


INOACHUTEJIBHASA 3ATINCKA
[IporpamMa 1Mo XMMHHM Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
TpeOOBaHUIl K pe3ysbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOTpaMMBI OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHbIx B PI'OC OO0, a takke Ha OCHOBE (eaepaabHOMN
pabouell mporpaMMbl BOCIUTaHUS U C YYETOM KOHLEIMYU MPENOIaBaHusl Y4eOHOro npeamera
«Xumus» B 00pazoBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaAIOIIMUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHAYEMYIO IOCIIe0BATEeIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH IpeaMeTa s
peanu3anyy TpeOOBaHUM K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOW MPOTrPaMMBbl Ha
YPOBHE OCHOBHOTO O0IIIero 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU U (POPMUPOBAHHUS MHUPOBO33PEHHS 00YJaIOLIETOCs, €T0
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL UEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
npodecCHOHATIBLHOMN 1eATeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOro TNpeaAMeTa, KOTOpBIM SIBISETCS MeJaroruvyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBACTCS M3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;



— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— MPECTaBIECHUH 00 NEKTPOITUTUIECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEIBLHO OT OJHOTO YpPOBHS K JPYromy,
BBITIONHSST (DYHKIIUH OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I03HaHUs B Hayke. M3yueHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaacc.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HaYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4YEOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTH TaKUe LIETH, KaK:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIEHHE OOydarluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GbOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHWSA M CaMOINO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢popmupoBanue o61Iel PYyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WCIONB3YyS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUU XUMHUHU, NPUMEHSATh WX TPU pEHIeHUH mpoldieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs T'YMaHUCTUYECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHHWHU I BBIPAOOTKM SKOJOTHYECKH IEIecO00pa3HOTO MOBEACHUSA B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 yacoB (2 gaca B Hezieno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUSA
8 KUIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTEeMEe HaykK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosHue BemniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ienieHus: cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MomnspHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
YHClla CTPYKTYPHBIX €AMHHUIL BenlecTBa. Pacu€rel o hopmynam XuMUYECKUX COeIUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakius M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCy[0, mpaBwiamMu paboThl B jgaboparopuu U npuéMamu
oOpareHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KAIIEHHUE U KOHJIEHCAIUS BOJIbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme crnoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapEHHON coiM, HAOMIOACHUE W ONHMCAHHE
pe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 37€MEHT M IPOCTOE BEIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TMONydeHHsS KHUCIOpoJa B JaboOpaTopuul U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/1a.

TemnoBoit >((PekT XUMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakluu. TOIIMBO: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPHUPOJE,
buznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pacTBope. XUMHUECKHE CBOICTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa U OYMCTKA
MPUPOTHBIX BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OoKcUI0B. DU3nUeCKre U XUMUYECKHE CBOMCTBa OKCUAOB. [lonyuenue okcuioB.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. Ouznyeckue u XUMHUYECKUE
cBoicTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJICH.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacro3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcumaom wmemu (1)
(BO3MO>XHO HMCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momb, uMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOU PaCTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIICJOBAaHHE OOPA3I[OB HEOPTAaHMYECKHUX BEIISCTB PA3IUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoyeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalaMH,
peakuuii HeWTpaiau3alud, INOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHHMM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxuenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJIHBIX DJIEMEHTOB (IIETIOYHBIC U IIETIOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMu4yeckux siemeHtoB J[. .
MengeneeBa. KopoTkonepuonHas u januHHonepuojHas ¢opmbl [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
Ilepunonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS panyca aTOMOB XUMHYECKHX DJIEMEHTOB, METAJUTHIECKUX U
HEMETaJUTMYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . MeHnenees — y4€HbIl U IpayKJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monsipHas U HEMNOJsIpHas) CBSI3b.
DIEKTPOOTPULIATETILHOCTh XUMUUYECKHUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp  okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUSI U BOCCTaHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTEIH.

XumuuecKkuii IKcnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEeHHE, peaKLIUU Pa3I0KEeHUs, COeAUHEHMS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU M3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIISETCS
Yyepe3 HCIOJIb30BAaHME KaK OOLIMX ECTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SABJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTeCTBEHHO--HaY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusmuka: marepus, aroM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (hM3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouochepa.

['eorpadusa: armocdepa, ruzapochepa, MuHepasbl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBO M XUMHYeECKasi peaKkus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOIOB, KalHs, Kbl U WX COCIWHEHHHA B COOTBETCTBHU C
II0JIO’KEHUEM DJIEMEHTOB B [leproandeckoii cuCcTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMJbl XHMHUYECKOH CBA3M. THIBI KPUCTAIIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKH W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIaCCaM HEOPTraHMYECKHX COEIUHEHUH, T'eHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YUYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(@dexTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPaBHEHUSI.

[TonsTue o ckopocTH xumuyeckoi peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHBIX peakuusx. Ilonarue o
katasmze. lloHATHE O XHMMHYeCKOM paBHOBecMH. DakTOphl, BIMAIONIME HAa CKOPOCTbH
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBieHHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIMALMK. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pa3IMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs IMPOTEKAHUS PEaKMil MOHHOIO OOMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IMpoLEcca AUCCOLMALUN
KUCJIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPHU3HAKU NPOTEKaHMs Peakuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (ropeHue, peakiuu pasiokKeHUs, COEAMHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
mienoyamu).  XuopoBopopod. ConsiHas —KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

O6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBONCTBA
(obmue kKak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOEe 3arpsi3HEHHE OKpY’Kalollell cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIe CTEMEeHM OKHUCIEeHUS. A30T, paclpoCTpaHeHHE B TNpupoae, (usmueckue u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3andeckue 1 XMMHUYECKre
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyuyeHHE,
dusznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpYKaroIlel cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnast kuciora,



bu3MYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmoms3oBanuwe (ocharoB B KadecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YronpHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAWIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TEepepadbOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMONIOTMYEeCKH BaXKHBIX BEIICCTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHoe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemaus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NUECKue U XUMHUYECKHE CBOMCTBA TaJlOr€HOB U MX COEJUHEHHH (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTbI, U3y4YeHHUE XMMHUUYECKHUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI ¢ MEAbIO (BO3MOKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), W3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOupaHue, pacrio3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAYEeCTBEHHBIX pEaKklMi Ha KapOoHAT U
CHWJIMKAaT-HOHBl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHME C MPOIYKIHUEHN
CIWJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIeHHE 3KCIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelimue
HEMETAJUJIbl U UX COETUHEHUS.

MeTayibl M X COeIMHEHUS

OOmiast xapakTepUCTUKAa XHWMHYECKHX OJEMEHTOB — METAJJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3mnemeHToB . 1. MenzaeneeBa u ctpoeHus



atomoB. CTpoeHne MeTauioB. MeTramuinueckass CBs3b M METAUIMYECKas KpUCTAJIMYeCcKas
peméTka. OIEKTPOXUMHUECKUN psiA HanpspkeHMH MeTamioB. Du3nueckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl MmosydeHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajublui: 1moJokeHue B Ilepuogmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpneneeBa, CTpOCHHME UMX aTOMOB, HaxXOXICHUE B
npupoje. Pu3nueckue U XUMMUYECKHUE CBOMCTBA MAarHus M Kaiblus. Baxnelmme coeauHeHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B npupoac. PU3NYECKHE U XMMHYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
xene3a. Okeuabl, ruapokcuabl U coiu skeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METa/lIOB M CIUIaBOB, MX (U3MYECKUMH CBOMCTBAMH,
U3Y4YEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKA, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS W THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BeniecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIOJb30BaHME KaK OOIMMX €CTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK U TIOHATHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIs1 OT/ICITBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONIONEHUE,  DKCIEPHMEHT,
MOICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



®dusnka: Marepus, aroMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKHI 3apsij, TMPOBOJAHHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHCTAIIMYECKAs PEMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Owochepa, 3KOCHCTEMa, MUHEPATbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJbI, IOJE3HbBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJbTATBI OCBOEHMUA ITPOTI'PAMMBI 110 XUMHMHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS
JUYHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS TPOrPaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUU B €IMHCTBE Y4€OHOW M BOCIUTATEIBLHOMN JEATEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMM  POCCUMCKUMU  COIIMOKYJIBTYPHBIMU W  JYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpPABHJIAMH M HOPMaMHU TOBEACHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIMIO3HAHUS, CAMOPA3BUTHS U COIIHMATIN3ALINN O0YUaOIUXCS.

JlugHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTALUA U PACHIMPEHHUE OMbITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XUMHYECKOW HAyKHM B JKH3HU COBPEMEHHOrO OOIIeCTBa,
CITOCOOHOCTH BJIQJIETh JIOCTOBEpHOW MH(OpMaIueld o MmepeoBbIX AOCTHIKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJIJICKTHBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOW W JPYTUX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHLHOCTH MPHU BBHITIOJTHEHUHN y4E€OHBIX, TIO3HABATEIIBHBIX 33]1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJIEHHE M TOCTYNKU CBOMX TOBAPHUINEH C TO3WIMA HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MMOCIEACTBUM TTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XHMMHUUYECKOW  pPEaKLuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WU COCTABJISIFONINE OCHOBY ISt
MOHUMAHUS  CYIIHOCTH HAay4YHOW KApPTUHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XHMMHUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

MO3HABATEJIbHBIC MOTHUBBI, HANpPABJICHHBIC HA TMOJIYyYEHHWE HOBBIX 3HAHUM MO XUMUH,
HEOOXOUMBIE I OOBSACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBICHHM, ITO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJOTHIA;



UHTEepeC K OOyYEHMIO M TO3HaHUIO, JII00O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOCKTHON M HCCIENOBATEIBCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOTrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU MpPHU OOpallleHMM C XUMHMYECKMMM BELECTBAMU B OBITY U pealibHOU
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(EcCHii  Tpya pa3IudHOro poJia, yBaXEHHUE K
TpyAy W pe3yibTaTaM TpPYNOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAIBHOW TPaeKTOpUU
IPOJIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh alalITUPOBATLCS B IPO(eCcCHOHANBHOM cpee;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBe €€ CyIIeCTBOBaHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHMUYECKOMY 3J0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTrO MOBEACHUS IIpU paboTe C BElEeCTBAMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

CIIOCOOHOCTH IPHUMEHSTh 3HAHUS, IOJIyYaeMble NPU HM3YyYECHUM XUMMH, JUISl pELICHUS
3aJa4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOIHON CPEOH, Ul MOBBIIIEHUS YPOBHS YKOJIOTHUECKON
KYJIBTYpBbl, OCO3HaHUS INIOOAIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM U MyTel UX pelieHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHHS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEUCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKaTHBHbBIE, PETYJISATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBHUS
ba3oBble JlornyecKue AeicTBUA:

YMEHMsI HCHOJb30BaTh MPHUEMBI JIOTHUYECKOTO MBIIUIEHUS TPH OCBOCHUM 3HAHMI:
pacKpblBaTh CMBICI XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS U1 OOBSCHEHUS
OTJENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHHS M KPUTEPUM IS KiaccuUKaluu
XUMHYECKHX BEIIECTB U XMMHUECKUX peaKklui, yCTaHaBIMBATh MPUUHMHHO-CIIEJICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

yMEHHUE NMPHUMEHATh B MpOLECCe MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalpeIMETHbBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO



IPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M ypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENBHBIX 334a4, C Y4YETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y4aEMBIX MPOLIECCAX U SBICHHSIX.

Ba3oBble ucciiefoBaTebcKue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh MOCTABIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OombiTa MO IUIAHUPOBAHHIO, OPTaHM3alMU U TPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/10M IPOLIECCca, CAMOCTOSITEIbHO IPOrHO3UPOBATh €I0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
MCCIIEIOBaHMS, COCTABIISATh OTYET O POICTAHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMeHUe BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh UH(DOPMALMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHHUS], TOTYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJIsIpHAs IMTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHETa), KPUTHYECKH
OLICHUBATH MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh pPa3IMuHble METObl U 3aIPOCH] IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS yUEOHBIX U MO3HABATEIbHbBIX 3a/1a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH HCIOIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeiCTaBICHUS
UHPOPMALMU U WUIIOCTPUPOBATH pEIaeMble 3aJlaud HECIOXKHBIMM CXEMaMM, AMarpaMMaMi,
apyrumu popmamu rpaduku 1 UX KOMOWHAILUSAMU;

YMEHHE HCIONIb30BaTh W aHAIM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cCTBHUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora W (Wiu) JUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISTH MOJyYeHHbIE Pe3yJIbTaThl TO3HABATEIHLHOM IEATEIILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; JeNlaTh TMPE3CHTAUI0 pPEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOU U
UCCIIEIOBATEIILCKON JICATENBEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBHI, ONpeeNieHe KPUTEPHEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIE yHHBepcaJbHbIe Y4eOHbIE AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,



CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JAEHCTBUH IpU
BBIIOJIHEHUH 33aHUN C y4&TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yjbTaTa 3asiBJICHHOM LIEJIH,
YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIIOBUU 3a/1aHUI.
NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanpHO pabodell MporpamMMoOM, BBIIEISIOT: OCBOCHHBIC
o0yyaroIMMUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue At
OpeaMETHON 00sacT «XUMUS», BUIBl JESATEIbHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEpIpEeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYalLlUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX IOHATHI: aTOM, MOJEKyjIa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIO)KHOE BEIECTBO, CMech (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peaKLMii: peakK COeANHEHHs], peaKUK Pa3IokKEeHUs, PEAKIIMU 3aMELIeHUs, PEaKIUU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK AP (PEKT peakuuu, siipo aToMa,
AJICKTPOHHBIA CJIOW aroMma, aTOMHas OpOWTallb, paguyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX HOHSITUM W NPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILCHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpsiBathk cMbica Ilepnoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo Gopmy Ilepuonndeckoil cucTembl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoarpymmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mamble W OonblIMEe MEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMetoTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHnneneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUsSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii fapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacnpeesieHue X M0 JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMHUUYECKHE IJIEMEHTHI, HEOPraHWUYECKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMUCIY UM COCTAaBY YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY

dbdexry);



XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIECTB PA3THYHBIX
KJIACCOB,  NOJTBEp)KJash  ONUCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHAYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEIBLHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€H — JJI1 U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKLIUH,
€CTCCTBCHHO-HAyYHBIE  METOJbI  TIO3HAaHWS  —  HAONMIOJAEHWEe,  HM3MEpEHHeE,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
000py/s0BaHUEM, a TaKXe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKIHUSMU TIO BBIIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIIEJIOYEH U
KHUCIIOT C TIOMOIIbIO HHIMKATOPOB (JIakMycC, peHondTalenH, METUIIOPaHK U JpyTue).

K konuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

PAaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHATHUH: XMMHWYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas pEeakLHs, XMUMHYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, HIEKTPOJIMTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJECHHE, AIJIOTPONUs, aM(OTEepHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM peakuuH, IpeAesIbHO JIOIyCTUMAas
koHneHrpanus [I/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IIOHATHUM U HPUMEHATH 3TH
MIOHATUS ITPU ONMCAHKMM BEIIECTB U UX MPEBPAICHUM;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTb BEIIECTB K OIPEACIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBs3M (KOBaJEHTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COETUMHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CHCTEMBbl XMMMYECKHX DJIEMEHTOB: pasziHuyaTh MOHATHA «rJaBHas mnoarpymma (A-



rpymmna)» u «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIO IEKTPOHOB U pacHpe/IeIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COCMHEHUH B Mpejenax MajblX MEePHOO0B U TIABHBIX MOATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XUMUUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OIIMEe W cHenu(uyYeckrne XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/as OMKUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIIHii;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KHUCIIOT, HIEJI0UYEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEHa, YpaBHEHHS PEaKIIUH,
NOJATBEPXKJAIOLIUX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIEeCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COSIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI MO YPABHEHHIO XUMHUYECKON PEaKLny;

coOnrofarh MpaBuia [OJb30BAHUS XHMMHUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIHUSMH TI0 BBIIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYSHHIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yTIIEKUCIIOro rasa);

IPOBOJUTH PEAKLUH, MOATBEP)KIAIOIINE KAYEeCTBEHHBIH COCTAaB Pa3MUYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IPUMEHATh OCHOBHBIE ONEpallii MBICIUTENBHOM JEeSATETbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBsi3el — JUId W3y4YeHHsl CBOMCTB BELIECTB M XMMUYECKHUX PpEaKIUil, eCTeCTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJEIUPOBaHHE,
SKCIIEPUMEHT (peajbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopona. [Tonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
3.1 XUMHYeCKHX 31emMeHToB /1. 1. 7 https://m.edsoo.ru/7f41837¢
Menpene-eBa. CtpoeHue — '
aToma
32 ﬁﬁrf;fffﬁfﬁm 8 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmuoreka [JOK
nu 15
TOTO TO Pasiety https://m.edsoo.ru/7f41837c
PesepBHOC Bpems 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabnsie  IlpakTnyeckue
NMPOrpamMMbl Bcero p o0pa3oBaTe/bHbIC
padoThbI pecypent
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEeHMe U yriayOleHne 3HaHu’ 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JielioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIHS. 3 1 bubnuotexa [JOK
' XUMHUYECKHE PEaKInu B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

51 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 4 bubmuorexa [JOK
' anemeHToB VIIA-rpymmbl. ["anoreHs https://m.edsoo.ru/7f41a636
- Oimeevl xapz\1;<szpncha x(rzjlzmqecg:x A BuGmorexa LIOK
. 3JIEMEHTOB -IPYIIIEL. au
pyH P https://m.edsoo.ru/7f41a636
COEIUHEHUS
- Oimzsl xapa\ljiepncmlca );I/IMI/III(;CKI;X , BuGmorexa LOK
. 3JIEMEHTOB -rpyamnsl. A3ot, docdhop 1 ux
Py ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
| e 8
' ) FPYHIEL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no paznemny 25
Pa3znen 3. MeTaJli1bl H HX COeAMHEHUA
bu6nmorexa LIOK
3.1 % 4
Obume cBolicTBa METAILIOR https://m.edsoo.ru/7f41a636
bub OK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHUS 16 htptIpSJ,I:I;I/OrrTl.e;aSC])JC;).I’u 17§412636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepHuallbl B )KHU3HU YEJIOBEKA 3 bubmorexa HOK
' H P https://m.edsoo.ru/7f41a636
Hroro 1o pasuery 3
bu6nunorexa LIOK
PeszepBHoe Bpems 3

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MOYPOUYHOE IINTAHUPOBAHUE
8 KUIIACC
No KosnunuyectBo 4yacos Jlara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mMo3HaHUS B 1 bu6mmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmorexa [IOK
4 . 1
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<1£)213I[6J16HI/I6 cﬁeceﬁ (Ha mpumepe 1 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.

bubmuorexa [JOK

10 BaneHTHOCTh aTOMOB XMMHYCCKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bu6mmorexa [IOK
OTHOCHTE IbHAS MOJIEKY/ISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Mok, bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo0.ru/ff0d3b88
Brruucienus: KoamvecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Knaccudukanms XuMuaeckux
18 peaKI_II/IIgI) (Co:I[I/IHeHI/ISI paznoKeHus bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONEINUCT. O60gI;IIeHHe " bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK

«BeIIIeCTBa U XUMHUYCCKUC PCAKLIU

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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Boznyx — cmechk razos. Cocras

bubmuorexa [JOK

21 BO3AyXa. KHCI0po1 — oeMenT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsatue 06 okcumax
CnocoOFbl TToTyYeHHS KHCIOpoaa B
23 nabopaTtopuu ZIquOMHmneHI;(i:TH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, K30~ https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyib U METaH).
25 3arpﬂ3H61§He(11;03’zLyy§(a CIIOCOOBI lro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
IIpakTueckas padora Ne 3 mo Teme
26 «l?lonyquI/Ie U EO6I/IpaHI/Ie bubamorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6nmoreka [JOK
Bojiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas padora Ne 4 mo Teme bu6nmoreka [JOK
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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

«[lonmy4yenne u coOupanue BOJAOPOA,
M3YYCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrancienuns 00bEMa, KoJIMUeCcTBa
33 BEIIIECTBA rasa 1o er(; HU3BECTHOMY bubmmorexa LIOK
) https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Borancienns 00bEMOB Ta30B 110
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00OBEMHBIX OTHOIICHUM ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Bona xak pactBopuTeb.
37 HacrimieHspie 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pactBopbl. MaccoBasi 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
OTIpeIeIEHHONW MacCOBOM J0el https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padorta Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK

KHCJIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e
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aM(OTEPHBIX OKCUIIOB

OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
15 cnocote nomywenin, e biGiorera LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
8 ceasn neopramicerin biGorer LIOK
B p https://m.edso0.ru/00ad9a50
COCTMHEHU I
49 O06001IeHre U cCUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocome iacest neopramiccix Brmorer LLOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IT
1| amamecka snoworton, Tt Brmorer LIOK
) https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
52 [Tepunonnueckuii 3aKoH U bubnmuotexa [JOK



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
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, U.
Menpeneena

https://m.edsoo.ru/00ada52c

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CTpoeHHE JIEKTPOHHBIX 000JI0YEK
55 aT(]);)MOB BJ'IeMeHTI())B [Tepunoanueckoii bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
Iepuomnueckoii cucreme 1. U. https://m.edso0.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xummdeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEnosipHas bubnnorexka [JOK
XUMHYECKast CBSA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CrerneHb OKUCIICHUS

https://m.edsoo.ru/00adae28



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
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

63 peakiuun 1 https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKucCIuTeIN U BOCCTAHOBUTEIIH 1 https://m.e ds;f).ru 100adb076
5 | Crpoorme anown Tonmrconnn ! BnGmmorexa L1OK
B3y https://m.edsoo.ru/00adb486
66 PeszepBubIil ypok. O60011eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/00ad9cb2
68 PesepBHrlit ypok. O60011eH1E 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 EBOIZCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTepOTeHHBIX PEaKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMHUYECKOU PEAKIINH

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa [JOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeCTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3Kcnpep1/1MeHTaJILme Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pPacTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuorexa [IOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

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

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota No 2 emMe
20 «lEl)ziTHZH(I:/IKCa}CIOIinHf(;rI: KHCJI::LIT i Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGiorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (I)I/ISI/IfI[eCKI/Iz " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovIp PHPOAS, https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XUMUYCCKUE
CBOICTBA
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYHE https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
0 lonysenme awmmnaxa, wsysene biorera LIOK
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCIMHEHMSIMU a30Ta
o .0 V

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(l())lfl):I/I(‘{e)CII:I/Ie u Bubmiorexa LIOK

P L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20



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

35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosorndeckue mpoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHN4YCCKHX BCHICCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAIIbHBIX

3a71a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHU S

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas pabora Ne3 no teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael03e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edso00.ru/00ael1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O06o001IeHne U cCUcCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKECTKOCTh BOJBI 1 METOAEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keseso https://m.edso0.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COTU bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METAJLIbI U UX COCAUHCHHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemnienue»

KoHTposibHBIE 1 TPOBEPOYHBIC PAOOTHI K yueOHUKY " Xumus-8"

KonTtposbHbIe 1 TpOBEpOYHBIC PaOOTHI K yueOHUKY " Xumus-9"

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.-Peann3arus-

tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToauueckoe-mocooue-1si-
yuuress.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






