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HHOACHUTEJIBHASA 3ATINCKA

[IporpaMMa Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUSI COCTaBIEHAa HAa OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasaeHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepanbHON paboueil mporpamMMel
BOCIIUTAHUS M C YYETOM KOHILEMIUH MPenojaBaHus y4eOHOro npeaMeTa «XuMus» B 00pa3oBaTeIbHbBIX
opranuzanusx Poccuiickon denepanumu.

[TporpaMma mo XxUMHHU Ja€T MPEACTaBICHUE O LEJISX, O0IIeH cTpaTernd oO0yueHus, BOCIIUTAHUS U
pasBUTHsL O0YYaIOIIUXCSl CPEICTBAMH y4eOHOrO MpeAMeTa, yCTaHAaBIMBAET 00s3aTelbHOE MPEeIMETHOE
coJiep)KaHue, MpeayCMaTpUBAET PacIpeesIeHHe ero Mo KiaccaM M CTPYKTYpHpOBaHHE MO pas3jienaM U
TeMaM TpPOrpaMMbl [0 XWUMHH, ONpEAEIsIeT KONWYECTBEHHbIE M KAaYeCTBCHHBIC XapaKTEPUCTHUKU
CoJepKaHusl, PEKOMEHIYEMYIO IIOCIIEAOBATEIbHOCTh M3YYEHHUs] XMMUHU C YYETOM MEXIPEAMETHBIX
BHYTPUINIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOTO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH 0Oydaromuxcs,
oTpeJiesisieT BO3MOKHOCTH MpeaMeTa JJIsl peain3aliu TpeOOBaHM K pe3ysbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTeabHON TPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, a TaKkKe TPeOOBaHUH K
pesynbraTaM OOy4YeHHs] XUMHH Ha YpOBHE IeNicii W3ydeHHs NIpeAMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATENBFHOM JIESTETbHOCTH 00Y4aOLIerocs II0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS O00ydarolierocs, ero
NPEACTABICHU O MaTepUalbHOM EAMHCTBE MHUpPA, BAXKHYIO pOJb HIPAIOT (OpPMUpYEMble XUMHEH
MMpEACTABJICHUA O B3aMMOIIPCBPALICHUAX SHEPIUU U 06 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
I00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SYHEPreTUYECKON, TTHINEBOH U
HKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3PaBOOXPAHEHUSI.

N3yyenune xumuu:

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

BHOCHUT BKJIaJl B ()OPMHUPOBAHHE MBIIIJICHNS. 1 TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs, HABBIKOB
X CaMOCTOSTENbHOW Y4EOHOH AEATENIbHOCTH, SKCIICPUMEHTANBHBIX W HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCEJHEBHOM KH3HHU, TaK U B IPOPECCHOHAIBHON AEATEIbHOCTH;

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

CHoco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NpUpPOJE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B SKOJIOTHYECKOEe 00pa30BaHHE 00YUarOIIIXC .

[anHble HanpaBieHus: B 00yUYeHUH XUMHUH 00ECIIeUNBAOTCS criequ(uKoil conepkanusl yueOHOro
npeaMeTa, KOTOPBIN SBISIETCS MEeAarornieckKy alalTHPOBAaHHBIM OTpa)KeHUEM 0a30BON HAayKH XMMHH Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omiero oOpa3oBaHHs OpPHUEHTUPOBAH Ha OCBOEHHE
00yYarOIMMHCS CHUCTEMBbI II€PBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB HEOPraHUYECKOM XUMHH H
HEKOTOPBIX OTAEIBHBIX 3HAYNMBIX MOHATHH OPTaHUYECKOH XUMHH.

CTpyKTypa coJepKaHus IPOrpaMMBbl TI0 XUMUHU c(POPMUpPOBaHA HA OCHOBE CHCTEMHOTO ITOJIX0/1a K
eé nzydenuto. CofiepKaHne CKIIQJBIBAETCS U3 CUCTEMBI MMOHITHHA O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHIATUN 0 XUMHYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHITHAITY
MOCIIE0BATENILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTABICHNN Pa3HOTO YPOBHSA:

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

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

— YUC€HHA O CTPOCHUHN aTOMa U XUMHYECKOUN CBsI3U,

— TPEACTaBIEHUI 00 AMEKTPOTUTHUECKON JUCCOIHAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHA pacCMaTPpUBAIOTCA HAa OCHOBE OMITMPUYCCKHU IMMOJTYUYCHHBIX 1 OCMBICIICHHBIX
(bakToB, pa3BUBAIOTCS MMOCIIEIOBATENILHO OT OJIHOTO YPOBHS K APYTOMY, BBIITONHSISI PYHKIMH OOBSICHEHUSI



Y TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHS U MOTYYECHUS
M3y4aeMbIX BEIECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS K
HAy4YHOMY 3HAaHUIO W METoJaM MO3HaHHs B Hayke. V3yueHHWe XMMHU MPOUCXOJUT C MPUBJICYCHHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XHUMHUYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHHS, MPAKTUYECKOH AEATENPHOCTH YENOBEKa M Kak OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIIMX (HAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAayKd, B MPHOOLICHUH K HAayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUN W WX NPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeTbHOCTH, OCBOCHHH TIpaBIJI 0€301MacHOT0 0OpaIlieHHs C BEIECTBAMH B TIOBCEIHEBHOMN JKU3HHU.

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

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

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKoe TMpHOOIIeHHne oOydJalmuxcs K
CaMOCTOSITETFHOW TTO3HABATENIFHOW MEATENBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K XHMUMU;

— olecrmieueHue YCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHHUIO  OOYYAIOMIMMHCS  OIBITA
pa3HOOOpa3HO JEATENPHOCTH, TMO3HAHWS H CaMOTO3HAHWS, KIIFOYEBBIX HABHIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAUCHUE JIJIS PA3IUYHBIX BUIOB AEITEIHLHOCTH;

— (popmupoBaHue 00mIeH (YHKIIMOHAIHLHOW M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHHIA OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUAPA, UCIIONB3YS 3HAHUS U OIBIT, TOTyYEHHBIE
MpH M3yYeHUH XWMUH, MPUMEHATh MX IPH PElIeHHH MpoOJeM B TOBCEAHEBHOH XU3HU WU TPYIOBOU
JIeSTEIIbHOCTH;

— ¢opmMupoBaHHEe y O0OYyYaOIIUXCA TYMAaHUCTHYECKHUX OTHOIIEHWH, IOHUMaHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU SKOJIOTUYECKH IIeJIeCO00Pa3HOT0 MOBENEHUS B OBITY U TPYIOBOH
JIESATEIIbHOCTH B TIEIISIX COXPAHEHUSI CBOETO 3JI0POBBS M OKPYXKAIOIIEH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYyYEHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOEHHS OOIIEUYEIIOBEUYEeCKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduns u
HATNPaBIEHHOCTH JTAbHEHIIIET0 00yJeHusI.

OO0mee 4mMCIO YacoB, OTBEACHHBIX I W3YyYEHUs XWMHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 yacos (2
yaca B HEZIEITIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4Y€IOBEKa. XUMHUS B CUCTEME HayK. Tea M BelecTsa.
®u3nyecKre CBOWMCTBA BEIIECTB. ArperarHoe COCTOsIHME BemiecTB. [loHsATHE O MeTonax MO3HAaHUS B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKyJIbl. XUMHUYEeCKHe 3JeMEeHTbl. CUMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KomM4ecTBa, Macchl M 4HCHa
CTPYKTYpPHBIX €AMHUI] BeliecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHNH.

®uznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, HW3y4Y€HHE ¢ ONUCaHWe (U3NYECKUX CBOWCTB 0O0pasloB
HEOpraHWYeCKUX BeIeCTB, HaOmroneHue (uindeckux (IJIaBICHWE BOCKA, TasHUE Jbla, PacTHpaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHCJIOTOM) SBICHWH, HAaOMIOACHUWE M ONHCAHUE IPHU3HAKOB
MPOTEKAaHUSI XMMUUECKUX peakiuil (pa3iaoKeHue caxapa, B3aUMOACHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM
Oapwus, paznoxxkenre runpokcuna meau (1) mpu HarpeBaHuy, B3auMOIEHCTBHE JKejIe3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmoco0OB pa3jeneHus: CMeceil: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAaHUE, BHIIIAPUBAHNE,
JUCTWIIISIINSA, XpoMaTtorpadusi, MPOBEACHHWE OYUCTKU IOBAPEHHOHM CONM, HAOIIOACHHE M OINMCAHUE
pE3yabTaTOB MPOBEACHHS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAacCChl, CO3JaHHE MOJENel
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

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

TemnoBoit  3PPeKT XUMHUYECKOH peakluu, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE PEeaKIHU. TOIIIMBO: yrojib U METaH. 3arps3HEHHE BO3/1yXa, YCHIICHHUE NMapHUKOBOIO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupoae, huzndeckue u
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCcOOB! TomydeHust. Kuciotsl u conu.

Momnsipablit 00BEM Ta30B. PacdéThl M0 XUMHUYIECKUM YPaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACBIILICHHBIE PacTBOpPbl. PacTBOpUMOCTH BEWIECTB B BOJE. MaccoBasi 0l BELIECTBA B PacTBOPE.
Xumudeckue cBo¥cTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOJIE M B KU3HM YeIoBeKa. KpyroBopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coeamHenuit.  Oxcuapl.  Kmaccudukaius — OKCHIOB:
cosieoOpasyronue (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHbIE) M HecosieoOpasyromue. HomeHknatypa
okcu10B. du3nyecKkue U XMMUYECKHE CBOMCTBA OKCUAOB. IlosyueHre okcHIoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOBaHUM. du3nUecKrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocCHOBaHUH.



Kucnotsl. Kimaccudukanus kucnor. HomeHnknatypa kucinor. @u3nveckne 1 XUMUYSCKUE CBOWCTBA
kucnot. Psa akrusHoctu metasuioB H. H. bekerosa. [lonyuenne kucior.

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

['eneTnueckast CBSI3b MKy KJIaCCAMHU HEOPTaHUYECKUX COSTUHEHUI.

Xumuueckuii Ikcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICPKAHUS KHUCJIOpOJa B BO3MyXe, IMOIy4YeHHE, COOUpaHUE,
pacro3HaBaHUE M U3yYCHHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
W YCJIOBUSI BO3HUKHOBCHHS W TPEKPAICHUs TOpeHUs (I10XKapa), 03HAKOMJICHHE C 00pa3liaMu OKCHUJIOB U
ONKMCAaHWE WX CBOWCTB, IOJY4YCHUE, COOUpaHUE, pAClO3HABAHME W H3YYCHHUE CBOMHCTB BOJOpOJIA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOXkHO — WCTONB30BaHUE
BUJICOMAaTEPUAIIOB), HAOIIOICHUE 00Pa3IOB BEIICCTB KOJIHMUSCTBOM 1 MOJb, HCCIIEIOBaHUE OCOOCHHOCTEH
PacTBOPEHMsSI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMpPEACHEHHOM
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIUIECTBA, B3aUMOJICHCTBHE BOJIBI C METaUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAaHUE OOpA3lOB HEOPraHUYECKHUX BEICCTB
pa3IMuYHBIX KJIAcCOB, HAOMIOACHHE M3MCHEHUSI OKPACKH MHIUKATOPOB B PAaCcTBOpPAX KHUCIIOT M INEIOYCH,
u3ydeHue B3aumojeiicTBus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTBI, KUCIOT C METaJUIaMH,
peakiuii HeUTpanu3aluu, IoJydeHne HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE OJJHOTO METaJlIa APYTUM
W3 pacTBOpaA COJH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHene kiacchl HeOPraHMIeCKUX
COCIMHECHU .

IHepuonuyecknii 3axkoH u Ilepumoamyeckasi cucremMa xumMuuyeckux 3Jiementos /[l M.
Menpaeneea. CrtpoeHne aromMoB. XuMHUYeCKasd CBfA3b. (OKHCIUTEIbLHO-BOCCTAHOBHUTE/IbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX dJIeMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIENOYHBIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCHIBI M THAPOKCHIBL.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (GopMbl [leproanueckoil CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneesa. [lepuoasl u rpynnel. @usndeckuil CMbICH MOPAIKOBOIO HOMEpa, HOMEPOB MEpUoJia U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOIO 3JIEMEHTa Mo ero mnojoxkenuto B Ilepuogmueckoit cucreme . .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMSI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U NEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa W Ilepuoanueckoil CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB JUIS
pa3BuTus Hayku u npaktuku. [. 1. MeHnaeneeB — y4€HbIN U rpakIaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TIOJSpHAs W HEMOJSIPHAs) CBSA3b. DJEKTPOOTPUIATEIEHOCTh
XHMHYECKUX 3J1eMeHTOB. IOHHas CBSA3b.

Creneap oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakmuu. [Iporeccsl OKHUCICHHUS |
BOCCTaHOBJICHUS. OKUCITUTEN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3ydeHre 00pasIoB BEIECTB METAUIOB M HEMETAUIOB, B3aMMOJCHCTBHE THAPOKCHIA ITUHKA C
pacTBOpaMH KHCJIOT U IIeJouYeid, TPOBEJECHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEaKIMid (TOPEHUE, PEAKIINH PA3JIOKCHUS, COCTHHCHHS).

Meosrcnpeomemmnuvie ceasu

Peanuzarus MEXNpeaMETHBIX CBSI3CH TPH M3YUCHUH XHMHU B 8 KJIACCE OCYIIECTBIIICTCS depe3
WCITOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U TIOHATHHU, SIBJISTFOIITIXCS CUCTEMHBIMHU
JUISL OTJICNBHBIX TIPEIMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.



OOmue ecTecTBEHHO-HAYYHbIC IOHATHs: Hay4dHBIH (akT, THIIOTE3a, TEOpHUs, 3aKOH, aHaNW3,
CHHTE3, KiaccupUKalus, NePpUOAMYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaTHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorust: porocunTes, neixanue, buochepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
IEpUOJ0B, Kajlusda, KajJblUid U HUX COCI[I/IHeHI/II\/'I B COOTBETCTBHHU C IIOJOXXCHUEM DJJIICMCHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CTpOCHI/IC BCLICCTBA:. BUJbI XUMHUYECKOMN CBSI3U. TUIIBI KPUCTAJUIMYECKUX pCIHéTOK, 3aBUCUMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss ¥ HOMEHKJIATypa HEOPTraHHMYECKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEILECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T'€HCTHYCCKas CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHIO KaTalu3aTopa). OK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHAYECKUX peakuusax. [IoHsATHEe O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [loHatume o karanmse.
[lonsiTHE O XMMHYECKOM paBHOBecHH. (DAKTOPHI, BIUSIOMIME HA CKOPOCTH XMMHYECKOW PEaKkUuu |
MOJIOKEHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUM,  DJICKTPOHHBIA  OajlaHC  OKHCIHUTENBHO-
BOCCTaHOBUTEIBbHOH peakuyu. CocTaBieHHE ypaBHEHUH OKUCINTENBbHO-BOCCTAHOBUTENILHBIX PEAKIMHA C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS MPOTEKaHUS pPEaKUUWii HOHHOro oOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMmasa), CIIOKHBIX BEHIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHYECKOW  peakmuu OT BO3JAEHCTBUSA  Pa3IUYHBIX  (AaKTOPOB, HCCICAOBAHHE
3JEKTPOTPOBOHOCTH pPACTBOPOB BEMIECTB, IIpoIlecca JUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKaHUsl pPeakiyii HOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BbIICICHHE ra3a, oOpa30BaHHE BOJbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u uX coequHEeHUs



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIEeHU
okucnenus. CTpoeHne u Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — IajJOreHoB. XMMUYECKHUE CBOIMCTBA
Ha MpUMepe XJiopa (B3auMOACHCTBHE C METAIUIAMHU, HEMeTallaMH, Ienodamu). Xnoposoxopos. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKUE M XMMHYECKHE CBOMCTBa (0OOIIME Kak MpeICTaBUTEINs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHus] cepHol KHucHOoThl. [Ipumenenue cepHoi kucnotbl. CoiaM CEpHON KUCIIOTBHI, KauecTBEHHAas
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY>Kalolllel cpeabl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa W BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Conn aMMOHHMS, MX (U3UYECKUE W XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckne). Vcmomp3oBaHNEe HUTPATOB W COJEH
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX yHOOpeHHH. XHMHUYECKOE 3arps3HEHHE OKpY’KaroIeil cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckre U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, PpuMUECKHe U XUMHUYECKHE CBOWCTBa, MoiydeHne. Mcmonp3oBanne docharoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

OO6mas xapakrepuctika 31eMeHToB |V A-rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEpPHbIE
CTETICH! OKHCJIEHUS. YTIIEPOJ, aJLIOTPOIHbIE MOANDHUKALIMY, PACIPOCTPAHEHHE B IPUPOIE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbums. Kpyrosopor yriepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKOJIOTHYecKre MPOoOIIeMBI, CBSI3aHHBIE ¢ OKcHIoM yriepona (IV), rumoresa rio0aibHOTO MOTEIUIEHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUMHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmbIIeHHOCTH. [loHATHE 0 GMONOTHYeCKH BaXKHBIX BEIIECTBAX: JKHMpax, OeNKax, yriaeBoJax — M UX
POJIM B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MONydyeHHe W npuMmeHeHune. CoerHeHUs
KpemHUsi B mpupojne. OOmme mnpencrasieHuss o0 okcune kpemuus (IV) u kpemMHHEBOW Kuciore.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHAJIOB B IOBCETHEBHON KI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX peakiMii Ha XJIOPUI-WOHbI W HAONIOJIGHUE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOr€HOB W MX COCIUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
03HAKOMJIEHHE C 00pa3laMu Cepbl U €€ COeTUHEHUsIMU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEpUAIIOB),



HAOJIO/ICHUE TIpollecca OOYTIIMBAaHUS caxapa Moj ACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOWM KHUCIIOTHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEpHON KHUCIOTHI, TPOBEJCHUE KAaUECTBCHHON PeaKIuy Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
aszoTta, (hocopa U UX COCAMHECHUH (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPHAJIOB), 00pa3liaMi a30THBIX
u (hocopHBIX YIHOOpEHUH, MONy4YeHUE, COOMpaHUe, paclO3HABAHWE W U3yUeHUE CBOWCTB aMMUakKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTECKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOW aA30THOM KHUCJIOTHI C Meapl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHe, cOOMpaHue, paclio3HaBaHNUE U U3YYCHUE CBOMCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI M WU3YYCHHUE MPHU3HAKOB HX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHelre HeMeTauIbl U KX COCTUHCHUSY.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMCHTOB — META/UIOB HA OCHOBAaHMM MX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTainyeckasi CBsI3b M METANTMYECKAass KPUCTAUIMUecKasi peti€éTka. DIEKTPOXUMHUCCKHIMA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. OPu3nveckne u XMMUYECKHe CBOHCTBa (Ha
npuMepe HaTpus U Kanusa). OKCHUIBI ¥ TUAPOKCUABI HATPUA U Kanws. [I[puMeHeHne menoYHbIX MEeTalIoB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xumuaeckux 3nemenToB Jl. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJIeHHe B ipupoje. Ousnueckue
W XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHeHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoanyeckoil cucreMe xumuueckux sneMeHToB [. . Menneneesa,
CTpPOEHHE aToMa, HaxOoXJeHWe B mnpupoae. Dusznveckrne W XUMHUYECKHE CBONCTBA aFOMUHUSI.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menaeneesa,
CTpOEHHE aToMa, HaXOXJeHue B mpupoae. du3nueckne W XUMHUYECKHE CBOHCTBa Kene3a. OKCHIBL,
ruapokcunbl u conu xkenesa (1) u xemnesa (111), ux cocras, cBOWCTBA U MMOTyYeHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3ynbTaTOB KOPPO3WU METALIOB (BO3MOXHO HCIOJB30BAaHHE BHJIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaIbIUS W HATPUSA C BOJOHM (BO3MOXXHO HCIOJIH30BAHHE BHJIEOMATEPHUAJIOB),
UCCIICJIOBAHNE CBOWCTB JKECTKOM BOJABI, IIpoOllecCa TOPSHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEAKITMil Ha MOHBI: MarHus,
KaJIBIIHSI, TFOMUHUS, HKa, xene3a (1) u xenesa (111), menu (1), HaGnrogeHwe u onmucaHue MPOIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BUJICOMATEPUAJIOB), HCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCH/IA aTIOMUHHUS U THIPOKCHIA IIMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

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

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

Xumuueckuii Ikchepumenm:



U3y4eHne 00pa3IoB MaTepUaNIOB (CTEKIIO, CIUIABBI METAJLIOB, TIOJIMMEPHBIC MaTEPHAJIbI).

Mesicnpeomemnuie céasu

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

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

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJICKTPUUSCKUH 3apsii, MPOBOAHUKH, IOJYHPOBOIHHUKH, IMAICKTPHKH, (OTOIIEMEHT,
BEILIECTBO, TeNO, O00bEM, arperaTHoe COCTOSHHE BELIECTBA, a3, pacTBOP, pPAacCTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorus:  gortocuHTe3, aApixaHue, Ouocdepa, -dKOocUCTEMa, MHUHEpPAIbHBIE yIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

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



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHHUs] XMMHUHM B EIMHCTBE Y4YeOHOH W BOCIHTATEIBHOM NEATETHLHOCTH B COOTBETCTBUU C
TPaJWLIUOHHBIMA POCCHUHCKUMH COLMUOKYJIBTYPHBIMH H JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYHYaIOLIMXCSI PYKOBOJACTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHUYECKOMY M Hay4YHOMY
HacJIeINI0, TIOHMMAaHHS 3HAYeHUS] XUMHUYECKOH HAayKH B KH3HH COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOIr0 BOCIIUTAHUS

MIPEJICTaBJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJNIE3HOW, Yy4eOHOHMCCIEeN0BATENBCKON,
TBOPYECKOM M APYI'MX BUAAX AEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOH NESTEIbHOCTU
IpU BBIMOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3aay, BBIIOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3aHMM YYEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOM
yueOHOM [NesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHE M IIOCTYNKH CBOMX TOBapHIIEH ¢
MO3ULIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUSI [TOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKHE IIPEJCTABICHUSI O BEIIECTBE M XMMHYECKOM PEaKLUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOLINE OCHOBY JUIS IIOHUMAHHS CYIIHOCTH HAay4YHOMH
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BeKa C MPUPOJHOI Cpesioi, O POIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEH;

NO03HABaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIY4YEHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE
Ui OOBsICHEHHs HaOJII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTUH;

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

4) popMHPOBAHUSA KYJIBTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKMU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHHE IMOCIEACTBUNA M HETNPHUSATHE BPEIHBIX NMPHUBBIYEK (YHOTpEOIEeHHUS
aJKOTOJIs, HAPKOTUKOB, KYPEHUS), HEOOXOMUMOCTH COOJTFOICHUS TIPaBUII OE30TIACHOCTH TIPH 0OpalIeHIH
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5) TpyioBOro BoCiuTAHUSA:

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

6) IKOJIOrHYeCKOro BOCIIHTAHMSA:



JKOJIOTHYECKH TIeJIECO00pa3HOE OTHOIICHUE K MPUPOE KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0€30mMacHOro o0pas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M ICUXMYECKOMY 3/0POBBIO, OCO3HAHHME IIEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IOJIydaeMble TpPU HM3YYCHHU XUMUU, JIS PEIICHUS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBINUJICHUS, YMEHHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
9KCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMETax U
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LEJIOCTHONH HAYYHOM
KapTUHE MHpa, W YHHUBCPCAJIbHBIC y‘Ie6HI)IC HCﬁCTBHﬂ (HO3HaBaTCJH>HLIC, KOMMYHHKATHBHBIC,
pETyJSTHBHBIE), KOTOpble OOECTeYHBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONIB30BaTh MPUEMBI JIOTHUECKOTO MEBIIIICHUS NP OCBOCHHWH 3HAHWH: PacKpPHIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOWpAaTh OCHOBAaHWS M KPUTEPHUH IS KIACCUPUKAINN XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHid,
YCTaHAaBIUBATh MPUYNHHO-CIICJCTBCHHBIE CBS3M MEXIYy OOBEKTAMU H3YYCHHS, CTPOUTH IJIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKIIFOUSHYIS,

YMEHHE TPUMEHITh B TMpOIEecCe TO3HAHUS TMOHATHA (TPEAMETHBIE W MeTallpeIMETHbIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPE0OPa30BEIBATh ITUPOKO IPUMEHIEMBIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIMi — IMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 337ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSAX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEHNE ONbITa 10 IUIAHMPOBAHWIO, OpPraHM3allid W TPOBEICHUID YYCHUYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaON0JaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynabTaT, (GopMmynHpoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITa,
MCCJICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (Haquo-nonynstHa;I JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCcoOuUs1, pecypchl HTepHETa), KPUTUYECKH OIEHHBATh MPOTHBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6Hbe 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOPETeHHWEe OmbiTa B 00JaCTH  HUCIOJB30BaHUS  HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTypOH AaKTHBHOTO WCIOJB30BAHMS —Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CAMOCTOSTEIbHO BBIOMpATh ONTUMAIBbHYIO (popMy mpelcTaBieHHs WHPOPMALUN H
WITIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMH CXEMaMH, IuarpaMMamiy, OpYyrUMH (GopMaMu
rpaduku 1 UX KOMOMHAIUSMU,
YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSIHME OKPY’KAOIIEH IPUPOJHOU CPENBL.
KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:
YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;
YMEHMS TPEICTABIATh IMOMYUYEHHBIE PE3yJbTaThl MO3HABATEIbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);
YMEHHS Y4Y€OHOTO COTPYJHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATCIBHOU U
UCCIIEIOBATENbCKON JEATEIbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa 0OmMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBINOJHEHHOU
paboThI U IpyTHE).
PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:
YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BHIOMpATh Hauboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBICHHOW LEJNH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.
HNPEIMETHBIE PE3YJIbTATBI
B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOIO COIEPKAHNUS, YCTAHOBIEHHOTO
JaHHOM (enepanbHON pabouell MporpaMMoil, BEIICISIOT: OCBOCHHBIE O0YYAIOIIMMUCS Hay4HbIE 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYaISIX.
K xoniy oOy4enus B 8 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:
® PACKPBIBATH CMbICJI OCHOBHBIX XUMHWYECKUX MOHSITHIH: aToOM, MOJICKYJia, XUMHUYECKUH 3JICMCHT,
MPOCTOE BEILIECTBO, CJIIOKHOE BELIECTBO, CMECh (OJHOPOJIHASI U HEOJHOPOIHAs), BaJICHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas JOJIi XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJAPHBIA O0BEM, OKCH,
KHCIIOTA, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIECHMS, XHMHUYecKas
peakuus, Kiaccu(UKalMA peaKUUil: peaklUyd COeITUHEHUS, PEaKUUH Pa3JIOKECHUS, PEeaKLUH
3aMelICHUs, peakuuy OoOMeHa, 5K30- M DSHAOTEPMHYECKHE DPEaKUUH, TeIyIoBOH 3(QeKT
peakuuu, AOpo aToMa, SJIEKTPOHHBIA CIIOW aTroma, aToMHas OpOuTalb, paguyC aroma,
XUMHYECKas CBs3b, MOJSIpHAs U HEMOJSPHAs KOBAJICHTHAS CBS3b, MOHHAs CBS3b, MOH, KATHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;
® WJTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U NPUMCHATD 3TU IMOHATHUA ITPU
ONMCAaHUU BEIECTB U UX NPEBPALICHUH;

® UICTIOJIB30BaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBiieHHS (OpMyN BEHIECTB M YypaBHEHHU
XUMUYECKUX PEaKLUil;

® OIIpENeNsITh BaJCHTHOCTh aTOMOB BJIEMEHTOB B OWHApPHBIX COEIMHEHUSX, CTENEHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHMAX, NPUHAIJIC)KHOCTh BEILECTB K ONpPENeIEHHOMY Kiaccy



coemuHeHWT 10 (opMyliaM, BHJI XHMHUYECKOW CBsA3M (KOBAJCHTHAass W HMOHHAs) B
HEOPraHUYCCKUX COCTUHCHUSX;

e packpbiBaTh cMmbici [lepuoguyeckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHUE
MIEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHMHYECKHX OJIIEMEHTOB OT WX TIOJOXKEHHUS B
Ilepuoamyaeckoii cucteme, 3aKOHOB COXpPaHEHHMS MAcChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHUsI, 3aK0OHa ABOTaJpO;

® ONKCHIBATh M XapaKTepHu30BaTh TaOMMUHYyI ¢opMmy [leproauueckoil CHUCTEMBI XHMMHUYECKUX
AIIEMEHTOB: Pa3NNYaTh MOHATHSA «TJIaBHAs MoArpynmna (A-rpymma)» u «moOodHas MOATpyIa
(b-rpymma)», mManbie W OOJBIIME TEPHOABI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B
tabmume «llepmommdeckas cucremMa XmMmudeckux odnemeHnToB J[. M. MeHnmeneeBay ¢
YUCIIOBBIMU XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsif
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);

® KJIaCCU(PHUIIMPOBATh XUMUYECKHE IJIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMUYCCKHE PEaKIIUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);

® XapaKTepru30BaTh (OMUCHIBaTh) OOIIHE XWMHUYECKHE CBONCTBA BEIIECTB PA3HYHBIX KIACCOB,
MOATBEPXKIas ONHCAHWE MPUMEPaMU  MOJICKYJSIDHBIX  YPaBHEHHUH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUil;

® IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYCCKHX TIPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX;

® BEIUUCIIATE OTHOCUTEIHHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOIIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEaKIIHH;

® IPUMEHSATh OCHOBHBIC OINEPAIMU MBICIUTCIBLHON JCATCILHOCTH — aHAIM3 M CUHTE3, CpaBHEHHE,
00001IeHIe, CUCTeMAaTH3aINIO, KITacCU(UKAIINIO, BRISIBICHNE TIPUIHHHO-CIICICTBEHHBIX CBS3ei
— U1 U3yYEHUs] CBOWCTB BEIIECTB W XMMHUYECKHX PEaKINH, €CTeCTBEHHO-HAYYHBIE METOIBI
MO3HaHWS — HAONIOIEHWE, W3MEPEeHHE, MOJENUPOBAaHNE, OKCIEPUMEHT (peaNbHbI U
MBICJICHHBIH );

e Clie/IOBaTh MPAaBUJIaM IOJIb30BaHUS XUMHUECKOU MOCY/ION U J1abopaTopHBIM 00OpYAOBaHHEM, a
TaKKe TMpaBWIaM OOpallCHUs C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO
BBITIOJIHCHUIO  J1a0OpATOPHBIX  XUMHUECKHX OMNBITOB IO IIOJIYUCHUIO M  COOMPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAeEHHOM MaccoBOM Ji0Jiel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KHCIOT C IOMOIIBIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K koHmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh

c(hopMHUPOBAHHOCTH y 00YUAIONITUXCS YMEHUH:

® PACKPBIBATh CMBIC] OCHOBHBIX XUMHUYCCKHUX TMOHITHNA: XMMUYCCKUH 3JIEMEHT, aTOM, MOJICKYJa,
WOH, KAaTHOH, AaHWOH, TMPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPHIIATEIIBHOCTD, CTEIEHb OKUCJICHUS, XUMHUYECKas peakiysd, XMMHYECKas CBS3b,
TEII0BOM 3 (PeKT peakiiuu, MOJb, MOJIIPHBIHA 00BEM, PACTBOP, DIIEKTPOIUTHI, HEITIEKTPOJIUTHI,
AJNIEKTPOIUTHYECKAS JTUCCONUAINS, PEAKIU HWOHHOIO OOMEHa, KaTalu3aTop, XHUMHYEeCKOe
paBHOBecHe, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKiuy, OKUCIUTENh, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOITHS,
aM(OTepHOCTh, XMMUYECKasl CBA3b (KOBAJCHTHAS, HOHHAS, METAJIMUECKAs ), KPUCTAILTNIEeCKAs
peméTka, KOpPPO3Ws METAJUIOB, CIUIaBhl, CKOPOCTh XWUMHYECKOH peakluu, MpPeaeTbHO
nonyctumas konuentpauus 11K BemiecTsa;

® WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYCCKUX TOHATHI U MPUMEHSATh 3TH MOHITHS IPU
ONKMCAHWU BEIECTB M UX MPEBPAICHHIA;

® IICTIOJIB30BaTh XMMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS (DOpPMYJI BEIISCTB M YypaBHCHHIA
XHMHYECKUX pPEeaKiuii;



® OTIPE/IETIATh BAJCHTHOCTh M CTENEHb OKHCIEHUS XWMHYECKHX D3JEMEHTOB B COEIWHEHHSX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTh BEIIECTB K OMpEeAeNEHHOMY KJIacCy COeIWHEHHUH 110
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPTaHWYECKNX COEAMHEHHUSX, 3apsa MOHA 10 XUMHYECKOH (opmyre, Xxapakrtep cpenbl B
BOJHBIX PAacTBOpaX HEOPTraHWYECKUX COCOUHEHHWH, THII KPUCTAJUIMYECKOW PEIETKH
KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbIch [lepuoguueckoro 3akonHa [[. WM. MenpeneeBa W JEMOHCTPUPOBATH €ro
MMOHWMaHHWE: OMHUCHIBATh M XapaKTepru30BaTh TabmnuHyio ¢opmy [leproanmueckoil CUCTEMBI
XUMHYECKHX AJIEMEHTOB: paziINdaTh MOHITHS «TJIaBHAS MoArpymmna (A-rpynma)» U «rnobouHast
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCSl B TIEPHOAMYECKON TabIuIle, ¢ YHUCIOBHIMH XapaKTEPHUCTHKAMU CTPOSHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsj siapa, 00Iee YUCIIO IEKTPOHOB U pacpeielieHHe X
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
AIIEMEHTOB M UX COSAMHEHUH B IMpejienaXx MajbIX MEepHUOIOB W TIIABHBIX MOATPYHI C y4ETOM
CTPOEHUSI UX aTOMOB;

.KJ'IaCCI/I(I)I/IIH/IpOBaTB XUMHUYCCKUC DBJICMCHTBI, HCOPIraHMYCCKHUEC BCUICCTBA, XUMHWYCCKUE PCaKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTETIeHEeH OKHUCICHUS XUMHYECKUX AIIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PHUSCKUE XMMHUYECKHE CBOWCTBA MPOCTHIX HU
CJIOKHBIX BCIICCTB, IOATBCPIKAAsA ONHWCAHUC MNpUMEPpAaMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

® COCTaBJIATh yPaBHEHHSI NEKTPOTUTHYECKON TUCCONUAINH KHUCIIOT, IIeNoueil U colell, OJHbIE U
COKpaIIEHHBIC YPaBHEHHMsI peaKIMi MOHHOIO OOMEHa, YPaBHCHHS PEaKIIUi, MTOITBEPIKAAFOIINX
CyII€CTBOBAaHHUC TE€HETUYECKOM CBI3U MECKAY BCHICCTBAMM pPa3JIMYHBIX KJIaCCOB;

® PACKPHIBATh CYITHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUi MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OaylaHca 3TUX PeaKiuii;

® [IPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUSA, BO3ZMOKXHOCTHU IMPOTCKAHUA
XUMHUYECKUX MPEBPALICHUN B PA3IIMYHBIX YCIOBHSIX;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJISKYJSIPHYIO UM MOJIIPHYEO MacChl BENIECTB, MacCOBYHO JOJIO
XUMHAYECKOT0 3JeMEHTa Mo (opMysie COelTMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOPE,
IIPOBOJUTB PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINM;

® COOFO/IaTh TIpaBWIIA TIONB30BaHMS XMMHUYECKOM MOCYM0N M 1abopaTOpHBIM O0OpYIOBaHHEM, a
TAaKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBIIIOJIHCHHUIO
nab0paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMMaKa M yTIIeKUCIIOTro ras3a);

® IPOBOJIUTh  PEAKIMW, TOJTBEPKAAMOIINE KAa4eCTBEHHBI COCTaB pA3MYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUA-, HOAUA-, KapOoHaT-, dochaT-, cUIHMKAaT-,
cynmi)aT-, THUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HNOHBI N3YYCHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUIECKHUX BELIECTB;

® IPUMEHATH OCHOBHBIE OIEpallMy MBICIUTENBHON JIESTEIbHOCTH — aHAU3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, CHCTEMAaTU3alMIO, BBISBJICHUE IPUYMHHO-CIICACTBEHHBIX CBSI3€H — U1 M3y4YeHHUs
CBOWCTB BEIIECTB M XHMHUYECKHX PEaKUMH, €CTECTBEHHO-HAyYHBIE METOABl IO3HAHUS —
HaOJIroieHNe, U3MEPEHUE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (PEabHBIA M MBICTICHHBIH).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmyecTBO yacos
Ne HaumeHoBaHMe pa3aesioB U TeM DyeKTpoHHBIE (LM (pPOBLIE)
KonTposabHbie IIpakTuyeckue
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYeCKHE TIOHATHS
X — 0
1.1 ecﬂzlf ; 03 Zaﬁmaﬂ \ :If CTbeCKo“ 5 2 Bubmiorexa LIOK
. TCCTBO3HAHUA U IT THUY u
P https://m.edsoo.ru/7f41837c
JIESTEIbHOCTH YeJI0BEeKa
Bu6nuoreka IJOK
1.2 B 1 1
CHICCTRA T XHMITICCIHE peaitiit > https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pa3jnen 2. Baxkneiimue npeacTaBuTe 1l HEOPraHNYECKUX BelIECTB
91 Boznyx. Kucnopoa. [lonsrue 06 6 bubmmorexa [IOK
' OKCHIIaxX https://m.edsoo.ru/7f41837c
59 Bognopoa.Ilonsarue o kuciorax u 8 1 Bubmorexa [JOK
' COIISIX https://m.edsoo.ru/7f41837c
53 Bopna. Pactopsl. [Tonsitie 06 5 1 1 Bubmuorexa [JOK
’ OCHOBAHMSX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka IIOK
' HEOPTaHWYECKUX COCANHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazzaeny 30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xuMudeckux 3aeMmeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMHUUYeCKAasi CBSA3b.
OKHCIUTETBLHO-BOCCTAHOBUTEILHBIE PeAKIIUN

3.1

[Tepuoauueckuii 3aKoH 1
Ilepuoauueckas cuctema
XUMHYECKUX demMenToB JI. W.

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



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

MenneneeBa. CTpoeHme aToMa

XHUMHYECKasI CBSI3b.

3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKI_II/II/I
bubmuoreka LIOK
u 1
TOTO O pasiety S https://m.edsoo.ru/7f41837c
p 3 bu6nmoreka IJOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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

9 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Kontpoasubie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoThI
pecypcsl
Paznen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
[ToBTOpenwue u yriryOneHne 3HaHUIH bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmorexa [IOK
' peakiuii https://m.edso00.ru/7f41a636
DNEKTPOIUTUYECKASL TUCCOLIUALIUS. bubnunoreka [IOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pasjnen 2. Hemeranibl 1 UX coeJMHEHUS
51 OO01mas XxapaKTepUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgoreHs https://m.edso0.ru/7f41a636
I 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COCIUHECHUS
23| wememos v apym, A oobop | 7 1| BuGmoresa oK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEeHHS
. MCHTOB -I'PYIIIBI. YT. )51
. . py fiepont https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCINHEHUS
Hroro no pazneny 25

Paznen

3. MeTa/iIbl M X COeANHEHHS



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

. bu6mmoreka IJOK
3.1 Obume cBofCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxkneiime MeTamibl ¥ UX COSIUHEHNS 16 https://m.eds0o.ru/7f41a636
HUroro no pazaeny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa
4.1 Bemectsa 1 MaTepuasl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pa3gemy 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHE

8 KIIACC
N KosmmuecTBO yacos Jara Dy1eKTPOHHbBIE N (PPOBLIE
. Tema ypoka Kontpoasnsie | IIpakTuyeckue oOpa3oBaTesbHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchl
1 [Ipenmer xumun. Posib XxumMuu B 5KU3HU 1 butmmoreka [IOK
yenoBeka. Tella U BelecTBa https://m.edsoo.ru/ff0d210c
2 ITousTHE 0 METOMAX MO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
IT 0ora Ne 1 «I1 3]
3| naboparopn n npuewer ogpamenme | 1 BuGmorera LIOK
patop p patll https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)
Yuctele BemecTBa U cMecH. CriocoObl bubmunorexa LIOK
4 . 1
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
IT o6ora Ne 2 «P
5 CNI[):;T;I I(IzeclKlj ﬂI/II;?e OeT ?)‘II/(I’CT;I/I ii)zfse; ee}II{I;eoﬁ 1 brbmmorexa LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI Y MOJIEKYIIBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 bu6mmotexa [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIHOKHBIE BEIIECTBA 1 bubmorexa [IOK
TBIE U CII0KHBIE B TB
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa [IOK
YIApHOE ¥ https://m.edsoo.ru/ff0d2d50
10 ;t(;zqz(::f;?lﬂ;gﬂ;f TIZCE:Jje]iIeTIE(e)zE‘aTOMOB 1 bubmoreta LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XHUMHUYECKHUX DJIEMEHTOB
11 OTHocuTeNbHas aTOMHas Macca. 1 butmmoreka [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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHTENbHAS MOJICKYJISIpHast Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 0151 XMMUYECKOTr0 dJIEMEHTA B bubmmoreka [JOK
COEMHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemecta. Monbs. MonsipHas Bu6mmoreka LIOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nUecKue U XUMUYECKUE SIBICHHUS. butmmoreka [IOK
XuMHUECKast peaKIns https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCIOBUS IPOTEKAHUS bubmoreka [{OK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPAaHEHUs MacChl BEIIECTB. bubmmoreka [IOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 bubnmoreka IJOK
17 N
YpaBHEHHSAM XMMHUUYCCKHUX PEaKIMil https://m.edsoo.ru/ff0d5708
o | o e e
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. Bbubnunorexa [JOK
O06001TIeHNE U CHCTEMATH3AIMS 3HAHWH https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTa bu6muotexa LIOK
U XUMHUUYECKHE PEAKIIUID) https://m.edsoo.ru/ff0d4290
| e S e
PO p m ' https://m.edsoo.ru/ff0d448e
O30H
. qDI/(IfI/L‘ICOCK:IE: i ;HMHI{SCKI(/:IeeCBOfICT:ae Y BuGmorexa LIOK
KH KIIUM OKHUCJICHUSI, TOPSHHE).
fopona (peakil . - Top https://m.edsoo.ru/ff0d4614
ITonsTre 06 okcumax
Crioco0bI OTy4YeHHsI KHCIOPOJia B BuGmorexa LIOK
23 1a00paToOpuu U NPOMBILUICHHOCTH.

IIpumenenue kucaopona

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
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TemnoBoit 3¢ (HEeKT XUMHIECKON PEaKITHH,

24 MMOHATHE O TEPMOXUMHUUYECKOM YPAaBHEHUU bubmmorexa LOK
© © 0 TEpMO CCKOM YPaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMHUUECKHUX PEAKIIHIX
N
TPASHEHHE BO3AYXa, Cll prer https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
I1 6ota Ne 3
26 | lonyuerme n cosupanme xicropoa BrGmotces LIOK
Y N p pona, https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOWCTBY
97 Bonopon — 31€MeHT U IpOCTOE BELIECTBO. bubamnoreka [HOK
Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duzndecKkre 1 XUMHUIECKUE CBOMCTBA bubmunorexa LIOK
Bojopoa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IloHsATHE O KUCIIOTAaX M COJISIX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI Toy4YeHust BOAOPOA B bubmmoreka [HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IT oora Ne 4
31| lonyueni  cosupane sozoposs Bumonaca LIOK
Y onp AOPOAR, https://m.edsoo.ru/ff0d4f42
U3yUYCHHE €r0 CBOWCTBY
bub OK
32 MoutsipHbIit 006EM Tra30B. 3aK0OH ABOTaIPO hgp?;;:;i;iﬁ).ru /f0d5426
B 61E
38| rasa no ero mssecrrony xommccrsy nemeesa Bumonaca LIOK
. Y ¥ BeI https://m.edsoo.ru/ff0d55a0
i 00BEMY
I
peaidt . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUU I'a30B
b K
35 ®dusnyeckre U XUMUYECKHE CBOMCTBA BOIBI nomorexa LIO

https://m.edsoo.ru/ff0d587a
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bubmmoreka [JOK

36 CocraB ocHoBanuii. [lonsTre 00 HHANKATOPAX https://m.edsoo.ru/ff0d59e2
B .H
| oo e
HICHIBIC pACTEOPE. 8 https://m.eds00.ru/f0d5b40
BEIIIeCTBa B PacTBOpE
II 6ota Ne 5
38 «ﬁaﬁﬁzzﬁiﬁ fomc: o: 2 (T)‘;MZ enéHHomn bubmorexa LIOK
P N . P P ped https://m.edsoo.ru/ff0d5eba
MacCOBOH JIOJIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 no Teme «Kucnopon. Bu6mmoreka [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTas, Kiiaccu(hUKaus, bubnmoreka IJOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
" [lony4yeHue U XUMUUYECKUE c(;oﬁCTBa Bu6morexa LIOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
" ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KiIaccu(BUKAIINS, bubmmoreka [HOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue u XuMHUYECKHUE CBOMCTBA bu6immoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanys, bu6muotexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lomyueHmne 1 XMMUYECKUE CBOHCTBA KHUCIIOT Bubmiorexa LIOK
y https://m.edsoo.ru/ffOdfee2
Comnu (cpeqHue): HOMEHKIATypa, CIIoCOObI bu6imoreka [IOK
46 .
MOJTyYEHUS], XAMHUECKHE CBOCTBA https://m.edsoo.ru/00ad9474
[Ipaktrnyeckas padota Ne 6. Pemenue
47 SKCTIEPUMEHTAILHBIX 33]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHHMUYECKUX https://m.edso0.ru/00ad9b7c
COEIMHEHUID
48 I'enernyeckas cBsI3bp MEXIY KlaccaMmu Bbub6immoreka [IOK
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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

HEOPraHu4CCKUX COeTMHEHMI

https://m.edsoo.ru/00ad9a50

49 O060011IeHNE ¥ CUCTEMATH3AIIU 3HAHWI bubmorexa HOK
- H https://m.edsoo.ru/00ad9ch2
50 KontponbHas padora Ne3 mo teme "OcHOBHBIE Bu6mmoreka LIOK
KJIACChl HEOPTaHUYECKUX COCTUHEHUH" https://m.edsoo.ru/00ad9ela
IT
51| mseocn snowrtron, Hosme o rpynax BuGamotexa LIOK
' py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DIIEMEHTOB
o g[eflzozgnqemni :(11(01; HCHZPHSHI;[%;IKM Bu6morexa LIOK
HCTEMA XUMHAYECKUX di1eMeHToB /1. 1.
https://m.edsoo.ru/00ada52c
Menneneena
53 Hepiro o bubnmoreka IJOK
WOJbI, TPYNIIBL, IOAIPYIIIEI
PHOJBL, TPYIHHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atToMoB. CocTaB aTOMHBIX SIIEP. bubmmoreka [IOK
H30Tonsl https://m.edsoo.ru/00ada342
C 0
o | S e e,
JIEMEHTOB HOINY i cucremsl J1. U.
proa https://m.edsoo.ru/00ada6bc
MenneneeBa
X
5 | crononowcrmo » Mepwomicerof crereme buGmorexa LIOK
pHol https://m.edsoo.ru/00ada824
M. . MenneneeBa
3 I1
o | e oo s
P Vi i Tipar AR https://m.edso0.ru/00ada96e
MemneneeB — yuéHbIi, IEIaror U IpakIaHUuH
DIEeKTPOOTPULIATEIEHOCTh aTOMOB bubamnoreka [HOK
58
XAMWYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumu4yeckas CBsA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
bub OK
60 KoBasnieHTHas MOJIsIpHAs XUMHYECKast CBS3b nowotexa I

https://m.edso0.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
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK

61 KoBasieHTHas HeMoNsIpHAS XUMHUYIECKast CBSI3b 1 https://m.edso0.ru/00adaab9
butmmoreka [IOK
62 Crenenb okHcnCHHA ! https://m.edS(I)lo.ru/OOadae28
63 OKHCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1 brbmmorexa LIOK
https://m.edsoo0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
65 KontponeHas padora Ne4 mo teme «CtpoeHue 1 bubamnoreka [HOK
atoMa. XMMHUYECKAs CBA3b)» https://m.edsoo.ru/00adb486
66 Pe3zepeHsiii ypok. O6o0mieHue n 1 Bu6mmoreka [IOK
CHCTeMaTH3aIlHsl 3HAHU https://m.edsoo.ru/00adb33c
67 Pe3zepeHsiii ypok. O6o0mIeHue n 1 Bu6mmoreka [IOK
CHCTeMaTH3aIlHsI 3HAHU https://m.edsoo.ru/00ad9ch2
68 PeseprHbIit ypok. O6o0menne n 1 bubmmnoreka [HOK
CHCTEMAaTU3aMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoauyecTBO 4acos

Dy1eKTpOHHbIe HUPPOBBIE

Ne Hara
Tema ypoka KonTtpoabnsie | IIpakTuyeckne oGpa3zoBarte/bHbIe
n/n Bceero U3ydeHus
padoThI padoThI pecypceel
Ilepuonnueckuii 3akoH. Ilepuoanueckas

1 pHOA pHOA u 1 bubmmoreka [JOK

cUCTeMa XUMHYeCKuX dmeMeHToB /1. U.

https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

9 cc p N 5 1 bubnuoreka [IOK
XUMHYECKHX JIEMEHTOB MEPBBIX TPEX

P P https://m.edsoo.ru/00adb6b6
MIEPHUOIOB

3 Krnaccudukarus u HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XuMHYECKOH CBSI3U U THITBI 1 bubmuoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme

5 «IToBTOpEHME 1 yriryONeHe 3HAHUN 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Krnaccudukaius XuMUUeCKUX peakiui 1mo 1 Bubnunoreka [IOK
Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUUYECKON PEAKIINH.

7 o P peakdt 1 Bubnuoreka [IOK

OHSITHE O TOMOTEHHBIX M T€TePOTeHHBIX
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE O XMMHYECKOM PaBHOBECHH.

8 @DaKTOpBI, BIUSIOUE HA CKOPOCTh 1 Bubmoreka [JOK
XUMHYECKOH peakiui U MOJIOKEHUE https://m.edsoo.ru/00adc28c¢c
XUMHYECKOT'O PaBHOBECHS

9 OKHCANTETHFHO-BOCCTAHOBUTEIHHBIE 1 Bubmoreka [JOK
peaximn https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOTUTHICCKON JUCCOITHAIIAH. 1 bubmuoreka LIOK



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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

CuITbHBIC M CITA0BIC AJIEKTPOIUTHI

https://m.edsoo.ru/00adcd68

bu6nmoreka IJOK

11 " i
OHHPIC YPABHCHIA pEaiiiit https://m.edsoo.ru/00add448
X N N
" > I/I:[I/:IGI:KI/IC cTBzic::; KI/I6CJ'IOT M OCHOBaHHUH BuGmorexa LIOK
cBere fipeacta ev ° https://m.edsoo.ru/00add5d8
AIEKTPOTUTHICCKON JUCCOIMAITHH
P BuGmmotexa LIOK
pes p https://m.edsoo.ru/00add8b2
IMICCOLMALIAN
14 IToHsiTHE O THAPOIU3E COeH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O0001IeH e U cUcTEMaTH3a 3HAHMI bubmmorexa LIOK
HHE U CUCTEMATH3alUs 3HAHUN
- . https://m.edsoo.ru/00addd12
[IpaxTrueckas pabora Ne 1. «Pemenue bubmmorexa [IOK
16
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
TPOJIUTUY S TU Hanus.
JIeKTpoIt A HHat https://m.edsoo.ru/00addecO
XHUMUYECKHe PEaKkIiy B pacTBOPAX»
18 OO0w1ast xapakTepUCTHKA FaJIOTeHOB. Bbubnuorexa LIOK
XUMHYECKHe CBOICTBA HAa TIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
’ Xnopo:gsogzﬂ.O?émsl;aﬂoKHCEOTt BuGmorexa LIOK
XUMHUYECKHE CBOMCTBA, [IOJIYYEHHU
» TOTY ’ https://m.edsoo.ru/00ade104
MIpUMEHEHNE
|
. © yve © COIIAHO CIOTRL, M3yHeHHe https://m.edso0.ru/00ade348
€€ CBOUCTB»
| e s
peaKti, A p A https://m.edsoo.ru/00ade488
HU30BITKE
22 OO0mas xapakTepucTuKa 31neMeHToB VIA- Bbubmuorexa LIOK



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

TpyIIIBL

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

AnnoTponHble MOAU(UKAIIMA CEPHI.

bu6nmoreka IJOK

23 HaxoxneHue cepsl 1 €€ coeTMHEHU B
P fl https://m.edsoo.ru/00ade64a
npupojie. XUMUYIEeCKHe CBOMCTBA CEepBI
CepoBoopoJ1, cTpoeHHe, (PU3UYECKUE H bubnuoreka [IOK

24 N
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepnl. CepHast KUCIIOTA,

o5 o A P P . Bubnmuorexa LHOK

M3UYECKUE U XUMUYECKUE CBOICTBA,
https://m.edsoo.ru/00adea28
MIPUMEHCHHUE
XuMHUeCKHe peaKIliy, JeKallue B OCHOBE

26 MIPOMBIIIUIEHHOTO CITOCO0a MOTydeHUs bubmmorexa [IOK
CepHOM KUCITOTHI. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEW cpeJibl COETUHEHUSMHU CEPbI

97 BrrunciaeHne MaccoBO# JOIU BEIXOA bubmuoreka LIOK
HPOIYKTa PEaKIUU https://m.edsoo.ru/00adec8a
O01mmas XxapakTeprucTHKa 3JeMeHTOB V A-

28 rpymmsl. A30T, paCIpOCTPAHEHUE B Bbubnuorexa LIOK
npupoje, GU3nIecKue U XUMHUUSCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMMHak, ero QU3NIecKne U XUMUIECKHE Bbubnuorexa LIOK
CBOWCTBA, OJTY4YCHHE U MPUMCHEHUE https://m.edso0.ru/00adf004
[IpakTrueckas padora Ne 3 o Teme

30 Hp P bubnmorexa [IOK
«lTomydyeHne aMMuaKa, H3y4eHUE €ro

N Y M https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCIIOTa, e€ pu3nueckue u bubmuoreka IIOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJEH

39 aMMOHMS B KAYECTBE MUHEPAIbHBIX Bbubnuoreka [IOK

yaoOpeHuil. XuMHIecKoe 3arpsi3HeHHE
OKpY>Kalollel cpelibl COEAUHEHUSIMU a30Ta

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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

®docdop. Oxenn docdopa (V) u hochopras

33 KHCJI0Ta, PU3NIESCKUC U XUMHUUCCKUC bubmiorexa IOK
L https://m.edsoo.ru/00adf68a
CBOIICTBa, TIOJyUICHHE
"
34 cnzn:soBaHHe (l())(éC(]e)aT(iB ; ;aquCTeBe . BuGmorexa LIOK
MHHEpaJIbHBIX HUI. 3arpsi3HeHI
p . yAoobp p https://m.edsoo.ru/00adfc20
MPHUPOJTHOM cpebl hocharamu
35 Yraepon, paclipoCTpaHEHUE B PUPOJE, bubnunoreka [IOK
(bu3NUECKUE U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoja, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. JKOJIOTHUECCKHE Bu6nuoreka IJOK
poOJIEMBI, CBSI3aHHBIE C OKCHIOM yTIJIepoaa https://m.edsoo.ru/00adfebe
(1V)
bubmuoreka LIOK
37 v é
FOTIbHAA KHCIOTa | €e COIH https://m.edsoo.ru/00ae006¢
Ipa eckas padbora Ne 4 o Teme
38 "I_I[)OJI;TI‘/II:HI/II; ﬂrl;emf:noro r:3aT ' bubamorexa LIOK
Y Y ) Y https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiysi Ha KapOOHAT-MOH
PO BuGmorexa LIOK
p t https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YIIIepojia
40 KpemHuii u ero coeuHeHUS bubmorexa HOK
P 2 https://m.edsoo.ru/00ae080a
[Mpaktudeckas padbora Ne 5. Pemenne
41 AKCIIEPUMEHTANbHBIX 337a4 [0 TEME Bu6nuoreka IJOK
«Baxneimue HemMeTauibl U UX https://m.edsoo0.ru/00ae0bf2
COEIMTHEHN»
R
https://m.edsoo.ru/00ae0e18
COEITHEHN»
43 OO0m1ast xapakTepUCTUKA XUMUIECKUX Bbubmuorexa LIOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae054e
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AJIEMEHTOB — MeTaJIOB. MeTammmyeckas
CBSI3b U METAJUTNYECKAsI KPUCTATIINYCCKAS
pemérka. duznueckue cBOMCTBA METAJJIOB

https://m.edsoo.ru/00ael103e

XHUMHYECKHE CBOMCTBA METAIIOB.

44 S HEKTPO K . crii bubmuoreka LIOK
JICKTPOXHMHHCCIHH PAL HATPDRCHHH https://m.edsoo.ru/00ael1156
METAJIOB
OO0m11e crnocoObl MOTyYeHHsT METAIIIOB.
CrnaBsl. Beraucinenus o ypaBHEHHSIM bubmmorexa [IOK
45 .
XMUMHUYCCKHUX PEAKIMiA, €CITH OJTUH U3 https://m.edso00.ru/00ae1156
pEareHTOB COJNEPIKUT MPUMECH
46 IToHsiTHE O KOPPO3UH METAIIJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
bubmuoreka LIOK
47
IesnotnEie MeTane! https://m.edsoo.ru/00ael4b?2
48 Oxc oxc . a Bu6nuoreka IJOK
Wbl U TU Wbl HATPUA U us
A P A p . https://m.edsoo.ru/00ael14b2
49 [llemoyHO3eMEIbHBIC METAILIBI — KAJIbLHI 1 bubmoreka IJOK
MAarHui https://m.edsoo.ru/00ae15e8
50 BaxHelimme coefuHEHNS KaJIbIIHAS bubmmorexa [IOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATH3ALMUA 3HAHUI
52 JKécTkocTh BOMIBI M CIIOCOOBI €€ yCTpaHEHUS bubmmorexa [IOK
A yerp https://m.edso0.ru/00ae1886
s {I}ieiKTqucxaﬂ pabora Ne 6 o “TeMe Bumorexa LIOK
eCTKOCTB"BO,Z[BI U METOJIBI e€ https://m.edsoo.ru/00aelae8
yCTpaHCHHS
54 R — bubmuoreka LIOK
0 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCUIA U Bubmoreka [JOK

THUAPOKCHU A

https://m.edsoo.ru/00aelc64
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bu6mmoreka IJOK

%6 Keneso ! https://m.edso00.ru/00ae1d86
57 Oxcupel, TUAPOKCU B 1 cou xenesa (1) u 1 bubnunoreka [IOK
xemesa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNE ¥ CUCTEMATU3aIUs 3HAHU T 1
IT o6ota Ne 7. P
5 | oxencpuveramin saan o evie 1 borera L1OK
P . A https://m.edsoo.ru/00ae3de8
«BakHele METaJIBl U UX COSAMHCHUS)
Brrurcnenus mo ypaBHEHHAM XHMHYECKUX
o | T e |
ACPATETID ' https://m.eds00.ru/00ae1750
BrruncieHuss MacCoBOH JTOJIK BBIXOJIa
MPOAYKTa PEAKIIUU
61 O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T 1
62 KontponbHas pabora Ne4 mo Teme 1
«Baxueiye MeTajuibl U UX COCAUHEHUS
63 BemecTsa u matepuabl B IOBCEIHEBHON 1 bubmuoreka IIOK
JKU3HU YETOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUUECKOE 3arpsi3HEHUE OKPY KaroLen 1 Bbubnuorexa LIOK
cpept https://m.edsoo0.ru/00ae4270
65 Ponp xumuu B penieHUH 3KOJIOTUYECKUX 1 Bbubnuorexa LIOK
npobiiem https://m.edso00.ru/00ae4270
66 Pe3zepeHsiii ypok. O6o0uIeHne 1 1 Bubmmorexa [JOK
CUCTEMATH3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepeHelit ypok. O6o01IeHue 1 1 Bubmoreka [JOK
cucTeMaTh3amnys 3HaHUu| https://m.edsoo.ru/00adh33c
68 PesepeHslii ypok. O600mieHue n 1 Bubmuorexa LIOK
cucTeMaTu3anys 3HaHu| https://m.edsoo0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

1. 8 -9 knacc yueonuk Xumun O.C. I'abpuensa. U.I' Octpoymos. C.A Cnajakos.

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

https://multiurok.ru/all-sites/himiya/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://m.edsoo.ru/ff0d664e
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