOCTPUPYIOLIUX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil  (TOpeHHe, peakiuu
pasNioKeHUsI, COSTMHEHUS ), PACTIO3HABAHUE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KAaY€CTBEHHBIX PEAKITHI
Ha WOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HeMeTa/uuibl M UX cOeIMHEHUS

OOmass xapakTepucThka rajaoreHoB. (OCOOCHHOCTH CTpPOCHHUS aTOMOB, XapaKTEepPHBIC CTCICHH
okucnenus. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
nmpuMepe xsopa (B3aMMOJICHWCTBHE C MeETallaMH, HEeMeTallaMH, Ienodamu). XiopoBojopoa. ComsHas



KUCJIOTa, XUMHUYECKHE CBOWICTBA, MOJIydE€HUE, NpUMEHEHHWE. JlelicTBHE XJiopa W XJOpOBOAOpOAA Ha
OpraHu3M uesoBeka. BakHelne XJI0puabl U UX HaXO0XKJIEHHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crerieHn okucineHus. Crtpoenne W (pu3MyUecKHe CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA U CEpHI.
AnnoTtpornHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHUE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢busnyueckue U xumMmuueckue coricTBa. OKCHUIBI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKcuIoB. CepHas
KHCIOTa, (U3MYECKHEe M XHMHYECKHe CBoWcTBa (oOmMe Kak TpeACTAaBUTENs Kiacca KHCIOT H
cnenupuyeckne). XUMHUYECKUE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucnothl. [Ipumenenue cepHoii kuciaoTel. Coslu cepHOM KUCIOTHI, KaYeCTBEHHAs peakusi Ha Cyib(aT-HOH.
Haxoxnenue cepbl u e€ coequHeHUN B mpupoie. XHUMUYECKOE 3arpsi3HEHUE OKpYKalolleH cpeibl
COCAMHEHUSMH cepbl (KHCIOTHBIC MOXIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALICHHUS.

OO6miast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTCTIEHU OKHUCJICHHs. A30T, pacnpocTpaHeHue B mpupone, (¢GU3NYECKMEe M XHUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (U3NYECKHe M XHMHUYECKHE CBOICTBA, IONyYCHHE W
npuMmeHeHne. Coimu aMMOHHS, WX (DM3MUYECKHE W XHMHYECKHE CBOWCTBA, mMpuMeHeHHe. KadecTBeHHAsS
peakius Ha HMOHBI aMMOHHS. A30THAas KHUCIOTa, €€ MojydeHHue, (Pu3ndeckue M XHUMUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHHEe HUTPATOB U coleit
aMMOHHSI B KayeCTBE MHHEPAIbHBIX YHAOOpeHuil. XHWMHYeCKOe 3arps3HEHHE OKPYKAIOUIeH Cpellbl
COCMHEHUSMH a30Ta (KUCIOTHBIE [IOKIM, 3arpsi3HEHHE BO3AyXa, NOYBBI U BogoéMmoB). Docdop,
annotponnble Mogudukauuu (ocdopa, dbuznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u
dbochopHas kucnora, (uU3MUECKHME U XUMHUYECKUE CBOWCTBa, momydyenue. Mcmonb3oBanue QocdaroB B
Ka4yeCcTBE MHUHEPAIBHBIX yI0OpEHUH.

O6mras xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbBIE
CTETIeHU OKUCIICHUS. YTJIEPOJ, aNIOTPOIHbIE MOAU(PUKALINN, pAaCIPOCTPaHEHUE B MpUpoJe, PU3NUEeCKHe U
XUMHYecKkHne cBoicTBa. Ancopouus. KpyroBopot yriepoaa B npupojie. OKcusl yriaepoaa, ux Gu3ndeckue
U XMMUYECKHE CBOWCTBa, JCWCTBHE HA JKUBBIC OPraHW3MEI, MOJYY€HHE W NMPHUMEHEHHE. DKOJOTHYECKHUE
npoOneMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (lV), rumoresa T1I00aNbHOTO TOTEIUICHUS] KJIMMATa,
MapHUKOBBIN AP PeKT. YTonbHAs KUCIOTa U €€ CONU, NX (PU3NUeCKHe U XMMHUYECKHEe CBOICTBA, MONTyYeHHUE U
npuMmeHenne. KaduectBenHas peakius Ha kKapOoHaT-HMOHBIL. Mcnons30BaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIITIEHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHaYaIEHBIEC TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUIX yriepoaa (MeTaH, STaH,
STHJIEH, alleTHIIeH, dTaHOJ, TIUIEpUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHHUKHU YTI€BOJOPOIOB (Yrolb,
MPUPOAHBIN Ta3, He(Th), MPOAYKTHl UX MepepadoTKu (OCH3WH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH.
[ToHsATHE O OMOJOTHYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeIKaxX, YIrIIeBOAaX — M X POJIM B KU3HU YEITOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHWYECKUX COCTUHEHHA.

Kpemuuii, ero ¢usmueckne W XMMHUYECKHE CBOWCTBA, ToNyuyeHHUE W mnpuMmeHeHHe. CoearHEeHUs
KpeMHus B ipupoe. O6mue npeacrapneHus: 06 okcunae kpemuus (1V) u kpemHueBoit kucnore. CHIHKATHI,
WX UCIOJB30BaHUE B OBITY, B MPOMBINUICHHOCTH. BakHEWITNE CTPOUTEIBbHBIE MaTepHaNbl: KepaMHUKa,
CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30MacHOro UCIOIb30BaHMS CTPOUTEIbHBIX MaTEpHaIoB
B MTOBCE/THEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:

W3ydeHHe OOpas3lloB HEOPTaHWYECKHUX BEIIeCTB, CBOWCTB COJITHOW KHUCIIOTHI, IIPOBEJCHHE
KaueCTBEHHBIX PEaKIM Ha XJIOPHUI-UOHBI U HAOIIOIEHUE TPU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKaroIIue
bu3nyueckne W XHMHYECKHME CBOWCTBA TaJOr€HOB W WX COCAMHEHUH (BO3MOXKHO HCIIOJb30BAHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamH XJOPUIOB (TaJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ coeAuHEHUsAMH (BO3MOXKHO WCIOJIb30BaHUE BHUICOMATEPUATIOB), HAOIIOJCHUE TIpoliecca
oOyriuBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI, M3YYEHHE XUMHYECKHX
CBOWCTB pa30aBJICHHOW CEpPHOW KHCIOTHI, MPOBEJACHUE KAYCCTBEHHOM peaknuu Ha Cyiab(har-unoH H



Ha0II0/IcHUEe TIpU3HaKa e€ MPOTEKaHUsI, O3HAKOMIJICHHE ¢ (PU3UUECKMMH CBOMCTBaMHU a3oTa, ¢ochopa u ux
COCIMHEHHMH (BO3MOXHO WCIOJb30BAaHUE BHJICOMATEPHAIOB), OOpa3laMu a30THBIX U (pochopHbIX
ynoOpeHuid, TOJy4YeHue, coOupaHue, paclo3HaBaHHE M W3YYCHHE CBOWCTB aMMMaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUs W (ocdaT-HOH W HU3YyUYCHHE IPU3HAKOB HUX TMPOTCKAHUS,
B3aMMO/JICIICTBUE KOHLEHTPUPOBAHHOMW Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB), M3yYEHUE MOJIeJe KPUCTAJUIMYECKUX pelmEToK anMasa, rpadura, QysuiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTa3a, MoIyuyeHne, coOupanue, paclo3HaBaHNue U U3YYE€HUE CBOWCTB YITIEKHCIIOTO ra3a, IpoBeIeHIe
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-MOHBI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,
O03HAKOMJICHHE C MPOAYKLIMEH CHUIMKATHONW MPOMBIIIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4 IO
Teme «BaxxHelme HeMeTaJluIbl U UX COEAUHEHHS.

MeTtaJuibl ¥ UX COeIMHEHUS

OOmiasi XapakTepuCTUKa XHUMHUYECKHUX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX IOJOXKEHUS B
[lepuonnueckoil cucreme xumuueckux sineMeHToB [[. M. MenneneeBa u crpoenust atomoB. CTpoeHHe
MeTaJlIoB. MeTtannyeckas CB3b U METalNIM4yecKasi KpUCTAJUIMUECKash PeIéTka. DIEeKTPOXUMUUECKUN psij
HanpsDKeHUH MeTayuioB. Pu3nveckne W XMMHUYECKHE CBOMcTBa MeTaiioB. OOmme crmocoObl MOMydeHHS
MeTaisioB. [ToHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lenounble meTamibl: noJjioxkeHue B lleprwonnueckoil cucrteMe XMMHYECKHX dieMeHtoB [, .
MenpeneeBa, CTpOEHHE MX aTOMOB, HaXOXJAEHUE B Ipupoae. Puznyeckue U XMMHUYECKHUE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKCHIIbBI U TUIPOKCUIBI HATpUS U Kanus. [IpuMeHeHue menoyHbIX METaIoB U
UX COEOUHEHUMN.

[IleoyHO3EMENBHBIE METAUIBI MAarHUd M KanbLui: mosoxeHue B Ilepuogmdeckoil cucreme
xuMmHuueckux 3nemeHToB Jl. . MeHneneeBa, cTpoeHHE WX aTOMOB, HaXOXKJIEHHUE B npupoae. Ouznueckue u
XMMHYECKHE CBOWCTBAa MAarHUsl U Kanblius. BakHeWine coeluHEHUs! Kalblus (OKCUMA, TUIPOKCUI, COIH).
XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupojie. dusndyeckne u XuMUYECKHE CBOMCTBA allfOMUHUA. AMGBOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaxokJeHue B mnpupoae. dusnueckue M XUMHUYECKHE CBoMcTBa xkeneza. OKCuuabl,
ruapokcuibl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YYCHHE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIB30BAaHHWE BHIECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KajdblUsi M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPUAJIOB),
HCCIIeIOBAaHNE CBOMCTB KECTKOM BOJIBI, Mpoliecca TOPEHHsI JKelle3a B KUCI0poae (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHWS KAYECTBEHHBIX pEAaKIMi Ha HOHBI: MarHus, KaJbIlus,
amomuHus, 1nuHka, skenesa (1) m xemeza (Il), meau (ll), HaGmromeHue M omucaHue MPOIECCOB
OKpallIMBaHUs IJIAMEHU MOHAMM HATpus, KA U KaJblus (BO3MOKHO HMCIIOJIb30BaHUE BUIEOMATEPUAJIOB),
UccleoBaHre aM(pOTEePHBIX CBOMCTB THIPOKCHIA aTIOMHUHUS W THAPOKCUAA IIMHKA, pEIICHHE
AKCIEPUMEHTANIbHBIX 33/a4 10 Teme «BaxkHeie MeTaibl U UX COCIUHEHUSI.

XuMus M OKpyKamoLmas cpeaa

BemectBa u MaTepuasibl B IOBCEIHEBHOM JKM3HU YEJIOBEKAa. be30macHoe HCMOIb30BAHNUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBas IOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeabl (MpeaenbHas TomycTUMas KOHIIEHTPAILMs BEIeCTB,
nanee — [1J1K). Posib XxuMuu B peIieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKJIO, CIIaBbl METAIIJIOB, MOJUMEPHBIC MATEPUAIBI).



Meostcnpeomemnuwie ceasu

Peanu3anus MEXIpeIMETHBIX CBS3eM IpPU M3YyYEeHHMM XUMHMHM B 9 Kiacce OCYLIECTBISETCA vepes
MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHSATHH, SBISIOIIUXCS CHUCTEMHBIMH
IUIsL OTACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OOw1re ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAY4HbIM (akT, runore3a, 3aKOH, TEOpUsl, aHaJIU3, CUHTES,
Kjaccuukanus, NEepUOANYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJIEIUPOBAHHUE, HU3MEPEHHE, MOJAEIb,
SBJICHHUE, TAPHUKOBBIHN 3((EeKT, TEXHOIOTUS, MaTEPUAIbI.

@dusmka: mMarepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJnOAKTHUBHOCTb,
MOJIEKYJIa, JIEKTPUIECKUN 3aps]], IPOBOJHHUKH, TOJIYIIPOBOAHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSTHHE BEIIECTBa, r'a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKas peIIETKa,
CIJIaBbl, (pU3MUECKUE BEIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Connue.

buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpallbHble  YyAO0OpeHwUs,
MHUKPO3JIEMEHTbI, MAKPOJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA IMPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B
XoJe OOy4YeHHMs] XUMHH B EIUHCTBE Y4e€OHOW M BOCHUTATENBHOH JESATENbHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMH POCCUUCKUMU COITMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU
B 00I1leCTBE MTpaBWJIaMU U HOPMAaMHU MOBEJEHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HaHHUS, CAaMOPAa3BUTHS
U COLIMANTU3AI[MH 00yYarOIINXCSl.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYUYaIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
ITO3UTHBHBIX [IEHHOCTHBIX OPUEHTALIMA U PACIIMPEHUE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEJIHIO,
MOHUMAHUS 3HAYEHUS XWMHUYECKOW HAyKH B >KU3HHM COBPEMEHHOTO OOINeCTBa, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOU MH(pOpPMAIIME O TIEPEIOBBIX JOCTIKEHHUIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U 00ILECTBA;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS O COLMAIBHBIX HOPMax W MPaBHIIaX MEXIWYHOCTHBIX OTHOIICHHH B KOJUIEKTHUBE,
KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, YIEOHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
U JPYTrUX BUAaX JAesTeIbHOCTH, FTOTOBHOCTH K pa3HOOOPa3HOW COBMECTHON JESATENIbHOCTH MPHU BHIMOIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 337a4, BBIOJHEHHH XWMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MPOIECCe ATOM y4eOHOH 1esATeNbHOCTH,
TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJEHWE W TMOCTYNKH CBOMX TOBApHILEH C MO3UIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHUPOBO33PEHUECKHUE IIPEACTABJICHHUS O BEIIECTBE U XHMHMUYECKOM pPEAKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIIOLIME OCHOBY JUISI IOHMMAaHUS CYIIHOCTHM Hay4YHOU
KapTUHBl MHpa, TMPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOABI, B3aHMMOCBA3SIX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HANIPABICHHBIC HA MOJTYYCHHE HOBBIX 3HAHUI MO XWMHUHU, HEOOXOIUMBIC
s 0oObsCHEHUS HaOMIOAAeMbIX IMPOLIECCOB U SIBJICHUM, MO3HABaTeNbHOHM, HWH(GOPMAIlMOHHOW H



YUTATEIBCKON KYJIBTYpbl, B TOM YHCJIC HABBIKOB CaMOCTOSITEIBHON pPabOThI C Yy4E€OHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYIHBIMH TEXHHUYECKHUMHU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TIO3HAHWIO, JII0OOO3HATENILHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOCKTHOH U  HCCIEAOBATEIbCKOW JIEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIECHHOCTH ¥ YPOBHS 00Y4YCHHS B JAJIbHEHIIIEM;

4) popMHUpOBAHHUS KYJIbTYPbI 310POBbS:

OCO3HAHME LEHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0pOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KWU3HU, OCO3HAHWE TOCIEACTBHA W HENPHUITHE BPEAHBIX MPUBBIUCK (YIMOTPEOICHUS
QJIKOTOJ15, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJIIOICHUS MPaBHJI OE30MAaCHOCTH MPHU OOPAIIECHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU,

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEPEC K MPAKTHYCCKOMY M3YyUEHHUIO MPOQPECCHl M TpyAa Pa3IudHOTO POJia, YBAXKECHHUE K TPYAY U
pe3yJibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCJI€ HAa OCHOBE MPUMEHEHUs] NMPEAMETHBIX 3HAHUU 10
XUMHH, OCO3HAHHBIA BHIOOp WHIUBUAYaIbHOW TPACKTOPUH NPOAODKEHUsS 00pa3oBaHUsl C Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIICITHOM
poecCHOHATLHON JESITETLHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTh aTalTHPOBATHCS B
po¢eCCUOHAIBHON CpeJie;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOEC KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE €&
CYIICCTBOBAHHMSI, IMMOHMMAHHE IIEHHOCTH 3JI0POBOTO M 0Oe30macHoro o0Opasza »KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXMUYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOICHUS
MpaBWJI 0€30MACHOTO TOBEIEHUs TPU PaboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOUINX 310POBbIO
¥ KM3HHU JIFOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHMS, TOJIydaeMble MPU HM3YYCHHH XUMHUH, JUIsI PEIICHHS 3ajad,
CBA3AHHBIX C OKpYXarolled NPUPOJHOM CpeAOW, AJI TOBBIIIEHUS YPOBHS 3KOJOTMYECKON KYJIbTYpBHI,
OCO3HaHUs TI00aIbHOrO XapakTepa SKOJIOTHUECKUX MPoOIeM U MyTel MX pelleHHs MOCPEICTBOM METOIOB
XUMHUHU, OKOJOTUYECKOTO  MBIIUICHUS, YMEHUS PYKOBOACTBOBAaThCSA WM B  IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METANIPEJIMETHBIE PE3YJIBTATDI

B cocraBe mMeTanpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMBIE A1 (OPMUPOBAHUS MUPOBO33PEHHUS
oOllieHay4Hble TOHATHS (3aKOH, TEOpHsl, MPHUHIUI, TUMOTe3a, (PakT, cucrema, MpoIecc, SKCIEPUMEHT U
JPYToe€.), KOTOPbIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX M IMO3BOJISIOT HA OCHOBE
3HAHUW U3 ATHX NOpeaAMeToB (OpMHpPOBATH MPEACTABIECHUE O IEJIOCTHOW HAyYHOW KapTUHE MHpa, U
yHHUBEpCalIbHbIE Yy4eOHbIe NeHCTBUs (TMO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIE), KOTOpHIC
obOecreunBarOT (POpMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHPOBAHUIO U OCYIIECTBICHHUIO
yueOHOM NeSTENbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornyeckne 1eMCTBUSA:

YMEHUS UCIOJIH30BaTh MPUEMBI JJOTHYECKOTO MBIIIICHUS TTPU OCBOCHUU 3HAHWI: PACKPBIBATh CMBICI
XUMUYECKAX TOHATHH (BBIACIATh MX XapakTEepHBbIC MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU
MOHSTHSIMH ), UCTIONIb30BaTh MOHATHUS I OOBSICHEHUS OTJIENbHBIX (DAKTOB U SIBIICHUH, BBIOMPATh OCHOBAHHUSI
U KpPUTEpUH sl KIAcCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XHMHUYECKUX PEaKIuid, YCTaHABIIMBATH
MPUINHHO-CIIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMH W3Y4YEHHUs, CTPOUTH JIOTHUYECKHE PaCCyKICHUS
(MHAYKTHBHBIC, IETyKTUBHBIE, TIO aHAJIOTHUH ), JCJIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B TpOLlECCe TMO3HAHUS TOHATUS (NPEAMETHBIE U  METANpPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, HCIIOIh3yEMbIE B XHMHHU, MPEOOPa30BBIBATH IIUPOKO MPUMEHSEMBIC B
XUMUU MOJICJIbHBIC TPEACTABICHUS — XHUMHYECKHUU 3HAK (CHMBOJ DJIEMEHTA), XUMHUYecKas (opmyna u
ypaBHEHHE XHMHYECKOW pEakIuu — TPU PEIICHUH Yy4eOHO-TIO3HABaTEIbHBIX 3a/lad, ¢ y4E€TOM 3THUX
MOJICJIBHBIX MPECTaBICHUHN BBISIBIIATh H XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKA U3Y9aeMbIX O0BEKTOB



— XMMHYECKHMX BEIIECTB U XHUMHMYECKMX pPEAKIHH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJICACTBEHHBIE CBS3H U IPOTUBOPEYMS B M3y4aEMBIX IPOLIECCAX U SBJICHUSAX.

ba3oBble uccienoBarebcKkue AeiCTBHA:

YMEHHUE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (YOPMUPOBAHMS TUIIOTE3bI IO IPOBEPKE PABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHU;

IpUOOpeTeHUe OIblTa [0 IUIAHUPOBAHUIO, OPraHU3allud U  IPOBEJICHHIO  YYCHMUYECKUX
HKCHEPUMEHTOB, YMEHHE HA0I0JaTh 32 XOJI0OM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €r0 Pe3yNbTarT,
(bopmynHupoBaTh 0000IEHHS M BBIBOBI [0 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATh
OT4€T O IpoAEIaHHOH padorTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (popm
IIPEJICTABICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHMKOB (Hay4YHO-IONIYJSIpHAs JINTEpATypa XHUMHUYECKOTO
COJIep>KaHus, CIpPaBOYHbIE MOCOOMs, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUYMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TIPUMEHSTH DPAa3JIMYHbIE METOABl M 3alpoChl NpHU TOUCKE M oTOOpe HHpOpMauM WU
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUISI BBINOJIHEHHS Y4YeOHBIX M IO3HABATEIbHBIX 3aJad
ONpeNeIEHHOr0  TUMAa, M[pUHOOpeTeHHe OomblTa B OOJACTH  HCIOJB30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIb30BaHUS PA3IINYHBIX IIOUCKOBBIX
CHCTEM, CaMOCTOSTENbHO BBIOMpATh ONTHUMAIBHYIO (opMy mpeactaBieHuss HHPOpPMALUU |
WLTIOCTPUPOBATH peIIaeMble 33a4l HECTIOKHBIMHI CXEMaMH, IUarpaMMaMu, APYyruMu (popMamu Tpapuku 1
UX KOMOMHAIMSIMU;

YMEHHUE HMCIIOJIb30BaTh U aHAJIU3UPOBaTh B Ipolecce ydyeOHOM M MCCIe0BaTeNbCKON AEATeNbHOCTH
nHGOPMALMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAaHCIOPTa HAa COCTOSHUE
OKpY>Karole MPpUPOJHON CPEbI.

KoMMmyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHHS 3a/1aBaTh BOIPOCHI (B X0J/€ Auanora u (Min) JUCKYCCHM) MO CYIIECTBY 00CYXJIaeMON TEMBI,
(GbopMyIIMpOBaTh CBOM MPEIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPETI0KEHHOM 3a1auH;

YMEHHUS NPEACTABIATH ITOJYYEHHBIE PpE3YyJbTaThl I103HABATEIBHOW JESITEIIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTax; JENIaTh IPE3CHTALMI0 PE3YJbTATOB BBIIOIHEHUS XUMHUYECKOIO JKCIIEpUMEHTA
(;1abopaTOpHOTro OIBITa, Ta00PATOPHOI paboTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILLIECTB, YUEOHOTO NMPOEKTA);

YMEHHUSI Y4eOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABAaTEIbHON W
HCCIIEIOBATENbCKON JEATENIbHOCTH IPU PEUICHUM BO3HUKAIOLIIUMX IpoOJieM Ha OCHOBE yuyéTa OOLIMX
MHTEPECOB U COTIACOBaHMs MO3UIMN (00CYXKIeHHUs, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPAMHAIUS
COBMECTHBIX JICWCTBUIL, ONpeielIeHne KpUTEPUEB 110 OLIEHKE KaueCTBa BHIIIOJIHEHHOW PabOThI U IpyTHE).

PeryasiTuBHble yHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSITEIBHO  ONPEAENATh LEeNu JACATENbHOCTH, IIAHUPOBAaTh, OCYILIECTBIATH,
KOHTPOJMPOBAaTh M NpU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMpaTh Haunboiee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUs] Y4EOHBIX M MO3HABATENbHBIX 3a/1a4, CaMOCTOSTENILHO COCTaBJIATh WIIH
KOPPEKTUPOBATh MPEII0KEHHBI AJTOPUTM JACUCTBUN NPH BBITOJHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HaHHUM 00 M3ydyaeMbIX 00BbEKTaX — BEUIECTBAX M PEaKIUsIX, OLIEHUBATh COOTBETCTBHE MOTy4YEHHOTO
pe3yibTaTa 3asBJICHHOM LEJIM, YMEHUE MCIOJIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI, IIPEHJIaracMble B
YCJIOBUU 3aJJaHUN.

HNPEIMETHBIE PE3YJBTATHBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB IO OCBOCHHIO OOS3aTEIBHOIO COJEPIKAHUS, YCTAHOBJIEHHOTO
TaHHOM (enepanbHON pabodel MporpaMMoM, BBIACISAIOT: OCBOCHHBIC OOYYarOIIMMUCS HaydHbIe 3HAHU,
YMEHHUS U CHOCOOBI NeiCcTBUM, ciennduyeckue i MpeaMEeTHON 00macTu «XUMHUA», BUIBI JESTEIbHOCTU
[0 TOJIyYEHHIO HOBOTO 3HAHMs, €ro MHTEpIpeTalyy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Pa3IMUYHBIX
Y4EOHBIX U HOBBIX CUTYalLlUsX.



K koHmy oOy4yenus B 8 Kjacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)aTb
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUH: aTOM, MOJEKYJA, XUMHUYECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHASL aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIDHAsl Macca,
MaccoBasl J0Jil XMMHUYECKOTO BJEMEHTa B COCJUHEHHM, MOJSPHBIA O0BEM, OKCHI, KHUCIOTa,
OCHOBAaHHWE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCJICHMS, XUMUYECKas peaklus,
KJaccu(UKanusl peakuuil: peakuy COCTUHEHHUS, PEaKIHH Pa3I0oKEHUs, PEaKIHHU 3aMelleHus,
peakuu oOMeHa, 9K30- U IHIOTEPMHUYECKHE PEaKIHH, TEIUIOBON 3((EKT peakluu, siipo aToMma,
ANEKTPOHHBIN CJION aroma, aToMHasi opOuTanb, paAuyC aromMa, XUMMUYecKas CBs3b, MOJSpHAS U
HEMOJISIpHAsT KOBAJEHTHAsl CBSI3b, UOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PACTBOp, MaccoBas JI0JIs
BelllecTBa (ITPOLICHTHAs! KOHLIEHTPAIsi) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATUN U NMPUMEHATHh 3TH MOHATHS IIPU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUM;

UCIIOJIb30BaTh XHMHMUYECKYI0 CHMBOJIMKY JJis COCTaBlieHUS (OpMyNl BEUIECTB M YpPaBHEHHIA
XUMHYECKUX PEAKIIUI;

OTpEeAETSATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCJAMHEHUSAX, CTEIEHb OKHUCIICHUS
9JIEMEHTOB B OWHApPHBIX COEAMHEHUSX, MPHUHAIICKHOCTh BEHIECTB K OINPENEIEHHOMY KiIaccy
COeUHEHMH 1o opMyaM, BUI XMMHUECKON CBSI3U (KOBAJICHTHAs M MOHHAs) B HEOPTraHHMYECKUX
COCJIMHEHMUSIX;

packpsiBaTh cMmbicha [lepuonnueckoro 3akona /. M. MenneneeBa: 1€MOHCTPUPOBATh NOHUMAHHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT UX IIOJIOKEHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXPAHEHHUSI MAacChl BELLIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO yUEeHHsI, 3aKOHa ABOraipo;

OMKCHIBATH M XapaKTepu3oBaTh TabnuuHyo (opmy Ileproanueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB: pa3MyaTh NOHATHS «TJaBHas nmoarpymnna (A-rpymnmna)» u «nobounas noarpynna (b-
IpyIIa)», Majible U OOJbILINE NePUOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOpPbIE UMEIOTCS B TabIuLe
«Ilepuonnyeckas cucremMa xumuueckux odsiemeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHUKAaMHU CTPOCHMsI aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsl sapa, oluiee
YHCIIO 3JIEKTPOHOB U pacHpe/ieNIeHNe X MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKHE pEeaKIuu
(Mo 4uMCITy ¥ COCTaBY yYacTBYIOLIMX B PEAKLIUU BEIIECTB, MO TEIIOBOMY 3D (EKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB pPa3jIMYHBbIX KIIACCOB,
MOATBEPK/Iasi ONUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX
peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYKO MAacChl BEILECTB, MacCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa MO (opMysie COECIUHEHHs, MAacCOBYIO JOJIO BeElIecTBa B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKkIuy;

MIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEeMaTH3aITNIo, KIacCU(UKAINIO, BBISIBIICHUE TPUYHMHHO--CJICICTBEHHBIX CBS3EH —
JUIS U3y4eHUs CBOMCTB BEUIECTB M XMMHUYECKHX pEaKLUil, €CTECTBEHHO-HAY4YHbIE METOJbI
MO3HAHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICITMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI M MBICIICHHBIH );
ClIeIoBaTh MpaBUiIaM IOJb30BAaHHUS XUMUYECKOW MOCYIOW W J1abopaTopHBIM 00OpyIOBaHUEM, a
TaK)Ke MpaBHJiaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSAMH TIO BBITOJHEHHUIO
1a00paTOPHBIX XMMHUYECKHX OMNBITOB MO TMOJYYEHHIO M COOMpPaHHI0 Tra3000pa3sHbIX BEIIECTB
(Bomoposla W KHCIOpOAa), TPHUTOTOBJICHHIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM JoJei



pPAacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH M IMPOBOAWUTH XHUMHYECKHE OKCICPHMEHTBI 10
pAcIO3HABAaHHMIO PACTBOPOB WIENOYEH ¥ KHCIOT C TOMOIIBIO HHIUKATOPOB  (JIAKMYC,
¢beHondrasenH, METUIOPAHXK U APYTHE).

K koHiy oOy4yenus B 9 Kjacce mpeAMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IMOHSITHHA: XMMHUYECKUH AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHHOH, T[POCTOE  BELIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJEHTHOCTD,
ANIEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pPEaKlUs, XHUMUYECKas CBA3b,
TETIOBOM 3(P(EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOp, DIEKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTUYECKAs] JIMCCOLMALINS, PEaKIMHM HOHHOro OOMEeHa, KaTalu3arop, XHUMHUYECKOe
paBHOBecHEe, OOpaTUMbIE U HEOOpAaTUMBbIE PEaKIUi, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCIIUTEb, BOCCTAHOBHUTEb, OKHUCICHHWE W BOCCTAaHOBJCHHE, AJUIOTPONHs, aM(OTEPHOCTH,
XUMUYECKas CBI3b (KOBAJICHTHAsI, MOHHAS, METAJUITMYECKas ), KPUCTAITMYECKAsI pEIIETKA, KOPPO3US
METAJJIOB, CIIABbI, CKOPOCTh XUMUYECKON PEaKIUy, MpeesibHO JonycTuMas koHuentpamus [1JIK
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHI M MPUMEHSATh 3T MOHATHS TpU
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOIJIMKY JJis COCTaBlieHUS (OpMyNl BELIECTB M YpaBHEHHIA
XUMHYECKHUX PEaKIIHii;

OTNpEAENATh BAJIEHTHOCTh M CTEMCHb OKHUCICHUS XHUMHUYECKUX OJIIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIAcCy COCAMHEHHH M0
dbopmynaM, BHJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAS, METAJUINYECKAsi) B HEOPraHMYECKUX
COEUHEHMX, 3apsA] MOHA IO XMMHUYECKOW (opmyre, XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COCAUHEHHUH, TUI KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA,
packpsiBaTh cMbich [lepuonnueckoro 3akona [[. M. MeHneneeBa W JEMOHCTPUPOBATH €r0
MOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnueckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3jNvaTh MOHATHS «IJIaBHas monarpymnmna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manele u OonblliMe MEPHOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B TEpUOJUYECKO TaliMile, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij A1pa, o0lIee YUCIIO JIEKTPOHOB U paclipeieIeHue X Mo
ANEKTPOHHBIM CJI0SIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpesesax MajiblX MEPUOJIOB U INIABHBIX MOATPYII C YIETOM CTPOSHHS UX aTOMOB;
KJIaCCU(UIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPIaHUYECKUE BEIECTBA, XUMHYECKHE DPEaKINH
(M0 ymMCIly ¥ COCTaBY yYacTBYIOIIMX B pEaKLMU BEUIECTB, IO TEIUIOBOMY 3(PPeKTy, 0 N3MEHEHUIO
CTETIEHEN OKUCIIEHUS XUMHUECKUX DJIEMEHTOB);

XapakTepU30BaTh (OMHUCHIBATH) OOIIME M CHEHU(PUISCKUE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIO)KHBIX BEILIECTB, MOATBEPXKAAs ONMCAHWE NPUMEpPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLUALMU KUCIOT, IIEJI0YEH U COJEH, OJIHbIE U
COKpalI€HHbIE YpaBHEHMsI peakluil MOHHOro oOMEHa, YpaBHEHHUS DPEaKIHi, MOATBEp:KIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTaBICHMS
AJIEKTPOHHOTO OajlaHca 3TUX PeaKlInid;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS, BO3MOKHOCTU NMPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCHUTENBHYIO MOJIEKYISPHYIO UM MOJSIPHYIO MacChl BEIECTB, MacCOBYIO IOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMmyse COeAMHEHMs, MacCOBYIO [IOJII0 BEIeCTBa B pPacTBOpE,
IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKON pEaKInH;



coOyoaTh MpaBWIIa MOJB30BaHUS XUMHUECKOW MOCYHOH M 71a0opaTOpHBIM O0OpYAOBaHHEM, a
TaKkKe TpaBmia OOpaIIeHNs] ¢ BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIHSMH TIO BBITIOJIHEHHIO
7a00paTOPHBIX XWMHYECKHX OIBITOB IO IOJYYEHHUIO M COOMPAaHUIO Ta3000pa3HBIX BELIECTB
(aMMHMaKa 1 yriIeKucioro rasa);

IOPOBOAMTH PEAKLUH, IOATBEPKIAIOIIME KAYeCTBEHHBI COCTaB  Pa3iMYHBIX  BELICCTB:
pacro3HaBaTh ONBITHBIM IYTEM XJOpHA-, OpomMHI-, HOAWA-, KapOoHaT-, ¢ocdar-, cHIMKar-,
cynbdar-, TMAPOKCHI-HOHBI, KATHOHBI AMMOHHS U MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BELIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTENBHON IEATEIbHOCTH — aHAJM3 M CHHTE3, CPaBHEHUE,
00001IeHne, CUCTEMATH3aINI0, BBIABICHUE NPHYMHHO-CICACTBEHHBIX CBS3€H — JUIl W3y4CHUS
CBOMCTB BEHIECTB M XHMHYECKHX pEaKIHi, eCTECTBEHHO-HAy4YHbIE METOJbl MO3HAHHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

KonTpoJibHbIE

IIpakTHyeckue

duekTpoHHbIe (LM (POBbLIE)

n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumusa — BaxkHast 00J1acThb

1.1 €CTECTBO3HAHUS U IIPAKTHUYECKON 5 0 2 bu6morexa HIOK

' P https://m.eds00.ru/7f41837c

NESTENLHOCTH Y€eJIOBEKA
bubnunoreka LIOK

1.2 BemecTBa u XUMHUYECKHE PEeaKITUU 15 1 0 https://m.edsoo.ru/7f41837¢

Wroro mo paszneny 20

Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 0 0 bubmmnoreka HOK

' OKCHJIaX https://m.eds00.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax u 8 0 1 bubmuoteka [IOK

' COJISIX https://m.edso0o.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenpaesneeBa. CtpoeHue arToMoB. XuUMH4YeCKasi
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1

[lepuoanueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
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XUMHYECKasA CBI3b.

3.9 0 8 bu6nmmoreka [IOK
' KUCIHTCIBHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIILHEBIC peaKHI/II/I
" 15 bu6nmorexa [IOK
TOTO 1o pasieity https://m.edso0.ru/7f41837¢
p 3 bubnunorexa LIOK
C3CPBHOC BpEMi https://m.edso0.ru/7f41837¢
OBIIEE KOJMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Koutpoasnbie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. BenecTBO U XUMHUYeECKHE PeaKIun
11 [ToBTOpEeHME U yrayOieHne 3HAHUN 5 1 0 bubnnoreka HOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs AUCCOLIMAIIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
91 OO6m1ast XxapakTepruCTUKa XUMUYECKHIX 4 0 1 bubnmnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmorexa HOK
' PYTHEL. S-Ep https://m.eds00.ru/7f41a636
COETUHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHUX Bt 1OK
nOIHOTEeKA
2.3 VA- LA 7 0 1
DTICNCHTOB TPYMIIEL A3OT, Gocop  nx https://m.edso00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 sniemeHToB IVA-rpymnnel. Yrnepon u 8 1 2 bubmmorexa [TOK
' . PYHHIEL p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro no paszneny 25
Pa3zgen 3. MeTa/yibl M HX COeTMHEHU S
3.1 OO6mue cBoiicTBa METAILIOB 4 0 0 bubnmoreka [JOK
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https://m.edsoo0.ru/7f41a636

bubmuorexa [JOK

3.2 Baxknelnme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Paznen 4. Xumus 4 OKpy:Kamomas cpeaa

4.1 BentecTtBa 1 Marepuaiisl B )XKA3HU YeEJIOBEKA 3 buGnnorexa [IOK
' m P https://m.edso0.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK

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

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3yUYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 0 0 bubmuorexa [JOK
yejgoBeKka. Tena u BelecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 II 1
OFUITHE O METOAAX TIOSHAHMA B XUMHH 0 0 07.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuia paboThbl
3 B J1a0OpaTOPUH U MPUEMBI OOpAILICHHS C 1 0 0 bubmorexa HOK
patop P pati 12.09.2023  https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 0 0 bubmuorexa [JOK
pazzieneHus: cMmecein 14.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 0 0 bubmorexa HOK
PHMEP P 19.09.2023  https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOTICRy L 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubmuorexa [JOK
XUMHYECKUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 II
POCIRIC 1 CHOMHBIC BOMleoTha 1 0 0 28.09.2023  https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEHHUE 03.10.2023  https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0 bubmmorexa LIOK
Py 05.10.2023  https:/m.edsoo.ru/ffod2eae

XUMHUYCCKHUX 3JICMCHTOB



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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OTHOCHUTENIbHAS aTOMHAas Macca.

bu6mmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca 10.10.2023 = https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COeIMHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BenectBa. Mosb. MossipHas bubnmoreka [JOK
Mmacca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuueckasi peakius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 26.10.2023  https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YpaBHEHUSAM XUMUYECKHUX PEaKIUi 07.11.2023  https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JIOKEHUST 331\126 eLII{mI bubmorexa [JOK
A P ’ B ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHHUE U bubmorexa HOK
" et o 14.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponsnas padora Nel no teme «Bermecta bubnnorexka [JOK
1 XUMUYECKUE PEAKITHI) 16.11.2023  https://m.edsoo.ru/ff0d4290
Bosnyx — cmechk razos. CocTtaB Bo3ayxa.
21 KI/IC?‘I}(/;XO — 3JIEMEHT U TIPOCTOE Beﬂy:CTBO bubmorexa HOK
POx P B ’ 21.11.2023  https://m.edsoo.ru/ff0d448e
O30H
du3nyecKue 1 XUMUIECKIE CBONCTBA
22 KHUCTIOopo/ia (peakiuy OKUCIICHUS, TOPEHHE) bubmoreia HOK
POz \peart > TP ' 23.11.2023  https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 OKCHUIAX
93 Crioco0bI MOTy4eHHs KUCIIOPO/Ia B bubnnoreka [HOK
1ab0paToOpuu ¥ MPOMBIIUICHHOCTH. 28.11.2023  https://m.edsoo.ru/ff0d497a
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IIpumeHeHue kucnopoaa

TennoBoii 3 PekT XUMUIECKON peaKInu,

24 [IOHSITHE O TEPMOXUMHUUYECKOM YPABHEHUH bubmoreka LOK
P P ’ 30.11.2023  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKHUX PEAKIIUIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 5[3HGI—§I/IC(1];O3 o a, CII0COOBI z:ro Eubmorexa ITOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4cda
MPEAOTBPALCHUS
[IpaxTuueckas padora Ne 3 o reme
26 «[Tonyuenue u cooupanue KHUCIopoaa bubmaorexa IJOK
i oHp poAd, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxxnenue B mpupoje 12.12.2023  https://m.edsoo.ru/ff0d4ddo
28 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [[puMenenne Bojopoaa 14.12.2023 = https://m.edsoo.ru/ff0d4dd0
29 TToHsaTHe 0 KUCIOTAX U COJISIX Brbmmozexa [IOK
19.12.2023 @ https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTy4eHust BOA0OPO/Ia B bubnnorexa [JOK
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padora Ne 4 o teme
31 «ﬁon €HUE U 12061/1 aHKe BOIOpOaa bubmmorexa LHOK
v . P AOPOAE, 26.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTB)
. n bubnmuotexa [JOK
2 M . A
3 OTAPHEIH 00BEM ras0B. 3aKOH ABOrazpo 09.01.2024 @ https://m.edsoo.ru/ff0d542¢
Brrancnenus 00bEMa, KOJIMUECTBa BEIIECTBA
33 rasa o ero U3BeCTHOMY KOJINYECTB bubmaorexa LOK
HoMy Y 11.01.2024  https://m.edsoo.ru/ff0d55a0
BElIeCTBa UK 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BEMHBIX bubmaorexa LJOK
peardt . 16.01.2024  https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusuyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI Bubmorexa I[OK

https://m.edsoo.ru/ff0d587a
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18.01.2024

36 Cocras ocHoBauuii. [Tousstre 00 MHAUKATOPAX buGnnorexa LIOK
' P 23.01.2024  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HeHaCBIH_IGI:HHLIe III))aCTBOpBI. MaccoBas noust bubmmorexa [JOK
25.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON bubmmorexa [JOK
. . ; 30.01.2024  https://m.edsoo.ru/ffod5eba
MacCOBOMU J10JIel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota No2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 01.02.2024 @ https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
ITomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmorexa LHOK
08.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nmoreka [JOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tonydyenune u XuMHU4YECKHE CBOMCTBA KUCIOT bubmorexa HOK
i 22.02.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmuorexa [JOK
MOJIyYEHUs, XUMUYECKUE CBOWCTBA 27.02.2024  https://m.edsoo.ru/00ad9474
[TpakTuueckast paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX 29.02.2024  https://m.edsoo.ru/00ad9b7c

COEIUHEHUIT»
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48 I'enernueckas cBs3p MEXKY KiIaccaMu bubnnorexa [HOK
HEOPTraHUYECKUX COCAMHEHUI 05.03.2024  https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 00606
ODIICHHE I CHCTEMATHIAMULL SHAHH 07.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTponpHas padora Ne3 mo teme "OcHOBHbBIE bubnmoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHCHUMA" 12.03.2024  https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIIACCHPUKAITUU
ol XUMHUYECKHX 3JIeMeHTOB. [ToHsiTHE O nax bubmorexa [JOK
' TPyl 14.03.2024  https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMCHTOB
[Tepuoaudeckuii 3akoH U [lepuoanueckas
52 crucTemMa XuMudeckux anemeHToB /1. U bubmorexa HOK
o 19.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmorera [JOK
PHOABL TPYIIEL, TOATPY 21.03.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIEP. bubnuoteka [JOK
Nzotombr 02.04.2024  https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [lepuoauyeckoit cucremsr J. U bubmorexa [JOK
prox Y 04.04.2024  https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XMMHUECKOTO dJIeMEHTa 10
56 ero nosuoxeHuro B [leproguueckoit cucreme bubmorexa HOK
P 09.04.2024  https://m.edsoo.ru/00ada824
. . Menneneena
3nauenue [lepuoanyeckoro 3aKoHa JIst
57 a3BUTHS HAYKU U npakTuku. [{. U bubmorexa HOK
b e B} P . A 11.04.2024  https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbIN, IEAArOT U TPAKIAHIH
58 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuotexa [JOK
XAMHYECKHUX JIEMECHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHast XuMuveckast CBsI3b bubmorexa [JOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMHUYeCKasi CBSI3b bubmmorexa [JOK

https://m.edsoo.ru/00adaab8
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23.04.2024

61 KoBasieHTHast HEMOsIpHAs XMMHYECKas CBS3b 1 bubmorexa OK
25.04.2024  https://m.edsoo.ru/00adaab9

bubnmoreka [JOK
62 CTemeHk OKHCIeHIA 1 30.04.2024 https://m.edsogru/OOadae28

63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubmmorexa [TOK
07.05.2024  https://m.edso0.ru/00adb076

bubnmoreka [JOK
o4 ORUCTATENH 1 BOCCTAROBHTEH L 14.05.2024 https://m.edsogru/OOadbOYG

65 KonTtponbnast padora Ne4 o reme «Ctpoenune 1 bubnnorexa [HOK
atoma. XUMUYECKask CBSI3b» 16.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 21.05.2024  https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
cucTeMaTu3anus 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2

68 PesepsHblil ypok. O60011eHNE 1 1 bubnnoreka [JOK
cHUCTeMaTH3aIus 3HAaHUI 28.05.2024  https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero U3yUYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuonnueckuii 3akoH. [lepuoauueckas
1 CI/IfTeMI; XAMHYECKHX BHCMIC)HTOﬂB AU 1 0 0 bubmorexa OK
Y 05.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XHMHUYECKHX DJIEMEHTOB IEPBBIX TPEX 1 0 0 bubmorexa [JOK
PBRIIP 07.09.2023 https://m.edso0.ru/00adb6b6
MIEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 0 0 bubnmnoreka [JOK
HEOPTraHWYECKUX BEIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buaesl XuMu4yecKkoil CBA3U U THUIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAITIMYECKUX PEIIETOK 14.09.2023 = https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme

5 I1 i 1 1 0
«[ToBTOpEHUE U yriydaeHue 3HaHUI 19.09.2023
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca

6 Knaccudukanms XumMuueckux peakiifii mo 1 0 0 bubnunoreka [JOK
Ppa3IMYHBIM IPU3HAKAM 21.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYECKON PEaKIIHH.

7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 0 0 bubmorexa HOK

P 26.09.2023  https://m.edsoo.ru/00adbe9a
peaKusIx
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

3 DakTOpPBI, BIUSIOIIKNE HA CKOPOCTH 1 0 0 bubnnorexka [JOK
XUMUYECKON PEaKIUU U MOJIOKEHUE 28.09.2023 @ https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 0 0 bubmuorexa [JOK
peakiuu 03.10.2023  https://m.edsoo.ru/00adcade

10 Teopust SAEKTPOIUTUUECKON TUCCOIIHAITIH. 1 0 0 bu6mmoreka [IOK
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CunbHbIe U cllabble AIEKTPOIUTHI 05.10.2023  https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUi buGnnorexa LIOK

P pearh 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MIPEICTABIECHUN 00 buGnnorexa LIOK
P . 12.10.2023  https://m.edsoo.ru/00add5d8
ANEKTPOJIMTUICCKOM TUCCOITUAIITN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 DIIEKTPOIUTUYECKON bubmmorexa [IOK
peAt P 17.10.2023  https://m.edsoo.ru/00addgb?
IUCCOLMAAN
14 [TousTHE O TUAPOIU3E COJIEH Bubmorexa ITOK
AP 19.10.2023  https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK

15 O6obmerye 1 cueTeMATH3AIMS SHAHNHA 24.10.2023 @ https://m.edsoo.ru/00addd12

16 [IpakTuyeckas pabora Ne 1. «Permenue bubnuoreka [IOK
AKCIIEPUMEHTAJIBHBIX 33729 07.11.2023  https://m.edsoo.ru/00addbfa
KonrtponsHas pabora Ne2 o teme

17 «IIIEKTPOIUTHYECKAS TUCCOIMALHS bubmorexa [IOK

P A HHATI 09.11.2023 = https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»

18 OO01mmas xapakTepuCcTHKa TaJIOT€HOB. bubnuotexa [JOK
XVMMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa 14.11.2023 @ https://m.edsoo.ru/00addfe2
Xaoposogopon. ConsHas KUCIIOTa,

19 xpmﬁqecfns CJ;OﬁCTBa [IOJIVYEHNE bubmmorexa LHOK

’ yi ’ 16.11.2023  https://m.edsoo.ru/00ade104
MPUMEHEHNE
[TpakTiueckas padorta Ne 2 o teme
20 «[TomydyeHue COJITHON KUCIIOTHI, H3VYEHHUE €€ bubnmorexa [IOK
. i » 13YH 21.11.2023  https://m.edsoo.ru/00ade348
CBOWCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

21 eaKIUii, ECIIU OOUH U3 PEAreHTOB JaH B Eubmorexa IIOK
peariui, g p a 23.11.2023  https://m.edsoo.ru/00ade488
N30BITKE

22 OO6mas xapakTepucTika 31eMeHToB VIA- bubmmorexa LIOK

https://m.edsoo.ru/00ade64a
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TPYIIIBI 28.11.2023
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxo>1<p CHHE ce LIII H(l;é ch)Ie I/IHeII)-II/Iﬁ B bubmorexa [JOK
! P vﬂ 30.11.2023  https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHEe CBOICTBA cephbl

24 CepoBogopoi, cTpoeHHE, GPU3HUECKUE U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 05.12.2023  https://m.edsoo.ru/00ade802

o5 Oxkcunel cepol. CepHast KUCIIOTa, (GU3HYSCKHE bubnnoreka [HOK
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE 07.12.2023  https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkiluy, JIexKallue B OCHOBE

26 MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus bubnnoreka [JOK
CEpHOI KUCIIOThl. XUMUYECKOE 3arps3HEHHE 12.12.2023 = https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI

97 Brruucnenue maccoBoil 1011 BbIXOa bubnuorexa [JOK
MIPOAYKTA PEaKIUU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-

28 rpymmnel. A30T, pacpoCTpaHeHUe B IPUPOIE bubmorexa [TOK

PYHIBL. > Pactipoctp . PHPOAE, 19.12.2023  https://m.edsoo.ru/00adeeab
buznyecKkrue 1 XUMUYECKHE CBONCTBA

29 AMMHak, ero pu3nYecKue 1 XUuMHYECKUE bubnuoreka [IOK
CBOMCTBA, IOJIyYCHUE U TIPUMEHEHUE 21.12.2023  https://m.edsoo.ru/00adf004
[Tpaktuyeckas pabora Ne 3 o Teme

30 «lTonyueHne aMmMuaka, U3y4eHHUE €ro bubmorexa HOK

Ve YA 26.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexa [JOK
XUMUYECKHUE CBOMCTBA 09.01.2024  https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB M COJICH aMMOHHS

39 B KQ4e€CTBE MUHEPATBHBIX YI0OPEHUH. bubnuotexa [JOK
XHMHYECKOE 3arpsi3HeHNE OKpYyKarolen 11.01.2024  https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSMHU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas

33 KHCJIOTa, PU3MUECKHE U XUMUUYECKHE bubmmorexa [JOK

’ 16.01.2024  https://m.edsoo.ru/00adf68a

CBOICTBA, MTOJTy4YECHHUE
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Hcnons3oBanue gochaToB B KauecTBe

34 MUHEPATBHBIX YI0OpeHHIA. 3arpsi3HeHue bubmorexa LHOK
PAIILHBIX Y0P 4P 18.01.2024  https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubnnoreka [JOK
buznYecKre 1 XUMUIECKHIE CBONCTBA 23.01.2024  https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE bubnmoreka [JOK
po0JieMbl, CBSI3aHHBIE C OKCHUJIOM YTJIepoja 25.01.2024  https://m.edsoo.ru/00adfebe
(V)
37 VYrosbHas Kucnora u e€ conu bubmorexa [JOK
30.01.2024  https://m.edso0.ru/00ae006c
[IpakTrueckas padora Ne 4 o reme
38 "Tlomy4eHne yrieKucioro rasa bubmorexa HOK
. . ' " 01.02.2024  https:/m.eds00.ru/00ae027e
KauecTBennas peakmusi Ha KapOOHAT-HOH
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnmnoreka [JOK
BElIeCTBaX KaK O COETUHEHUSX yriiepoa 06.02.2024  https://m.edsoo.ru/00ae054e
40 KpemHuii u ero coequHeHus bubmorexa HOK
P 08.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubmorexa HOK
. 13.02.2024  https://m.edso00.ru/00ae0bf2
«BakHeWIe HeMeTaUTbl H UX COSTMHCHUS
42 KonTponbnas padota Ne3 o teme bubnuorexa [IOK
«Bakneine HeMeTamibl U UX COETUHEHUS) 15.02.2024  https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUYECKUX
43 AJIEMEHTOB — METaLIoB. MeTaunueckas bubnuorexa [IOK
CBSA3b M METAJNINYECKasi KPUCTAJUINYECKAS 20.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @U3NYECKUE CBOWCTBA METAIIJIOB
XUMUYECKUE CBOWCTBA METAJLIOB.
44 DNEKTPOXUMUYECKUN Pl HAPSKEHUMA bubmorexa HOK
P P HATP 22.02.2024  https://m.edso0o.ru/00ae1156
METAJIJIOB
45 OO6mue cnocoObI MOTYYEHUS METAJLIOB. bubmuorexa [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

CnnaBel. Beruncnenus no ypaBHEHUsIM 27.02.2024  https://m.eds00.ru/00ae1156
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
PEareHTOB COJCPIKUT MPUMECH
46 [TonsTHE O KOPPO3UU METAIIIOB bubmmorexa [TOK
29.02.2024  https://m.eds00.ru/00ae1278
bubmumoreka [IOK
4 Wenorrete MeTams 05.03.2024 https://m.edsogru/Oan14b2
48 Oxcuipl ¥ TUIPOKCHIBI HATPUSI U Kallus bubmmorexa [JOK
07.03.2024  https://m.edsoo.ru/00ae14b2
49 [Ieno4HO3eMenbHBIE METAILIBI — KaJIbIHIA U bubnnoreka [JOK
Mar"ui 12.03.2024  https://m.edsoo.ru/00ae15e8
50 Baxueime coenuHEHUS KaJIbLIUA bubnmorexa LHOK
14.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o001eHne U cucTeMaTU3alus 3HAaHAN 10.03.2024
52 JKéctkocTh BOBI M CIIOCOOBI €€ YCTpaHEeHHUs bubmmorexa [JOK
21.03.2024  https://m.eds00.ru/00ae1886
53 [TpakTuyeckas pabora Ne 6 o Teme bubnnorexka [JOK
"XécTkocTb BOABI M METOABI €€ yCTpaHEeHUs" 02.04.2024  https://m.edsoo.ru/00aelae8
. bubnunoreka [JOK
>4 Adtiomsril 04.04.2024 https://m.edsogru/Oan1c64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHIA 09.04.2024 = https://m.edsoo.ru/00aelc64
bubnnorexka [JOK
> HKeneso 11.04.2024 https://m.edsogru/OanldSG
57 Oxkcuapl, THAPOKCUBI U conn kene3a (1) u bubnmoreka [JOK
xenesa (1) 16.04.2024  https://m.edsoo.ru/00ae35e6
58 O060011eHre U cUCTeMaTU3alus 3HAaHUN 18.04.2024
59 [TpakTuueckas padora Ne 7. Pemenne bubmuorexa [JOK
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OKCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe 23.04.2024  https://m.edsoo.ru/00ae3de8
«Baxxueiime MeTayIbl U KX COCOUHEHUS
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
€aKLUH, eclIi OJIMH U3 PEareHTOB JaH B
60 §36HHTKG,HJIH COJ;[Hep)KI/ITI:'[pI/IMeCI/I. " 1 bubmmorexa LIOK
BIMHCICHHS MACCOBO IOTH BHIXOIA 25.04.2024  https://m.edsoo.ru/00ae1750
MPOJYKTA PEAKIIUU
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 30.04.2024
62 KonTtponbsHast padora Ne4 o reme 1
«Baxuelnre MeTasuibl 1 UX COSIUHEHU 07.05.2024
63 BemectBa 1 maTepuansl B IOBCEIHEBHOM 1 bubnnoreka [JOK
YKU3HU YEJIOBEeKa 13.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKaAOILEeH 1 bubnmnoreka [JOK
cpelibl 14.05.2024 @ https://m.edso0.ru/00ae4270
65 Ponp XxuMuM B pelIEHUH SKOJIOTHYECKHUX 1 bubnnorexka [JOK
npoOiem 17.05.2024  https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 21.05.2024  https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHU 23.05.2024  https://m.edsoo.ru/00adb33c
68 PesepsHslit ypok. O6006111eH1E U 1 bubnnorexka [JOK
cucTeMaTtu3anus 3HaHU 28.05.2024  https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumus. 8 kiacc: yueb. mis odmeoopazoBarenbHbix yupexacauii / O.C. ['abpuensH. - 3-€ u31., CTPEOTHIL. -
M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yue0. ams obieoopazoBarenbHbIX yupexacauii / O.C. I'abpuensH. - 3-e u3/., CTPEOTHII. -
M.: Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. 'abpuensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HacronpHast kaura yautens. XuMusi. 8 KIIL.:
MeTtoaudeckoe ocoowue. - M.: Ilpoda, 2021.

2. I'abpuensu O. C., SmykoBa A. B. Tetpaas 1 1abopaTOpHBIX OIMBITOB U MPaKTUYECKUX padoT. 8 ki. K
yuebHuky O. C. ['abpuensina «Xumus. 8 kiace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yuednuky O. C. 'abpuensna «Xumus». 8 kinacc / O. C.
Iabpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodue k yueOHuky O. C. I'abpuensna «Xumus». 9 knace / O. C.
Iabpuensa. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kapThol kK yueoHuky O. C. 'abpuensHa «Xumus. 8 KJ1accy» : METOIUYECKOe
nocobue / JI. . Acanosa. — M. : [Ipoca, 2020

6. Xumus : TexHosioruyeckue kapThol kK yueoHuky O. C. 'abpuensna «Xumus. 9 Kj1accy» : METOIUYECKOe
nocobue / JI. . Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTponbHble 1 mpoBepouHble paboThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C.
I'aOpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: lpoda, 2022. nanuble

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit ans yautens «5 uay Ha ypoxk XUMHI»
http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHast kKoyekius « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSI.
Konnexnust Poccuiickoro o0meo0pa3oBaTeasHOTO TopTana

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omumnuaza MKoIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUS: SIEKTPOHHBIA YI€OHUK JJIsI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH y4EeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMHUSI

http://www.chemistry.ru JlucraniimonHast oMMITHaIa IO XUMHUH: TEJICKOMMYHUKAITMOHHBIN
00pa3oBaTeNbHBIN TPOCKT






