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MHNOACHUMTEJIBHASA 3AIINCKA

[lporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOILIero OOpa3oBaHUSl COCTaBIieHA HAa OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasieHHsix B @I'OC 00O, a Takke Ha OCHOBE (efepanbHOi padodyeld mporpaMMbl
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30oBaTENbHBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XxUMHHU Ja€T MPEACTaBICHUE O LEJISX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTAHUS U
pasBUTHSL OOYYAIOUIMXCSl CPEICTBAMU Yy4eOHOTO TpeAMeTa, YCTaHaBIMBACT 00S3aTeNbHOE MPeIMETHOES
coJiep)KaHue, MpeaycMaTpUBaeT pacIpeesieHHe €ro Mo KiaccaM U CTPYKTYpUpOBaHME IO pa3lienaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBbIE M KAayeCTBEHHBIE XapaKTEPHUCTUKU
COJIEp)KaHusl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh M3YYEHHS XMMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUINPEAMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipolecca, BO3PACTHRIX OCOOEHHOCTEH oOyuarommxcs,
ompeJesisieT BO3MOKHOCTH MpeaMeTa sl pealn3aliuy TpeOOBaHUM K pe3ybTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3yiabTaTamM 06yquI/151 XMMUHU Ha YPOBHE Heﬂeﬁ HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB y‘IC6HO-
MO3HABATENBFHOM JIESTETbHOCTH 00Y4aOLIerocs II0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW IUisi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUAIbHOM EAMHCTBE MHpA, BaKHYIO POJIb UTparoT (QOpMUpyeMble XHMHUEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 00 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUIECKON, THUINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXpPaHEHHS.

N3yyenune xumuu:

CHOCOOCTBYET peanu3alldl BO3MOXHOCTEH MJsl caMOpa3BUTUS U (OPMHPOBAHUS KYJIbTYpHI
JTUYHOCTH, €€ 00mIeil 1 HyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHKE MBIIIJICHNS. K TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSTENbHOW Y4EeOHOH AEATENBHOCTH, SKCIEPUMEHTANbHBIX M HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIUMBIX KaK B [IOBCEJHEBHOM KHU3HHU, TaK U B IPOPECCHOHAIBHON AEATEIBHOCTH;

3HaKOMHT CO CHEUM(HUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO NPHUPOJBI W YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanioM B (POPMUPOBAHHMM €CTECTBEHHO-
HAY4YHOM 'PaMOTHOCTH O0YYarOLINXCs;

CHoco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOe 00pa3oBaHUE O0YUatOLIHXCS.

[anHble HanpaBieHus: B 00yUYeHUH XUMHUH 00ECIIeUNBAOTCS criequ(uKoil conepkanusl yueOHOro
npeaMeTa, KOTOPBIN SBISETCS MEeAarorHueckKy alalTHPOBAHHBIM OTPAXCHHUEM 0a30BON HAyKH XUMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0O0miero oOpa3oBaHHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHCS CHUCTEMBbl II€PBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHWYECKOM XUMHHM H
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX HOHATHIA OPraHUYECKONH XUMHH.

CTpyKTypa coaepKaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUPOBaHA HA OCHOBE CHCTEMHOTO IOJIX0/1a K
e€ nzydenuto. CoiepkaHne CKIJIQJBIBAETCS] U3 CUCTEMBI MTOHATUN O XMMHYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peakunu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO MPUHITUITY
MOCIIEIOBATENILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJISIPDHOT'O YUCHHU KaK OCHOBBI BCETO €CTCCTBO3HAHUAA,

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUC€HHA O CTPOCHUHN aTOMa U XUMHYECKOUN CBsI3U,

— TPEACTaBIEHUH 00 IMEKTPOTUTHUECKON JUCCOIAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTPpUBAIOTCA HAa OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX 1 OCMBICIICHHBIX
(baxToB, pa3BUBAIOTCS MOCIIEOBATENLHO OT OJTHOTO YPOBHS K JAPYTOMY, BBITONHSISI PYHKIMHA O0BSICHEHHS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON MPHUPOJbI, IEHHOCTHOTO OTHOUICHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWI W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 kimaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHU NPOUCXOAUT (HOPMHUpPOBaHHE 3HAHUI OCHOB XMUMHYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (AKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUH W WX MPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, KaK:

— (dopMupoBaHHE WHTENIEKTYAILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO DPEIICHWH, CIIOCOOHOW amanTHUpOBaThCs K OBICTPO
MEHSIFOIUMCS YCIIOBHUSIM KHU3HU;

— HampaBJICHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOyJaroImuxcs K
CaMOCTOSITETIbHOM I103HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIUM
MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecrmieueHue YCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHHUIO  OOYYAIOMIMMHCS  OIBITA
Pa3sHOOOpPa3HOM JEATENBHOCTH, MO3HAHUS W CAMOINO3HAHMsS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETCHIIUH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE AJIS1 Pa3IMYHbIX BUIIOB JEATEIbHOCTH;

— (popmupoBaHue 00mIeH (YHKIMOHATFHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSACHATH U OLEHUBATH SIBJICHUS OKPY>KAIOLIETO MUPA, UCIIOJIb3Ys 3HAHUS U OIBIT, IOJTY4YECHHBIC
NpY W3yYEeHUH XUMHHU, OPUMEHATh UX NPH PELICEHUH NpOoOJIeM B MOBCEJHEBHOW >KMU3HM M TPYIOBOH
JeSITeIbHOCTH;

— (QopmupoBanre y oOyyaromuxcss TyMaHHUCTUUECKHMX OTHOIICHHH, MOHMMAaHHS LEHHOCTH
XUMHAYECKUX 3HAHWUN Il BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MOBEACHHUs B OBITY U TPYIOBOMH
JESITEIbHOCTH B LIEJAX COXPAHEHMS CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPeIbl;

— pa3BUTHE MOTHMBAaLUHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mHpodmis U
HaNpaBJICHHOCTH JajJbHENIIET0 00yUeHHUS.

OOmee yMcnoO YacoB, OTBEAEHHBIX JUIS HM3YyYEHHMS XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBmseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflento), B 9 kiacce — 68 yacos (2
gaca B HEJCITIO).



COAEPXAHUE OBYYEHMUAA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4eloOBeKa. XMMHsS B CUCTEME HayK. Teila M BellecTsa.
®u3nyecKre CBOMCTBA BEIIECTB. ArperaTrHoe COCTOsiHME BemiecTB. [IoHATHE O MeTonax MO3HaHMS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX BIIEMEHTOB. 3aKOH IIOCTOSIHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJI1 XMMHUYECKOTO JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Monb. MomnspHas macca. B3auMmocBs3bp KomudecTBa, Macchl M 4Hcia
CTPYKTYPHBIX €AMHUI] BeulecTBa. PacuéTel mo GpopMynaM XMMHUYECKUX COSAUHEHHH.

®uznvecKkre U XMMUYECKHE SIBICHUS. XUMHUEcKas peakius U e€ MpHU3HAaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOpraHM4YeCKHX BeIeCTB, HaOmroneHue (usndeckux (MJIaBICHWE BOCKA, TasHHUE JIbAA, PACTHPaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHUCJIOTOHM) sIBICHWH, HAOMIOACHHWE W ONHMCAaHUE MPHU3HAKOB
MPOTEKAHUSI XMMHUYECKUX peakiuid (pa3iIoKeHue caxapa, B3aUMOACHCTBIE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapwus, paznoxxkenre runpokcuna meau (1) mpu HarpeBaHuy, B3auMOIEHCTBHE JKejIe3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHITAPUBAHNE,
JUCTWIISIINSA, XpoMaTorpadusi, MPOBEACHUE OYUCTKM IOBAPEHHOH COlM, HAOIIOACHHUE U OINKCAHHE
pE3yIbTaTOB MPOBEACHHS OIBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JAHHE MOJENEH
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe Beniectso. Haxoxnenne
KHCJIOpOJia B IpUpoe, Pu3nyeckre U XUMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kuciopona. CrocoObl MONydyeHHs KHUCIOpoJa B JIa0OpaTOpuM W HPOMBIIUIEHHOCTH. Kpyrosopot
Kucnopoza B mpupozae. O30H — autoTponHast MoAU(UKALUS KUCIOPOAA.

TemnoBoit  3PPekT XUMHYECKOHW peaklud, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE PEeaKIHUU. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bomopon — snemeHt u mpocroe BemecTBo. HaxoxzaeHue Bomopona B mpupoje, Gu3nvecKue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, ClIoco0b! omydeHust. Kuciotsl u conu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

®usnueckue CcBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHACBHIIIEHHbIE PacTBOPBL. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 10y BEIIECTBA B PacTBOpE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukanuss  HeopraHudeckux — coeauHeHui.  Oxcuapl.  Kimaccudukaiuss — OKCHIOB:
cosieo0Opasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) W HecojeoOpasytomme. HomeHkmarypa
okcu1oB. Dr3nueckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyuenne okcumoB.

OcHoBanus. Knaccubukarnusi oCHOBaHUH: METOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa
ocHOBaHUM. du3nUecKrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocCHOBaHUH.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
kucnot. Psg aktuBHoctu MetamioB H. H. bekerosa. [lonydenne Kucior.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHUKHOBEHHUS M MPEKpalleHns: ropeHus (Ioxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MONy4YeHHE, coOMpaHHe, pPaclo3HABaHHME W H3YyYCHHE CBOMCTB BOAOPOJA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWCTONB30BaHUE
BUIEOMATEPUAIIOB), HAOIIOJCHE 00pa3OB BEIIECTB KOIUIECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEIIECTB C Pa3lNMYHOW PacTBOPUMOCTBIO, IMPUTOTOBJIIEHHUE PACTBOPOB C OMPEACIEHHON
MaccoBOH Ji0jell pacTBOPEHHOTO BELIECTBA, B3aMMOACHCTBHE BOJIBI C METAJUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXXKHO HCIIOJIB30BaHKME BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOMIOJICHHE W3MEHEHUS! OKPAcKH MHAMKATOPOB B PAacTBOpPaxX KHCJIOT M IIENOYEH,
u3ydeHne B3amMojneicTBusi okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C METaJUIaMH,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacCTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJIHOTO METaJula JPYyTUM
U3 pacTBOpa COJIM, pelIeHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHel1e Kiacchl HeOPraHnYeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux 3iaemeHtos JI. M.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHBIE METaUIbl, TaJIOTEHbI, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux snemeHtoB [, M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menpneneesa. Ilepuoasl u rpynnel. @usndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnonoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MOJISIpHAs W HENOJSAPHAs) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenenp oxucneHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporecchl OKUCIEHUS u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Meosrcnpeomemmnuie ceazu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK W MOHATHH, SBISIOMIUXCI CHCTEMHBIMU
JUTSL OTZIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOmue ecTecTBEHHO-HAYYHbIC TOHSTHS: HaydHBIH (DakT, THIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKaluus, NepUOANYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIecTBO, TeNo, O00bEM, arperaTHOe COCTOSIHME BEIEecTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAeMBbIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJOB, Kalus, KaJlblUs M HUX COCAWHEHHH B COOTBETCTBHHM C TIOJIOKEHHEM OJJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOCHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKON PEMIETKY U BUJA XUMHUECKOMU CBS3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHHYCCKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEIECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanus XUMHYECKHMX pEakLWil MO pa3iuyHbIM INpHU3HaKaM (10 4YUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTn XuMudeckod peakiuu. [lorstTne 00 00paTHMBIX W HEOOPATHMBIX
XUMUAYECKUX peakuusix. IIoHATHE O TOMOTIeHHBIX M TETEpOreHHBIX peakuusix. IloHsTue o Kartanuse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKECHNE XMMUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  DJIEKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakuyu. CocTaBieHHE ypaBHEHUIH OKHCINTENHHO-BOCCTAHOBUTENILHBIX PEAKIMHN C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 37EKTPOIUTHIECKON AUCCOLMALNU. DIEKTPOIUTHI U HE3JIEKTPOIUTHL. KaTnoHbl, aHHOHBI.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YypaBHeHHMs peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMH W cOJed B CBETe
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEHIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHUYECKOW peaKkmMh OT  BO3JACHCTBUS  Pa3NUUHBIX  (aKTOPOB, HCCIE/IOBaHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IIpOIlecca JAMCCOLMAIMM KHUCIOT, IIeJIouedl u  coJel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKAHUsl PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE ra3a, oOpa3oBaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKum‘/'I (ropeHHe, peaKkmmnmn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CTpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJiopa (B3auMOACHCTBHE C METAIUIAMHU, HEMeTallaMH, Ienodamu). XaopoBoaopoa. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CTpoeHue W (pU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (PU3NYECKHE M XMMHYECKHE CBOicTBa (0OIIME Kak MpeNCTaBHUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbdaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKHME W XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KayeCTBE MHUHEPAIbHBIX YyOOOpeHHH. XHUMHUYECKOE 3arps3HEHHE OKpY’Karoledl cpezpbl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckne U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, PpuMUECKHe U XUMHUYECKHE CBOWCTBA, monydenue. Mcmonp3oBanne docdaroB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtrka smeMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEH! OKHCJIECHUS. YTIIEPOJ, alIOTPOIHbIE MOANDHUKALIMY, PACIIPOCTPAHEHHE B IPUPOE, HU3UIECKUE
U XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TapHUKOBBIN 3G QeKT. YTonbHas KUCIOTa U € COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmblIeHHOCTH. [loHATHE 0 GHONOTMYEeCKH BaXKHBIX BEIIECTBAX: KHMpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpeMmHHusi B mpupojae. OOmme mnpencrasieHust o0 okcune kpemuust (IV) u kpemMHHEBOW Kuciore.
CuMKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BakHeile cTpouTenbHble MaTepHabl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHOM KI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX peakiMii Ha XJIOPUI-WOHbI W HAONIOJIGHUE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (uandeckne ¥ XHUMUYECKHE CBOMCTBA TalOreHOB W WX COENWHEHUH (BO3MOXHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
03HaKOMJIEHHE C 00pasliaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJIb30BaHHE BUICOMATEPUAIIOB),



HAOJIOJICHNE Tpollecca OOYTIIMBaHUS caxapa IOJ JCWCTBUEM KOHIEHTPHUPOBAHHOW CEPHOM KHCIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszoTa, (hocopa U UX COCAMHECHUH (BO3MOKHO HCITOJIL30BaHUE BHUICOMATEPHAJIOB), 00pa3liaMu a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBE/JICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, NMOJy4YeHHe, cOOUpaHue, paclio3HaBaHNUE U U3YYCHUE CBOKCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI U WU3YYCHUE MPU3HAKOB HMX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 1o TeMe «BakHeilre HeMeTaubl U UX COCTUHECHUY.

MeTa/ibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XUMHYSCKUX 3JCMEHTOB — META/UIOB HA OCHOBAaHHHM WX TOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTajindeckas CBSI3b M METATUYECKash KPUCTAUIMYECKas periéTka. DICKTPOXUMUUYCCKUM
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMA, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Pu3nveckne u XUMHUYECKHEe CBOHCTBa (Ha
npumMepe HaTpus U Kanus). OKCHUIBI U THAPOKCUAB HATPpHUA U Kaius. [[puMeHeHne meI0YHbIX MEeTauIoB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMudeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJAEHUE B npupoje. Puznueckue
U XMMHYECKHE CBONCTBA MarHWs W Kalblus. BaxxHeimme coequHEHHWS Kanblus (OKCHJA, THAPOKCHII,
conn). JKEcTKOCTh BOBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckne W XUMHUYECKHE CBOMCTBA aFOMHUHUSI.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcunbl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3ynbTaTOB KOPPO3WU METALIOB (BO3MOXHO HCIOJB30BAaHHE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl U HATPUS C BOJOHM (BO3MOXXKHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIbIUs, aIFOMUHUSA, MHKA, xkenes3a (1) u xenesa (111), meau (1), HaOrOACHNME M ONTUCaHKE TIPOIIECCOB
OKpalllMBaHUSl IUIAMEHM HWOHAMH  HATpWsl, Kalusg MW Kalblus (BO3MOXHO  HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA aTFOMUHMS U THIPOKCH/IA ITMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Poss Xxumum B penieHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mescnpeomemmunie ceasu

Peanu3zanus MeKNPEIMETHBIX CBS3CH MPH M3YYCHHH XMMHH B 9 Kllacce OCYHISCTBISICTCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO-HAYYHOTO [IMKJIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, KiaccH(UKalms, MEepUOIMYHOCTh, HAOIIOJCHUE, IKCIICPUMEHT, MOJCIMPOBAHUE, U3MEPCHUE,
MOJIeJIb, SIBICHUE, ITAPHUKOBBIN (P PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJICKTPUUSCKUH 3apsii, MPOBOAHUKH, IOJYHPOBOIHHUKH, IMAICKTPHKH, (OTOIIEMEHT,
BEILIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorusi:  QortocuHTe3, nBIXaHWe, OWoOcdepa, HSKOCHCTEMa, MHHEpPAIbHbIC YI0OpEeHUs,
MHKPO3JIEMEHTBI, MAKPOJICMEHTBI, TUTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOT'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHUs] XMMHUHM B €IUHCTBE y4eOHOW W BOCIHTATEIBHOH AEATENHHOCTH B COOTBETCTBUH C
TPaZIWLUOHHBIMA POCCHUHCKUMHU COLUMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJIeNI0, TOHUMaHHs 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOI0 BOCIIUTAHUS

MIPEJICTaBJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNIE3HOW, Yy4eOHOHMCCIEeN0BATENBCKON,
TBOPYECKOM M APYI'MX BUAAX AEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW NESITEIBHOCTU
IpU BBIMOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3aay, BBIIOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3aHMM YYEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOM
yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHHE M IIOCTYIKH CBOMX TOBapHIIEH ¢
MTO3UIIMH HPABCTBEHHBIX U NIPABOBBIX HOPM C YUETOM OCO3HAHHA MOCIENCTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHYECKHE IPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIUM, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIME OCHOBY JUIsl TOHHMAHUS CYIIHOCTH HayYHOH
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOJHOM CpeNloil, O PO XUMHUH B TO3HAHUM 3THUX 3aKOHOMEPHOCTEI;

NO3HABaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJY4YEeHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE
Ui OOBsICHEHHs HaOJII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M TIO03HAHHUIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW MAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JaJlbHEHIIIEM;

4) popMupoBaHMs KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKWU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3JIOPOBBI 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HEMPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHsT), HEOOXOAMMOCTH COOJIIOJICHHUS TTPaBUiI 0€30IaCHOCTH TIPpU 00panieHnn
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5) TpyioBOro BoCiuTAHUSA:

UHTEpEeC K MPAKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTo pojia, YBaXKEHHE K TPYILy U
pe3yapTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPHWMEHEHHs MPEeIMETHBIX 3HAHWWA IO
XUMHH, OCO3HAHHBIH BHIOOp HWHIWBUAYATbHONH TPACKTOPHH TMPOMOJDKEHHS OOpa3oBaHHSA C Yy4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPO(QEeCCHOHATBHON  JIESITEIbHOCTH M Pa3BUTHsI HEOOXOJUMBIX YMEHHH, T'OTOBHOCTB
aJlanTHPOBATHCS B MPO(PECCHOHATILHON CPETIE;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHUE K COOCTBEHHOMY (HU3UYECKOMY W TCUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IOJIydaeMble NPU HM3YYCHHU XUMUH, JUIS DPELICHUS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBINUJICHUS, YMEHHUS PYKOBOJCTBOBATHCA WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTeJH>HBI€, KOMMYHUKATHUBHBIC,
pETyJSTUBHBIE), KOTOpble OOECIeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHS] TPH OCBOCHHWH 3HAHWH: pPacKpBIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpAaTh OCHOBAaHWS M KPUTEPHUH IS KIACCUPUKAINN XUMHUIECKIX BEIIECTB U XUMHUYECKUX PEaKIIHid,
yCTaHABIUBATh MPUYUHHO-CICJCTBCHHBIE CBS3M MEXIY OOBEKTAMH W3YYCHHUS, CTPOUTH IJIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPEOOPa30BEIBATh MTUPOKO IIPUMEHIEMBIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IIPOIIECCaxX U SBICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Uil (OPMHUPOBAHHUS THUIOTE3Bl IO TPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynabTaT, (GopMynHpoBaTh O00OONIEHHUS M BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOIO OIbITa,
HCCJICJIOBAHMUS, COCTABJIATh OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 I1I03HaBaTCJIbHBIX 3aaav
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJIOFPIﬁ, OBJIAJICHUEC Ky.]'[]:TypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA PA3JITUYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTHUMANIbHYIO (OpMy mpencTaBieHus WHPOpMALUU U
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JeSITeIbHOCTH MH(GOPMALIMIO O BIWSHUM NPOMBILUICHHOCTH, CEJILCKOTO XO3SHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMBbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATOKECHHON 3314,

YMEHMsI NPEACTaBIATh MOMyYEHHBIE PE3yJbTaThl MO3HABATEbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITa, J1a0OPaTOpPHOH PadOTHl MO HCCIECAOBAHHIO CBOMCTB BEIISCTB, Y4eOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENLHOH U
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
WHTEPECOB M COTJIACOBaHUS TO3UIMKA (0OCYyXkneHus, OOMEH MHEHHSMHU, «MO3TOBBIE IITYPMEI,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BbIOMpATh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUI 00 WH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBICHHOW LEJNH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yNbTaTOB O OCBOCHHIO 00S3aTEIBHOIO COIEPKAHUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE 00YUYAIOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
M0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEpPHpETaluy, NPeoOpa3oBaHUIO U NPUMEHEHHIO B Pa3JIMUHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYECKUX TOHSITHUH: aToM, MOJICKYJIa, XUMHUYECKHI 3JICMCHT,
MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAs), BaJIEHTHOCTbD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas J0JIi XUMHYECKOIO 3JeMEHTa B COCAMHEHHM, MOJSAPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHME, COJIb, BJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(UKalMsi peaklUi: peaklUyd COEIUHEHHUS, PEAKLUUH PA3JIOKECHUS, PEaKLUH
3aMEIICHUs, peakuuu OOMeHa, HK30- M DSHAOTEPMHUYECKHE DPEAKLHUH, TeIyIOBOH 3(QeKT
peakuuu, AOpo aToMa, JJIEKTPOHHBIA CJIOW aTroma, aToMHas OpOuTajlb, pPaguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;

o HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKHUX MHOHATUH U IIPUMCHATb 3TH IOHATHUA
NIPY ONTUCAHUH BEILIECTB U MX MPEBPAIICHHIA;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY JIJISI COCTaBieHUs (OpMyn BEIIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

®  OnpeAesATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSX, CTEICHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

packpsiBaTh cMmbicn Ilepuonuueckoro 3akoHa J[. M. MeHneneeBa: JI€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HUsI, 3aK0OHa ABOTaJIpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONMMuHyt (Gopmy llepronndyeckoli CUCTEMBI XUMHYCCKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs moArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», manbie W OONBIIHME TEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE MMEIOTCA B
tabmume «llepumommdeckas cucrtemMa xmMmudeckux osmemeHToB J[. . MenmeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE 3JICMECHThI, HEOPTaHUYECKHE BEICCTBA, XUMUYCCKUE PEAKITUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapaKTepu30BaTh (OMMCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/II\/'I COOTBCTCTBYIOIIHX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3WPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT KX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHHfI B pa3JIM4YHbIX YCIIOBUSX,

BBIYHCIISITH OTHOCHTEIBHYIO MOJIEKYJSIPHYI) W MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JIOJTEO
XUMHYECKOTO dIIeMeHTa 1Mo (opMylie COCTUHEHHs, MAacCOBYIO JIONII0 BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATH OCHOBHBLIC OIICpalluU MBICIIUTEIbHOM JACATCIIBHOCTH — AaHajlu3 W CHUHTEC3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATH3alNl0, KIACCH(DHUKAIMIO, BEHISBICHHE NPUIHHHO-
CIIEICTBEHHBIX CBSI3€H — I W3YYCHHS CBOWCTB BEIIECTB M XHMHYECKHX PEaKIui,
€CTeCTBEHHO-HAyYHBbIE METOJABl MO3HAHWsS — HaOMIOJeHWe, W3MEpeHHe, MOIEITHPOBaHUE,
AKCIIEPUMEHT (pPealbHBIA ¥ MBICIIEHHBIN);

CJIeZIOBaTh MIPAaBUJIaM MOJIB30BAHHUS XHMHUYECKOH MOCY 10N U TaOOpaTOPHBIM 000PYAOBaHHEM, a
TAaKXXC IIpaBUJIaM 06pau1eH1/I${ C BCIICCTBAMM B COOTBETCTBMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTY4YCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
OnpeAe€HHOM MaccoBOM J0Jiel pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH W MPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K xoniy o0y4enus B 9 Kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI OTpa’kaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS YMEHUH:

PacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKUX MMOHATUI: XUMHUYCCKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPHUILIATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas peakius, XUMHYECKas CBS3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PacTBOP, AINEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
3IEKTPOJINTHYECKAs TUCCOIMAINS, PEeaKIMH HOHHOrO OOMEHa, KaTajJu3aTop, XUMHYECKOoe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHTENb, OKHCICHWE W BOCCTAaHOBJIECHHE, aJJIOTPOIINS,
aM(OTepHOCTh, XMMUYECKast CBSA3b (KOBaJEHTHAs, MOHHAS, METAJUIHMYECKas ), KpUCTAITHIEeCKas
peméTka, KOppO3HMs METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH pEaKLUWH, MperenbHO
nonyctumas konuentpauus 11K BemiecTsa;

WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH W MPUMEHSTH ITHU TOHSTHUS
TIPY OMTUCAHUM BEIIECTB M X MPEBPAIICHHIA;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJeHHs (OPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKLUil;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCICHHMS XUMUYECKHUX 3JIEMEHTOB B COCIUHEHHUSX
Pa3InYHOr0 COCTaBa, MPHUHAIUIEAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJaccy COCIUHEHUil 1o
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPraHU4YeCKUX COCAMHEHMAX, 3apsA] HMOHA II0 XMMHUYECKOHW (opMylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
IIOHUMAaHHUE: ONMCHIBATh U XapaKTepu30BaTh TabauuHyo Qopmy Ilepmonmueckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCS B NEPUOJUYECKON TaOJHIE, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsix sAApa, o0I1ee YUCIIO JEKTPOHOB U paclpeiesieHHe ux
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
3JIEMEHTOB M MX COCAMHEHWH B Ipelesax MajblX MEPUOIOB M IJIaBHBIX HOATPYMI C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHUYCCKUEC IJIEMCHTBI, HCOPIraHNMYCCKNUE BCUICCTBA, XUMUYCCKUEC PECAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOLIME U CHEHU(DUUCCKUE XUMHYECKHE CBOWMCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUECKON JUCCOLMAMN KUCIIOT, IeJI0Yel U COoNel, TOIHbIe
W COKpaméHHblE ypaBHEHUS pEaKkUWil HOHHOTO OOMEHa, YpaBHEHHS peaklui,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHHUC TeHEeTUYECKON CBS3HU MCXKAY BCIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pPacKpeIBaTh  CYIIHOCTb  OKHCIHUTENIBHO-BOCCTAHOBHUTENIBHBIX  pPEaKIMH  IHOCPEICTBOM
COCTaBJICHHSI JIEKTPOHHOTO OajlaHCca 3TUX PeaKLHii;

IMPOrHo3upoBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUA, BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKHUX NIPEBPALLICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa Mo (PopMysie COelNMHEHHUS, MACCOBYIO JIONIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUS XHMUYECKOH MOCYI0H 1 1aOOpaTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBITIOJIHCHHUIO
nabopaTOpHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO M COOMpaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTJIEKUCIIOTo ras3a);

NPOBOJAWTH PEaKLUWH, IOATBEP)KJAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAUA-, KapOoHat-, dochar-, cHIMKaT-,
cym,(baT-, THUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUIECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE OINEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 U CHHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMAaTHU3aHUI0, BEISIBICHHE IPUUYUHHO-CIIEICTBEHHBIX CBA3EH — IS
M3y4YEeHHUs CBOMCTB BEIIESCTB U XUMHUUECKUX PEAKUH, €CTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS
— Ha0JII0JIeHre, U3MEPEHHUEe, MOAEIHUPOBaHUE, SKCIIEPUMEHT (pealibHBIN U MBICIICHHBIH).



TEMATHYECKOE IINITAHUPOBAHUE

8 KUIIACC

KoauuecTBO yacoB

Ne HaunMeHoBaHue pa3jaeioB U TeM JJleKTpoHHBbIE (U (poBHIE)
KonTposabHbie IIpakTu4eckue
n/n MPOrpaMMbl Bcero o0pa3oBaTelIbHbIE pecypchl
padoTsI padoTsI
Paznen 1. [lepBoHayajibHble XUMHUYECKHE OHSTHS
X — 0
1.1 ecIiZ::BosHZ?{X:;a; 1(1) ;II?TC;ZeCKOﬁ 5 0 2 bubamorexa LIOK
' P https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YellOBeKa
bubnuoreka LIOK
1.2 B 1 1
CHICCTRA H XHMUTHCCIHE peadit > 0 https://m.edsoo.ru/7f41837c
HUroro mo pa3gemy 20
Pa3nen 2. BaxkHelilue npeactaBuTeId HEOPraHNYeCKUX BelleCTB
51 Boznyx. Kucnopoa. [lonsrue 06 5 0 0 bubnuorexa LJOK
' OKCHIAX https://m.edsoo.ru/7f41837c
99 Bognopoa.Ilonsarue o kuciorax u 8 0 1 Bbubmuorexa [JOK
' COJISIX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsr. [lonstue 06 5 1 1 Bu6nnoreka LJOK
' OCHOBAaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuoreka [IOK
' HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumudeckux 3j1eMeHToB 1. U. MenneneeBa. CtpoeHune aToMOB. XUMHYECKAs CBS3b.

OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE pP€aKuIumn

Ilepnonnueckuii 3aKk0H U
31 IIepuonnueckas cucrema
' XUMHYECKUX deMeHToB []. 1.

Menneneena. CTpoeHre atoma

bubmuoreka LIOK
https://m.edsoo0.ru/7f41837¢c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTETBHO- 8 bubnmoreka IIOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.edso0.ru/7f41837¢c
bu6nmoreka [JOK
fhroro o pamely w0 https://m.edscL)g.ru/?f41837c
PesepBHOE BpeMst 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME



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

KoanuecTBO yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Konrtpoanubie  I[IpakTuyeckue
n/n MPOrpaMMsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasjen 1. BemecTBO M XUuMHU4ecKHe peakunu
[ToBTOpenwue u yriryOiaeHne 3HaHUH bubmmorexa [IOK
1.1 5 1 0
OCHOBHBIX pa3/iesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmorexa [IOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nen 2. HemeTanibl 4 UX coeMHEHUSI
51 OO01mas XxapaKTepUCTHKA XUMHUUECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmsl. ["anorens https://m.edsoo.ru/7f41a636
06
22 sxeverron VIAcpynm, Cepan i 6 0 o Dromomallok
' PYIHEL L5 https://m.edsoo.ru/7f41a636
COCIMHEHUS
s | e | : ;B
' DIIEMEHTO PYHIbL. A30T, @ochop https://m.edsoo.ru/7f41a636
COEIMHEHUS
24| sromeros Mooy Somepomn. 5 s ,  Brbmomeliok
' . PYIHEE poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COCINHEHUS
Hroro no pasaeny 25
Paznen 3. Meta/ulbl U UX COeIMHEHHA
3.1 OO61re cBOWCTBAa METAJLIOB 4 0 0 bubmuoreka IIOK



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

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

3.2 BaskHeiiiye METaIbl K UX COeIUHCHHS 16 https://m.eds00.ru/7f412636
HUroro no pazaeny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa

a1 B 3 bu6nmoreka [JOK
. CIICCTBA U MAaTCpHAJIbI B J)KU3HU YCJIOBCKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p 3 bubnunoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOUYHOE IINTAHUPOBAHMHE

8 KJIACC
No Koau4yecTBo yacos Jlata DyeKTpOoHHBbIe HUPPOBBIE
A Tema ypoka Kontposnbsnbie  IIpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl

1 IIpenmet xumun. Porh XUMUY B KU3HA 1 0 0 bu6nmoreka IJOK

yenoBeka. Tena u BemecTa 01.09.2023  https://m.edsoo.ru/ff0d210c
Bu6nmoreka IJOK

2 HoHSTHE O METOZAX MOSHAFI B XiTM1i ! 0 0 07.09.2023  https://m.edsoo.ru/ff0d227e
ITpakTrueckas padora Ne 1 «IIpaBuna paboTh

3 B §a6opaT0pHHF1)/1 MIPUEMBI o6p2113meHmi 1 0 0 bubamorexa LIOK

08.09.2023  https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)

4 YucTsle BemecTBa U cMecH. CrocoObl 1 0 0 bubmuoreka LIOK
pasjieseHns cMece 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3aenenue

5 mfeceﬁ (Ha anFl)wepe OYHCTKH H(f;apeHHOﬁ 1 0 0 bubamorerca LIOK

15.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 0 0 bubamorerca LIOK
21.09.2023 = https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHEe AIeMEHThI. 3HAKH (CIMBOJIBI) 1 0 0 bubnmorexa [IOK
XAUMWYECKHUX SIIEMEHTOB 22.09.2023 = https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 clOKHBIE BELIECTBA 1 0 0 bubamorera LIOK

28.09.2023 = https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 Bubmorexa LIOK

29.09.2023 @ https://m.edsoo.ru/ff0d2d50
3aKOoH MOCTOSIHCTBA COCTABA BEIIECTB.

10 Xumnueckast hopmyona. BaneHTLEOCTB aTOMOB 1 0 0 bubmorera LIOK

05.10.2023 = https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 0 0 bubmunoreka IIOK



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
https://m.edsoo.ru/ff0d2eae

OTHoOcHUTeNbHAs MOJISKYJISIpHAsl Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 103151 XUMHYECKOTO DJIEMEHTA B Bubnmuorexa LJOK
COEIMHEHUU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MomnsipHas Bubnmuorexa LIOK
Macca 13.10.2023  https://m.edso0.ru/ff0d5230
1 Du3nYecKre U XUMHUYECKHE SBICHUS. bu6nmoreka IJOK
XuMuvecKast peaxius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycIoBUs MPOTEKAHUS Bubmuoreka [JOK
XUMHUYCCKHUX PEaKIuii 20.10.2023 = https://m.edsoo.ru/ff0d3al16
16 3aKOH COXPAHEHUs MAacChl BEIIECTB. bubmmorexa [IOK
XUMUYECKHE YPAaBHCHUS 26.10.2023 = https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, MacChl BEIMIECTBA Bu6nuoreka IJOK
10 YPaBHEHUSIM XUMUYECKUX PEaKIunii 27.10.2023 = https://m.edsoo.ru/ff0d5708
Knaccuduxanus XuMHUecKnux peakiuit
18 (COG,I[HHq;HI/IHHpaSHOKGHI/ISI 3a£em;m bubmorexa HOK
’ ’ ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
o0MeHa)
M. B. JIoMOHOCOB — y4EHBINA-
19 SHIIMKJIOTICAMCT. O6o6quueHMe u bubamoreia LIOK
. 10.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alusl 3HaHUH
20 Kontponsnas padora Nel mo teme «Bemecrsa Bbubnuorexa LIOK
U XUMHUUYECKHE PEAKIIUID) 16.11.2023  https://m.edsoo.ru/ff0d4290
Bozayx — cMechk razo. CocraB Bo3ayxa.
21 Knciipon — DIIEMEHT U IIPOCTOE BGZIII}IIGCTBO. bubamorera LIOK
17.11.2023  https://m.edsoo.ru/ff0d448e
O3z0H
duznyeckre 1 XUMUIECKHE CBOMCTBA
22 KHCJIOpoa (peakinu OKUCIICHUS, TOPEHHE). Bubmmorexa LIOK
’ 23.11.2023 = https://m.edsoo.ru/ff0d4614
[lonsTHe 00 OKCHAAx
CriocoObl MOTy4eHUs KHCI0poaa B
23 naboparopuu quHpOMLIHIJIerH(f:)TI/I. Bubmorexa LIOK
24.11.2023  https://m.edsoo.ru/ff0d497a

TIpumenenue kucmopoaa



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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TemnoBoii 3PPEKT XUMUIECKON PEeaKIUH,

bu6nmoreka IJOK

24 TOHATHE © TEPMOXHMITTECKOM YPaBHEHHH, 07.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ DHIOTEPMHYCCKUX PEAKIIAIX
TommBo (HETH, Yroib U METaH).
25 3anH3HCI§I/qu];O3I[}}III;(a CHOCOOBI z:ro Bubmiorexa LIOK
’ 08.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
IIpaktrueckas padora Ne 3 o Teme
26 «l?lonyqenne " rc)061/1paHI/Ie KHCTIOpoa bubamorexa LIOK
N ’ 14.12.2023 @ https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €r0 CBOUCTBY
97 Bonopoa — 31eMEHT U MPOCTOE BELIECTBO. Bubmuoreka [JOK
HaxoxeHue B mpupojie 15.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue 1 XUMHUISCKHE CBOMCTBA Bu6nmoreka IJOK
Bojopoa. [IpuMeHenue Bogopoaa 21.12.2023  https://m.edsoo.ru/ff0d4dd0
29 TloHsATHE O KUCIOTAX U COJIAX brbmmorexa LIOK
22.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToJTy4eHus BOAOPO/Ia B Bubnunoreka [IOK
1abopaTopuu 28.12.2023 = https://m.edsoo.ru/ff0d4dd0
TIpakTrueckas padora Ne 4 o Teme
31 «HponyquI/Ie u 1[c)061/1paH1/1e BOJIOpOIA brbmmorera LIOK
N ’ 29.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YyYEHUE eTO0 CBOUCTBY
. .. bubmoreka IIOK
32 Monsipibiit 0G1EM rasos. 3aior Aporaipo 11.01.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus o0béma, KOJIM4eCcTBa B TBa
33 rasa H((:) eero H3(;6eC"erHo;v[yolcom:tclecmyemec Bubmmorexa LIOK
. 12.01.2024  https://m.edsoo.ru/ff0d55a0
BEIIeCTBa WIH 00BEMY
Brrunciaenus 006EMOB ra3oB 110 ypaBHEHHUIO
34 peakIy Ha OCHOBE 3aKOHA OGBéI}\I/III)-IBIX brbmmorexa LIOK
_ 18.01.2024  https://m.edsoo.ru/ff0d5708
OTHOIIICHHWU I'a30B
35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
19.01.2024  https://m.edsoo.ru/ff0d587a
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36

CocraB ocHoBanuii. [loHaTtrne 06 HHIUKATOPaX

bubmuoreka LIOK

25.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachieHHbie u
37 He}}llacmmeHHe II))aCTBOpBI. MaICHCOBaﬂ JTOTIS bubamorera LIOK
26.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PacTBOPE
IIpakTudeckas pabora Ne 5 o Teme
38 «I?IpI/IFOTOBneHEC PacTBOPOB C OIPEACIEHHOM bubmmorexa LIOK
. . i 01.02.2024  https://m.edsoo.ru/ff0d5eba
MacCOBOH JTOJIeH pacTBOPEHHOTO BEIIECTBAY
39 KonTponbaas padora Ne2 o Teme bubmmorexa [IOK
«Kucnopoa. Bogopona. Bona» 02.02.2024  https://m.edsoo.ru/ff0d6342
40 OKcuIbL: COCTaB, KiacCu(hUKaIus, bubnuoreka [IOK
HOMEHKJIATypa 08.02.2024  https://m.edsoo.ru/ff0d664e
IlonyyeHue U XUMHUYECKHE CBOMCTBA
41 KI/ICH};THHX OCHOBHBIX M aM()OTEPHBIX bubmiorexa LIOK
’ 09.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHUS: COCTaB, KiacCu(UKAIIUS, Bubnunoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ff0d67ca
43 IlonyyeHue U XuMHUYECKHE CBOMCTBA Bbubnuorexa LIOK
OCHOBaHHI 16.02.2024  https://m.edsoo.ru/ff0d67ca
Kucnorsi: cocras, kiaccudukanms, bubmuoreka IIOK
44
HOMEHKJIaTypa 22.02.2024 = https://m.edsoo.ru/ffOdfee2
45 TlomydyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmiorexa LIOK
29.02.2024 = https://m.edsoo.ru/ffOdfee2
46 Counu (cpeaHuie): HOMEHKIATypa, CIIOCOOBI bubnmnorexa [JOK
MOJTYYEHUs], XUMUIECKHE CBOMCTBA 01.03.2024 | https://m.eds00.ru/00ad9474
[pakTrdeckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIIBHBIX 33]1a4 110 TEME Bu6nmoreka IJOK
«OCHOBHBIE KJTaCCHI HEOPTaHUUECKUX 07.03.2024 | https://m.edso0.ru/00ad9b7c
COEJIMHEHU I
48 I'enetnyeckast CBsI3b MEXKIY KiaccaMu Bubnuoreka [IOK
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HEOPraHMYECKUX COCTUHECHUI 14.03.2024  https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O6obmIeHKS H CHOTEMATHIALIAS SHAHMKIE 15.03.2024 = https://m.edsoo.ru/00ad9ch2
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bubnmuorexa LIOK
KJIACCHI HEOPTaHMYECKHUX COETMHEHMIA" 21.03.2024  https://m.edsoo.ru/00ad9ela
TlepBbic MONBITKU KITACCU(DUKAIIAN
51 xmﬁuqecmx 3JIEMEHTOB. ?}OH};‘II/IG 0 rpymmnax buomiorexa LIOK
22.03.2024 = https://m.edsoo.ru/00ad9ffa
CXOIHBIX AJICMEHTOB
Ilepuogndeckuii 3axoH u [lepuoguueckas
52 CI/ICpTCMI; XAMHYECKHUX BHCMCII-)ITOBH . . bubmiorexa LIOK
04.04.2024 | https://m.edsoo.ru/00ada52c
Menneneera
53 Ilepuost, TpyIIBI, TOATPYIIITEI bubamorexa LIOK
’ ’ 05.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bubmmorexa [IOK
H30Tomb! 11.04.2024 = https://m.edsoo.ru/00ada342
CTpoeHue 3JIEKTPOHHBIX 000JI09EK aTOMOB
55 3JIepMeHTOB HepHIZ)z[quCKof/i cuctemsr []. 1. bubmorexa HOK
12.04.2024  https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepruCTHKa XMMUYECKOr0 3JIEMEHTA 110
56 el“OpIIOJIOI:KeHI/I}O B [lepuoanyeckoii cucreme bubmiorexa LIOK
18.04.2024 |  https://m.edsoo.ru/00ada824
J. 1. Menneneena
3nauenue [leproanyueckoro 3aKoHa Jist
57 pa3BuTHUA HayII)(I/I If npakTuku. /1. U. ’ Bubmorexa LIOK
L 19.04.2024  https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, IeAaror U rpakJaHuH
58 DIIeKTPOOTPHUIIATEIIBHOCTH ATOMOB Bbubnuoreka [IOK
XUMHUYECKHX IIEMEHTOB 25.04.2024 | https://m.edsoo.ru/00adaab8
59 HMounas xumMuueckas CBsI3b BH6HHOTeKa HOK
26.04.2024  https://m.edsoo.ru/00adac34
60 KoBaneHtHas nmossipHast XUMUYECKas CBSI3b bubmorexa LIOK
02.05.2024 | https://m.edsoo.ru/00adaab8
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61

KoBanentras HETMOJIApHas XUMHUYECKas CBA3b

bubmuoreka LIOK

03.05.2024  https://m.edsoo.ru/00adaab9

bubmuoreka LIOK
62 Crenetib oKHCCHIS ! 10.05.2024 https://m.edsc])_E).ru/OOadanB

63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH 1 bubmiorexa IOK
16.05.2024  https://m.edsoo.ru/00adb076

64 OKHCIIUTETH 1 BOCCTAHOBUTEIH 1 brbmmorexa LIOK
17.05.2024  https://m.edsoo.ru/00adb076

65 KonTponbras padora Ne4 o Teme «Ctpoenune 1 bubmmorexa [IOK
aToMa. XUMHUYECKas CBA3b 23.05.2024  https://m.edso00.ru/00adb486

66 PeseprHbIit ypok. O6o0meHne n 1 bubmmorexa [IOK
CHCTEMAaTU3alMs 3HAHUH https://m.edsoo.ru/00adb33c

67 Pe3zepeHsiii ypok. O6o0uieHue n 1 Bubmuorexa [JOK
CHCTeMaTH3aIlHsI 3HAHU https://m.edsoo.ru/00ad9ch2

68 PesepeHslii ypok. O600mmenue n 1 Bbubnuorexa LIOK

CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO HACOB T10 68

ITPO'PAMME
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9 KIIACC

KoanuecTBo yacoB

DJIeKTpOHHBIe HU(POBBIE

Ne Jara
Tema ypoka Koutponbubie  IpakTuHyeckue oGpa3soBare/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchbl
S R———— 1 0 0 biGaorexa LIOK
o 06.09.2023  https://m.edsoo.ru/00adb59
MenpeneeBa

, 3aK0H061\;e<pH030TeH 12 I/I3(1;/ICHZHI/II/I CBOECTB . . . BuGmorexa [OK

XAUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
" P P 07.09.2023  https://m.edsoo.ru/00adb6h6
MEpUOJOB

3 Knaccudukamms n HOMEHKIATypa 1 0 0 bubmmorexa [IOK
HEOPraHNYECKUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4ecKon CBS3HM M THIIBI 1 0 0 bubmuoreka LIOK
KPHUCTAJUTHUYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Kontponbhas pabora Nel mo teme

5 «IloBTOpEHME U yriTyONeHNe 3HAHUN 1 1 0 90.09.2023
OCHOBHBIX pa3JIesIoB Kypca 8 Kiraccay
Knaccudukaius XuMHUIEeCKUX Peakiuii mo Bubnunoreka [IOK

6 1 0 0
pa3IHYHBIM PU3HAKAM 21.09.2023 = https://m.edsoo.ru/00adbcb0

I Howmmeo roveremm rerporemmns 1 0 0 buGaorexa LIOK

P 27.09.2023 = https://m.edsoo.ru/00adbe9a
peaximsx
[oHsATHE O XMMUYECKOM PaBHOBECHH.

8 ®DaxTopsl, BIUAIOIIUE HA CKOPOCTh 1 0 0 Bubmuorexa LIOK
XUMHYECKOH PeaKiiu U MOJI0KESHUES 28.09.2023 = https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PAaBHOBECHUS

9 OKHCIIUTETFHO-BOCCTAHOBUTEIIHHBIC 1 0 0 Bbubnuoreka [IOK
peakuu 04.10.2023 | https://m.edsoo.ru/00adcade

10 Teopus 27€KTPOIUTUIECKON TUCCOLUAINH. 1 0 0 Bubmuorexa LHOK
CunbHbIe U c1a0bIe 3JIEKTPOIIATHI 05.10.2023 | https://m.edso0.ru/00adcd68
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11

HonHble ypaBHEHUS peakuui

bubmuoreka LIOK

12.10.2023  https://m.edsoo.ru/00add448
. XHMquCKuHe CBOWCTBA KUCJIOT U . BuGmorexa LIOK
OCHOBANHI B CBeTevaeHCTaBHeHHH ° 18.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOIUTHUCCKOMN TUCCOITUAIINH
” XI/IeMI;I‘lZCKZIe C?ZféC:Bz COJ:)eI?I B CB::eov BrGmiorexa LIOK
HpeaCTaBICH] HICKIPOTHTHACCROM 19.10.2023  https://m.eds00.ru/00add8b2
JTCCOLUAIN
14 [TonsTHE O THApPONH3E CONCH bubmiorexa LIOK
P 25.10.2023 = https://m.edsoo.ru/00add9d4
bubmuoreka IIOK
1 .
> Obobuerie i cHCTEMATH3ANA JHarli 26.10.2023  https://m.edso0.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubmmorexa [IOK
IKCTIEPUMEHTAIBHBIX 33/1aW) 08.11.2023  https://m.edsoo.ru/00addbfa
K 02
. < ;HTI[()OHI)HaH pa6cI)<Ta No2 mo Teme BuGmorexa [OK
«DIIEKTPONIUTUYECKAS AUCCOLHALIHS. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUECKHE PEAKIIUU B PACTBOPAX»
18 OOm1ast xapakTepUCTHKA FaJIOTCHOB. Bbubnuorexa LIOK
XUMHYECKHEe CBOICTBA HA IPUMEPE XJI0pa 15.11.2023  https://m.edsoo.ru/00addfe2
X .
10| oot cooicrmn, nomeere Batimorea LIOK
> HOTYHCHHE, 16.11.2023  https://m.eds00.ru/00ade104
MpPUMEHEHUE
. ?ﬁzxmzecia:opa%;? N902 :o TeM: . BuGmorexa LIOK
YCHU SAHOU KU ThI, U HU
o g HOTRL TEYH 22.11.2023  https://m.edsoo.ru/00ade348
e€ CBOMCTBY
| e
PeAILIH, AT P % 23.11.2023 https://m.eds00.ru/00ade488
H30BITKE
99 OO0mas xapakTepucTHKa 3JeMeHTOB VIA- Bbubnuroreka [IOK
TPYIIIBI 29.11.2023 @ https://m.edsoo.ru/00ade64a
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AJ'IJ'IOTpOHHI)IG MOI[I/I(I)I/IKEII_II/II/I CCPHLL.

bu6nmoreka IJOK

23 Haxosienettite cepo 1t e¢ COCf[I/IHCHI/II/I B 30.11.2023 https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKUE CBOMCTBA CEPbI

24 CepoBogopo, cTpoeHue, PU3nIeCKue U bubmmoreka [JOK
XMMHYECKHE CBOWCTBA 06.12.2023  https://m.edsoo.ru/00ade802

KCHBI CEPHI. Hasl KHCJIOT
25 gnzngec:;z u )glel\fnzecxnz (())B(?I;ICTBa bubmorexa IOK
’ 07.12.2023  https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEaKLIUH, JEKAaIIe B OCHOBE
MPOMBIIITICHHOTO CIIOC00a TOTY4eHUSI
26 cngoﬁ KHCJIOTHL. XHMqucxoey bubamorexca LIOK
N 13.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKPYXKAIOIIEH Cpebl
COCAMHEHHUSIMU CEPbI

97 Brrunciaenne MaccoBoOi JOIU BEIXOa bubmuoreka LIOK
MPOIYKTa PEAKIMU 14.12.2023  https://m.edsoo.ru/00adec8a
OO1m1as xapakTepuCcTHKa 2JIeMEHTOB V A-

28 rpynnsl. A30T, paclpoCTpaHeHHE B Bubmorexa [JOK
npupoje, PU3NIECKUe U XUMHIECKUE 20.12.2023 = https://m.edsoo.ru/00adeea6
CBONCTBa

29 AMMHUaK, ero Gpu3NdecKre 1 XUMHIECKHE Bbubnuorexa LIOK
CBOJCTBa, TIOJIy4CHUE U TPUMECHEHHE 21.12.2023 @ https://m.edsoo.ru/00adf004
[IpakTnueckas padora Ne 3 o reme

30 «l?lonyquHe al\l/leI/IaKa U3YyYEHUE €T0 Bubmorexa LIOK

N ’ 27.12.2023  https://m.edsoo0.ru/00adf180
CBOHCTB»

31 A30THast KHCII0Ta, €€ QU3MUSCKUE U bubmuoreka IIOK
XUMHUYECKHE CBOMCTBA 28.12.2023  https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U CONEH

32 aMMOHUS B Ka4€CTBE MUHEPAJIbHBIX Bubmuorexa LIOK
yno0peHnii. XuMHUYECKOE 3arps3HeHne 10.01.2024  https://m.edsoo.ru/00adf518
OKpYy>Karolei cpesl COeIMHEHUSIMH a30Ta

33 Docdop. Oxcun pocdopa (V) u Bubmuorexa LHOK
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(dochopHast KHUCIOTa, GUIHUSCKHE U 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYCCKUE CBOWCTBA, IMOJTyUYCHUE
Hcnonws3zoBanue pochaToB B kauecTse
34 MHHEPaTbHBIX yfc))6p(£HHﬁ. 3arps3HEeHHE brbmmorexa LIOK
. 17.01.2024 = https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpefibl hocharamMu
35 VYruepon, pacipoCTpaHEHUE B IIPUPOJE, Bubnmuorexa LJOK
(u3HUecKre U XUMHYECKIE CBONCTBA 18.01.2024 = https://m.edsoo.ru/00adfd9c
Oxcupsl yriepoaa, ux Qu3ndecKkne u
36 XHMHYECKHE CBOMCTBA. DKOJOTHUCCKHE Bu6nmoreka IJOK
po0JIEMBbI, CBSI3aHHBIE C OKCHIIOM yIJIepoia 24.01.2024  https://m.edsoo.ru/00adfebe
(V)
37 YronpHasg KHCIOTa U €€ CONu Bubmiorexa LIOK
25.01.2024 = https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "I_IEOJIYIIEHI/IG yrlJ.;eKchoro rasa. Bubmiorexa LIOK
31.01.2024  https://m.edsoo.ru/00ae027e
KauecTBennas peakiyst Ha kapOoHaT-HOH"
[lepBoHavanpHBIC IOHATHUS 00
39 oprpaHquCKnx BEIIECTBAX KaK O bubmorexa [IOK
01.02.2024  https://m.edsoo.ru/00ae054e
COEIMHEHHSX YTIIepoaa
40 Kpemuuii u ero coeanaenus bubamoreta LIOK
07.02.2024  https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemienne
a1 SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME Bbubnuoreka [IOK
«BaxkHeime HeMeTauIbl U UX 08.02.2024 @ https://m.edsoo.ru/00ae0bf2
COCTUHCHHMSDY
KontponbsHas pabota Ne3 o Teme
42 <<Ba>1<r;1e171mne EeMeTanmﬂ " UX bubmiorexa LIOK
14.02.2024  https://m.edsoo.ru/00ae0el8
COCTUHEHHSD)
B | oneemon e wermmon. Momsmeras biGorera L1OK
15.02.2024  https://m.edsoo.ru/00ae103e

CBA3b U MCTAJINIMYUCCKAS KPUCTAJUTNICCKAs
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peuérka. @u3nuecKkue CBOKMCTBA METAIIJIOB

XHMHYeCcKUe CBOMCTBA METAJLIOB.

44 ONEKTPOXUMUYCCKHUH PSJT HANPSIKESHUIH bubmiorexa LIOK
MCTAILIOB 21.02.2024  https://m.edso00.ru/00ae1156
O6mue crmocoOs! TOTYUSHHSI METAIIJIOB.

45 CrnaBsl. Beruucnenus no ypaBHeHUSAM Bubnmuorexa LJOK
XMMHYECKHX PEAKIUi, €CITH OJUH M3 22.02.2024  https://m.eds00.ru/00ae1156
pEeareHToB CONEPKUT MPUMECH

46 [TonsiTHE O KOPPO3WUU METAIIIOB Bubmiorexa LIOK

28.02.2024  https://m.eds00.ru/00ae1278
bubmuoreka IIOK

4 Hlenosreie metanst 20.02.2024 https://m.eds00.ru/00ae14b2

48 OKcuIbl ¥ TUAPOKCHUIIBI HATPUS U KaTus bubmorexa [IOK

06.03.2024 | https://m.edso00.ru/00ae14b2

49 IIenmoyHO3eMeNbHBIE METAIUIBI — KaJIbIUH 1 bubmuoreka IIOK
MarHuit 07.03.2024  https://m.edsoo.ru/00ae15e8

50 Baxxneinmme coeTMHEHUS KaJbIHs bubmmorexa [IOK

13.03.2024  https://m.edsoo.ru/00ael5e8

51 O0600I1IeHIE ¥ CHCTEMATH3aIMs 3HAHUI 14.03.2024

52 ’Ké€cTrocTh BOMBI B CITOCOOKI €€ yCTpaHEeHHS bubamorera LIOK

20.03.2024  https://m.edso0.ru/00ae1886
IIpakTrueckas padora Ne 6 o Teme
53 ")iéCTKOCTB BOIZ[LI 1 METOJIBI €€ bubmmorexa [IOK
| 21.03.2024  https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubmuoreka LIOK

>4 AdtromHrit 03.04.2024 https://m.eds00.ru/00ae1c64

55 Am¢oTepHbIe CBOHCTBA OKCUIA U Bubmuorexa LIOK
THUIPOKCHIA 04.04.2024 | https://m.edsoo.ru/00aelc64

56 XKeneszo Bubnmoreka [IOK
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11.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxcunel, ruapokcuabl u conu xenesa (1) u 1 Bubnmuorexa LJOK
xenesa (1) 17.04.2024  https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTeMATH3alNs 3HAHUI 1 18.04.2024
S 1 bimnorera LIOK
(BaHOHIIHE MCTALIb 1 HX COCTMHCHID 24.04.2024 = https://m.edsoo.ru/00ae3de8
Brruncnenust mo ypaBHEHUSIM XUMAYECKUX
60 msbumee o conepar npuvecr, 1 bimnorera LIOK
BbIUHCIICHIS MACCOBOM 0K BEIXOA 25.04.2024 = https://m.edsoo.ru/00ae1750
MPOJYKTA PEAKIIMU
61 O06001menne u cucTeMaTru3anys 3HaHUI 1 02.05.2024
62 Kontponbhas pabora Ne4 o teme 1
«BakHele MeTambl 1 UX COEIMHEHUS» 08.05.2024
63 BemiectBa u MaTepuanbsl B IOBCEIHEBHOM 1 Bu6nuoreka IJOK
JKH3HH YeJ0BEKA 15.05.2024 = https://m.edsoo.ru/00ae3f50
64 XHMHUYECKOe 3arpsi3HEHUE OKPYIKaIOIIeH 1 Bubmorexa [JOK
cpeibl 16.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xuMuM B pelieHNH SKOJTOTHYECKUX 1 Bubmuorexa LIOK
npobiem 22.05.2024  https://m.edsoo.ru/00ae4270
66 Pezepsuslii ypok. O0o01eHne u 1 Bubmuorexa LIOK
cuCTeMaTH3alHs 3HAHUI 23.05.2024 = https://m.edsoo.ru/00ae0d0a
67 Pesepsuslii ypok. O6o01IeHe 1 1 Bubmoreka [JOK
cUcTeEMAaTH3aIis 3HAaHUI https://m.edsoo.ru/00adbh33c
68 Pe3zepsuslii ypok. O0o0meHne u 1 Bubmuorexa LIOK
cUcTEMAaTH3aIs 3HAaHUI https://m.edsoo0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00ae1d86
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

[TPOIT'PAMME







YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 knace/ Pymsuruc [.E., ®enpaman @.1°., AknnonepHoe o0miectBo «M3maTenbecTBO
«IIpocsemieHue»
» Xumus, 9 xiace/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o0miecTBo «M3maTenscTBo

«HpOCBeIIIeHI/IC»

METOJUYECKHNE MATEPHUAJIBI 1J151 YYUTEJISA
I'’13 Xumus 8 k. k yu. Pynsuruca I.E_2012 -192¢.PDF
3amaynuk no xumuu. 8ki1. Kysnenosa, JI€éskun 2012 -128¢.PDF
KonTponbabie u camocT. pad. mo xumuu. 8ki1. k y4. ['abprenstaa 2011 -222¢.PDF
Pa6. terpans o xumuu. 8ki1. k y4. Pynsuruca, ®enpamana 2013 -160c.PDF
C6. 3amay u ymp. mo xumun. 8xi. Ps6oB M.A 2013 -192¢.PDF
Co6opuuk camocT. pab. mo xumun. 8kn_HosomuHckwuii, Hopormmmckas 2013 -112¢.pdf
Tectol mo xumun. 8ki. (Beenenue. Atromsr) Psoos M.A 2015 -128c¢.pdf
Tectpl o xumuu. 8. (kenT) K y4. Pymsutuza, @enpamana 2013 -144c.PDF

Tectol o xumuu. 8. (cuHMUN) K y4. Pynsuruza, @enpamana 2013 -96¢.PDF

IHUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbl U PECYPCBbI CETU HHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






