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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Aa€T MOpECTaBICHUE O IEJsAX, OOIIel cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOTrPpaMMbl IO XHMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENbHOCTH O0O0YyYarolmerocs IO OCBOCHUIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH OOyYaIOIMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECTICUMBAIOTCSA CIECIIM(PUKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIA  SBISIETCS  MEJaroruvecKu



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0o nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

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

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METOJaM NO3HAaHUs B Hayke. M3yueHue XMMHH NPOUCXOOUT C IPHUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMHUYECKHX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JOCTYNHBIX 0000IIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM [IO3HAHUS MPU M3YyYEHUH BEUIECTB WU
XUMHUYECKHUX PeaKluii, B (OpMUPOBAHUHN U PA3BUTUU MO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTENbCKON
JeSITEIbBHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalieHus C BEIIeCTBAaMH B
ITOBCEHEBHOM KU3HU.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)KHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:



— (dopmMupoBaHHE HMHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI HA CHUCTEMAaTH4YeCKOe MpUOOIICHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEIBLHON JEATEILHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YyHaOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEr0 MHUpa, MCIHOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'YMAaHUCTHYECKUX OTHOIIICHUIA,
MOHMMAHUSI IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIIMUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. PuU3NYECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHHE
BenlecTB. [loHsATHE 0 MeTOAax mo3HaHWs B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opMyna. BalreHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

dusnueckre U XUMUYECKUE SIBJICHUSI. XUMUYECKasi peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeAUHEHUs, PA3JI0KEHHS, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUA XMMUYECKHX peakuuid (pasyioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (I1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHueE, AUCTWLIALUA, XpoMarorpadus, IpOBEICHHE OYUCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOTHBIX BO/I.

Knaccudukanus neopranmuecknx coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Krmaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHoctm metamnoB H. H. bekerona.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
NpeKpalleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHIOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHHE W HU3YUYCHHE
CBOMCTB BOJOpojia (TOpeHHe), B3auMojaeicTBHe Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1| MOJIb, HCCJEAOBAaHHWE OCOOEHHOCTEM PACTBOPEHHUSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHue o0pa3IOB  HEOPraHWYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHne B3aumojencTBua okcuaa meau (II) ¢ pacTBOpom cepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUuil HeUTpalu3aluu, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla JAPYTMM M3 PacTBOpa COJIM, PELICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

[Mepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J{. . Menneneesa. [lepuoas
u rpynnbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXKJaHVH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pa3ioKeHHs, COSTUHEHU).

Mesrcnpeomemmnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XMMHHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMUX eCTeCTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAYYHBIM (pakT, TUIoTe3a, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOINBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsll, BELIECTBO, TEJNO,



00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHUUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XMMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalausA, KaIbLUA U HX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIlA KPUCTAIUIMYECKON PELIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3jIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEAKIHM 110 pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX U Te€TEPOre€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW PEAKLUUU U IOJIOKEHUE XUMHUUYECKOTO

paBHOBECHUSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBINM  OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBienue YpPaBHEHUU

OKHUCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHu3M JIHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus IPOTEKaHUS peakIuii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccorumanuu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura u anmasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH
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OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOpPOB BEIIECTB, Mpolecca JTUCCOIMAIMM KUCIOT, IIeJIoued U  coJiel
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaklui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUMid HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe XJopa
(B3auMOJIEHiCTBUE C MeETayIlaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsgHas KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJy4CHHE, IpUMEHEHHe. JleiicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHW3M 4eJIOBEKa. BakHelmme XJIOpuipl U UX
HAXO0XKJEHUE B IPUPOJE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3ndYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYeCcKre cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (uU3MUECKUEe W XUMHYECKHME CBOMCTBa (00mMe Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@puyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCIMHEHHI B TPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKMCIECHHA. A30T, pacIpOCTPAHEHHE B MPUPOLE,
¢duznyeckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUUYECKHUE CBOMCTBA, MoJyyeHue U npuMeHenue. Con aMMOHMUS,
ux (U3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUE U XHUMHYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopenuil. XuMu4ecKoe 3arpsi3HeHHe OKPYKarolleld cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
aloTpornHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u dpochopHas Kuciaora, Pu3ndecKue U XUMHUIESCKHIE CBOMCTRA,
nosyuerue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX yIOOPESHUM.



OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npuponae. OKCUIbI yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnoGanbHOr0 MOTEIJICHUS KIMMAaTa, IMapHUKOBBIN
b dexT. YronpHas KucaoTa u €€ Comu, uX (PU3NIecCKue U XMMUIECKHUE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHI WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojiax — U ux
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE H
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcusie kpemaust (IV) u kpemHueBor kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEJUWHEHHI (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPHUAJIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BAaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4EHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyabdar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUi, TOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAaHUE BHJICOMATEPHUAJIOB), V3y4ECHUE MOJIeJIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
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yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHE, PacllO3HABAHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

MeTaJibl 1 MX COeTMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramndeckas CBsi3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemérka.  JJEKTPOXUMHYECKHH  psin
HanpspkeHUi MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
crocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesoynble MeTauibl: nOJIOKeHKUE B [leproanueckoil cucTeMe XMMUYECKUX
anemenToB JI. M. MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
dusnueckre 1 XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpust U Kanust). OKCUIIbI U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHWe IIEeNOYHbIX METaIOB M HX
COCIMHEHUM.

[IlesioyHO3EeMENBbHBIE METAJUIBI MAarHMM M KaJIbLUW: IIOJIOKEHHUE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B Ipupoe. PU3nyecKkre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseiiine coeauHeHUs KalbUusd (OKCHUI, THUIPOKCHUMA, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxOXKIE€HHE B npupone. Puznueckue u
XUMHYECKHE CBOICTBa amOMUHUSA. AMPOTEpHbIE CBOMCTBA OKCHUJA U THAPOKCUAA
ATFOMHUHUSL.

Keneso: nmonmoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MenngeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHUUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIPOKCHUIbI U cosn kenesa (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYEHHE PpE3YyJbTaTOB KOPPO3UUM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIU W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJNB30BAaHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, LIUHKA, JKeje3a
(IT) u xeneza (III), mequ (1), HaGnrOAEHNE M OMUCAHUE TIPOLIECCOB OKPAITMBAHUS
IJJAMEHH MWOHAMU HATpWs, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TMIPOKCHIA aTIOMUHUS
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Y TUJPOKCHU/IA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxkunelue
METaJUIbl U UX COCAUHECHUS.

XuMHUA 4 OKPYKAKIIas cpeaa

BemectBa m matepuansl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB MaTepUasiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHUH XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KilacCUpUKAIMs, TEPUOAUYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJuOaKTUBHOCTb, MOJIEKYJa, DSJICKTPUYECKUM 3apsi, MPOBOAHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTO’IEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIM4HOCTHBIE ~ pPE3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)nIaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACIEIUI0, TTOHUMAaHHsS 3HAYECHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2)rpa:kaaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIIBHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3)IIEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBIIOLIKE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOAbI, B3aUMOCBA3SIX YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHWH MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIIHBIMM TEXHUYECKUMU CPEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4)popMupoOBaHUA KYJIbTYPbI 310POBbS.

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTU COOJIIOJIEHUs TMpaBui O€30MacHOCTH TMpU  OOpallleHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S)Tpya0BOro BOCIIMTAHMS:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBLHON JAESTENHHOCTA U Pa3BUTHS HEOOXOUMBIX YMEHH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble MPU WU3YUYCHUH XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC
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NPU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C IPYrMMU MHOHSTHIMH), UCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXIY OOBEKTaMH HU3Yy4EHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJCIbHBIC MPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MPEJICTABICHUN BBIABISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KA4ye€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOAOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIUIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUUHbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO UCIOJb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:
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YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WiM) JHUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOW W MCCJIEAOBATENBCKOM  JEATEIBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIEe 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OIICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMEHUE
MCIMOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUM 33/ IaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHUSI, YMEHUSI U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOAHAs), BaJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasl peakiusi, KiacCHuPUKaius peakiuil: peaxiuu
COCMHEHUS, PEAKLUHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiinm,
AP0 aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAs! CBSI3b,
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WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpymnma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCao JIEKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON AEATEIHPHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );
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CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHMSMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHHUIO PACTBOPOB LIETIOYEH M KUCIOT C IOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTaaeH, METHIOPAHXK U JPYTHE).

K xonIy o0yueHus B 9 Kjacce peMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHHWOH, NPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTop, XHUMHYECKOE€ paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJIMYEeCKass pemeTKa, KOpPpO3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHUA XUMUYECKON
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbich Ilepuonnyeckoro 3axkona [I. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paziIuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie u OonbIIM€ TMEPUOABI, COOTHOCUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W
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pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB U UX COCAMHEHUN B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHUIO CTENEHEH OKHUCICHMS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJICH, TOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISPHYIO W MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMmyIe
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYAOBaHHEM, a TaKXe TMpaBWwia OOpamieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIBHON JEATCILHOCTH — aHaJH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
IPUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero KonrposbHele IlpakTiaeckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHSATUSA
Xumust — BaxkHas 0o0J1acThb

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU eATEIbHOCTH https://m.edso0.ru/7f41837c

YyeJIOBEKa

12 BemecTBa 1 xuMuaeckue 15 1 bu6nuoreka [IOK

' peakiu https://m.edso0.ru/7f41837c

Htoro no pazneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnuoreka [JOK

' 00 oKkcHaIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsatue o kucinorax 8 1 bubnmnorexka HOK

' H COJIAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 butbmmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Paspnen 3.11epuoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MennesieeBa. CTpoenune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

[Tepuonnuueckuii 3aKOH U
31 [Iepuonnueckas cucrema 7 butbmmoreka [IOK
' XUMHYECKUX 3eMeHToB Jl. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
3.2 XuMuueckas CBs3b. 8 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKuCIUTENbHO- https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIJIBHBIC PCAKIINHN
Hroro no paseny 15 ﬁﬁ?ﬁgggggg/ﬁmwsn
PeszepBHOE Bpems 3 BH@_IHOTeKa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m NporpaMMEI pasi Beero KonTpoabubie IIpakTuuyeckue f)lﬁi)pg)f OBAT eJ)ILHH e
padoThI padoTshI pecype
Pa3znes 1.BeniecTBO U XUMHYECKHE PeaKIIUNU
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bbu6mmoteka [JOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubnnorexa [JOK
XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka [HOK
aneMeHToB VIIA-rpynmel. ["asorensr https://m.edsoo.ru/7f41a636
o | S e ; BuGmorea 10
S https://m.edso0o.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX En6miorexa LIOK
28 onewenos VA-pynm. Asor, qocop x| 7 ! i im s 071612636
24 sevenros NV Arpymes Vesepor : ) 2 Bu6mnorera LLOK
KPCMHHUIA H X COCMHCHUA https://m.edso00.ru/7f41a636
Hroro no pazneny 25
Pa3znen 3.MeTasiibl U MX COeIMHEHUS
3.1 O61ue cBoiicTBa METaIIOB 4 E&?ﬁ%ﬁ:&%gﬁ};}c 412636
3.2 Baxxueiire Metauibl 1 UX COSIUHEHUS 16 1 2 but6mmorekxa [IOK
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https://m.edsoo.ru/7f41a636

Hroro no pazueny 20
Pa3znen 4.Xumus u oKpykamonias cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMms 3 Bubmiorexa LIOK

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

OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontpoabubie  Ipaxruyeckue U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yesioBeka. Tena u BelecTna 01.09.2023  https://m.edsoo.ru/ff0d210c
2 IlonsaTue o MeTo1aX MO3HAHHUS B 1 bubmuorexa [JOK
XUMHHU 04.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpATOpUH U IPUEMBL 1 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
pazzeneHusi cMecen 11.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 Bu6miorexa 1IOK
> «Pasnenerye emecen (a npumepe . 15.09.2023  https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
18.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 22.09.2023  https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 buGmorexa LIOK
25.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
29.09.2023  https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xumaccias Gpopmyna. Banentrocts ! 02.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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OrHOCUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

1 OTHOCUTEbHAS MOJICKYJIIpHAs Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMAYECKOTO bubmuoreka [JOK
9JIEMEHTA B COCMHEHUH 09.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MoutsipHast Mmacca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 ®usnueckue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMHYecKasi peaKius 16.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yciioBHs POTEKAHUS bubnnorexa [HOK
XUMUYECKHUX PEaKIni 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YpaBHEHHS 23.10.2023  https://m.edsoo.ru/ff0d3b88
B
g | D e i Bumorera 10K
. P 26.10.2023  https://m.edsoo.ru/ff0d5708
peaxiui
K1 .
o | Ko mvareom pen Bumorra 10K
. P : 06.11.2023  https://m.edso0.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B.JI — Y4EHBIN-
N ATET. SD0RT 10.11.2023  https://m.edso0.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHHA
20 Konrtponsnas padora Nel o teme 1 bubnuoreka [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITAN 13.11.2023  https://m.edsoo.ru/ff0d4290
B — .C
p | Do s Cooms Bucmorra 10K
AY%d. POl 17.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
@ .
g | S u oamecens oot Butmorca 10K
pon " ’ 20.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C 0
o | oo monysema aopors Bumorra 10K
patop P ' 24.11.2023  https://m.edsoo.ru/ff0d497a

[IpuMeHeHue kucnopoaa
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TennoBoii 3¢ hexkT XuMuIecKoi
pEaKIuy, OHITHE O

bubmuoreka [JOK

24 TEPMOXMMHUYECKOM ypaBHEHUH, IK30- U 27.11.2023  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYCCKHUX PEAKIIHSIX
55 Jupasmenic noya, erocoon o buGmorexa LIOK
P AYxa, 01.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEA0TBPALEHUS
26 dlonyeemmie n cotmpane ricropoa uGorera LIOK
7 oHP oA, 04.12.2023 = https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTB)
27 Boaopon — snemeHT u npocroe bu6mmorexa [IOK
BenlecTBo. Haxoxenue B npupojie 08.12.2023  https://m.edsoo.ru/ff0d4ddoO
8 DduU3NYECKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. [I[pumeHnenne Bomopoaa 11.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [TonsITHE O KUCIIOTAX U COMAX Eubmorexa IIOK
15.12.2023  https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnuoteka [JOK
nabopaTopuu 18.12.2023  https://m.edsoo.ru/ff0d4dd0
I1 04
31 lonyaenme n codmpane soropors uGorexa LIOK
T P AOPOAE, 22.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 25.12.2023 | https://m.edsoo.ru/ff0d542¢
B N
3 emeermarass o oo mosecrmons BuGnorera LIOK
- My 29.12.2023  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B 61.e
34 L:;’I{(;T{Igm :alf e;’flf i: 22)3:1?01;2 3aKOHa Eubmorexa LIOK
ypas peariutn it 09.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKkue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJIBI 12.01.2024  https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [TonsTie 06 bubnmoreka [JOK
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MHMKATOpax 15.01.2024  https://m.edsoo.ru/ff0d59e2
B .H
| D, B Bnsorea 10K
JHETNE pasBOPh 18.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBasi 107151 BEILIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeIeIEHHON MacCOBOM JT0Iei 22.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTponbnas paborta Ne2 o teme 1 bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKkcHbl: cOCTaB, KiIacCU(PUKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa 29.01.2024  https://m.edsoo.ru/ff0d664e
n .
41 ncnomms, ocHomx u avpotepiix Bu6miorera LIOK
’ P 02.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIATypa 05.02.2024  https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM 09.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa 12.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TosrydyeHne U XUMHYECKUE CBOKCTBA bubnuoreka [IOK
KHUCIIOT 16.02.2024  https://m.edsoo.ru/ffOdfee2
C :
16 crocotm nomyeemma. ximmeckic BuGimorera LIOK
N i ’ 19.02.2024  https://m.edso0.ru/00ad9474
CBOWCTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 22.02.2024  https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 I'eneTnueckas CBA3b MEXKIy KJIacCaMHu bubnmoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 26.02.2024  https://m.edsoo.ru/00ad9a50
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O00011eHUE U CUCTEMATU3ALMS

bu6mmoreka [IOK

49 3SHAHHUHN 29.02.2024  https://m.edsoo.ru/00ad9ch2
KonTpomnbras padora Ne3 eMe
50 "OCH(I:BHBIG KJII;CCLIT ?Ieoprggan:éKHx 1 bubmorexa LIOK
o 04.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[Iepsrie mon
5L xmmconm: snemenon, Hommme o BuGmiorexa LIOK
' 07.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepu 5
52 Mepuoicexas ciicteva xuvcei BuGmiorexa LIOK
11.03.2024  https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menneneera
bubmuoreka [JOK
53 Teproet, rpyriel, HOATPYIIIB! 15.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
snep. M3oTomsl 18.03.2024  https://m.edsoo.ru/00ada342
Crtpoenue 31eKTpo obomoue
55 aTT(f)Mo:I ine;eﬁg;ﬁlgg;onﬂﬁe:lcgﬁ bubmorexa LIOK
22.03.2024  https://m.edsoo.ru/00adaébc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuoanueckoii cucreme /1. U. 03.04.2024 | https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAyKH U nipakTuku. J[. U. bubnuorexa [IOK
MenieneeB — y4€HbIN, IEJArOr U 08.04.2024  https://m.edsoo.ru/00adad6e
TpaKJIaHUH
58 DJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMHYECKUX 2JIEMEHTOB 12.04.2024  https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Howwast xumieckas cBise 15.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMU4YeCKas bubnuoreka [IOK
CBSI3b 19.04.2024  https://m.edsoo.ru/00adaab8
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61 KoBaneHntHas HenoasipHas XUMUYECKAs 1 bubnunoreka [HOK
CBSI3b 22.04.2024  https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens okucenus 1 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuorexa [JOK
peaKIu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 bubmorexa LIOK
06.05.2024  https://m.edsoo.ru/00adb076
KonTtponpnast padora Ne4 o teme
bu6mmorexa [IOK
65 «CTtpoenue aroMa. XuMHUYECKast 1 1 08.05.2024 https://m.eds0o.ru/00adb4s6
CBSI3b»
66 PesepBHblit ypok. O6o0mIieHNE U 1 bubnnorexa [HOK
cUCTeMaTu3aIus 3HaHUI 13.05.2024  https://m.edsoo.ru/00adb33c
67 Peseprusblit ypok. O6o01menue u 1 bubnuoreka [IOK
CcHCTeMaTHU3aIvs 3HaHUI 16.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHslit ypok. O600111eHNE U 1 bubmmoreka [JOK
cHUCTeMaTH3aIus 3HAaHUI 23.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KVIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne w3ydeHus 06PA30BATEBHBIE
padoThI padoTsI pecypesI
[Tepuonuueckuii 3aK0OH.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 31eMeHTOB J[. U. 01.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHE

2 CBOICTB XﬁMI/I‘leCKHX ZIJI;{M:}I;I;IOB 1 bubmmorexa LIOK

N 04.09.2023  https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHUYECKHX BEICCTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAIINYECKUX PELIETOK 11.09.2023  https://m.edsoo.ru/00adbac6
KontponbHas padora Nel no reme

5 «[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1 1 15.09. 2023
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxumMmmuaeckux 1 bubnnorexka [JOK
peaKIuii Mo pa3IuYHBIM NMPU3HAKAM 18.09.2023  https://m.edsoo.ru/00adbcb0
ITo € 0 CKOPOC €CKOi

7 peaII{;TIIIH HOI:{;II;HeT(I;I I)‘(:I\I/I/IOI/;ZHIfLDI;I u 1 Bubmioreka LTOK

' 22.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
IlonsTHe 0 XUMHYECKOM
)
8 1 cropoers xiimuceKoit peaxmn i 1 bumiorexa LIOK

P peadt 25.09.2023  https://m.edsoo.ru/00adc28c
MOJIOXKEHNE XMMUIECKOTO
paBHOBECHS

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakiumn 27.09.2023  https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUYECKON

bu6mmoreka [IOK

10 Amccounati. CUIBHbIC 1 CTa0bIe 02.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUs peak Ui Eubmorexa ITOK
05.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnnoreka [HOK
00 2JIEKTPOJIUTUYECKON 09.10.2023  https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
X N o
| e ok s BuGorea 101
pedl N 12.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOLIUAITIT
14 [TonsTHEe 0 THIPOIU3E COeH bubinorexa HOK
16.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAHUH 20.10.2023 | https://m.edsoo.ru/00addd12
I1 §] Ne 1.
16 <<§:§ITGI;I{I;IZC§2§HIZ;H(§:HTMLHLIX Eubmorexa IIOK
23.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
K §] Ne2
17 Onextpommmecxas mccommas 1 BiGmiorexa LIOK
p a AT 26.10.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIui B PACTBOPAX»
06 .
18 Xmwmtecue caoiicraa ma mpumicpe BuGmiorexa LIOK
PHMEp 06.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
X .C
19 xmummcoce onoiioma, momysenie BuGmiorexa LIOK
’ ya ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 0 Ne 2
20 Honysene commoi kororst BuGmiorera LIOK
ya N . ’ 13.11.2023  https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
21 Brruucnenust mo ypaBHEHUSIM bubnuoreka [JOK
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XUMHAYECKHX PEAKIUi, €CIIU OJIMH U3 17.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO61as xapakTepuCTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmnsl 20.11.2023  https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOAU(PHUKALINN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHeHU I bubmuoreka [JOK
B IIpUpoie. XUMUYECKHE CBOMCTBA 24.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubnuorexa [JOK
(bu3HUYecKre U XUMUICCKIE CBOMCTBA 27.11.2023  https://m.edsoo.ru/00ade802
5| g o o Busorea 10K
. 01.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMCHCHUE
XUMUYECKUE peaklinu, JIexalire B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMUYECKOe 3arpsi3HeHne 04.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cepsl
97 Brraucienie MacCcOBOM JOIU BBIXOJA 08.12.2023 BI/I6J'.II/IOTCKa HOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpynmsl. A30T, bubnmoreka [JOK
pacnpocTpaHeHue B IPUPO/IE, 11.12.2023  https://m.edsoo.ru/00adeea6
(bu3HYecKre U XUMHUIECKUE CBOMCTBA
A
29 thxdiaelzaki: 021(/)113712;1;?1;(6); €HHue U bubmorexa [IOK
> TTOIYH 15.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
IT 0
0 lonyuenme avwmaka, mysenme er BuGmorexa LIOK
ol > 13YH 18.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmoreka [JOK

33



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XHUMHAYECKHE CBOWCTBA 22.12.2023  https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX BuGnorexa LIOK
32 ynoOperuii. Xumirieckoe N 25.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH Cpelibl
COEJIMHEHUSIMU a30Ta
dochop. Oxeun docdopa (V) u Butnorexa LOK
33 pocopras KHenoTa, Qusmicckue 1 28.12.2023  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocdaToB B
34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOIHON CPEIbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHue B BuGnorexa LIOK
35 MPHPOZE, Qu3HHCCKHE H XHMHECKHE 15.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcunpl yriaeposa, ux GU3NYeCcKue u
36 XAMHUYECKHE CBOKCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE TTPOOIEMBI, 19.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHJIOM yriiepoja (IV)
37 VYronbHast KUCHOTA U €€ CONU bubmorexa [JOK
22.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "IlosrydeHne yrieKucioro rasa. bubnnorexka [JOK
KadectBennas peakius Ha kapOoHaT- 25.01.2024 @ https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbBIE MTOHATHUS 00 Butmorexa LIOK
39 OPTAHITHECKIX BEIIECTBAX KAk O 29.01.2024  https://m.edsoo.ru/00ae054e
COCMHEHUSIX yTepoaa
40 Kpemuuii u ero coenuneHus Eubmorexa LIOK
P A 02.02.2024 = https://m.edsoo.ru/00ae080a
41 [TpakTuyeckast padora Ne 5. bubmuoreka [IOK
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Pemenue skcnepuMeHTaIbHBIX 33024 05.02.2024  https://m.edsoo.ru/00ae0bf2

o TemMe «Baknelnne HeMeTaIbl U

HAX COETUHEHUI»

KonTpoinbsHas padora Ne3 1o Teme

42 <<B:)¥(FI)JCJ;II;;IH2 ieM;aﬂnHl:I I/IZ( ! 1 Bubmorexa HOK

09.02.2024 | https://m.edsoo.ru/00ae0el8

COEIMHEHUS

OO01mmas xapakTepucTHKa

XAMUYECKHUX DJIEMEHTOB —

43 MeETaJII0B. MeTajinuecKkas CBs3b 1 bubmuorexa [JOK
MeTaJUTHYecKasi KpucTaInaecKas 12.02.2024  https://m.edsoo.ru/00ae103e
pemérka. Pu3nYecKue CBOMCTBA
METAJIJI0B
X i .

b N P 16.02.2024  https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO1u11e criocoObl MOTyYEHHS
.C .B

o | omamn e Bemcrns Busmorea 10K
yp PCAKIIHH, 19.02.2024  https://m.edsoo.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB Eubmorexa IIOK

22.02.2024 | https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 [Herotrere MeTanb! 26.02.2024  https://m.edsoo.ru/00ael14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kajus 01.03.2024  https://m.edso00.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubnnoreka [JOK
KaJIbIUH ¥ MarHui 04.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxxuelmnme coenMHEHNS KAJIbIU brbmiorexa [IOK

07.03.2024 | https://m.edsoo.ru/00ael15e8

51 O0001IeHe B CUCTEMAaTH3aIs

3HAHUHI 11.03.2024
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JKEcTKOCTh BOABI U CIIOCOOKI €8

bu6mmoreka [IOK

52 YCTpaHCHHS 15.03.2024  https://m.eds00.ru/00ae1886
I1 6ota Ne 6
53 "iioroers somtn werom cf BuGmorexa LIOK
" a A 18.03.2024  https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuoreka [JOK
>4 Amommimii 22.03.2024 | https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55 TUIPOKCHUIA 03.04.2024 https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 08.04.2024  https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIH Keje3a bu6mmorexa [IOK
(IT) u xenesa (III) 12.04.2024  https://m.edso0.ru/00ae35e6
58 O0o0011IeH1E U CHCTEMATHU3ALIHS
3HaHWI 15.04.2024
ITpakTruueckas padora Ne 7.
59 Pemenue skciepuMeHTABHBIX 337249 bu6mmoreka [JOK
1o TeMe «BakHeHe MeTalIbl U UX 19.04.2024 @ https://m.edsoo.ru/00ae3de8
COCIUHEHMS»
Beruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJIEPKUT NMpHUMecH. Brruncnenus 22.04.2024  https://m.edso0.ru/00ael1750
MacCOBOM JOJIM BBIXO/IA MPOTYKTA
peaxkuuu
61 O0o0011IeHNEe U CHCTEMATH3aLIHS
3HAHUI 26.04.2024
KonrtponsHas padora Ne4 o reme
62 «BaxkHeiIne MeTabl 1 UX 1 03.05.2024
COEIMHEHUS
63 BemiectBa u marepuassl B bubnnoreka [HJOK
IMOBCEIHEBHOM )KU3HHU YeJIOBEKa 06.05.2024 | https://m.edsoo0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnunoreka [HOK
OKpYIKaroIen cpeibl 13.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubnmoreka [JOK
IKOJIOTHYECKUX TPOOIEM 16.05.2024  https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o0mIeHne 1 1 bubnuoreka [IOK
CUCTEMATH3AN 3HAHUI 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
CUCTEeMAaTH3alMsl 3HaHUH 22.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubmmoreka [IOK
CUCTEMAaTH3AalNs 3HAHUI 24.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKUE MATEPHUAJIBI VIS YUUTEJIA

3alayHMK MO XUMHH : 8 KJIacC : [ ydamuxcsi 001eo0pa3o-BaTesIbHbIX
yupexnenuii| / H.E. Ky3nenosa, A.H. JI€Bkun -. M.: Benrana-I'pad, 2012. —
128 c. : mn.

129 crpanun

3aayHuK 10 XUMHH : 9 Kiace : [ ydamuxcst o01meo0pa3o- BaTeIbHbIX
yupexaenuii| / H.E. Ky3ueuosa, A.H. JIEBkun -. M.: Benrana-I'pag, 2012. —
128 c. : nmn.

129 crpanun

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru.

https://infourok.ru.

https://sochisirius.ru
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