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HOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 1O XWUMHHM Ha YPOBHE OCHOBHOI'O OOIlEro 0Opa3oBaHUs
COCTaBJICHA HA OCHOBE TPEOOBAaHWHA K pe3yjabTaTaM OCBOEHUA OCHOBHOM
00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakke Ha OCHOBe QeaepaabHO pabdodueid MmporpaMMel
BOCIHUTAHUA U C YUETOM KOHLIEMIMU MPEMOJABAHUSA YUYEOHOrO npeaMera «XuMHUsi»
B 0OpazoBareNbHbIX opranm3anusax Poccutickon denepaliuu.

[IporpaMma mo XWMHH AA€T TPEACTABJICHHWE O MENAX, OOIEH cTpaTeruu
0o0y4YeHHUsA, BOCHUTAHUS M PaA3BUTHUA OOYYAIOIIUXCA CPEACTBAMU Y4€OHOTO
npeaMeTa, YCTAHABJIUBAET 00s13aTeNbHOE MPEAMETHOE COJIEpKaHMUE,
MpPEAyCMaTPUBACT PACIHpPEIEICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHE IO
pazdesiaM M TeMaM MpPOrpaMMbl MO XWMHH, ONPEAECIAET KOJIUYECTBEHHBIE H
KaueCTBCHHbIC XapPaKTEPUCTUKH COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh  U3YUEHHS XHMHU C YU4E€TOM  MEKMOPECAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3CH, JIOTMKM Y4eOHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEH  O0yUaloIUXCs, ONpeAenseT BO3MOXHOCTH TMpeAMeTa A
peanuzanmu TPeOOBAHMM K pe3yiabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTebHOM
MporpaMMbl Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a Takxke TpeOOBaHUN K
pe3yabpTaraM 00yUY€HHsS XMMUU Ha YPOBHE LIETICH U3yUEeHUA NPEeAMETa U OCHOBHBIX
BUIOB YUeOHO-MO3HABATEILHOM MJEATEIBHOCTA OO0YYaloleroca MO OCBOCHUIO
y4e0HOT0 CoAep KaHus.

3HaHWE XWMHH CIy)XUT OCHOBOH uisi (hOPMHPOBAHUS MHPOBO33PCHUS
00yyYaroIerocs, ero NpPeACTaBICHUH O MAaTEPUATIbHOM €IUHCTBE MHUPA, BAXKHYIO
poiib WrparoT (OPMUPYEMbIC XUMHUEH TMPEACTABACHUS O B3aWMOMPEBPAIICHHUSIX
SHEPrUM W 00 SBOJIOIMHU BEUIECTB B MPUPOAE, O MYTAX PEIICHUS TJI00AIbHBIX
MpoOJeM YCTOMYHUBOTO PA3BUTHUS UETOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IPABOOXPAHEHUA.

N3zyuenue xumum:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTHUS |
(hopMHUpOBaHUA KYJIbTYPhI JITYHOCTH, €€ 0011l 1 (PyHKITMOHATEHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBINUICHUS W TBOPUECKUX CIIOCOOHOCTEH
Oo0y4YarolMnXCcs, HABBIKOB HMX CAMOCTOSATEIbHOW YUeOHOW  JEATENbHOCTH,
SKCIEPUMEHTAJIbHBIX M MCCIICAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEAHEBHOM )XU3HU, TaK U B TPOPECCUOHATTLHOMN JACSITEIIEHOCTH,

3HAKOMHUT CO CHEeIU(UKOH HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBHI
LEJIOCTHOTO B3IJISAa HA €AMHCTBO MPUPOABI U YETOBEKA, ABJIAETCS OTBETCTBEHHBIM
sTanoM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYUHON rPaMOTHOCTH O0YJarOIITUXCS;



croco0CTBYyeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAYYHBIM 3HAHUAM, K MMPUPOAE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHUYECKOE
oOpazoBaHue OOYyJaAIOIMIMXCH.

JlanHble HaATpaBICHUS B OOYUECHUW XUMHUH OOECIICUMBAIOTCS CHEIA(PHKOM
COICpKAaHUS  y4yeOHOrO  MpeAMeTa, KOTOPhIH  SBJISAETCS  MENAarorMuecKu
aJaNTUPOBAHHBIM OTPAXKEHUEM 0A30BOM HAYKW XMMUH HA OMPEAEIEHHOM 3Tarne eé
Pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs OPUCHTUPOBAH Ha
OCBOEHUE OOYYAIOIIMMUCS CHUCTEMBbI TMEPBOHAUAJLHBIX TMOHATUH XWUMHH, OCHOB
HEOPraHWYE€CKOW XMUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHATHN
OPraHUYECKON XUMHUHU.

CrpykTypa coaepkaHus MPOTPaMMBI TI0O XUMHHA C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoja kK €€ usydeHuto. CoaepkaHue CKJIAAbIBAECTCA U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHUH O XUMUYECKON
peakiuu. O0€ STU CUCTEMbl CTPYKTYPHO OPraHW30BaHbl MO MPUHIUITY
MOCIECIOBATENBHOIO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX NPEACTABICHUN
Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSA,

— Ilepuoanueckoro 3akoHa JI. . MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBA3H,

— TPEACTABJACHUH 00 HSIIEKTPOJIUTUUECKON AUCCONMALIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHWA PACCMATPUBAKOTCS HA OCHOBE SMIIMPHUYECKH
MOJTYYCHHBIX W OCMBICIICHHBIX (PAaKTOB, PA3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHS K JPyromMy, BBITIONHSSA (YHKIIUA OOBACHEHWS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEW MPAKTUUECKOrO MPUMEHEHUS W TMOJIYYCHUA
W3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl 10 XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEACTABIEHUA O XUMUUYECKON COCTABJIAIOIIEH HAYYHOU KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPUPOABI, LUEHHOCTHOTO OTHOILICHUA K HAYYHOMY 3HAHUIO H
METOJAM TMO3HAHWSA B Hayke. V3yyeHne XMMHU NPOUCXOIUT € TPHUBJICUCHUEM
3HAHUW W3 paHee W3YUYEHHBIX YUYEOHBIX NpeaMeToB: «OKpYKaOMMH MUY,
«buomorus. 5-7 xmacce» n «dusnka. 7 Kaacey.

[lpy w3ydeHMM XWMHWH TNPOUCXOAUT (PopMupoBaHWE 3HAHWUN OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUUYECKOM
NEATEIBHOCTA YEIOBEKA M KAK OJHOTO W3 KOMIIOHEHTOB MHPOBON KYJIBTYPHI.
3amaua ydeOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHCTEMBl XUMHWUYCCKHX
3HAHUW — BaXHECHINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETHUCCKHUX TOJIOKESHHUM,
JOCTYMHBIX O000OIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKW, B



NPUOGLWEHNM K Hay4HbIM MeToJaM MO3HaHMS MNPU  M3YYEHUN BELLECTB W
XUMUYECKNX peakunii, B GOPMUPOBAHUN 1 Pa3BUTMM NO3HABATE/IbHbLIX YMEHWUI U
X TNPUMEHEHMM B Y4ebHO-NO3HaBaTe/IbHON W Y4ebHO-MCCef0BaTe/IbCKON
[eATeNlbHOCTM, OCBOEHUWM npaBun 6e30nacHoOro obpalleHus C BewecTBamMu B
MOBCEAHEBHOM YXN3HW.

[Mpn N3yYeHUN XMMUN HA YPOBHE OCHOBHOIO 06LLero 06pasoBaHWA BaXKHOE
3HaueHne Npuobpenn Takue Lem, Kak:

- (hopMUpPOBaHNE WHTENNIEKTYaIbHO Pa3BUTOM IMYHOCTWU, T[OTOBON K
camMo06pa3zoBaHno, COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHWA,
CMOCOGHOM afanTNPOBaThCs K ObICTPO MEHSIOLLMMCS YCNOBUAM XN3HW;

- HarpaeneHHOCTb  00y4YeHMss Ha  CUCTeMaTU4eckoe  MpPUOBLLEeHMe
00yyvatoLMXCA K CamMOCTOSATe/IbHOM MO3HaBaTe/lbHON [AeATeIbHOCTU, Hay4HbIM
MeToZaM MOo3HaHWA, (OPMUPYHOLUMM MOTMBALMIO W pa3BUTUE CMOCOBHOCTEN K
XUMUW;

- obecneyeHne yCnoBuUiA, CNocoBCTBYIOLLIMX MPUOBPETEHNIO 0OYyYatoLLMMMCA
ornbiTa pPa3HO0bOpa3HOW [AeATeNIbHOCTU, MO3HAHWA W CaMOMO3HaHWA, KIHOYEBbIX
HaBbIKOB (K/HOUEBBLIX KOMMETEHLNIA), UMEKOLWMNX YHUBEPCA/IbHOE 3HAYeHne [ans
Pa3NYHbIX BUOOB AESTENbHOCTY;

- (hopmupoBaHne 006LEN (PYHKUMOHAIbHON W eCTECTBEHHO-Hayu4HOM
rPaMOTHOCTW, B TOM YWCNe YMEHWUA OOBACHATb W  OUEHMBATb SBMEHUS
OKPY)KaOLLLEro Mupa, WCMONb3ys 3HaHMS U ONbIT, MOMYYEHHblE MPU U3YYEHUN
XUMUK, MPUMEHSTb WX MPU PELeHUM MNpo6nemM B MOBCEAHEBHOM >KU3HU W
TPYAOBOWN AeATENbHOCTY;

- (bopmupoBaHME Y  0OOyuYatOLUMXCA TYMaHUCTMYECKMX  OTHOLLIEHWA,
MOHUMAaHMS LEHHOCTM XMMUYECKUX 3HAHWA ANd  BblpabOTKM  3KOMOrMYeCKn
LleN1ecoobpasHoro noeefeHUss B ObITy W TPYLOBOW [eATENlbHOCTU B Lensx
COXpaHeH1s CBOEr0 340P0BbSA N OKPY>KAKOLLIEN NPUPOAHOW cpeapbl;

- pasBuTME MOTMBaUMM K OOY4YEHWUIO, CMOCOOHOCTE K CaMOKOHTPO/IO W
CaMOBOCMUTAHUIO HA OCHOBE YCBOEHMS  0OLLeYe/loBeHECKUX  LIeHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY BbIOOPY NPOMMNA M HanpaBNeHHOCTU Aa/lbHENLLEro
06yyeHus.

O6ulee 4MCMO 4acoB, OTBEAEHHLIX [N WU3YYEHUS XUMUW Ha YPOBHE
OCHOBHOI0 06LLEero 0bpasoBaHus, coctaBnseT 136 Yacos: B 8 Knacce - 68 yacoB (2
yaca B Heflento), B 9 Knacce - 68 yacoB (2 yaca B HEAEHO).



COIEP KAHUE ObYUYEHUA

8 KUIIACC

IlepBoHauajibHBIE XUMHYECKHE TIOHATHS

[Tpeamer xumun. Posib XMMHAM B JKM3HW YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena m BemecTtBa. ®du3myeckne CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O METOAaX MO3HAHWS B XUMHH. UHWCTHIE BEIIECTBA U CMECH.
CnocoObl pazaeneHust CMeceit.

ATOMBI W MOJICKYJIBI. XWMHWUYECKHE HJIEMEHTH. CHMBOJB XUMHWYECKUAX
aneMeHTOB. [IpoCThie 1 CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE,

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB.
3aKk0H TOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENTbHAsA aTOMHAs Macca.
OTHocuTenmbHAs MOJIEKYJISIpHAs Macca. MaccoBasi A0S XHMHYECKOTO AJIEMEHTA B
COCTMHCHHUH.

KonnuecTso BemecTBa. Monbs. MonspHas macca. B3anMoCBsA3b KOIWUYECTBA,
MacChl W YHCJIa CTPYKTYPHBIX EIWHUI] BemecTBa. Pacuérel mo Qopmynam
XUMUYECKAX COCTMHCHHM.

Ousnyeckne U XUMHUYECCKUE SBJICHUA. XUMWYECKAsd PEaKIusl U ¢€ MPU3HAKH.
3aK0H COXpAaHECHHsI MACChl BEIIECTB. XUMWYECKHe ypaBHeHWs. Kiaccmbukarms
XUMUYECKHAX PEAKITHi (COCTUHEHNSA, PA3JI0KEHHUS, 3aMEIICHN, 0OMEHA).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, paBmiaMu paboThl B Ja0OpaTOpUA |
npuéMaMu oOpailleHus ¢ JJabopaTOpPHBIM 00OPYIOBAHUEM, U3YUCHUE U OMUCAHUE
(m3udeckux CBOWCTB 0OOpa3IOB HEOPraHWYECKWX BEIMISCTB, HAOIIOACHUE
¢mszudeckux (TIaBJIeHUE BOCKA, TasHWE JIbJa, PAacTHpPaHUE caxapa B CTYTKE,
KUICHUE W KOHACHCAIMSA BOJABI) M XMUMHUYECKUX (TOPEHWE CBEUHW, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3AMMOCHCTBHE MeNla ¢ KUCJIOTOH) ABJICHUM, HAOMIOACHUE 1
OTMCAHWE TPU3HAKOB TMPOTEKAHWA XWMHUYECKMX Peaknuii (pasjioKeHHWe caxapa,
B3aUMOJICHCTBUE CEPHOM KHWCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHUE THAPOKCHIIA
meu (1) mpm HarpeBanwm, B3anMoaeHCTBHE Kene3a ¢ pactBopom comm meau (1),
HU3YUEHUE CIOCOOOB PA3JCICHUS CMECEH: ¢ TOMOIINBI0O MAarHuTa, (PUIbTpOBaHWE,
BBITIAPUBAHUE, JUCTHLIAINA, XpoMarorpadus, MPpoBEACHNUE OYUCTKH TTOBAPEHHON
coav, HaOMIOJAEHWE W ONMUCAHWE  PE3YJIbTAaTOB  TPOBEACHUS  OIBITA,
WUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHWS MacChl, CO3JaHUE MOJCICH MOJICKYIT
(IIapOCTEPKHEBBIX ).

Baskneiimne npeacTaBuTe/ M HE0 PraHUYeCKHX BellecTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3lI€MEHT M IPOCTOE
BemecTBo. Haxoxkmenwe kuciaopoda B Tpupoae, (U3MUECKHE W XHUMHYCCKHE
cBoiictBa (peakuuu ropeHus). Oxcuapl. [Ipumenenue kucmopoma. CrocoObl



MOJIYyYECHHUSI KHCJIOpOoJa B Ja0Oparopud U MPOMBIIUIEHHOCTH. Kpyrosopor
kuciopozaa B mpupoae. O30H — ajutoTpornHas MOAUGUKAINAS KACIOPO/Ia.

Tenmoso#i 3¢hekT XUMHUUECKONW PpEaKIuy, TEPMOXUMHUYCCKHUE YPAaBHCHHS,
9K30- W SHAOTEPMHUUECKHE pEaKIuU. TOIUIMBO. yrojib W METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO (pdekTa, pa3pyIeHrne 030HOBOTO CIIOA.

Bomopon — »meMeHT W mpocToe BemecTBO. Haxoxkaenue Boaopoaa B
npupoae, GQU3MUECKne W XWUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObBI
nony4deHus. Kuciorsr u commu.

MonspHbiit 00b€M ra3oB. Pacuérel N0 XUMHUECKUM YPABHEHUSIM.

duznyeckue CcBoicTBa BOAbl. Boma kak pacTBopuUTEab. PacTBOpSHI.
HachlilieHHbIE M HEHACHIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 10515 BEIlECTBA B paCTBOpPE. XMMHUUECKHAE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B MpUPOJAE M B KU3HM udejioBeka. KpyroBopor BOAbI B MPUPOIE.
3arpsA3HeHre MPUPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJ.

Knaccndukanns weopranmdecknx coeamaenuii. Okcunpl. Knaccudukarms
OKCHIOB.  coneoOpasyrorue (OCHOBHBIC, KHCJIOTHBIE, aM(@oTepHbIe) W
HeconeoOpasyronme. HoMmeHnknatypa okcuaoB. DOU3MYECKHME W XUMHUUYECKHUE
CBOWMCTBA OKCUIOB. [lonyueHre OKCUI0B.

OcHoBanusa. Kimaccmdukanmss OCHOBaHMM: IENOYM W HEPACTBOPUMEBIS
ocHOBaHuA. HoMmeHkmarypa ocHOBaHui. DOU3WUECKHE W XMMHUYECKHE CBOWCTBA
ocHoBanui. [lonydenrne oCHOBaHMIA.

Kucnors. Knaccndukanusa kucmor. Homenknarypa kucnor. Ousndeckne u
XAMUYECKUE CBOMcTBA KuCHOT. Psan aktuBHoctm wmetayuioB H. H. bekerosa.
[TomyuyeHnne KUCnoT.

Comu. Homenknatypa comneit. ®uU3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuenune conen.

I'eneTrueckas CBA3b MEXKAY KJIACCAaMU HEOPTaHMYECKUX COCTMHECHU,

Xumuueckuit IKCnepuUMeHm:

KaueCTBEHHOE OMPENCIICHUE COJACPIKAHUA KUCIOPOJa B BO3/yXE, MOTYyUCHHE,
coOMpaHue, PacrnO3HABAHUE W M3YUCHUE CBOWMCTB KHUCIOPOJA, HAOMOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUA BO3HUKHOBEHHUS U
MpEeKpanieHnss TopeHus (moxapa), O3HAKOMJICHWE C oOpasliaMH OKCHIOB U
OMUCAHUE WX CBOMCTB, MOJy4Y€HUE, COOMPAHUE, PACIO3HABAHUE M H3YUCHUE
CBOMCTB BOJOpoOAa (TOpPEeHHE), B3auMOACHCTBHE BoAopoaa ¢ okcuaom mean (1)
(BO3MOXHO HCIOJIb30BAHUE BUACOMATEPHAJIOB), HAOMIOACHIUE OOpPA3IOB BEMICCTB
KOJIMUECTBOM | MOJIb, HCCIIEIOBAHHE OCOOCHHOCTEH PpACTBOPEHHS BEIIECTB C
pPa3JIMUHONW PACTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIIEHHOM
MaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJCUCTBUE BOJBI C METAJLUIAMU
(HaTpueM W KajgbleM) (BO3MOXKHO HCIOJb30BAaHHUE  BHICOMATEPHAIIOB),



uccienoBaHne 00pa3lOB  HEOPraHWYECKUX BEIIECTB  PA3JIMUHBIX  KJIACCOB,
HAOJII0/ICHUE U3MEHEHUS OKPACKW MHJUKATOPOB B PACTBOPAX KHUCJIOT U IIETOUEH,
u3ydeHue B3ammojeicTeua okcuma menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KUCJIOT C MeETajUlaMHu, peakuuil HeUTpalu3aluy, MOJIYUYEHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOTO METajjla JAPYTMM M3 PacTBOpPA COJIU, PELICHUE
SKCIEPUMEHTAJIbHBIX 33/au Mo TeMme «BakHellme Kiacchl HEOPraHUYECKHUX
COCIUHEHUI.

Iepuoanuecknii 3axkoH u llepuoauyeckass cucreMa XHUMHYECKHX
yiementoB JI. . MenaeneeBa. CtpoeHue aTomMoB. XHMHUYECKASA CBS3b.
OKucINTEIbHO-BOCCTAHOBHUTE/ILHbIE PEAKIINHU

[lepBbie TOMBITKH KiIacCH(UKAAA XAMHUYCCKHX 53JIeMeHTOB. [loHaTHe O
rpynmnax CXOMHBIX OJJIEMEHTOB (IMEJIOYHBIC W IIEIOYHO3EMETbHBIE METaJUThI,
raJIOTeHbI, HHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPbIe 00pa3yioT aM(pOTEPHBIE OKCHTBI
U TUAPOKCUIBI.

[Tepnoanueckuii 3akoH. [leproanueckas CHCTEMAa XUMUYECKHAX SJIEMEHTOB /1.
N. Menneneesa.  Koporkomepwomnas W JJIMHHONEpHWOMHAsA  (popmbl
[lIepuonndeckoit cuctemMbl xumMuueckux 3iemMeHToB JI. Y. Menneneepa. [lepruomas
u rpynmbl. Ou3nyueckUd CMBICT MOPSAAKOBOTO HOMEpPA, HOMEPOB NEpUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
3JEKTPOHHBIX  000JI0YEeK aTOMOB IepBbIX 20 XUMHYECKHX  SJIEMEHTOB
[Tepuoanueckoit cucremsl J[. M. MenneneeBa. XapakTrepucTuka XUMHAYECKOTO
3JIEMEHTA 10 €ro MojIoKeHUIo B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSA paJuyca aTOMOB XHUMHUECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUTMUECKUX CBOMCTB MO rpyInaM U Nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJI pa3BATHS Haykd W npaktuku. [[. 1. Menneneer — yuéHbli H
rpak1aHVH.

Xumuueckass cBsa3b. KoBajeHTHas (MojsipHas ©W  HETMOJSIPHAA)  CBSI3b.
DJIEKTPOOTPULIATEIbHOCTh XUMUUECKUX 31EMEHTOB. IOHHAs CBA3D.

Crenenb  okuciaeHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMHU.
[Tpouecchl OKUCTEHUS U BOCCTAHOBJICHHS. OKHUCIIUTEIA U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepuUMeHm:

M3yueHHe oOpa3lioB BEIIECTB METAUIOB M HEMETAILIOB, B3aUMOJCHCTBUE
TUAPOKCUAA IIMHKA C PAacTBOpPAMHM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OMbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHne, peakiuy Pa3IOKEHUSI, COSTUHEHUS).

Meorcnpeomemnmuvlie ceasu



Peanuzanys MeEXNpeIMETHBIX CBS3€M NPH H3YUYEHHH XWMHH B 8 Kiacce
OCYILIECTBJISIETCA 4YE€PE3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U TMOHATHM, ABJIAIOIMIMXCSA CUCTEMHBIMH JJISI OTJACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYUHOI O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TTOHATHSA. HAYYHBIN (PaKT, TUTIOTE3a, TEOPHSI,
3aKOH, aHaJiu3, CHUHTE3, Kiaccu(ukaiums, TMNEePUOINIHOCTh, HAOIONCHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb, BJICHUE.

dusnka: MaTepusa, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ,
W30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUM 3apAjl, BEIIECTBO, TENO,
00BEM, arperarHoe COCTOSHHE BEIECTBA, ra3, (PM3MUECKHUE BEIWUYUHBI, ¢IHHHIIBI
U3MEPEHUSA, KOCMOC, TJIaHEThI, 3BE3/1bI, COMHIE.

buonorus: porocunres, apixanue, dnocdepa.

['eorpadms: armocdepa, ruapocdepa, MHUHEPATBI, TOPHBIC TOPOJIBI,
MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo u xummnueckasi peaxkuusi

[lepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMHUYECKHAX 3JIEMEHTOB J1.
. Menneneesa. CTpoeHHME aTroMoOB. 3aKOHOMEPHOCTH B W3MEHEHWU CBOMCTB
XAMHYECKUX JJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, KM, KalblMd M HX
COCIMHEHUH B COOTBETCTBHMU C TIOJIOXKEHUEM »3JjieMeHTOB B llepmoanueckoi
CUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BellecTBa: BHUJABI XMMHUYECKOW CBA3W. THMBI KPUCTAJTHUYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUMA KPUCTAJUIMUECKON PEIIETKHA U
BHJJa XUMHUYECKOM CBSI3H.

Knmaccudukanus m HOMEHKIaTypa HEOPTaHWYECKHUX BEMIECTB. XHUMUUYCCKHC
CBOWCTBA BEIECTB, OTHOCAIIMXCS K Pa3JIMUHBIM KJAaccaM HEOPraHWYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XMMAYECKUX PEAKIHA MO Pa3TUIHBIM MPHU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TeIoBOMY 3hdexTy, mo
U3MEHCHUIO CTENEHEH OKMCIICHUS XMMHUYECKHX 3JIEMEHTOB, IO 0OparuMOCTH, MO
YYACTHIO KaTaju3aropa). JK30- U FHAOTEPMHUUECCKHE PEAKITUN, TEPMOXUMUICCKHAC
ypaBHEHMUS.

[Touatne o ckopoct xumuueckoil peakuuu. [loHsATHE 00 0OOpaTUMBIX U
HEOOpPAaTUMBIX XMMHYECKUX peakiuax. IIoHATHE O TOMOTE€HHBIX U T€TEPOTreHHBIX
peakmuax. [lonsarue o karanuse. [IoHATHE 0 XMMHYECKOM paBHOBeCcHH. DaKTOpPHI,
BJIUSIFOIIIME HA CKOPOCTh XMMHUYECKOM pEaKIUU M MOJIOKEHUE XHUMHUECKOTO
PaBHOBECHA.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEAKI[MU,  AJIEKTPOHHBIM  OaJlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  PEAKIUHU. CocraBiiecHue  ypaBHEHUH



OKHCJTUTENTEHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HWCIIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopust 3NEKTPOIUTUUECKON JUCCOLMALMK. DJIEKTPOIUTHL U HEANEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCOTMAIMHN BEMIECTB C PA3IMUHBIMU BHAMU
XUMUUECKOH cBsa3u. CreneHs aucconmanun. CHIBHBIC U CTA0bIE ITEKTPOJIATEHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHWS PEAKIINH HOHHOTO OOMEHa,
MOJTHBIE M COKpAIEHHBIC WOHHBIE ypaBHEHWsA peaknmii. CBOWCTBA KHUCIIOT,
OCHOBAHMA W COJIGM B CBETE MPEACTABICHUH 00 AJIEKTPOJIUTUUECKON
mucconmanuu. Kauectsennsie peakimu Ha HOHBL. [[oHATHE O THAPOIN3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTAUTMUECKAX PEMIETOK HEOPTraHUYECKUX
BCIIECTB — METAUIOB W HEMETAIoB (Tpadmra M anmasa), CIAOKHBIX BEIIECTB
(xJopuaa HATPHUA), WCCICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKinu
OT BO3JICUCTBHS PA3MYHBIX (DaKTOPOB, WCCICAOBAHUE SIICKTPOMPOBOTHOCTH
pPacTBOPOB BEIIECTB, TMpoOIecca JAUCCOIMAIMKM KHUCJIOT, IIENOYe W CcoJieh
(BO3MOXXHO  HCTIOJIb30BAHWE BHUIEO MATEPHAIOB), TMPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOINX ~ TPHU3HAKW  TPOTEKaHWs  PEaKIWidi  HWOHHOTO  oOMeHa
(oOpa3oBanue oOcaaka, BBIJCIACHHWE Tas3a, OOpa3oBaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKHCIWTEIbHO-BOCCTAHOBUTEIFHBIX — PEAKITAN
(ropeHHe, peakiuy Pa3IOKEHH, COSTUHEHN), PACTIO3HABAHUE HEOPTAaHWIECKUAX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX pEaKIUid HAa  HWOHBI, PEIICHUE
AKCTIEPUM CHTAIBLHBIX 32/1a4.

HemeTanabl u ux coeHEHUS

OOmas xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHbIE CTeneHn okuciaeHus. CtpoeHne M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoTeHOB. XWMHYECKHE CBOWCTBA HA TMpUMEpPe  XJjopa
(B3aMMOJICHCTBHE C MeETaIaMH, HEMETAIaMU, TMIeJI0YaMu). XJIOPOBOJOPO/I.
ConsHast KHACI0TA, XUMHUYECKAE CBOWCTBA, TOJyUCHHE, TpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HAa OPraHW3M 4YeNOBeKa. BakHEWmme XJIOPUABI U UX
HaXO0XKJECHUE B IPUPOJIE.

OOmas xapakrepuctuka 3neMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHBIE CTETeHH OKuciaeHus. CTpoeHue W (pU3MUecKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KACIOPOAA M CEPhl. AJUTOTPOITHBIE MOAU(UKAIIMHN KUCIIOPO/a
U Ccephl. XMMUYECKHE CBOMCTBA cephl. CepoBOAOPOM, CTpocHHE, (DM3UUCCKUE W
XUMUYECKAe CBOHCTBA. OKCHABI CEPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kmcimoTa, (Qu3ndeckue © XUMHUYECKHE CBOHCTBA (00mue Kak
MPEACTAaBUTENA Kjlacca KHCIOT W crnenuuuecKkne). XHUMHUYECKHE PEaKIuH,
JSKAIAE€ B OCHOBE TMPOMBINUICHHOTO CHOco0a TMONYYSHUS CEPHOM KHCIIOTHI.
[Tpumenenne cepHoit kucIOThl. CONM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEaKITUs Ha



cyabar-non. Haxoxxmenne cepbl m €€ COCAMHEHWH B TPUPOAC. XUMHUUECKOE
3arpsA3HCHUE OKPYIKAIOMICH CPeAbl COCNMHCHHUSIMH CEpPhl (KWCJIOTHBIE TOXIIH,
3arpsA3HEHHUE BO3/AyXa M BOJIOEMOB), CTIOCOOBI €T0 TIPEAOTBPAIICHHUS.

OO0mas xapakTepucThka 3JeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUA
aTOMOB, XapaKTEPHbBIE CTETMECHW OKHUCIICHHUS. A30T, PaCIpPOCTPAHEHHWE B MPHUPO/IE,
(mszudeckue u XxuMuUeCcKue cBoiicTBa. KpyroBopoT azora B nmpupoae. AMMHAK, €TO
(rzudecKue 1 XUMUIECKAE CBOMCTBA, TTOJTydeHHE W ipuMeHeHne. Cou aMMOHMS,
X (PU3NUECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakims Ha
WOHBI aMMOHUS. A30THas KHCIIOTa, €€ TOJydeHHE, (PU3MUCCKUE W XHUMHYCCKUE
cBoiicTBa (00OmMe Kak TPEACTABUTEIS KJacca KHUCIOT H  CHEIU(UIECKHE).
HUcnons3oBaHne HUTPATOB MW COJCH aMMOHHUS B KA4eCTBE MHMHEPATHHBIX
yaoOpeHuit. XuMUIECKOe 3arpsA3HEHNE OKPYIKAIOIIECH CPeibl COSTMHCHHUSIMH a30Ta
(KUCJTIOTHBIE JTOXIW, 3arpsA3HCHHWE BO3AyXa, MOUYBBI W BOAoéMOB). {Docdop,
agtoTponaeie Moaudukanuu (ocdopa, PuzmUeckre W XUMUYECKHE CBOMCTBA.
Oxkcnn pocdopa (V) u docdhopras kuciaora, puzndeckne 1 XUMHUUESCKHE CBOMCTBA,
nojryueHue. Mcnonps3zoBanne pocdaroB B kauecTBE MUHEPATHHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpymmnbl. OCOOEHHOCTH CTPOEHUA
aTOMOB,  XapaKTEPHBIE  CTCTCHW  OKUCIACHWS.  YTJEPOA,  ajUIOTPOITHBIC
Momu(UKAIMK, PAcCHpOCTpaHEHUE B TpupoAe, (Pu3WUecKne W XUMHYECCKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepona B npupoae. OKcuapl yriepoaa, ux
(¢uzuueckue W XUMWYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJTyYCHUE W MPUMEHEHWE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa rnoGanbHOTO TOTEIJICHUS KIIMMATa, TMAPHUKOBBIN
addexr. YronpHas KucaoTa B €€ Colr, X (PU3HUecKne W XUMHUECKHE CBOMCTBA,
nojiyueHue W TpuMeHeHwe. KauecTBeHHass peakimss Ha KapOOHAT-WOHHI.
Hcnons3zoBanne kapOOHATOB B OBITY, MEIWUIIMHE, TTPOMBITINICHHOCTH W CEITHCKOM
XO3AUCTBE.

[TepBoHauambHBIC TOHATHA 00 OPTAHUYECKHUX BEMIECTBAX KAK O COCTMHECHUSIX
yriiepona (MeTaH, 3TaH, STUJICH, alleTUIICH, YTAHOJI, TJIUIIEPUH, YKCYCHAS KACIO0TA).
[IpupomHbie WCTOYHWUKH YTJIEBOAOPOAOB (Yrojb, TPHUPOAHBIA Ta3, HEPTH),
MPOAYKTH WX TmepepaboTku (OCH3MH), WX POJIb B OBITY W TPOMBIITUICHHOCTH.
[TousATHE O OMONOTMYECKH BAXKHBIX BEIECTBAX: JKAPaX, O€NKax, YriieBoIax — M UX
poii B OKM3HM UeJOBEKa. MarepuaabHOE €IWHCTBO OPraHWYECKHX W
HEOPTaHUYECKAX COCTMHCHUM.

Kpemanmii, ero ¢usmueckne W XWUMHUYECKHE CBOWCTBA, TMONYYEHHUE U
npuMmeHnenue. CoeauHeHHss KpemMHHUs B mnpupoae. OOmme mnpeacraBieHus o0
okcuae kpemuaus (IV) m kpemaneBor kuciaore. CHIMKATHI, UX HUCMOIB30BAHUE B
OBITY, B TIPOMBINICHHOCTH. BakKHEHITNE CTPOUTEIbHBIE MaTEPHAIbl. KEpaMUKa,



CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 0€30MacHOrO MCIOIb30BAHUS
CTPOUTENIbHBIX MATEPUATIOB B MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepuUMeHm:

H3ydeHHuEe 00pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIIMN HA XJIOPUJ-UOHBI U HAOIOJEHUE MPU3HAKOB
WX TIPOTEKaHWs, OMBITHI, OTpakalomme (U3NIESCKHE W XWMHYECKHE CBOMCTBA
raJloTCHOB M WX COCOUHEHWH (BO3MOXKHO HCIOJNIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TajJOTe€HUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepel W €€  COCOUHEHWAMH  (BO3MOXKHO  HMCIOJb30BAHUE
BHJICOMATEPHAIIOB), HAOMOACHHUE TIpoIiecca oOyTIIMBaHUA caxapa oA JACHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW  KHUCJIOTBI, W3YYCHUE XUMHWUYECKUX CBOWCTB
pa30aBIIEHHOM CEPHOW KUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKIMK Ha Cyibdar-
WOH W HAOIIOJICHWE TPHU3HAaKa €€ MPOTEKaHWA, O3HAKOMJICHWE C (PU3UUECCKUMU
cBoiictBamMmu azora, ¢dochopa W WX COCMUHECHWH (BO3MOXKHO HWCTIOJIB30BAHUE
BHJICOMATEPHUAIIOB), 0Opa3amMu a30THBIX W (pocdopHbIx yaoOpeHuid, moaydeHue,
coOMpaHue, pPaClO3HABAHWE W M3YUYEHUE CBOMWCTB aMMHakKa, MPOBEIACHUE
KQueCTBCHHBIX PEAKIM Ha MOH aMMOHHSA U (pocdar-noH n u3ydeHrne MPU3HAKOB
UX NMPOTEKAHUSA, B3AUMOJIEUCTBUE KOHIEHTPUPOBAHHONW a30THOM KUCIIOTHI ¢ MEABIO
(BO3MOXHO UCIIOIb30BAHUE BUICOMATEPHAJIOB ), U3YUYCHHE Mozenei
KPHCTAINIMYECKUX PEmETOK aiMasza, rpadura, QymiepeHa, O3HAKOMJICHHE C
MPOIECCOM  aJCOPOIMM PACTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyueHUe, COOMPAHUE, PACMO3HABAHUE U U3YUYEHUE
CBOWCTB YIJICKUCJIOTO Ta3a, MPOBEJCHUE KAaUE€CTBEHHBIX pEaKIuii HA KapOOHAT U
CUJIMKAT-UOHbl W HW3YUYCHHE TNPU3HAKOB WX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIMEH CUIMKATHOM TMPOMBIIIJIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3aaa4 1o Teme «BaxkHehme HeMeTaJlJIbl U UX COCTUHEHUS Y.

MeTtaJuibl U UX COeTUHEHUS

OO0mmas xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxkeHus B llepuogmueckoil cucteme xumuueckux saemeHtos [l H.
MenaeneeBa u cTpoeHusi aromoB. CTpoeHUE MeTaUioB. MeTtayuinueckasi CBsi3b U
METAIMYECKAsT ~ KPUCTA/UIMUECKAsd  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psll
HanpsKeHui MetayuioB. Ousnueckrue U XUMHUECKHE CBOMCTBA MeTauioB. OO01iue
croco0bl TMoNlyueHus: MeTajuioB. [loHATHME O KOpPpPO3MHM METAJIOB, OCHOBHBIC
crocoOBl 3amuThl WX OT Kopposmw. CrulaBel (CTallb, YYTyH, MIOPATIOMHUHHMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[[lenounbie MeTawibl: MoNoXKeHUEe B llepuoanueckol cUCTEME XUMHUUECKHUX
snemenToB J[. 1. MenaeneeBa, CTpOCHHE WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyeckne W XUMUYECCKHE CBOMCTBA (HA mMpuMepe HaTpus u kanws). OKCHasl 1



TUAPOKCUIBl HAaTpus W Kauus. [IpuMeHeHMe IIEIOYHBIX METANIOB M HX
COCIMHEHUH.

[MlenoyHo3emMebHBIE METAJUIBI MarHMid W KaJbLUH: TOJIOKEHHUE B
[Tepuoanueckoit cucremMe xumuueckux smemMeHtoB [[. M. MenneneeBa, ctpoeHue
WX aTOMOB, HAXOXK/JCHHUE B Tpupoae. PU3ndecKkre 1 XMMUIECKUE CBONCTBA MarHus
U Kampla. BakHelmue coenmHEHHWS KajabIusd (OKCHJ, THUAPOKCHA, COJIH).
Ké&cTtkocTh BOJMIBI M CITOCOOBI €€ YCTPAHEHUS.

AnmoMuHUNA: TioJioxkeHre B [lepuoanueckoi cucTteMe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHUE aTroMa, HaxoxkaeHue B mpupoac. dOuszmueckue u
XUMHUYECKAC CBOHCTBA aTfOMHUHMS. AMGPOTEPHBIE CBOWCTBA OKCHAAQ W THAPOKCHIA
ATFOMHUHUS.

Kenezo: monoxenue B [lepruoanueckoi cuCTeMe XUMHUUYECKUX SJIEMEHTOB /I,
. Menneneesa, CcTpoeHME aroMa, HaxOXAeHWE B mpupone. Dusnueckue u
XUMHUYECKHAE CBOMCTBA kenme3a. OKcubl, ruapokcuabl u comu xkenesa (11) u xxenesa
(IIT), ux cocraB, cBOICTBA U MOIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oOOpaslaMu METAUIOB W CIUIABOB, HX (U3NUECKUMH
CBOWCTBAMH, H3YUYCHHE  PpE3YJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOKHO
UCIIOJb30BAHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJIbIIUd W HATPUS C BOJMOW (BO3MOXKHO HWCTOJH30BAHUE BHICOMATECPHAIIOB),
WCCJIEI0BAHUE CBOMCTB ECTKOM BOABI, MPOLECCAa TOPEHUS JKee3a B KUCIOPOJE
(BO3MOXXHO  WCIIOJNIb30BAHWE  BUACOMATEPHAIOB), TMPWU3HAKOB  MPOTEKAHUS
KQUEeCTBCHHBIX PEAKIMA HAa WOHBI. MArHus, KajblUs, aJFOMUHUS, IMHKA, KeJie3a
(II) u xene3a (III), menu (II), HabmOEHME U OMKMCAaHKE MPOIIECCOB OKPAIIMBAHUSA
MIAMEHH WOHAMHW HATpWs, Kajausg W Kaublius (BO3MOXXHO WCITOh30BAHUE
BHICOMATEPHAIIOB), MUCCIIeTOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATIOMUHUS
Y TUJPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMe «BaxHelue
METAJLIbl U KX COEUHCHUS.

XuMHS 1 OKPYKAKOLIad cpeaa

BemecrBa m mMarepuansl B NMOBCEOHEBHOM J>KM3HM 4YENOBEKa. be3omacHoe
WCIOIb30BAHUE BEIIECTB M XUMHUUECKHUX peakimii B ObiTy. [lepBas momoiib npu
XUMHUUYECKUX 0JKOraX M OTPABJICHUSX.

XHAMHAYECKOE 3arpsA3HCHHUE OKPYKAIOIIEH cpensl (MpeaeibHas TOMyCTHMAas
KOHIeHTpauus Bemects, aanee — [1/IK). Ponbp xumMun B pemieHnn 3KOI0THUECKIX
pooJIEM.

Xumuueckuit IKcnepumenm:

u3ydyeHrue 00paslioB MaTEpUAOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHaIb).

Medxcnpeomemmusle ceasu



Peanmuzanms MEXMpeaMETHBIX CBA3CH NpW W3YUCHUH XUMHAKA B 9 Kiacce
OCYIIIECTBJISICTCS. YEpPe3 HWCMOMb30BAaHUE Kak OOMMWX €CTECTBEHHO-HAYUYHBIX
MOHATHH, TaK W MOHITHH, SIBJISIOMIUXCS CUCTEMHBIMH JJIs OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO TTHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHSA. HAYYHBIM (PaKkT, THMOTE3a, 3aKOH,
TEOpWs, aHajW3, CHHTE3, KiIacCU(UKAIMA, TEPUOAUIHOCTh, HAOIIOJACHHUE,
HKCIICPUMEHT, MOJACIUPOBAHUE, W3MEPECHHUE, MOJENb, SBJICHUE, TapPHUKOBHIT
3 deKT, TEXHOIOT U, MATCPHUATIBI.

®dusnka: marepus, aToM, OJIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIHI,
WU30TOTBI, PAANOAKTHBHOCTh, MOJICKYJIA, OSJCKTPUUCCKUAN 3apsii, MPOBOIHUKH,
MOJIYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH, KPUCTAITHIECKAS
pemérKa, CIUIaBbl, (PM3WYECKUE BEIIMYWHBI, SAMHUITBI W3MEPECHHS, KOCMHUECKOE
MIPOCTPAHCTBO, THIAHETHI, 3BE3/161, COITHIIE.

buonornsa: ¢orocunTes, mpixanuwe, Ouocdepa, IKOCHCTEMA, MHUHEPATHHBIE
yA0OPEHUS, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIECTBA.

I'eorpadmsa: armocdepa, rtHuapocdepa, MHHEpaAbI, TOPHBIC IOPOJIHI,
MOJIC3HBIE MCKOIIAEMbIEe, TOTJTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
00pa30BaHUs JIOCTUTAIOTCS B XOJ¢ OOYy4YEeHUA XUMHUHU B €IUHCTBE Y4eOHOW U
BOCIHUTATEIBHON JIEATEIbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUHCKUMH
COLIMOKYJIbTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, MPUHITHIMU B
o0llleCTBE TMpaBWJIaMHU W HOPMAaMHU TMOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUA U COLIMATIM3ALIMNA O0YUArOIIUXCA.

JIM4HOCTHBIE  PE3ydbTaThl  OTPAXAKOT  TOTOBHOCTh  OOYYAKOUIUXCS
PYKOBOJCTBOBAThCA CHCTEMOW TMO3WTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMH W
paclIMpPEHUE OMbITA ACATEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTproTHYECKOr0 BOCIIUTAHUSA

IIEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIEIUI0, TOHUMAHHS 3HAUCHUS XUMHUUYECKON HAyKu B JKHU3HU
COBPEMEHHOT'0 OOINECTBA, CIIOCOOHOCTH BIJIAJICTh JTOCTOBEPHOW WH(OPMAIHMEH O
MEPEIOBBIX JOCTUIKEHUSIX W OTKPBITUAX MHUPOBONM M OTCUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U O0IIECTBA,

2) rpamaaHCKOro BOCIIUTAHMS:

MPEACTABJICHUS O COLMAJbHBIX HOPMAax W MOPaBUIAX MEKIMYHOCTHBIX
OTHOLLICHUN B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HON,  Y4EeOHOMCCIEAOBATENIbCKOM, TBOPUECKOM WM APYruX  BHAAX
JEATEIbHOCTA, TOTOBHOCTHM K Pa3HOOOpPAa3HOHW COBMECTHON AEATEIBbHOCTH MpHU
BBITIOJTHEHUM YUY€OHBbIX, MO3HABATEIbHBIX 33/1a4, BBIMOIHEHUH XHUMHUYECKHUX
AKCIEPUMEHTOB, CO3JAHNUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITOHUMAHUIO
M B3aUMOIIOMOIIM B TPOLIECCE HTOM Y4eOHOU MAEATENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJECHHWEC M TMOCTYNKU CBOUX TOBAPHILECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUM MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHUS

MUPOBO33PEHUYECKHUE TMPEJICTABJICHUA O BEIIECTBE U XMUMHUYECKOW DPEAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM W COCTaBJIAIOLIME
OCHOBY 11 TIOHUMAHMS CYIIIHOCTH HAYYHOW KAapTHHBI MUpPA, NPEACTAaBJCHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS MOPUPOJbI, B3aUMOCBS3AX UYEJIOBEKA C
MPUPOIHON CPENOH, O POJIM XUMHUU B MO3HAHUHU 3TUX 3AaKOHOMEPHOCTEN,

MO3HABATEIbHBIC MOTHBbI, HAMPABJICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOAUMBIE IJIsI OOBACHEHUS HAOMIOMAEMBIX MPOILECCOB W SBJCHUM,
MO3HABATEILHON, WH(POPMAITMOHHOW W YUTATEIbCKON KYJIbTYpPhl, B TOM UHCIIE
HaBBIKOB CaMOCTOSATEIbHOW PabOThl ¢ YUYEOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUCCKUMH CPEACTBAMH  HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpPEC K OOYUCHHMIO M TIO3HAHHIO, JII0003HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BAaHUIO, TMPOEKTHOM W  HCCIIEN0BATEIbCKON
JEATEIbHOCTA, K OCO3HAHHOMY BbIOOPY HAMPABJICHHOCTH W YPOBHS OOYUY€HHUS B
JTATbHEHIIIEM

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
370POBBIO, YCTAHOBKHM HA 3J0POBBIM 00pa3 ’KW3HU, OCO3HAHUE MOCJECACTBUH WU
HEMPUATHE BPETHBIX MPUBHIYEK (YyIOTPEONCHHS aTKOT OIS, HAPKOTHKOB, KypEHUs),
HEOOXOMMOCTA  COONIOJICHUS MpaBuil 0O€30MACHOCTA TMpU  OOpallleHUH ¢
XUMUYECKAMH BEIIECTBAMH B OBITY W PEalTbHOM JKU3HMU,

S) TpyaoBoro BocnutaHusi:

WHTEPEC K MPAKTUUECKOMY M3yUCHHIO TPOQEeCCHil U TPy/la pa3IiuHOTO PO/,
YBOKCHUE K TPYAy M Pe3yjabTaTaMm TPYJAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TNPUMEHCHMS TPEAMETHBIX 3HAHWA MO XUMHH, OCO3HAHHBIM BBHIOOP
WHJMBUAYaJbHOU TPACKTOPUHU MPOJOIKEHUS 00Pa30BaHUS ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCnenHon npodeCcCHOHATBHON ASATEIPHOCTA M PA3BUTHSA HEOOX OTUMBIX YMECHHM,
TOTOBHOCTH AN TUPOBATHCA B MPOGECCHOHATBHON CPEJIE;

6) 3K0J710rH4ecKoro BOCIUTAHUSI:

AKOJIOTMUECKU 1EJ€CO00pa3HOE OTHOIICHUE K MNPHUPOAE KAK HCTOYHUKY
YKU3HU Ha 3€MJI€, OCHOBE €€ CYIIECTBOBAHUA, MIOHUMAHUE IIEHHOCTH 3J0POBOTO U
O0e3onmacHOro o0pa3a JKHU3HHU, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY
(PM3UYECKOMY M TICUXHUECKOMY 370POBBIO, OCO3HAHHE IICHHOCTH COOJIIOICHHS
MpaBmy1 O€30MaCHOr0 MOBEICHUS MPU padOTE C BEIIECTBAMHU, a TAK)KE B CUTYalIMsIX,
YIPOXKAOIINX 3J0POBBIO U XKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHMUS, MOIYyYAEMbi€ MPU U3YUYECHUHU XUMHH, IJIA
peLIEeHNs 3a/1a4, CBA3AHHBIX C OKPYIKAIOLIEH TTPUPOIHON CPEAOH, 1A MOBBIIIECHUSA
VPOBHSL  DKOJIOTMUECKOW  KYJBTYPbl, OCO3HAHUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJeM M MYyTEeH WX PELICHUS MOCPEACTBOM METOJ0B XHMUH,
AKOJIOTMUECKOTO MBIIIJICHUS, YMEHUA PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMeTHbIX PE3YJIbTATOB BBIACIAIOT 3HAUUMBIE IS
(dopMupOBaHUA MHUPOBO33PEHUS OOIMECHAYUYHBIC TOHATHSA (3aKOH, TEOpHS,
MPUHITAT, TATIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE. ), KOTOPHIC
UCIOIb3YIOTCA B E€CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEAMETAX W MO3BOJAIOT Ha
OCHOBE 3HAHWI W3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABIICHUE O IEIOCTHOMN



HAay4YHOW KapTHHE MHPA, M YHUBEPCAJIbHBIC YUeOHbIC ACHCTBUS (TO3HABATEIIbHbBIC,
KOMMYHWKATUBHBIC, DPETYJISITHBHBIC), KOTOPBIE O00ECICUnBAIOT (HPOPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSTCIIPHOMY IUIQAHHPOBAHUIO M OCYIIECCTBICHUIO YyUueOHOM
JEATCITEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornyeckue aeiicTBus:

YMCHHS HCIIOJIb30BaTh NPHEMBI JIOTHUECCKOTO MBIILNICHHS IIPH OCBOCHHH
3HAHWH. PACKPBIBATh CMBICI XUMHWUYECKHUX TMMOHATHN (BBIACIATH WX XapPaKTEPHBIC
MPU3HAKHW, YCTAHABJIMBATh B3aMMOCBSA3b C JIPYTHMH TOHATHSAMH), HCIOIH30BATh
MOHATHS JUIs1 OOBICHEHUS OTACIbHBIX ()aKTOB W SBIICHHM, BRIOUPATh OCHOBAHUS U
KPHTEPHH I KiIacCH(pUKAIIMH XHMHUYCCKHX BEIIECTB M XHMHUCCKHUX PCaKIIHM,
YCTaHABIIMBATh NPHYHHHO-CIICICTBEHHBIC CBSI3H MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHAYKTHBHBIC, ACTyKTUBHbBIC, TIO aHAJIOTHH),
JIeNaTh BEIBOJBI M 3aKITFOUCHUS,

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHWUA TOHATHSA (MPEIMETHBIE W
METaINpPEeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCTIONIb3YEMbIC B XUMUH,
peoOpa30BBIBATH MTUPOKO MPUMEHICMbBIC B XUMUH MOJCIbHBIC TIPESACTABICHUS —
XUMUYECKANW 3HAK (CUMBOJ DJEMEHTAa), XUMH4Yeckas ¢GopMyna W ypaBHEHHE
XUMHYECKON PEakIMM — MPH PEIICHHH yueOHO-TTO3HABATEIBHBIX 33/1a4, ¢ YUETOM
ATUX MOJICIBHBIX IPEACTABICHHI BBISBIATH M XapaKTCPH30BaTh CYIICCTBESHHBIC
MPHU3HAKH U3yYaeMbIX 00BEKTOB — XUMHUYECKHX BEIICCTB U XMMHUCCKHX PECAKIIHM,
BBIABJIATE  OOIMHWE  3aKOHOMEPHOCTH, IPHUYMHHO-CICJACTBCHHBIC CBS3H H
MIPOTHUBOPEYHS B U3yUaEMBIX IIPOIECCAX U SBIICHHAX.

Bba3oBble uccienoBaTebCKue TeiHCTBYS

YMEHHE WCIIOIb30BaTh TMOCTABJICHHBIC BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MMO3HAHHUA, a TAaKXKE B KAyeCTBE OCHOBBI g (POPMHPOBAHHS THITOTE3BI IO
IIPOBEPKE MPABMIIBHOCTH BBICKA3BIBACMBIX CYKIACHUI,

MPHOOPETCHUE OIBITA 110 IUIAHHPOBAHHIO, OPTaHU3AIlMH W TPOBCIACHHIO
YUCHHUECKUX JKCIIEPUMEHTOB, YyMEHWE HaOMomaTh 3a XOJOM TIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (GOpMYyIHPOBaTh 0000IEHUI 1
BBIBOJIBI 1O Pe3yJibTaTaM IMPOBEAEHHOTO ONBITA, HCCIICIOBAHMS, COCTABIIATh OTUET
0 MpOoJEIaHHOi padoTe.

PabGoTa ¢ undopmanmeii:

yMCHHE BBIOMpATh, AaHAIM3UPOBATh M HHTECPIPETHPOBATH HHGDOPMAITHIO
Pa3IMYHBIX BHUJIOB B (OPM MPEACTABICHUS, MOJYyIaeMYyI0 U3 Pa3HBIX HCTOYHHKOB
(HAygHO-TIOMyJIApHAs JUTEpaTypa XWMWYECKOTO COJMCPXKAHHUA, CHPABOUYHBIC
nocodus, pecypcsl HHTepHETa), KPUTHUECKH OICHWBATH MPOTHBOPCUUBYIO W
HEJIOCTOBEPHYIO HH(OPMAITHIO,



YMEHHE TPUMEHATHh PA3JIMYHbIE METO/Abl U 3aMPOChl MPU MOUCKE U OTOOPE
uH(OPMAITUH W COOTBETCTBYIONMIMX JAHHBIX, HEOOXOJWUMBIX JJIsS BBITIOJTHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPENCAEHHOTO THMA, MPUOOPETEHUE OMbITA B
00JaCTH  MCTOIB30BaHUS  MH(GOPMAIMMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIQICHUE KYJIbTYPOU aKTUBHOIO UCMOJIb30BAHUA PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOUPATh ONTUMANBHYIO (hOpMY TIPEACTABICHHUS HH(POPMAIIUHA 1
WUTIOCTPUPOBATh PEIIaeMble 3a7aud  HECJIOKHBIMH CXEMaMu, JAuarpaMMaMu,
apyrumu hopMaMu rpauku U UX KOMOUHAITUSAMH,

YMEHHE UCIOJIb30BaTh W aHAJU3UPOBaTh B IMpolecce Yy4yeOHOW U
HCCIIENOBATEIBCKON AEATENHHOCTA WH(POPMAITHUIO O BIMSHUW MPOMBINUICHHOCTH,
CEJIbCKOr0 XO35WCTBA M TPAHCMOPTA HA COCTOSHUE OKPY’KAKOIIEH MPUPOIHON
Cpe.ibl.

KomMMyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE AeicTBHS:

YMEHHUS 33/1aBaTh BOMPOCH (B Xoae auajora W (Wid) JAWCKYCCHH) TI0
CymecTBy  o0OCyXkmaeMoW  TeMbl, (OPMYJIHPOBATh CBOW  TPEIJIOKCHHS
OTHOCHUTEJIbHO BBITIOJIHEHUS NIPEAJIOKEHHON 3a7aUH;

YMEHHS  MOPEACTABIATh  IMOJYUYCHHbIC  PE3YJbTaThl  MO3HABATENbHOMN
JNEATEIbHOCTA B YCTHBIX W THMCbMEHHBIX TEKCTax; JAeNiaThb MPE3ECHTALNIO
PE3YNHTATOB BHITIOJTHEHUS XHMHUECKOTO SKCIIEpUMeEHTa (71abopaTOpHOTO OIBITA,
nabopaTopHOit pabOoTHI TIO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

YMEHHS y4e€OHOro COTPYJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEILHOW W MCCJIEAOBATEIbCKOW  JCATENBHOCTH  MPU  PEUICHUH
BO3HUKAIOIIMX MPOOJieM HAa OCHOBE YuéTa OOIIMX HHTEPECOB M COrJIACOBAHMSA
no3uiii (06Cyx)aeHus, OOMEH MHECHHAMH, «MO3TOBBIC IITYPMBI», KOOPIAUHAITUS
COBMECTHBIX JICHCTBHUM, OIPENECICHUE KPUTEPUEB MO OLEHKE KauvecTBa
BBITIOJTHCHHOHN paOOThI U IPYTHE).

PeryisiTuBHbIE YyHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEACTATh LEIN AEATCIbHOCTH, IJIAHUPOBAT,
OCYILECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
JEATENBHOCTD, BHIOUPATh Hanboee 3(PpPeKTUBHBIC CITOCOOBI PEIICHUS YUCOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOATENIBHO COCTaBJIATh WM KOPPEKTUPOBATh
NPEMJIOKEHHBIN  AJITOPUTM  JIEHUCTBUM TIPA  BBIMOJIHEHWM 3aJaHAN C  YUYETOM
MOJIYYECHHSI HOBBIX 3HAHUW 00 HM3ydaeMbiX OOBEKTAX — BEIIECTBAX M PEAKLHUSIX,
OLICHUBATh COOTBETCTBUE TMOJYUYCHHOrO PE3yjbTara 3adBJICHHON LIETH, YMEHUE
UCIOIb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, MPE/IJIaraéMbie B YCIIOBUU 3aaHUH.

INPE/IMETHBIE PE3VYJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3YJbTAaTOB MO OCBOCHUIO 00S3aTEIbHOIO
Co/lep KaHMs, YCTAHOBJIECHHOTO MaHHON denepanbHOol pabodeit mporpammon,
BBIJICIISIIOT. OCBOEHHBIE OOYYAIOIIMMUCS HAyUHbIC 3HAHUS, YMEHUA U CIIOCOObI



nehcTBHl, crnenmUUecKHe i1 TPSAMETHOH o0macTH  «XHMHUS», BHIBI
JNEATEIbHOCTA MO  TOJYYEHHIO HOBOTO  3HAHUA, €ro  MHTEPIpPETALUH,
MpeoOpPa30BAHUIO U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYALIUX.

K koHity oOyueHus B 8 kjacce npeAMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIAXCS YMEHUH:

e PACKpPBIBAThb CMBIC] OCHOBHBIX XMMHWYECKMX MOHATHM. aToM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(omHOpPOMHAS W HEOTHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsA 1
MOJIEKYJIApHAsA Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJAPHAsS Macca,
MaccoBas JI0JIsl XUMHUUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTQ, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCJICHHS, XAMWYECKasl PeaKIws, KjacCU(UKAIWsa PpPEaKIuii: peakiuu
COCOMHCHUSA, PEAKUHMH PA3JIOKCHUSA, PEAKUWH 3aMELICHUS, PEaKUun
oOMeHa, HK30- M SHIOTCPMHUUYECKHUE PEAKINH, TEIUTOBOH A(h(eKT peakimm,
AP0 aToMa, AJEKTPOHHBIN CJIOW aTroma, aToMHas OpOuTajb, PaAnycC
aToMa, XMMHUUYECKasd CB3b, MOJSAPHAA U HEMOJISIpHAS KOBAJICHTHAs CBA3b,
WOHHAS CBS3b, HOH, KaTUOH, aHWOH, PACTBOP, MACCOBAs JOJIS BEIIECTBA
(TpOTIEHTHAS KOHIICHTPAITUs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHX TOHATHH |
MPUMEHATH TH TOHATHS MPU OMMMCAHUH BEIIIECTB M MX MPEBPAICHHUH

e WCIIONB30BATh XUMWYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIINH,

e OMNpPEAEHATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJICHHUS  BJEMEHTOB B OMHApPHBIX  COEAMHEHUSAX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHN MO
dbopMynam, BHA XUMHYECKON CBsI3M (KOBajicHTHAas W WOHHAs) B
HEOPraHUYECKUX COCANHEHUAX

e packpeiBaTh cwmbich Ilepumoanueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMUECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT WX moJjioxkeHua B [lepuonnyeckoit cucreme,
3aKOHOB COXPAHEHUsA MAacCChl BEIIECTB, MOCTOAHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHHU S, 3aKOHA ABOTAJIpo;

e ONHUCHIBATH M XapakTepuzoBarh TabmuuHyto ¢opmy Ileprmoguueckoit
CUCTEMbl XMUMHMUECKUX DHJIEMEHTOB: pa3inyaTh [MOHATHS  «TJIaBHAs
noarpymnma (A-rpynmna)» u «mobounas noarpynna (b-rpynma)y, mamsie u
OONbIINE TEPUOJIbI, COOTHOCHTh OOO3HAUYEHHUS, KOTOpPbIE HMMEIOTCSA B
tabmuie «llepumoanueckas cucremMa XMMHUUYECKHMX »3nemeHtoB J[. .
MeHnneneeBa» ¢ UHCIOBBIMH XApPaKTEPUCTHKAMHU CTPOEHUA aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsj Ajapa, 00IIee YMCIIO SJIEKTPOHOB
U PACTIPEACIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJTacCU(PUIIMPOBATH XUMHUUYECKHAE DJICMEHTHI, HEOPTaHWYECKHAE BEIIECTBA,
XUMHUYECKHUE Peaknuu (10 YWCIy W COCTaBY YYacCTBYIONIMX B PEAKITHH
BEITECTB, TIO TETIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME XUMHUYECKHE CBOMCTBA BEIIECTB
PaA3TUYHBIX KJIACCOB, TIOTBEPKAAs OMHUCAHUE IPUMEPAMHU MOJICKYIIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUAM,

MPOrHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECCKUX TIPEBPAICHUN B
PaA3TUYHBIX YCITOBUSX,

BBIUKCIIATE OTHOCHTEIBHYIO MOJIGKYJIIPHYIO W MOJIPHYIO  MAacCCHhI
BCIIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOTO »SJeMeHTa 10 ¢dopMyIie
COCIMHEHWSA, MAaCCOBYIO JIOJIO BENMIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMHAYECKON PEAKITHH,

MPUMEHSATH OCHOBHBIC OTEPAIIMN MBICIUTEIHONW MEATCTHHOCTH — aHAJN3
U CHHTE3, CpPaBHECHHE, 00OOINCHHE, CHCTEMaTH3aIHIO, KJIacCHU(PHKAIHIO,
BBHISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBS3€H — IS W3YyUCHHsI CBOMCTB
BCIIIECTB M XWMHYECKUX PEAKIHK, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHWUA — HAOMIOJACHHWE, W3MEPEHWE, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBIH M MBICIICHHBIH );

CJICNOBATh  MPAaBWIaM  TOJb30BAHWUS  XMMHWYECKOW  TOCYAOU H
JadopaTOpHBIM O0OPYJOBAHWMEM, a TaKXke TNpaBWjaM oOpallleHus ¢
BCIIIECTBAMHA B COOTBETCTBHHM C WHCTPYKIUSAMH 10 BBITIOJTHEHHUIO
7a00paTOPHBIX XWUMHYECKHUX OIBITOB IO TMONYYSHHUIO W COOHMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA W KHUCIIOPOJA), TMPUTOTOBJICHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM HOJIEW PACTBOPEHHOTO BEIICCTBA,
IJJAHUPOBATh M MPOBOAWTH  XHMHUYCCKHE  AKCICPUMEHTHI  TIO
pPacmo3HaBaHUIO PACTBOPOB IMEJIOUEH M KHUCJIOT ¢ TTIOMOIIBI0 WHIAKATOPOB
(makmyc, peHONGTANCHH, METHIOPAHK U APYTHE).

K koHity oOyueHus B 9 kjacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHAXCSA YMEHUH:

PaCKpBIBATh CMBICT OCHOBHBIX XWUMHWYECKHX MOHATHU. XWUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTMOH, aHHWOH, NPOCTOE BELIECTBO,
CIIO)KHOE€ BEIECTBO, BAaJEHTHOCTH, JJIEKTPOOTPHULATEIBHOCTD, CTEIICHb
OKHCJICHHSI, XUMUYECKasT PEaKIINsi, XUMHUUECKasi CBS3b, TETUIOBOH 3(PdekT
peakiuu, MOJb, MOJIAPHBIA  00BEM,  PacTBOP,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIMTHYECKAA OUCCOLMALNS, PEAKLIUU HOHHOIO
oOMEHa, KaTraJiu3aTop, XHUMHUYECKOE pPaBHOBECHE, OOpaTHUMbie U



HEOOpaTUMbIE PpEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKHCJIICHWE W  BOCCTAHOBJICHHE,
aygrorponusi, aMm(pOTePHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAA, MOHHAS,
METAUTAYECKAst), KPHUCTAJUTMUECKAs PEIIETKa, KOPPO3HUS METAILIOB,
CIUIaBbI, CKOPOCTh XHMHWYECKOW pEAKUHH, NPEACIbHO AOMYyCTUMAs
koHueHTpanus [1JIK BemecTsa,

WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHUMHWYECKHX TIOHATUH U
MMPUMEHATH 3TH MOHATHUS MMPHA ONMMMCAHUU BEIIECTB U UX NPEBPALLICHUN,
HCTOJTb30BaTh XUMHYECKYI0 CHMBOJIMKY JJII  COCTaBJCHUSA (hopMyIT
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLIUN;

ONpPeAENATh BAJICHTHOCTh M CTEICHb OKUCICHHAS XUMHUYECKUX JIEMEHTOB B
COCOMHECHUAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTIPEACIEHHOMY KJIacCy coeauHeHWud mo ¢opMysaMm, BHI XUMHUYECKOW
CBs3M (KOBAJICHTHAs, WOHHAsA, METAUINYECKas) B HEOPTraHWYECKHUX
COCIMHEHUAX, 3apsj WOHA MO XUMHUUYECKOH (hopMyJie, XapaKTep CPembl B
BOJIHBIX PACTBOPaX HEOPraHWYECKHUX COCNMHEHHU, THUI KPUCTATUTMYECKOMN
PELMIETKH KOHKPETHOI'O BEIIECTBA,

packpbiBath cMmbici llepuoanudeckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro MNOHWMAaHWUE. ONUCHIBATH W XAPAKTEPU30BATh
tabnmmunyio Qopmy llepuoamueckoii CUCTEMBI XUMHUUYECKHX DJIEMEHTOB:
pa3nuvaTh TOHATHA «rjaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpynma)», Majgsie u OOJbIIAE TEPUOIBI, COOTHOCHTH
0003HAUEHUsA, KOTOPbIE MMEIOTCS B TMEPUOAMYECKOW Tabiuue, ¢
YUCJIOBBIMM  XapPAKTEPUCTHKAMU  CTPOCHUSA  aTOMOB  XHMHWYECKHX
AMIEMEHTOB (COCTaB W 3apsa  sAapa, oO0miee YHUCIO dJICKTPOHOB U
pacnpenenieHue WX 10 DJIEKTPOHHBIM  CIIOSIM), OOBACHATH OOITHE
3aKOHOMEPHOCTH B U3MEHECHUM CBOMCTB 3JIEMEHTOB M WX COCAWHCHUW B
Mpeenax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN ¢ YYETOM CTPOCHUS KX
aTOMOB;

KJTacCH(PpUIIMPOBATH XUMHUUYECKHAE DJIEMEHTHI, HEOPTAHUYCCKUE BEIECTBA,
XUMHUYECKHE Peaknuu (10 YWCITy W COCTaBy YYacCTBYIONIMX B PEAKITHH
BEIECTB, MO TEIUIOBOMY 3(PheKTy, M0 U3MEHEHHMIO CTETICHEW OKHCIICHUS
XUMHUYECKUX SJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIMME W CHECNA(PUUCCKHE XHUMHYCCKUE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKAAA OMHUCAHUE
MPUMEPAMHA MOJEKYJIAPHBIX W HOHHBIX YPAaBHEHWH COOTBETCTBYIOLIHX
XUMHAYECKUX PEAKIAM,

COCTAaBJIATh YPABHEHHS AJICKTPOJMTUYECKON JIHUCCOLMALMMN  KHUCJOT,
LIEJIOYEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUA PEAKLIMIA HOHHOTO



oOMeHa, YypaBHEHHWS PEAKIWWA, TMOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUECKON CBSI3M MEXAY BEIIECTBAMH PA3JIMUHBIX KJIACCOB,
pacKpeiBaTh  CYITHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITHi
MOCPE/ICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHca dTUX PEaKITHiA,
MPOTHO3UPOBATH CBOWCTBA BEMICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTCKAHUS XUMWUYECKHX TMPEBPAIICHU B Pa3JTUUHBIX
YCIIOBHSAX,

BHIUKCIIATE OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJISIPHYIO  MAacCChI
BCIIECTB, MAaCCOBYIO JOJII0O XWMHYECKOTO »JJeMeHTa 1o ¢dopMyJie
COCMHEHWSA, MAaCCOBYIO JIOJIO BENIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMHUYECKON PEAKITHH,

coOMonaTh  MpaBwia  MOJb30BAHUA  XUMUYECKOM  TMOCyAoH U
nadopaToOpHBIM  O0OpPYJIOBAHWEM, a TakKe TMpaBuiia oOpalleHus C
BCIIIECTBAMHA B COOTBETCTBHHM C WHCTPYKIUSAMH 10 BBITIOJIHEHHIO
7a00pPaTOPHBIX XWUMHWYECKUX OIBITOB IO TONYYSHHIO W COOHMPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIWW,  TMOATBEPKIAIONMAE  KAUECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OTMBITHBIM MyTEM XJIOPHUA-, OPOMU-,
nonua-, kapOonar-, ¢ocdar-, cummkar-, cyiabdar-, THAPOKCHI-HUOHBHI,
KaTHOHBI aMMOHHWSA W HMOHBI W3YUYEHHBIX METAIIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIIMN MBICIUTELHONW NEATCTHHOCTH — aHAJIN3
W CHUHTE3, CpaBHEHHE, O0000IICHWE, CHUCTEMAaTHU3allNIO, BBISBICHUE
MPUYHHHO-CJICICTBEHHBIX CBA3CH — i1 W3YUEHHUS CBOWCTB BEMICCTB H
XUMHUYECKAX PEAKIUN, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUS —
HaOMOACHUE, W3MEPEHUE, MOJACITUPOBAHUE, HKCIICPUMEHT (PEATbHBIH H
MBICJICHHBIH ).



TEMATUYECKOE NMNJ1IAHNPOBAHWE
8 K/TACC

Ne
n/n

Pas3gen 1. NepBoHayanbHblie XMMUYECKMNE MOHATUA

11

1.2

HanmeHoBaHue pas3fenoB n

TEM nporpamMmmbl

XnMunsa — BaxkHas 0611acTb

eCTeCTBO3HaHUA ”n

NPaKTUYECKOW AeATeNbHOCTY

yesioBekKa

BeuwlecTBa U XMMmnyeckune
peakuumn

WToro no pasgeny

KonnyectBo 4acoB

Bcero

15

20

KOHTpO/IbHbIE
paboThbl

Pasgen 2. BaxkHeiwmne npeacTaBuTe/ I HEOPraHNYECKMX BELLECTB

2.1

2.2

2.3

2.4

Bos3gyx. Kucnopog. MNoHATne

06 okcupax

Bopopopa.lNoHATHE 0 KMCOTax

n consax

Boga. PacTBopbl. MoHATKE 06

OCHOBaHUMAX

OCHOBHbIe KJlacchbl

HeopraHM4YecKnX coefMHeHN

WToro no pasgeny

6

1

30

MpakTunyeckune
paboThbl

ONeKTPOHHbIE (LNPpPOoBLIE)
obpasoBaTefibHbIe pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41837¢c

Bbnbénuoteka LLOK
httos://m.edsoo.ru/7f41837c

bnénuoteka LLOK
httos://m.edsoo.ru/7f41837¢c

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

bnénuoteka LLOK
httos://m.edsoo.ru/7f41837¢c

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

Pasgen 3. MepnoanyecKunii 3aKoH 1 MNMepuruoanyeckas cMcTtema XMmMmnuecknx anemeHToB . . MeHgeneeBa. CTpoeHMe aTOMOB.

Xnmnyeckasa cBAsb. OKNUCNUTENIbHO-BOCCTAHOBUTE/IbHbIE peaKuuu


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

MeprognyecKunii 3aKoH n
Mepuofnyeckaa cuctema
XUMNYECKUX 3/1eMeHTOoB [1. .
MeHpeneesa. CTpoeHue atoma

XnmMmnyeckas CBsi3b.
3.2 OKUCNNTENbHO- 8
BOCCTAHOBUTE/IbHbIE peaKkumn

MToro no pasgeny 15

Pe3epBHOE Bpems 3

OBLLEE KOJIMYECTBO YACOB IO
NMPOrPAMME

68

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

Bbnbénuoteka LOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénuoteka LOK
https://rn.edsoo.ru/7f41837c


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

9 K/TACC

Ne n/n

Pasgen 1.

11

1.2

13

HavmeHoBaHMe pa3fenoB U Tem
nporpammbl

BelecTBO U XUMUYECKME peaKLMK
MoBTOpeHWe n yraybaeHne 3HaHWIA
OCHOBHbIX pa3fenoB Kypca 8 knacca
OCHOBHbIE 3aKOHOMEPHOCTU XUMUNYECKUX
peaKkLnii

DNeKTPONNTUYECKAA AMCCOLMALUA.
XUMUYecKne peakLmn B pacTBopax

MToro no pasgeny

Paspgen 2.

2.1

2.2

2.3

2.4

HemeTannbl U nx coefuHeHUs

O6Las xapaKTepnucTMKa XMMmNUeCKnx
anemeHToB VIIA-rpynnel. [anoreHsl

O6Las xapaKTepnucTMKa XMMmNUYECKnX
anemMeHToB VIA-rpynnbl. Cepa u eé
COoeiUHEHUSA

O6Las xapaKTepnucTMKa XMMNUYECKUX
anemeHTOoB VA-rpynnbl. A30T, hocop n nx
COoeiUHEHUSA

O6Las xapaKTepnucTMKa XMMmNUYECKnX
anemMeHTOoB ['YA-rpynnbl. ¥Yrnepog v
KPEMHWIA 1 UX COEAUHEHUS

WToro no pasgeny

KonnyecTBo yacos

Bcero

17

25

KOHTpO/IbHbIE
pa6oThbl

MpakTnyeckune
pa6oThbl

OJNIeKTPOHHbIE

(undposbie)
obpasoBaTesibHble

pecypcbl

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

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41a636

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

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

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

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

bunbnuoteka LLOK
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

Pasgen 3. MeTtannbl U NX COegUHEHUA

3.1 O6uwmre cBoicTBa MeTaN0B

3.2 BaxkHelLne MeTasibl U UX COEAUHEHMNS

MToro no pasgeny

Pasgen 4. XvMua n okpyxatouiaa cpeja

41 BellecTBa 1 maTepuanbl B XXU3HWN YesioBeKa

MToro no pasgeny

Pe3epBHOE Bpema

OBLLEE KOJIMYECTBO YHACOB I10 NPOIrPAMME

16

20

68

Bbnbnuoteka LLOK
httos://m.edsoo.ru/7f41a636

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41a636

Bbnbnuoteka LLOK
httos://m.edsoo.ru/7f41a636

bunbénuoteka LLOK
httos://m.edsoo.ru/7f41a636


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

NOYPOYHOE INM/1IAHNPOBAHWE
8 K/TACC

Tema ypoka

XNMUA - YacTb ECTECTBO3HAHUA.
MpegmeT xumnn. BellecTBa

MNpeBpalleHUs BewlecTB. Ponib XumMun

B XKU3HW 4YesioBeKa.

MpakTnyeckme paboTbl: Nel.
Mpuembl

obpalleHnsa ¢ nabopaTopHbIM
obopygoBaHuem. HabnwogeHme 3a
ropsileil cBeYvol.

KpaTKuii ouepK McTopumn passuTtus
XxumMmuu. Mepuoguyeckasa cuctema
XUMNYECKUX 3/1eMeHTOoB [.U.
MeHgeneeBa. 3HaKM XMMUYECKMX
3/1EMEHTOB

XumMmuyeckue hopmysbi.
OTHOCMTEe/IbHAsA aToOMHas U
MOJIeKy/isipHas macca

OCHOBHbIE CBEAEHUS O CTPOEHUN
atomoB. CocTaB aTOMOB.

Vi3MeHeHUs B cocTaBe siiep aTOMOB
XUMUNYECKUX 3/IEMEHTOB. 30TOnMblI

CTpoeHMe 3NeKTPOHHbIX 060/104€eK
aToOMOB.

KonnyectBo 4acoB

Bcero

KOHTpONbHbIE
paboThbl

MpakTuyeckune
pa6oThbl

JaTa
n3y4vyeHus

4.09

6.09

11.09

13.09

18.09

20.09

25.09

27.09

ONeKTPOHHbIE

ungpoBble
ob6pasoBaTesibHble

pecypchl

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d210c

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d227e

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d23dc

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d26ca

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d28c8

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d2aéc
Bubnnoteka LIOK
https://m .edsoo.ru/ff0d2be 8
Bubnnoteka LJOK
https://m.edsoo.ru/ff0d2aéc


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

10

1

12

13

14

15

16

17

18

19

20

21

22

Vi3MeHeHVe yncna 3NeKTPOHOB Ha
BHELUHEM 3HEPreTUYeCKOM YPOBHe
aTOMOB XMIMWUYECKMNX 3/IEMEHTOB

B3anmogelicTBe aTOMOB 3/1EMEHTOB -

HeMeTasn/I0B Mexay cobol

KoBasieHTHada nondpHasa XxmMmumyeckas
CBA3b.

MeTannnyeckasa XMmMmnyeckas CBasb.

KoHTponbHas pa6oTta Nel no Teme:

« BBefleHUEe. ATOMbI XUMUYECKNX
3/1eEMEHTOBY.

lNpocTble BellecTBa
-MeTaNNbl.

lNMpocTble BewecTBa
-HEMEeTa//bI.

KonunyecTBo BellecTBa
MonsipHbI 06bEM rasoB.

MonspHbI 06BbEM ra3os.

O6o6uweHne u cucTemaTmsaLns
3HaHu no TeMe «lpocTble
BeLLecTBa.

KoHTponbHada paboTta Ne2.no teme:

«MpocTble BeliecTBa».

CTeneHb OKUCMEHUS

BaxkHelLne Knaccbl 6UMHApPHbIX

2.10

4.10

9.10

11.10

16.10

18.10

23.10

25.10

6.11

8.11

13.11

15.11

20.11

22.11

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d2d50

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d2eae

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d323c

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d350c

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d5230

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d37fa

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d3al6

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d3b88

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d5708

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d3f34

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d40c4

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d4290

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d448e

Bubnnoteka LJOK


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

23

24

25

26

27

28

29

30

31

32

33

34

35

COEAMNHEHMWIA.
OcHoBaHuU4.

KuncnoTtsil.

Conmn.

Conmn.

KpucTtannmnyeckme peLeTku.

UuncTble BeLlecTBa U CMecu.

AHann3 noysbIl N BOAbI.

MaccoBas 1019 KOMMNOHEHTOB U
cmMmecwu.

MaccoBas 1019 KOMMNOHEHTOB U
cmMmecwu.

MpakTuyeckasa paboTta Ne2.
lNMpuroToBneHe pacTBopa caxapa C
3a[laHHO MacCcOBOW Aose
pacTBOPEHHOr0 BeLLecTBa.

KoHTponbHada paboTa Ne3.no teme
« COeIMHEHNSA XUMUNYECKUNX
3/IEMEHTOBY.

AHann3 KOHTPO/IbHOM paboThl.

ABneHns U3NYECKMe N XMMUYECKNE.

27.11

29.11

4.12

6.12

11.12

13.12

18.12

20.12

25.12

27.12

10.01

15.01

17.01

https://m.edsoo.ru/ff0d4614
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d497a
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4790
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4c4a
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4ae2
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4dd0
Bubnnoteka LJOK
https://m.edsoo.ru/ffod4dd0
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d50d2
Bubnnoteka LJOK
https://m.edsoo.ru/ffod4dd0

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4f42

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d542e

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d55a0

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d5708
Bubnnoteka LJOK
https://m.edsoo.ru/ff0d587a


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

36

37

38

39

40

41

42

43

44

45

46

47

JabopaTopHasa paboTax OKuCEHNE
MeZu B NiaMeHN CrIMPTOBKW.
MomyTHeHWe N3BECTKOBO BOAbI.
MonyyeHre yraeKMcnoro rasa

XuUMunyeckume peakunu.
3amelleHVe Meu B pacTBOpe Xnopuja

mean (IT) xxene3om».

XUMUYecKune ypaBHeHUA.

PacuyeTbl M0 XMMUYECKNM
YypPaBHEHUSIM.

Peakuua pasnoxeHus

Peakuua coefnHeHUd

Peakuua 3amelleHnA

Peakuunsa obmeHa

TuWMbl XUMUYECKNX peakLumii Ha
NpuMepe CBOMCTB BOAbI.

MpakTuyeckas paboTa Ne 3.
Mpr3HaKU XMMUYECKNX peaKLUiA.

O6o6uweHne u cucTemaTmsaLns
3HaHW No Teme 4.

KoHTponbHas paboTa Ne4.
«N3mMeHeHUN4, npomcxogauimne c
BeLlecTBaMm».

PacTtBopeHue Kak (hun3smko-
XUMWYECKUIA npotecc. Tuvnbl

0.5

22.01

24.01

29.01

31.01

5.02

7.02

12.02

14.02

19.02

21.02

26.02

28.02

5.03

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d59e2

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d5b40

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d5eba
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d6342
Bubnnoteka LJOK
https://m.edsoo.ru/ff0d664e
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d664e

Bubnnoteka LJOK
https://m.edsoo.ru/ff0d67ca

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d67ca

Bubnnoteka LIOK
https://m.edsoo.ru/ff0dfee2

Bubnnoteka LIOK
https://m.edsoo.ru/ff0dfee2

Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9474

Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9b7c


https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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57

58

pacTBOpPOB.
JNeKTPOIMTMYECKan guccolmanms

OCHOBHbI€ MOIOXEHNSI TEOPUM
3/IEKTPONIUTUYECKOI auccoumaumnm

VIOHHble ypaBHeHMA peaKLmii

MpakTuyeckaa paboTa «Ycnosus
NPOTEKAHUS  XUMMUYECKUX  peakuuii
MeXy pacTBOpaMu 3/1IEKTPOSIMTOB A0
KOHL|a».

Kwncnotbl, nx Knaccudukaumsa un
CBOICTBA.

JNabopaTopHas paboTa. « Peakuum
XapaKTepHble /15 PacTBOPOB KUC/IOT
(consiHOW 1 cepHOi1) NPUHALNEXHOCTb
BELLIECTB K K/1acCy KUC/IOT».

OcHoBaHus, UX Knaccudukaums n
CBOWCTBA.

JlabopaTopHas paboTa. «Peakumu
XapaKTepHbIe [/151 PaCTBOPOB LLIESIOYEIA.
MonyyeHne 1 CBONCTBA HePaCTBOPUMOrO
OCHOBaHMsI».

OoKengbl, UX Knaccupukaums u
CBOIiCTBA

JNabopaTopHas paboTa « Peakuum
XapaKTepHble 4151 0CHOBHbIX OKCUAOB»

JabopaTopHas pa6oTa « Peakumm,
XapaKTepHble 4711 KUCNOTHbLIX OKCUA0BY.

Conu, nx Knaccugukaums ceoiicTaa.

0.5

0.5

0.5

7.03

12.03

14.03

26.03

28.03

2.04

4.04

9.04

11.04

16.04

18.04

Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9a50

Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9cb?2

Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9%la

Bubnnoteka LJOK
https://rn.edsoo.ru/00ad9ffa

Bubnnoteka LIOK
https://rn.edsoo.ru/00adab2c

Bubnnoteka LIOK
https://rn.edsoo.ru/00adab2c

Bubnnoteka LIOK
https://rn.edsoo.ru/00ada342

Bubnnoteka LIOK
https://rn.edsoo.ru/00ada6bc

Bubnnoteka LIOK
https://rn.edsoo.ru/00ada824

Bubnnoteka LIOK
https://rn.edsoo.ru/00ada96e

Bubnnoteka LIOK
https://rn.edsoo.ru/00adaab8


https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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Bcepoccuiickas npoBepoyHas
paboTa

MpakTuyeckasa paboTta Ned
«[CeHeTMyYeCKas CBA3b MeXay
Knaccamu HeopraHn4ecKux
cOoeiUHEHN»

CBoWCTBa KMUCNOT OCHOBaHWM,
OKCWUAOB 1 COSe.

O6o6LweHne u cucTemaTmaLns
3HaHwWii no Teme 5.

KoHTponbHada pab6oTta Ne5Mo Teme:
«PacTtBopeHue. PacTBophbl.
CBoiicTBa pacTBOPOB».

AHann3 KOHTPO/IbHOM paboThl.
OKMUCNNTENIbHO-BOCCTaHOBUTE IbHbIE
peakunu

PeLueHne sKkcnepuMeHTaIbHbIX 3aau.

PeLLieHMe aKCMePUMEHTaIbHbIX 3afau.

Peseps

Peseps

OBLLEE KOJIMYECTBO YACOB IO
MPOrPAMME

68

23.04

25.04

30.04

7.05

14.05

16.05

21.05

21.05

23.05

23.05

Bubnnoteka LIOK
https://rn.edsoo.ru/00adac34

Bubnnoteka LIOK
https://rn.edsoo.ru/00adaab8

Bubnnoteka LIOK
https://rn.edsoo.ru/00adaab9

Bubnnoteka LIOK
https://rn.edsoo.ru/00adae28

Bubnnoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LIOK
https://rn.edsoo.ru/00adb486

Bubnnoteka LIOK
https://rn.edsoo.ru/00adb33c
Bubnnoteka LIOK
https://rn.edsoo.ru/00ad9cb2
Bubnnoteka LIOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 K/TACC

Ne n/n

Tema ypoka

XapaKTepucTmKa XMMn4ecKoro
3/1eMeHTa Ha OCHOBaHUM €ero
nonoXxeHus B MNepnoanyecKom
CUCTEME XMMUYECKUNX 3/IEMEHTOB
O.WN. MeHpeneeBa.

XapaKTepucTmKa XMMU4ecKoro
3/1eMeHTa N0 KUC/IOTHO - OCHOBHbIM
CBOMCTBaM 06pasyeMblX WM
coeiNHEHN

MepnoanyecKunii 3aKoH n
Mepuoanyeckasa cucrtema
XUMNYECKUX 31emeHTOoB [.U.
MeHpeneeBa

Xunmunyeckas opraHmsaums npuposbl

XnmMmunyeckue peakumm. CKopocTb
XUMUUecKoi peakuumn. Karanus.
Katannsatopsbl.

OnarHocTnyeckass KOHTPO/ibHasA
paboTa 3a Kypc 8 Knacca

KonnyectBo 4Yacos

Bcero

KOHTpPONbHbIE
pa6oThbl

MpakTunyeckune
paboThbl

JaTta
n3yyeHuns

5.09

6.09

12.09

13.09

19.09

20.09

ONeKTPOHHbIE LU(ppoBbIE
obpasoBaTesibHble

pecypcbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/00adb59e

Bubnnoteka LLOK
https://m.edsoo.ru/00adb6b6

Bubnnoteka LLOK
httDs://m.edsoo.ru/00adb7e2

Bubnnoteka LLOK
https://m.edsoo.ru/00adbac6

Bubnnoteka LLOK
https://m.edsoo.ru/00adbcb0


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

10

1

12

13

14

15

16

17

BeK MefHbllA, 6POH30BbIN, XXeNe3Hbll

MonoxeHne MeTannoB B
NepuoanNYecKomn cucteme
XUMNYECKUX 3nemeHTOoB [.U.
MeHpgeneesa n 0co6eHHOCTH
CTPOEHMSA NX aTOMOB.

dusnyeckme cBoMNCTBa METAIOB.

CnnaBbl.

XnMunueckue cBoicTBa MeTanoB

MonyyeHve MeTasnioB

Kopposna metannios

O6LLan XapaKTePMUCTUKA LLENOYHbIX
MeTannoB

Bepunnuia, marHnii n
LLLe/T0YHO3eMENTbHbIE MeTaNNbl

ANIOMUWHWA, €ro CBOMCTBA.
CoefMHEHNA aNlOMUHUA

>Keneso, ero usnyeckue u
XUMUYECKNe CBOMCTBA.
MeHeTu4eckume psgbl xenesa (IM) u

26.09

27.09

3.10

4.10

10.10

11.10

17.10

18.10

24.10

25.10

7.11

Bubnnoteka LLOK
https://m.edsoo.ru/00adbe9a

Bubnnoteka LLOK
https://m.edsoo.ru/00adc28c

Bubnnoteka LLOK
https://rn.edsoo.ru/00adcade
Bubnuoteka LLOK
https://rn.edsoo.ru/00adcd68
Bubnnoteka LLOK
https://rn.edsoo.ru/00add448
Bubnuoteka LLOK
https://rn.edsoo.ru/00add5d8
Bubnnoteka LLOK
https://rn.edsoo.ru/00add8b2

Bubnnoteka LLOK
https://rn.edsoo.ru/00add9d4

Bubnnoteka LLOK
https://rn.edsoo.ru/00addd12

Bubnuoteka LLOK
https://rn.edsoo.ru/00addbfa

Bubnnoteka LLOK
https://rn.edsoo.ru/00addecO


https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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19

20

21

22

23

24

25

26

xenesa (ITT).

O6o6uweHne no Teme «MeTannbi».

PewleHne 3afay Ha onpegesieHne
BbIX04a NPoAyKTa peakuun. ®. T.
"PacueT pacxonoBs B ceMbe "

KoHTponbHasa pa6oTta Nel no teme
«MeTannbl»

T. B.MpakTunueckasa padorTa Nel
«OCyUW,ecTB/IEHWE LUEMOYKM
XUMUNYECKNX NPeBPaLLEHNN»

T.Bb. MpakTunueckas paboTa Ne2
«[MonyyeHne n cBOMNCTBA
COeAMHEHNI MeTannoB»

T.Bb. MpakTunueckas paboTa Ne3
«QKCMepMeHTa/IbHblE 3aayn no
pacno3HaBaHUIO N NMONTYYEHUIO
COEJUHEHNIA MeTannoB»

O6LLan XxapaKTepMCcTKa HEMETAS1/I0B.

HemeTannbl: aToMbl 1 NPOCTble
BewlecTBa. Kncnopog, 030H, BO3fyX

HemeTann: sogopog.

Boga, 3HaueHne BOAbl B KU3HU

8.11

1411

1511

21.11

22.11

28.11

29.11

5.12

6.12

Bubnnoteka LLOK
https://m.edsoo.ru/00addfe2

Bubnnoteka LLOK
https://m.edsoo.ru/00adel04

Bubnnoteka LLOK
https://m.edsoo.ru/00ade348

Bubnnoteka LLOK
https://m.edsoo.ru/00ade488

Bubnnoteka LLOK
https://m.edsoo.ru/00ade64a

Bubnuoteka LLOK
https://m.edsoo.ru/00ade64a

Bubnnoteka LLOK
https://m.edsoo.ru/00ade802

Bubnuoteka LLOK
https://m.edsoo.ru/00adea28

Bubnnoteka LLOK


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

27

28

29

30

31

32

33

34

yenoBeKa

ManoreHbl. BaxHenLwne coejuHeHUN
rasioreHoB.

MonyyeHue rasoreHoB.
Bunonorunyeckoe 3HaveHue K
NPUMEHEHME raforeHoB N Nx
coeiNHEeHN

Kwncnopog, cBoiicTBa, NOyYEHME 1
npUMeHeHMe

Cepa, cBoOliCcTBa, NMONy4YeHMe,
NpuUMeHeHMe.

CoeanHeHunA cepbl. CepHasa Kucnaorta
n eé conu.

T.B. MpakTunuyeckas paboTa Ne4

no teme «loArpynna kKucaopoga»

A30T 1 ero cBolicTBa.

AMMMAK 1 ero cBowcTBa.

12.12

13.12

19.12

20.12

26.12

27.12

9.01

10.01

https://m.edsoo.ru/00adec8a

Bubnnoteka LLOK
https://m.edsoo.ru/00adec8a

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

Bubnnoteka LLOK
httDs://m.edsoo.ru/00adf004

Bubnnoteka LLOK
https://m.edsoo.ru/00adf180

Bubnnoteka LLOK
https://m.edsoo.ru/00adf306

Bubnuoteka LLOK
https://m.edsoo.ru/00adf518

Bubnnoteka LLOK
https://rn.edsoo.ru/00adf68a

Bubnnoteka LLOK
https://rn.edsoo.ru/00adfc20


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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38
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40

41

42

43

44

45

Conm aMMOHUSA, UX CBOMCTBA.

KucnopogHble coeMHeHMNS a3oTa.
A30THaa KuUcnoTa 1 eé cBoNCTBa

docdop, ero coeguHeHUS

Yrnepog, ero ou3nyveckmne u
XMUYUECKNe cBolicTBa.

KuncnopogHble cOeMHEHUS yriepoja

YronbHas KUC/oTa v eé conu.

KpeMHWUIA 1 ero coeMHeHUs

CunnkaTtHas NMPOMbILLUNEHHOCTb

T.Bb. MpakTuyeckasa paboTa Ne5
PelwweHue akcnepuMeHTanbHbIX
3afay no temam «lloarpynnsl
asoTa u yrnepoga»

PelieHune pacyeTHbIX 3agay. ®. I
"PacueT 6aHKOBCKOro Kpegmrta'

T.Bb. MpakTunueckas paboTa Ne6
"MonyuyeHune, cobnpaHne u

16.01

17.01

23.01

24.01

30.01

31.01

6.02

7.02

13.02

14.02

20.02

Bubnnoteka LLOK
https://rn.edsoo.ru/00adfd9c

Bubnuoteka LLOK
https://rn.edsoo.ru/00adfebe

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae006¢

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae027e

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae054e

Bubnuoteka LLOK
https://rn.edsoo.ru/00ae080a

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae0bf2

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae0el8

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael03e

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael156

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael156


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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52
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54

55

pacnosHaBaHue rasos"

KoHTponbHasa pa6oTta Ne2 no teme
«HemeTannbl»

MpeamMeT opraHMyecKoi XMMUN.
CTpoeHMe aToMa yrnepoga.

MpeaenbHble YyrneBogopoAbl - MeTaH
n 3TaH

HenpeaenbHble yrneBogopoabl -
3TUNEH.

NMoHATKe 0 NpefenbHbIX
O0lHOATOMHbIX cnupTax. [nuepuH.

OJHOOCHOBHbIE MpefenbHble
KapboHOBbIe KUCMOTbI HA NpUMepe
YKCYCHOW KWUCMOTBI.

XKupsbl

MoHATME 06 aMUHOKUCOTaxX U
6enkax. Peakumn NonMKOHAEHCALUN.

MoHATHe 06 yrnesogax.

Monumepsbl. (PernoHanbHbIN
KOMTOHEHT.

21.02

27.02

28.02

6.03

7.03

13.03

14.03

27.03

28.03

3.04

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael278

Bubnuoteka LLOK
https://rn.edsoo.ru/00ael4b2

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael4b2

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael5e8

Bubnnoteka LLOK
https://rn.edsoo.ru/00ael5e8

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae1886

Bubnnoteka LLOK
https://rn.edsoo.ru/00aelae8

Bubnuoteka LLOK
https://rn.edsoo.ru/00aelc64

Bubnnoteka LLOK
https://rn.edsoo.ru/00aelc64


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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60
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62

63

BbITOBbIE 0TX0Abl. KOMOMNYECKME
npo6nembl)

MoaroToBKa K KOHTPONbHOI paboTe
no teme: ""OpraHuyeckas Xummsa'".
PeweHwne 3agau.

KoHTponbHada paboTa Ne3 no Teme
«OpraHunyeckasa XmMmunsa»

Mepuoanyeckasa cucrtema
XUMNYECKUX 3nemeHTOoB [.U.
MeHfeneeBa N CTpoeHNe aToma

AnekTpooTpuLaTesibHOCTb. CTeneHb
okucneHusa. CTpoeHWe BellecTsa

Knaccnpmkaumsi XMMUYecKnx
peakunini. CKOPOCTb XMMUNYECKOIA
peakuuu

Juccounaumsa 3neKTPoNNToB B
BOAHbIX pacTBopax. MoHHbIe
ypaBHEHUS peaKLnii

OKUC/IUTENBHO - BOCCTAHOBUTE/IbHbIE
peakuum

HeopraHunyeckue BelecTBa, MX
HOMeHK/aTypa u Knaccudmkaums.
XapaKTepHble XMMMUYECKUNe CBOCTBA

4.04

10.04

11.04

17.04

18.04

24.04

25.04

15.04

Bubnuoteka LLOK
https://rn.edsoo.ru/00ae1d86

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae35e6

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae3de8

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae1750

Bubnuoteka LLOK
https://rn.edsoo.ru/00ae3f50


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
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65

66

67

68

HeopraHMYecKnx BeLLECTB

MToroBas KoHTponbHas paboTta
Nno XMMMUM 3a KypC OCHOBHOIA
WwKonbl (TecT)

Ponb xumnun B peweHun
3KOJI0rn4veckux npobnem

Pe3epBHbIil ypokK. O606LLEHNE 1
cucTemMaTmsaumnsa 3HaHWi
Pe3epBHbIil ypokK. O606LLEHNE U
cucTemaTmsaumnsa 3HaHUi
Pe3epBHbIil ypokK. O606LLEHNE 1
cucTemMaTmsaumns 3HaHWI

OBLLEE KOJIMYECTBO YACOB IO
MPOrPAMME

68

16.04

22.04

22.04

23.04

23.04

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae4270

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae4270
Bubnnoteka LLOK
https://rn.edsoo.ru/00ae0dOa
Bubnnoteka LLOK
https://rn.edsoo.ru/00adb33c

Bubnnoteka LLOK
https://rn.edsoo.ru/00ad9cb2


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




YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOI'O NMPOLIECCA
OBASATEJIbHbIE YUEBHBLIE MATEPUAJbI A1 YHEHNKA

* Xumus, 9 knacc/ MabpuensH O.C., OctpoymoB W.I"., CnagkoB C.A. AKLNOHEPHOe 00LLLecTBO
«3paTenbCcTBO «l1pocBeLeHme»

e Xumunsi: 8-i Knacc: 6a30Bblii ypoBeHb: YUeOHUK; 5-e n3gaHue, nepepaboTaHHoe, 8 Knacc/
MabpuensH O.C., OctpoymoB W.I"., CnagkoB C.A. AKLNOHepHOe 06LecTBO «/134aTeNbCTBO
«[1pocBeLleHne»

METOONYECKUME MATEPVAJIbI NA YUNTENA

MoypoyHble pa3paboTKM Mo XMMUKN. YHUBepcasibHOe nsgaHne. MopkoseHko M.HO.
MN3pgaTenbcTBo : MockBa ""BAKO™ 2024r. ana 8-9 kraccos

LNDPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

MopTan PyHAaMeHTanbHOro XMMmnyeckoro o6pasosaHnsa ChemNet. Xumunyeckas
MHGopMaymMoHHas ceTb: Hayka, ob6pasoBaHue, TEXHONOMUN

http://www.chemnet.ru Maseta «XumMus» 1 canT gnsa yuntensa «A ngy Ha
YPOK XMMUU»

http://him.1september.ru EgnHasa konnekuusa LIOP: MpegmeTHas
KONNekumsa «XmumMmusa»

http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-HayuHble
3KCMepUMeHTbI: xumuns. Konnekumnsa Poccminckoro obuieobpasoBaTesibHOro
noptana

http://experiment.edu.ru AIXVNMUWMK: caiit /1.1O.
AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas onmMmnmaga WKoJbHNKOB
no XMMUm

http://chem.rusolymp.ru OpraHnyeckast XMMusl: 31eKTPOHHbIA YYeOHUK Ans
cpefHel WKO/bI

http://www.chemistry.ssu.samara.ru OCHOBbI XVMUWW:
3M1EKTPOHHbIN yYebHNK

http://www hemi.nsu.ru OTKpbITbIA KOANeMK: XnMmus

http://www.chemistry.ru AuctaHUnoHHaa onnmMmnuaga no XMmun:
TeNIleKOMMYHUKALNOHHbI 00pa3oBaTe/ibHbI MPOEKT


https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w

http://www.edu.var.ru/russian/proiects/predmets/chemistry JucTaHUNOHHbIE
3BPUCTUYECKME ONMMMANALbLI MO XUMUK
http://www eidos.ru/olymp/chemistry 3aHumaTtenbHas
XUMUS
http://home.uic.tula.ru/~zanchem 3 onbiTa paboTbl yUnTeNs XMMUN:
caliit H.FO. CbicMaHOBOWA
http://sysmanova.narod.ru KabuHeTt xumun: canT J1.B. PaxmaHoBoi
http://www 104.webstolica.ru Knaccudunkaumss XMMmnyeckux peakuui
http://classchem.narod.ru KoHTpeH — Xumusa gnsa seex: y4e6HO-MHPOPMALLMOHHbI
canT
http://kontren.narod.ru MaTepuanbl Kadeapbl prU3MYecKOn N KoAnonaHom xummum KOXHOro
(hegepanbHOro yHMuBepcuTeTa
http://www.physchem.chimfak.rsu.ru Metofnka 06y4yeHUs XMMUKN: cainT KadeLpbl
xmmuun HIMMYy
http://mctnspu.narod.ru MeTognuyeckoe 06beUHEHNE YUNTENEA XUMUN
CeBepo-BocTo4uHOro okpyra ropoga MocKBbl
http://bolotovdv.narod.ru HaHoMeTp: HAaHOTEXHO/I0FMYECKoe Co06LLecTBO
http://www. nanometer.ru OHNanH-cNPaBoOYHUK XMMUUECKUX 3neMeHToB WebElements
http://webelements.narod.ru MonynsapHaa 6M6AM0TEKA XUMNYECKUX
3N1eMEeHTOB
http://n-t.ru/ri/ps Caint Alhimikov.net: yuye6Hble 1 cripaBoYHbIe MaTepuasbl MO XUMUK
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mwup xumuun
http://chemworld.narod.ru Caiit «BupTyanbHasi XumMuyecKas LIKoNa»
http://maratakm.narod.ru Cant «Mup xumun»
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumun
http://www.xumuk.ru XnmMmmnyeckasa cTpaHmMyka fpocnaBcKoro LieHTpa TeneKoMMyHUKaLni
N NHOPMALMOHHLIX CUCTeM B 06pa3oBaHnU
http://www.edu.yar.ru/russian/cources/chem Xumunuyeckuini noptan
ChemPort.Ru
http://www.chemport.ru Xumudeckuin cepsep HimHelp.ru: yuyebHble 1 cnipaBoYHble
mMaTepuasnbl
http://www himhelp.ru Xumusa: Matepuanbl «<Buknnegnm» — cB0604HON 3HUUKIONEANN
http://ru.wikipedia.org/wiki/Xvmna Xvmna gns Bcex: UANKOCTPUPOBaHHbIE MaTepuanbl Mo
o6Lleli, opraHM4YecKon 1 HeopraHuyecko xumun http://school-sector.relarn.ru/nsm Xumus
N XKM3Hb — XX BeK: Hay4YHO-MOMNyASPHbIN XypHan
http://www.hij ..u Xnmo3a: coobLiecTBO y4uuTeneid xmmum Ha noptane «CeTb TBOPYECKMX
yunTenemn»
http://it-n.ru/communities.aspx7cat no=4605&tmpl=com LUKoNbHNKaM 0
XUMUN: CalT XMMMNYecKoro takynoteta Antlry
http://www chem.asu.ru/abitur 3nekTpoHHas 6M6aM0TEKA NO XUMUK U
TEXHUKe
http://rushim.ru/books/books.htm 3neKTpoHHasa 6ubnnoTeka yuebHbIX MaTepuanos no
XUMUK Ha noptasne Chemnet


https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA

http://www.chem.msu.su/rus/elibrary 3nemeHTbI XXU3HW: caliT yuutensa xummun M.B.
ConoBbeBoli

http://www.school2.kubannet.ru 3HunkKnoneamsa «Mpupoga Hayku»: Xumus

http://elementy.ru/chemistry


https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q




