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y4eOHOro npeamera « XuMHus»

u1st oOyuaronuxcs 8 -9 kimaccon

HOACHUTEJBbHAA 3AIINCKA

[IporpaMMa Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs COCTaBIeHa HA OCHOBE TPeOOBaHUU K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTebHONM TPOrpaMMbl OCHOBHOTO o0mmiero ooOpaszoBanus, mnpejacraBieHHbIx B ®I'OC OOO, a Takxke Ha OCHOBE denepalbHON paboueit
MporpaMMbl BOCIIUTAHUSI U C YYETOM KOHIICTIMM TPEroJlaBaHusl y4eOHOro mpenMera «XHUMHs» B 00pa3oBaTelbHBIX Opranu3anusx Poccuiickoit
denepanuu.

[IporpamMma mo XMMHHM JMA€T TMpeJCTaBIE€HHE O LENIX, OOLIed cTpaTernu oOydeHus, BOCHHUTAHUS M Pa3BUTHS OOy4YarOIIMXCS CpeICTBAMHU
y4eOHOro TMpeAMeTa, YCTAaHABIMBAeT 00s3aTelbHOE MPEIMETHOE COJEp)KaHue, MPEeJyCMaTpUBAeT pacHpelesieHue €ero 1o KilaccaM |
CTPYKTYpUPOBAaHHE IO pa3jieiaM M TeMaM IPOrpaMMbl IO XMMHH, ONPEAEIAET KOJIMUYECTBEHHBIE U KaueCTBEHHBIE XapaKTEPUCTUKU COAEPIKAHMUS,
PEKOMEHIYyEMYIO TOCIIEI0BAaTEIbHOCTh U3YUEHUSI XUMHUHU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 0OYdaIOLIMXCs, ONpeaeisieT BO3MOXKHOCTH MpeaMeTa A pealu3aluu TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, a Takke TpeOOBaHUH K pe3ysbTaTaM 0O0y4eHMs] XMMHHM Ha YpOBHE Lieiei
M3y4YEHUs MTPeIMETa U OCHOBHBIX BUI0B Y4€OHO-TIO3HABATEILHOM JESTEIbHOCTH 00YYarOIIErocs o OCBOCHUIO y4eOHOTO COJepKaHMUS.

3HaHWEe XUMUU CIYKUT OCHOBOH IJisi OPMHUPOBAHUS MUPOBO33PEHUSI O0YYAIOMIETrOoCs, €ro MpeICTaBICHU O MaTepHalbHOM €IMHCTBE MHPA,
BOKHYIO POJIb UTPAOT (HOpMHUPYEMbIE XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIICHUSIX DHEPTUU W 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX
pelieHrs TI00aNbHBIX MPOOJIeM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOW, DHEPreTHUECKOM, MHUIEBON M DKOJOTHYECKOW O€30MacHOCTH,
po0JeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:



CIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JJIsi caMOpas3BUTHS U (OPMUPOBAHUS KYyJIbTYpbl JUYHOCTH, €€ oOmeill u (QyHKUHOHAIBHON
IPAaMOTHOCTH;

BHOCUT BKJIaJA B ()OPMHUPOBAHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOY4YaloUIMXCs, HABBIKOB HX CaMOCTOSTEIbHOW Y4eOHOMH
JESITEeIbHOCTH, HKCIEPUMEHTAIBHBIX W HMCCIEIOBATENbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IOBCEIHEBHOW XHM3HH, TaK U B HPOPECCHOHATHLHON
NEeATEIbHOCTH;

3HAaKOMHT €O CIEUU(PHUKON HAYYHOTO MBIIIJICHHUS, 3aKJIa/JbIBA€T OCHOBBI IEJIOCTHOTO B3IJIs/la Ha €JUHCTBO NPHUPOJAbI U YEJOBEKA, SIBJIAETCS
OTBETCTBEHHBIM 3TanoM

B q)OpMI/IpOBaHI/II/I eCTCCTBeHHO'HaquOﬁ I'paMOTHOCTH 06y11a101111/1xc51;

CIocoOCTBYET (DOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
9KOJIOTUYECKOE 00pa30BaHKUE 00YUYaAIOIINXCSI.

JlaHHbIE HANIPaBICHUS B O0YYSCHUH XUMHH 00ECIICUNBAIOTCS CEM(PUKON coepKaHus y4eOHOTO MpeIMeTa, KOTOPBIN SBISIETCS MeAarorniaecKu
a/IalITHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKM XMMHH Ha ONPEEIEHHOM dTane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMsI OPUEHTHUPOBAH HA OCBOCHUE OOYUYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSTHMA
XHUMHH, OCHOB HEOPTaHMUYECKON XUMHUHU U HEKOTOPHIX OT/AETbHBIX 3HAUUMBIX MOHITHIA OpraHUYeCKON XUMUHU.

CtpykTypa cozepkaHus IporpaMmbl 0 XUMUU c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOI0 MOJX0/a K e€ n3ydeHuto. CosiepkaHue CKIaIbIBaeTCs U3
CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATUN O XUMHUECKON peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
I10 IIPUHLIMILY ITOCJIET0BATEIBLHOIO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOI'0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XVUMUH;

— YUYCHHUA O CTPOCHUHU aTOMa U XUMHYECKON CBsI3HU,

- Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHHGCKOﬁ Aucconranu BCUICCTB B paCTBOpPax.



Teopernueckue 3HaHUST pacCMaTPUBAIOTCSI HA OCHOBE SMITUPUYECKH MOJYUYEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT
OJTHOTO YPOBHS K JIPYTOMY, BBITIOJHSS (DYHKIUU OOBSICHEHUS M POTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH IPAKTHYECKOTO IPUMEHCHHUS U
IIOJIy4YECHUS U3y4aeMbIX BELIECTB.

OcBoeHne MmporpamMMbl 10 XUMHUHM CHOCOOCTBYET (POPMHUPOBAHUIO IPEACTABICHUS O XMMHYECKOH COCTaBJSIOIIEH HAay4YHOW KapTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOW IPHUPOJBI, IEHHOCTHOTO OTHOLIEHWS K HAay4YHOMY 3HAaHUIO M METOAAM IIO3HaHUS B Hayke. M3ydeHue XMMHMHM IIPOUCXOIMT C
NPUBJICUCHUEM 3HaHUH U3 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy w3ydeHWHM XUMHHM TIPOUCXOAMT (POPMHUPOBAHWE 3HAHMI OCHOB XHMMHYECKOW HAyKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
IIPAKTUYECKOHN JIeATEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOM KyJbTYpbI. 3ajlaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XWMHYECKMX 3HAHMH — BaXHEWHMX (PAKTOB, MOHATHIH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUU, JOCTYIMHBIX 0000IeHnit
MHUPOBO33PEHYECKOI0 XapaKkTepa, A3blka HayKH, B NPUOOLIEHUH K HAyYHBIM METOJaM IO3HAHUS MPU M3YyYEHUHU BEIIECTB U XMMHUUYECKUX PEaKIUid, B
(OopMHpPOBAaHNUY W PA3BUTHH TTO3HABATEIBHBIX YMEHHHA M MX MPUMEHEHHH B y4eOHO-TIO3HABATENFHONW W Y4€OHO-HCCIEeIOBATEIbCKON eI TeIbHOCTH,
OCBOEHMH IpaBUII O€30MaCHOr0 OOpaIlleHus C BELECTBAMU B IOBCEIHEBHON KU3HH.

HpI/I HU3YUCHUHN XUMHHU HA YPOBHC OCHOBHOT'O O6IJ_[CFO 06p330B8.HI/IH Ba’XKHOC 3HAYCHUC HpI/IO6pCJ'II/I TaKuC OCJIH, KaK:

— (opMUpOBaHNE UHTEUIEKTYaIbHO PAa3BUTON JIMYHOCTH, FTOTOBOI K caM0OOOpa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HMPUHATHIO PEIICHU,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KHU3HU;

— HaNpaBJIEHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPUOOIIEHNE 00yJaIOMUXCsl K CaMOCTOSITEIbHON MMO3HABATEILHON JEATEIbHOCTH, HAYYHBIM
MeTO/aM MOo3HaHus, ((OPMHUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

—o0ecredeHne yClIoBU, CIIOCOOCTBYIOITUX MPUOOPETEHHIO 00YJAIOIITUMUCS OTbITAa PA3HOOOPA3HOM JEATEIHLHOCTH, TIO3HAHUS M CAMOIIO3HAHUS,
KJIFOYCBBIX HABBIKOB (KJ'IIOLICBBIX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUIOB JECATCIIBHOCTH,

—dopmupoBanue oOmie (yHKIMOHAIBLHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBACHATH M OLICHHUBATH SIBJICHUS
OKPY’KaloIIero MUpa, UCIOJIb3Yys 3HAHUS U OIIBIT, TOJIyYEHHbIE TIPU U3YYEHUH XUMHUH, IPUMEHATh UX MPU PEIIEHUH MPOOJIEM B MOBCEIHEBHON U3 HU
U TPYZAOBOM J1€ATEIBHOCTH;

—dopmupoBaHue y 00y4aromuxcsi TYMaHUCTHUYECKUX OTHOLICHHWM, MOHUMAaHMs IIEHHOCTH XMMHMUYECKUX 3HAHUHM Ui BBIPAOOTKU SKOJIOTMYECKU
11e1ec000pa3HOro MOBEACHUS B ObITY M TPYJOBOU JESATENbHOCTH B LIESX COXPAHEHUS CBOETO 37I0POBbS M OKPYKAIOUIEH MPUPOIHON CpeIbl;



— pa3BUTHE MOTHUBAIIMK K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAITPABIEHHOCTH JAIbHENUIIET0 00yUYeHUSI.

OO1miee yncio 4acoB, OTBEACHHBIX JUISI U3YUSHHsI XMMHH Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHus, coctariser 136 yacos: B 8 kiacce — 68
yacoB (2 4yaca B HeJleNto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC

HepBOHa‘laﬂbele XUMHUYECCKHUE ITOHATHUSA

[Ipeamer xumuu. Posnb XUMHM B KU3HM YellOBeKa. XMMHUs B cUCTEeME HayK. Tena u BemecTBa. PU3MUECKUE CBOWCTBA BELIECTB. ATrperaTHoe
cocrosinue BemecT. [loHsTHE 0 METOMaX TTO3HAHUS B XUMUH. UKCThIe BelecTBa U cMecr. CiocoObl pa3ieiieHus: CMeceu.

ATOMBI ¥ MOJEKYJbl. XUMUYECKHE 3JeMEeHTbl. CUMBOJIbI XUMUYECKUX J1€eMEHTOB. [IpocThie U COXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnyeckas Gpopmyina. BanreHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsI aTOMHAs Macca.
OTHOcuTeNnbHAS. MOJIEKYJISIPHAs Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COCITUHEHUH.

KonuuectBo BemiectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U 4YUCa CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacy€rsl mo
dhopmynaM XUMHUYECKUX COCTMHEHUM.

duznyeckue U XUMHUUECKHUE sBIEHUS. XMUMHUYECKas peakius U e€ Mpu3HaKu. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XMUMHYECKHE YpaBHEHUS.
Krnaccudukanus XuMHUUecKUX peaklui (COeUHEeHUs, pa3IokKeHHs], 3aMELeHUs, OOMEeHa).



Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY/I0H, MpaBuiIaMi pabOThI B 1a00OpaTOpUX U MpHEMaMH 00paIieHus ¢ JJabopaTOPHEIM 000PYAOBaHUEM, H3YUCHHE
U omnucaHue (GU3NYecKuX CBOWCTB 0Opa3OB HEOPraHMYECKHX BEIIECTB, HaONOJeHHE (HU3MYeCKUX (IUIABIEHHE BOCKA, TasHUE JIbJa, PAacCTHpaHUE
caxapa B CTYIKe, KUIICHHE W KOHJEHCAlMs BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYH, NMPOKATUBAHHE MEIAHOI NPOBOJIOKH, B3aUMOJCHCTBHE Mela C
KHCJIOTOM) SIBIICHUH, HAOJIOIEHHE U ONMCAHKUE TPU3HAKOB MPOTEKAaHNsI XUMHUYECKUX peakuuii (pa3IoKeHue caxapa, B3auMOICHCTBIE CEPHON KU CIIOTHI
¢ XJIopuioM Oapusi, paznoxxenue ruapokcuna meau (II) mpu narpeBanuu, B3anMoaeiCTBHE kene3a ¢ pactBopoM coiu meau (II), nzyuenue cnoco6oB
paszesieHus CMeceil: ¢ IOMOIIBbI0 MarHuTa, (GUIBTPOBAHKE, BBITAPUBAHKE, AUCTHIUISINSA, XpoMaTorpadus, IPOBEICHNE OYUCTKH MOBAPEHHON COJIH,
HaOJIOZICHWE W OINHKCAaHHWE pe3yJbTATOB NPOBEACHUS OIbITA, WUTIOCTPUPYIOIIErO 3aKOH COXPAaHEHHs MAacChl, CO3/IaHUE MOJENe MOJICKYII
(IIIapoCTePIKHEBBIX ).

BaxHeliliue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB
Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucnopoa — snemMeHT u mpocroe BemiecTBo. HaxoxzaeHue kuciopoja B MpHpone, (pU3HUECKue U
XUMUYeCKHe cBoicTBa (peakuuu ropenusi). Oxcunapl. [Ipumenenne kucmopoaa. CriocoObl MOMydeHHs KHCIOPOa B JAOOPATOPUH M MPOMBIIIUIEHHOCTH.

KpyroBoport kucnopoaa B nmpupojae. O30H — alsIoTpornHas MOAU(PUKAIIS KUCIOPOA.

TennoBoil 3¢ ekt XuMHUECKOW peakluu, TEPMOXMMHUECKHE YpPAaBHEHMs, 3K30- W SHJOTEpMUYECKHE peakiuu. TOIuMBO: yroib M MeETaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHEe TapHUKOBOTo 3(pdekra, pazpyiieHne 030HOBOTO CIOSI.

Bonopon — snemeHT u npocroe BemiecTBo. HaxokaeHue Bojoposa B mpupoje, (pusnueckue 1 XMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHus. KHcioTsl 1 COJIHA.

Mossipabiii 00b€M ra3oB. Pacu€Thl 1o XUMUYECKUM ypaBHEHUSIM.
®dusunyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopbl. HachlllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BEIIECTBA B pacTBOpPE. XMMUYECKHE CBOMCTBA BO/Ibl. OCHOBaHUs. Pob pacCTBOPOB B MPUPOJIE U B )KU3HU YelloBeka. KpyroBopot BobI

B IpHUPOAC. 38.Fp$[3HeHI/IC MMPpUPOAHBIX BOI. OxpaHa " OYUCTKaA IMPUPOJHBIX BO.

Knaccudukanus Heopranndeckux coequneHuii. Oxcuapl. Knaccuduxarms okcumos: coneodpasyroiire (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBIC) U
HeconeoOpa3zyromue. Homenkiarypa okcuioB. dusndeckue U XuMHUeckrue cBoiicTBa okcuoB. [lomydyenne okcuaos.



OcHoBanus. Knaccudukanust ocHoBaHUM: IENOYM W HEpACTBOpUMBIE OCHOBaHMs. HomeHkiaTypa ocHoBaHMil. Pusnyeckue MU XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [loiryuenre ocHOBaHHUI.

Kucnorel. Knaccudukanus xucinor. Homenknarypa kucinor. Ou3nyecKkue W XMMHUYECKHME CBOWCTBA KHUCIOT. Psin akTuBHOCTH MeTaywioB H.
H. bekeroBa. [lonydyeHue KUCoT.

Comu. Homenknarypa cosieil. @uznueckre 1 XuMU4Yeckue cBoiicTa coseil. [lomyuenue coneil.
I'eneTnueckas CBsI3b MCXKY KilaCCaMU HEOPTaHUYCCKUX COCHHHCHHﬁ.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/IEeIIeHUE COJIepXKaHMUsl KUCIOpoJa B BO3IyXe, MOJydyeHHe, COOMpaHue, paclo3HaBaHUE M HM3y4YEHUE CBOMCTB KHUCIOPOAA,
HaOJI0ICHNEe B3aUMOCHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHHS M TPEKpalleHusi TopeHust (1oxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu
OKCHUJIOB U ONHCAHHE UX CBOICTB, MOJy4eHUE, COOMpaHME, PACIIO3HABAHUE M M3YYE€HHUE CBOMCTB BOJOpOAa (FOpEeHHuE), B3auMoJieiicTBUE BOOPOa €
okcugoM wmemu (II) (BO3MOXHO HCHONB30BAaHWE BHCOMATEPHANIOB), HAONIOJCHHE OOpa3lOB BEHIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3IMYHOM PacTBOPUMOCTBIO, IPUTOTOBJIEHNUE PACTBOPOB C OMpPEAENIEHHON MacCOBOH a0sel pacTBOPEHHOTO
BEIIIECTBA, B3aWMOJICHCTBUE BOJIBI C METa/UIaMH (HATpUEeM M KajbIlueM) (BO3MOXHO HCIOJB30BaHHE BHJIEOMATEPHAIOB), HCCIEAOBaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIAcCOB, HAONIO/IEHME W3MEHEHMs OKpPAacKd HHAMKATOPOB B PAcTBOpaxX KHUCIOT M IIeJI0Yel, H3ydeHue
B3aumoeiictBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIIOTHI, KMCIOT C METajUlaMH, peakUuil HeHUTpaln3aluy, MOJyYeHHE HEPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHME OJHOIO MeTajlla JPYTUM M3 DPACTBOPA COJIM, PELIEHUE DSKCIEPUMEHTAIBHBIX 3aJad 0 TeMme «BaxHelmme Kiacchl
HEOPraHUYECKUX COCAUHEHUN».

I[epuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux 1eMeHToB JI. U. MenneneeBa. CtpoeHue aToM0B. XUMHYECKAsl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE PeAKIINH

HCpBBIC IIOIIBITKH KJIaCCI/I(I)I/IKaI_II/II/I XUMHYECKUX 3yeMeHTOB. IloHsTue o rpymmnax CXOJHbIX J3JICMCHTOB (H_IC.TIO‘-IHLIC n MCJI0OYHO3EMEIIBHBIC
MCTAaJUIbI, T'AJIOTCHBI, HHCPTHLIC ra31>1). QHCMCHTBI, KOTOPBIC 06pa3y}0T aM(bOTepHLIC OKCHUABI U TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepuoanyeckas cuctema xumuueckux sneMeHToB . M. Menaeneesa. KopoTkonepuoanas u ATMHHONEPUOHAS (POPMBI
[Tepnonnueckoir cucrembl xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonel n rpynnel. @U3N4eCKUi CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U IPYIIIBI DJIEMEHTA.



Crpoenue aromoB. CocraB aToMHbIX snep. M3oronbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JO0YEK aTOMOB MEpBbIX 20 XMMHYECKHX
anemeHToB llepuonuyeckon cucremsl . M. MenneneeBa. XapakTepucTKa XMMUYECKOTO JIEMEHTA 10 €ro IOJI0KeHUIo B lleproauueckoi cucreme
. Y. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUS paJjiyCa aTOMOB XMMHUYCCKHUX 3JIEMCHTOB, MCTAJNIMUCCKHUX U HEMETATINIMYCCKUX CBOMCTB 11O rpymmnaM 1 nepuogam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoauyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHs HAayKu u nipaktuku. Jl. Y. Mennenees —
YUEHBIN U TPAKIAHNH.

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'ISIpHaH u HeHOJ'IHpHaH) CBA3b. 9H€KTp00TpI/II_[aT€J'ILHOCTB XUMHUUECKHUX dJIEMEHTOB. MoHHAs CBSI3b.
Crenenb okucieHus. OKUCINTEIILHO-BOCCTAHOBUTEIILHBIE pe€aKuuu. HpOHGCCLI OKHCJICHHS M BoccTaHOBIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN.
Xumuueckuii IKCnepumenm.

HU3YyUCHUC O6p33HOB BCIICCTB MECTAJIJIOB U HEMETAJIJIOB, B3aHUMOJICHCTBHEC THUAPOKCHUA HWHKa C pacTBOpaMHu KHUCIIOT U HIGJIO‘IGﬁ, IMPOBCACHHUC
OIIBITOB, UJUTFOCTPUPYIOIIHUX MTPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ (ropeHHe, PpCaKnn pas3jioKCHUs, COC,Z[I/IHGHI/IH).

Mesicnpeomemmoie céasu

Peanuzanus MeXnpeaMeTHBIX CBSI3eH MPU M3YUYEHUU XMMHM B 8 Kilacce OCYIIECTBISETCS 4epe3 MCIOIb30BaHHE KaK OOLIMX €CTECTBEHHO--
HAy4YHbIX OHATHUH, TaK ¥ MOHITUH, SIBIISIOLUIMXCS CHCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUHOTO IIUKJIA.

O6IJ_II/IG CCTCCTBCHHO-HAYYHBIC TIOHATUA: Hay‘leIﬁ (I)aKT, runoTresa, TCeOopus, 3aKOH, aHAJIN3, CHUHTC3, KJIaCCI/ICI)I/IKaLII/IH, NEpUOANYIHOCTD,
H&6HIO}I€HI/IG, OKCIICPUMCHT, MOACTIUPOBAHUC, USMEPCHHUEC, MOJICJIb, SIBJICHUC.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJ, H30TOMbI, PaAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUH 3apsl, BEIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, PU3nUecKre BEIMUNHBI, €IMHUAIIBI U3MEPEHUsI, KOCMOC, TIIIaHEThI, 3BE3 161, COJHIIE.

buonorust: porocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOTIAEMbIe, TOTUIUBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo U XuMHuuecKkas peaxkmus

HepI/IOI[I/IquKI/Iﬁ 3aKOH. HepI/IO,I[I/ILIeCKaSI CHUCTCMAa XHUMHUYCCKHUX OJJICMCHTOB I[ . MeH,Z[eJ'IeCBa. CTpOCHI/IC aTOMOB. 3aKOHOMCpHOCTI/I B
W3MEHCHHHU CBOMCTB XMMHYCCKHX DJIEMCHTOB ICPBLIX TpéX MeprUoaAO0B, KaJIK, KAJIbUWA U UX COCILI/IHGHI/Iﬁ B COOTBETCTBHH C ITOJTOKCHUEM 3JICMCHTOB B
HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUECM UX aTOMOB.

CTpOGHI/Ie BEIIIECTBA: BUAbI XUMHUYECKON CBSI3U. THUIIBI KPpUCTAJUIMICCKUX peI_HéTOK, 3aBUCHUMOCTb CBOMCTB BCIICCTBA OT THUIIA KpI/ICTaJ'IJ'II/ILICCKOI‘/'I
peI_HéTKI/I n BUAA XHUMHYECKON CBSI3H.

KHaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HCOPraHWMYCCKHUX BCIICCTB. XHUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJlacCaM
HCOPTaHNYCCKUX COCILI/IHGHI/Iﬁ, TFCHCTUYCCKAsA CBA3b HCOPraHNMYCCKUX BCIICCTB.

Krnaccudukanys XUMHYECKUX PeaKLUil M0 pa3iMyHbIM IpHU3HAKaM (10 YUCIYy W COCTaBY YYaCTBYIOIIMX B pEaKLMU BEIIECTB, 1O TEMJIOBOMY
3¢ eKTy, 0 U3MEHEHHIO CTENEHEeW OKMCIIEHUS] XUMHUUECKHUX JIEMEHTOB, 110 OOpaTUMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U HJ0TEPMUYECKHE
peaknyu, TepPMOXUMHYECKUE YPABHEHHUS.

[TonstTe o ckopoctu xumMuueckoil peakuuu. [lonatne o0 oOpaTHMbBIX U HEOOPATUMBIX XMMHMUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX U
reTeporeHHelx peakuusax. [londarne o karanusze. [lonsaTne 0 XumudyeckoM paBHOBecUU. PaKTOPBI, BIMSIONME HA CKOPOCTh XMMUYECKOM PEAKIUU U
ITOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaknuu, BHCKTpOHHBIﬁ 0alaHC OKHCIUTEIbHO-BOCCTAHOBHTEIIBHOMN pCaKkIuu. CocraBienue ypaBHCHI/II\/'I
OKHCIHUTECIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIB30BAHUEM METOAA SJICKTPOHHOI'O OajaHca.

Teopm{ BHeKTpOHHTH‘IeCKOﬁ JUCCcoHanuu. SHeKTPOJ'H/ITBI U HEJJICKTPOJIMTHI. KaTI/IOHI)I, aHWOHBI. MexaHnu3Mm JUCComuanuru BEIICCTB C
Ppa3iIMYHbIMU BUJIAMU XUMUYeCcKol cBsa3u. CTeneHb JUucconualmu. CuJsbHBIE U ca0bIe SJICKTPOJINTEI.



Peakiiun monHoro oomMeHa. Y caoBUS MPOTEKAHUS peaKIIMii HOHHOTO 0OMEHa, TOJIHBIE U COKpAII¢HHBIC HOHHBIC YpaBHEHUs peakiuii. CBoCTBa
KHUCJIOT, OCHOBAaHUM U COJICH B CBETE MPEACTaBICHUN 00 AJIEKTPOIUTHUYECKON aucconuaiuu. KauectBenHble peakiiuu Ha HoHbL. [loHATHE O THapOIU3E
COJIEH.

Xumuueckuii IKCnepumenm:.

03HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMUECKUX PENIETOK HEOPraHWYECKHX BEIIEeCTB —METaNIOB U HEeMETa/uioB (rpadura u anMasa), CIOKHBIX
BEIICCTB (XJIOpHJA HATPHsl), UCCICIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOH pPEaKIUU OT BO3ACUCTBUS Pa3IUYHBIX (PAKTOPOB, UCCICIOBAHHE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIEcCca TUCCOIUAINU KHCIOT, HIe0oYed M cojied (BO3MOXKHO HCIIOJNIB30BaHUE BUICO MAaTEPUAIIOB),
MIPOBEJICHUE ONBITOB, WLIOCTPUPYIOIIUX MPHU3HAKK MPOTCKAHMs PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHME OCajiKa, BBIJIEJICHUE ra3a, oOpa3oBaHUE
BOJIbI), OIBITOB, WIIIOCTPUPYIOMUX MPUMEPHl OKHUCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpPEHUEe, PEaKIMu pa3JIOKEHUs, COCIUHCHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIMi HA HOHBI, PEIICHUE SKCIICPUMEHTAIbHBIX 3a7a4.

HemeTauibl ¥ UX cOeIMHEHUSs

OO6mas xapaktepuctuka ramoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u (U3NYecKue CBONCTBA
MPOCTBIX BEIIECTB — TajOreHOB. XHWMHUYECKHME CBOICTBa Ha TpuMepe XJopa (B3auMOJCHCTBHE C MeTaUlaMH, HEMeTalJlaMH, IIeJI0YaMHu).
Xnoposogopo. CossiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MONIy4YeHHE, IpUMEHeHue. J[leficTBue Xjiopa U XJIOpPOBOJOPOAA HAa OPraHM3M 4YeJIOBEKa.
Bakueiime XJIOpUIbl ¥ UX HAXOXKACHHUE B TIPUPOJIC.

OOmast xapakrepucTuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIE cTeneHn OKucieHus. CTpoeHue U GU3nIecKue
CBOMCTBA MPOCTBIX BEIECTB — KUCIOPOJa M CEPbl. AJUIOTPOIHbIC MOJU(PHUKAIUK KUCIOPO/Aa U Cepbl. XMMUYECKUEe CBOMCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (hU3MYECKHEe W XUMHUYECKHE CBOMcTBAa. OKCHIIBI Cepbl KaK MPEICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (Qu3MUYecKHe W
XHUMHUYECKHE CBOMCTBA (O6HII/I€ KaK MMpeaACTaBUTECIA KJlacCa KUCIOT U CHeIII/I(i)I/IT-IGCKI/Ie). XUMHUYECKHE peaKknuunu, JeKamrue B OCHOBC IMPOMBIIIJIICHHOTO
croco0a TOJTy4YeHUs] CepHOM KUCIOTHI. [IpuMeHeHue cepHoi KUCaoThl. CONM CEPHOM KUCIIOThI, KAYECTBEHHAs peakius Ha cyibdar-uon. HaxoxneHue
cepbl U €€ COeMHEHHH B IpUpoJie. XUMUUECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl COeMHEHUSIMU Cephl (KHCIOTHBIE JOXKIU, 3arpsi3HEHNE BO3yXa U
BOZOEMOB), CITIOCOOBI €r0 TPEIOTBPAIICHHUS.

OO6mas xapakrepucTuka 31eMeHToB VA-Tpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHH OKUCIICHHI. A30T, paCIpOCTpaHEHUE B
npupoje, puznyeckne U XMMHUUIECKHe CBOMCTBA. KpyroBopor azora B mpupojae. AMMHAK, ero (U3NYECKUe U XUMUUYECKHE CBOMCTBA, MOJyUYCHUE U
npuMmerenne. Comu aMMOHUS, UX (PU3MUYECKUE U XMMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiiis Ha MOHBI aMMOHUS. A30THasI KHCIIOTa,
e€ momydeHue, pU3NUECKUE U XMMHYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENS Kiacca KHCIOT U cnenuduueckue). Mcnonp3oBanue HUTPATOB U
coJied aMMOHHSI B KQ4eCTBE MHUHEPATbHBIX yI0OpeHH. XUMHUYECKOEe 3arps3HEHNE OKPYXKAIoIeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH,



3arpsi3HEHUE BO3/yXa, MOYBBI M BOJI0EMOB). Docdop, amnorponHsie Mmoaudukanun dhochopa, husndeckne u xumudeckue cBoictra. Oxcup pocdopa
(V) u dpochopHras kucinoTa, GpU3nvecKue ¥ XUMHUYCCKHE CBOMCTBA, mosyueHue. Mcrnonb3oBanue Gocdaror B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

OOmiast xapakTepucTuka 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCICHH. YTIEPOH, aJUIOTPOIIHbIC
MOJU(UKAIINK, PAcIpOCTpaHEHHE B MpHpoJe, (u3mueckne M XUMHUYECKHe cBoicTBa. Axcop6mms. KpyroBopor yriepona B mpupoge. OKcuist
yriepona, ux (HU3MYECKHe W XUMHYECKHE CBOWCTBA, NCHCTBHE HA JKUBBIC OPraHU3MbI, MOJTYYCHHE M NPUMEHEHHE. DKOJIOTHYECKHE IMPOOJIEMBI,
cBsi3aHHBIE ¢ OKcuaoMm yriepona (IV), rumoresa riio0anbHOTO MOTEMJICHUS KIUMAaTa, MApHUKOBBIA 3P ¢eKT. YTonbHas KUCIOTa U e€ CONHU, HUX
¢du3nueckre U XUMUYECKHE CBOICTBA, NONIy4YeHHE U npuMeHeHne. KadecTBeHHas peakuusi Ha kapOoHAT-MOHBI. Vcronp30BaHue kKapOOHATOB B OBITY,
MEIUIHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHUCTBE.

[TepBoHavyabHBIC TIOHITHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepojaa (MeTaH, dTaH, dTHJICH, alleTHIICH, dTaHOJ, TIUIEPHH,
yKCyCHas Kucnota). [[pupoHbie HCTOYHUKH YTII€BOIOPOAOB (Yroib, MPUPOIHBIN Ta3, HEPTh), IPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIIIICHHOCTH. [IOHsATHE O OMOJIOTMYECKU BA)KHBIX BEIECTBAX: JKMpax, OENKax, YrieBoJAaxX — M WX POJU B KM3HU UelIOBeKa. MarepuaabHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHCHHIMA.

Kpemuuii, ero gusnueckue u xuMu4yeckre CBONCTBA, Mody4yeHne U npumenenue. CoequHeHus KpeMHusl B pupoje. Obuue npeacraBieHus 0o
okcuze kpemHus (IV) u kpemHueBolt kucnore. CHIIMKAThI, UX MCIOIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. BajkHelie CTpOUTENbHbIE MaTepUalibl:
KepaMHUKa, CTEeKJIO, IIEeMEHT, O€TOH, kesie300eToH. [Ipo0aeMbl 6€30MacHOro NCIOIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B TOBCEITHEBHOMN YKHU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE OOpa3I[0B HEOPraHWYECKUX BEUIECTB, CBOMCTB COJISSHOM KHCJIOTHI, NPOBEIACHHE KAa4ECTBEHHBIX pEAaKIMM Ha XJIOPUI-HOHBI H
HaOJI0ICHNEe MPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpa)karolue (U3NYeCKHe U XUMHUYECKUE CBOWCTBA TaJOr€HOB M UX COEIMHEHHH (BO3MOXKHO
WCIIOJIH30BaHUE BUEOMATEPUATIOB), O3HAKOMIIEHHE ¢ O00pa3liaMH XJIOPUJIOB (TAJIOTEHUIOB), O3HAKOMJIEHUE ¢ 00pa3iiaMu cepbl U €€ COCTMHECHUIMU
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEpPHUAIOB), HAOIIOACHUE MTpoliecca OOyTIMBaHUS caxapa IMoJl JIeHiCTBUEeM KOHIEHTPHUPOBAHHOM CEpHON KHCIOTHI,
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBIIEHHOI CEpHOM KHUCIOTHI, IPOBEACHNE KaUYEeCTBEHHONW PeaKIMK Ha Cyiab(haT-nOH U HaOJI0/IeHne pU3HaKa eé
NpOTeKaHMs, O3HAKOMJIEHHE C (U3NYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa M MX coeluHEHHH (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMATEPUANIOB),
oOpa3uamu a30THBIX U QochOpHBIX ynoOpeHuil, monydyeHue, coonpanue, pacrio3HaBaHUe U U3y4YEHHE CBOMCTB aMMHUaka, MPOBEACHUE KauyeCTBEHHbIX
peakimii Ha HIOH aMMOHUS U (pocdaT-uoH U U3yyeHHe MPU3HAKOB UX NMPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOW KHCIIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BAHKE BHUIEOMATEPUAJIOB), M3yUY€HUE MOJeNeld KPUCTAIUIMUYECKUX PeHIETOK anmasa, rpadura, ¢yiepeHa, 03HaKOMJIEHHE C
MPOIIECCOM a/ICOPOIIMK PAaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM IMPOTHBOrasza, MojydeHue, coOMpaHue, pacro3HaBaHUE U
M3Y4YE€HHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-HOHBI U M3y4EHUE MPHU3HAKOB UX MPOTEKaHUS,



O3HAKOMJICHHUE C HpOHYKHHeﬁ CHUIMKATHOM IIPOMBIINIJICHHOCTHU, PCIICHUEC OSKCICPUMCHTAJIIBHBIX 3ada4d II0 TEMC «BaxHelmme HeMeTalJlbl U HUX
COCAMHCHUA.

MeTajliibl M UX COeAHMHEHHS

OO1w1ast XapakTepUCTHUKA XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX MOJIOKeHUs B [leproanueckoil cucreMe XUMHUECKUX IEMEHTOB
J. W.MengeneeBa u crpoeHuss aromoB. CrpoeHune MerawioB. Meraumueckas CBSI3b M METAJUIMUECKas KPHUCTAJUIMYECKas periérka.
DNEeKTPOXUMHUUYECKUH psil HANIPsDKEHUH MeTaioB. @U3ndeckue U XuMUYecKue cBoMcTBa MeTaioB. O0mue cnocoOs! noaydeHus MetaioB. [lonsTue
0 KOPpO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI WX OT KOoppo3uu. CIutaBbl (CTalb, YyryH, QIOPATIOMUHUN, OpOH3a) M UX NMPHUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH.

lenouynsle MeTaisl: nonoxenue B [lepuoanueckoit cucteme xumndeckux 3anemeHToB [l. . Menneneesa, ctpoeHne ux aTOMOB, HAX0)KJICHUE B
npupoje. Pu3zndeckue U XMMUYECKHE CBOMCTBA (Ha Ipumepe HaTpus W Kanust). OKCUIbl U THAPOKCHIbI HATpUs U Kanus. [IpuMeHeHne 1e104HbIX
METaJUIOB U UX COCIUHECHUM.

[IleouHO3eMENbHBIE METAUIbl MarHuid W Kaibluid: mosnokeHue B Ilepuoamueckoit cucreme xumudeckux siemeHtoB JI. M. Menpeneena,
CTpOCHHE UX aTOMOB, HaXOXKJeHHE B mpupoje. Puznueckne U XMMUUYECKHUE CBOWCTBA MarHus M Kalblvs. BaxkHelne coennHeHus: Kanblus (OKCHUT,
TUIPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AsmromunMit: nosoxenne B [lepuonnueckont cucreMe xumuueckux 3nemeHToB . M. MenneneeBa, cTpoeHHe aToMa, Hax0XKICHUE B TPUPOJIE.
duznyeckue U XMMHUYECKHEe CBOICTBA amoMUHUsA. AMGBOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCUAA aTFOMUHHUS.

Kenezo: nmonoxenue B Ilepmoanueckoil cucreme xumuueckux siemeHToB J[. WM. MeHneneeBa, cTpoeHHE aroma, HaXOXACHUE B IPHUPOIE.
dusnueckre 1 XUMUUIECKHE CBOMCTBA kerne3a. Okcubl, ruapokcuabl u conu xenesa (11) u sxenesa (III), ux cocras, cBoMCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMIJICHHE ¢ 00pasllaMyd METasIOB U CIJIaBOB, MX (PU3UYECKUMH CBOMCTBAMHU, M3YYCHHE PE3YyIbTATOB KOPPO3HHU METAIOB (BO3MOKHO
WCIIOIB30BaHUE BUIEOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCWUCTBHUS OKCHAA KalblMsl W HATpusl € BOAOW (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIICIOBAHNE CBOMCTB KECTKOM BOBI, MpOIlecca TOPEHHUS Kelle3a B KUCIOPoe (BO3MOKHO HCIIOJIb30BAHHUE BUACOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIus, aTlOMUHMS, ITMHKa, xene3a (I1) u xenesa (III), menu (I1), nHabmonenue u
OIHCaHWE TPOILIECCOB OKPAIIMBAHUS IUIAMEHHM MOHAMM HATpUs, Kalus W Kalblus (BO3MOXXHO HCIIONH30BAHHE BUACOMATEPUAJIOB), HUCCIIEIOBAHUE



aM(i)OTepHBIX CBOICTB ruapoKCcuaa aJIlOMHUHHUA W THAPOKCHA HHHKA, PCHICHUC JSKCIICPUMCHTAJIBHBIX 3aJad II0 TEME «BaxkHe#mme MeTauIbl U UX
COCAMHCHUA.

Xumus ¥ OKpy:Kaomas cpeaa

BemectBa n MaTc€purajibl B HOBCGHHGBHOﬁ JKM3HH 4YeoBeka. be3ormacHoe MCcnoab30BaHUE BCIICCTB U XHMMHWYCCKUX peaKI.[PIfI B 6BITy. HepBaﬁ
IMoMOIIb IMTPpU XUMHUYCCKUX 0KOraX U OTPAaBJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karolled cpeabl (IpeleiabHas JolycTuMasi KoHUeHTpauus BemecTts, nanee — I1JIK). Ponp xumuu B penienuu
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuit Ikcnepumenm:
n3y4yeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAJIBI).
Meoswcnpeomemnnie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H MpHU M3y4YEHHHM XUMHUU B 9 Kiacce OCYIIECTBISETCS 4epe3 HMCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX NOHATUMN, TaK U MOHATHUH, SBJISIOMNXCS CHCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OOmme ecTeCTBEHHO-HAyUHbIE TOHSTHS: HAy4YHBIM (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHalU3, CUHTE3, KIacCU(UKAIUs, MEPUOTUIHOCTD,
HaOI0IeHNe, SKCTIEPUMEHT, MOICTUPOBAaHNE, H3MEPEHUE, MOJIENb, SIBIICHUE, TAPHUKOBBINA A (EKT, TEXHOIOTUS, MaTepUalbl.

®dusnka: Marepusi, aToM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOMNbI, PAJIUOAKTHUBHOCTb, MOJEKYNA, SJIEKTPUUYECKUU 3aps,
MIPOBOJIHUKH, TIOJYNPOBOAHUKU, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras3,  pacTBOD,
PacTBOPUMOCTh, KPUCTAJUTMUECKAsT PEIIETKA, CIIIaBhl, (PM3MUECKUE BETHUMHBI, €AMHUIIBI U3MEPEHUs, KOCMUUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/IbI,
CounHize.

buonorus: ¢ortocunTes, npixanue, Ouocepa, dKocHCTEMa, MUHEpAIbHbIE YAOOPEHHS, MHMKPOAJIEMEHTBI, MaKpOAJIEMEHThI, MHUTATEIbHbIC
BEIIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOTTAEMbIe, TOTUIUBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O OBHIEI'O

OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS IIPOTPAMMbI OCHOBHOTO 00IIIer0 00pa30BaHusl IOCTUTAIOTCS B X0/1€ 00yUCHHsI XUMHHU B €IMHCTBE YUCOHOH U
BOCIIUTATEIILHON JICATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCHHCKHMH COIMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU,
MPUHATEIMU B OOIIECTBE TMpaBHJIAMH W HOPMAaMH TIOBEJICHUS H CIIOCOOCTBYIOT IpoIleccaM CaMOITIO3HAHMS, CAMOPA3BUTHUS W COIUATH3AIAH
00y4arouXxcs.

JIn4HOCTHBIE pe3yiibTaThl OTpaXXar0T T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHLCAH CHUCTEMOM MO3UTHBHBIX II€HHOCTHBIX OpI/IeHTaHI/Iﬁ u
paciiupeHUEC ONbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM YHCJIC B HaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOWIECHHsI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEAUIO, IOHUMAHHsI 3HAYECHUsI XUMHYECKOW HAyKH
B JKM3HU COBPEMEHHOTO OOIIEeCTBA, CIOCOOHOCTH BIAJAETh JOCTOBEPHOM HH(pOpMalued O MEepelOBbIX JOCTHIKEHUSAX M OTKPBITUAX MHUPOBOH U
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOILECTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MIPEACTABICHUS O COLMAIBHBIX HOPMAaX M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHUM B KOJUICKTHBE, KOMMYHMKATHUBHON KOMIIETEHTHOCTU B
OOIIECTBEHHO MOJIE3HOU, y4yeOHOHMCCIeI0BaTeIbCKONW, TBOPUYECKOH M JPYruxX BHUAAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
NeSITeIbHOCTH TPU BBIIIOJHEHUN Y4YeOHBIX, TMO3HABATEIbHBIX 3aJ]1a4, BBITOJHEHUH XHUMHUYECKHUX SKCIEPUMEHTOB, CO3JAHUM Y4YEOHBIX IPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MPOIIECCe ATOM yueOHOI AedaTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHHE M MOCTY KU
CBOMX TOBAPUIIEHN C TO3ULIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN TOCTYIIKOB;



3) HIEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE M XMMHYECKON PEAKIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U
COCTABJIAIOLINE OCHOBY JUIf MOHMMAHUS CYLIHOCTH Hay4HOH KapTHHBI MHpa, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPObI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHOM CPEIoi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MM03HABATEIHHBIE MOTHBEI, HAIPABJICHHBIE HA TIOJYyYEHUE HOBBIX 3HAHHM 110 XUMHH, HEOOXOIUMBIC JUIsi OOBSICHEHHS HAOTF01aeMbIX MPOIIECCOB U
SIBJIGHUH, TI03HABATEIbHON, MH(POPMAIIMOHHON U YUTATENBCKON KYJIbTYPhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON pabOThI ¢ yUeOHBIMU TEKCTaMH,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMHA TEXHHUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHUIO ¥ IO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHIO, IPOSKTHOW U MCCIIEI0BATEIbCKON
IEATeNILHOCTH, K OCO3HAaHHOMY BBIOOPY HalpaBJICHHOCTH M YPOBHS 00yUYCHHUS B TAJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 37]0POBbIO, YCTAHOBKHM Ha 37]0pOBbIN 00pa3 »KU3HU, OCO3HAHUE TOCIIEICTBUN
U HeNpHUATHE BPEIHBIX MPHUBBIYEK (YIMOTPEOJIEHMs alKOrojsl, HapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJEHUs MpaBuUi O€30MacCHOCTH NpHU
oOpallleHuu C XUMHUYECKUMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO Tpodeccuil u TpyAa pa3IuyHOro poja, yBaKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOH JESTENIbHOCTH, B TOM
Yyclie Ha OCHOBE MPUMEHEHMsI TPEAMETHBIX 3HAHUI MO0 XMMMH, OCO3HAHHBIH BBIOOP MHIUBUAYAIbHOW TPACKTOPUHU NMPOJOJIKEHHUS 00pa30BaHUS C
y4ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHHM, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEeHON MPOo(peCCUOHATbHON JesTeIbHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHM, TOTOBHOCTh a1allITHPOBAThCS B MpodeccroHallbHOM cpeie;

6) 3K0JIOrMYecKOro BOCIIUTAHMS
HKOJIOTHYECKHU 1e7IeCO00pa3Hoe OTHOIICHHE K MPHPOJE KaK MCTOYHHKY JKU3HH Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, MOHUMAHHUE IIEHHOCTH

3JI0pOBOTO M 0€30MacHOro o0pasa >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUECKOMY M TICUXHUYECKOMY 3/10POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIO/IEHHs ITPABUII 0€30MaCHOr0 MOBEIEHUS NP padoTe C BELIECTBAMU, a TAK)KE B CUTyallUsAX, YTPOXKAIOLINX 30POBBIO U KU3HU JIIOJIEH;



CIOCOOHOCTH NMPUMEHAThH 3HAaHUS, M0JIydaeMble IPH U3YYEHUU XUMUH, JUIsSl pEILIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOIHON cpeoH, st
MOBBIIICHUST YPOBHSI 9KOJIOTUYECKOH KYJIBTYphl, OCO3HAHUS TI00aTBFHOTO XapaKTepa HKOJOTHUYECKUX MpoOJeM U MyTed MX peIIeHHs MOCPEICTBOM
METOJI0OB XHUMHUU, 3KOJOTUYECKOTO MBIIIJICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B II03HABATEIbHON, KOMMYHUKATUBHON M COLMAJIBHOM IPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranpeaIMeTHBIX pPe3y/lbTaTOB BBLACISAIOT 3HAUMMbIE A7 (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYUYHbIE MMOHATUS (3aKOH, TEOpHs,
NPUHINI, TUTIOTE3a, (PaKT, cucTema, MPOIECcC, SKCIEPUMEHT U JPYroe.), KOTOPbIe MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpenMeTax W
MIO3BOJISIIOT HA OCHOBE 3HAHWH U3 3TUX NPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHONW HAy4YHOM KapTHHE MHpa, U YHUBEpCaJbHbIC YUeOHbIC
neiicTBusl (TIO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIe 00OecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO U OCYILECTBIICHUIO YU€OHOH 1eATEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS
Ba3oBble joruyeckue aeiicreus:

YMEHHUS HMCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUS TPU OCBOCHHHM 3HAHHI: PACKPBIBATH CMBICT XWMUYECKHX MOHATHH (BBIIEISATH MX
XapaKkTepHble MPHU3HAKW, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHSAMH), WCHOJB30BaTh MOHATUSA JUISI OOBSICHEHHUS OTIEIbHBIX (PAKTOB H
SIBJICHWH, BBIOMPATh OCHOBAHHUS W KPUTEPUH ISl KIACCU(PUKAIMH XUMHYECKHUX BEIIECTB W XWMHUUYECKHX PEAKIWH, yCTaHABIWBATh MPUYHHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY 00bEKTaMU M3yUEHHUsS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IETYKTUBHBIC, 110 aHAJIOTHH), IEIaTh BHIBOIBI
1 3aKITFOUCHUS,

yYMEHHE MPUMEHSTh B Mpoliecce MO3HAHUS MOHATUS (IPeIMETHbIE U METaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBbIE) MOJIEIH, UCIOJb3YEMbIE B
XUMHH, MPeoOpa3oBbIBaTh IIUPOKO MPUMEHsIEMble B XUMHUU MOJI€IbHBIE MPEICTABICHUS — XUMHUYECKUMH 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dopmyna u ypaBHEHHE XMMUYECKON PEaKIMU — MPH PEIIeHUH y4eOHO-IT03HABATENbHBIX 3a/1a4, ¢ YYETOM 3TUX MOJIENBHBIX MPEACTABICHUHN BbISBIISATH



U XapaKTEpHU30BaThb CYHICCTBCHHLIC IIPHU3HAKKW H3Yy4aCMbIX 00BEKTOB — XMMHYECKHX B€IIECTB MW XHUMHUYCCKHUX peaKuHﬁ, BBISIBJIATH 06H_[I/Ie
3aKOHOMCPHOCTU, NPUIUHHO-CIICACTBCHHBIC CBA3U U IMMPOTUBOPCUUA B U3YyHACMBIX ITPOLECCAX U SABJICHUAX.

ba3oBble ncciaenoBarelibCKue AeiiCTBHS.

YMEHHE HCIOJIb30BaTh MMOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, @ TAKXKE B KAUeCTBE OCHOBBI JUIsl ()OPMUPOBAHUS TUIIOTE3BI
I10 MTPOBEPKE MPABUIIBHOCTH BBICK a3bIBAEMBIX CYXKICHHUI;

pUOOpETEHUE OIBITA IO TUIAHMPOBAHUIO, OPTAHU3ALMU U IPOBEICHUIO YUSHHUECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJIOM IpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 0OOOIIEHHS U BBIBOJBI 110 pe3yjbTaTaM MPOBEIEHHOIO OIbITA, MCCIEIOBAHUSA,
COCTABJIATh OTYET O MPOJEIAHHON padore.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMpPATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IMUYHBIX BUIOB M (OPM HPEJCTABICHUS, MOJy4YaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (Hay4yHO-TIONYJSpHAs JHUTEpaTypa XUMHUYECKOI'O COJIEpXaHHUs, CIpaBOuYHbIe MocoOus, pecypchl MHTepHeTa), KpUTHUECKHU OLIEHHWBATH
MPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE NPUMEHATh Pa3IUYHble METOJbl U 3alpOChl NMPHU MOUCKE M 0TOOpe MH(OPMALMM U COOTBETCTBYIOILUX JAHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHUST YYEOHBIX M IMO3HABATEIBHBIX 3aJad OINPENeNIEHHOTO THIA, MPHOOPETEHHWE OIbITa B O0JACTH WCIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH, OBJIAJeHHE KyJIbTYpPOH AaKTMBHOTO HCIOJb30BAHUS PA3IMUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSATENBbHO BHIOHMPAThH
ONTUMANIbHYIO0 (OpMY TpPEICTaBICHUS WHPOPMALUU WM WLTIOCTPUPOBATH pelIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMu, IpYTHMHU
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMU;

YMCHHE HCIOJb30BATh HW AHAJIM3UPOBATH B IPOLCCCC y‘Ie6HOI>’I U HCCIEI0BATEIbCKON AEATEIbHOCTH I/IH(I)OpMaLII/II-O O BJIMAHHH
MMPOMBIINIJICHHOCTH, CCIILCKOI'O XO035iiCTBa U TPAHCIIOPTA HA COCTOAHUC OKPY)KaIOIJ_ICﬁ HpPIpO,Z[HOﬁ CpCabl.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHble 1eliCTBHUS:



YMEHHMsI 3aJaBaTh BONPOCHI (B XOJe quayiora W (WJId) JUCKYCCHUHU) MO CYIIECTBY OOCYXAaeMOll TeMbl, (pOpMyIHpOBATh CBOM MPEIOKECHUS
OTHOCUTEJILHO BBIMIOJHEHUS MPEJIOKEHHOM 3a1a4H;

YMCHHA NPCACTABJIATH ITOJYUCHHBIC PC3YJIbTAThbI MO3HaBaTEIbHOMN ACATCIIBHOCTH B YCTHBIX M HHCBMCHHBLIX TCKCTaX; ACJIATHb IMPE3CHTAILHUIO

pe3yabTaTOB BBIMOJIHEHUS XMMHYECKOTO S3KCIEpUMEHTa (J1abOpaTOPHOTrO OMbITa, JIAOOPAaTOPHOW pabOTHl MO HCCIEAOBAHUIO CBOMCTB BEIECTB,
y4eOHOT0 MPOCKTA);

YMEHHUSI Y4eOHOIro COTPYJHHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM I103HABaTEIbHOM M MCCIIEJOBATENBCKON JESITEIbHOCTH MPU PEleHUU
BO3HUKAIOIIUX NpOoOJIeM Ha OCHOBE yuéra OOLIMX MHTEPECOB U COIJIACOBAHMS MO3MLMN (00CYXIeHUS, OOMEH MHEHUSIMH, «MO3IOBBIE IITYPMbD»,
KOOp/AMHAIMSI COBMECTHBIX JICHCTBUH, ONpeiesieHNe KPUTEPHUEB MO OLIEHKE KaueCTBa BBIIIOJHEHHOM padoThl U Apyrue).

PeryasiTuBHbIe yHHBepcabHbIe y4eOHbIe NeiicTBHA:

YMEHHE CaMOCTOSTENIILHO OIpEeNeNaTh LEeIH JeATeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBAaThH U MPU HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BBIOMpaTh Hanbosee 3PpGeKTUBHbIE CIIOCOOBI pelIeHNs Y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, CaMOCTOSITEIILHO
COCTABIIATh MJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJlTOPUTM JAEHCTBHM NMPH BBHIIOIHEHNUH 33aHNUH C YUETOM IOJTyYeHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX

00BbEeKTax — BCIICCTBAX M PCAKIMAX, OLICHUBATH COOTBCTCTBHUEC IMOJTYYCHHOI'O pE3yJibTaTa 3asIBJIICHHOM e, YMCHUEC HCIIOJIB30BATh U aHAJIU3UPOBATH
KOHTCKCTHI, IIpeAyIaracMbI€ B yCJIOBHUU 3a,I[aHPIfI.

INPEAMETHBIE PE3YJIBTATbBI

B cocrase MPEAMCTHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEILHOTO COJACpKaHuA, YCTAHOBJICHHOT' O JIaHHOM (I)C,Z[CpaJIBHOﬁ pa6oqeﬁ nporpaMMoﬁ,
BBIJACIIAIOT: OCBOCHHBIC 06yanOHlHMHC${ HAaYYHBIC 3HAHUA, YMCHUA U CITIOCOOBI ﬂeﬁCTBHﬁ, CHeI_[I/I(bI/I‘IeCKI/IC JJIs0 HpeﬂMeTHOﬁ oOactu «XI/IMI/I}I», BUBI
ACATCIIBHOCTH 11O MOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIPCTALUN, npeo6pa3OBaHmo N MPUMCEHCHUIO B PA3JIMYHBIX yqe6HLIX " HOBBIX CUTYyallUAX.



K xoH1y 00y4enus B 8 kijiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHSATHH: aTOM, MOJIEKYJIa, XMMHMYECKHH 3JIEMEHT, IIPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO, CMECH
(omHOpOJIHAS M HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJsipHas Macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10Js XMMHUYECKOr0 3JIEMEHTa B COEIMHEHMM, MOJIAPHBIA O0O0BEM, OKCHJI, KHCIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCIICHHS, XUMHAYECKas peaKIys, KIacCu(PUKAIM PEaKuil: peakuy COSAUHEHUS, PEeaKMK Pa3I0KEeHUs, PEaKIUN 3aMeIIeHUs, peakiui oOMeHa,
9K30- U HHJIOTEPMHMUYECKHE peaKIMH, TerjaoBoil 3(ddeKkT peakuuu, sApo aroma, JIEKTPOHHBIA CIOW aTOMa, aTOMHas OpOWUTallb, paguyc aroma,
XUMHUECKas CBSI3b, NOJIIPHASI M HETIOJISIpHAsl KOBAJIEHTHAs! CBSI3b, HOHHASI CBSI3b, MOH, KATHUOH, aHUOH, pacTBOP, MaccoBast 10JIsl BEIleCTBa (IIPOLEHTHAs
KOHIIEHTpALUs) B pacTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U PUMEHSATH 3TU MOHSTHS [IPU ONMCAHUM BELLECTB U UX MPEBpAILCHU;
UCIOJIb30BAaTh XUMUYECKYIO CHUMBOJIUKY Ul COCTaBJIEHUs ()OPMYIT BELIECTB U YPAaBHEHUI XMMHUECKUX PEaKLUi;

OTIPEIENIATH BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSX, CTETICHb OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TIPUHAICKHOCTD
BEIIECTB K OIpeesIEHHOMY KJIacCy COeIMHEHHH 1o (hopMysiam, BUJ XUMHUECKON CBSI3U (KOBAJIEHTHAs! U MOHHAsS) B HEOPTaHUUECKUX COCTUHEHUSX;
packpbiBaTh cMmbIci [lepuonnueckoro 3akona /. M. MenneneeBa: 1eMOHCTpUPOBATh NOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
2JIEMEHTOB OT MX NoJjoXkeHus B Ileprognueckoil cucteme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4EHMs, 3aKOHAa ABOTapo;

OIUCBIBATh U XapaKTepu3oBaTh TabnnuHyto hopmy Ileproauueckoil cucTeMbl XMMUYECKHX JIEMEHTOB: pa3inyarh MOHATUS «TJaBHas noArpynmna (A-
rpynna)» U «mnobouHas noxarpynna (b-rpynma)», manele u OoJbIIME€ NEPUOIbI, COOTHOCUTH OOO3HAUEHHUs, KOTOpbIE HMEIOTCS B TaOIMIle
«Ilepunonnyeckas cuctema xumMuueckux aneMeHToB /. . MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB u 3apsf s1pa, 00IIee YUCIIO IJIEKTPOHOB U PACIIPEICIIEHUE UX 10 2JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMHUYECKHE peakUuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKLUU
BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHUYECKUE CBOMCTBA BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEpK/as OMHCAHHE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIH;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHMS] XMMHUUYECKUX IMpEeBpaLICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMeHTa Mo (GopMysie COeIUHEHUs,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJIUTE PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIIVH;



MIPUMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTEIBHON NeATeIbHOCTH — aHajlu3 U CHUHTE3, CpaBHEHHE, 0000IleHre, CUCTeMaTU3allnio, KiacCu(pUKalHUIo,
BBISABJICHUC IMTPUYUHHO-CJICACTBCHHBIX CBSI3EU — I U3y4YCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbI IMTO3HAHUSA —
HabI0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, HKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

CJIEJIOBATh IMpaBWJIAM IOJIb30BAHUS XMUMHYECKON MOCYI0W M 1ab0paTOpHBIM OOOPYJAOBaHHMEM, a TaKKe MpaBWIaM OOpalleHUs C BEIISCTBAMHU B
COOTBETCTBUHM C HHCTPYKLUHSMHU IO BBIIOJHEHHUIO Ja0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUI0O M COOMPAHHIO Tra3000pa3HBbIX BEIIECTB
(BomopoJia ¥ KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MAcCCOBOM J10JIe pacTBOPEHHOrO BEIECTBA, IUIAHUPOBATH W MPOBOIUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 110 PAaCllO3HABAHUIO PACTBOPOB WIEJIOUEH M KUCIOT C MOMOIIBIO MHIUKATOPOB (JakMyc, (peHondTanent, METHIOPaHK U

JPYTHE).

K koHIy 00y4eHwus B 9 Kjiacce mpeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAIOITNXCS YMCHHIA:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHMYECKUX INMOHATUN: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA, MOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE
BEIIECTBO, BAJCHTHOCTh, OJJIEKTPOOTPULIATEILHOCTh, CTEIICHh OKMCIICHUS, XUMHUECKasi PEaKUus, XUMHUUECKasi CBSI3b, TEIUIOBOH Y(PQEKT peaxiud,
MOJIb, MOJIIPHBIII 00BEM, PacTBOp, DIEKTPOJIUTHI, HEIEKTPOIMUTHI, HIIEKTPOJIUTHYECKAsT JUCCOLUAIMs, PEeaKlMd MOHHOro OoOMEHa, KaTallu3aTtop,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpATHMBbIE DPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH, OKHCIUTENIb, BOCCTAaHOBUTEIID,
OKHCJICHHE U BOCCTAHOBIIEHHUE, aJUIOTPONHUs, aM(OTEPHOCTb, XUMHUYECKast CBS3b (KOBAJIEHTHAs, HOHHAs, METAJUINYeCKast), KpUCTaJUTMUEeCcKasi peleTka,
KOppPO3Hsl METAJLIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pEaKIUH, peaenbHo fonyctumas konuentpanus I1/1K Bemectsa;

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUM U IPUMEHATH OTU ITOHATUS IIPU ONMCAHUU BEILECTB U UX IIPEBPAILICHHUI;
HCI0JIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIuii;

ONPEIENATh BaJCHTHOCTb WU CTENEHb OKUCIEHUS XUMUYECKHUX DIIEMEHTOB B COEAMHEHUSAX PAa3JIMYHOIO COCTaBa, IPUHAJUICKHOCTb BEILIECTB K
OnpefeNIEHHOMY KJIacCy COEIMHEHUH 1o ¢opMyliaM, BHUJ XHUMHUYECKON CBsI3M (KOBaJIeHTHasl, MOHHAs, METaJUIMYecKas) B HEOpPraHMYeCKHX
COEIMHEHUSX, 3aps/l MOHA M0 XUMHUYECKOH (opMmysie, XapakTep Cpeibl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COEAMHEHHH, TUI KpUCTaITMYECKOn
PELIETKN KOHKPETHOIO BELIECTBA,

packpeiBath cMbich Ilepuonndeckoro 3akona JI. . MenneneeBa U J€MOHCTPHUPOBATh €0 MOHMMAHUE: ONMUCHIBATH U XapaKTEPU30BaTh TaOIMUHYIO
¢bopmy Ilepuoanueckoit cucTeMbl XMMUYECKHX 3JEMEHTOB: paziuyaTh MOHATUS «riaBHas noarpynna (A-rpymma)» u «mobouyHas noxarpynna (b-
IpyIIa)», Majble U OOJbIINE MEPHObI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOINYECKOI TabuIle, ¢ YUCIOBBIMU XapaKTePUCTUKAMHU
CTPOEHHS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB M 3aps]l Apa, o0IIee YUCIIO SJIEKTPOHOB U PaCHpeleIeHUEe UX 110 JIEKTPOHHBIM CIIOSIM), 0OBSICHSTD
o0I1IKe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U WX COEAMHEHHMH B Mpeeax MajbIX EPUOIOB U TTIaBHBIX MOATPYII C Y4ETOM CTPOSHUS
HX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE DJIEMEHTBHI, HCOPTaHMYECKHE BEIIECTBA, XMMUYECKHE pEakiuu (10 YMCIy M COCTaBY YYaCTBYIOIIUX B pPEaKIUU
BEIIECTB, 110 TEITIOBOMY 3(PQEKTY, IO U3MEHEHHIO CTEIICHEH OKHCICHUSI XUMUIECKUX SJIEMEHTOB);

XapaKTepu30BaTh (OMKMCHIBATH) OOIME M CHeNU(DUICCKHEe XUMHUECKUE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIISCTB, MOJATBEPXK/Iasi OMHCAHUE IPUMEPAMHU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIONIUX XUMUYCCKUX PEAKITUH;

COCTABIISATh YPABHEHUS DJICKTPOJIUTUICCKON TUCCOIMAIINU KUCIIOT, IIEJI04Yel U COJICH, TIOJTHbIC U COKpAIEHHBIC YPAaBHEHUS peaKIuii HOHHOTO 00 MeHa,
YpaBHEHHUS PEAKIUH, MOATBEPKIAIOIINX CYIIECTBOBAHNE TEHETUIECKON CBSA3H MEKY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OaiaHca STUX PEeaKIni;
MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BO3MOXKHOCTH MTPOTEKAHUS XUMHUYCCKUX IMPEBPAIICHUHN B PA3INIHBIX YCIOBHSIX;
BBIUUCIISATh OTHOCHTEIBHYIO MOJICKYJSIPHYFO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHYECKOTO 3JIEeMEHTa 10 (QOopMylie COCTUHCHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTEH PACUYETHI TI0 YPABHEHUIO XUMHUYECKON PEaAKIIHH,

coONIoIaTh TIpaBWIIa IOJIb30BAaHUS XMMHUYECKON MOCYIOW W J1a0opaTOpHBIM OOOpPYJOBaHHEM, a TAaKKe IpaBuiia OOpalleHHs C BEIISCTBAMH B
COOTBETCTBUHM C WHCTPYKIUSMHU I10 BBITIOJHEHHUIO JTa0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BEMIECTB
(aMMHaKa U yriIeKuciIoro rasa);

MIPOBOIMTH PEAKINH, TOATBEPIKIAOIINE KAYeCTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHI-, OPOMUJI-, WOIHI-,
kapOoHar-, ¢ocdar-, cuiamkar-, cyib(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M WOHBI HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHMYECKHUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE ONIEPAIIMH MBICIIUTEIHHON ACITETbHOCTH — aHAIIU3 U CUHTE3, CpaBHEHHUE, 0000IIIeHre, CHCTeMAaTH3alIHI0, BBISIBICHHE PUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JIJI1 WM3YYCHHS CBOWCTB BEIIECTB W XUMHUYCCKUX pEaKIWi, €CTCCTBCHHO-HAyYHBIC METOJbl IMO3HAHWUS — HaOJIIOJICHUE,
U3MepeHue, MOACTUPOBAHNE, DKCIIEPUMEHT (PEaIbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC



Ne HanmenoBanue pa3zieiioB U TEM IPOrpaMmbl
/I Bcero KonTposibHbIe
paboThI
Pa3nen 1. [lepBoHayabHble XHMHUYECKHE MOHATHS
1.1 Xwumus — BaxkHas 00JIaCTh €CTECTBO3HAHUS U ITPAKTUUYECKON 5)
JIEITENLHOCTH YEJIOBEKA
1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1
Wroro mo paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boszayx. Kucnopon. [Tonsitue 06 okcumax 6
2.2 Bopopona.IloHsTHE 0 KUCIOTaX U COJIAX 8
2.3 Bogpa. PactBopsl. [TonsiTre 00 ocHOBaHUSIX 5 1
2.4 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHUN 11 1
Hroro no paznery 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMmoB. XUMHYeCKasi CBSA3b.

OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE pe€aKIuu

3.1 TIlepuoaunueckuii 3akoH u [lepuoanyeckas cucrema 7
xumudeckux 3ieMeHToB . . Mengeneesa. CTpoeHue aromMa

3.2 Xwumunyeckas cBsizb. OKUCIUTENFHO-BOCCTAHOBUTEIIEHBIC 8
peakuuu

Hroro no pasneny 15

PesepBHOE Bpems 3

KomnunuecTtBo uacoB

[IpakTrueckue
paboThI

OnextponHsie (TU(pOBLIC)
o0pazoBaTenbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HanmenoBanue pa3zieiioB U TEM IPOrpaMmbl
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HanmenoBanue pa3neinoB U TEM IpOrpaMmbl
n/n

Pa3znen 1. BenecTBO U XUMHYeECKHE PeaKIUU

1.1 TloBropeHwue u yriyOieHHUEe 3HAHUN OCHOBHBIX Pa3JICIOB
Kypca 8 kiacca

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIINUI

1.3 DnexrponuTHyecKas JUCCONMALUS. XUMUYECKUE PEaKIUH B
pacTBopax

Hroro no pazneny
Pasznea 2. Hemerauibl 1 HX cOeMHEHUS

2.1 OO6mas xapakTepucTUKa XUMHUECKUX 1eMeHToB VIIA-
rpynisl. ['anoressr

2.2 OO0mas xapakTepuCTUKa XUMHUIECKUX IeMeHTOB VIA-
rpynisl. Cepa u €€ coeAMHEHUs

2.3 OO0mas xapakTepuCcTUKa XUMHUECKUX AJIEMEHTOB VA-
rpynnsl. A30T, Gpochop U UX COeTUHEHHS

2.4 OOmas xapakTepuCcTUKa XUMUIECKUX AIeMeHTOB [V A-
rpynnsl. YIIepoa U KpEMHUM U UX COEIUHEHUS

Hroro no pazneny
Pa3gen 3. MeTaaabl M HX COeTUHEHU S
3.1 OO0wue cBOMCTBA METAJLIOB

Bcero KontposbHbie

68

Bcero KontposbHble

25

KomnunuecTtBo uacoB

paboThI
4

[IpakTrueckue
paboThI

5

KomnunuectBo uacoB

paboThI

[IpakTueckue
paboThI

OnextponHsie (TU(pOBLIC)
o0pazoBaTenbHBIE PECYPChI

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

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

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

bubmorexa [JOK
https://m.edsoo0.ru/7f41a636

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

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo0.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

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo wacos OnexTpoHHbIE (IUPPOBEIC)

/I Bcero KontposbHbIe [IpakTuueckue 00pa3oBaTelbHBIC PECYPCHI
paboThI paboThI
3.2 Baxneiime MeTaaIbl ¥ UX COCIHUHCHUS 16 1 2 bu6nunoreka LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasznen 4. Xumus u okpyxamwomasi cpeaa
4.1 BemectBa 1 MaTepualibl B )KM3HU YEIIOBEKA 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMms 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOUYHOE IINIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KonnuectBo yacos Jara DJEeKTpOHHBIE UPPOBBIE
i/ Bcero Kontponbueie Ilpaktnuyeckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 IIpeamer xumun. Pons xumuu B xu3HU yenoBeka. Temau 1 bu6mmoreka [IOK
BellecTBa https://m.edsoo.ru/ff0d210c
2 Tlosarue o MeTomax MO3HAHUSA B XUMUHA 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 IIpaktuueckas padota Ne 1 «[IpaBuna paGoTsl B 1 bubnuotexa [JOK
nabopaTopuu U MPUEMBI 0OpaIlieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)
4 Yucrele BemecTBa 1 cMecu. CriocoObl pa3aeneHust 1 bubnnorexka [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5  IlIpaxTtuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnuorexa [IOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8

6  ATOMBI H MOJICKYJIBI 1 bubnnorexka [JOK


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

10

11

12

13

14

15

16

17

18

19

Tema ypoka

XUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKHUX
3JIEMEHTOB

[IpocTble U ClOXKHBIE BEUIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XMUMHUYECKas
¢dbopMmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX JICMEHTOB

OrHocurenpHas aToMHas Macca. OTHOCHTEIbHAS
MOJICKYJISIpHAd Macca

MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU U
KomnuectBo BemecrBa. Moinb. Mousipaas Macca

dusnueckue U XUMUYECKUE SBICHUS. XUMUYECKast
peaxiust

[Ipu3Haky u ycinoBusl MPOTEKAHUS XUMUYECKUX PEAKIUN

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE
YpaBHEHUSA

Brrancnenus KOJIM4YECTBA, MAaCChl BEIICCTBA 11O
YpaBHCHHUAM XUMHUYCCKUX peaKLII/Iﬁ

Krnaccudukanus XuMH4eCKUX peakiuii (COeTnHEeHHUS,
pasNoKeHUs, 3aMeIeHNsI, 0OMEeHa)

M. B. JIOMOHOCOB — yU€HBIM-3HIIUKIIONEIUCT.
O00011eHNE U CHCTEMATH3AIMS 3SHAHUH

1

KonmuectBo yacoB

Bcero KonTposibhbie

paboThI

[IpakTrueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3b88
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4


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

/o

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

Konrponsnas padora Nel o teme «BemecTBa u
XUMHUYECKHAE PEAKLIUN

Bo3ayx — cMmech razos. CoctaB Bo3ayxa. Kuciopon —
3JIEMEHT M MPOCToe BemecTBo. O30H

du3ndecKue U XUMUYECKHE CBOMCTBA KUCIOPOAa
(peakiuu okucieHus, roperue). [lonsarue 06 okcumax

CriocoOsl mostydeHus: KUCIopo/ia B JIabopaTOpUH U
IIPOMBIIITIEHHOCTH. [IpuMeHenme kuciopoaa

TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIiH, TOHITHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U
IHAOTEPMHUCCKUX PEAKIIAIX

TormBo (HedTh, yroias 1 MeTaH). 3arpsi3HEHHE BO3/1yXa,
CIOCOOBI €ro Mpe1oTBpaIeHUs

IIpakTuyeckas padora Ne 3 o teme «Ilonyuenue u
coOupaHue KHCII0pO/ia, U3yUYEHUE ero CBONCTB»
Bonopox — anemeHT u npocroe BemectBo. Haxoxnenue
B IIPUPOJIE

du3nyecKkue 1 XMMUYECKHE CBOMCTBA BOJOPO/IA.
[Ipumenenne Bogopoaa

[TonsTHE O KMCIOTAX U COJAX
CriocoObI mostyueHust BOAOPOia B J1abOpaToOpuu
[IpakTuueckas padora Ne 4 no reme «llonyuenue u

coOupaHue BOIOPO/Ia, U3YyUEHUE €TO CBOWCTBY
MossipHblii 00bEM ra3oB. 3ak0oH ABOTaIpPO

1

KonmuectBo yacoB

Bcero KonTposibhbie

paboThI
1

[IpakTrueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614
bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e


https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

/o

33

34

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA r'a3a IO €ro
W3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY

Beorunciienust 00bEMOB ra30B 10 YPABHCHHIO PEAKIMK Ha
OCHOBE 3aKO0HA 00BbEMHBIX OTHOILIEHUN Ta30B

duznueckre 1 XUMUYECKHUE CBOMCTBA BOJbI
CocraB ocHoBanui. [TonsTue 06 MHIUKATOpaX

Bopna kak pactBoputens. HacbleHHbsie u
HEHACBHILIEHHBIE PacTBOPHI. MaccoBasi 101 BEI[ECTBA B
pacTtBope

[IpaxTuueckas padora Ne 5 o reme «lIpurorosnenue
pacTBOPOB C ONpPEAEIEHHON MaCCOBOM J0JIEMN
PacTBOPEHHOTO BEIIECTBAY

KonTponbnas padora Ne2 no teme «Kucnopoz. Bogopon.

Bona»
Oxcupsl: cocTaB, kKnaccuuKalys, HOMEHKIIATypa

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB

OcHoBaHHUs: COCTaB, KJIaccu(UKAIIHsI, HOMEHKIATypa
[TonydyeHne u XuMHYECKHUE CBOMCTBA OCHOBaHUI

Kucnorsr: COCTasB, KHaCCI/I(I)I/IKaLII/IH, HOMCHKIJIATypa

[TonydyeHnne nu XuMHYECKHE CBOMCTBA KUCTIOT

KonmuectBo yacoB

Bcero KonTposibhbie

paboThI

[IpakTrueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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Tema ypoka

Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHUS,
XMMHYECKHE CBOMCTBA

[IpakTrueckas padota Ne 6. Perenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCAUHEHU»

['eneTnueckas CBSI3b MEXKIy KIIACCAMH HEOPTAHUYECKUX
COE€IUHEHUN

O0001IEHNE U CUCTEMATHU3AIIMS 3SHAHUH

KonTponbnas padota Ne3 mo teme "OCHOBHBIE KIacChl
HEOPraHUYeCKUX COeqMHEHUN"

HepBI)Ie IIOIIBITKH Knaccmi)mcaunn XHUMHUYCCKHUX
aneMeHTOB. IloHsaTHE 0 Ipyniax CXOAHbIX 3JIEMCHTOB

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
xUMHu4Yeckux ayemMeHToB /1. . Menaeneera

[Iepuonsl, rpynmsl, MOATPYIIILI
Crpoenne atoMoB. CocTaB aToMHBIX siziep. M30Tomsl

CtpoeHue 3JIeKTPOHHBIX 000JI049€K aTOMOB AJIEMEHTOB
[Tepuonnueckont cucremsl /. 1. Menneneena
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 110 €TI0
nojoxxeHuto B [lepuoauueckoii cucreme /. 1.
Menneneesa

3nauenue [lepuoguueckoro 3akoHa Jijist pa3BUTHSI HAYKH
u npaktuku. J[. 1. MenaeneeB — y4€HbIi, Ie1aror u

KonmuectBo yacoB

Bcero KonTposibhbie

paboThI

[IpakTrueckue

paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ffOdfee2
bubmumoreka [IOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa
bu6nmoreka [JOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
https://m.edsoo.ru/00adab2c
bu6nmoreka [JOK
https://m.edsoo.ru/00ada342
bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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

Ne Tema ypoka KommuecTBo 4acos [ara DJEeKTPOHHBIE TU(PPOBBIE

/I Bcero Kontposbubie Ilpakthueckme  H3YdCHHUA 00pa30BaTeIbHBIC PECYPCHL
paboThI paboTbI
rpaXJaHUH
58 DneKTPOOTPUIIATEIIEHOCTh ATOMOB XUMUYECKHIX 1 bubnmoreka [JOK
anemeHTOB/ Beepoccuiickas mpoBepounas pabora https://m.edsoo.ru/00adaab8
59 HonHasg XxUMHYECKas CBS3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas MOJIIpHAs XUMUYECKas CBSI3b 1 bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMOMAPHAS XUMUYECCKas CBSI3b 1 bubnunoreka [JOK
https://m.edsoo.ru/00adaab9
62 CremneHb OKUCIICHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIUH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb076
64 OxuCIUTETN U BOCCTAHOBUTEIU 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb076
65 KoutposbHas pabota Ne4 o Teme «CTpoeHHe aToMa. 1 1 bubnuoreka [IOK
XUMHUECKast CBSI3b https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O000mEeHHE U cucTeMaTu3anus 3HaHuid 1 bubmmorexa [IOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O0001IeHNE U cucTeMaTu3alus 3HaHUi 1 bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch?2
68 PesepsHBIi ypok. O000mEeHHE U cucTeMaTn3anus 3Haunid 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4 Draggable item 2821980422 was dropped over

droppable area 2821980423

9 KJIACC


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

Ne Tema ypoka KonunuecTBo yacos [Hara DNEeKTPOHHBIE IU(PPOBBIE

/1 Bcero Kontposbhbie [Ipaktrueckme H3YICHHA 00pa3oBaTelbHBIC PECYPCHI
paboThI paboTbI
1 Ilepuoauueckuii 3axoH. Ilepuoanueckas cucrema 1 bubmumorexa [IOK
xumuueckux 3memenTos JI. Y. Menneneesa https://m.edsoo.ru/00adb59e
2  3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUECKUX 1 bubnnoreka [JOK
3JIEMEHTOB TEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3  Krnaccudukanus 1 HOMEHKIATypa HEOPraHNYECKHUX BEIECTB 1 bubnnorexa [HOK
https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOU CBSI3U M TUIIBI KPUCTAJUNIMYECKUX peméToKk 1 bubnnoreka [JOK
https://m.edsoo.ru/00adbac6
5  Koutponsnas padora Nel no teme «IloBTopenue u 1 1
yri1yOJeHue 3HaHUI OCHOBHBIX pa3zelioB Kypca 8 Kiaccay
6 Krnaccudukanus XMMUYECKUX PEAKIIUN 10 pa3IMYHbIM 1 bubnnoreka [JOK
MpU3HAKaM https://m.edsoo.ru/00adbch0
7 IlonsTue o ckopoctu xuMHuueckoi peakuuu. [lonsrue o 1 bubnnorexka [JOK
TOMOTEHHBIX U T€TEPOreHHBIX PEeaKLUAX https://m.edsoo.ru/00adbe9a
8  IlonsATHe 0 XMMHUYECKOM paBHOBecUU. DaKTOPHI, BIUAIONINE 1 bubnuoreka [IOK
Ha CKOPOCTh XMMHUYECKOW PEaKIMy 1 TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTI0 paBHOBECHUS
9  OxucIuTEeNBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU 1 bubnuoreka [IOK
https://m.edsoo.ru/00adcade
10 Teopwus snexTponuTHUECKON Arcconnanun. CHiIbHbBIE U 1 bubnnorexka [JOK
cl1abbIe AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHs peaKInii 1 bubnuorexa [IOK
https://m.edsoo.ru/00add448
12 Xwumudeckue CBOMCTBA KUCJIOT U OCHOBAHHUH B CBETE 1 bu6mmoreka [IOK
MIPEICTAaBICHUI 00 JIEKTPOITUTUYECKOMN TUCCOUAIINN https://m.edsoo.ru/00add5d8
13 Xwumunyeckue CBOWCTBA cOJIel B CBETE MPEACTaBICHUHN 00 1 bubnuorexa [IOK

AIIEKTPOJTUTHIECKOM TUCCOIHAIINN https://m.edsoo.ru/00add8b2


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
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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Tema ypoka

[TonsiTue o runponuse conen
O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

[IpakTuueckas padota Ne 1. «Pemrenne skCiepuMEeHTATBHBIX
3aau»

KonTponbnas padota No2 mo Teme «IIeKTPOIUTUYECKAS
JTUCCOIMAIs. XUMUYECKUE PEaKIIMH B paCTBOPaX»

OO6m1ast XxapakTepuCTHUKa rajJoreHOB. XMMUYECKHE CBOMCTBA
Ha MpUMepe XJIopa

XinopoBoaopon. ConsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA,
MOJy4YCHHUE, IPUMEHECHUE

[IpakTuueckas padora Ne 2 no teme «llomyuenue constHon
KHUCJIOTBI, U3y4YECHHUE €€ CBOWCTB)

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKHHfI, CCJIn
OAVH U3 pCarcHTOB J1aH B M30BITKE

OO6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl

AnnoTtponHsie Moaudukanuu cepbl. HaxoxaeHue cepsl u eé
COEAMHEHHI B IpUpoie. XUMMUYECKUE CBOMCTBA CEPBI

CepoBoopo/i, cTpoeHne, Gpu3nYecKue 1 XuMUYeCKre
CBOMCTBA

Oxcunpl cepbl. CepHast KMCTO0Ta, (pU3MYECKHE U XUMUYECKUe
CBOMCTBA, IPUMEHEHNE

XUMHYECKHUE PEAKINH, JIKAIUE B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4eHus: CEpHON KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl COeTUHEHHUSIMU CEPBI

KomnunuecTtBo uacoB

Bcero KonTposbHbIe
paboThI

Jlata

[IpakTnueckne H3YICHHA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTenbHbIE PECYPChHI

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
bubmuorexa [JOK
https://m.edsoo.ru/00addecO
bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
bubmuorexa [JOK
https://m.edsoo.ru/00ade104
bu6mmorexa [IOK
https://m.edsoo.ru/00ade348
bu6mmoreka [JOK
https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
bu6mmorexa [IOK
https://m.edsoo.ru/00ade802
bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a


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
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
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Tema ypoka

Brrunciienne MaccoBOi 1071 BbIXOAA IPOIYKTA PEAKLIMHU

OO6m1ast XxapakTepucTrKa 3J1eMEeHTOB V A-Tpyniibl. A30T,
pacmpocTpaHeHue B pupoje, GU3nvecKre U XHMHISCKUC
CBOMCTBA

AMMI/IaK, €ro (1)I/ISI/IIIGCKI/IC H XUMHNYCCKHEC CBOﬁCTBa,
IMOJIYYCHHEC U ITPUMCHCHUC

[IpaxTuueckas padora Ne 3 no reme «llonyuenue ammuaka,
U3y4€HHE €ro CBONCTBY

AzoTHas KHCJIOTa, eé (bmnqecm/le U XUMHYECKHE CBOMCTBA

Hcnonp3oBanue HUTPATOB U coJied aMMOHHS B KaUeCTBE
MHUHEpAIbHBIX YA00peHnid. XMMHUUYecKoe 3arpsi3HeHHe
OKpY’KaromIel cpeibl COeTMHEHUSIMA a30Ta

®docdop. Oxcun pochopa (V) u pochopnas kucnora,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, MOJTy4yeHHE
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATbHBIX
ynobpeHuil. 3arps3HeHue NpUpoaHON cpeabl hochaTamu
VYrnepon, pacnpocTpaHeHue B Ipupoie, Gu3ndeckue u
XMMUYECKHE CBOUCTBA

Oxcunsl yriaepona, ux (pu3nveckre U XUMHUYECKHE CBOMCTRA.
DKoJoru4eckue npooIeMbl, CBsI3aHHBIE C OKCHJIOM YIilepoJa

(V)
YroapHasg KUCIIOTa U €€ COJIU

[Tpaktrueckas padota Ne 4 o teme "l[lonyuenue
yriaeKucnoro rasa. Kauectsennas peakuusi Ha kKapooHaT-HOH"

KomnunuecTtBo uacoB

Bcero KonTposbHbIe
paboThI

Jlata

[IpakTnueckne H3YICHHA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTenbHbIE PECYPChHI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bubmuorexa [JOK
https://m.edsoo.ru/00adf004
bu6mmorexa [IOK
https://m.edsoo.ru/00adf180
bubmuorexa [JOK
https://m.edso0.ru/00adf306
bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a
bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20
bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006¢
bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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Tema ypoka

HepBOHaanIBHBIe MIOHSATHS 00 OpTraHN4YCCKUX BCHICCTBAX KaK
0 COCAUMHCHUAX YITIEpoaa

Kpemuuii u ero coeguHeHus

[IpakTuueckas padota Ne 5. Perienue sxcrepuMeHTaIbHBIX
3a1a4 1o Teme «BakHeillne HeMeTaIbl U UX COCITUHEHUS

KonTponbnas padorta Ne3 no teme «BaxHeilne HeMeTaibl
Y UX COCTMHECHUS

OO6m1ast XxapaKTepuCTUKa XUMUYECKUX 3JIEMEHTOB —
MeTaJuIoB. MeTajuindeckast CBsI3b U METalInYecKast
KpUCTaJTUIecKast pemérka. Gu3ndeckrue CBOMCTBa METAIIJIOB

XUMUYECKHE CBOMCTBA METAJLIIOB. DJIEKTPOXUMHUECKUN Psijl
HaIpsHKEHUN METaJUIOB

OO6u1re ciocoObl osyyeHust MeTayuioB. CriaBsl.
Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CITU
OJIMH U3 PEareHTOB COJICPKUT MPUMECH

[ToHsITHE O KOPPO3UH METAIIIOB

[IlenoynbIe METAIIBI

OxcuIbl ¥ THIPOKCHIBI HATPHS U KaTusl
IllenoyHO3eMeNbHBIC METAIBI — KAJIBITMA M MarHui

Bakueiinine coefuHEHUS KaJlbLUS

O000I1IeHNE U CUCTEMATHU3aIlNs 3SHAHUH

Bcero KonTposbHbIe

paboThI

KomuuectBo yacos
[IpakTnueckne H3YICHHA

paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTenbHbIE PECYPChHI

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a
bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2
bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8
bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

bubmuorexa [JOK
https://m.edso0.ru/00ae1156

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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Tema ypoka

JXKe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

[TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U
METOJIbl €€ ycTpaHeHUs"

AJIFOMUHMI

AmMdoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHUA

Keneso

Oxcuppl, Tunpokcu bl U conu xenesa (1) u xenesa (I11)

O000I1IeHNE U CUCTEMATHU3AIINS SHAHUH

[TpakTuueckas padota Ne 7. Pemenue sxcrepuMeHTaIbHBIX
3a7a4 1o Teme «BakHeuIue MeTasibl U UX COCIUHEHUSD)

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ, CClIn
OAVH U3 pCarcHTOB J1aH B M30BITKE UJTH COACPIKUT MPHUMECH.
Brruncienus maccoBoit AO0JIN BbIXOJa ITPOAYKTa pCaKIInn

O0001IeHEe ¥ cUcTeEMaTU3alus 3HAHUI
KonTtpomnbHast pabota Ne4 o teme «BakHelIIHe METaLIbI U

UX COECOUHEHUI
BemecTBa 1 maTepuaibl B TOBCEITHEBHOM dKU3HU YEJIOBEKA

XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEJIb

Pose xpuvun B PEIICHUH SKOJIOTHYCCKUX np06neM

KomnunuecTtBo uacoB

Bcero KonTposbHbIe
paboThI

Jlata

[IpakTnueckne H3YICHHA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTenbHbIE PECYPChHI

bubmuorexa [JOK
https://m.edso00.ru/00ae1886
bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edso0.ru/00ae1750

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50
bu6nmoreka [JOK
https://m.edso0.ru/00ae4270
bu6mmoreka [IOK
https://m.edso00.ru/00ae4270


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Ne Tema ypoka KonunuecTBo yacos Hara DNEeKTPOHHBIE IU(PPOBBIE

/I Bcero Kontponbubie IIpaktuueckue H3YICHHA 00pa3oBaTelbHBIC PECYPCHI
paboThI paboTbI
66 PesepsHblil ypok. O000IIEHNE U CHCTEMAaTH3alNs 3HAHUH 1 bubmumorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O000IIEHNE U CHUCTEMAaTHU3aIUs 3SHAHUI 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb33c
68 PesepsHslil ypok. O000IIEHNE U CHCTEMAaTH3aNNs 3HAHUH 1 bubmmoreka [IOK

https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

