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INOACHUTEJBbHASA 3AIINCKA

[Tporpamma o XMMHHU Ha YpOBHE OCHOBHOTO 001I1ero 00pa3oBaHuUs COCTaBlIEHA HA OCHOBE TPEeOOBaHMH K
pe3ynbTaraM OCBOCHHMS OCHOBHOW 0OOpa3oBaTelbHOIl IMpOrpaMMbl OCHOBHOTO 0OmIero 0Opa3oBaHMA,
npeacrasieHHbix B @I'OC OO0, a Takke Ha OCHOBE QenepaibHON padodyeld mporpamMMbl BOCIIUTAHHUS U C
y4€TOM KOHLENIMM TIPEeroAaBaHusl yueOHOro mnpeamera «XWMHS» B 00pa30BaTeNIbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ja€T MpPEICTABICHHE O LEJAX, OOIIeH cTparermu OOy4YeHHs, BOCIIHUTAHUS H
pa3BUTHS OOy4alOMIMXCS CPEACTBaMU y4eOHOTo IpeaMeTa, yCTaHaBIMBAaeT 00sf3aTeNbHOE MPEAMETHOE
coJiepXaHue, MpeaycMaTpuBaeT PaclpeieeHUe ero Mo KjaccaM M CTPYKTypUpOBaHUE IO pasjieiaM U TeMaM
IporpaMMbl 0 XHUMHH, ONPEIEISET KOJIMYECTBEHHbIE W KAaueCTBEHHBIC XapaKTEPUCTHKU COICpP>KaHMUs,
PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh M3YUYCHHUS! XUMUU C YYETOM MEKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKK y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH OOYy4aroluXcs, ONPEAEseT BO3MOXKXHOCTH
npeaMeTa JUIs peajau3alii TpeOOBaHUM K pe3y/ibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0OIIET0 0Opa3oBaHHUs, a TaKKe TPeOOBAHWH K pe3yiabraraM OOYYEHHUs XUMHH Ha ypOBHE
Hened u3ydyeHusl MpeAMeTa M OCHOBHBIX BMJIOB y4e€OHO-IIO3HABATENIbHOM JEATENBHOCTH OO0ydarolerocs Mo
OCBOEHHUIO Y4€OHOr0 COJEpIKaHuUs.

3HaHWE XHWMHHU CIY)KUT OCHOBOW JUIsi (OPMHUPOBAHHS MHPOBO33PEHHUS OOYydYarolIerocs, €ro
IOPEICTaBICHUH O MaTepUaJbHOM E€IMHCTBE MHpa, BaXKHYIO pOJb WrpaloT (opMUpYyEMble XUMUEH
NPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPrHd W 00 HBOJIOIHMH BEHIECTB B NMPHUPOJIE, O MYyTAX PEIICHUS
m100aNbHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MHUIICBOU U
HKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHCHUS.

N3yuenne xumun:

CHOCOOCTBYET pean3anuy BOZMOXKHOCTEH /ISl CaMOPa3BUTHA M (POPMHUPOBAHUS KYJIBTYPHI IMYHOCTH, €€
o0mieit u PyHKITMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM 0Oy4aromuxcsi, HaBbIKOB MX
CaMOCTOSITENIbHON y4eOHOM AeSITENbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOUMBIX
KaK B ITOBCEIHEBHOM )KM3HH, TaK U B PO(HeCCHOHAIBHOMN 1€ATEIbHOCTH;

3HAKOMUT CO CHELM(PHUKON HAyYHOTO MBIIIIEHUS, 3aKJIabIBAET OCHOBBI 11IEIOCTHOTO B3MNIsa Ha €JUHCTBO
HIPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAloM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
00y4aroIIuXcs;

croco0cTByeT (POPMUPOBAHHUIO [IEHHOCTHOTO OTHOILLIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yUYaIOIUXCS.

Jlannble HampaBieHHs B OOy4YeHHMM XUMHUHU OOECHEYMBAIOTCS CHEUM(PUKON coaepKaHus y4eOHOTro
MpeaIMeTa, KOTOPBIM SBISIETCS TEAarormueckd aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XUMHH Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH Ha OCBOEHHE OOYy4arOIIUMUCS
CHUCTEMBI TIEPBOHAYAIBHBIX TIOHSITHH XWMHH, OCHOB HEOPTaHWYECKOM XWMHH WM HEKOTOPBIX OTIEIbHBIX
3HAUUMBIX MMOHSITUI OPraHUYECKON XUMHUH.

CrpykTypa coiepaHusl MporpamMmbl IO XUMHUHM c(OpMHpOBaHA Ha OCHOBE CHCTEMHOIO MOAXOAa K €&
uzyuenuto. CozpeprkaHue CKIIJbIBAETCS U3 CUCTEMbI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATUH O XUMHUYecKor peaknuu. (OO0e OSTH CHUCTEMBl CTPYKTYpPHO OPTraHWU30BaHBl 1O TPHHIUITY
MOCJIEZI0BATENIbHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepuognueckoro 3axkona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHS O CTPOEHUU aToMa U XUMUYECKON CBS3H;

— IpeCTaBlIeHUN 00 3IEKTPOIUTUYECKON JUCCOLUAIINH BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TMOITYYEHHBIX U OCMBICIEHHBIX
¢dakTOB, pa3BUBAIOTCS MOCIEIOBAaTEIBLHO OT OJHOTO YPOBHS K JIPYTrOMY, BBINONHSS (YHKIMH OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U MTOJIYYEHUS N3y4aeMbIX
BELIECTB.

OcBoeHne mnporpaMmbl MO XHUMHUHU CHOCOOCTBYeT (QOPMHPOBAHHUIO MPEJACTABICHUS O XHUMHUYECKOU
COCTaBJISIIOIIECH HAy4HOM KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOW NIPHUPOIbI, LEHHOCTHOIO OTHOIIECHHS K
HAay4YHOMY 3HAHMIO U METOJaM ITO3HAaHMs B Hayke. M3ydyeHne XUMHM MPOUCXOIUT C MPHUBJICUYECHUEM 3HAHUHN U3
paHee M3y4YeHHBIX Yy4eOHBIX mnpeameToB: «Okpykawomuii mMup», «buomorus. 5-7 wmaccel» u «®Puszmka. 7
KJIace».



[Ipr M3y4eHUH XUMHHM MPOUCXOAUT (POPMUPOBAHHE 3HAHHM OCHOB XMMHUYECKOM HAyKH KakK OOJIACTH
COBPEMEHHOI0 €CTECTBO3HAHHUSA, IMPAKTHUYECKOM JEATENbHOCTU 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYIbTYphL. 3ama4a y4yeOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XMMUYECKHX 3HAHUNA —
BOXKHEHIINX (AaKTOB, TIOHATHHA, 3aKOHOB W TEOPETHUYECKUX TMOJOKEHUH, JOCTYHHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MIPUOOLICHUN K HAyYHBIM METOJaM MO3HAHUS NMPU U3YUCHHH
BEIIECTB U XUMUYECKHX PeakUuii, B GOPMUPOBAHUH U PAa3BUTHH [TO3HABATEIFHBIX YMEHUN U UX PUMEHEHUU B
y4eOHO-TI03HABATEIbHOM M yueOHO-HCCIIEAOBATEIbCKOM JIeATEbHOCTH, OCBOCHHMM MpaBUi 0O€301acHOroO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKHU3HHU.

[Tpy u3y4eHun XMMHUU Ha YPOBHE OCHOBHOTO 0OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHUE MPHOOPENN TaKHe
LEJIH, KaK:

— (¢opMupOBaHHE HWHTEJUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PpEHICHWH, CHOCOOHOW amamTupoBaTbcs K  OBICTPO
MEHSFOIMMCSI YCIIOBHSIM KH3HH;

— HaIpaBJICHHOCTh OOYYEHHs Ha CHUCTEMAaTHYEeCKOe MPHOOIIEHHE OOyJaroIuXcs K CaMOCTOSATEIbHOM
MIO3HABATENIFHON JAEATEIbHOCTH, HAyYHBIM METOAaM IO3HAHUsS, (OPMHUPYIOINIMM MOTHBAIIMI0 M Pa3BHTHE
CIIOCOOHOCTEH K XUMMH;

— oOecIieueHne YCJIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHHIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
JESTEIbHOCTH, IIO3HAHUS M CaMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), HMEIOLINX
YHHMBEPCAJIbHOE 3HAYEHHE JUIsSl pa3JIMUHbIX BUJIOB JIEATENbHOCTH;

— bopmupoBanme o61IeH PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YHUCJIC YMEHUI
OOBSICHATH U OLICHUBATH SIBJICHUS OKPYXKAIOILIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, [TOJIyY€HHBIE NIPU U3Y4YEHUU
XUMHH, IPUMEHATH UX TPH PEIICHUH TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYAOBOH JESITEIBHOCTH,

— (hopmupoBaHUE y OO0YYAIOUIMXCSI TYMaHUCTHYECKUX OTHOIICHUH, TTOHUMAHUS [EHHOCTH XUMHUYECKHUX
3HaHUH I BBIPAOOTKH SKOJOTMUYECKH LEIeCOO0pa3HOTO TOBENCHUS B OBITY W TPYIOBOH IEATEIBHOCTH B
LEJISIX COXPAaHEHUs! CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHOM cpeibl;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAaHUIO HAa OCHOBE
YCBOEHHUSI OOIIEYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY Npo(uis U HAaIpaBICHHOCTU
JanbHENUIero ooyueHusl.

OO61iee yucino 4yacoB, OTBEAEHHBIX Ul U3YyYEHUS] XMMHUHU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS,
cocraBinseT 136 yacos: B 8 kiacce — 68 "acoB (2 yaca B HezIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XUMHYECKHUE IOHATHUS

IIpenmer xumuu. Ponp XvMuM B KU3HU 4eEJIOBEKa. XMMHS B CUCTEME HayK. 1ella W BEIIEeCTBa.
®du3nuecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BenlecTB. [oHsATHE 0 MeToAaxX MO3HAHUS B XUMHUH.
UYucteie BemecTBa U cMecH. CriocoObl pasaeneHus cMeceil.

ATOMBI M MOJEKYJAbl. XHUMHYECKUE »HJIeMEHTbl. CHMBOJBI XMMHUYECKUX 3jeMeHTOB. IIpocTeie u
CJIOXHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckasi opMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTenpHas aroMHas Macca. OTHOCUTENbHAas MOJEKyIsipHas Macca. MaccoBas J0is
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonmuuectBo BemectBa. Monb. MonsipHass macca. B3anMOCBA3b KOJMYECTBA, MAacChl W 4HCIIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel mo GpopmyliaM XUMHUECKUX COCTUHEHUH.

Du3NYeCcKrue U XUMUYECKHUE SBJICHUS. XUMUYECKasl peakius 1 e€ Mpu3HaKu. 3aKOH COXpPaHEHUsI MaCcChl
BellecTB. XUMHUYecKue ypaBHeHus. Kiaccupukamuss XMMHUYECKUX peakluil (COeIUHEHUs, Pa3IoKEHUs,
3aMeIIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYNOH, MpaBuiiaMyd paboThl B JabOparopuu U npuéMamu oOparieHus ¢
1abopaTopHBIM 000PYIOBAaHHWEM, M3YUYCHHE U ONMUCaHUE (U3HMYECKUX CBOWCTB 0OOpa3IOB HEOPTraHUYECKHUX
BEIIECTB, HaOmoAeHNEe (pu3nyeckux (IJIaBJIeHUE BOCKa, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYIKEe, KUTICHUE
Y KOHJICHCAIIMS BOJBI) M1 XUMUUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHON MPOBOJIOKU, B3AaUMOJICHCTBUE
Mella ¢ KHUCIOTOM) sBIE€HUM, HAONIOJEHHE WU ONMCAHME IPU3HAKOB IMPOTEKAHHUS XUMHUYECKUX peakuui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe T'HAPOKCUAA MEAU
(I) mpu HarpeBaHUH, B3aUMOJICHCTBHIE Kese3a ¢ pacTBopoM conu Meau (1), uzyuenue crocoboB pasjieieHus
CMecel: C MOMONIbI0 MarHuTa, (GPUIBTPOBAHKE, BBIMTAPUBAHUE, AUCTHIUISIHS, XpoMaTorpadus, IpoBeIcHNE
OYUCTKH TIOBAPEHHOM COJM, HAOJIOJCHUE U OMHMCAHUE PE3YIbTaTOB MPOBEICHUSI OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHS MacChl, CO3aHNE MOJIEIeH MOJIEKY (1IapOCTEPKHEBBIX).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kucmopon — snemMeHT u mpoctoe BemecTBo. Haxoxknenue
KHCIOpoJa B IpHUpojae, pU3NYECKUe U XMUMHUYeCKHe cBoMcTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kuciopoaa. CriocoObl MOy4YeHUs KUCIOPOia B JIaopaTopuu U MpOMbIIITIEHHOCTUH. KpyroBopoT kuciopoaa B
npupozae. O30H — aJuIOTPOITHAS MOAU(PHUKAIINS KUCIOPOIaA.

TemoBoit 3PheKT XUMUYECKON pPEaKIUU, TEPMOXUMHUUYECKUE YpaBHEHUs, DK30- U IHIOTEPMHUYECKUE
peakuuu. TornuBo: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOro 3¢ ¢eKra, pa3pyuieHHe
030HOBOTO CJIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxaeHue Bogopona B IpHpone, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTydeHus1. KHcioTsl u comu.

MossipHbIil 00b€M ra3oB. Pacy€Tel M0 XUMUYECKUM YpaBHEHHUSM.

®dusnyeckue cBoicTBa Bonbl. Bojma kak pactBoputenb. PacTBopsl. HackilieHHbIE W HEHACHIIIIEHHBIE
pactBopbl. PacTBOpuMOCTH BellecTB B Boje. MaccoBasi 10Jisl BEIIECTBA B PacTBOpE. XUMUUYECKHUE CBOMCTBA
Bonbl. OcHoBaHMs. Poib pacTBOPOB B MpUpoJe M B JKU3HU UeloBeka. KpyroBopoTr Boabl B TPHUPOJE.
3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYUCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coequnennii. Oxcuapl. Kitaccudukanusi OKCHI0B: coieo0pa3yrolime
(OCHOBHBIE, KHCJOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa okcuaoB. duzmdeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumoB.

OcHoBanus. Kimaccudukanus ocHOBaHWi: MIETOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHMH. PU3NYECKUE U XUMHUECKHE CBOMCTBA OCHOBaHUM. [loydeHne oCHOBaHUH.

Kucnorel. Knaccudukammst xkucinor. HomeHnkmarypa KucioT. PuU3nYecKne W XHMHUYECKHE CBOMCTBA
kuciot. Psa aktuBHocTH MetaiuioB H. H. beketoBa. [lonyyenue kucior.

Comu. HoMenknarypa coneil. @u3ndeckre 1 XMuMUYECKHe CBOMCTBa conel. [lomyuenue comnen.

I'eneTnueckas cBA3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeesieHue COIAep)KaHusl KHUCIIOpola B BO3AyXe, IONy4YeHHe, cobupaHue,
pacro3HaBaHHe W M3y4YeHHE CBOMCTB KHCIOpOJa, HaOIIOAECHHE B3aMMOACHCTBHS BEUIECTB C KHUCIOPOIOM U
yCIIOBUSI BO3HUKHOBEHHSI U MpPEKpalleHUs TopeHus (Mokapa), O3HaKOMJIeHHE C o0pa3laMu OKCHIIOB H
ONMCAHUE UX CBOWCTB, MOJy4YeHHE, COOMpaHUe, paclio3HaBaHHE W M3y4YEHHE CBOMCTB BOJIOpOJa (TOPEHHE),
B3aumojielictue Bomopoga ¢ okcuaoM wmenu (1)  (BO3MOXHO WCIONB30BaHUE BHACOMATEPHUAIIOB),



HaOmoZieHre 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOEHHOCTEI pacTBOPEHUS BEILIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBUE BOABI C MeTaulaMHd (HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIBb30BAHNE
BUJICOMATEpPUAJIOB), UCCIEI0BAaHUE O0pPa3ll0B HEOPraHMUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOAECHUE
M3MEHEHUS! OKPacKu MHAMKATOPOB B paCTBOpPAX KUCIIOT U LIEJIOUel, U3yUyeHUE B3aUMOAECHCTBUS OKCUA MEAU
(I) ¢ pacTBOpOM CEpHO#l KHCJIOTBI, KHCIOT C METaIaMH, pEeaKIHuid HEeWTpaIu3aluH, MOIyuYCHHE
HEPAaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHWE OAHOIO METaula JPYTMM U3 PAcTBOpa COJH, pEIICHUE
HKCIIEPUMEHTAIIBHBIX 3334 110 TeMe «BakHelIne KJIacChl HEOPraHMYECKUX COCITUHEHUIN».

IHepuonuyeckuii 3axkon u Ilepuoanuyeckas cucrema xumudeckux iemenTos JI. M. Menaeieesa.
Crpoenne aromoB. XumMuueckas ¢Bsizb. OKHCJIMTE]IbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBbie TOMBITKH KIacCU(PUKAIMM XUMHUYECKUX AJIeMEHTOB. [loHATHE O TpyNmax CXOAHBIX JIEMEHTOB
(LLIeJIOUHbIE U IIETOYHO3EMENbHBIE METAJIbl, TaJIOI€Hbl, UHEPTHBIE T'a3bl). DJIIEMEHThI, KOTOPbIE 00pa3yroT
am(oTepHbIe OKCUIBI  THIPOKCHIBI.

Ilepuonmyeckuii 3akoH. Ilepumommyeckas cucrema xumudeckux odiementoB . M. Menaeneesa.
Kopotkonepronnast u amuHHONepuoanas Gopmel Ilepuognueckoii cucteMbl XUMUYeCcKUX 3neMeHToB JI. WM.
Menpeneesa. [lepuoas! u rpynmnbl. @U3HMUECKUl CMBICI OPSIKOBOIO HOMEpA, HOMEPOB MEPUOJA U TPYIIIBI
DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3otonsl. DnexTpoHbl. CTpoeHKE AIIEKTPOHHBIX 000JI0UEK
aromoB nepBbix 20 xumuueckux aeMeHToB [lepuoanueckoit cucremsl Jl. . MenaeneeBa. XapakrepucTuka
XAMHYECKOTO AJIEMEHTA I10 €ro nojoxxeuuto B [lepuonnueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aroMOB XHMHUYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB MO IPyIIaM U IepUoiaM.

3unauyenue [lepuoanueckoro 3akoHa u Ilepuonnyeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS Pa3BUTHUS
Hayku ¥ npaktuku. JI. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumnueckasi cBa3b. KoBasieHTHast (MOJISIpHAsE W HEMOJSIPHAs) CBA3b. JIEKTPOOTPHUIATEIIBHOCTD
XUMHUYECKHX AJ1eMeHTOB. lOHHasl CBA3b.

Crenenp okucineHusi. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakluuu. [Iporeccsl OKHCIEHUs H
BOCCTaHOBJIEHHS. OKUCINTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pas3loB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJIEHCTBUE TUAPOKCUAA IUHKA C
pacTBOpaMu KHUCJIOT U WIeJIoued, NPOBEACHHUE ONBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peaklUil (TOpeHue, peakliuy pa3iokeHus, COSTUHEHMS).

Mescnpeomemmuoie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H NpPU W3yUYEHUU XHMHUU B 8 Kiacce OCYUIECTBISIETCA 4Yepes
HCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMH IS
OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecrecTBEHHO-HAyYHbIE MOHATHUS: HaydHbIM (DaKT, Tunoresa, TEOpUs, 3aKOH, aHAJINU3, CHHTE3,
KJIacCU(pUKaIus, MEePUOAUYHOCTb, HaONIOEHNe, OSKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEpPEHUE, MOJIEIIb,
SIBJICHUE.

®uznka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIMJ, H30TOIBI, PaJlOaKTUBHOCTD,
MoOJIeKy/a, 3JEKTPUYECKUH 3apsji, BEIIeCTBO, Teno, O0BbEM, arperaTHOEe COCTOSHUE BEIIeCTBa, Tras,
¢buznyecKkre BeIMUUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢porocuntes, npixanue, 6nocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TTOPOBI, MOJIE3HBIE UCKOITaeMble, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BelIIeCTBO U XUMHNYECCKasa peammﬂ

Ilepuognueckuii 3akoH. Ilepuommueckas cucrtema xumuueckux snaeMmeHToB JI. WM. Menneneesa.
Crpoenune aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJlvsl, KaJblIUs U UX COCTUHEHUU B COOTBETCTBHH C IMOJIOKEHHEM 3JIeMEHTOB B [leprognueckoit cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BelecTBa: BHJIBI XUMHYECKOW CBS3M. THIBI KPUCTALUIMYECKHX PEIIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XWMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIIMXCSL K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIMHECHHUM, TeHETHUYECKas CBSI3b HEOPTraHWYECKHX
BEIIECTB.



Knaccugukanus XuMHYeCKUX PeaKIUi MO pa3IMYHbIM MpU3HAKaM (110 YUCIIy U COCTaBY y4aCTBYIOIINX
B PEaKIMH BEILECTB, MO TEIIOBOMY 3(PQEKTY, 0 U3MEHEHHUIO CTENeHEH OKUCICHHSI XUMUYECKHUX JJIEMEHTOB,
no 0o0paTUMOCTH, TO YYaCTHIO KaTajau3aropa). DK30- M SHIOTEPMHUYECKUE PEAKIHUU, TEPMOXHMHUYECKHE
yYpaBHEHHS.

[TonsiTHe 0 cKOpOCTH XMMHYeCKOoi peakiuu. [loHsTHe 00 00OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peaknusax. IloHATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. I[lonarme o karamuze. IlomsTHe o
XUMHUYECKOM paBHOBecHH. DakTOpbl, BIUAIOLUIME HA CKOPOCTb XWMHYECKOW pEakiuu M TOJOKEHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANIEKTPOHHBII OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHOW peakuuu. CoCTaBlI€HHE YpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLMHU C
UCIIOJIb30BaHUEM METOJIA 3JIEKTPOHHOIrO OanaHca.

Teopus 2MEKTPOIUTUYECKON AUCCOLUALMU. OJIEKTPOJIUTHI M HEAIEKTPONMUTHL. KaTnoHbl, aHUOHBI.
MexaHu3M JTUCCOIMAIMM BEIIECTB C PA3IUYHBIMH BHJAMU XHMHUYECKOW cBs3H. CTENneHb IUCCOIMAINU.
CunbHbIe U clladble AIEKTPOJIUTHL.

Peakuuu nonHoro ooMeHa. YcioBus NpOTEKaHUS peakluii HOHHOTO 0OMEHa, MOJIHbIE U COKpAaIlEHHbIE
VMOHHbIE ypaBHEHHUs peakuuil. CBoMCTBa KHUCIIOT, OCHOBAaHMM U cOJEd B CBETE IMPEICTaBICHUN 00
ANIEKTPOIUTHYECKON nuccounanuu. KauecTBeHHbIEe peakiuu Ha HOHbL. [loHsATHE O rHApOoIN3e cComeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMHU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJIOB U
HeMeTauioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHUSA), HCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOW PEaKIK OT BO3ICHCTBHSI Pa3IHUHBIX (aKTOPOB, UCCIECTOBAHUE DIIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN KUCIIOT, LIejioueil U coyiell (BO3MOXHO MCIIOJIb30BAHUE BHJIEO
MaTrepuajioB), IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOUINX IPU3HAKU MPOTEKaHUS peaklUui MOHHOrO OOMEHa
(oOpa3oBanme ocanka, BBIIEICHUE Ta3a, OOpa30BaHWE BOJBI), OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI (TOpEHHUE, peaKIIMU Pa3IOKEHUsI, COEUHEHUS]), pAaCIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX PEAKIMii Ha WOHBI, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1au.

HemeTtaibl U X COeTHHEHUS

OO6miass xapakTrepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTrOMOB, XapaKTE€pHbIE CTENEeHU
okucienusa. CtpoeHre U (pU3NUYEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB. XMMUYECKUE CBOMCTBA Ha
npuMepe XxJjopa (B3aMMOJEHCTBHE C MeTallylaMH, HeMeTaulaMM, uiesnodamu). XiopoBogopon. ComnsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, NOJTyUYeHHE, IpUuMeHeHue. JleficTBre Xjiopa U XJIOPOBOAOPOa Ha OPraHUu3M
YenoBeka. BakHel e XJI0pHIbl M MX HAXOXKICHUE B IIPUPO/IE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHHMe M (QU3NYECKUE CBOWCTBAa IMPOCTHIX BELIECTB — KHUCIOpPOJAa M CEpHI.
AmnoTponHbsle MOAU(UKAIUU KUCIOpPOAa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOIOpPOI, CTPOCHHE,
du3nveckne M XUMHUYECKHE CBOMcTBAa. OKCHIBI CEephbl KaK IPEICTAaBUTENIN KHCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (U3WYeckrue U XUMHUYECKHe CBOMcTBa (OOIIME Kak TPEICTAaBUTENS Kilacca KHCIOT W
cnenuduyeckue). XMMHUUYECKUE PeaKklny, JeKallue B OCHOBE IPOMBIIUIEHHOTO CII0co0a MOITYYeHHUs] CEpHOM
kucnothl. [Ipumenenune ceproil kucnotel. Coau CEepHOIl KUCIOTHI, Ka4eCTBEHHAs! PEaKIUs Ha Cylb(ar-HoH.
Haxoxnenue cepsl M €€ coeiMHEHUH B mpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpYKarolled cpeibl
COCTUHEHUSIMU cepbl (KUCIOTHBIE JOXIW, 3arpsA3HEHHE BO3JAyXa M BOAOEMOB), CIOCOOBI  €ro
PEIOTBPAIICHHUS.

OO6mas xapakrepucTuka smeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETNEeHH OKHCIEHUs. A30T, pacIpoCTpaHeHHEe B pUpoje, GU3NYecKrue U XuMuieckue cBoiictea. Kpyrosopor
azoTa B mpupone. AMMHaK, ero ¢pu3NYecKue U XUMHUYECKUE CBOMICTBa, mosydyeHue u npumeHenue. Conu
aMMOHUS, MX (HU3WUecCKne W XMUMHYECKHE CBOWCTBa, NpUMeHeHHe. KadecTBeHHas peakmus Ha HOHBI
aMMOHHMs. A30THas KucjoTa, €€ TmoiaydyeHue, (u3MUecKrMe W XHMUYecKue CcBoHcTBa (0Omue Kak
IpeICTaBUTENs Klacca KUCIOT U crnennduueckue). Vcnonb3oBaHne HUTPATOB U COJIE aMMOHHUS B KaueCcTBe
MUHEpAIbHBIX yAO0OpeHuH. XHWMHUECKOe 3arps3HEHUE OKPYKAIoUIeH Cpelpl COSAMHEHHSMH a30Ta
(KUCTIOTHBIE JOXIH, 3arps3HEHHE BO3MyXa, MOYBBI U BOA0EMOB). Docdop, amtoTpornHbie MomupHUKAIUN
docdopa, puzndeckue n xumudeckne cBoiicta. Okcua docdopa (V) u pochopras kucnora, GU3MIECKUC U
XUMHYECKHE CBOMCTBA, MosydeHue. VMcnonb3oBanue hochaToB B KauecTBE MUHEPAIbHbBIX YIOOPEHUH.

OO6mas xapakrepuctuka meMeHToB |V A-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETNIEHH OKHUCJICHUS. YTIIEPOA, alNIOTPONHbIE MOAU(DUKAIMY, paclpocTpaHEHUEe B MpHpoje, (pusndeckue u
XUMUYecKHe cBorcTBa. Ancopomus. KpyroBopot yrnepona B npupone. Okcuasl yriepoaa, ux Gu3ndecKue u
XUMHYECKHE CBOWCTBA, JCHCTBHE Ha JKHUBBIC OPraHU3MBI, IOJIyYU€HHE W MPUMEHEHHE. DKOJIOTMYeCcKue
npoOeMbl, CBsI3aHHbBIE ¢ OKcHioM yriieposa (1V), runores3a mmodaqbHOTO MOTETUICHHS KIIMMaTa, TapHUKOBBIH



3 dexT. YronbpHas KUCI0Ta U e€ CoNd, X (PU3NYECKHEe U XUMUYECKHE CBOICTBA, MOTYYEeHUE U TPUMEHEHHE.
KauecTBennas peakiuss Ha KapOoHar-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEIHIIMHE,
IIPOMBILIIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauanbHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH,
ATWJIEH, alEeTWIEH, 3TaHOJ, NIMLUEPHUH, YKCyCcHas KucioTa). [IpuponHble MCTOUHUKH YITIEBOAOPOAOB (YroJib,
NPUPOAHBIA ra3, He(Th), MPOAYKTH UX mepepaboTku (OEH3MH), WX POJb B OBITY M NPOMBIIUICHHOCTH.
[TonaTue o OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: )KHUpax, OeNKax, YIIeBoJaX — U UX POJH B )KU3HH YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPIraHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckne M XHMHUYECKHE CBOICTBa, MojydeHHe U mnpuMmeHeHue. CoequHEeHUs
kpemHus B ipupoje. Obmme npencrasieHus 00 okcuae kpemuaus (1V) u kpemaneBoit kucnore. CHUIHKATHI,
UX HMCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BakHelIIne CTpOUTeNIbHbIE MaTEpPUAIIBL: KEpaMUKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. [Ipobrmembl 0e30MacHOro HMCHONBb30BAaHHUS CTPOHUTEIBHBIX MaTepHAlIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISHOM  KHCIOTHI, IPOBEICHHE
KAaueCTBEHHBIX PEaKIW{ Ha XJIOPUA-UOHBI U HAONIOACHNE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOIIHIE
¢usznyeckue M XUMHUYECKUE CBOMCTBA TaJOr€HOB M MX COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3iiaMu XJIOpU10B (TaAJIOTE€HHUI0B), 03HAKOMIICHHE C 00pa3aMu Cephbl
U e€ COENUHEHUSIMH (BO3MOXKHO HCIOJIb30BAaHUE BHJAEOMATepHalioB), HaONIOJEHHUE Ipoliecca OOyIIIMBAHUS
caxapa IO JCHCTBUEM KOHUEHTPUPOBAHHOW CEpPHOM KHUCIOTBbl, HM3y4EHUE XHMHUYECKHUX CBOWCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEJCHHE KAa4eCTBEHHOW peaknuu Ha cynb(ar-woH W HaOIroaeHHe
npu3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C ()M3MYECKHMMH CBOWCTBaMHU a30Ta, (ocdopa W MX COeNUHEHHN
(BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHUAIIOB), 00pa3amMu a30THBIX U PochOopHBIX ynoOpeHuH, MorydeHue,
coOupaHue, paclo3HaBaHUE U H3YYE€HHUE CBOMCTB aMMMaKa, MPOBEICHUE KAaYECTBEHHBIX pEaklUi Ha HOH
aMMOHHS U (docdar-uoH M W3yYeHHE NPU3HAKOB MX IMPOTEKAHWS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOU
AQ30THOM KHUCJIOTHI C MEOpl0 (BO3MOXKHO MCIIOJIb30BAHHWE BHJEOMATepUasoB), HU3yuye€HUE MoJelel
KPUCTAJUTMYECKUX PEIMIETOK aiMasza, rpadura, (QyiepeHa, O3HAKOMJIEHHE C TPOIIECCOM aacopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM HpPOTHBOrasa, NojlydeHUe, cOOMpaHue,
pacrno3HaBaHHE U M3Y4YEHHE CBOMCTB YINIEKHCIIOTO Ia3a, MPOBEJACHHE KaueCTBEHHBIX PEaKInil Ha KapOoHAaT U
CIWJIMKAaT-UOHbl M HW3YyYEHHE TPU3HAKOB HMX NPOTEKaHMUsS, O3HAKOMJIEHHME C MPOAYKIHMEW CHIIMKATHOU
IPOMBILUIEHHOCTH, pEIIeHHE OHKCIEPUMEHTANbHbIX 3aJad Mo TeMe «BaxHelme HeMeTaulbl M HX
COETUHEHUS.

MeTaibl M MX COeIMHEHUS

OO0mass XapakTepUCTHKAa XMUMHUYECKHX JJIEMEHTOB — META/VIOB Ha OCHOBaHMM MX TIOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux sneMmeHToB JI. M. MengeneeBa u crtpoeHuss atomoB. CTpoeHHE
MeTaioB. MeTtaueckasl CBSI3b M MeTalNIMYecKasl KpUCTaUINYecKas pemeéTka. DIeKTPOXUMHUYECKUN Pt
HanpsokeHUi MmetaisioB. du3nueckre M XMMUYECKHe CBOicTBa MeTayuioB. OOmiMe crnocoObl MOTy4YeHHs
MeTaiioB. [loHATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT KOppo3uu. CruiaBbl (CTalb,
YYyT'yH, AIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[llenounpie metauibl: mnonoxkeHue B [lepuogmyeckod cucrteme xumudeckux osnemeHtoB . U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxOoJeHHE B mpupone. dusznueckue U XMMUYECKHE CBOWCTBa (Ha
npuMmepe HaTpus U Kajusi). OKCUIIbI U TUAPOKCHBI HAaTPHUS U Kanus. [I[puMeHeHne meI0YHbIX METAJIOB U UX
COETUHEHUN.

[[{emouHO3eMeENbHBIE METAUIBl MarHuid W KadplMii: mnojoxeHue B Ilepumonmueckoil cucreme
xuMmudeckux semMeHToB [. . MenzaeneeBa, cTpoeHHE UX aTOMOB, HaXxOXJeHUE B npuponae. Ouzndeckue u
XUMHYECKHE CBOMCTBAa MarHus M Kaiuplius. BaxuHeilmue coenuHeHUs KaibIus (OKCHI, TUAPOKCHI, COJIH).
KécTtkocTh BOMIBI U CLTOCOOBI €€ yCTpaHEHHUS.

Amomunuit: monoxkenne B llepuogmdeckoil cucteme xumudeckux snemeHToB J[. U. Menneneena,
CTpPOEHHUE aToMa, HaxoKJeHue B npuponae. Pu3ndyeckue u XMMHUUECKHe CBOWCTBA altoMUHUSA. AM(pOTEpHBIE
CBOMCTBA OKCUJA U THIPOKCH/IA aTFOMUHMS.

Keneso: nonoxxenue B [leprognueckoit cucreme xumudeckux 3neMenToB Jl. 1. MenaeneeBa, cTpoeHune
aToMa, HaxoxXJ1eHue B npupoae. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA kene3a. OKCUAbl, THAPOKCHIIBI U COJIH
xkenesa (1) u sxenesa (111), ux cocras, cBOICTBA U TIOTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME C o0Opa3llaMd METAJJIOB U CIUIaBOB, WX (PU3WYECKUMHU CBOWCTBAMHU, H3yUCHUE
pPEe3YJITaTOB  KOPPO3WHM METAJIOB  (BO3MOXKHO  HCIOJb30BaHHME BHJICOMATepUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSA OKCHJA KalblUs M HATpusi C BOJAOW (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB),
HCCJIEJIOBAHNE CBOMCTB >KECTKON BOJBI, IIPOIIECCa TOPEHUs Kelie3a B KUCIopoie (BOSMOKHO MCIOIb30BaHHE



BUJIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMi HAa MOHBI: MarHus, KaablUs, AJIFOMUHUSA,
nuHka, xenesa (1) u xenesa (1), menu (Il), HabmroneHue U omucaHue MPOLECCOB OKPAITUBAHUS TUIAMEHU
MOHAMU HaTpusl, KalIus M Kaiblus (BO3MOXHO HCIIOJNb30BAaHUE BUJECOMATEPUAIOB), HCCIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS U THIPOKCUIA IIMHKA, PEIICHNE YKCIIEPUMEHTATBHBIX 3a1a4 110
TeMe «BakHeWIe MeTalibl U UX COCIUHEHUS.

XuMus M OKpY:KaIas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOW HM3HU 4e€JIOBEKA. be30IacHOE HCIIOJIb30BAaHUE BELIECTB U
XUMUYECKHUX peakiuil B ObITy. [lepBast moMoIIb MPU XUMUYECKUX 0XKOTaX U OTPABICHUSIX.

XVUMHYECKOE 3arpsi3HEHHUE OKpYXAIoUIeH cpenpl (MpenenabHas JOIYyCTHMasl KOHLIEHTpAalMsl BEIIECTB,
nanee — [1JIK). Ponb XuMu# B pellieHHH SKOJIOTUIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHre 00pas3loB MaTepUANIOB (CTEKIIO, CIUIABBI METAJIOB, OJMMEPHBIC MAaTEPHAIIBI).

Mesicnpeomemmnoie cea3u

Peanuzanus MeXNpeaMETHBIX CBSA3€H IPU W3YUYEHUU XUMUM B 9 Kiacce OCYUIECTBIISIETCA 4Yepes
MCIIOJIb30BaHUE KAaK OOIMMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W MOHSATHH, SBISIONIMXCS CUCTEMHBIMU JJIS
OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHATHS: HAyYHBIN (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIN3, CHHTE3,
KJIaccu(uKays, TMEePUOIUIHOCTh, HAOIIONEHNE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJETb,
SIBJICHUE, TTAPHUKOBBIN d(D(PEKT, TEXHOIOT S, MAaTEPUATIBL.

®dusnka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, HM30TONBI, PAIMOAKTUBHOCTB,
MoOJIEKy/a, AIEKTPUUECKUIN 3apsi/i, IPOBOAHUKY, MOJYIPOBOJHUKHU, JUNIEKTPUKH, (POTOIEMEHT, BELIECTBO,
TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, PaCTBOP, PACTBOPHUMOCTh, KPUCTAIIMUECKasl PEIIETKa,
CIUTaBbl, (DM3MYECKHE BEIMYMHBI, CIUHUIBI M3MEPCHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3MIBI,
Connue.

buonorusi:  gortocuHTe3, gpixaHue, Owocdepa, HSKOCHCTEMA, MUHEpPAJbHBIE  YIOOpEHHS,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTBI, TUTATEIbHbBIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOIIAaeMbIe, TOTUIUBO,
BOJIHBIC pECypCBHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA NNPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPAMMBl OCHOBHOTO OO0IEro oOpa3oBaHMs JOCTHTAIOTCS B
xone OOydeHHs] XMMHHM B €IUHCTBE y4eOHOW W BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JJyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, IPUHSATHIMU
B 00lIeCTBE NMpaBWJIaMH M HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS
Y COLMAIN3aUU 00y4atoInXCsl.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJACTBOBATbCS CHCTEMOMU
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U pacIIMpeHHE ONbITA JAESITEIbHOCTH HAa €€ OCHOBE, B TOM YMCIIE B
YacTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY M HayYHOMY HACJIEIUIO,
NOHMMAaHUS 3HAYeHMs] XMMHUYECKOM HAyKd B JKM3HU COBPEMEHHOIO OOLIECTBAa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(pOpPMAIIMEH O MEePEIOBhIX JOCTHIKECHUSIX U OTKPHITHSIX MHUPOBOW M OTCUCCTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 0OILECTBA;

2) rpa:KIaHCKOr0 BOCITUTAHMS:

IPEJICTABICHUS O COLMAIbHBIX HOpPMax W IPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHMKAaTHBHON KOMIIETEHTHOCTU B OOLIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIE0BATENbCKOM, TBOPUECKON U
JIPYTUX BUJAX JIEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESATEIbHOCTU IPU BBITOJIHEHUU
y4eOHBIX, MO3HABATENBHBIX 3aJa4, BBIIOJHEHUH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B INPOLIECCE 3TOW y4eOHOW JesTENbHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHHME M IOCTYNKHM CBOMX TOBApUILIEH C IMO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE TPEACTABIECHUS O BEIIECTBE M XUMHYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M COCTABISIOLIME OCHOBY JJISi NMOHUMAHMS CYIIHOCTH Hay4HOM
KapTUHBl MHpa, NPEACTaBIEHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI TNPUPOMABI, B3aUMOCBSI3AX
YyeJioBeKa C MPUPOAHOM CPeaoi, O POIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABaTeJIbHbIE MOTHBBI, HAIPABJICHHbBIE HA MOJIYYEHUE HOBBIX 3HAaHUN MO XUMUU, HEOOXOIUMBIE [
00BsICHEHHsI HaOII0IaeMBIX IPOLIECCOB U SBJIEHUM, MO3HAaBaTeIbHOW, MH(OPMAIMOHHON U YMTATEIbCKON
KyJAbTYpbl, B TOM YHCJE€ HABBIKOB CAMOCTOATEIbHOW paboOThl C Yy4YEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPaTypoH, TOCTYITHBIMH TEXHUUECKUMHU CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOy4YeHHI0 U T[I03HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM0oOpa3oBaHMIO, TPOEKTHOM ©  HCCIEAOBATEIBCKOM  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHSI 00yueHUs B AaJIbHEHIIIEM;

4) ¢popMHUPOBaHHUSI KYJIBTYPHI 310POBbS:

OCO3HAHME LIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHM Ha
30pOBBIA 00pa3 JKM3HMU, OCO3HAHHWE TIOCIEACTBUA W HENPHUSITHE BPEIHBIX NPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs1), HE0OXOJUMOCTH COOJIIOACHUS MpaBHil 0€30MaCHOCTH MpU OOpaIIeHUH C
XUMHYECKHMH BEIIECTBAMU B OBITY U PEaJIbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMA:

MHTEpeC K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil u Tpyna pa3InyHOTO poja, YBaXEHHE K TPyAy U
pe3yabTaTaM TPYAOBOH JESITeIbHOCTH, B TOM YHCIIe HA OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 110 XUMHH,
OCO3HAHHBIN BBHIOOP WHAMBHAYAJILHON TPAeKTOPHHM MPONOJDKEHHS] 00pa3oBaHUS C YYETOM JUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH, YCIENTHOMN
npodecCHOHAIbHON NIeATENbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccroHaNIbHOM Cperie;

6) 9K0JIOrMYeCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH I1eeco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY KU3HU Ha 3emiie, OCHOBE €&
CYUIECCTBOBAHMSI, IMOHUMaHHE IIEHHOCTU 3J0pOBOrO0 U Oe3omacHoro oOpa3a »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M MCUXHUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IICHHOCTU COOIIOIEHUS
paBuJI 0€30MacHOT0 MOBEAEHUS MPU paboTe C BEIIECTBAMHU, & TAKXKE B CUTYAllUAX, YIPOXKAIOLIUX 310POBbIO
1 JKU3HH JIIOJICH



CHOCOOHOCTH TPHUMEHATh 3HAHUSA, IOJMy4aeMble MpH HM3YYEHUM XHMUH, IS pEUIeHHs 3ajad,
CBA3AHHBIX C OKpYXKAaloLeHd IPUPOJHON CPENOM, Ul IOBBILICHWS YPOBHSA 3KOJIOTMYECKOW KYJIbTYPBI,
OCO3HaHMs IO0ANTBHOIO XapakTepa 3KOJOTHUECKUX MPOOJeM M MyTed UX PElIeHHs MMOCPEACTBOM METOIOB
XUMHH, SKOJIOTHYECKOTO MBILIIEHUSI, YMEHUSI PYKOBOJICTBOBATbCA UM B IIO3HABAaTEIbHONW, KOMMYHUKAaTHUBHON
Y COLIMAJIbHOM ITPAKTHKE.

METANPE/IMETHBIE PE3YJIbTATBI

B cocraBe meTanpenMeTHBIX Pe3yJabTaTOB BBIACIAIOT 3HAYUMbIE TSI (POPMUPOBAHHST MUPOBO33PECHHUS
oOImieHay4Hble TOHATHS (3aKOH, TEOpHs, NPUHIMI, TUIOTe3a, (PaKT, cucTema, MpOoLecC, SKCIEPUMEHT U
JPYTo€.), KOTOPbIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETAaX U IO3BOJSIOT Ha OCHOBE
3HaHUH M3 JTUX MPEIMETOB (OPMUPOBATH IPEJACTABICHHE O IEJIOCTHOW HAyyHOW KapTUHE MHpa, U
YHHMBEpCaJbHble Yy4yeOHblE JEHCTBUS (IIO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOPBIE
o0ecrnieunBaOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO
y4eOHOI e TeTbHOCTH.

ITo3HaBaTe/ibHbIE YHHBepCaJIbHbIe yUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue aeiicTBus:

YMEHHUSI UCII0JIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS NIPU OCBOEHUU 3HAHUM: PACKPHIBATh CMBICI
XUMHYECKUX MOHATHM (BBLAENATh UX XapaKTepHble NPHU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTUMU
MOHSATHUSIMH ), UCTIOJIB30BATh MOHITHS U OOBSCHEHUS OTJCIBHBIX (DAaKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTEPUU IS KITACCH(PHUKAIINY XUMHUYECKHUX BEIIECTB U XMMUYECKUX PEaKIUi, YCTaHABIMBATh IPUIHHHO-
CIIEICTBEHHBIE CBS3M MEXKJY OOBEKTaMU H3YYEHHs, CTPOUTH JIOTHUECKHUE PaCCyX ACHUs (MHIYKTHBHBIE,
JI€IYKTUBHBIE, 10 aHAJIOTUH ), €JIaTh BHIBOJIbI U 3AKJIFOUECHUS;

YMEHHME TPUMEHATh B IMPOLECCe II03HAHUSA TMOHATUSA (IIPeIMETHblE U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHHM, ITPEOOPa30BbIBATh IIMPOKO MIPUMEHSIEMbIE B
XUMHUHM MOJIEJIbHbIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUUecKas (opmyna u
ypaBHEHHE XMMMUYECKOM pPEaKIUUM — IpPU pPELICHUU Y4eOHO-IIO3HABATENBbHBIX 3aJad, C Y4ETOM OJTHUX
MOJIEJIbHBIX MPEICTABICHHUM BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU N3Y4aeMbIX 00BEKTOB —
XUMHYECKMX BEIIECTB M XMMHMUECKMX pEeaklMW, BBIABIATH OOLIME 3aKOHOMEPHOCTH, HPHUUYMHHO-
CJIEJICTBEHHbIE CBSI3U U POTUBOPEYUS B U3y4aEMBbIX IpoOIeccax U SBICHUSIX.

Ba3oBble ucciaenoBarejibckme 1eiCTBUSA:

YMEHHE HCMOJIb30BaTh MOCTABICHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHHA, a TaKXe B
KaueCcTBE OCHOBBI JJIs1 (HOPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYXICHMUIA;

PUOOPETEHHUE ONBITA O MNIAHUPOBAHUIO, OPIaHU3ALMH U IPOBEACHHUIO YIEHUUECKUX IKCIIEPUMEHTOB,
YMEHHE HaOJIoAaTh 3a XOIO0M IMpoIlecca, CaMOCTOATEIbHO MMPOTHO3UPOBATh €T0 Pe3yNbTaT, POPMYIUPOBATH
00001IeHNsT ¥ BBIBOJBI IO pe3ylbTaTraM IPOBEIEHHOTO OMNbITa, HCCIEIOBaHMS, COCTAaBIATH OTYET O
npojenaHHon padore.

Padora ¢ nundopmanueii:

YMEHHE BBIOMpATh, aHATMU3UPOBaTh U MHTEPHPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUAOB U (popm
MPEICTaBICHUS, MMOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIONMYJSIpHAs JUTEpaTypa XHUMHUYECKOTO
coJiepXaHusi, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), KpUTHUECKH OIIEHHBATh MPOTUBOPEUMBYIO H
HEJI0CTOBEPHYIO WH(OpMaIIHIo;

YMEHHE TPUMEHATh pa3jMuHble METOAbl U 3allpochl NpH TOUCKE U OTOOpe HHPOpPMALUU HU
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOMUMBIX JJsi BBINOJHEHUS Y4YEOHBIX U MO3HABaTEIbHBIX 3a7ad
OnpefeNI€éHHOTO0  TUMa, MNpUOOpPEeTeHHWe ombiTa B OOJIACTH  HCHOJb30BaHMUS ~ MH(DOPMALMOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTHM, OBJIaJieHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3IMYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOSTEIHLHO BEIOUPATh ONTUMANIbHYIO (hOpMY MpeaAcTaBiIeHUs HHPOPMAIMKI U UIUTIOCTPUPOBATh
peliaeMble 3aJaud  HECJIOXHBIMU CXE€MaMH, JuarpamMmmamu, JIpyruMu QopmamMu rpaduku U UX
KOMOMHAILIMSIMHU;

YMEHHE HUCMOJIb30BaTh U aHAJIU3UPOBATH B Ipoliecce yueOHOW M HCCIeN0BaTeIbCKON IeATeIbHOCTH
UHGOPMAIIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SIiiCTBa M TpPaHCIOpTAa Ha COCTOSHUE
OKpY’Karolel MPUPOAHON CPEIbl.

KomMMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

YMEHHUS 33/1aBaTh BOIMPOCHI (B XOJ€ Auanora u (WiM) IUCKYCCHUH) TIO CYIIECTBY OOCYKIaeMOW TEMBHI,
dbopMynUpoBaTh CBOU MPEATIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUS MTPEIJIOKEHHOH 3a/1a4H;

YMEHHSI TPEJCTaBISATh IOJyUYEHHBIE pE3YyJIbTaThbl I103HABATENIbHON JEATENbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JejaTb MPE3eHTALMI0 pPE3YJIbTaTOB BBIIOJHEHUS XHUMHUYECKOTO JKCIEpUMEHTa
(J1abopaTopHOTO OIBITA, JTAOOPATOPHON PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMICCTB, yU€OHOTO MPOEKTA);



yMEHHUsI y4eOHOTO COTPYAHMYECTBa CO CBEpCTHMKAMHU B COBMECTHOM IIO3HABaTeIbHOH U
UCCIIEIOBATEIIbCKON JIEATEIbHOCTH TPH PELICHUHM BO3HMUKAIOUIMX MPOOJeM Ha OCHOBE ydéra oOmmx
MHTEPECOB U COIIACOBAaHUS NMO3ULUH (00CYyKIeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JEHCTBUI, OIPEEIIEHNE KPUTEPUEB IO OLIEHKE KAaYE€CTBA BBHIIIOJHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbBIC yHHBepcabHbIe y4eOHbIe 1eCTBHSA:

YMEHHE CaMOCTOSTENbHO ONPEAENATh LENU  JACSITENbHOCTH, IJaHUPOBaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBaTb W TpPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambosee
3 deKTUBHBIE CIOCOOBI pElIeHUs YYeOHBIX M TO3HABATEIBHBIX 33J]1a4, CAMOCTOSTEIILHO COCTABIATH WU
KOPPEKTUPOBaTh IPEIJIOKECHHBIM QJITOPUTM JEHCTBUM NPU BBINOJIHCHUM 3aJaHUNA C Y4ETOM IIOIyYECHUS
HOBBIX 3HaHHMH 00 M3y4aeMbIX O0OBEKTaX — BEUIECTBAX U PEAKLHUAX, OLIEHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yabrara 3asBICHHOM I€JIM, YMEHHE HCIOJb30BaThb M AaHAJIM3MPOBAaTh KOHTEKCTHI, IpeJlaracMble B
YCJIOBUH 3aJaHUM.

INPEAMETHBIE PE3VJIBTATbBI

B cocraBe mpenMeTHBIX pe3yiabTaTOB IO OCBOCHMIO 0053aTENbHOIO COJIEP)KaHUs, YCTAHOBJIEHHOTO
TaHHOU (QenepasbHON pabodell MporpaMMON, BBIJICISIFOT: OCBOCHHBIC OOYYArOIIMMHCS HAyYHBIC 3HAHHS,
YMEHUS U CIIOCOOBI ICHCTBHM, crienn(uiIecKue i IPeAMETHON 001acTH «XUMUS», BUABI IEATEILHOCTH IO
MOJYYEHHUIO HOBOTO 3HAHMUS, €0 MHTEPIIPETAINH, PEOOPA30BAHUIO M TPUMEHEHHIO B PA3IMUHBIX y4eOHBIX
Y HOBBIX CUTYaIUsIX.

K xoHny oOydenus B 8 kjacce mpeaMeTHblEe pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpPakaTh
c(OpPMHPOBAHHOCTH y OOYJAOLINXCS] YMEHUI:

® PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IIOHSATHI: aroM, MOJIEKyJa, XUMHUYECKUN DIIEMEHT,
IIPOCTOE BEILECTBO, CIOXKHOE BEUIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAs), BAaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJsSIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpPHAsI Macca,
MaccoBas [J0Jil XMMHUYECKOIrO0 3JIEMEHTAa B COEIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTa,
OCHOBaHHUE, COJIb, DAJIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIEHMS, XHMHMUYECKas peaxius,
KJIacCU(UKALUsl peaKUuil: peakluuu COECTUHEHUs, PEaKlMH Ppa3JIoKEHHs, peaklUH 3aMEeIleHus,
peakuuu oOMeHa, 3K30- U SHIOTEPMUYECKUE peaKlMU, TEIIoBoM 3(deKT peakiuu, SApo atoma,
ANIEKTPOHHBIN CJION aToma, aroMHas opOWTajb, paJuyc aroMa, XMMHUYecKas CBs3b, MOJIIpHAs U
HENoJIsipHasl KOBaJCHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KAaTMOH, aHMOH, PAacTBOp, MaccoBas IO
BelecTBa (MPOIEHTHAs! KOHIICHTPAIIHsI) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATHH M NPUMEHATH 3TU MOHATHUS IpU
ONMCAHUU BEUIECTB U UX MPEBpAIlCHU;

® IICTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBlIEHHS (OpMYNl BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIHI;

® Ope/IEATh BAJEHTHOCTh arOMOB D3JIEMEHTOB B OWHApHBIX COEAUHEHMSAX, CTENEHb OKUCICHUS
AJIEMEHTOB B OWMHApHBIX COEIMHEHUSX, NMPHUHAUIEKHOCTh BEUIECTB K OIpPEIelIEHHOMY Kiaccy
coequHEeHUH no Gopmynam, BUJ XUMUYECKOW CBSI3U (KOBaJEHTHAs U MOHHAs) B HEOPraHMYECKUX
COETMHEHUSIX;

e packpbiBath cMbich [lepuogmyeckoro 3akonHa [[. M. MenpeneeBa: T€MOHCTPUPOBATh MOHUMAaHUE
NEPUOINYECKOW 3aBUCUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT MX T[OJOKEHUS B
[lepuonnueckoi cucreMe, 3aKOHOB COXPAHEHUS MacChl BELIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO YUEHHsI, 3aKoHa ABOraipo;

® ONMCHIBAaTh M XapakTepu3oBaTh TabauMuHyro Qopmy Ilepuonuyeckoir cHCTEMbl XUMHUYECKHX
AIIEMEHTOB: pa3MyaTh MOHATHS «IJIaBHas moArpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-
rpymnma)», Majible U OOJIbIINE NEPUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B TaOIuIle
«llepuonnueckass cucrema xumuuyeckux osaeMeHtoB J[. M. MeHneneeBay ¢ YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee 4nucio
AIIEKTPOHOB U PACIIPENIETICHUE UX 110 JIEKTPOHHBIM CI0SIM);

® KJIacCCU(PHUIMPOBATh XUMUUECKHE 3JIEMEHThI, HEOPraHUUECKHUE BEIECTBA, XMMUUYECKHUE peakuuu (1o
YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETIOBOMY Y ]eKTy);

® XapaKTepu30BaTh (OMHUCHIBaTh) OOILIME XHWMHUYECKHME CBOWCTBA BEIIECTB Pa3UYHBIX KIIACCOB,
MOJTBEPXKAasi ONUCAHNE MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHHI COOTBETCTBYIOIMX XUMHUYECKHUX
peaKIunii;

® [I[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTABA, BO3MOXHOCTH
MPOTEKaHUSI XUMUYECKUX IPEBPAILECHUNA B PA3JINYHBIX YCIOBHUSIX;



® BBIUUCIISITH OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO U MOJISIDHYIO MacChbl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JeMEHTa MO (QOpMylne COEIMHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIIUH;

® IPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIBHON IEATEIBHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
00o01IeHne, CHCTEMaTU3aluIo, KIacCU(hUKALMIO, BBISIBICHNE MPUYMHHO-CIECICTBEHHBIX CBSA3EH —
JUISL W3YYEHUS CBOMCTB BEIECTB M XUMHYECKUX PpEaKIUH, €CTECTBEHHO-HAay4YHbIE METOJIbI
MIO3HAHUS — HAOJII0/IeHUE, U3MEPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

® CJIEJIOBATh IIPABUJIAM I0JIb30BaHUS XUMUYECKON TIOCY/IOM U 1a00OPaTOPHBIM 00OPYIOBAHUEM, A TAKXKE
npaBuiIaM OOpalIeHHs C BELIECTBAMU B COOTBETCTBHHM C HMHCTPYKIUSMH I10 BBITIOJTHEHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB MO IOJYyYCHHIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(Bomopoma M KHCIIOpOZa), NPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHON MaccoBOM noiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh U IPOBOAUTH XUMHUYECKHUE SKCIEPUMEHTHI IO
paclo3HaBaHUIO pAcCTBOPOB IIENOYEH M KUCIOT C IIOMOUIbI0 HMHAMKATOPOB  (JaKMyc,
denondrasent, METUIOPAHX U IPYTHE).

K xoHny oOydenus B 9 kjacce mpeaMeTHbE pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)karb

c(OpPMHPOBAHHOCTH y OOYJAOLIMXCSI YMEHHUI:

® PACKPBIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYa, UOH,
KaTHOH, aHMOH, IIPOCTOE BEIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATEIIHHOCTD,
CTETIeHb OKUCIICHUS, XUMHUYECKasl PEaKIysl, XMMUIeCKasi CBs3b, TEIUIOBOM 3(h(HEKT peaKIiiu, MO,
MOJISIPHBIA 00BEM, PacTBOp, SIEKTPOIHUTHI, HEIIEKTPOIHUTHI, AIEKTPOIUTHUECKAS TUCCOIHALINS,
peaKky MOHHOTO OOMEHa, KaTalu3arop, XMMUYECKOe pPaBHOBECHE, OOpaTHMble U HEoOpaTuMbIe
peakLny, OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCICHHUE
U BOCCTAaHOBJICHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUYECKasi CBs3b (KOBAJCHTHAs, WOHHA,
MeTaJlJIn4YecKas ), KpUCTaJuInYecKas peléTka, Koppo3usi METAJIOB, CIUIABbl, CKOPOCTh XUMUYECKON
peakuuu, npeaesbHo nomyctuMas konuentpauus 111K Bemecrtsa;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATHH U NPUMEHATH 3TU MOHSATHUS IpU
ONMCAHUU BEUIECTB U UX MPEBpAIlCHU;

® IICTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJIEHHS (OpMYNl BEIIECTB U YpaBHEHUU
XUMHYECKUX PEaKIIHil;

® OIpe/IENATh BAJIEHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB B COEMHEHMSIX Pa3IMuHOTO
cocTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpPENENEHHOMY KJIAacCy COEIUHEHHI 1Mo ¢opmynamM, BUJ
XUMHUYECKON CBSI3M (KOBaJIeHTHasl, MOHHAs, METaJJIM4yecKas) B HEOPraHWYECKUX COCTUHEHUSIX,
3aps] MOHA MO0 XMMHUYECKOW (opmyrne, XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKHX
COEIMHEHUH, TUIl KPUCTAJUTMYECKON peETKY KOHKPETHOTO BEILIECTBA;

e packpbiBarh cMbIch [lepumonnueckoro 3axkonHa [[. M. MeHngeneeBa W JAEMOHCTPUPOBATH €r0
NOHMMAaHUE: OIKChIBaTh M XapakTepu3oBaTh TaOnuuHyo ¢opmy [lepuoanueckoil cuctemsl
XUMHYECKHX SJIEMEHTOB: pa3iuyaTh MOHATHSA «IJIaBHas mnoArpymnmna (A-Tpymma)» U «11o0ovHas
noarpynmna (b-rpynna)», manble U Oonbllive HEPUONbI, COOTHOCUTH O0003HAu€HHUs, KOTOpbIE
UMEIOTCS B TEPUOJUYECKON TaONMuIle, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee Yucio 3JIEKTPOHOB U paclpeiesieHue ux 1o
AJIEKTPOHHBIM CJI0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajiblX MEPUOOB U ITIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

® KJIaCCU(PUIIMPOBATh XUMUUYECKUE AIIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XMMUUYECKHE peakuuu (1o
YHUCIIy M COCTAaBYy y4YacTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3((EKTy, M0 M3MEHEHUIO
CTENeHEeW OKUCICHHSI XUMHUUECKHUX AJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOMME | CrenupuuecKkue XHWMHUYECKHE CBOWCTBA TPOCTHIX U
CJIIOKHBIX BEIECTB, MOATBEPKIasl OMHUCAHWE MPUMEpPAMU MOJEKYISPHBIX M MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMHYECKUX PEAKLUM;

® COCTABIIATh YPABHEHMS AIEKTPOJIUTHYECKOM OUCCOLMALUM KHCIOT, IIEJI0YEHd W COJIEH, IOJIHBIE U
COKpAIllEHHbIE YPABHEHUS pEaKkLUUil MOHHOrO OOMEHa, ypaBHEHHs DPEaKLMH, MOATBEPMKIAIOLIMX
CYLIECTBOBAHME F€HETUYECCKON CBA3HM MEXAY BEILIECTBAMU Pa3IMYHBIX KJIACCOB;

® DACKPBIBATH CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM COCTABJICHHUS
JIEKTPOHHOT0 OalaHca 3TUX PEAKIIMMT;

® IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOXHOCTH IPOTEKAHHUS
XUMHUYECKHUX ITPEBPALICHUN B PA3JIMYHBIX YCIOBHIX;



® BHIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJIIDHYIO MacChl BEIIECTB, MACCOBYIO [OJIIO
XUMHUYECKOTO 3JeMEHTa MO (OpMylle COEIMHEHHs, MAacCOBYIO JIONIO BEIIECTBA B pacTBOpE,
IIPOBOAUTH PACYETHI 10 YPABHEHUIO XMMUYECKOU PEaKIIUH;

e cOOMIONaTh MpaBmiia MOJIb30BAHUS XMMHUYECKOM TOCYN0i 1 1abopaTopHBIM 000pYyIOBaHUEM, a TAKXKe
npaBuUia OOpAalIeHHsT C BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKLIMSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XWMHYECKHX OIBITOB MO IOJYyYCHHIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yIJIEKHUCIIOro Iasa);

® IPOBOJIUThH PEAKIIMH, MTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHbIX BELIECTB: paclo3HaBaTh
OMBITHBIM TYyTEM XJOpUA-, OpoMuUA-, HOAWA-, KapOoHar-, Qocdar-, cumukKar-, cyabdar-,
TUIPOKCHU/I-UOHBI, KATUOHBI aMMOHMSI ¥ MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

® IPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHON JESATENBHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
000011eHNe, CHUCTEMAaTU3alnI0, BBISBICHHE MPUYMHHO-CICICTBEHHBIX CBA3€W — JUISI M3y4YCHHS
CBOMCTB BELIECTB M XHUMHUYECKUX pEaKLUUN, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUSA —
HAOJIOIEHNWEe, U3MEpPEHHME, MOJEIMPOBAHUE, DSKCIEPUMEHT (pealbHbIi U MBICJICHHBIM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBo yacoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IPOrpaMmMmabl KOHTpO.HbHLIe HpaKTuqec
n/n Bcero oOpa3oBare/ibHbIE pecypcChl
padoTbI KHe padoTbl
Pasjeu 1. [lepBoHavyajibHble XUMHYECKHE TOHATHS
11 Xumus — BakHas 00J1aCTh €CTCCTBO3HAHUS U 5 ’ bubmuoreka [IOK
' MIPAKTHYECKOM JICATEIHPHOCTH Ye0BEeKa https://m.edsoo.ru/7f41837¢c
1.2 BemecrBa n XuMHU4ecKue peakmuu 15 1 bubmorexa HOK
' B peartt https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pa3nen 2. BaxknHeiilue npeacTaBuTe1d HEOPraHMYeCKUX BelIECTB
bubmuoreka [IOK
2.1 B .K T §)
O3AYX. RUCITOPOI. HIOHATHE 0 ORCHax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B JI
OHOPOX.LIOHATHE © KuCIOTaX 7 COIX 8 1 https://m.edsoo.ru/7f41837c
bubmmoteka IHOK
2.3 Boga. P ! o
Ola. TaCTROPEL. LIOHATHE 0 OCHOBAHIAX S 1 1 https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COETUHEHNI 11 1 1 bubmmorexa [IOK
' p a https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnea 3. [lepuonnyecknii 3akon u [lepuognueckas cucrema xummuueckux 1emMenToB /. U. MenneneeBa. Ctpoenne aroMoB. XMMHYECKasA CBSA3b.
OKHCINTEIbHO-BOCCTAHOBUTEILHBIE PEAKIMHU

Ilepuoanueckuit 3akoH u Ilepuonnueckas

bu6mmoreka IIOK
3.1 CcHCTeMa XMMUYECKHUX 3emMeHToB []. M. 7

https://m.edso0.ru/7f41837¢c

MenneneeBa. CTpoeHne aTroma

3.2 Xummndeckas cBi3b. OKHUCIUTEILHO- 8 1 bu6mmoreka [JOK



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

BOCCTAaHOBUTCJIbHBIC PCAKIINA

https://m.edsoo.ru/7f41837¢c

HToro 1o pasaei 15 bu6mmoreka [IOK
pasicly https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnuoreka LIOK
p p https://m.edsoo.ru/7f41837c
68
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HaumeHoBaHue pa3/iesioB U TeM POrpaMMbl Kourpoabueie | IIpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pazjes 1. BemecTBO M XUMHMYECKHE peaKu
11 [ToBropenue u yriryOieHue 3HaHUH OCHOBHBIX 5 1 Bbubnuoreka [HOK
' pasenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoreka [IOK
' peakuii https://m.edsoo.ru/7f41a636
13 DEKTPONUTHYECKAs AUCCOHAINSI. XUMUYECKUE 8 1 1 bubmuotexa [IOK
' PEaKIMK B pPacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznea 2. HeMeTaJJIbI M X COeIHHEHUSA
21 OO01mas XxapakTepUCTHKAa XUMHUYECKHUX dJIEMEHTOB 4 1 bubmmorexa [IOK
' VIIA-rpymmst. TamoreHst https://m.edsoo.ru/7f41a636
59 OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AIIEMEHTOB 6 bubnuorexa [IOK
' VIA-rpynmsr. Cepa u e€ coeinHeHHsI https://m.edsoo.ru/7f41a636
53 OO1as xapakTepuCcTUKa XHMHUECKHUX JIEMEHTOB 7 1 bubmmoteka [IOK
' VA-rpynmsl. A3oT, pocdop u ux coequHeHHs https://m.edsoo.ru/7f41a636
el I B , | mooatok
' PYIHEL PORTTED https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 25
Pa3nen 3. MeraJuibl M X COeIMHEHUS
butmoreka IIOK
3.1 06 i
He CBOMCTRA METILIoD 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTambl U UX COSTMHEHUS 16 1 2 bubmmorexa LIOK
' A https://m.edsoo.ru/7f41a636
Hroro no pazneny 20



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

Pasnen 4. XuMusi v OKpy:Kaomas cpeaa

4.1 BemtectBa 1 marepuaisl B )KU3HN 4ETIOBEKA 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3

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

8 KJIACC
DJIeKTPOHHbIE
Ne Tema ypoka Bcero wpposLie
n/n Hara o0pa3oBare/ibHbIE
YacoB
pecypchbl
[Ipenmer xumuu. Posib XUMUU B )KU3HU YeoBeKa. Tena u bubmiorexa LOK
1 BemeCTBa 1 https://m.edsoo.ru/ff
0d210c
bub6mmoreka [IOK
2 [ToHsATHE O METOHAX TTO3HAHUSA B XUMUU 1 https://m.edsoo.ru/ff
0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B bubnuotexa LIOK
3 naboparopuu ¥ IpHEMBI 00paIeHHs ¢ TaO0PaTOPHBIM 1 https://m.edsoo.ru/ff
000pyIOBaHUEM» 0d23dc
Uucteie BemectBa u cMecu. CriocoObl pa3aesieHus bubmorexa LIOK
4 erteceii 1 https://m.edsoo.ru/ff
0d26ca
. bubnuorexa [{OK
5 [Ipaktuueckas padora Ne 2 <<Pua3ﬂeneHMe cMecel (Ha 1 https://m.edsoo.ru/ff
MIpUMepEe OYMCTKH ITOBAPSHHOMN COJIH)» 0d28¢8
bu6moreka [IOK
6 ATOMBI 1 MOJICKYJTBI 1 https://m.edsoo.ru/ff
0d2a6c
XHUMHYECKHE DIIEMEHTHI. 3HaKW (CUMBOJIBI) XUMHYECKUX bubmmorexa LIOK
7 1 https://m.edsoo.ru/ff
3JIEMEHTOB 0d2bes
bu6mmoreka [IOK
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff
0d2a6c¢
bubaunoreka [IOK
9 ATOMHO-MOJIEKYNIIPHOE YUeHHE 1 https://m.edsoo.ru/ff
0d2d50
bub6mmoreka [IOK
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas 1 https://m.edsoo.ru/ff
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB
0d2eae
OrtnocuTtenpHas aroMHas Macca. OTHOCHTEIbHAS bubmiorexa HOK
11 MONeKyTApHAs Macea 1 https://m.edsoo.ru/ff
0d323c
bu6moreka [IOK
12 MaccoBast 1o XAMUYECKOTO AJIEMEHTA B COCIMHEHU T 1 https://m.edsoo.ru/ff
0d350c
13 KomuectBo BemecTBa. Moib. MosnsipHas Macca 1 bubmorexa HOK

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

0d5230

duznueckre U XUMUYECKHUE ABICHUS. XUMHUYECKas

bu6mmoreka [IOK

14 peaki https://m.edsoo.ru/ff
0d37fa
bu6mmoreka [IOK
15 [Tpu3HaKK U YCIIOBHUS MPOTEKAHHUS XMMHUUYCCKUX PEaKIIUil https://m.edsoo.ru/ff
0d3al6
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUYECKUE bubmmoreka HOK
16 —— https://m.edsoo.ru/ff
0d3b88
Brruncnenus konuuecTBa, Macchl BellecTBa Mo bubmmoreka HOK
17 ’ . https://m.edsoo.ru/ff
YPaBHEHUSAM XUMHUYECKHX PeaKuit 0d5708
Krnaccudukanus XMMHYECKUX PeaKIui (COCTUHEHHS, Bubnxoreia LIOK
18 Pa3IIOKEHU, 3aMEILEHHUs, 0OMEHA) https://m.edso0. 1T
’ ’ 0d3f34
bu6mmoreka [IOK
19 O0o001IcCHNEe ¥ CHCTeMAaTH3aIlHs 3HAHU https://m.edsoo.ru/ff
0d40c4
20 KonTponsnas pabora Nel o teme «Bemectsa u EES:I;;);G;;S?OOES i
XUMHYECKHUE PEaKIIUN)» 044290
Bosnyx — cmech ra3zoB. Cocras Bo3ayxa. Kucinopom — Bubmiorexa LOK
21 SJIEMEHT M IPOCTOE BemecTBo. O30H https://m.edsoo.Iu/Ht
’ 0d448e
duznyeckrne 1 XUMUIECKUE CBOWCTBA KUCIOPOAa Bubmmorexa OK
22 (peakuuu okucieHus, roperne). [TousTre 06 OKCHIax itps://m.edsoo. /Tt
’ ' 0d4614
CriocoOBI moy4eHus KHCIopo/a B 1aboparopuu U Bubnmorexa OK
23 MIPOMBINIUIEHHOCTH. [I[puMeHeHne Kuciopoaa nttps://m.eds00. /T
00497a
TemnnoBoit 3pPexT XUMUIECKON peakIuu, MOHITHE O bubmotexa [JOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff
9HAOTEPMUYECKUX PEAKIHAX 004790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO31yXa, bubmoreka IOK
25 CHOcOBE ro Hpe’HOTBpameHm https://m.edsoo.ru/ff
Od4c4a
bub6mmoreka [IOK
2 | e o 0 e e
’ 0d4ae2
Bonopon — snemeHT u npoctoe BemiectBo. Haxoxaenue bubmorexa HOK
27 B mpHpoe https://m.edsoo.ru/ff
0d4ddo
28 dusnyueckue 1 XUMHYECKHE CBOMCTBA BOJIOPO/IA. bub6mmoreka [IOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff
0d4ddo

bubaunoreka I[IOK

29 [ToHsITHE O KUCIIOTAX U COJSIX https://m.edsoo.ru/ff
0d50d2
bu6mmoreka [IOK
30 Crioco0bI mosTyueH s BOIOpo/ia B 1aboparopuu https://m.edsoo.ru/ff
0d4ddo
bub6mmoreka [IOK
31 Hp6aI<TI/IquKa;1 pabora Ne 4 o Teme «HounyquI/Ie u httos://m.edso0.ru/ff
cobupaHKe BOIOPOA, H3YUCHUE €T0 CBONCTBY 0d4fa2
bubaunoreka [IOK
32 MorsipHbIit 00BEM ra3oB. 3aKOH ABOTaIPO https://m.edsoo.ru/ff
0d542e
Brruuciienus 00b€mMa, KoJIM4YecTBa BEIIecTBa ra3a 1o ero Bubnmorexa OK
33 U3BECTHOMY KOJ'II/I‘IGC”’FBy BEIIIECTBA MM 00BEMY hitps://m.eds00.ru/tt
0d55a0
Berunciienust 005EMOB T'a30B 110 YPaBHEHUIO PEAKIIMK Ha bubmorexa LIOK
34 OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUI ra30B hitps://m.eds00.(u/ft
0d5708
bu6moreka [IOK
35 duszruecKre ¥ XUMHYCCKUE CBOMCTBA BOIBI https://m.edsoo.ru/ff
0d587a
bu6moreka [IOK
36 CocraB ocHoBauwuii. [ToHsATHE 00 HHAMKATOPAX https://m.edsoo.ru/ff
0d59e2
Bopa xak pacteopureins. Hacblennsie u bubnuoreka [JOK
37 HEHACHIIIEHHBIC pacTBOPbI. MaccoBast 10715 BEIICCTBA B https://m.edsoo.ru/ff
pacTtBope 0d5b40
[Ipaktuyeckas padora Ne 5 o teme «IIpurorosnenue bubnuoreka [JOK
38 PacTBOPOB € OTpeNIeNEHHON MacCOBOH J10ei https://m.edsoo.ru/ff
PacTBOPEHHOTO BEIIECTBA 0d5eba
39 EEEZEOHBHEM pabota Ne2 o teme «Kucnopoa. Bogopon. ﬁgg:lld;)r;e:;sgf:j i
006342
bubaunoreka [IOK
40 Oxcuppl: cocTaB, KiaccupuKals, HOMEHKIATypa https://m.edsoo.ru/ff
0d664e
[TonyyeHnue n XUMHYECKHE CBOMCTBA KMCIIOTHBIX bubmmoreka IOK
4 OCHOBHBIX 1 aM()OTEPHBIX OKCHJIOB ’ ttps.//m.eds00.ru/tt
0d664e
bu6moreka [IOK
42 OcHoBaHHMsI: COCTaB, KiacCH(UKAIIHS, HOMEHKIATypa https://m.edsoo.ru/ff

0d67ca
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bubaunoreka I[IOK

43 [MonyueHne 1 XMMUYECKUE CBOMCTBA OCHOBAaHHIA https://m.edsoo.ru/ff
0d67ca
bubaunoreka I[IOK
44 Kucnotsl: cocraB, kinaccudukams, HOMEHKIATypa https://m.edsoo.ru/ff
Odfee2
bubaunoreka I[IOK
45 [MonyueHune 1 XMMUYECKUE CBOMCTBA KUCIOT https://m.edsoo.ru/ff
Odfee2
Counu (cpeaHue): HOMEHKIIATYpa, CIOCOOBI IOTyYeHUS, Bubmiorexa LIOK
46 CMIIeCKIe cBoficTRa https://m.edso0.ru/00
ad9474
[IpakTueckas paborta Ne 6. Perenue bubmuotexa [IOK
47 AKCIEPUMEHTAIBHBIX 33134 110 TeMe «OCHOBHBIC KJIACCHI https://m.edso0.ru/00
HEOPraHUYeCKUX COCAUHCHUN adob7c
['eHeTHUecKas CBsI3b MY KJIaCCAaMH HEOPTaHUYECKHUX Bubnmorexa OK
48 . https://m.edso0.ru/00
COCMHEHU I 2d9a50
bubaunoreka [IOK
49 O00011eHE U CUCTEMATH3aLA 3HAHUI https://m.edso0.ru/00
ad9ch2
50 KonTponsnas padbora Ne3 mo VT"eMe "OCHOBHBIE KJIACCHI ﬁgg:?f;ejjsgooi 100
HEOPTraHUYECKUX COCITMHCHUI adoela
[epBbIe MOMBITKH KIACCH(PHUKAIINNT XUMHUUECKAX bubmmoreka IOK
51 https://m.edso0.ru/00
a5eMeHTOB. [TOHATHE O TPYIMIax CXOMHBIX AIEMEHTOB
ad9ffa
[Tepnonnueckuit 3akoH u [lepuoanueckas cucrema bubmoreka IOK
52 https://m.edso0.ru/00
xumudeckux anmemenToB 1. Y. Menaeneera
ada52c
bubaunoreka [IOK
53 [Tepurobl, TPYIIIBI, TOATPYIIIbI https://m.edso0.ru/00
adas52c
bubaunoreka [IOK
54 Crpoenue aromoB. CocTaB aTOMHBIX sijiep. M3oTombl https://m.edso0.ru/00
ada342
bubaunoreka [IOK
CTpoeHue AEKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB
% [Mepuoanyeckoii cucremsl J[. . Meneneesa https://m.eds00.11/00
o ada6bc
XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTA 110 €T0 bubnuoreka [JOK
56 nonoxenuto B [lepuognyeckoit cucreme /1. 1. https://m.edso0.ru/00
MenaeneeBa ada824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHSI HAYKU bubmuoreka [IOK
57 u npaktuku. 1. . MenpeneeB — y4€HBbIi, eAaror u https://m.edso0.ru/00

IpaKJaHUH

ada96e
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58

3JI€KTpOOTpI/II_IaTCJIBHOCTL aTOMOB XUMHNYCCKHUX
OJICMCHTOB

Bbu6mmoreka [JOK
https://m.edso0.ru/00
adaab8

59

MNonnag xumudeckas cBiI3b

bubaunoreka I[IOK
https://m.edso0.ru/00
adac34

60

Kosanentnas noJjigipHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edso0.ru/00
adaab8

61

Kosanentnas HCMOJIApHasA XUMHUYCCKas CBA3b

bu6mmoreka [IOK
https://m.edso00.ru/00
adaab9

62

CreneHb OKHUCIICHHS

bubaunoreka [IOK
https://m.edso0.ru/00
adae28

63

OKXMCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€aKnuu

bubauoreka [IOK
https://m.edso0.ru/00
adb076

64

OxuCIUTEIIN U BOCCTAHOBHUTEIIN

bubaunoreka [IOK
https://m.edso0.ru/00
adb076

65

KonrtponbsHas pabora Ned o teme «CtpoeHue atoma.

XUMHYECKasl CBA3bY

bu6moreka [IOK
https://m.edso0.ru/00
adb486

66

O00011IeHNE U CHCTEMAaTU3alMs 3HAHUI

bu6moreka [IOK
https://m.edso0.ru/00
adb33c

67

O00011IeHNE U CUCTEMAaTU3alMs 3HAHUI

bu6moreka [IOK
https://m.edso0.ru/00
ad9ch2

68

O00011IeHNE U CUCTEMATU3alIMS 3HAHU

bubaunoreka [IOK
https://m.edsoo.ru/ff
0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJIEKTPOHHbBIE
Ne uudgpoBbie
n/n Tewma ypoxa Bcero Aara oﬁlc)l;l;osaTenLHue
pecypchl
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema bubmorexa HOK
! XMMHUUYECKuX >1eMeHToB J[. Y. Menneneesa 1 https://m.eds00.1u/00
o adb59%e
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHYECKUX bubmorexa LIOK
2 SJIEMEHTOB IIEPBBIX TPEX MEPUOIOB L https://m.eds00.ru/00
adb6b6
Krnaccudukaius 1 HOMEHKIaTypa HEOPTaHUICCKUX bromorexa LIOK
3 BeleCTS 1 https://m.edsoo0.ru/00
adb7e2
Bupl XUMU4ECKO CBSI3U U TUITBI KPUCTAIUTAYECKUX buomorexa LIOK
4 pemEToK 1 https://m.edsoo0.ru/00
adbac6
5 KonTponbhas padorta Nel o Teme «IloBTopenue n 1
yri1yOseHre 3HaHUM OCHOBHBIX pa3ZIesioB Kypca 8 Kiiaccay
Krnaccudukanuys XuMHYECKUX PEAKIIH 10 pa3IudHbIM bubmmorexa LIOK
6 1 https://m.edso0.ru/00
MpU3HAKaM adbeho
[TonsiTue o ckopocTn xumuuecko peakuu. [lousatue o bubmmorexa LIOK
7 1 https://m.edsoo0.ru/00
TOMOTEHHBIX M T€TEPOre€HHBIX PEAKLIUIX adbe9a
[TonsaTHe 0 XMMHYECKOM paBHOBECUU. DAKTOPBI, bubmuoreka LIOK
8 BIIHMSIFOIIIME HAa CKOPOCTh XUMHUYECKOHN peaKkIuu 1 1 https://m.edsoo.ru/00
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS adc28c
butmoreka IIOK
9 OKHCIUTEbHO-BOCCTAHOBUTEIILHBIC PEAKIINU 1 https://m.edsoo0.ru/00
adcade
Teopus snekTpoauTrdeckor aucconranuu. CUiabHbIE U bubmmorexa HOK
10 A G— 1 https://m.edsoo0.ru/00
adcd68
butmoreka IIOK
11 HoHHbIe ypaBHEHUS peaKiuit 1 https://m.edsoo0.ru/00
add448
XUMUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE brbmorexa LIOK
12 . . 1 https://m.edsoo0.ru/00
MPEACTABICHHUH 00 AIIEKTPOIUTUUECKON AUCCOIMAIIIT
add5d8
XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUH 00 bubmorexa [IOK
13 AIICKTPOJTUTHYCCKOM TMCCOIIHAIINH . https://m.eds00.ru/00
add8b?2
14 ITonsTHE O TUIpOIU3E CONEH 1 Bbubnuoreka [IOK
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https://m.edso0.ru/00
add9d4

bu6mmoreka IIOK

15 O0o001ICHNE ¥ CUCTeMAaTH3allHs 3HAHUI https://m.edsoo.ru/00
addd12
bu6moreka [JOK
16 iiii;iﬁgﬁ;ﬂiﬁi121\;;)«1)6]]16“6 https://m.edsoo.ru/00
addbfa
17 KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKAs ﬁgg??f;e; dasgoo.rllf 100
aucconuanus. XuMHYeCKHe PEakilii B PaCTBOPAX»
addecO
OO611as XxapakTepUCTUKA raJIOTeHOB. XUMUYCCKHE Bubmmorera OK
18 . https://m.edsoo.ru/00
CBOICTBa Ha IPUMEPE XJI0pa addfe?
Xnoposonopoa. CoJisiHas KHCI0Ta, XUMHUYECKHE Bubmmorera OK
19 . ’ https://m.edso0.ru/00
CBOICTBa, MOJTy4YEHHE, TPUMEHEHHE ade104
20 HpaKTI/I:-IeCKaH pabora Ne 2 o TeMe “«HonyquHe ];ES:I;/(:TT]G;( das]cglcf.)rls 100
COJISTHOM KHCIIOTBI, U3y4eHUE €€ CBOMCTB» ade348
Brruncnenus mo ypaBHEHUSIM XUMHUYECKHUX PEaKITHA bubmmorexa LOK
21 €CJIM OJIUH U3 PEareHTOB JaH B U30bITKE , https:/m.eds00.1u/00
ade488
bub6mmoreka [JOK
22 OO0rias xapakTeprcTika 3eMeHToB VIA-rpymmbl https://m.edso0.ru/00
ade64a
AnnorponHbie MoauduKauu cepel. HaxoxaeHue cepol u bubmmorexa LIOK
23 ) . . https://m.edsoo.ru/00
e€ coeIMHEeHUI B TIpUpoJie. XUMHUECKIE CBOMCTBA CEPBI
ade64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMUIeCKre Bubmmorexa HOK
24 . ’ ’ https://m.edsoo.ru/00
CBOICTBA 2de802
Oxcuppl cepbl. CepHas Kucnora, Gpu3ndecKue u Bubmmorexa HOK
25 N ’ https://m.edsoo.ru/00
XUMHYECKHE CBOICTBA, IPUMEHEHHE
adea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE ) Bumiorexa LIOK
26 MIPOMBIIIIJICHHOTO CTI0C00a MOTy4eHus CvepHOI/I KHUCTIOTHI. httos://m.eds00.ru/00
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl adecsa
COCTUHEHUSIMH CEPBI =
bu6mmoreka IJOK
27 Berurcienne MaccoBO#l 101 BBIXOJa MPOAYKTa PEaKIIUU https://m.edso0.ru/00
adec8a
OOw1ast xapaKTepUCTHKA 1eMEHTOB VA-rpynnsl. A30T, bubmmoreka [IOK
28 pacrpocTpaHeHue B IpUpoAe, GPU3NIECKHE U XUMHUECKUE https://m.edso0.ru/00

CBOMCTBA

adeeab
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AMMHaK, ero Gu3n4ecKue 1 XUMHUYECKUE CBOICTRA,

bu6mmoreka IIOK

29 https://m.edsoo.ru/00
MOJTy4YCHUE W TPHUMCHEHHE 2df004
30 [Ipaktuyeckas padora Ne 3 130 teMme «Ilonmyuenune ]stptlsgl;l/?;e; das](;[o(.)rllj 100
aMMHaKa, U3y4eHHE €ro CBOWCTBY adf180
A3oTHas KUCI0Ta, €€ (U3MIECKIe U XUMHYECKIE bubmmorexa IOK
31 . ’ https://m.edso0.ru/00
CBOICTBa adf306
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUS B KAU€CTBE bubmuoreka [IOK
32 MHUHEPAJIbHBIX YI0OpeHUIl. XMMHUYECKOE 3arpsi3sHEHUE https://m.edsoo0.ru/00
OKpYXKaroIeH cpe/ibl COSTUHEHUIMH a30Ta adf518
33 docdop. Oxeun docdopa (V) I/Iv(bOC(bOpHa}I KHCJIOTA, ﬁ::g:l;l/(;ie; das]c;[c?rlj 100
(bu3nYecKre 1 XUMHUYECKHUE CBONCTBA, TIOITy4YCHUE
adf68a
Hcnonp3oBanue pocaroB B KauecTBE MHHEPAIbHBIX Bubmmorexa HOK
34 . . https://m.edsoo.ru/00
ynoOpeHuid. 3arpsi3HeHHE IPUPOIAHOI cpebl hocharamu
adfc20
bubmuoreka [IOK
35 VYriepon, paCHpOSTpaHeHHe B TIpUpoe, PU3NUECKUE U https://m.eds00.ru/00
XHUMHYECKHE CBOWCTBA adfdoc
Oxcuapl yrepona, ux Gu3ndeckre U XUMHYeCKHe bubmuoreka LIOK
36 CBOMCTBA. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIC C https://m.edso0.ru/00
okcuiom yriepona (1V) adfebe
bub6mmoreka [JOK
37 VYronpHast KHCI0Ta U €€ COTu https://m.edso0.ru/00
ae006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bu6mmoreka [JOK
38 YIJIEKHCII0ro ra3a. KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo0.ru/00
noH" ae027e
[TepBoHaYaTBHBIC TOHATHS 00 OPraHUIECCKUX BEIIECTBAX Bubmmorexa HOK
39 KAK 0 COCTMHERTIAX YITEpOsa https://m.edso0.ru/00
ae054e
bu6mmoreka IIOK
40 Kpemuuii u ero coequHeHus https://m.edso0.ru/00
ae080a
[TpakTudeckas pabota Ne 5. Pernenue bu6mmoreka IIOK
41 AKCIIEPUMEHTATBHBIX 33134 10 TeMe «Baxuelinme https://m.edso0.ru/00
HEMETAJUTbl U UX COCAMHCHUS ae0bf?2
42 KonTponbhas pabota Ne3 o Teme «Baxneiinme ];;S;Il;l/cze; das](;[o(,)rlj 100
HEMETAJUTBI U UX COSAMHEHUSD
ae0el8
OO61mas xapakTepuCTUKa XUMHUUECKHX JIEMEHTOB — bubnuorexa HOK
43 MeTaioB. MeTayinyeckas CBA3b U METaNINYeCcKast https://m.edsoo.ru/00

KpUcTaJIIu4ecKas pemerka. Pu3ndeckue CBOMCTBa

ael103e
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MCTAJ1JIOB

XHUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUI

bubmoreka IIOK

44 v — https://m.edsoo.ru/00
ael156
OO6mue crmocoOs! momydeHus MeTaioB. CriiaBsbl. bu6moreka [JOK
45 BbIunciieHus mo ypaBHEHUSAM XUMHUCCKUX PEAKIIHIMA, https://m.edso0.ru/00
€CJIM OJIMH U3 PEareHTOB COJIEPKUT MPUMECH ael156
bu6moreka [JOK
46 [ToHsTHE O KOPPO3HH METALIOB https://m.edso0.ru/00
ael?2/8
bu6moreka [JOK
47 []eno4HbIE METAILIBI https://m.edsoo.ru/00
aeldb2
bu6mmoreka IIOK
48 OKcHBI ¥ TUAPOKCUIBI HATPHUS M KaIUs https://m.edso0.ru/00
aeldb2
bu6mmoreka IIOK
49 [lenouHO3eMETbHBIE METAIIBI — KAJIBIMH U MarHUH https://m.edsoo.ru/00
aelse8
bu6mmoreka IJOK
50 Baxkneiime coeMHEHUS KaIbIHAS https://m.edso0.ru/00
ael5e8
51 O000I11IeHNE U CHCTEMATU3alMs 3HAHUI
bu6mmoreka [JOK
52 JKE€cTKOCTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00
ae1886
53 HpaKTI/I“Ie”CKa}I pabota J'\'l'g 6 o Teme "JKEcTKOCTh BOZIBI U ]s:tlglsi:l;l;)n:.ejdasgc?rljloo
METOJIbI €€ YCTpaHCHHSI 261208
butmoreka IIOK
54 AroMuHAI https://m.edsoo.ru/00
aelc64
bubmoreka [IOK
55 AmdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA https://m.edsoo0.ru/00
aelc64
butmoreka IIOK
56 XKeneso https://m.edsoo.ru/00
ae1d86
bu6mmoreka IIOK
57 Oxcupl, THAPOKCH I U coiu kene3a (1) u sxenesa (1) https://m.edsoo.ru/00
ae35e6
58 O060061IeH e U cuCcTeMaTH3aIus 3HaHUI
59 [Tpaktuueckas padota Ne 7. Pemenue bubmmoreka [IOK

AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxHenne

https://m.edso0.ru/00
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MCTAJJIbI U UX COCOAUHCHU )

ae3de8

Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIIUA,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE UJIM COACPKUT

bu6mmoreka IJOK

60 . 1 https://m.edsoo0.ru/00
npuMecH. BbIYHCIIeHNsT MacCOBOM JIOJIU BBIXO/IA MPOAYKTA 261750
peaxiuu S
61 O06001IeHrEe ¥ CUCTEMATHU3alNs 3SHAHUHA 1
62 KonTponsnas padora Ned o teme «Bakneiimme 1
MeTaJlJIbl U UX COECIUHEHUS
BerectBa 1 MaTepuasibl B TOBCEAHEBHOM KU3HU buommorexa LIOK
63 deroBeKa 1 https://m.edsoo0.ru/00
ae3f50
bu6mmoreka IIOK
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH CpelIbl 1 https://m.edsoo0.ru/00
ae4270
bu6mmoreka IIOK
65 Posib XuMuM B pelIeHUH SKOJIOTHIECKUX PodIieM 1 https://m.edsoo0.ru/00
ae4270
bubmuoreka [IOK
66 O06001IeHrEe U CHCTEMATH3AIMs 3HAHUI 1 https://m.edsoo.ru/00
ae0d0a
bu6mmoreka [JOK
67 O060011IeHrEe U CUCTEMATH3ALNs 3HAHUI 1 https://m.edsoo.ru/00
adb33c
bu6mmoreka [JOK
68 O060011IeHrE U CUCTEMATH3aLNs 3HAHUI 1 https://m.edsoo.ru/00
ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YUEHUKA

Xumus. 8 kinacc: yueb. mis odmeoopazoBarenbHbix yapexaenuit / O.C. ['abpuensH. - 3-¢
u3M., crpeotut. - M.: [Ipoda, 2022. - 286 c.

Xumus. knacc: yae0. s oomeodpazoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢

u3M., crpeotun. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI JIUIS1 YUUTEJIA
Beenute

1. I'abpuensn O. C., BockoOoitnukosa H. I1., SurykoBa A. B. HactonbHast KHUra yuuTesns.
Xumust. 8 ki1.: Meromudeckoe nocodwue. - M.: lpoda, 2021.

2. I'abpuensa O. C., SmykoBa A. B. Terpans ais 1a00paTOpHBIX OMBITOB U MPAKTHIECKUX
pabort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Ipoda, 2022.

3. N'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8
kiacc / O. C. I'abpuensa. — M. : JIpoa, 2021. — 109.

4. T'abpuensn, O. C. Metoauueckoe nmocooue k yueOnuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptel kK yueoHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Meronuueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHojoruueckue kaptel kK yaueoHuky O. C. 'abpuensna «Xumus. 9 kiaacey :
Meronuueckoe ocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KoHTponbHBIE 1 TpoBepoUHbIe padoThl K yueouuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensy, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Jlpoda, 2022.

JaHHLIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET



Beenurenannsiehttp://www.chemnet.ru ['azera «Xumus» u cait uis yaurens «5 uay Ha
YPOK XHUMHUI»

http://him.1september.ru Enunas xomnekius IIOP: Tlpenmernas kosiekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE SKCIIEPHMEHTHI:
xumus. Komnekiust Poccuiickoro 001eo0pa3oBarebHOTO opTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukGepoBoi

http://www alhimik.ru Beepoccuiickas onuMmnmaga NKOJIbHUKOB 0 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XUMHsL: HICKTPOHHBIN YUeOHUK IS CpEaHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHHU: JICKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTISIK: XUMHUSI

http://www.chemistry.ru JluctaHiiioHHAas OJTUMITHA/A 110 XUMHHU: TCICKOMMYHHKAIIMOHHBIH

o0Opa30BaTeIbHbIN TPOEKT
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