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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMHUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOMN
porpaMMbl OCHOBHOI'O 00111ero oOpa3zoBanus, npenacrapieHHbix B ®I'OC 000, a
TaKkK€ Ha OCHOBE (eaepainbHO pabouell MporpaMMbl BOCIIHTAHHS U C y4ETOM
KOHIICTIIIUYA TIPEToAaBaHus y4eOHOro mpeaMmera «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusax Pocculickon @enepamnumu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEAX, OOMmEeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M Pa3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHABINBACT 00s13aTENIBHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpuBaeT paclipefielieHue ero Io KilaccaM M CTPYKTYPUPOBAaHHUE 10
paznenaM M TeMaM MPOrpaMMbl TIO XHMHH, OMPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
pOrpamMMbl Ha YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMsI, a TaKXke TPeOOBaHMIA K
pe3ynbTataMm oOy4YeHHUST XUMUW Ha YPOBHE IIeJIeH N3YUEHUS MPeaMETa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATCILHOCTH OOYyJaromerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XWUMHUHU CIYXKUT OCHOBOW s (OPMHPOBAHUS MHPOBO33PCHUS
oOy4JaroIierocs, ero MpeACTaBICHUN O MaTepuaJbHOM EAMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (GopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUs TriIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  IIJIi  caMOpa3BUTUS U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1el 1 (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHPOBAHHWE MBIIUICHUS W TBOPYECKHX CITOCOOHOCTEH
OOydJaroImuMxcsi, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JICSITCIIBHOCTH,
DKCIIEPUMEHTATILHBIX M HCCICIOBATCIbCKUX YMEHHUW, HEOOXOIWMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHAIBHOMN JCATCIBHOCTH;

3HAKOMHUT CO CIeNU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJIsAIa HA €IUHCTBO PHUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
»TanoMB (OPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CrIocOOCTBYEeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAy4YHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
o0Opa3oBaHHe 00Yy4AIOIIUXCS.

JlanHble HampaBiieHWs B OOYyYEHWHM XUMHUU OOECIECUYMBAIOTCA CHEIUPUKON
colepkaHusi  y4eOHOTrO  MpeaMeTa, KOTOPBIA  ABISETCS  NeJarorudecku



aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONMPENeIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00Ier0o 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CrtpykTypa cojepkaHus HporpaMMbl MO0 XUMHHM C(POpPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojpepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O NPHHLMILY
MOCJIEIOBATERHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3axkona /. WM. MenaeneeBa Kak OCHOBHOIO 3aKOHA
XUMUU;

— Y4YEHHUs O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— TPENCTaBICHUA 00 DIEKTPOJMTUYECKOW JUCCOIMAIMU  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBIMIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (DOPMUPOBAHMIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHHM NPOUCXOIUT C MPHUBIICUCHUEM
3HAaHMN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arlolmuid MUpy,
«buosnorus. 5—7 kiaccel» u «dusnka. 7 Kinacey.

[Ipy w3ydeHMH XUMUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHHI OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMBl XMMHUYECKHX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM,
JIOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWHW B YYCOHO-TIO3HABATENIbHOW ¥ y4eOHO-UCCIIeN0BATEIHCKON
NeSATEeTbHOCTH, OCBOCHHMM TIPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipn M3ydeHun XUMUU HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMS BAXKHOE
3HaUCHUE MPUOOPENH TaKHe 1eJH, KaK:
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— (GOpMHpPOBAHHE WHTEJUIEKTYallbHO PpPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM 5KU3HU;

— HaIpaBJICHHOCTh ~ OOy4YeHHUs  HAa  CHCTeMaTH4YecKoe  MIpPHOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCIIOBUM, CIIOCOOCTBYIOIMHUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
ONbITa PAa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOMNX YHHUBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JIEATCIBHOCTH;

— ¢opmupoBanue oOmeld GYHKIUOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM YHCJIE YyMEHHUH OOBSICHATh U OLICHUBATh SIBJICHUS
OKPYXAaIOIIEr0 MHpA, MCIOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUH TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM NEATEIbHOCTH;

— dopMupoBaHHe Yy  OOydYaromUXcsi TyMaHUCTHYECKUX  OTHOIICHMIA,
MOHUMAHUSl [EHHOCTH XUMHUYECKUX 3HAHUM JJii BBIPAOOTKH DKOJIOTHYECKU
LEJIeCO00Pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHUE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(dHIIA M HANPaBICHHOCTH NAJTbHEUIIErO
oOy4eHus.

OOmiee YUCIO 4YacoB, OTBENEHHBIX [UISI W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YeIOBEKa. XUMHS B CHCTEME HAYK.
Tena wu BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHe O MeTojax Mo3HaHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas opmyina. BanreHTHOCT aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHast macca. B3anmMocCBsA3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nyecKue U XUMUYECKUE SIBJICHUS. XUMUUYECKasl peakiusi U €€ Mpu3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBuiiaMH paOOThl B JJAOOpaTOpUu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JibJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHIA
memu (1) mpu HarpeBanuu, B3aumoielicTBrE xene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadus, mpoBeJeHNE OUYNCTKU MTOBAPEHHOU
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BeLECTB

Bo3ngyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 3iaeMeHT W mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (GU3HMUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUST KUCTopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajuioTporHas MoAUGUKAIIS KUCTOpOoa.



TennoBoit 3DPexT XUMUYECKON pEeaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- U DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — nsnemMeHT M mpocroe BeunlecTBo. HaxoxkaeHuwe Bogopojaa B
npupoae, GU3MYECKUE U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

MoutspHbIil 00BEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEIL
HaceolllieHHbIe M HEHACBIIIEHHBIE PacTBOpPHl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4denoBeka. KpyroBopoT Bojbl B IpUPO/IE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmyeckux coenuHeHuid. Oxcuapl. Knaccuduxarus
OKCHUJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kraccubukamnuss ocHOBaHUW: MIENOYM W HEPaCTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciot. Ousnyeckue u
XUMHYECKHEe cBoMcTBa KuUCIOT. Pan axktmBHOcTH MeTauioB H. H. bekerosa.
[lonyuyeHne KuCIOT.

Comu. Homenknarypa conei. OU3nUeCKUe U XMMHYECKHE CBOWMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUIA.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPEACIICHUE COAECpPKaHMs KUCIOPOa B BO3/lyX€, MOJTyUYCHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3llOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMyHOM PACTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C OINpPEIETEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
UCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJFOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH,
u3yueHue B3aumojencTBua okcuaa menu (II) ¢ pacTBOpom cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/ad Mo Teme «BaxHeillne Kiacchl HEOPraHUYECKHX
COCITMHEHUI.



IHepuonuueckuii 3axkoH u Ilepuoauveckas cucreMa XUMHUYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKH KJIACCU(PUKAIMU XUMHYECKUX dieMeHToB. [lonstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JJIEMEHTOB /.
N. Menneneesa. Kopotkonepnoanas 51 JUIMHHONIEPUOIHAS dbopMbI
[Tepronnueckoit cucreMbl xumuuyeckux 3meMmeHToB 1. Y. Menneneesa. 1lepnoast
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTomnsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. WM. Menneneesa. XapakTepucTuka XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue [lepuoanyeckoro 3akona u [leppoanveckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHSA Hayku W npaktuku. [[. U. MenaeneeB — y4y€HbI H
rpa)KJaHVH.

Xumuueckass cBsa3b. KoBajeHTHass (MOJsIpHAsT M HEMOJSpHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCINUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJI0OYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pas3ioKeHUs, COSTUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanmnszanust MeXnpeaMETHBIX CBS3€HM NPU M3YYEHMH XMMHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIC MOHATHS: HAy4HBIM (PakT, TUMOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: Marepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOINBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsll, BELIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, MOJIE3HbIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peakius

[lepnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKHUX JIEMEHTOB /l.
N. MenaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHAYECKUX DJJIEMEHTOB IIE€PBBIX TPEX MNEPUOAOB, KaausA, KAIbLUA U HX
COCIMHEHNH B COOTBETCTBUM C TIIOJIOKEHHMEM JJIEMEHTOB B llepmomgmueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

Crpoenue BemiecTBa: BUABI XMMHUYECKOM CBSA3U. THIIBI KPUCTAIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakuil Mo pa3InyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYAacCTBYIOIIMX B pEaKIMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, IO
MU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHUSL.

[lonsiTue o ckopoctu XumHuueckoud peakuuu. Ilonarne 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M Te€TEpOre€HHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHUSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  JJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiieHue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2MEKTPOIUTUYECKON AUCCOLUALNN. DJIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMUA BHUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oomeHa. Y CI0BUsI IPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W coOJeil B CBeTe MPEACTaBICHUH 00 AIEKTPOIUTHUECKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHM KPUCTAULINYECKUX PEIIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB M HEMETauloB (rpaduTa W anamasza), CIO0XKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEeaKlHH
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOpPOB BELIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU



(BO3MOXXHO  HCMOJB30BAHME BUJEO MAaTEpPHAOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakluudid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiMi pasyIoKeHHs, COCIMHEHNs), paclo3HaBaHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTasiibl 1 MX coeIMHEHU S

OO6masi xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPEe  XJopa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMmeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHW3M 4YesjoBeKa. BakHeWline XJIOpUAbl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3HUYECKUE U
XUMUYecKrue cBOMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mME Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOcO0a MOJY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B MpUpojie. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUAMH Cepbl (KHCIOTHBIE OXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepucTtuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
buszndeckue U XuMrueckue cBoiictea. KpyroBopor asora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u npuMenenune. Com aMMOHUS,
ux (pu3nyecKkue U XUMUYECKUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJiydeHHe, (PU3MYECKUE U XMUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX
ynoopeHnil. XuMu4yeckoe 3arpsi3HeHUe OKPYKarolllel cpe/ibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
aloTponHbie Moaudukammu (ochopa, GUMUIECKHE W XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMHUUESCKHIE CBOMCTRA,
nosyuerue. Mcmons3oBanne GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OpEHUH.

OO6miast xapaktepuctuka aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAM(UKAIIUKA, PACIPOCTPAHEHHE B Mpupoae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOmus. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaeposa, ux



10

bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a riao0anbHOTO TMOTEIUIEHUS KIKMMaTa, IMapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ coiu, ux (HU3NYECKue U XMMHYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbple HMCTOYHUKHA YIJIEBOAOPOAOB (yrojib, MNPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI WX TepepaboTku (O€H3WH), UX pOJIb B OBITY M MPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B OKM3HM YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCINHEHHUN.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, IOJIYYEHUE W
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpencraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kuciaore. CHIMKAThI, UX UCIOJb30BaHUE B
OBbITY, B MPOMBIIUICHHOCTH. BaxkHeillne cTpouTeNnbHbIE MaTepuaibl: KepaMHuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKUMU HA XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMS], OMNBIThL, OTPAXKAIOIIHME (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TAJIOTEHOB M MX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasamMu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHUE
BUJICOMATEpHAIOB), HaOIIOIEHNE TTpoliecca OOYTIIMBaHUs caxapa IMoj JeHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakinK Ha Cyiabdat-
VMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KAueCTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpHU3HAKOB
UX [IPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXXKHO ~ HCIOJB30BAaHME  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAIUTMUYECKUX pemEéToK anmasa, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS.
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MeTasuuibl 4 UX COeAMHEHMS

OO6m1as xapaKTepUCTHUKAa XUMHUUECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
UX TMoJiokeHuss B Ileproandeckoll cuUCTEME XHUMHUYECKHUX dJjieMeHTOB /I,
N. MenpaeneeBa u ctpoeHuss atomoB. CTpoeHHE METAILIOB. MeTaminyeckas CBS3b
W METaUIMYEeCKass KpUCTAUIMYECKas pemeTKa. IJIEKTPOXUMHUYECKUU  psi
HaNpsOKEHUN MeTaioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayuioB. OO61iue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmognueckon cHUCTEME XMMUYECKUX
anemeHToB J[. M. MenaeneeBa, CTpO€HME HMX aTOMOB, HAaXOXIACHHUE B IPUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCMHECHUM.

[IlemoyHO3eMENBHBIE METAUIBI MAarHuii W KaJbLIMK: IIOJIOKEHUE B
[Tepuomnueckout cucreme xumuuyeckux simemeHToB [l. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaxOX/JIeHUE B pupoae. PU3N4YECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxueime coequHEHHS KalbIUs (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ0KeHUE B [leproanueckon cucteMe XMuMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE aroMa, HaxoxiaceHue B mpupone. dusnueckue n
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTFOMUHUSL.

Kenezo: nosoxenue B [leppoandeckoil cucteMe XMMHYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHME aroMa, HAXOXJAEHUE B Ipupone. Pusnueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCHIbI, THIAPOKCHUIBI U cosn kenesa (11) u xenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMd METaUIOB W CIUIAaBOB, HMX (HU3UICCKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MpOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMii HA WOHBI: MarHus, KajJbllHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNe U OMMCAaHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHHM WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxkHenime
METaJIJIbl U KX COCUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeJioBeKa. bezomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.
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XUMUYECKOE 3arpsi3HEHUE OKpYyXKarolled cpenbl (mpeaesbHas IOMyCTHMast
KOHIIEHTpaus Bemects, aanee — [1JIK). Ponb xumuu B pelieHun 3KOJ0THYECKUX
npoOJieM.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE 00pa3lloB MaTepHaIOB (CTEKJIO, CIUIABbl METAJIOB, MOJUMEPHBIE
MaTepHuabl).

Mesicnpeomemmunie céazu

Peanmnsanpss MeXNpenMETHBIX CBSI3€M NPH HM3y4YEHUM XUMUHA B 9 Kiacce
OCYULIECTBJISIETCS 4Y€pe3 HCIIOJNb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAayuYHbIE IMOHATHS: HAay4dHbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJAUYHOCTb, HAOIIOJEHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: marepus, aTroM, O3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIIMYUHBI, €AMHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTe3, ApixaHue, OMocdepa, FKOCUCTEMA, MUHEpAIbHbIC
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPOJIbI, OJE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMU
COLMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBe MpaBUJaMd W HOPMaMHU TMIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOyYaromIuxcs
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOIIEHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUIO, IIOHUMAaHUS 3HAYCHHUS XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUE o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax M MNPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATeIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4ueOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE U IIOCTYIIKA CBOMX TOBAPHUILEH C ITO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IMOJYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,
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UHTEpeC K OOYYeHUI0 U I[O3HAHMIO, JIIOOO3HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHWE LEHHOCTU JKW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBuUi OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Npodeccuil U TpyJa pa3InyHOro poja,
YBAXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs MPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpene;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEIecO00pa3HOe OTHOUIEHHWE K MNPUPOJE KaK HCTOYHUKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CyIECTBOBAHUs, IOHUMAaHUE EHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAKOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJTy4YaeMble TIPU U3YYCHUM XUMHH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYphl, OCO3HaHUS TJ00aTbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JIJIs
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE EUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecreunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHUIO M OCYIIIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.
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IMo3HaBaTebHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHsI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPH OCBOCHUHU
3HAHWUU: PacCKPhIBaTh CMBICI XUMHUYECKHX IMOHATHH (BBIACIATH WX XapaKTEepPHbBIE
NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMH TIOHSATHSMH), UCTIOIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (JAaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUH,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMCHSITh B TMPOIECCE TO3HAHUS TOHATHS (MPEIMETHBIE W
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33/71a4, C YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKU W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTeIbCcKHe 1eiiCTBUS:

YMEHHUE HWCIOJB30BaTh IMOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TakKe B Ka4eCTBE OCHOBBI I (DOPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHUE OIbITa MO IUIAHUPOBAHHWIO, OpPraHWU3allMA W TPOBEICHHIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MpEACTaBICHUS, MOTydaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(HaygHO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATh IMPOTHBOPCUUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHUE TPUMEHSATh Pa3IMYHBIE METOJbI M 3alpOChl MPHU IMOUCKE M OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIsi BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA, IPHOOPETCHUE ONBITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmMamu rpaduKi 1 BX KOMOWHAIIUSMY,

YyMEHUE UCIONB30BaTh W aHAIM3WPOBATH B TIpolecce y4yeOHOW U
MCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
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CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOIIeH NpUpoIHON
Cpellbl.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbIE eliCTBHUSL:

YMEHHUsI 3aJaBaTh BOMPOCHl (B XoAe Auaigora W (WIM) JIHUCKYCCHHU) IO
CYIIECTBY  OOCyXJaemMoil  TeMbl, (OpPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

YMEHUS  TIPEACTABIATh  IMOJYYEHHBIE  pPE3yJbTaThl  MO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
PE3YNIBTATOB BBITIOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTpPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOUN
MO3HABATEIILHOM W MCCJIEOBATEIbCKOM  JCSATENBHOCTH  TPU  PELICHUU
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JCHCTBUM, OINpeAeieHre KPUTEPUEB II0 OILIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHbBIE YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOSITEIBHO OIpPEAENATh ILEJH JAESITeIbHOCTH, IUIaHUPOBAThH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTax — BELIECTBAX M PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 33IaHUN.
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HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeIMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepaibHON paboyeil mporpaMMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JNeucTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K koHniry oOyuyeHus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHUM: aTOM, MOJEKYyIa,
XAMHUYECKUN  3JIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BENIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
peakius, KiaccupuKaiusa peakui: peakiiuid COSIUHEHUs, PEaKIUU Pa3IoKEeHUs,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, 5K30- U JSHIAOTEPMUYECKHUE PpEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, siApo aToMa, SJICKTPOHHBIA CIIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSpHAsS U HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATHM U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

MCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBJICHUsI (hOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENISITh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTD
BEII[ECTB K OMNpPEACIEHHOMY KJIacCy COeAUHEHUM 1o GopmysiaM, BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs] M MIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath cMmbIci  Ilepuonnueckoro 3akona [,  UW. Menneneesa:
JEMOHCTPUPOBATh  [OHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJIOXKEHUS B Ilepuoanueckor cucteMe, 3aKOHOB
COXPAaHEHHsS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4E€HUs, 3aKOHa ABOTAIpO;

OMHUCHIBATh W XapakTepu3oBaTh TaONMMuHyr0 ¢opmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TJjaBHas moiarpymmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», Maneie u OONbLIME MEPUOADI,
COOTHOCUTH 00O3HAUCHHUS, KOTOphie wHMeroTcs B Tabmmie «llepuoanueckas
cucreMa xumuueckux anemeHTtoB .  U. MennmeneeBa» ¢ 4MCIOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
aipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

KJaccu(UIMpPoOBaTh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUUYECKHE peakiuu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeroBoMy G (DEKTy);
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XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEpXKIasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHMUSI XUMHUYECKHUX MPEBPAIICHUNA B Pa3IUUHbIX
YCIOBUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (QopMysie COSAUHEHHS, MAacCCOBYIO
JIONII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peaxIumy,

IPUMEHATH OCHOBHBIE OMEPALMN MBICTUTEILHON EATENbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IleHHEe, CUCTEeMAaTH3allMI0, KIacCU(UKAIUIO, BHISIBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€ — I HW3Y4YEHHMs] CBOWCTB BEIIECTB U
XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METObl IMO3HAaHUSI — HAOJIIOACHHE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICICHHBIN);

CJIEI0BaTh MPaBUJIaM MOJIb30BAaHUS XUMHUYECKON MOCYI0HM U J1abOopaTOPHBIM
00OpylI0BaHUEM, a TaK)Ke MpaBujIaM oOpallleHUsl C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKUUSMU IO BBINOJHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB 10
MOJYYEHUIO W COOMpaHUIO Tra3000pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh H MPOBOJAWTH XHWMHUYECKHUE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W KHUCJIOT C TOMOIIBI0 HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xonity o0ydyenust B 9 kijiacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX MOHSITUH: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKUCIICHUS,
XUMUYECKas PEeakiusi, XUMUYECKasl CBs3b, TEIJIOBOM A(DPexT peaxiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBOP, JICKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTUYECKAS
JIMCCOLIUALINS, PEAKIIMA MOHHOTO0 0OMEHa, KaTaJiu3aTop, XUMUUECKOE paBHOBECHE,
oOpatuMble U HEOOpaTUMbIE PEAKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
pEaKlMu, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAHOBJICHHE,
ajuioTponusi, aM(pOTEpPHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, HOHHas,
MeTaJTYecKas), KpHUCTaUIMYecKas pemerka, KOPpO3HWs METalioB, CILUIABBI,
CKOPOCTh XHMHWYECKOM pEAKLMM, MPEAENbHO nomyctuMas koHueHtpauus [IJK
BEILIECTBA;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

WCITOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;
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OTPEENATh BaJICHTHOCTh M CTENEHb OKUCICHHUS] XMMHUYECKUX 3JIEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIacCy COEAMHEHWH 1o ¢dopmyiaM, BHJA XUMHYECKOW CBs3M (KOBaJiEeHTHa,
WOHHAs, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA 10
XUMHUYECKON (opmysie, XapakTep Cpelbl B BOAHBIX PAcTBOPAaX HEOPTraHUYECKHUX
COCIMHEHUH, TUIT KPUCTAINIMUECKOMN PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci [lepuoamueckoro 3akona [I. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ileprogudeckoil CHCTEMBl XUMUYECKUX SJIEMEHTOB: Pa3IMyaTh MOHSTHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpynmna (b-rpymnmna)», mansie u
OonbpIIIE  TIEPHOJIBI, COOTHOCHUTh OOO3HAYCHHS, KOTOPhIE HWMEIOTCS B
NEePUOJIMYECKON TaOIMIE, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B MpENesiax MalbIX IEPUOJOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS X aTOMOB;

KJaccu(UIMPOBaTh XUMHUYECKHE JIIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE Peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TEIIOBOMY A(QeKTy, MO0 U3MEHEHUIO CTEINEHEM OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIMME U CHEIUDUUECKUEe XUMUYECKHE
CBOMCTBA TMPOCTBIX W CIIOKHBIX BEHIECTB, MOJTBEPKJas OMKHCAaHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBIISAITh ~ YPAaBHEHUS  DJIEKTPOJUTUYECKOM  JUCCOIMAIMA  KHUCJOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa,
YpaBHEHUSI PEaKUui, MOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U
MEK]ly BELIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUU
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJII0 XHMHMUYECKOTO 3JIeMeHTa Mo (opMmysie COEAUHEHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOpPE, MPOBOIUTH PACUYEThI MO YPaBHEHUIO XUMHYECKOU
peaKkIuu;

co0JIr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOU MOCY/I0N U J1abopaTOPHBIM
o0opyI0BaHUEM, a TaK)Ke IpaBuUjia OOpallieHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMA TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OMNBITOB TIO
MOJIYYCHHIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);

MPOBOAUTH PEAKIUU, MMOATBEPKIAIOIINE KAUECTBEHHBI COCTAB PA3IMUHbBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimmkar-, cynbdar-, TUIAPOKCUA-HUOHBI, KaTUOHHI aMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYECKHX
BEILIECTB;
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MPUMEHSATH OCHOBHBIE ONEPALIMH MBICTUTEIBHON JEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O000IIeHHe, CHCTeMaTH3allMi0, BBISBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHsI CBOMCTB BEIIECTB U XMMHUECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAHUA — HAOJIOJEHUE, H3MEpPEHHUE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
No HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos DnexTpoHHbIe (U POBLIE)
/i Bcero | KouTtponbHbIE [IpakTnueckue o0pa3oBaTeNnbHbIC PECYPCHI
paboTHI paboTHI
Pa3nen 1.IlepBoHayajibHble XHMHYECKHE MIOHATHSA
1.1 | Xumus — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 2 bu6nmoreka IIOK
NPaKTHYECKOH JICSITEIbHOCTH YEJIOBEKa https://m.edso0.ru/7f41837c

1.2 | BemecTBa 1 XUMHUYECKUE PEAKIIUH 15 1 0 bu6nmoreka [IOK
https://m.edso0.ru/7f41837c

Wroro no pazneny 20

Paznen 2.Bakneiime nmpeacTaBUTe M HEOPraHMYECKUX BElECTB

2.1 | Bo3ayx. Kucnopon. [Tonsitue 06 okcuaax 6 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.2 | Bomopona.lloHsiTHe 0 KHCIOTaX U COJISAX 8 0 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

2.3 | Bona. PactBopsl. [lonsiTie 00 ocHOBaHUAX ) 1 1 bubnnorexka HOK
https://m.edsoo.ru/7f41837c

2.4 | OCHOBHBIE KJTACCHI HEOPTAaHMYECKUX COCTUHEHUI 11 1 1 bubnmnorexka [HOK
https://m.edsoo.ru/7f41837c

HWToro no pazneny 30

Pasnen 3.11epuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB. XMMHYECKASl CBA3b.
OKHCIUTEbHO-BOCCTAHOBHUTEIbHbIEC PeaKIul

3.1 | Ilepmogmueckuii 3axkoH u [leprogmueckas cuctema 7 0 0 bu6mmoreka [JOK
xumudeckux snemeHToB [1. . MenneneeBa. CtpoeHue https://m.edsoo.ru/7f41837c
aToMa

3.2 | Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIILHbBIC 8 1 0 bubnuoreka [IOK
peaKium https://m.edsoo0.ru/7f41837c

Hroro no paszneny 15 bubmuoreka [JOK

https://m.edsoo0.ru/7f41837c

PeszepBHoe Bpemst 3 bubnmoreka [JOK

https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KUIACC
Ne HaumenoBanue pa3zienoB U TeM nporpaMmbl KosmmuecTBo yacos OnexTpoHHbIE (U POBEIC)
n/m Bcero | Kontposbhbie [IpakTrueckue 00pasoBaTebHBIC PECYPCHI
paboThl paboThI
Pa3znesn 1.BemecTBo U XMMHYECKHE PeaKIIUU
1.1 | [loBropeHue u yriyOneHne 3HaHUH OCHOBHBIX Pa3JIeIOB 5 1 0 bubmmorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEaKITUi 4 0 0 bubmuorexka [JOK
https://m.edsoo0.ru/7f41a636
1.3 | DeKTpoIuTHYECKas: JUCCOIHAIUA. X UMUUYECKHE 8 1 1 bu6mmoreka [JOK
peaKiMu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2.HemeTasjibl M HX COeIMHEHUS
2.1 | Obuas xapakTepucTUKa XUMUYECKHX deMeHToB VIIA- 4 0 1 bubnunoreka [JOK
rpymibl. ['anoreHsl https://m.edso0.ru/7f41a636
2.2 | Obmas xapakTepucTUKa XUMUYECKHUX dJIeMEeHTOB VIA- 6 0 0 bubnunoreka [JOK
rpynibl. Cepa u e€ coeTMHEHMSI https://m.edso0.ru/7f41a636
2.3 | O6mas xapakTepucTUKa XUMHUYECKUX JIeMEHTOB VA- 7 0 1 bub6nuorexa [IOK
rpynimbl. A30T, ocdop U UX COCAMHEHHS https://m.edso0.ru/7f41a636
2.4 | O0mas xapakTepuCcTUKa XUMHUIECKUX IeMeHTOB [V A- 8 1 2 bubnnorexa [JOK
rpynnsl. YTIepoa U KpeMHUH U MX COSTMHEHHUSI https://m.edsoo.ru/7f41a636
HWToro no pazneny 25
Paznena 3.MeTasi1bl 1 X COeTHHEHHA
3.1 | O0wmume cBoicTBAa METAJLIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 | BaxHeiimre MeTaIIbI K UX COCTHMHECHUS 16 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
HWToro no pazneny 20
Paznen 4. Xumus u OKpy:Kamomas cpeaa
4.1 | BemecTBa U MaTepuanbl B )KU3HU YE€TIOBEKA 3 0 0 bu6mmoreka [JOK
https://m.edso0.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
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8 KJIACC
No Tema ypoka KonmuectBo yacoB Hara DNeKTpOHHBIC IU(PPOBHIE
/1 Bcero | KontponbHbIE [IpakTnueckue HA3Y4YEHUS o0pa3oBaTeNbHBIC PECYPCHI
paboThl paboTHI
1 [Ipenmer xumun. Pollb XMMHH B )KU3HU YEIIOBEKA. 1 04.09.2023 | bubauoreka IJOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 06.09.2023 | bubauoreka IJOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuyeckas padora Ne 1 «[IpaBuia paboTsl B 1 11.09.2023 | bubaunorexa LIOK
1abopaTOpPHK U MPUEMBI OOpAILEHHS C https://m.edsoo.ru/ff0d23dc
712a00paTOPHBIM 000PYIOBAaHHEM)
4 YucTeie BemecTBa 1 cMecH. CriocoObI pa3ieeHus 1 0.5 13.09.2023 | bubnuoteka [IOK
cMmeceil. BxoHas auarHocTuka https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas paborta Ne 2 «Paznenenue cmeceit 1 18.09.2023 | bubnuoteka LIOK
(Ha mprMepe OYHMCTKH IMOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 20.09.2023 | bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 25.09.2023 | bu6mmoreka [IOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 1 27.09.2023 | bubmamoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 02.10.2023 | bubamoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 | 3aKkOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 04.10.2023 | buonmoreka IIOK
Xumndeckas Gopmyrna. BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX JJIEMEHTOB
11 | OtHOcuTenbHAs aTOMHast Macca. OTHOCUTEIIbHAS 1 0.5 09.10.2023 | bubauoreka IJOK
MoJIeKyIsipHas Macca.OleHoYHas TIpoleIypa https://m.edsoo.ru/ff0d323c
12 | MaccoBast 10151 XHMHYECKOT'O 3JIEMEHTA B 1 11.10.2023 | bubauoteka [JOK
COCIMHEHUHT https://m.edsoo.ru/ff0d350c
13 | KonmuectBo BemectBa. Mok, MossipHas Mmacca 1 16.10.2023 | bubamnorexa [{OK
https://m.edsoo.ru/ff0d5230
14 | ®usuyeckne U XUMUYECKUE SIBJICHHUA. 1 18.10.2023 | bubnuoreka [JOK

XuUMHU4YeCKas pCakusid

https://m.edsoo.ru/ff0d37fa
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15 | Ilpu3Haku U yCJIOBUS MPOTEKAHMUS XUMHUCCKHUX 23.10.2023 | bu6imoreka [IOK
peakiuii https://m.edsoo.ru/ff0d3al16
16 | 3aKOH COXpaHEHHS MACChI BEIIECTB. XUMHUECKUE 25.10.2023 | bubamnoreka [JOK
YpaBHCHHSI https://m.edsoo.ru/ff0d3b88
17 | BelunclieHHS KOJIMYECTBA, MACChI BEIIECTBA 110 08.11.2023 | bubauoreka IJOK
YpaBHEHHSM XMMHUUYCCKHX PEaKIHii https://m.edsoo.ru/ff0d5708
18 | Knaccudukanus XuMHYECKUX PEaKIIni 13.11.2023 | bubmmoteka [IOK
(coemMHECHMSI, PAa3IOKCHHS, 3aMCIICHIS, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 | M. B. JIoMOHOCOB — y4Y€HBIA-IHITUKIONE/IHCT. 15.11.2023 | bubmmoteka [IOK
O0001eHE U cUcTEMAaTU3as 3HAHUN https://m.edsoo.ru/ff0d40c4
20 | KonrponbHas padota Nel o Teme «Bemecta u 1 20.11.2023 | bubnuoreka LIOK
XUMHUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
21 | Bo3nyx — cMmech ra3zoB. CocTaB BO3ayXa. 22.11.2023 | bubnuoreka [IOK
Kucnopox — anemeHT u npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e
22 | dusnyecKkre 1 XUMHUYECKUE CBOMCTBA KUCIOPOa 27.11.2023 | bubnuoreka [IOK
(peakiuu okucieHus:, ropenue). Iloustue 06 https://m.edsoo.ru/ff0d4614
OKCHJaX
23 | CriocoOBlI MoTy4YeHHs KHCIIOpOo/Ia B 1a00paTopuu U 29.11.2023 | bubamoreka [JOK
npombinuieHHOCTH. [IpuMenenne kucmoposaa https://m.edsoo.ru/ff0d497a
24 | TennoBoii 3P PEKT XUMHUECKON PEAKIIUH, TIOHSITHE 04.12.2023 | bu6mmoteka [IOK
0 TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHJIOTEPMHUUYCCKHUX PEAKIIUSIX
25 | TonnuBo (HedTh, yroib U MeTaH). 3arps3HeHue 06.12.2023 | bu6nuoreka LIOK
BO3J1yXa, CIIOCOOBI €ro MPeI0TBPAICHHSI https://m.edsoo.ru/ff0d4c4a
26 | IIpaktuueckas pabota Ne 3 no reme «Ilomyuenue 11.12.2023 | bubaunoreka [IOK
U cOOMpaHKe KUCIOPOa, M3YUYCHHE er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bogopona — 21eMEHT U MPOCTOE BEIIECTRO. 0.5 13.12.2023 | bu6nuoteka [IOK
Haxoxenue B npupo;ie.OneHoYHas mporeaypa https://m.edsoo.ru/ff0d4dd0
28 | dusnyeckre U XUMHUYECKUE CBOICTBA BOJIOPOJIA. 18.12.2023 | bubaunoreka [IOK
[TpumeHeHre BO0OpOIa https://m.edsoo.ru/ff0d4dd0
29 | [loHsaTHE O KHUCIIOTAX U COMISAX 20.12.2023 | bubauoreka IJOK
https://m.edsoo.ru/ff0d50d2
30 | CrocoOsI moy4eHus BOJAOPO/Ia B JIAOOpaTOPUH 25.12.2023 | bubamoreka [JOK

https://m.edsoo.ru/ff0d4dd0
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31 | Ilpaktuyeckas padbora Ne 4 o teme «Ilomyuenue 27.12.2023 | bu6mmoreka [IOK
1 coOMpaHKe BOJIOPOJIA, U3YUYCHUE €0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
32 | Mounsipablit 00bEM ra3zoB. 3akoH ABoOraapo 10.01.2024 | bubaunorexa LIOK
https://m.edsoo.ru/ff0d542e
33 | Beruncinenus o0béMa, KOJIMUECTBA BEILIECTBA raza 15.01.2024 | bubauoteka [IOK
I10 €r0 U3BECTHOMY KOJHYECTBY BEIIECTBA HIIH https://m.edsoo.ru/ff0d55a0
00BEMY
34 | BeruncneHnust 00bEMOB Ta30B MO YPaBHEHUIO 17.01.2024 | bubnuoteka [JOK
peaKiMy Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
35 | ®usnyeckre ¥ XUMUYSCKHE CBOMCTBA BOJIBI 22.01.2024 | bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanwuii. [loHsiTHE 00 HHIUKATOPAX 24.01.2024 | bubnmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 | Bomna kak pactBopurens. HackimeHHbIe 1 29.01.2024 | bubnmoreka [JOK
HEHACHIIEHHBIC pacTBOPHI. MaccoBast 10J1st https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
38 | IIpakTuueckas padota Ne 5 o reme 31.01.2024 | bu6nuoreka LIOK
«[IpuroToByieHHE PACTBOPOB C OMPEACIEHHON https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA
39 | KonrponbHas pabota Ne2 o Teme «Kuciopoz. 1 05.02.2024 | bu6nuoreka LIOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 | Oxcuabl: cocTa, Ki1accuuKaius, HOMEHKIATypa 07.02.2024 | bubauoreka IJOK
https://m.edsoo.ru/ff0d664e
41 | [lomy4yeHue U XMUMHYECKHE CBOMCTBA KHCIOTHBIX, 12.02.2024 | bu6nuoteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 | OcHoBaHUs: cOCTaB, Ki1accudukaus, 14.02.2024 | bubnuoteka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 | IlonydyeHue U XMMUYECKHE CBOMCTBA OCHOBAHUI 19.02.2024 | bubaunoreka LIOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: coctaB, KIaccu(pUKaIus, HOMEHKIATypa 21.02.2024 | bubnuoreka IJOK
https://m.edsoo.ru/ff0dfee2
45 | Ilony4yeHue ¥ XMMUYECKHE CBOMCTBA KUCIIOT 26.02.2024 | bubnuoreka [IOK

https://m.edsoo.ru/ff0dfee2
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46 | Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI 28.02.2024 | bu6imoreka [IOK
NOJY4CHHsI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 | Ilpaktuueckas padorta Ne 6. Pemenue 04.03.2024 | bu6nuoreka LIOK
AKCICPUMEHTAIBHBIX 3a1a4 1Mo TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKHUX COCTMHEHHI»
48 | 'emetnueckas CBsA3b MEXIY KJIaCCaMU 06.03.2024 | bubauoreka IJOK
HEOPraHUYeCKUX COCITMHECHUM https://m.edsoo.ru/00ad9a50
49 | O06oO0mmEeHre U cucTeMaTH3aIUs 3HAHUHA 11.03.2024 | bu6mmoteka [IOK
https://m.edsoo.ru/00ad9ch2
50 | Kontponbnas pabota Ne3 mo teme "OCHOBHbIE 1 13.03.2024 | bubnuoteka LIOK
KJIACCHl HEOPTaHMYECKUX COCIMHEHHIA" https://m.edsoo.ru/00ad9ela
51 | IlepBbIe MONBITKY KJIACCU(PUKAIIMA XUMUYECKHUX 18.03.2024 | bubnuoteka [IOK
asieMeHTOB. [ToHsTHE O TpyIax CXOAHBIX https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
52 | Ilepuogmueckuii 3axoH u [leproanyeckast cucrema 20.03.2024 | bubnmoreka LIOK
xumuaeckux 3nemenTos JI. Y. Menpeneesa https://m.edsoo.ru/00ada52c
53 | [lepromsl, TPYIIIIEI, TOATPYIIIEI 01.04.2024 | bubnmoreka [JOK
https://m.edsoo.ru/00ada52c
54 | Ctpoenue aromoB. CocTaB aTOMHBIX S7Ep. 03.04.2024 | bu6nuoreka LIOK
W3oTOmBI https://m.edsoo.ru/00ada342
55 | CTpoeHue 3IeKTPOHHBIX 000JI04YEeK aTOMOB 08.04.2024 | bu6nuoreka LIOK
anemeHTOB [lepuoauueckoit cucremsr . 1. https://m.edsoo.ru/00ada6bc
Menpeneesa
56 | XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA 10 €T0 10.04.2024 | bubmmoteka [IOK
nosioxxeHuto B [lepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 | 3nauenue [lepuoanyeckoro 3aKoHa i pa3BUTUS 15.04.2024 | bubaunoreka [IOK
Hayku U nipakTuku. J[. . MenneneeB — y4éHbIH, https://m.edsoo.ru/00ada96e
Me/Iaror U TPaskJIaHuH
58 | DIEeKTPOOTPHUIIATETFHOCTH ATOMOB XUMHUYECKUX 17.04.2024 | bu6imoteka [IOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 | MoHHast XuMHYECKas CBSI3b 22.04.2024 | Bubauoreka IJOK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas moysipHas XHMHYECKas CBS3b 24.04.2024 | bubaumoreka [JOK
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https://m.edsoo.ru/00adaab8

61 | KoBajeHTHas HEMOJSIpHAS XUMUAYECKAsI CBS3b 1 29.04.2024 | bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
62 | CreneHb OKHUCIICHHS 1 06.05.2024 | bubauoreka IJOK
https://m.edsoo.ru/00adae28
63 | OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUN 1 08.05.2024 | bu6imoreka [IOK
https://m.edsoo.ru/00adb076
64 | OKHUCIIUTENHN U BOCCTAHOBUTCIIN 1 13.05.2024 | bu6nuoteka [IOK
https://m.edsoo.ru/00adb076
65 | Koutponbnas pabota Ne4 o teme «CTpoeHue 1 1 15.05.2024 | bubnuoteka [IOK
aTromMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 | PesepBHblil ypok. O000IIEHNE U CUCTEMATHU3AIIHS 1 20.05.2024 | bubauoreka IJOK
3HaHU https://m.edsoo.ru/00adb33c
67 | PesepBHblil ypok. O000IIEHHE U CUCTEMATU3AIIHS 1 22.05.2024 | bubauoreka IJOK
3HaHU https://m.edsoo.ru/00ad9ch?2
68 | PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS 1 27.05.2024 | bubnmoreka [JOK
3HaHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 55
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9 KJIACC
No Tema ypoka KonmuectBo yacos Hara DIIEeKTpOHHBIE [UPPOBBIC
/1 Bcero | Konrponwsnbie | IlpakTuueckue HA3Y4YEHUS o0pa3oBaTenbHbIC PECYPCHI
paboTHI paboTHI
1 [Tepunoanueckuii 3akoH. [lepuonnueckas cucrema 1 04.09.2023 | bubauoreka [JOK
xumudeckux 3nementos JI. M. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB 1 06.09.2023 | bubauoreka [IOK
XMMHUYECKHMX JIEMEHTOB IEPBBIX TPEX MMEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus u HoMEHKIIaTypa HEOPraHUYEeCKUX 1 11.09.2023 | bubnuoteka [IOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOM CBSI3M M TUITHI KPUCTAUTMYECKUX 1 13.09.2023 | bubmuoreka [JOK
peméTox https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel mo teme «IloBTopenue u 1 1 18.09.2023
yri1yOJieHHe 3HaHUH OCHOBHBIX pa3ziefioB Kypca 8
KJIacca
6 Krnaccudukanus XuMHYECKUX PEaKIHA 0 1 20.09.2023 | bubmmoteka [IOK
Pa3NUYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsITHE O CKOPOCTH XMMHUECKOMN pEaKIIUH. 1 25.09.2023 | bubamnorexa LHOK
[ToHsATHE O TOMOT€HHBIX U T€TEPOTeHHBIX PEAKIMIAX https://m.edsoo.ru/00adbe9a
8 [TonsaTre o xuMnyeckom paBHOBeECHH. DaKTOPHI, 1 27.09.2023 | bubaunorexa LIOK
BJIMSIONINE HA CKOPOCTh XUMHUYECKOM Peakuu 1 https://m.edsoo.ru/00adc28c
M0JIOKEHHE XUMUYECKOTO paBHOBECHSI
9 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIEC PEAKIINU 1 02.10.2023 | bubmmoTteka [IOK
https://m.edsoo.ru/00adcade
10 | Teopus PMEKTPOIUTUICCKON TUCCOIHALINH. 1 04.10.2023 | bubamnorexa LHOK
CunbHble U criabble JJIEKTPOJIHUTEHI https://m.edsoo.ru/00adcd68
11 | MouHble ypaBHEHUS peakIuil 1 09.10.2023 | bubamnorexa L{OK
https://m.edsoo.ru/00add448
12 | XuMHuecKkre CBOMCTBA KHCIOT M OCHOBAHUM B CBETE 1 11.10.2023 | bubaunoreka IIOK
MPEJCTABICHUNA 00 3IEKTPOIUTHIECKOM https://m.edsoo.ru/00add5d8
JFCCOTIMAITIHT
13 | XuMuuecKkue CBOMCTBA COJIeii B CBETE 1 16.10.2023 | budmuoreka [JOK

IIPEJCTABICHUN 00 3JIEKTPOIUTHYECKON

https://m.edsoo.ru/00add8b2
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JHMCCOIMALIUH
14 | [loHsTHE O TUAPOIU3E CONICH 18.10.2023 | bubmmoreka [JOK
https://m.edsoo.ru/00add9d4
15 | O6o0menue U cucTeMaTu3alus 3HaHUHA 23.10.2023 | bubmmoteka [IOK
https://m.edsoo.ru/00addd12
16 | [IpakTtuueckas padota Ne 1. «Pemenue 25.10.2023 | bubnuoteka [JOK
IKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
17| CamocrosTensHas pa6otaNe2 no Teme 08.11.2023 | bubnmorexa LHOK
«IJEKTPONIUTHYCCKAS TUCCOIHAIMS. XUMUYCCKUEC https://m.edsoo.ru/00addecO
peaKLuy B PaCTBOPaX»
18 | OOGmiast xapaKTepUCTUKA T'aJIOTEHOB. XUMUYCCKUE 13.11.2023 | bubmumoteka [IOK
CBOMCTBA Ha IpUMeEpPE XJIopa https://m.edsoo.ru/00addfe2
19 | Xnoposomopoa. ConsiHast KHCIIOTa, XUMHUYECKHE 15.11.2023 | bubmumoteka [IOK
CBOWCTBA, MOJyYCHHE, IPUMCHECHUE https://m.edsoo.ru/00ade104
20 | IIpaktuyeckas padora Ne 2 mo teme «Ilomyuenue 20.11.2023 | bubaunoreka LIOK
COJISTHOHM KHMCIIOTBI, U3y4EHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 | BeluucieHus Mo ypaBHEHHUSIM XUMUYECKUX PEaKIIHii, 22.11.2023 | bubnuoteka [IOK
€CJTH OJIMH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 | O6mas xapakTepucTuka 31eMeHToB VIA-rpynmbl 27.11.2023 | bubaunorexa LIOK
https://m.edsoo.ru/00ade64a
23 | AnnotponHsle Moaudukanuu cepsl. Haxoxaenue 29.11.2023 | bubaunorexa LIOK
cepsl U €€ COCAMHEHUN B IPUPOIe. XUMHUUECKUE https://m.edsoo.ru/00ade64a
CBOJCTBA CEpBI
24 | CepoBomopos, cTpoeHue, (hu3nIecKue u % 04.12.2023 | bubanorexa LOK
XMMHUYECKHE CBOMCTBA o https://m.edsoo.ru/00ade802
25 | Okcupsl cepsl. CepHasi KUCIIOTa, PU3HUECKUE U ; 06.12.2023 | bubamnorexa LOK
XMMUYECKHE CBOWCTBA, TPUMEHEHHE © https://m.edsoo.ru/00adea28
26 | XuMHUYECKUE PEaKIIHH, JIS)KAIINE B OCHOBE 8 11.12.2023 | bubnmorexa LJOK
IPOMBILIIEHHOTO CIIOC00a MOTy4EHUs CEPHON o https://m.edsoo.ru/00adec8a
KHCITOTHI. XHMHUYECKOE 3arpS3HEHIE OKPY/KAIOIIEE
Cpeabl COeTMHEHHUSIMU CEePBI 8
27 | BeruucieHre MacCOBOM J0JIH BBIXOJIA TIPOIYKTA é 13.12.2023 | bubaunoreka LIOK
peakuuu 2 https://m.edsoo.ru/00adec8a
28 | OOmas xapakTepuCTHKa 3JIEMEHTOB VA-I‘pyHHLI.S 18.12.2023 | bubnuoteka [IOK
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A3oT, pacipocTpaHeHHE B IPUPOJIE, GPU3UIECCKUE 1
XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adeea6

29 | Ammuak, ero pu3ndecKue U XMMHUYECKHE CBOICTBA, 20.12.2023 | bubnuoteka [IOK
nojydyeHue u npuMenenune. OneHouHas npoueaypa. https://m.edsoo.ru/00adf004
30 | IIpakruueckas pabota Ne 3 mo teme «Ilomydenue 25.12.2023 | bubmmoteka [IOK
aMMHaKa, H3y4CHHE €ro CBOMCTBY» https://m.edsoo.ru/00adf180
31 | A3oTHas KHCIIOTa, €€ PUINICCKUE K XUMUICCKHE 27.12.2023 | bubnuoteka [IOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 | Ucnonp30BaHUE HUTPATOB U COJICH aMMOHUS B 10.01.2024 | bubnuoreka [IOK
Ka4eCTBE MHHEPAIBbHBIX yI0OpeHHiH. XUMUYECKOEe https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COSTMHEHUIMHU
a3ora
33 | ®ocdop. Oxeun pochopa (V) u hochopHuas 15.01.2024 | bubnuoreka [IOK
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYCHHE
34 | Ucnonw3oBanue GocdaToB B KAYECTBE 17.01.2024 | bubnuoreka [IOK
MHUHEPAJIBbHBIX YIOOpEHHiA. 3arpsi3HEHUE IPUPOIHON https://m.edsoo.ru/00adfc20
cpensl hochatamu
35 | Yraepon, pactpocTpaHeHHE B IPUPOJIE, PU3HUSCKUE 22.01.2024 | bubmmoteka [IOK
Y XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 | Okcuapl yraepona, ux pU3n4ecKue 1 XMMHYEeCKHUe 24.01.2024 | bubaunoreka LIOK
CBOWCTBA. DKOJOTHYECKUE MTPOOIJIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuaoMm yriepona (IV)
37 | YrombHas KUCJIOTA U €€ CONn 29.01.2024 | bubauoteka [JOK
https://m.edsoo.ru/00ae006¢
38 | Ilpaktuueckas padora Ne 4 o teme "[lorydenue 31.01.2024 | bubmmoteka [IOK
yriekucioro raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOOHaT-NOH"
39 | [lepBoHauabHBIE TOHATHUS 00 OPraHUYECKUX 05.02.2024 | bu6bnuoreka LIOK
BEIIIECTBAX KaK O COCJMHECHUX yriepoaa https://m.edsoo.ru/00ae054e
40 | Kpemuuii u ero coeuHEHUs 07.02.2024 | bubaunoteka [IOK
https://m.edsoo.ru/00ae080a
41 | IIpaxtuueckas padora Ne 5. Perenue 12.02.2024 | bubnuotexa [JOK

SKCIEPUMEHTAIBHBIX 33J1a4 N0 TeMe «BaxkHeunmme

https://m.edsoo.ru/00ae0bf2
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HEMCTaJIJIbI U UX COCOUHCHU»

42 | KontponsHas pabota Ne3 o teme «BakHeimme 14.02.2024 | bubnumoreka [JOK
HEMETAJUTbl U MX COCTUHCHHS https://m.edsoo.ru/00ae0e18
43 | OOmas xapakTepUCTUKAa XUMUIECKUX IJIEMEHTOB — 19.02.2024 | bubaunoreka [JOK
MeTa/UIOB. MeTayuinyeckast CBSI3b U META/UINYECKast https://m.edsoo.ru/00ae103e
KpHUCTaJuIn4ecKas penérka. dusnueckue cBoicTBa
METaJIJIOB
44 | XMMHUYECKHUE CBOMCTBA METAJLJIOB. 21.02.2024 | bu6nmuoteka [IOK
DIEKTPOXUMHUYCCKHUI PsiJi HAPSHKCHUH METaJIJIOB https://m.edso00.ru/00ae1156
45 | O6mue cnocoObl moxydeHus: MeTauioB. CIIaBbl. 26.02.2024 | bu6nuoteka [IOK
BbrurcieHus mo ypaBHEHUSIM XUMUUECKUX PEaKIIUi, https://m.edsoo.ru/00ae1156
€CIIU OJIMH U3 PEareHTOB COJICPIKUT MPUMECH
46 | [loHsiTHE O KOPPO3UH METAIIJIOB 28.02.2024 | bubimoteka [IOK
https://m.edsoo.ru/00ae1278
47 | lllenouHble METAILITBI 04.03.2024 | bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuasl ¥ THIPOKCH]IBI HATPHS U KaJTUs 06.03.2024 | bubmmoreka [JOK
https://m.edsoo.ru/00ae14b?2
49 | IllenoyHO3eMeIbHBIC METAIIBI — KAJIBIIMA U MarHUH 11.03.2024 | bubaunoreka [IOK
https://m.edsoo.ru/00ae15e8
50 | Baxuelme coeqMHEHNS KaIbIIHA 13.03.2024 | buomuoreka [JOK
https://m.edsoo.ru/00ae15e8
51 | O6obuieHue u cucTeMaTH3aIus 3HaHUu| 18.03.2024
52 | XK€&ctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS 20.03.2024 | bubamnorexa LIOK
https://m.edsoo.ru/00ae1886
53 | Ilpaktuueckas pabora Ne 6 o Teme ")KécTkocTh 01.04.2024 | bubmmoreka [IOK
BOJBI M METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 | AmroMuHUI 03.04.2024 | bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
55 | AMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA 08.04.2024 | bubmmoreka [IOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 10.04.2024 | bubaunoreka [IOK
https://m.edsoo.ru/00ae1d86
57 | Oxcuppl, ruapokcu sl U conu xenesa (1) u xenesza 15.04.2024 | bubnmuoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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(1 https://m.edsoo.ru/00ae35e6
58 | Ob6ob1eHne 1 cucTeMaTH3alus 3HaHU| 1 17.04.2024
59 | Ilpaktuueckas pabora Ne 7. Penienue 1 22.04.2024 | bubmmoteka [IOK
HKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuelime https://m.edsoo.ru/00ae3de8
METAJUIbI ¥ UX COCAMHEHUS
60 | BeruucieHus mo ypaBHEHUSIM XUMHYECKUX PEAKIIHM, 1 24.04.2024 | bubnuoteka [JOK
€CJIU OJIMH U3 PEarcHTOB JlaH B U30BITKE WU https://m.edsoo.ru/00ae1750
COJICPKHUT TIPUMECH. BhIunciieHus: MaccoBoit 1oiu
BBIX0/1a MPOJIYKTA PEAKIIUU
61 | O06oOIIEHE U cUCTEMATH3AIIUS 3HAHUI 1 29.04.2024
62 | KontponpHas pabora Ne4 o reme «Baxuenme 1 1 06.05.2024
METAJUIbI ¥ UX COCIMHCHUS
63 | BemectBa u MaTepuabl B TOBCETHEBHOM KU3HH 1 08.05.2024 | bubnmoreka [JOK
Yye0BeKa https://m.edsoo.ru/00ae3f50
64 | Xumuueckoe 3arps3HeHUE OKPY>KaIOIeH CpeIbl 1 13.05.2024 | bubmmoteka LJOK
https://m.edsoo.ru/00ae4270
65 | Poap XuMHUM B peIICHUH SKOJOTHUECKHUX MPoOIeM 1 15.05.2024 | bubnuorexa [{OK
https://m.edso0.ru/00ae4270
66 | PezepBHblil ypok. O000IIEHNE U CUCTEMATH3ALIMS 1 20.05.2024 | bubaunoreka LIOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 | PezepBHblit ypok. O000IIEHNE U CUCTEMATH3ALIMS 1 0.5 22.05.2024 | bubaunoreka [IOK
3HaHui. O1leHOYHAs POIEeTYPa. https://m.edsoo.ru/00adb33c
68 | PezepBHblil ypok. O000IIEHNE U CUCTEMATH3ALIMS 1 27.05.2024 | bubaunoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA
 Xwumusa, 8 xmacc/ Tabpuensa O.C., OctpoymoB MWN.I'., CnagxoB C.A.,
AKIIMOHEpHOE 00I11eCTBO «M31aTenbeTBO «ITpocsemienue»
o Xummsa, 9 xmnace/ Tabpuensa O.C., OctpoymoB W.I'., Cmamko C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne

METOANYECKHUE MATEPUAJIBI IUISA YUYUTEJIA

1. I'abpuensu O. C., BockoOoitaukosa H. I1., fmykoBa A. B. HacronbHas kaura
yuautens. Xumusa. 8 KiI.: Metoauueckoe mocobue. - M.: [poda, 2021.
2. Tabpuensu O. C., SAmykoBa A. B. Terpanp nnsi 1abopaTOpHBIX OMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. I'abpuensina «Xumus. 8 kinace». M.:

Hpoda, 2022.
3. T'abpuensn, O. C. Meroauueckoe nocobue k yueObnuky O. C. ['aOpuensina
«Xumusi». 8 wmacc / O. C. T'abpuensn. — M. : J[lpoda, 2021. — 109.
4. Tabpuensn, O. C. Meroauueckoe nocobue k yueobnuky O. C. ['abpuensina
«Xmmus». 9 xmace / O. C. T'abpuemsstH. — M. : Jlpoda, 2021. — 108.
5. Xumus : TexHojgornueckue kaptel K yueOHuky O. C. ['abpuensna «Xumus. 8
Kjacc» : Meroaudeckoe mnocoouwe / JI. M. AcanoBa. — M. : [lpoda, 2020
6. Xumus : TexHojornyeckue kaptel K yueOHuky O. C. I'abpuensna «Xumus. 9
Kjacc» : Meroamudeckoe mocoouwe / JI. U. AcanoBa. — M. : [poda, 2018

7. Xumus. 8 ki.: KoHTponbHble M TpoBepouHble paboThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YimakoBa u
np. - M.: Jlpoda, 2022. nanusie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETH
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u cait mnsa yuutens «5 ugy Ha ypok
XUMUN

http://him.1september.ru Egunas xomnexkuust IIOP: Ilpeamernas koJuiekius
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC
skcriepuMeHThl:  xumusa. Kommekuust Poccuiickoro  o0uieo0pa3oBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiT JLIO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickas onummnuaga NIKOJbHUKOB TIO XUMHUU
http://chem.rusolymp.ru  Opranuueckasi XUMHs: DJICKTPOHHBIM YYEOHHMK IS

CpeIHen IIKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XHUMHH: JJICKTPOHHBIA Y4EOHUK
http://www hemi.nsu.ru OTKpBITHII KOJUTEIK: Xumus
http://www.chemistry.ru JlucranunoHHas OJIUMIINA/1a o XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT.



