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MHNOACHUTEJBHASA 3AIINCKA

[{enTphl 00pa30BaHMs €CTECTBEHHO-HAYYHOM HaNpaBJIEHHOCTH «Touka pocTa»
Co3gaHbl C ILENbI0 pa3BUTHA Yy OOyYarOUMXCS  €CTECTBEHHO-HAay4HOMU,
MaTeMaTH4eCKOi, HHPOPMAITMOHHON rpaMOTHOCTH, (HOPMUPOBAHHS KPUTHYECKOTO
U KPEaTHBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHOU
HaIpPaBJICHHOCTHU, a TaK¥Ke JIJIsl MPAKTUYECKOM OTpabOTKH yueOHOTO Marepuaa 1o
y4ueOHbIM npeaMeTaMm «Pusnkay, « XuMus», «bruonorus».

Llenp u 3amaun

* Peanuzanus OCHOBHBIX 00I11€00pa30BaTENbHBIX MPOrPaMM MO y4EOHBIM
peaMeTaM €CTECTBEHHO-HAy4YHOIl HampaBJIE€HHOCTH, B TOM YHCJIE B paMKax
BHEYPOUYHO JI€ATEIbHOCTH O0yYarOIINXCS.

. Pa3paboTtka u  peanu3auus  pa3sHOYPOBHEBBIX  JIONOJHHUTEIBHBIX
00111e00pa30BaTENIbHBIX MPOTPAMM E€CTECTBEHHO-HAYYHOM HANpaBJIEHHOCTH, a
TaKXe€ UHBIX MPOrpaMM, B TOM YUCJIE B KAHUKYJISIPHBIN IEPUOI.

* Bosieuenue ywammxcs U NEAArOrMYECKUX pPaOOTHUKOB B IPOEKTHYIO
NEeATEIbHOCTb.

» Opranu3zanys BHEYYEOHOU AESATENbHOCTH B KaHUKYJISIPHBIN MEPUOJ, pa3padoTKa
U pealin3aiusi COOTBETCTBYIONIMX 00pa30BaTENIbHBIX MPOrPaMM, B TOM YHUCIE IS
jarepei, OpraHnu30BaHHBIX 00pa30BaTEIbHBIMHU YUPEKIACHUSIMU B KaHUKYJISIPHBIN
NIEPHUOI.

* [loBeimienue npodhecCHOHATBPHOTO MAaCTEpPCTBA MMEJArOTHYECKUX pPabOTHUKOB
LEHTpa, PEATU3YIOUIMX OCHOBHBIE M JIONOJHUTENbHbIE 00I1e00pa3oBaTeIbHbIE
POTrPaMMBl.

* Coznmanne nieHTpa «Touka pocta» mpeidmnosiaraeT pa3BUTHE 00Pa30BATEIIHLHOM
MH(paCTPYKTyphl 0011e00pa30BaTEIbHON OpraHU3aluy, B TOM YHUCJE OCHAILEHUE
o011eo0pazoBaTeNbHON OpraHU3aluu:

* 000pyOBaHUEM, CPEACTBAMU OOYYEHHUS M BOCHUTAHUS IS M3y4yeHUs (B TOM
YUCJIE OKCIEPUMEHTAIBHOTO) TMPEIMETOB, KYypCOB, JIUCHUIUIUH (MOMIYJICH)
€CTECTBEHHO-HAYYHOW  HANpaBIE€HHOCTH  MpU  peaju3allid  OCHOBHBIX
o01reo0pa3oBaTeNbHBIX MPOTPAMM U JIOTIOJHUTEIBHBIX 00111e00pa30BaTEIbHBIX
mporpaMMm, B TOM YHCIE MJIs PACIIUPEHUS CONEpKaHUS Y4YEOHBIX MPEIMETOB
«Duzukay, « Xumusy, «buogorusy;

* o0opynoBaHHEM, CpEICTBAMH OOyYECHHS ¥ BOCHHUTAHUS IS peaTu3aiuiu
porpaMm JOTIOJTHUTEIIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAYyYHOI
HaNpaBJICHHOCTEN;

* KOMIIBIOTEPHBIM H UWHBIM oOopymoBanueMm. [IpouiabHBIE ~ KOMIUIEKT
000pyIOoBaHUsI MOXXET OBITh BBIOpaH JJIsi 0OIIe00pa30BaTEIbHBIX OpraHU3aIui,
MMEIOIINX Ha MOMEHT co3zianus 1eHTpa «Touka pocra» Habop cpelncTB o0ydeHUs
U BOCIUTaHUS, TOKPHIBAIOMIUNA CBOMMH (DYHKIIMOHAJIBHBIMU BO3MOXHOCTSIMHU
0a30BbI€ MOTPEOHOCTHU MPU U3YUEHHUH YUEOHBIX MpeaMeToB «Duzukay, « XumMus» u
«buonorusiy. MuHMMalIbHO HEOOXOAMMBbIE (YHKIMOHAIbHBIE M TEXHUYECKHE
TpeOOBaHMS U MHHMMAJIbHOE KOJIMYECTBO OOOPYJIOBaHUS, MEPEYEHb PACXOIHBIX



MaTepHayoB, CPEJCTB 00yUEHHUs U BOCHUTAHUS JUIsl OCHAIEHUs IeHTpoB «Touka
pocTay omnpenenstoTcss PernoHanbHbBIM KOOpAMHATOpPOM ¢ ydyeTtoMm IIpumepHoro
nepeuHs 00OpyJOBaHMs, PACXOJHBIX MaTEPHAIOB, CPEACTB OOydYeHUS U
BOCIIUTAHUS IS CO3JaHUs U oOecniedeHUs (QyHKIIMOHUPOBAHMS IIEHTPOB
oOpa3oBaHHsS E€CTECTBEHHO-HAYYHOW HampaBieHHocTH «Todka pocTay B
o01reo0pa3oBaTeIbHBIX OPTAaHU3AINAX, PACIIOIOKEHHBIX B CEJTLCKOH MECTHOCTH H
MaJlbIX TOpOJaX. DKCIEPUMEHT SIBJISIETCS MUCTOYHHUKOM 3HAHUW U KPUTEPUEM HX
UCTUHHOCTH B Hayke. KoHienuus coBpeMeHHOro 0oOpa3oBaHHs IMOApa3yMeBacT,
YTO B Y4YEOHOM 3KCIIEPUMEHTE BEAYIIYIO POJib JOKEH 3aHATh CAMOCTOSITEIbHBIN
UCCIIEI0BATEIbCKUN YYEHUYECKUI AKCIIEPUMEHT. CoBpemeHHbIE
HKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUA MO (PU3MUKE YK€ TPYAHO TMPEJCTaBUTH 0€3
UCIIOJIb30BAHUSI HE TOJBKO aHAJIOTOBBIX, HO M HH(POBBIX H3MEPUTEIBHBIX
npubopoB. B dDenepasbHOM TrocynapcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
(manee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBbHBIX YUYEOHBIX JIEHCTBHIMA
(manee — VYVY]I), npuoOperacMbIX YyYallUMHUCS, JOJDKHO CTaThb YMEHHUE
«MPOBECHUSI OMBITOB, MPOCTHIX AKCIEPUMEHTAIBHBIX UCCICAOBAHUM, MPSAMBIX U
KOCBEHHBIX HW3MEPEHUH C HCIOJb30BAHUEM AHAJIOTOBBIX M HHU(PPOBBIX
U3MEPUTEIBHBIX PUOOPOBY.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepaibHOM padoyeil mporpaMmmbl
BOCIIUTAHUS U C YYETOM KOHIICTIINU MPENoJaBaHusl y4eOHOTo mpeaMeTa « XUMUsDH)
B 00pa3oBaTeNIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Ha€T MPEACTABICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET o0s13aTeNbHOE MPEeIMETHOE coJiep KaHue,
peayCcMaTpUBAET pacIpeleleHue €ro Mo KilaccaM W CTPYKTYPUPOBAaHHUE 10
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh H3YUYCHHS XUMHHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuXCsi, OMpeAeNseT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuyu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAaHUN K
pe3yibpTaTaM 00y4YeHUsI XMMUU HAa YPOBHE LIeJIeH U3yUYeHUs MPEaMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JE€ATETbHOCTH O0O0yYarolmerocs IO OCBOCHHIO
y4eOHOTO COIepKaHUSI.

3HaHWE XWMHH CIIYKUT OCHOBOH JUisi (hOPMHUPOBAHUS MHPOBO33PCHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MaTepUuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NPECTAaBICHHUS O B3aHMMOIPEBPALICHUSX



SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBOM M KOJIOTUYECKON OE30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEH  JUJII  CaMOpa3BUTUSL |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHUpOBAHWE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJaronmmxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JAESTENbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakKk B
MOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsi/1a HA €UHCTBO MPUPOBI U YETIOBEKA, SABJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaY4YHBIM 3HAaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYaIOITUXCS.

JlanHble HampaBiieHHs B OOYyYEHMHM XMMHUH OOECHEYMBAIOTCA CIELH(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAaroruuecKu
aJIanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11Ier0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuto. CojaepkaHue CKIAIAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TIO0 TMPUHIIUAITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
pa3HOTrO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TIpeACTaBICHUM 00 JJICKTPOJMTHUYECKON JTUCCOIMALIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyroMy, BBIONHIS (GYHKIUA OOBSICHEHHS] W MPOTHO3MPOBAHUS



CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Y4YaeMbIX BEIIECTB.

OcBoeHHE TpPOTrpaMMbl MO XHMHH  CHOCOOCTBYeT  (HOpPMHpPOBAHUIO
MPEACTABIICHNUS] O XUMHYECKON COCTABIAIOIIENH HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOW NpPHUPOJAbI, LIEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO H
METO/JaM NO3HaHUs B Hayke. V3ydyeHrne XMMHU MPOUCXOAUT C MPHUBIECUYECHUEM
3HAHMI W3 paHee W3YYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpyX arooluid MUp»,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy wW3yYeHUH XUMHH MPOUCXOAUT (OPMHUPOBAHUE 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYIHBIX O00O0OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS TPU U3YYEHUH BEIIECTB U
XUMUYECKUX peaKui, B ((OPMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSTEIbBHOCTH, OCBOCHHM IpaBUJ 0€30MacHOro oOpalleHHs C BeElleCTBaMHU B
ITOBCEHEBHOM KU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA CHCTEMaTHYECKOEe MpUOOIIEeHUE
oOy4Yarommxcsi K CaMOCTOSTENIbHOW TO3HABATEIBLHON JIESITEIHbHOCTH, HAayYHBIM
MeTOoJaM TO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENTbHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOLIEr0 MHUpPA, MCHOJIb3ysl 3HAHUSA U OIBIT, NOJYYEHHBIE MPU H3YYECHHUH
XUMHH, TPUMEHATh WX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHON >XU3HU U
TPYAOBOU IEATENBHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsi TyYMaHUCTHUYECKHX OTHOIIEHUH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU



1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuUiIs M HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHHS.

OOmiee YUCIO YacoB, OTBEACHHBIX IS HM3yUYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinb XMMHUM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tema u BemecTBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemlecTB. [loHsiTHE O MeTojax Mo3HAaHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHust cMeceit.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€tel mo Qopmynam
XAMHUYECKUX COEIUHECHUMN.

Du3NuecKue U XMMUYECKUE SBJICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKuil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHUsI, 0OMEHa).

Xumuueckuiui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpAaTOPUU H
npuémMamMu 00paleHus: ¢ J1abopaTOpHBIM O00OPYAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3nyeckux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAONIOJCHUE
¢busnueckux (IJIaBJIeHUE BOCKa, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOMN) SBJIICHHM, HAOIIOACHHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA



mean (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyi meau (11),
U3y4YEeHHE CIMOCOOOB pa3eNieHHs CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTULIALUSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  Pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJIENEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

BaskHejinue npeAcTaBUTEIM HEOPraHNYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpoctoe
BelecTBo. HaxokneHue kucimopoma B Tpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
NOJIy4eHHUs] KUcIopoAa B JabopaTOpud W IPOMBINUIEHHOCTU. Kpyrosopor
KHCcIIopoaa B pupoae. O30H — auioTpoIHas MoAU(pUKAIUA KAUCIOPOAa.

TennoBoil 3¢ (deKT XMMHUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMUYECKHE peakuuu. TOIUIMBO: yroiab M MeETaH. 3arps3HEHUE
BO3/1yXa, yCWJICHUE apHUKOBOTO 3 (PekTa, pa3pyieHne 030HOBOTO CIIOSI.

Bopopon — snemMeHT um mpoctoe BemecTBO. HaxoxxkaeHue Bogopoaa B
npupoae, (U3NYECKUE M XUMHYECKHME CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nostyueHus. Kuciaotsr u comnm.

Moutsipablit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast 10J1s1 BElIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B NMpHpoJie U B )KU3HU 4eloBeKa. KpyroBopoT BoJbI B MPUPOJIE.
3arps3HeHHne NpUpPOIHBIX BoJI. OXpaHa U OYKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCUJOB:  cosieoOpasyroniue  (OCHOBHbIC, KHUCJIOTHbIE, aM(@oOTepHbIe) W
HeconeoOpasyromue. HomeHknatypa okcupoB. Dusmueckue M XUMHUECKHE
CBOMCTBA OKCUIOB. [lomydeHnne OKCuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuy. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
ITomy4yeHune KUcIorT.

Cosu. Homenknatypa coseil. @U3M4eCKue U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue comen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:



Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, ITOIYyYEHHE,
coOupaHue, paclo3HaBaHWE W U3YYCHHE CBOMCTB KHCIOpOJa, HaOI0eHHEe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TropeHus (moxapa), O3HAKOMJIEHWE C oOpa3laMu OKCHUIOB U
OMKMCAHWE HX CBOWMCTB, MOJy4Y€HUE, CcOOMpaHHe, PACIO3HABAHME W HU3YyUYCHHE
CBOWMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM menu (1)
(BO3MOXKHO HCHOJIB30BaHUE BHAECOMATEpPUAIOB), HaOIIOAEHNE O0pA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAaCCOBOM JIOJIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJEIOBAHUE OO0pa3LOB HEOPraHWYECKHX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHE OJHOIO0 METaJla IPYTHM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCITMHEHUI».

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMN XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMa XMMHYECKUX JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuomnas u  JiIMHHOMEpUOAHAs  (OPMBI
[Tepnoanueckout cucrembl xumudeckux sneMeHToB [[. M. MenneneeBa. [lepuoabr
u rpynnbl. Duznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siAep. M3oromnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunomnueckoin cucremsl [[. . MenneneeBa. XapakTepuUCTHKA XHUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepnoanueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3axoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BuUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.



Xumuyeckass cBaA3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs)) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKMCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4deHHE OO0pa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUl
(ropenue, peakiiuy pa3io>KeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanmnsanpss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH U1l OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHUE.

dusznka: marepus, aTroM, DdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJa, AJIEKTPUYECKUM 3apsl, BELIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
IIOJIE3HBIE UCKONIA€MbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYECKas] peaKUMs

[Iepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWICTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepumomnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIUYECKOU PEUIETKUA U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo



W3MCHEHHIO CTETICHEH OKHUCIECHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH Xxumudeckoil peakuuu. [lonstue 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiienue YpPaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHMM C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHUCIHOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 AIEKTPOIUTHUYECCKOM
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peaKinu
OT BO3JICUCTBHS Pa3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BOBMOXKHO  HCIOJIb30BAaHME BHACO MaTE€pUaliOB), IPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHWs]  PEaKlMid  HMOHHOTO  OOMeHa
(oOpazoBanue ocaaka, BBIIACICHHE Ta3a, o0O0pa30BaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIINX ~ MPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuu pasjioKeHUs, COSTUHEHMUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtajuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3auMOJEICTBHE C MeTajUlaMH, HEMeTaulaMH, WIeJ0o4yaMu). XJIIOPOBOJOPO/I.
ConsHast KHACIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHE, NpUMEHEHue. JlelicTBue



XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YEJIOBEKAa. BaXHeWIHe XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OObmast xapaktepucTtrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PUNUYECKUE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHE CBoMcTBa (oOlmue Kak
MpEACTaBUTENST Kjacca KHCIOT W chenu@uyeckue). XHUMUYECKHE pPEaKIuHu,
JeKalie B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MOJy4eHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHor KucimoThel. Coam CEpHOM KHUCIIOTHI, KAUECTBEHHAs PEAKIMs Ha
cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XHUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
du3nueckue U XuMHIeCcKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
duznyeckue 1 XMMHUUYECKHUE CBOMCTBA, MoJyueHue U npuMeHnenue. Coin aMMOHMUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MUYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W crhenuduueckue).
Hcrnonb3oBaHME HUTPATOB M COJIEH aMMOHMS B KadeCTBE MUHEPAJIbHBIX
yao0peHuil. XuMru4ecKoe 3arpsi3sHeHHE OKPY KaIOIIel Cpeibl COeTUHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U1 XUMHUIECKUE CBOMCTBA,
nosyderue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka smneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHsS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALIMKM, PACHPOCTPaHEHUE B MpUpoAe, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepojaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumoreza rinobaJbHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3MUYEeCKue U XMMHYECKUE CBOICTBA,
nonyuyeHue W npuMmeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.



[TepBoHa"aBbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpupogHbie HMCTOYHWKH YTIIEBOAOPOAOB (yrojib, TNPUPOIHBIN Ta3, HEPTH),
MPOAYKThI WX TMepepaboTku (OCH3WH), UX POJIb B OBITY U IPOMBINIJICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
poJiMi B JKH3HM YeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCINHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE H
npumeHenue. CoeauHEHHs KpeMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

M3Yy4eHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpakarolue (PU3MYECKHUE W XUMHUUYECKHUE CBOMCTBa
raJlor€HOB M WX COEQUHEHHM (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOJICHUE TMpollecca OOYyIIMBAaHUS caxapa IoJ| JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOM CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON peakiny Ha cyJbdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUH, MOIyUYEHUE,
coOuWpaHue, pacro3HaBaHWE W M3YyYCHHE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u n3ydeHrne MpUu3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIENCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXXHO ~ HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPONWCTBOM NPOTHBOTa3a, MOJydeHHe, cOOMpaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJICHHE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHbl M M3yYEHHE IMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEePUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S



OO1ast XxapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxeHus B llepmogmdeckor cucremMe xumuueckux daeMmeHTtoB 1. H.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTamuyeckas CBsA3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HarpspKeHUH MeTtawoB. Ou3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
cocoObl moyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
crocoObl 3ammThl UX OT Koppo3uu. CruiaBel (CTaib, YYTYyH, JIOPAIIOMUHUU,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[[lenouynbie MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKHUX
anementoB JI. M. MenzeneeBa, cTpoeHHEe UX aTOMOB, HaXOXKIECHHUE B IPUPOLIE.
duznyeckne U XUMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kainusa. [IpuMeHeHue IeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaxoxJaeHue B npupoze. Gusndeckrne u XMUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimne coenvHeHHUs Kaiablus (OKCUZ, TUAPOKCHI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, cTpoeHUE aTroMa, HaxoKIEHHE B mpupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
ATFIOMHUHUSL.

Keneso: nmonoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAaXOXKJAE€HUE B mpupoae. Pusmyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYEHHME  PE3YyJIbTATOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIU W HATpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIB30BAaHHE  BHUJAECOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMUHHUS, [IUHKA, Keye3a
(I u xenesza (111), menu (11), HaOmOaCHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IUITAMEHU HWOHAMHM HaTpusl, Kaiausl M Kajubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIe0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCUAA ATFOMUHUS
Y TUIPOKCH/IA IMHKA, pELIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 Teme «BakHenmue
METAJUJIbl U KX COCIUHEHHUS.



XuMuf 1 OKpYy:Kaouias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOM >XU3HM 4YeloOBeKa. besomacHoe
UCITOJIb30BAaHUE BEIIECTB M XMMUYECKHX peakuuil B ObITy. IlepBas momours npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeienbHas I0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbl METAUIOB, MOJIMMEPHbIE
MaTepHuabl).

Meswcnpeomemnuwie céasu

Peanmnsanpss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHUAITBI.

®duzuka: Marepusi, aToMm, D>JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIBI, PAaJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAW 3apsAl, NPOBOIHHUKH,
NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAJUIMYECKAs
peméTka, CIUlaBbl, (PU3NYECKUE BEIWYUHBI, SAMHUIIBI W3MEPEHMs, KOCMHUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
yAOOPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHHEpAIbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMH, IPUHSITBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHUE OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpaBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, T[O3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBIE Uil OOBACHEHHUS HAOII0JAaeMbIX MPOIECCOB M SBICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOW TPACKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYEeCKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKaIOIIEH NPUPOJIHON CPEIO, JIsl [OBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTA), XHMHYecKas (opMmylia W YpaBHCHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPkKAHUS, CHPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOro THIIAa, MPUOOPETEHHUE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpPMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUY€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pPE3yJbTAaTOB IO OCBOEHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakin,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIcia Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMuueckux dnmementoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B pEaKIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM 000pYy/IOBaHHMEM, a TaKXKe TMpaBWiIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas Peaklnsi, XUMUYeCKasi CBS3b, TEIUIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUSI XMMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUYECKUEe XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BerecrBa 1 xumMuueckue bubnunoreka LIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' o https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COeIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 02.09.2024  https://m.edsoo.ru/ff0d210c
ITonsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMUHU 06.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00OpaTOpUU U IPUEMBI 1 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a . puMep 16.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LHOK
y 20.09.2024  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
IIpocThle u cnoxHBIE BELIECTBA 1 bubmorexa HOK
P H 27.09.2024  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YPHOS Y 30.09.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumrieckas popuysa. BaneurHocts 04.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 07.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOr0 bubmuorexa [JOK
3JIEMEHTa B COeJUHEHUH 11.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MougsipHas macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2024 @ https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMUYECKUX PEaKni 21.10.2024  https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XUMHYECKUE YPABHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brraucnenus Kom4uecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HeeTsa o yp 08.11.2024  https://m.edsoo.ru/ffod5708
peakiui
Knaccudukanus XuMHYeCKUX peaKIIHii
18 (coeTMHEHUS, PA3IIOKCHHUS bubmmorexa [JOK
g P ’ 11.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoNneAUCT. OO00IICHHE 1 bubmorexa HOK
" JHCT: Hvl 15.11.2024  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKIINI 18.11.2024  https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech ra3os. Coctas bubnmoreka [JOK
Bo3nyxa. Kucnopon — anemeHT u 22.11.2024  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poJa {Peaitl ’ 25.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PATOPHI 1 TP ' 20.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUU, DK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHIX
TormBo (HedTh, yrojib 1 METaH).
25 3arpsizHeHue BO3/AyXa, CIOCOOBI €ro bubmmorexa LOK
P AR, 06.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «Ilonyyenue u coOupaHue KHCIOpo1a bubmmorexa [JOK
Y . P poaa, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoe 13.12.2024  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoaa. [Ipumenenue Bogopoaa 16.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorexa [JOK
20.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHust BOA0po/ia B bubnmnoreka [JOK
nabopaTopuu 23.12.2024  https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o reme
31 «ITonyuyenue u cobupanue Bogopoa bubmmorexa [TOK
' P HOPOAA, 27.12.2024  https://m.edsoo.ru/ff0d4fa2

W3y4YEHHUE Er0 CBOMCTB)
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraznpo 10.01.2025  https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B . y 13.01.2025  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MM Ha OCHOBE 3aKOHA bubmmorexa [JOK
YDABHEHITIO peaietin 1 17.01.2025  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 20.01.2025 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 24.01.2025  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacblleHHbIe
37 u HIG[?HaCI)I peHHmz aCTBOPBI B bubmmorexa [JOK
11 p PBI. 27.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PACTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosienne pacTBOpOB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOM J10Ie 31.01.2025  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 KonTtponbhas padora Ne2 o reme bubnnoreka [JOK
«Kucnopox. Bonopoa. Boga» 03.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK
HOMEHKJIATypa 07.02.2025  https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 10.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccudukams, bu6mmoreka [IOK
HOMEHKJIATypa 14.02.2025  https://m.edsoo.ru/ff0d67ca
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[Tonmy4yenue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBaHMI 17.02.2025 @ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 28.02.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéIf r[)lon ‘{)eHI/I}I XI/IMI/I‘IZ(IJ)KI/IC bubmorexa HOK
y Y ’ 03.03.2025  https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 07.03.2025  https://m.edsoo.ru/00ad9b7c
COE€UHEHMI
48 I'eneTnyeckas cBsI3b MKy KjaccaMu bubnunoreka [JOK
HEOPTraHUYECKUX COCTMHECHUI 14.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAaHUHU 17.03.2025  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OcHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorera [TOK
on P 21.03.2025  https://m.edsoo.ru/00ad9ela
COCAUHECHUI
ITe € 1o acc a
5t | xomemscrn omemenon, Tiommmme buGmorexa LIOK
i 24.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTEMa XUMHYECKUX bubmorexa LOK
pHOA 28.03.2025  https://m.edsoo.ru/00ada52¢c
anemenToB 1. Y. MenaeneeBa
53 ITepuonsl TIIIEI, 110, TII1BI bubmiorexa HOK
PHOZRL, TPYTUIRL, HOATPY 07.04.2025  https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3oTomsl 11.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000TI0UYCK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
14.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTuKa XMMHUECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B bubnnoreka [JOK
[Tepunoanueckoii cucreme /. U. 18.04.2025  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MenzeneeB — y4u€HbIN, Ie1aror u 21.04.2025 | https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMUYECKHUX JIEMEHTOB 25.04.2025  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
25.04.2025  https://m.edsoo.ru/00adac34
60 KoBaseHTHas nosspHas XUMHAYECKas bubnuoreka [IOK
CBSI3b 28.04.2025  https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHast XUMHUYECKast bubnnoreka [JOK
CBSI3b 28.04.2025  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa HOK
05.05.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu 05.05.2025 | https://m.edsoo.ru/00adb076
64 OKUCIHUTENN U BOCCTAHOBUTEIN bubmmorexa [TOK
16.05.2025  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«CtpoeHne aroMa. XUMHYIECKas 19.05.2025  https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBueiit ypok. O600mIeHNE U 1 bubnunoreka HOK
cucTeMaTtu3aius 3HaHU 23.05.2025  https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
Peseprublit ypok. O600mieHne 1 bubnnorexa [HOK

68 . 1
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[leproauueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYEeCKux iemenToB [l. U. 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa LHOK

B 05.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKHUX BEILECTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKOM CBS3U U THITBI 1 bubmuorexa [JOK
KPUCTAIIINYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme

5 I1 i 1 1
«IToBTOpEHUE U yriyOIeHNe 3HAHUHA 17.09.2024
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiaccay

6 Knaccugukanus XuMmuaeckux 1 bubnnorexka [JOK
peakuuii o pa3IuyHbIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorexa LHOK
PAIIIH. 24.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsiTHE O XMMUYECKOM

8 aBHOBecHH. PaKTOPHI, BIUSIOLINE 1 bubmmorexa LIOK
P ’ DEL, o 26.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 01.10.2024  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 rnccorranuu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
A HHAHHH. 03.10.2024  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS pEaKIUi bubnmorexa LOK
P pearht 08.10.2024 | https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTaBIECHUN 00 bubmorexa [IOK
et ! 15.10.2024 https://m.eds00.ru/00addsb2
ANEKTPOIUTUICCKON TUCCOITUAITTT
14 ITonsatue o ruapoIN3€E CONEH bubmorexa [IOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HAHUH 22.10.2024 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelenue s3xcrepuMEHTAILHBIX Eubmorexa IIOK
p 24.10.2024  https://m.edsoo.ru/00addbfa
3aga9dy
KontponsHast pabora Ne2 o reme
17 «DIIeKTpOIUTHYECKAs IUCCOLINALIS bubnnorexa [IOK
P g 1AL 05.11.2024 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUN B PACTBOPAX)
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. bubnnoreka [HOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 07.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOyYCHUE bubmmorexa [IOK
» HOAY ’ 12.11.2024 = https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydeHne consTHOM KUCIOTHI bubmorexa OK
yreHpe eal ’ 14.11.2024  https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMUYECKUX PEAKIUI, €CIIH OJUH U3 bubmmorexa LIOK
PRI, A 19.11.2024  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprCcTUKa dJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [IOK
B IIpHpoie. XUMUYECKHE CBONCTBA 26.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
(bu3nyecKkre U XUMHUYeCKIe CBONCTBA 28.11.2024 = https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyecKkre 1 XUMHYECKHE bubmmorera LOK
. 03.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2024  https://m.edsoo.ru/00adec8a
OKpYKaroIIeH Cpebl COEAUHEHUSIMU
cephl
27 Breraucienrne MaccoBOM TOIX BBIXOA bu6mmoreka [IOK
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MPOAYKTa pEeaKIuu 10.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTepUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 12.12.2024  https://m.edsoo.ru/00adeea6
(du3HUecCKre U XUMUYIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XHUMUYECKHE CBOWCTBA, MTOJyUYCHHE U bubmmorexa [JOK
> O 17.12.2024  https://m.eds00.ru/00adf004
IPUMEHCHHE
[IpakTuueckas padora Ne 3 o Teme
30 «[lomyueHre aMMHaKa, U3y4eHHE ero bubmnorexa LIOK
oY Y 10.12.2024  https://m.edso0.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOKMCTBA 24.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB H COJICH
aAMMOHHUS B KQUECTBE MUHEPATbHBIX
32 o0peHuii. XuMHU4YeCKoe bubmmorexa [JOK
YAOOP ’ . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
®ocpop. Oke ocopa (V
33 (1)00((11))0 pHaﬂKK:IIfn(i)Ta q)q)pll)gn(qe)cfne " bubmmorexa [JOK
P N 09.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MHUHEPATbHBIX YAOOPESHUN. bubnmoreka [JOK
3arpsi3HeHue IPUPOTHON CPEIb 14.01.2025  https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacipocTpaHEHUE B
35 npu E g $H3;iec;ie11ngquCKHe buommorera LOK
PHPOAE, 16.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yraepona, ux pusndeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKoJoru4eckue npooIemsl, 21.01.2025  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)
37 VYronbHas KUCIoTa U €€ COu bubmorexa OK
23.01.2025  https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 28.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
30.01.2025  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemnuuii u ero coenuHeHus bubmmorexa [TOK
04.02.2025  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHele HeMeTalIbl 1 06.02.2025  https://m.edsoo.ru/00ae0bf2
WX COCTUHCHHUS
Kontponbnas padota Ne3 no teme
42 «Baxneinne HeMeTaIbl U UX bubmorexa HOK
11.02.2025  https://m.edsoo.ru/00ae0e18
COCIUHCHHUS
OO01mmas xapakTepucTuKa
XUMHUYECKHX DJIEMEHTOB —
43 MeTauioB. MeTtayumaeckasi CB3b U bubnmoreka [JOK
METAJUINYECKasl KpUCTaJIInyecKas 13.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckKre CBOMCTBA
MCTAJ1II0B
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P bubnnorexa LIOK
P . b 18.02.2025  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTYYSHHS
MmetaiuioB. CiuiaBel. BerauciieHus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUN Eubmorexa ITOK
yp PCAKIUH, 20.02.2025  https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa [IOK
PP 25.02.2025  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[enoumbie MeTaner 27.02.2025  https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuoteka [JOK
Kanus 04.03.2025 | https://m.edsoo.ru/00ael4b?2
49 [llenouyHoO3eMeTbHBIC METAILIBI — bubmuoreka [JOK
KAJIBIAN 1 MarHui 06.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeIMHEHNS KaJbIU Bubmorexa ITOK
g H 11.03.2025  https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 13.03.2025
59 JKEcTKOCTh BOJBI U CITOCOOBI €€ bubmuorexa [JOK
yCTpaHeHus 18.03.2025  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI M METOJEI €6 bubnnorexa [IOK
" 8 8 20.03.2025  https://m.edsoo.ru/00aelaed
yCTpaHEHUS
N bu6mmoreka [IOK
>4 Amomummii 25.03.2025  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK



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

TUAPOKCHIA 27.03.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 08.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bubmuorexa [JOK
(1) u xenesa (1) 10.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeH e U cuCTeMaTH3aIus
3HaHUI 15.04.2025
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeilme MeTaibl U X 17.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKHUX PeaKIIHii, €CIIi OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJIEPKUT NprUMecH. Beruncnenus 22.04.2025  https://m.edsoo.ru/00ae1750
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 24.04.2025
KonrtponsHas padora Ne4 o reme
62 «BaxxHeunme MeTaIbl U X 90.04.2025
COCTUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM XKU3HH YEIOBEKa 06.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOoe 3arpsi3HeHne bubnuoreka [IOK
OKpPY’Karolllel cpeabl 08.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnu bubnuoreka [IOK
IKOJIOTHYECKUX TTPOOIEM 13.05.2025  https://m.edsoo.ru/00ae4270
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66 PesepBHelil ypok. O6o0meHHEe 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 15.05.2025  https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600mIeHHE 1 1 bubnunoreka HOK
cHUCTeMaTH3aIvs 3HaHUI 20.05.2025  https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600mienue u 1 bubnmoreka [JOK
CUCTEMATH3AN 3HAHUI 22.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 9 kinacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»

* Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€ U3/aHue, epepaboTaHHoE,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOJANYECKHUE MATEPUAJIBI 1JI5S1 YYUTEJISL
Xumus. 8-9 knacchl. ba3oBelil ypoBeHb. MeToanYeCcKnEe peKOMEHIaIuU K

yueOHukam ["abpuensna O.C., Octpoymosa N.I'., Cnankosa C.A.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka LIOK






