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INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUII K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma 1o XuMHHM Ja€T MPEICTABICHHWE O IENsIX, OOIIeH CTpaTeruu OOy4CeHWs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XMMHUH, ONPEAEIIIeT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAaHUS, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yYaromuxcs, ONpeaessseT BO3SMOXKHOCTH MPeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHOU
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX TMPOOJEeM YCTOWYMBOTO pa3BUTUA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPbI JITUHOCTH, €€ 00I1IeH 1 PYyHKIIMOHAIBHOW IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JeATEIbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJIHEBHOM IJKU3HHU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATAIllOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHUs B OOYYEHHHM XUMHUHU O0ECIEYHBAIOTCS CHEU(UKON Ccoaep KaHus
y4eOHOTO TpeaMeTa, KOTOPBIN SIBJISETCS TEeNarorMyeckd aJanTUPOBAHHBIM OTPAKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI OPHUEHTHUPOBAH HAa OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIBHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJICITBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydeHuro. ComepaHue CKJIAABIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpHO OpTraHW30BaHbI IO TPUHIIMITY IOCJIEI0BATEILHOTO PAa3BUTHS 3HAHWM HAa OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYSHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUsI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OAHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
[IPAKTUYECKOI0 IPUMEHEHNUS U MOJIYUYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JESTeIbHOCTH YeJIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYEHHUH BEIECTB M XUMUYECKUX PeaKIuil, B
(GOpMUPOBAaHUM M PA3BUTHUM I[IO3HABATEJIBHBIX YMEHUNH M HUX NPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIIEHUM, CHOCOOHON aJanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEHHE O0O0y4aroIuxcsi K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GOopMHPYIOIINM MOTHBALIMIO ¥ PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOiel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX HpPHU pELIEHUU NpodiaeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmMupoBaHue y 00y4yaronMxcs TyMaHUCTUUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHMYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTMYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIEYeTOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUSA B CUCTEMEe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENNbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3p KOJIMYecTBa, MAacchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ouznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMUYECKHE ypaBHeHH. Kiaccupukamus XUMHUUECKUX peaKiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpYJAOBAaHHEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOU MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOMN) sSIBIIEHUH, HaOII0IeHNe
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWu, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu Mmenu (II), u3ydenwe crnocoOoB
pa3fiesieHusT CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALIUA,
Xpomatorpadus, IpOBEIEHUE OYUCTKH IOBAPEHHOM COJM, HaONIOJIEHHE U ONMCaHue
pe3yabTaTOB MPOBEJICHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEP KHEBBIX ).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucinopoja B mpupoje, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHsI KHUCIOpoJa B JIabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHHUS, 5K30- H
SHAOTEpPMUYECKHE peakuuu. TomamBo: yroiab M MeTaH. 3arpsi3HEHHE BO31yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — »nemeHT u mpoctoe BemecTtBo. HaxokaeHue Bomopoda B IMPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanust uHeopranmyeckux coeauHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. du3nyeckre U XMMHUECKHe cBoiicTBa okcuoB. [loyueHne okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknatypa kucinor. OU3nuecKkue ¥ XUMHUECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHUS M IMPEKpalICHUs TOpeHus (1moxapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3y4eHUEe CBOMCTB Bojaopoja (TopeHue), B3auMoieiicTBue Boaopona ¢ okcugom menu (1)
(BO3MOKHO HCIIOJIb30BAaHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3lOB BEIIECTB KOJIMUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTalllaMH,
peaKuMuii HEUTpaIu3aluu, I[OJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(UKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsitue o rpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUBI U THJIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynnbl. Duznyeckuid CMBICIT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTa IO €ro IMOJOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TPyINaM U MepruoaMm.

3nauenue [lepuoanmueckoro 3akona u Ilepuognyeckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoieccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIInU Pa3IOKECHHS, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3el MPH U3YYEHUU XUMHM B 8 KJIACCE OCYILECTBIIAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M IOHATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATUSA: HAay4HbIM (akT, TUHoOTe3a, TEOopus, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
paZloaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUN 3apsj, BEIIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalus, KaJdbLUsl U UX COECIUHEHUH B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIECTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, M0 TEmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeHneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 yYacTHIO KaTajlu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTn Xxumudecko peakuuu. Ilonarne o6 oOpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakuyn moHHoro o6meHa. YcinoBHsl MPOTEKAHUS peaKlMii MOHHOrO OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepuUMenn:

O3HAKOMJICHHE C MOJEISMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS Pa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUU
KHCJIOT, Ienodyed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIACNCHHE Tra3a, oOpa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOMIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrno3HaBaHHE HEOPraHMYECKHX BELIECTB C IOMOILIBI0O KAauYE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
miesoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIY4YEHHE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3HYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (QU3MYECKUe M XMMUYECKHE CBOICTBa
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COEQUHEHUH B MNpUpoAe. XUMHUECKOE 3arps3HEHHE OKpYXKarolled cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OOmiass xapakrepucTuka 3i1eMEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHHs. A30T, paclpoCTpaHEeHHE B IpuUpoje, (U3NYEecKue MU
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoslyyeHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nyeckue M XUMHUYECKUE CBoOilcTBa (0oOlIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHEe OKpY’Kalollel Cpeibl COeIMHEHUSIMH a30Ta (KUCJIOTHbIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docopa, puzndyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckne M XHMMHUYECKHE CBOWCTBA, moiyueHue. lcmonb3oBaHue (ochaToB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, hpusndeckue U XuMu4yeckue cBoictsa. Aacopouus. KpyroBopot yriepona B npupoje.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yrieponaa (I1V),
TUIOTe3a I100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KHciIoTa U €€
coiu, UX (PU3MYEeCKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX U HEOPTaHMUECKUX COECTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE MU NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimume



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaAIOB), O3HAKOMIIEHHE C 00pasliaMd XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUY€HUE XUMHUUECKUX CBOIMCTB pa3z0aBlICeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cyinb(ar-uoH W HaOINoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOXHO HMCITIOJIB30BaHUE BUIEOMATEPHUATIOB), 0Opa3iiaMu a30THBIX B (OCHOPHBIX YI0OpEHUIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U M3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHWE KAYeCTBEHHBIX PEaKIMid Ha KapOoHAT u
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CUJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuenmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTajibl M X COeUHEHUS

OO0mass xapakTepUCTHKA XMMHYECKHUX DJJIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
pemeéTka. DIEKTPOXUMUYECKUNM psAJl HaNpspKeHUW MerauioB. dusmyeckue U XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HAaXOXAcHUE B Ipupoiac. PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHME MX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHWE CBOWCTBA MAarHus W KalblMs. BaxkHeimume coennHEeHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aTOMa, HaxOXJAeHUE B npuponae. Pu3nueckue 1 XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXKJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u comu skenesa (II) m sxenmesa (III), mx cocras, cBoiicTBa U
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONBH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Keine3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaKlMi Ha MOHBI: MarHusl, Kajablus, aJIIOMUHUS, LMHKA, xene3a (I1) u xenesa
(I1I), menu (II), HaOMrOIEHWE W OMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4 10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa u maTepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATUH, TaK ¢ MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIGKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, dKocUCTEMA, MUHEPAIbHBIE YIOOpEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JINMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOUIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW INO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMAaHMs 3HA4YeHUs XMMHUYECKOH HAayKH B JKU3HH COBPEMEHHOIO OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil O MepefoBbIX NOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IPEJICTAaBICHUST O COLMAJIbHBIX HOPMax M MpPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM ~ KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /€ATEIbHOCTHU P BBIITOJHEHUH y4eOHBIX, II03HABATENIbHbIX 33j1au,
BBIMIOJTHEHUM XUMHYECKHX OSKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKH CBOMX TOBApHUINEH C MO3UIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHYECKOM  PEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH M COCTABIIAIOIINE OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHUHBI  MHUpPA, MpPEJICTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJIOBEKa C MPUPOJHOM Cpeoi, o posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUN MO XHMMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JJaéMbIX IIPOLECCOB U SBJICHUH, IO3HABATEJIBLHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepeC K OOyYEHMIO M TO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBHIOODY
HalpaBJIEHHOCTH U YPOBHs 00y4eHUs B JJaJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3/0pOBbIi 00pa3 JKM3HMU, OCO3HAHHE MOCIEACTBUM M HENPUSITHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIOACHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMH BELIECTBaMU B OBITY M peaibHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO NMpodeccuii 1 Tpyaa pa3iIudHOro pojia, yBaxXeHHue K
TpyLy M pe3yjbTaTaM TPYAOBOM JAESITEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAHHBIH BHIOOp HWHAMBHIYaJbHOH TPACKTOPHH



IPOJOIDKEHU 00pa30BaHUS C Yy4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycnemHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJIallTUPOBATHLCS B IPO(ECCHOHAIBHON Cpelie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TAKKE B CUTYALMsX, YTPOXKAIOIIKX 300POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOIHON CPEIOH, Ul MOBBIILIEHUS YPOBHS SKOJIOIMYECKON
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOIMYECKOTO MBILIUICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAJILHOM IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (hakrt, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JPYTroe€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBaATh NMPEICTaBICHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsiTUBHBIE), KOTOpble OOecreuuBaroT (OPMHPOBAHHE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTenbHbIC YHHBepPCaJIbHbIC Y4eOHbIC AelCTBUSA

Ba3oBble joruyeckue AeiicTBus:

YMEHMS HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH (BBLIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCIOIb30BATh HOHATHS JUIsl OOBSCHEHUS
OTIENbHBIX (DaKTOB W SIBJICHHWH, BBIOMpPATh OCHOBAHWS WM KPHUTEPHH IS Kiaccuukanuu
XMMHYECKHX BEIECTB U XMMHUECKHUX pEaKLUi, YCTAHABINBATh IPUYNHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHUS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMyla M YypaBHEHHE XHMHYECKOH peakuud — NpU peleHUH YydeOHO-
MO3HABATENbHBIX 33/a4, C YYETOM OTHUX MOJEIBHBIX MPEJICTaBICHUH BBIABIATL U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHME HCIOJB30BaTh IOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMU U MPOBEICHUIO YUYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM MPOLECCa, CAMOCTOATENIBHO POTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yMEHHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHHUS, TOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TOMYJIIpHAs INTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCHOJIb30BAHUS HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJI/ICHUE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCH (B XOJ€ Auagora M (Wiu) AMCKYCCHH) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3YJIbTaThl I03HABATEIBHOU JAESITEIIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHs y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIHHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpENEICHHE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEAENITh UENN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUpPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HDQPQEKTUBHBIE CHOCOOBI pelIeHHs Y4eOHBIX M MO3HABaTEeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBITIOJTHEHUH 3aJaHUl ¢ y4E€TOM TMOJIy4eHHUS HOBBIX 3HAHMHA 00 H3y4aeMblXx OOBEKTax —
BEIIECTBaX M PEAKIMAX, OLIECHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEINH,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpPXKAaHMUSA,
YCTaHOBJIEHHOI'O JaHHOM (QenepanpHOil pabouell NpPOrpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0y4JalmMMUCs Hay4YHbIE 3HAHHS, YMEHHUS U CIOCOOBI ACHCTBUIA, BUABI NEATEIHHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHHWA, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
pa3IMYHBIX yUeOHBIX U HOBBIX CHUTYAIUsX.

K xonny oOydeHus B 8 kjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUI
AIIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOIHOPOJHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJsIpHas mMacca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJIAPHBIA 0O0BEM,
OKCHU/I, KUCJIO0Ta, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, Ki1accuuKalus peakiuuil: peaklUd COECTUHEHHS, PEaKlUu pasjIoKEHUs, peakluu
3aMeIIeHus], peaklluu 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIOBOH 3P deKT peakuuu,
SIPO aToMa, DJIEKTPOHHBIN CIION aToMma, aTOMHasi OpOUTalb, paJlyC aToMa, XUMUYECKasl CBSI3b,
MOJISIPHASsE U HEMOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAsl CBA3b, MOH, KAaTHOH, aHMOH, PAaCTBOP,
MaccoBast 10Jisl BeulecTBa (IIPOLeHTHas! KOHIIEHTpAIsl) B paCTBOPE;



® JUIIOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHYECKUX TOHATHH M MPUMEHATH 3TH
MOHSATHS NPH ONMCAHUH BEUIECTB U UX MPEBPAICHUNH;

® JCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHKY JUISI COCTAaBICHHS (OPMYJ BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OIpENeNATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSIX, CTEHECHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy COeAMHEHUH 1o (opMyiam, BUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAss M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpsiBaTh cMbIca llepuogumueckoro 3akona J[. M. Menaeneesa: 1€MOHCTPUPOBATh
IOHUMaHME MEPUOANYECKON 3aBUCMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MAcCChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTajpo;

® ONUCHIBaTH M XapaKTepu3oBaTh TabauuHyio ¢opmy [lepuoanyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas moArpymnna (A-rpymma)y u «moOouyHas
noarpynna (b-rpynma)», manble u Oojblune NEpuOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOphIE
umerotes B tabnuie «lleprogmueckas cuctemMa XuMu4decknx anemMentoB J[. M. MenaeneeBa» ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHMsSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB U 3apsn
spa, 001Iee YICIIO AIIEKTPOHOB U PACHPEICNICHHE UX MO JIEKTPOHHBIM CIIOSM);

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA, XUMHUECKHUE
peakuuu (1Mo YUCIly U COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEILECTB pa3IMYHBIX
KJIaCCOB, MOATBEP)KJasl ONHCaHHE NMPUMEpPaMHU MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYHOILUX
XUMHYECKHUX PEAKIUN;

® [IPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTU OT HUX KAaYE€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO Macchl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B PacTBOPE,
HIPOBOJUTH PAcUYETHI 110 YPABHEHUIO XUMUYECKOM peaklnu;

® [PUMEHATH OCHOBHBIE OINEPALUU MBICIUTEIBHON JEATETbHOCTH — aHAIM3 U CHUHTES,
CpaBHEHME, O0000IIeHHEe, CHCTEMaTH3allui0, KJIACCU(PUKAIMIO, BbBIIBICHHE IPUUYHUHHO-
CJIEICTBEHHBIX CBSA3€U — JUIsl U3y4YEHUsI CBOMCTB BELIECTB U XMMHUYECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHMUS — HAONIOJIEHUE, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN M MBICIIEHHBIH );

e cienoBaTh IMpaBUJaM [OJb30BaHMA XMMHUYECKOH TOCYyIod U JabopaTOpPHBIM
o0opyaoBaHHMEM, a TakkKe IMpaBuiaaM oOpallleHuss C BEIIeCTBAaMU B COOTBETCTBUU C
UHCTPYKLIMSAMHU I10 BBIOJHEHHUIO J1a0OpaTOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHHUIO U
coOupaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpEeACIEHHON MaccoBOM JOJE€l pPACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M IMPOBOIUTH
XUMHUYECKHE SKCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PacTBOPOB IIEJIOYEH M KHUCIOT C IMOMOIIBIO
UH/IUKAaTOpOB (JIaKMyC, (heHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoniy obydenus B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATUN: XMMUYECKUH AIIEMEHT, aToM,
MOJIEKyJla, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHIIATEILHOCTh, CTEMEHb OKHCICHMs, XWMHUYECKas peakius, XUMHUYecKas CBs3b,
TEII0BOM 3P EKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKoe
paBHOBecue, oOpaTMMble M HEOOpaTUMBbIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIIHNS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaNIndecKas



pemeéTka, KOpPpO3Wsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaklUHuH, HpPEIeIbHO
nonyctumas konuentpamus [1/1K Bemectsa;

® JIUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATUH U IPUMEHATH 3TU
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® JCIIOJIb30BaTh XWMHYECKYI0 CHMBOJHKY JUISI COCTAaBICHHMS (OPMYJ BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIUK;

® ONpelensATh BaJEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHUX DSJIEMEHTOB B
COCIMHEHHUAX Pa3JIMYHOrO0 COCTaBa, IMPUHAIJIEKHOCTb BELIECTB K OIPEAEIEHHOMY Kiaccy
coequHeHUH no GopmyrnaM, BUJI XMMHUYECKON CBS3M (KOBaJEHTHAs, NOHHASI, METa/lInyeckas) B
HEOPraHMYECKUX COCAMHEHMSX, 3apsij HOHA IO XUMHUYECKOW (opmyle, XapakTep cpelnsl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAUIMYECKON  PEHIETKH
KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbIch [lepuoguueckoro 3akona J[. . MeHneneeBa U 1€eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabmuunHyio Gopmy [leproanueckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas MoArpymnna (A-rpymma)y U «moOoyHas
noarpynna (b-rpynma)», manbpie u OoNbIIME TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE
UMEIOTCS B MEPUOAUYECKON Tabivle, ¢ YHMCIOBBIMU XapaKTEPUCTHMKAMU CTPOEHHS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3aps[ sipa, 00lee YUCIIO IEKTPOHOB U paclpeesieHue ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX NEPUOJIOB U TJABHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

® KJIACCU(PHUIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPIraHNYECKHE BEIIECTBA, XUMHUYECCKHE
peakiuu (10 YUCIY U COCTAaBy YYAacTBYIOLIMX B PEAKI[MU BEIIECTB, IO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepHu30BaTh (OMUCHIBATh) OOIIME M CIEHU(PHUECKHE XHMHUYECKHE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1as ONMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH;

® COCTaBJISTh YPABHEHHUS AJIEKTPOIUTUYECKON JTUCCOUUALMU KHUCIIOT, IEI0YEH U COJIEH,
NOJHBIE M COKpalIEHHblE YpaBHEHUS peakuuil HOHHOro OOMeHa, ypaBHEHMs peakIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKOM CBA3M MEXJIy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

® DACKpbIBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;

® IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHMS, BO3MOXXHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUI B pa3IMYHbIX YCIOBUSX;

® BBHIUUCIIATH OTHOCUTENIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOT0 3JIeMEHTa 1Mo (popMyJie COeAMHEHUs], MAaCCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
MIPOBOAMTH PAcU€Thl 0 YPABHEHUIO XUMUYECKON PEaKIUH;

e coOmoAaTh NpaBUJia [OJNB30BAaHMS XMUMHUYECKONH TMOCyJol U J1ab0paTOpHBIM
000pyI0BaHHEM, a TaKXKe MpaBuiIa 0OpalleHHsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMU
[0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XMMHMYECKHX OIBITOB IO TMOJYYEHHIO U COOHMpaHUIO
ra3o00pa3HbIX BEHIECTB (aAMMHUaKa M YTIEKUCIOro ra3a);

® NIPOBOAWTH PEAKLUH, MOATBEPKAAIOIINE KAUECTBEHHBI COCTAB Pa3IMYHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHatT-, (ocdar-, cuiaukar-,
cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMS ¥ MOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® NPUMEHATH OCHOBHBIE OMEpAlMU MBICIUTEIbHONU AESITEIbHOCTH — aHaJU3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AINIO0, BBISIBICHUE NPUUNHHO-CIIEACTBEHHBIX CBS3€H — IS
M3YYEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINil, €CTECTBEHHO-HAyUYHbIE€ METO/IbI TO3HAHUS
— Ha0JI0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM KoJsinyecTBo 4yacoB JyekTpoHHbIE (U(PPOBBIE)
n/n MPOrpamMMmbl Bcero | KouTpoJsbHbIe IpakTuyeckue o0pa3oBaTe/IbHbIE PeCYpPChI
padoThI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
1.1 Xumusi — BaxkHast 00J1aCTh €CTECTBO3HAHUS 5 2 https://m.edsoo.ru/YNVJX660G
U IIPAKTUYECKOM JIeATEIbHOCTH YeIOBeKa
1.2 BemecTBa 1 XuMU4eCKHE peakiiuu 15 1 https://m.edsoo.ru/ONNXR1VF
0
Hroro mo pazneny 20
Pasjen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYeCKUX BellECTB
2.1 Bo3ayx. Kucnopoa. [Tonsitie 06 okcugax 6 https://m.edsoo.ru/D5BORTY3
0)
2.2 Bogopoj. [loHsTHe 0 KHCI0Tax B COJIIX 8 1 https://m.edsoo0.ru/5D61JZ6PS
2.3 Bona. PactBopsl. [ToHsTHE 00 OCHOBaHHSIX 5 1 1 https://m.edsoo.ru/M13I5KJBM
2.4 OCHOBHBIE KJ1acChl HEOPTaHUUECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeTMHEHNN
Hroro no paszneny 30

Paznea 3. Ilepuoauyeckuii 3akon u Ilepnoguyeckas

Xumuueckasi CBsi3b. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE PCAKIIUH

cucrteMa xumudeckux 3j1eMeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.

3.1 [Tepuoanueckuii 3akoH u [lepuoanueckas 7 https://m.edsoo.ru/TCBJBVWEF
CHUCTEMa XMMHYECKHX diieMenToB [I. 1. Z
Mengeneesa. CTpoeHue aroma
3.2 Xumnueckas cB3b. OKMCIUTEIHLHO- 8 2 https://m.edsoo.ru/F6AOA8DPF
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
Htoro mo pazueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

ITPOTPAMME



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

Ne HaumenoBanue pa3jaesioB u Tem nporpammbl | KosimuecTtBo yacon dueKkTpoHHbIE (LM pPOBbLIE)
n/m Bcero Kontpoab | IlpakTuueck | 00pa3oBaTe/IbHbIE PeCypChI
HbIe ue padboTbl
padoThI
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakumn
1.1 [ToBTOpenue u yrirybieHne 3HaHNH OCHOBHBIX 5 1 https://m.edsoo.ru/EQETUT35Z
pasjiesnoB Kypca 8 Kiacca
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.ru/AEN4ALWG7U
peakuii
1.3 DJIEKTPOIUTHYCCKAS TUCCOIHALINS. 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIH B PACTBOPaxX
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MIX COeIMHEHUS
2.1 OO1ast XxapaKTePUCTHKA XUMHUECKUX 4 1 https://m.edso00.ru/ZTN1F700I
aneMeHToB VIIA-rpynmel. ["asorensl
2.2 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 6 https://m.edsoo.ru/P3DHMFB09
sanemeHToB VIA-rpynmel. Cepa u e€ coeTuHeHus
2.3 OOmast XxapaKTepUCTHKA XUMHYECKUX 7 1 https://m.edso00.ru/VOXDOUX2S
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCIMHECHHUS
2.4 OO0rm1ast XxapaKTepUCTHKA XUMHYCCKUX 8 1 2 https://m.edso0.ru/JPJ200VJX
aneMeHToB [VA-rpynnsl. Yriaepoa u KpeMHUH U
UX COCIMHCHUS
Hroro no paszneny 25
Pa3nes 3. MeTanjibl M X COCINHEHUS
3.1 OO0r11me cBOMCTBA METAIIIOB 4 https://m.edso00.ru/GHV2L 6NJ8
3.2 BaxkHeiimme MeTaIUIBI U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pasznen 4. Xumusi M oKpy:kamomas cpeaa
4.1 ‘ BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYS5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INIOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne Tema ypoka KoJunuecTBo yacoB HMara DJIeKTpPOHHbIe NN (ppoBbIE
n/n Bcero KoHnTpobH [MpakTnyeckn | H3yYEHHUS oOpa3oBaTe/ibHbIE pecypchl
ble padoThI e padoThbl
1 [Mpenmer xumuu. Ponb xumun B 1 https://m.edso0.ru/L62DS2CZ
KHU3HM 4yenioBeka. Terna u BerecTna R
2 [ToHsTHE O METOIaX MTO3HAHUS B 1 https://m.edso00.ru/9ZJAEW05
XUMUH 0
3 [MpakTrueckas padora Ne 1 1 https://m.edsoo.ru/L5EW4353
«IIpaBuna paboThl B 1abopaTopuu u D
puEMbI OOpaLLIEHUS C
12a00paTOPHBIM 000PYI0BAHHEM)
4 YucThle BEIIECTBA M CMECH. 1 https://m.edsoo.ru/6TME21F
CrniocoOslI pa3aeneHus cMecei W8
5 [TpakTruyeckas paGora Ne 2 1 https://m.edso00.ru/K3LS5MC
«Pa3nenenue cMmeceil (Ha npumepe RY
OYHMCTKHU ITOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WT
B8
7 XUMHYECKUE DIIEMEHTBL. 3HAKU 1 https://m.edsoo.ru/AH3D4DN
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB AX
8 [TpocThie 1 CIIOKHBIC BEIIECTBA 1 https://m.edso00.ru/DXJBSTJ9
5
9 ATOMHO-MOJICKYJIIPHOE YUCHUE 1 https://m.eds00.ru/IMOBJ3Q
Z5
10 3aKOH MOCTOSHCTBA COCTaBa 1 https://m.edso0.ru/IMC496FX
BelIecTB. XUMHUUeckas popmyra. 6
BajeHTHOCTh aTOMOB XHMUYECKHUX
HJIEMEHTOB
11 OtHOcHuTENbHAS aTOMHAs Macca. 1 https://m.edsoo.ru/PIZPCIMD
OTHOCHTEIbHAS MOJICKYJISIpHAS X
Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMUYECKOTO
3JIEMEHTA B COEIUHEHUU

https://m.edsoo.ru/GHV580M
VE

13 KonuyectBo BemiectBa. Mouib. https://m.eds00.ru/368UNL5Y
MousipHast Mmacca 2

14 duszruecKue U XUMUICCKHE https://m.edsoo.ru/YZM8S6A
SIBJICHUS. XUMHYECKas peaKiius TH

15 [Ipu3HaKK U yCIOBUS MPOTEKAHUS https://m.edsoo.ru/N6DVNJIK
XMMHUYECKHX peaKIui Q5

16 3aKOH COXpaHECHHUsSI MacChl BEIICCTB. https://m.edsoo.ru/M8DS4IH
XHWMHYECKUE YPAaBHCHHSI VM

17 Brruncienust KoJau4ecTBa, MacChl https://m.edsoo.ru/LUY9U3E
BEIIIECTBA 110 YPaBHCHUAM QE
XUMHYECKUX PEAKIUi

18 Knaccudukarus XuMHUIEeCKUX https://m.edsoo.ru/L4807LA
peakiuii (CoeTMHEHNUS, PA3IOKEHUS, GB
3aMelIeHus, OOMeHa)

19 M. B. JIoMOHOCOB — y4EHBIN- https://m.edsoo.ru/P1IWARH3
sHukIoneauct. O0o0IeHne 1 AB
crcTeMaTH3aIlMs 3HAHUM

20 KonTtpomnbHast padbora Nel mo teme https://m.edsoo.ru/ON62SNER
«BerecTBa 1 XUMHUECKUE U
peaKIm»

21 Bo3nyx — cmech ra3oB. CocraB https://m.edsoo.ru/XONONRN
Bo3ayxa. Kucimopox — smeMeHT u 1P
npoctoe BemiecTBo. O30H

22 duznUecKue U XUMUIECKHE https://m.edsoo.ru/FBS1JRK
CBOMCTBA KHCI0pO/a (peakuuu MB
okucienus, ropeaue). [lonstue 06
OKCHJIaX

23 CriocoOBbI IMoTyueH s KHCIOPOa B https://m.edsoo.ru/VJWB6A2
71a00paTOPHH U MIPOMBIIIICHHOCTH. RD
[IpumeHeHue Kuciopoaa

24 TemnnoBoit 3¢ ekt xumMuueckoit https://m.edsoo.ru/PNMKJZH

pPCaKInu, MOHATUC O

KX



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX

TCPMOXHUMUYICCKOM YpaBHCHUU,
OK30- U SOHAOTCPMUUCCKHX PCAKIUAX

25 TommuBo (HepTh, yroyib U METaH). https://m.edsoo.ru/USNY5UU
3arpsi3HEHHE BO3TyXa, CIIOCOOBI €ro W2
pEeIOTBPAICHUS

26 ITpakTryeckas pabora Ne 3 mmo Teme https://m.edso00.ru/5516UHX3
«[Tonyuenue u cobupanue R
KHCJIOPO/a, H3yUEHHE €r0 CBONCTBY»

27 Bomopoa — aneMeHT u npoctoe https://m.edsoo.ru/WD392AC
BemecTBo. Haxoxaenue B npupoie WB

28 DOU3NYECKUE M XUMUIECKHE https://m.eds00.ru/0SZ28459
cBolicTBa Bofopozaa. IlpumeHenue R
BOJIOpOJIa

29 IToHsATHE O KUCIIOTAX U COJISAX https://m.edsoo.ru/TMWNIV

C43

30 CriocoObI MosTyueH st BOJOPO/Ia B https://m.edso00.ru/C9TO9UCI
nabopaTopuu P

31 [MpakTrueckas padota Ne 4 o Teme https://m.eds00.ru/SS3WAX3
«[Tonyuenue u cobupanue 3K
BOJIOPOJIA, M3YIEHHE Er0 CBOUCTBY»

32 MomnsipHblii 006EM ra3oB. 3aKoH https://m.eds00.ru/M3KSO1Q
ABoraJipo DQ

33 Breruncienus 00béMa, KOJIHYECTBA https://m.eds00.ru/MXGOY3
BEIIIECTBA rasa Mo €ro U3BECTHOMY 04M
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

34 Brruncienust 006EMOB ra3oB 110 https://m.eds00.ru/9TQ8AXA
YPaBHEHHIO PEAKIIUK Ha OCHOBE BY
3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

35 Du3NYECKUE ¥ XUMHUIECKHE https://m.eds00.ru/7AOGFZK
CBOMCTBA BOJIbI 4R

36 CocraB ocHoBanuii. [Tousitre 00 https://m.edsoo.ru/IXB2W61V
WHJIMKaTOpax L

37 Boja kak pacTBopHUTETb. https://m.edsoo.ru/MKHXPOF



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

HaCBIH_IeHHBIe 1 HCHACBIIIICHHbIC
pactBopbl. MaccoBast 10715t
BEILIECTBA B PacTBOPE

38 ITpakTryeckas pabora Ne 5 o Teme https://m.edsoo.ru/WXUKPA
«[IpuroToBieHre pacTBOPOB ¢ UOA
onpeaeIEHHON MacCOBOM J10eH
pacTBOPEHHOrO BELIECTBA»

39 KonTtpomnbHast pabota Ne2 o teme https://m.edsoo.ru/JM7935DR
«Kucnopoa. Bonopoa. Boga» Y

40 Oxcuapl: cOCTaB, KiIacCH(pUKALIUS, https://m.edsoo0.ru/5TFSJINA
HOMEHKJIATypa Y

41 [Tosy4eHre U XMMUYECKUE CBOWCTBA https://m.edso00.ru/8JAZ9YW
KHCIIOTHBIX, OCHOBHBIX U S2
amM(OTEepHBIX OKCHJIOB

42 OcHOBaHUs: COCTaB, https://m.edsoo0.ru/5U397HU5S
KJ1accu(uKalus, HOMEHKIATypa C

43 [Tony4eHne 1 XMMUYECKUE CBOWCTBA https://m.edso00.ru/GD9A28R
OCHOBaHUM OE

44 Kucnotsl: coctaB, kiaccudukanus, https://m.edsoo.ru/Q6U4WEB
HOMEHKJIaTypa K7

45 [Tony4eHre 1 XMMUYECKUE CBOWCTBA https://m.edsoo.ru/Z2GCRN4
KHUCJIOT 5W

46 Conu (cpenHue): HOMEHKIATYPA, https://m.edsoo.ru/JSNUIM9T
CIIOCOOBI MOTYYEHUS, XUMHIECKUE J
CBOMCTBA

47 [Mpaktrueckas padota Ne 6. https://m.edso00.ru/58D13JF7
Pemienue skcrepiuMeHTaTbHBIX \V4
3a1a4 110 TeMe « OCHOBHBIE KITACCHI
HEOPraHMYECKHX COCAMHCHUID)

48 ['eHeTHUECKas CBSI3b MEXKIY https://m.edsoo.ru/YDS6ZRE
KJIaCCaMH HEOPTaHUUIECKHX 31
COCTUHEHUN

49 O0001ICHHE U CUCTEMATU3AITUS https://m.edsoo.ru/STBUOEE

3HaHUHU

YN



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
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https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN

50 KonTponbnas padota Ne3 mo Teme https://m.edsoo.ru/AFA7IDU
"OCHOBHEBIC KJIACCHI LD
HEOPraHU4eCKUX coeAMHeHUN"

51 IlepBbIe MOMBITKH KJIACCH(PHUKAIINN https://m.edsoo.ru/CO0V3CC21
XMUMHAYECKHX 3JeMeHTOB. [ToHsATHE O 4
IpYIIax CXOJHBIX JIEMCHTOB

52 [lepuonnyeckuii 3aK0H U https://m.edsoo.ru/X9F1NR3
[lepuonuueckas cucrema us
XHMHUYECKUX djieMeHToR /1. U.
Menneneesa

53 [Teproibl, TPYIIIBI, TIOATPYIIIIBI https://m.edsoo.ru/NQMWWJ

RXN

54 Crpoenue atomoB. COCTaB aTOMHBIX https://m.edsoo.ru/IMUDOMR
sep. M3oTonsr 5H

55 CTtpoeH#He IIEKTPOHHBIX 000JI0YEK https://m.edsoo.ru/T95YNV8
aToMoB 211eMeHTOB [lepuoamueckoit B2
cuctemsl /[. 1. Menpeneena

56 XapakTepuCTHKa XHMHUYECKOTO https://m.edsoo.ru/Y1P040OM
3JIEMEHTA 110 €r0 MOJI0KESHUIO B DX
ITepunonnueckoii cucreme /1. U.
MeHeneena

57 3nauenue [leproanyeckoro 3akoHa https://m.edso00.ru/SZD8XEQ0
JUTSL pa3BUTHUSI HAYKU M IPAKTUKH. [ P
N. MenaeneeB — y4€HbIM, M€1aror
U TPaKIaHUH

58 PesepeHbiit ypok. O000IIEHNE U https://m.edsoo.ru/ZCQTRPO
CHCTEMaTHU3alUs 3HAHH / 8Y
Bcepoccuiickas npoBepouHas
pabota

59 KonTtpomnsHast padbora Ne4 o teme https://m.edsoo.ru/FTIZF99W
«CTtpoenue aroma. XuMudeckas F
cBs3b» / Beepoccwuiickas
poBepouHas paboTa

60 DJIEKTPOOTPHUIIATEIHHOCTh ATOMOB https://m.edsoo.ru/HZA110E



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8

XHUMHUYCCKUX 3JICMCHTOB

D8

61 HonHas XuMu4ecKas CBSI3b 1 https://m.edso00.ru/3SY1RJKV
I
62 KoBasenTHas mossipHas 1 https://m.edsoo0.ru/EOL3MT2
XHMUYECKas CBI3b AE
63 KoBasienTHas HenossipHas 1 https://m.edsoo.ru/9YVR3FU
XHMUYECKas CBI3b Xl
64 CreneHb OKUCIEHUS 1 https://m.edsoo.ru/RA6CVX
M66
65 OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHBIE 1 https://m.edsoo.ru/ZXNCA7D
peakiu (0)4
66 OKMCIIMTEN U BOCCTAHOBUTEIH 1 https://m.eds00.ru/QPS46Z5P
U
67 PesepBHbIii ypok. O6001ICHIE 1 1 https://m.edsoo.ru/4ARH7M35
CUCTEMATHU3ALUs 3HAHUH 110 TEME NF
«Ctpoenne atoMa. XuMHUUIECKast
CBSI3b»
68 PeseprHbiit ypok. O000IICHHE U 1 https://m.edsoo.ru/7DNRBZ9
CHCTEMATH3ALMS 3HAHHIMA 48
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

9 KVIACC

Ne Tema ypoka KoJsinuecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | I[IpakTHueckue | HM3y4eHHusi | 00pa3oBaTejbHbIE peCcypChl
padoThI padoThbI
1 [Tepuoauueckuii 3aKOH. 1 https://m.edsoo.ru/ECRKA90AY

IIepnoanueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
Mennenecena

2 3aKOHOMEPHOCTH B 1 https://m.edsoo.ru/GNJPEROFB
W3MEHEHUU CBOWCTB

XUMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

3 Knaccudukarus u 1 https://m.edsoo.ru/WTO1IWRA20
HOMEHKJIaTypa
HEOPraHUYECKUX BEIICCTB

4 Buabl XUMUUYECKOU CBSA3H U 1 https://m.edsoo.ru/UI4Y5CFRV
THUIBI KPUCTATHYECKUX
peLETOK

5 KontponsHas padota Nel mo 1 1 https://m.edsoo.ru/J4X8ZN212
teMe «lloBTOpeHune n
yriayOsieHue 3HaHui
OCHOBHBIX Pa3JIesioB Kypca 8

KJIACCay
6 Knaccudukanus XuMruaeckux 1 https://m.edso0.ru/ X8 XAE7E2J
pEeakLMii o pa3IuIHbIM
NpU3HAKaM
7 [ToHsITHE O CKOPOCTH 1 https://m.edso0o.ru/6VLXCYY7N

XUMHYECKOMN pCaKkuu.
ITousTHHE O TOMOT€HHBIX B
T'CTCPOTCHHLIX PCAKIUAX

8 [MoHsATHE O XUMHUYECKOM 1 https://m.edsoo.ru/H4AFH7NZNM
paBHOBecuH. PakTOpHI,
BJIMSIFOIIIME HA CKOPOCTh



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

XUMHUYECKOW PEaKUUU U
MOJI0KEHNE XUMHUIECKOTO
paBHOBECHSI

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

https://m.eds00.ru/648V11026

10

Teopust 37EKTPOTUTUYECKOMN
nuccoranuu. CUibHbIe U
CJ1a0bI€ ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHMS peaKLUid

https://m.edsoo.ru/VN2SBIN1R

12

XuMHYECKUEe CBOMCTBA KUCIIOT
1 OCHOBaHHUM B CBETE
MpeACTaBICHUIN 00
ANEKTPOIUTUYECKOMN
JHCCOLHAIAN

https://m.edso0.ru/8HH81YVXI

13

XUMHUYECKUE CBOKMCTBA COJIEH
B CBETE MpeACTaBlIeHU 00
ANEKTPOIUTUYECKOMN
JUCCOIMAllUU

https://m.edso0o0.ru/ETD5QTS4G

14

[ToHsiTHE O THAPOIN3E COJIEH

https://m.edsoo0.ru/9JFRAVESW

15

0O00011eHNEe U
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas pabora Ne 1.
«Pemienue
SKCTIIEPUMEHTAIBHBIX 33749

https://m.edso0.ru/7VXTFEHJT4

17

KontponbHas padora Ne2 o
TeMe « IJIEKTPOJTUTHYECKAs
aucconuanus. XUMHUECKHe
peakluy B pacTBOpax»

https://m.edsoo0.ru/9RKLZDNUX

18

OO01mas xapakTepucTHKa
rajJIor€eHOB. XMMHUYECKHE
CBOJCTBA Ha IPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopoa. ComnsiHast
KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, MTOJTYYEHHE,

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

IIPUMEHEHHUE

20

[TpakTrueckas padora Ne 2 mo
teme «llosryueHnue consiHOU
KHUCIIOTBI, U3yUYeHHE €€
CBOWCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Beruuciienus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUMN, ECIIH
OJIMH U3 PEareHToB J1aH B
U30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO01as xapakTepucTHKa
anemMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AmnoTtponHsie MoU(UKAIIK
cepbl. Haxoxienue cepsl 1 €€
COEIMHEHUH B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edso0.ru/CX10EU8SPO

24

CepoBoaopoji, CTpOEHHUE,
(1)I/I3I/I'~I€CKI/I€ U XUMHUYCCKHUC
CBOMCTBA

https://m.edso0.ru/ECGX2B40W

25

Oxkcuppl cepol. CepHas

KHUCTI0Ta, GPUBNYECKUE U
XUMHYECKHE CBOMCTBA,

PUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE peaKIny,
JIeXkKaIe B OCHOBE
IPOMBIIIJIEHHOTO CI10co0a
MOJIYyUYCHUA CepHOI\/'I KHCJIOTHI.
XUMHYECKOe 3arpsi3HEHNE
OKPYXaIoIIe Cpeabl
COE/IMHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brraucinenne MmaccoBou 1onu
BBIX0JIa TPOJYKTA PeaKluu

https://m.edsoo.ru/HSJE186WN

28

OOGm1as XxapakTeprucTruKa
aneMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHHe B IpUpoae,

https://m.edsoo.ru/WAHRMB976



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
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¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA

29

AMMHaK, ero pu3nvecKue u
XMMHYECKHE CBOUCTBA,
NOJYYCHHE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[TpakTtrueckas padora Ne 3 mo
teMe «lloydenue ammuaxka,
M3YUYEHUE €r0 CBOMCTB»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCIO0Ta, €€
bu3HYecKue 1 XUMHUIECCKHE
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHue HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPATBHBIX YI00pEHUIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKaroIIEeH Cpeabl
COCMHEHUSIMH a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

®ochop. Oxeun docdopa (V)
u ¢pocdopHas KUcIoTa,
du3nyecKkre 1 XUMUYECKHE
CBOMCTBA, IOJIYYEHUE

https://m.eds00.ru/GDQJSO3WP

34

Hcnonb3oBanue Gocdatos B
Ka4eCTBE MHUHEPATBHBIX
ya0OpeHuil. 3arps3HeHue
IPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUB5V

35

Yraepon, pacipocTpaHEHHE B
npupoe, GU3NIECKue u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunsl yraepozaa, ux
(1)I/I3I/I‘IeCKI/Ie U XUMHUYCCKHUC
CBOICTBa. DKOJIOTUYECKUE
poOJIEMBbI, CBSI3aHHBIE C
okcuaoM yriaepoga (IV)

https://m.edso0.ru/OXQAPGNCF

37

VYronpHasg KUCIoTa U €€ COJIN

https://m.edsoo.ru/O0HOQHDG6IPA



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA

38

[IpakTuueckas padora Ne 4 o
teme "llonyyenue
YTIIEKHCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-roH"

https://m.edso0.ru/G2HZX0QGCS8

39

HepBOHa‘IaJIBHBIG MOHATHS 00
OpTraHU4YCCKUX BCHICCTBAX KaK
0 COCIMHCHUAX YIJICpOaa

https://m.eds00.ru/30T1Z2109Z

40

KpemHuii u ero coequHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTuueckast paborta Ne 5.
Pemenue skcniepuMeHTaNbHBIX
3a1a4 1o reme «Baxueiiume
HEMETAJIbl U UX COCAUHEHHUS

https://m.edsoo0.ru/O7ES8DOD7Z

42

KonTponbnas pabota Ne3 mo
TeMme «Baxueiine
HEMETAJUIbl U UX COCIUHEHUS»

https://m.edso0.ru/S85J9UGH3

43

OO61as xapakTepuCcTHKa
XUMUYECKHX DJIEMEHTOB —
MeTaiuIoB. MeTammmueckas
CBSI3b U METallNINYecKas
KPUCTAJUINYECKasl PELIETKA.
dusznueckre CBOMCTBA
METaJI0B

https://m.edsoo0.ru/XK1GYPCO1

44

XUMHYECKHE CBOMCTBA
METaJLIOB.
DNEKTPOXUMUYECKUN P
HaIpsDKEHUN METaJNIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61mue crocoOb! MOTyYeHUs
metasuioB. CIIjiaBbl.
Brruucnenus no ypaBHEHUSIM
XUMHUYECKHUX peaKIuii, eciu
OJIIH U3 PEareHTOB COJCP)KUT
IpUMECH

https://m.eds00.ru/G54GDQI2D

46

IToHsiTHE O KOPPO3UU

https://m.edsoo.ru/4FIGDOWOW



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W

MCTAJIJIOB

47 [1enouynble METAILIBI https://m.edsoo.ru/X1B4BPUW?2

48 OKCH/IBI ¥ THIPOKCHUIBI https://m.edso0.ru/Q4DX0G3U9
HATPHUS M KaJIHsI

49 IIlerouHO3EMENBHBIE METAILILI https://m.edsoo.ru/REOCDYO0K6
— KaJIbIIUA 1 Mar"Hui

50 Baxkneiimme coequHeHus https://m.edsoo0.ru/CJIR96CMZA
KaJIbIUs

51 O06o06mIeHEe U https://m.edsoo.ru/O5PXGG1BE
CHUCTEMATH3ALMS 3HAHWMA

52 JKécTkoCcTh BOJIBI U CIIOCOOBI https://m.edsoo.ru/WEFMBFTTTP
e€ ycTpaHeHUs

53 [Ipaktudeckas padora Ne 6 o https://m.edsoo.ru/NFIROKB8J
teme "JKECTKOCTE BOJBI U
METO/IbI €€ yCTpaHeHus"

54 AJTFOMUHHAN https://m.edso0.ru/9ZJ8RD1TV

55 AmdoTepHbIe CBOWCTBA https://m.edsoo.ru/NI5K110J5
OKCH/JIa M THJIPOKCH 1A

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 OKCHJTBI, THIAPOKCHJIBI B COJTH https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u sxenesa (I1I)

58 O6o06meHe U https://m.edsoo.ru/NAON6HGKZ
CcHUCTEMaTH3aIus 3HAHUI

59 [IpakTuueckas padora Ne 7. https://m.eds00.ru/ZN7G0QSMX
Pernrenune skcriepuMeHTaTbHBIX
3a1a4d mo TeMe «BaxkHelmue
METaJUIBl U UX COETUHEHUSD

60 Brruncnenus no ypaBHeHUsIM https://m.edsoo.ru/AYD2HESIY

XUMHYECKHUX PEAKIUi, eCIn
OJIMH U3 PEAreHTOB JIaH B
U30BITKE U COAEPKUT
npuMecu. BeranciieHus
MAacCOBOH JOJIM BBIXOa
IPOAYKTa peakluu



https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

61 O06o01menue u 1 https://m.edsoo.ru/B8TOVTKOP
CHCTeMaTH3aIlUsl 3HAHUH

62 KonrponbHast pabora Ne4 o 1 https://m.edso0.ru/703C804GN
TeMe «BaxHele MeTauibl 1
UX COCTUHEHUS

63 BerectBa 1 MaTepuaisi B 1 https://m.edso0o.ru/OFI32JMTO
MMOBCETHEBHOW KU3HU
YeIoBeKa

64 XUMHUYECKOE 3arps3HEHUE 1 https://m.edsoo0.ru/9ANGYEYQI
OKPYKAOIICH CpeJibl

65 Posnb xuMuu B perieHum 1 https://m.edso0.ru/18Q203Y 28
9KOJIOTHYECKUX MTPOOIeM

66 Pe3sepBHbIii ypok. O6001ICHUE 1 https://m.edsoo.ru/DT1BAS5U4
U CHCTEMATHU3aIlHsl 3HAaHUI

67 PeseprHblit ypok. O0001ICHNE 1 https://m.edso0.ru/P52TJZNXV
Y CHCTEMaTH3allusl 3HAHUI

68 Pe3zepBHBIii ypok. O600IIeHNE 1 https://m.eds00.ru/TMK36TJZG
¥ CHCTEMAaTH3aIns 3HaAaHUH

OBIIEE KOJIMYECTBO YACOB I1O 68
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KUIACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpOBePsIEMOro 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJibTaTa
1 [To teme: «IlepBoHavaIbHBIE XUMHUUECKHUE TOHITHSD)
11 PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYJa,
XUMHYECKHUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(ogHOpOAHAS M HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAST aTOMHAs
Y MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBasi A0S XHMHUYECKOTO 3JEMEHTa B COCIMHEHUH, MOJISPHBIN
00BEM, XUMHUYECKas peakius, Kiaccuukaus peakuui: peakiuu
COCAMHEHUS, PEAKUUU PA3IOKEHHS, PEaKIUH 3aMEIICHHs, PEaKIIH
oOMeHa, 9K30- U DSHIOTEPMHUYECKHE pEeakKlHUH, TeraoBor 3ddext
peakmuu, pacTBOp, MaccoBas 0N BemiecTBa  (MPOLEHTHAs
KOHIIEHTpAllKs) B pacTBOpE
1.2 WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHHA U
MIPUMEHSITh 3TU MOHATHUS IPU OMMCAHUU BEUIECTB M UX MPEBpallleHun
1.3 WCTOJIBb30BAaTh XWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (HOPMYI
BEIIECTB M YPABHEHUN XUMHUECKUX peaKIui
1.4 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HHsl, 3aKoHa ABOTaipo
1.5 OTIPEICIISATh BAJICHTHOCTh ATOMOB JICMCHTOB B OMHAPHBIX COCTUHEHHSIX
1.6 KJIacCU(UIUPOBATh XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIIIOBOMY YPQEKTy)
1.7 BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJSPHYI0O M MOJISIPHYIO MacChl
BEIIECTB
1.8 BBIYUCIISITH MAacCOBYIO JIONIO XHMHYECKOTO DJIEMEHTa Mo QopMmyiie
COEIMHEHUS,
1.9 BBIUUCIISITH MACCOBYIO JOJIO BEIIECTBA B PACTBOPE
1.10 INPUMEHSATh €CTECTBEHHOHAYUHbIE METOJbl NO3HAHUS — HAONIOJCHHE,
U3MepeHue, MOICIMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIN)
2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPraHUYECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHITHN: OKCHII, KUCIIOTA,
OCHOBAaHHUE, COJIb
2.2 OTIPENIEATh TPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KJaccy
coeiMHeHui o Gopmysam
2.3 KJ1accu(UIIMPOBaTh HEOPraHMUECKUE BELECTBA
2.4 XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB
pa3MYHBIX ~ KJIAaccoB,  NOATBEpXKJas  OMHMCAaHUE  IPUMEpaMHu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUYECKUX PEAKIIHA
2.5 NIPOrHO3UPOBATh  CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHHUS XHUMHUYECKHX
IpeBpalleHUH B Pa3IMYHBIX YCIOBUIX
2.6 CIIeZIOBaTh  TMpaBWJIaM  TIOJH30BAHUS XHMHYECKOW TOCYHAOH W

J'Ia60paTOpHBIM 060p}/)10BaHI/ICM, a TaKXKC IIpaBUJIaM 06paI_I_ICHI/I}I C
BCIICCTBAMHM B COOTBCTCTBHM C HWHCTPYKOUAMHKU 110 BBIIIOJHCHUIO




1a00paTOPHBIX XMUMHYECKHUX OIBITOB IO TOMYyYEHUI0 U COOUPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOIOpOJAa M KHCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh U NPOBOAUTH  XMUMHMYECKHE  OKCHEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHCIOT C  TOMOIIBIO
WHJIMKATOPOB (JIakmyc, heHoadTaaeuH, METHIOPAH)X U IPYTHE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKLuu

I[To Teme: «llepmoamyeckuii 3axkoH u Ilepuoauueckas cucrema
xumuyeckux dneMeHtoB J[. WM. Menneneea. CrpoeHue aToMOB.
Xumu4aeckas CBsa3b. OKHCINTEILHO-BOCCTAHOBUTEIIBHBIC PEAKITAN)

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHMX TIOHATHUM: SAPO aroma,
ANEKTPOHHBIA CIOM aToMa, aroMHas OpOuTalb, pajuyc aroma,
XUMUYECKas CBsI3b, TNOJSIpHAs W HEMOJsIpHAsh KOBAJCHTHasi CBS3b,
ANEKTPOOTPHUIATEILHOCTh, HIOHHAS CBSI3b, NOH, KATUOH, AHUOH, CTETICHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/H_[I/IpOBaTL XUMHNYCCKHNEC 3JICMCHTBI

3.3

OMHUCHIBAaTh M XapakTepu3oBaTh Tabnuunyio (opmy [lepuoanueckoii
CUCTeMBbl XUMHUYECKHX OJJIEMEHTOB: pa3jNyaTh TOHATUS «IJIaBHAS
noarpynna (Arpymnmna)» u «mnobouynas noarpynna (brpynmna)y, «manbiey
1 «O0JIbIIINE MEPHOIBI

3.4

packpsiBaTh cmbica Ilepuogmueckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAUYECKON 3aBHCHUMOCTH CBOICTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITIOJIOKCHHUS B Hepno;mqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTh  OOO3HA4YCHHs, KOTOpbIE  HMMEIOTCS B Ta0nwmIie
«Ilepuonuyeckas cucrema xumuueckux snemeHtoB .M. MenneneeBay»
C YHUCJIOBBIMH XapaKTCPUCTHUKAMU CTPOEHHUS AaTOMOB XHMHYECKUX
9JIEMEHTOB (COCTaB W 3apsia  sapa, o0Illee YHUCIO JIIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CII0SIM)

3.6

OMPEACIIATL CTCIICHDb OKUCJICHU A 9JICMCHTOB B 6I/IHapHLIX COCOAMHCHUAX

3.7

ONpeAeNsATh BHUJ XUMHUYECKOM CBSI3M (KOBAJICHTHas W MOHHas) B
HEOPraHUYECKUX COCAUHEHUSIX

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

I1o Teme: «BermiecTBo 1 XUMHYECKast peaKkuus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHMUYECKHX TOHATHH: PacTBOp,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] AUCCOLMALIMS,
peaku HMOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakIum, OKHUCITUTEIb,
BOCCTAHOBUTEb, OKHUCICHHME U  BOCCTAHOBJIEHHE, aJUIOTPOMHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJieHTHAas,  HWOHHAH,
METaJTN4ecKas), KpPUCTAIMYECKass pemérka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHU U
IMPUMCHATH OTH IMOHATHSA IMPU OIIMCAHWHK BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITb YPABHCHHUSA BHGKTpOHHTquCKOﬁ JUucconuanum KHCJIOT,




LIEJI0YEN M COJIEH, IOJHBIE WM COKPALIEHHBIC YPAaBHEHHs pEaKIUil
HMOHHOI0 0OMeHa

14

PaCKpbIBaTh CYIIHOCTb OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKm/Iﬁ
IIOCPEACTBOM COCTABJICHHUSA DJICKTPOHHOI'O OajlaHca dTHX peaKI_II/Iﬁ

1.5

IIPOBOJUTH PAaCYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKLuu

Ilo Temam: «HemeTamnel M HX COCAUHECHUA» U «MeTtaliel U UX
COCAMHCHU A

2.1

XapaKTepPU30BaTh (OMHUCHIBATh) OOMKE W CHeUu(PUIeCKUe XUMHUCCKUE
CBOMCTBA MPOCTHIX W CIIOKHBIX BEHIECTB, IMOATBEPXKAas OIMCAHHE
MpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUU COOTBETCTBYIOIIHX
XUMHYECKHUX PEAKIUI

2.2

COCTAaBJIAAITb YpPaBHCHUA peaKuHﬁ, IMOATBCPKAAIOIMIUX CYIICCTBOBAHUC
TeHETHYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMIHBIX KJIACCOB

2.3

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTPOCHMS,
BO3MOKHOCTH MPOTEKAaHUs XUMHUYECKHX MPEBPALIECHUNA B Pa3IUYHbIX
YCIIOBHSIX

2.4

ClieZIOBaTh  MpaBWJIaM  TIOJIb30BAHUS  XMMHUYECKOW  MOCYAOH |
7ab0paTOpHBIM 00OpPYAOBaHHEM, a TaKXe IpaBWiIaM OOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO BBINIOJHCHUIO
na60paT0prlx XUMHUYCCKUX OIIBITOB IIO IIOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BENIECTB (AMMHUAKa M YTIICKKCIIOrO ra3a)

2.5

IIpOBOAUTD pcaKkuuu, MOATBCPKAAIOIINC Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPHI-, OPOMHUJI,
nonua, Kapbonar, ¢ocdar, cunaMkar, CcyiabpaT, THAPOKCHUIHOHHI,
KaTHOHbI aMMOHHS, HOHBI M3YYCHHBIX METAJUIOB, HPHCYTCTBYIOLINEC B
BOAHBIX paCTBOpax HCOPIraHMYCCKUX BCIICCTB

[To Teme: «XuMHsI U OKpYXKAIOIIasi cpeaar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYeckux nonsatuii: IT/IK Bemecrtsa;
KOppO3usl METaJIOB

3.2

NPUMEHATh OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATEIIBHOCTH —
aHallM3 ¥ CHUHTE3, CpaBHEHHE, O0000IleHHne, CHCTeMaTU3allUIo,
BBISIBJIEHWE TTPUYMHHO-CJIEACTBEHHBIX CBSA3EH — JJI U3YUYEHHSI CBOWCTB
BEIIECTB M XUMMYECKUX PEaKUUW; €CTECTBEHHOHAYYHBbIE METObI
MO3HAaHUS — HaOJIOJeHNe, U3MEpPEHUe, MOJEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN M MBICIICHHBIH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHaanBHBIe XUMHWYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Poib XuMHUM B )KM3HM YeJIOBEKAa. XUMHS B cucTeMe Hayk. Tena u
BenlecTBa. Pu3nuecKue CBOMCTBA BEIIECTB. ArperarHoe COCTOSIHUE BEIIECTB

1.2

[TonsTe o mMeronax mo3HaHus B XuUMHH. YucTeie BemiecTBa U cMecH. CriocoObl
pas3aeneHus cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHEe 3JIeMeHThl. CUMBOJIBI XMMHUUYECKUX AJIEMEHTOB.
[TpocTblie U C0XKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumuaeckas (bopMyna. BaneHTHOCTP aTOMOB XMMMYECKHX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrHocurenbHasg aToMHas macca. OTHOCHTCIbHAS
MOJICKYJISIpHas Macca. MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMEHTA B COCAMHCHU U

1.5

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMoCBSI3b  KOJIMYECTBA,
Macchl M 4YHCNIA CTPYKTYPHBIX €AMHHII BemiectBa. Pacuérel mo Qopmynam
XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nuecKue U XUMHYECKHUE SIBICHHS. XUMHYECKas peakius 1 e€ Mpru3Haku. 3aKOH
COXpaHEHHMS MacChl BEIIECTB. XHUMHYecKue ypaBHeHus. Kiaccupukarms
XMMHUYECKUX peakluui (COeMHEHMs], pa3I0KEeHUs], 3aMellleHusl, 0OMeHa)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYN0#, ¢ mpaBuiIaMu
pabotel B jaboparopum u TpuéMaMud  oOpamieHWsT C  J1a00paTOpHBIM
o0opy/sOBaHWEM, U3Y4YeHHE M OnucaHue (U3MYECKUX CBOMCTB 0O0pasIoB
HEOPTraHMYECKUX BEIIECTB, HAOMIOZCHNE (PU3MUECKUX (TIJIaBICHHE BOCKA, TasHUE
TbJa, pacTUpaHHe caxapa B CTYIKE, KUTICHUE U KOHICHCAIUS BOIbI) K XUMHUYECKHIX
(ropeHre cBe4H, NMPOKATMBAHHE MEIHOH MPOBOJOKH, B3aMMOJCHCTBHE MeJa C
KHCIIOTOM) sIBJICHUN, HAOMIOJEHUE U OIHCAHUE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJCHCTBUE CEPHOW KHUCIOTHI C
xyjopugoMm Oapusi, paznoxenwe ruapokcuga wmeau(ll) mnpu  HarpeBaHuu,
B3auMoOJIeiicTBUEe jkene3a ¢ pactBopoM cosm Meau(ll), umsydenwme cmoco6oB
pasneneHus cMmeceld (C TMOMOINBIO MarHurta, (UIBTPOBaHUE, BbIMAPUBAHUE,
TUCTWIUISIMS, Xpomarorpadus), TpoBeNeHHE OYHCTKA ITOBApEHHON COJIH,
HaOJI0ZICHNEe U ONHMCaHHE Pe3yJbTaTOB IPOBEAEHUS OMNbITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JaHNE MOJIeTIe MOJIEKYJI (IIapOCTEP>KHEBBIX)

Baxueiine MPEACTABUTCIIN HCOPTraHNYICCKUX BCIICCTB

2.1

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — ds7IeMEHT M TPOCTOE
BemlecTBo. HaxoxneHue kucinopoaa B mpupoje, (puU3MUEcCKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcunpl. I[lpumenenue xkuciaopoga. CrnocoOsl
MOJyYeHHUs KHUCIIOpoAa B JIaOOpaTOpuM M MHPOMBIIIIEHHOCTH. Kpyrosopor
Kuciopoa B mpupojie. O30H — aJoTporHas MoauduKalus KUCI0poaa

2.2

TennoBoit ahdekT xuMudeckoi peaklinu, TEPMOXUMHUYECKHUE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOMIMBO: yroiib M MeTaH. 3arps3HeHHe BO3/yXa,
yCUJICHHE TApHUKOBOT0 3 (ekTa, pazpylieHne 030HOBOTO CI0s

2.3

Bonopox — anemeHT M mpocToe BemiecTBO. HaxokieHue Bomopoma B MPUPO/IE,
bu3rYecKre U XUMHUUECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MomyueHus. KucinoTe u
COJTH

2.4

MossipHblii 00bEM ra30B. Pacy€rbl o XUMHUECKUM YPaBHEHHSIM

2.5

®uznueckue cBorcTBa Bobl. Bona kak pactBopureins. PactBopbl. HacklenHsie u
HEHACBIIICHHBIE PAacTBOpPLI. PacTBOpUMOCTH BewmiecTB B Boae. MaccoBas nouist
BElIECTBa B pacTBOpe. XUMHUecKHe cBoiicTBa Bojbl. OcHoBaHusl. Posib pacTBOpoB




B IIPUPOJE M B JKU3HM 4YejoBeka. KpyroBopoT Bozbl B NpUPOAE. 3arpsi3HEHUE
IpUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudpukanus Heopranuvecknx coeauHenuid. Oxcunbl.  Knaccudukanms
OKCHUJIOB:  cojieoOpasyrommue (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEpHBIE) W
HeconeoOpasyrome. Homenknarypa okcuaoB. Dusnueckne U XUMHUYECKHE
cBoiicTBa okcuaoB. [lomyuenue okcuaoB

2.7

OcnoBanus. Knaccuukarnus ocHOBaHUI: MENOYM U HEPACTBOPUMBIE OCHOBAHMUS.
Howmenknarypa ocHoBaHuil. @U3MYECKHE U XHUMHUYECKHE CBOICTBA OCHOBAHUH.
[TonydyeHue OCHOBaHMI

2.8

Kucnorel. Knaccudpukamms xucinor. Homenkiarypa kucinor. Dusznueckue
XUMHYECKHE CBOWMCTBAa KHUCHOT. Psn aktuBHoctn wmetamioB H.H. bBbekerosa.
[TosrydyeHnue Kuciaor

2.9

Comu. Homenknatypa cosieil. @u3nueckMe U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue coneit

2.1

I'eneTnueckas CBA3b MCXKY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

2.1

XHUMHYECKUH IKCIIEPUMEHT: KaUYECTBEHHOE ONPENEICHUE COACPKAHUSA KUCIOPOaa
B BO3JyXe, I[OJIy4eHUE, COOHMpaHue, pAaclO3HABaHME U H3y4YEHHE CBOMCTB
KHCIIOpO/ia, HAOJIIOJIEHUE B3aWMOJAEUCTBUS BEIECTB C KHCIOPOJOM U YCIOBHS
BO3HUKHOBEHHUS U TMpEKpalleHus ropeHus (moxapa), o3HaKOMIIeHUuE ¢ oOpa3namu
OKCHJIOB M OINMCAHME HMX CBOMCTB, IOJy4Yy€HHUE, cCOOMpaHME, paclo3HaBaHUE U
M3Yy4YEeHHE CBOWCTB BOJOpoJa (TOpPEeHHE), B3aMMOCHCTBHE BOJIOPOAA C OKCHIIOM
meau(Il) (Bo3MOKHO HCIIONB30BAaHUE BHICOMATCPUAIIOB), HAOIOJACHUE 00Pa3IoB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHUS
BEUIECTB C paA3IM4YHOM pacTBOPUMOCTbIO, IIPUTOTOBJIEHHE pPACTBOPOB C
onpeeaéHHON MacCOBOM J0JIeH pacCTBOPEHHOIO BELIECTBA, B3aUMO/ICHCTBUE BOJIBI
C MertamlaMd  (HaTpueM U KajublueMm)  (BO3MOXHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), OINpEAeIEHUe PACTBOPOB KHUCIOT U INEJIOYedl ¢ TOMOIIbIO
MHJMKAaTOPOB, HCCIEA0BaHUE O0pa3l0oB HEOPraHMYECKHUX BEUIECTB Pa3JIMYHBIX
KJIacCOB, HaOJIO/IEHUE M3MEHEHMs OKPAacKH MHAMKATOPOB B pacTBOpax KUCIOT U
mienioueld, u3ydeHue B3aumopencTBus okcuaa menu(Ill) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIOT C MeETaJUlaMM, pEakuuid HeUTpalu3alyM, IOJydYEeHUe
HEpACTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJIHOTO METajula APYTUM U3 pacTBopa
COJIM, PELIEHUE DJKCIEPUMEHTANbHBIX 3ajad Mo TeMme «BaxHeWlue Kiaccsl
HEOPraHUYECKUX COCAMHEHMI»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucteMa XuMU4eCcKuX daeMeHToB 1. M.
MenpneneeBa. CTpoeHne aTOMOB. XUMHUUecKas CBA3b. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIMU

3.1

IlepBble MONBITKN KiIacCU(UKALMU XUMUYECKUX 37eMeHTOoB. [loHaTHEe 0 rpynmax
CXOAHBIX D3JIEMEHTOB (ILIEJIOYHbIE M IIEJIOYHO3EMENbHbIE META/lIbl, TaJIOTEHBI,
UHEpPTHBIE Ta3bl). DJIEMEHThl, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBl U
THJIPOKCHJIBI

3.2

[Tepuonnueckuii 3akoH. Ilepronnueckas cucrema XUMHUYECKHX 3yemeHToB 1.
MenneneeBa. Koporkonepuoanas u amuHHONIeproaHas ¢hopmsl [lepuogmaeckoit
cucrembl xumuueckux adnemeHtoB J[.M. Menneneesa. Ilepronbl W rpynisl.
DU3NYECKUI CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX  O0OJIOYEK aTroMOB TepBbIX 20 XWMHUYECKHX DJIEMEHTOB
[Tepuonnueckont cucrembl .M. MenaeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme JI.11. Menneneena




3.4

3aKOHOMEPHOCTH HM3MEHEHHsI paadyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAIITNYECKUX U HEMETAJUTMUYECKUX CBOMCTB [0 IpyIIaM U repuojaM. 3HaueHue
[Tepuoanueckoro 3akona u [lepruoanveckoil CUCTEMbI XUMUUYECKUX SJIEMEHTOB ISl
pa3BuTHs Hayku U npakTuku. /.. MennaeneeB — yu€Hbli U rpak JaHUH

3.5

Xumunueckass cBa3b. KoBaneHTHas (MoOJisipHAs W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIbHOCTh XUMUUECKUX 3J€MEHTOB. MoHHas CBsA3b

3.6

Crenenp oxuciacHus. OKHCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKknuu. HpOLIGCCBI
OKUCJICHHS B BoccTaHOBIEHMA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH  HKCHEPUMEHT: H3y4YeHHe OOpas3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THUIPOKCHIA LMHKA C PacTBOPAMH KHUCIOT M
1ieyouel, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOIIMX IPUMEPBl OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakluil (TropeHue, peakliuy Pa3ioKeHHsl, COeIMHEHUS)

9 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COIeP:KAHUS
BeriectBo 1 xumuueckas peakiusi. [loBTopenue

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMMHNUYCCKHX JJICMCHTOB III/I
Menpaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HM3MEHEHUHM CBOICTB
XUMHUYCCKUX DJJICMCHTOB IICPBBIX TpéX nepuoaoB, Kaliud, Kajlblud HW HX
COCJIMHEHUNM B COOTBETCTBUM C TMOJOXCHHUEM DIIEMEHTOB B HCpHOHquCKOﬁ
CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

13

1.4

CrtpoeHnue BelecTBa: BUIbI XUMUUECKOU CBSI3U. THUITBI KPUCTALTUYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTANIMYECKOM PEIETKH W BUJA
XuMu4eckon cBsizu. Kiaccudukanus m HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB
(MeXIayHapoaHas U TpUBHANIbHAsA). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JIM4HBIM KJacCaM HEOPraHWYECKUX COCIWHEHUN, TEHETHYECKass CBA3b
HEOPraHUYECKUX BELIECTB

Knaccugukanus XuMHUYECKUX peaklMid Mo pa3iuyHbIM MpHU3HAKaM (110 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKUWU BEIIECTB, O TeIoBoMy 3¢(deKTy, Mo
U3MEHEHMIO CTENEHEeH OKHCICHHMsSI XMMHUYECKHUX JIEMEHTOB, 10 00paTMMOCTH, IO
Y4acCTHIO KaTalu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIUH, TEPMOXUMHUYECKHE
ypaBHeHus. [ToHsTHE O CKOPOCTH XMMHUYECKOM peakuu

[Tousatue 06 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsTHe ©O
TOMOT'CHHBIX W T'€TCPOrCHHBLIX PCAKIUAX. IlonssTHE O XMMHYECKOM paBHOBECHUMU.
CDaKTOpBI, BJIMAIOIIUE Ha CKOPOCTb XUMHYECKOU pCakiimkn " IOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

1.6

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOMN peaKkLyH. Cocrasnenune ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMM €  MCIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOIO OajaHca

Teopust >IEKTPOJUTHYECKOM JTUCCOLMALMU. IJIEKTPOIUTHI W HEIIEKTPOJMTHI.
Karuvonbl, aHuoHsl. MexaHu3M AMCCOLMALMM BEMIECTB C PAa3IUYHBIMU BUIAMHU
xuMu4eckon cBsi3u. CteneHb aucconranuu. CHUIBHBIE W CIA0BIe DJIEKTPOJUTHI.
Peaknuu noHHOrO OOMEHa. YCIIOBUSI MPOTEKAaHUs pPEaKIii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakiui. CBoWCTBa KHUCIOT,
OCHOBaHMH M cCcoOJell B CBeTe TMPEACTaBICHUH 00 DIIEKTPOIUTHYECKON
nuccouranuu. KauecTBeHHbIe peakini Ha MOHBI. [[oHsATHE O TUAPOIIK3E CONei




1.7

2.1

2.2

XVUMUYECKUU OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTALTHISCKUX
pPEemETOK HEOPraHWYECKHX BEHIECTB — METAUIOB W HEMETauloB (Tpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJIOpHIA HATPHs); HMCCIEIOBAaHWE 3aBUCHMOCTH
CKOPOCTHM XHMMHYECKOH peakIuu OT BO3JACHUCTBUS Pa3IUYHBIX (aKTOPOB;
UCCIIEIOBAaHHUE JICKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCA TUCCOLUAIINN
KHCJIOT, WIeNIoYer u cojei (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB);
MPOBEJICHHUE OIBITOB, WILTIOCTPUPYIONINX MPU3HAKU MPOTEKAHUS PEAKIIUN HOHHOTO
obmena (oOpa3oBaHHME OcajKa, BBIICJICHUE raza, oOpa30BaHHUE BOJIBI); OIBITOB,
WUTIOCTPUPYIONINX  TPUMEPBl  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX  PEaKIIHA
(ropeHHe, peakIu pa3iokKeHUs, COCIUHEHHs); PACIIO3HABAHUE HEOPTaHMYECKHX
BEIIECTB C TOMOINBIO KAa4eCTBCHHBIX pEaKIUid Ha HWOHBI; pPEIICHUE
IKCIIEPUMEHTATILHBIX 33124

Hemeramisr u ux COCAUHECHUA

OO0mass  xapakTepucTuka rajoreHoB. OcoOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3NYECKUEe CBOMCTBA NMPOCTHIX
BEIIECTB — TaJloreHoB. XHMHUYECKHME CBOIICTBA Ha IpUMepe  XJopa
(B3auMoJielicTBUE C MeTajlaMd, HEMETajulaMH, Ilejao4yamu). XJIOPOBOAOPOI.
ConsiHasg KHUCIIOTa, XMMUYECKHME CBOMCTBA, IMOIy4YeHUE, NpuMeHeHue. JlelicTBue
XJOpa M XJIOPOBOAOPOJA HA OpPraHMW3M 4YeJOBeKa. BaxkHeliine XJIOpuabl U UX
HAaxXO0KJICHUE B IPUPOJIE

OOmass xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHne u (U3NYECKHE CBOICTBA
IPOCTBIX BELIECTB — KUCJIOPOJa U Cepbl. AJIIOTPOITHbIE MOAU(DUKALUU KUCIOPOaa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3NYECKHE U
XUMHYecKkHe cBoicTBa. OKCHUIBI Cepbl KaK IMPEJICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHast kucnora, (Qu3MYEeCKHe W XUMHYECKHE CBOWcTBa (0Omme Kak
IOpeACTaBUTENsl Kjlacca KHUCIOT U cnenuduyeckue). XHUMHUYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIINUICHHOTO CIOCO0a TOJMYYEHHsT CEPHOM KHUCIIOTHI.
[Tpumenenne. Conu CepHOM KHUCIIOTHI, KaUeCTBEHHAsl peakiMs Ha cyJb(paT-HOH.
HaxoxneHne ceppl M €€ COCOIMHEHHM B MNpUPOJE. XHMHUYECKOE 3arps3HEHUE
OKpY’Kalollel cpeabl COeIMHEHMSIMU cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHHE
BO3JIyXa U BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBpaICHHUS

2.3

OOmas xapakTepucTuka 351eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble CTENEHU OKHUCIEHUs. A30T, pacnopoCTpaHEHUE B MPHUPOJE,
du3nyeckre U XuMuIeckue cBoicTBa. KpyroBopot a3ora B npupojae. AMMHAK, €ro
¢uznyecKkue 1 XUMUYECKHE CBOMCTBA, MOJly4eHne U npuMeHenue. Conyu aMMOHMUS,
uX (QU3MUEcCKue U XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHbl aMMOHUS. A30THasi KUCJIOTa, €€ MOoy4YeHHe, (PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0oOlIMe Kak TNpEeACTaBUTENs Kiacca KHUCIOT M ClenUu(pHUUEcKue).
Hcnonp30BaHWE HUTPATOB M COJIeH aMMOHHMSI B KayeCTBE MUHEPATIBHBIX
ynoOpeHnidt. XuMHUECKOe 3arpsi3HeHHE OKpY Karolled cpebl COeTMHEHUAMHU a30Ta
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa, TOYBBI U BOJOEMOB)

2.4

2.5

®ochop, amnorponHsie Moaudukauuu Qocdopa, GuMUeckHe U XUMUYECKUE
coiictBa. Oxcua docdopa(V) u dpochopnas kuciora, Gpu3nUecKrue U XUMUIECKUE
cBoiicTBa, mnosydeHue. Mcnonp3oBaHue ¢ochaToB B KauecTBE MHUHEPATbHBIX
ynoOpeHuit

OOmast xapaktepuctuka osyeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCICHHUS.  YTJIepoJ,  aJUIOTPOITHEIC
MOIUGUKAIMM, PACIpPOCTpaHEHHE B TpUpoAe, (PHU3UYECKHEe M XHMHUYECKHE




2.6

2.7

cBoiicTBa. Ancopbuus. KpyroBopot yrieposna B npupone. OKCHABI yriiepojaa, ux
dusznyeckne W XUMHUYECKHE CBOWCTBA, JEHCTBHE HA IKUBBIE OPraHU3MBbl,
NOJy4YeHHE M IMPHUMEHEHHE. DKOJOTHYECKUE TMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumnore3a 1106anbHOrO MOTEIUICHUS KIMMAaTa; [apHUKOBBIM
addekt. YroapHas KUCIOTa U €€ coH, UX (PU3NIECKUEe M XUMHUYECKUE CBOWMCTBA,
noisydyeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
X0351CTBE

[lepBoHayanbHble MOHATHS OO0 OPraHUYECKUX BEHIECTBaX KaK O COEIUHEHMSIX
yraepoaa (MeTaH, 3TaH, dTHIEH, alleTUJIEH, 3TaHOJI, ININLEPUH, YKCYCHasl KUCIIOTA).
Ux coctaB u xumuueckoe ctpoeHue. I[loHsTne o OHUONOrMYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OelKax, YIrJIeBOJax — M WX pPOJIH B JKU3HH 4YEIIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUN

KpemHunii, ero gusznueckre u XUMHUYECKHE CBOMCTBA, MOJIYyYECHHUE W IIPUMEHEHHE.
Coenunenus kpemHus B npupoze. Ooume npeacrasienus o0 okcuae kpeMaus(1V)
U KpeMHueBoil kuciore. CHIMKAThl, WX HUCHOIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH. BakHEWIINEe CTPOUTENbHBIE MaTepHAIbl: KEpaMHKa, CTEKJIO,
1eMeHT, OeroH, kene300eroH. [IpoOmeMbl 0Ge€30MacHOrO  MCIOJBL30BaHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B MIOBCEAHCBHON KU3HU

2.8

3.1

XVUMUYECKUN SKCIEPUMEHT: H3yuyeHHEe oOpa3loB HEOPraHWYECKUX BEILECTB,
CBOWCTB COJISTHOM KHCJIOTBI; IPOBEIEHUE KAUECTBEHHBIX PEaKIUN Ha XJIOPU-UOHBI
U HaOJIOICHNE NPU3HAKOB WX MPOTEKaHUS; OMBITHI, OTpaXKaromue GU3ndeckue u
XMMHUYECKHE CBOMCTBA TaJlOT€HOB U MX COEAMHEHUH (BO3MOYKHO HCIIOJIb30BaHHE
BUCOMATEPHAJIOB); O3HAKOMJIEHHE C O00pa3laMd XJIOPUIOB (TaJIOTEHUJIOB);
O3HAKOMJIEHHE C 00pa3LamMu cepbl ¥ €€ COeTUHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEpHaJIOB); HAOIIOACHNE TIporiecca OOyTIIMBaHUS caxapa IO JIeHCTBHEM
KOHIICHTPUPOBAHHONW  CEpHOM  KHUCIIOTHI; M3Y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEeHHON CEpHOW KHUCIOTHI, TPOBEICHUE KAaUeCTBEHHOH peakiuy Ha cyibdart-
HMOH M HaOJOJeHHEe NpU3HaKa e€ NpPOTEeKaHHs; O3HAKOMIIEHHE C (U3NYECKUMU
cBoiicTBaMM a3ora, ¢gochopa M HUX COECOUHEHHH (BO3ZMOXHO HCIOJb30BaHUE
BUJIeOMaTepHasoB), oOpa3liaMu a30THBIX U (OochOpHBIX yIOOpEeHUH; MoyueHue,
coOupaHue, pacro3HaBaHME€ M M3yUYE€HUE CBOICTB amMMHaKa; IpPOBEICHUE
Ka4eCTBEHHBIX peaKkIuil Ha MOH aMMOHHS U ¢GochaT-MOH U U3yuyeHHe NMPU3HAKOB
UX IPOTEKaHMs, B3aMMOJICHCTBHE KOHIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE  BUJEOMAaTEpUaJIOB); U3y4eHUe Mojienei
KPUCTANIMYECKUX pPEmETOK anMasza, TIpadura, (QynnepeHa; O3HaAKOMJIEHHE C
MPOIIECCOM  aaCcOpOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTHBOTasa; MOJIydeHUE, cOOMpaHue, paclo3HaBaHWE U U3yueHHe
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEJEHNE KaYeCTBEHHBIX PEaKIMil Ha KapOoHaT- U
CWJIMKAaT-HOHBl W W3y4YEHUE [PU3HAKOB HUX MPOTEKAHMS; O3HAKOMIIEHHE C
NPOAYKIMEH CHIMKAaTHOM NPOMBIIUIEHHOCTH; pEIIEHUE SKCIEPUMEHTAIbHBIX
3az1a4 1o TemMe «BaxHelne HeMeTauIbl U UX COEIUHEHMSD)

MerTasl 1 UX COEIMHEHUS

OOmrast XxapakTepUCTHKAa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBaHMM HUX
nonoxkeHus B [lepuoanueckoit cucreme xumuueckux anemeHToB [[.M. Menaeneena

U cTpoeHMs aToMoB. CTpoeHHe METaNIOB. MeTajuinyeckas CBsA3b U METalIndecKas
KpUCTAJUIMYECKas PEIETKA. DIEKTPOXUMHUUYECKUM PsAJT HANIPSYKEHNH METaJUIOB

3.2

duznyeckue M XHMHUYECKHE CBoWcTBa MeTaioB. OOmume crocoObl MOIy4YeHUs
MeTauioB. [IoHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI MX OT




3.3

3.4

3.5

3.6

3.7

Koppo3uu. CraBsl (CTalb, YyTyH, AIOPATIOMUHHUMA, OpOH3a) U UX NMPUMEHEHUE B
OBITY ¥ IPOMBILIIEHHOCTH

[lenoynsle MeTauibl: moJjokeHHe B Ilepumonuyeckoil cucTteMe XUMHYECKHX
anementoB J[.MI. MeHneneeBa; CTpO€HHE UX aTOMOB; HAXOXKJICHUE B IPUPOJE.
Ouznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABI HATpuss M Kanus. [lpuMeHeHue IEeNOYHBIX METaUIOB M HX
COCIMHEHUN

[IlenoyHo3emMenbHbIC METAIIIBI MATHUM U KaJIbIIMI: TT0J10KeHue B [lepuoanueckoi
cucremMe xumudeckux osnemeHtoB J[.M. MeHnneneeBa; CTpoeHHE HX aTOMOB;
HaxOoXAeHue B pupojae. Pu3ndeckrue 1 XMuMUUECKHUE CBOMCTBA MarHus U KaJIbIUs.
Baxneilimue coennHenus Kanblus (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOABI U
CrocoObI €€ ycTpaHeHUs

Amomunuii: nonoxkenue B [lepuonuueckoit cucreMe XuMuueckux siaementoB [.M.
MemnpeneeBa; CTpoeHHE aToMa; HaXOXJIeHUE B mpupoie. PU3NUYECKHe U XUMUYECKHE
CBOMCTBa aATFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA Y TUAPOKCHIA ATFOMUHHS

Kenezo: nonoxenue B Ilepuoanueckoil cucremMe xumudeckux siemeHToB J[.H.
MenpneneeBa; CTpoeHHE aToMa; HaxOXJIeHHEe B npupoae. DPusznueckue u
XUMHUYECKHE CBoiicTBa kene3a. Okcunpl, Tuapokcunbl U comu kenesa(ll) u
kene3a(lll), ux cocras, CBOMCTBA U MOTyYEHUE

XYUMUYECKUH SKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMu METAIIOB M CIUIABOB, MX
(U3HYECKUMU  CBOWCTBAMH, W3YYCHHE PE3yJIbTAaTOB KOPPO3MH  METAJLIOB
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpUATOB), OCOOEHHOCTEW B3aMMOJCHCTBUS
OKCHJa KalbllUsd W  HaTpus ¢ BOJAOH  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEPHAJIOB); MCCIEAOBaHUE CBOICTB KECTKOM BOJBI; IpoOIlecca TOpeHUus
kKeye3a B KHACIOpoJie (BO3MOXKHO HCIOJIh30BAHUE BUCOMATEPHAIIOB); MPU3HAKOB
MPOTEKaHUs KAaYeCTBEHHBIX DEaKIMi Ha HMOHBI (MarHus, KaublUs, AJIOMHHHUS,
nuHka, xkenesa(ll) u xeneza(Ill), megu(ll); nabmrogeHne u onucaHue MPOIECCOB
OKpalllMBaHUsl IUIAMEHM WOHAMHM HATpHUs, Kalmus H Kaublus (BO3MOXKHO
UCIIOJIb30BAaHNE  BHJICOMATCPUAIIOB); HCCIICIOBAaHUE aM(OTEPHBIX  CBOWCTB
TUAPOKCUA aIOMUHUS W THAPOKCHAA IIMHKA; pPEUICHHE JKCIEePUMEHTAIbHBIX
3a7a4 no teme «BaxkHelmme MeTaJljibl U1 UX COCTMHEHUSD)

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

4.2

HoBeie maTepuansl M TexHOJOrMu. BelmiecTBa M MarepHalibl B IMOBCEIHEBHOM
JKA3HU YeJOBeKa. XHMMHUS U 340pOBbe. be3onmacHoe HCnosib30BaHUE BEIIECTB U
XUMUYECKHX peakuuid B OwiTy. IlepBas momomlp MpU XUMHUYECKHX OXOTrax H
OTPaBJIEHHUAX

OCHOBBI 9KOJIOTMYECKON I'PaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKpYKaAIoIEeH
cpenel IIJIK. Ponp XxuMum B pemieHHMM sKosoruyeckux mnpobieM. [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOAHBIM ra3, HedThb), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

4.3

XUMHUECKUH HKCIEPUMEHT: U3yueHHe 00pa3l0B MaTepualioB (CTEKJIO, CIUIABBI
METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




ITPOBEPAEMBIE HA OI'D IIO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHON OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaAHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOT0
o01ero oopazosanusi Ha ocHoe PI'OC

1

[IpencraBnenue:

11

0 MO3HABAEMOCTH SIBJICHUHU pupoabl, IOHUMAaHNC 00BEKTUBHON 3HAYMMOCTHU
OCHOB XHMHYECKOM HAayKH Kak obnactu COBpPCMCHHOT'O €CTCCTBO3HAHMA,
KOMIIOHCHTAa O6H.[CI>1 KYJIbTYpPbI U HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTH YCJIOBEKA B
YCII0BUAX COBPEMCHHOT'O O6H.[€CTBa; IMOHUMAaHHUEC MECTa XUMUU CPCIAU APYTUX
CCTCCTBCHHEBIX HAYK

1.2

0 HAY4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKHUX MCTOAAaX MCCICAOBAHHUA BCIICCTB M HU3YUYCHUSA XHUMHYCCKUX
peaKuHﬁ; YMCHHUEC HCIIOJIB30BaTh MOACINU IJIA 0OBsACHCHHS CTPOCHUSA aTOMOB
" MOJICKYJI

1.3

0 chepax mpodeccHOHATBHONH IEATCILHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMH ~ TEXHOJOTHMSMH,  OCHOBAaHHBIMH  Ha  JOCTHIKEHHSX
XUMHUYECKOU HAayKH, 4YTO I1IO3BOJIUT 06y‘-IaIOIIII/IMC$[ paccMaTpuBaTb XUMHUIO
kak chepy cBoedt Oyayiieil mpodecCHOHAIBHOW NEATEIBHOCTH U CHEIATh
OCO3HAHHBIN BHIOOP XMMHH KakK MPO(UIBHOTO MpeaMeTa MpHu Mepexoae Ha
YPOBEHb CPEAHEro 00111ero 00pa3oBaHusI

Bianenne cucteMoil XMMHUYECKMX 3HAHWW U YMEHHE IPUMEHATH CUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpasl BKJIIOYAET:

2.1

BOKHEWIIINE XMMHYECKUE TMOHATUA: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOAHAS M HEOTHOPOIHAS
CMCCb, OTHOCHUTCIIBHBIC AaTOMHAasA MW MOJICKYJIApHasd MacCCbl, KOJUYCCTBO
BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJIAPHBIA OO0BEM, OKCHZA, KHUCIOTa,
OCHOBaHHUE, COJIb (CpemHsisl), XUMHUYECKas PEeaKlus, PEaKIHH COCIUHEHUS,
peakIfy Pa3NoKeHUs, PeaKlMu 3aMeIleHHs, pPeaKkiMu OOMEHa, TEeIIOBOM
3¢ ¢eKT peakuuu, 5K30- U SHAOTEPMHUECKUE PEaKIUH, PacTBOp, MAaccoBas
JI0JIl XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MAcCOBasl JOJS U MPOLIEHTHas
KOHIICHTPALIMSI BEIIECTBA B PACTBOPE, SIAPO aTOMa, SJIEKTPOHHBIN CJI0W aToma,
aToMHasi opOuTallb, paauyC aToMa, BaJICHTHOCTb, CTENEHb OKHCICHHS,
XUMHUYCCKad CBA3b, OJJICKTPOOTPULATCIBHOCTb, IIOJIApHAsA W HCMOJIApHasa
KOBAJICHTHAsI CBSI3b, MOHHASI CBSA3b, METANIMYECKAs! CBS3b, KpUCTAIITMUYECKAs
pem€érka (aToMHasi, MOHHASA, METaJUIMYECKasi, MOJICKYJISIpHAsI), UOH, KaTHOH,
AQHUOH, DJIEKTPOJIUT W HEIJIEKTPOJIMT, SJIEKTPOJUTHYECKAs JUCCOLMAIUS,
pCakun HWOHHOT'O O6M€Ha, OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINH,
OKHUCJIUTEIb U BOCCTAHOBHUTENb, OKUCIEHUE M BOCCTAHOBIIEHHUE, 3JIEKTPOIIU3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBIC PEAKIUU, CKOPOCTh
XUMHUYECKON peakinu, karaauzarop, [1IJIK, koppo3us MeTaos, CIijIaBbl

2.2

OCHOBOITOJIATAlOIIME€  3aKOHbl ~ XMMHHM: 3aKOH  COXPaHEHHs  MAaccChl,
nepuoanueckui 3akoH .M. MenpaeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TCOPHU XMMHUHU:. aTOMHO-MOJICKYJIApHAsA TCOPHA, TCOPUA 3J'I€KTpOJ'IPITPI‘I€CKOI>i
JUCCOoMann

Brnagenne 0oCHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOIIIEH :

3.1

YMCHHUC NPABUIIBHO HCIIOJb30BATh U3YUYCHHBLIC BCHICCTBA U MATCPUAJIbL (B
TOM 4YHCJIC MHHCPAJIbHBIC y2106peHI/I$I, MCTAJJIBI W CILJIaBbl, ITPOAYKTEL




nepepadoTKU MPUPOTHBIX MCTOYHHKOB YITIEBOJOPOJOB (YIJIs, MPUPOJHOTIO
rasa, HepTH) B OBITY, CETbCKOM XO3SMCTBE, HAa TMPOU3BOJICTBE M TIOHUMAaHHE
3HA4YEeHUsI KHUPOB, OCIIKOB, YIJIEBOJIOB JJIsi OpPTaHWU3Ma 4YeEJOBEKa; yMEHHE
MIPOTHO3UPOBATh BIUSHHE BEIIECTB U XMUMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJIOBEKA U OKPYIKAIOIIYIO IPUPOAHYIO Cpey

3.2

yMEHHE MHTETPUPOBATh XUMHYECKUE 3HAHUS CO 3HAHUSMH JPYTUX YICOHBIX
MPEJIMETOB

3.3

HaJIW4Yue OIbITa paboOThl C PA3IUYHBIMU HCTOYHHUKAMU HHGPOpMAIUU IO
XUMUM ~ (HaydyHas W HAy4yHO-TIONYJISIpHAs  JIUTEparypa,  CIOBapH,
CIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh HH(bOpMaI_II/IIO O  BC€HIICCTBAX, Hux
IpeBpaliCHUAX W IIPAKTUYCCKOM IIPUMCHCHHM M YMCHHE HCIIOJIbB30BaThb eé
JJId pCUICHU A y‘-IGGHO-HOSHaBaTeJIBHBIX 3aga4

Binanenne ocHOBaMM NOHSTHUIHOrO ammapaTta M CHMBOJIMYECKOIO S3bIKA
XUMHUH JJII COCTaBJICHHS (OPMYN HEOPraHUYECKHX BEIIECTB, ypaBHEHUU
XUMHYECKHUX peakluii; ocHoBaMu Xxumuueckoil HomeHkiarypsl (IUPAC wu
TPUBUAJILHON)

YMeHue o0bSACHATH CBSA3b MOJIOKEHUS dyieMeHTa B [lepuoanueckoit cucreme
C YHMCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsa  szapa, oOliee YHCIO SJIEKTPOHOB), pacHpeesieHueM
AJIEKTPOHOB IO PHEPIETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJOB,
KaJIUsI M KaJbIUs

[IpencraBinenue O MNEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
JIEMEHTOB (PaJyCc aTOMa, 3JIEKTPOOTPHULIATEILHOCTD), MPOCTHIX U CIO0XKHBIX
BELIECTB OT IOJIOXKEHUs 3JeMEeHTOB B llepmonuyeckoil cucreme (B MaJbIX
NepUO0/IaX U TIaBHBIX NOATPYINax) U 3JIEKTPOHHOIO CTPOEHUS aTOMa

YmMmenue knaccuuuupoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCaKIINN

YMEHHE ONPEeNeIATh:

8.1

BAJICHTHOCTD M CTCTICHDb OKHUCJICHHUA XUMUUYCCKHX 9JICMCHTOB, 3apsaa HOHA

8.2

BHJI XUMHUYECKOHU CBSA3U U TUI KPUCTALUINYECKON CTPYKTYPBI B COEIMHEHHUSIX

8.3

XapaKTEp CPEabl B BOAHBIX pACTBOPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJINTCJIb 1 BOCCTAHOBUTCIIb

YMenue XAapPaKTCPU30BATH (I)I/I3I/I‘-ICCKI/IG 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEHIECTB (KUCJIOPOJ, O30H, BOJAOPOA, rpaduT, aaMmas, KPeMHHUH,
a3oT, Qocdop, cepa, XIop, HATPUN, KaJduil, MarHUi, KalblUWW, aIFOMHHUMN,
KEJE30)

9.2

CIIO)KHBIX BEIECTB, B TOM YHCJIE HMX BOJIHBIX PAcTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI W THUAPOKCHAbI MeTauioB [-I1A
rpynn, amomunust, meau (II), nunka, sxenesa (II u II), okcuasr yraepoaa (11
u IV), kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepaucras,
CepHasi, a30THCTas, a30THas, ¢pochopHasi, yroibHas, KpeMHUEBAsT KUCIOTa U
UX COJIN)

9.3

MMPOTHO3UPOBATHL U XapAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT
HUX coCTtaBa M CTpPOCHHA, MPUMCHCHUC BCHICCTB B 3aBUCUMOCTH OT HX
CBOI>'ICTB, BO3MOXHOCTb  HNPOTCKAaHHUA  XHUMUUYCCKHUX HpCBpaH_ICHI/Iﬁ B
PA3JIMYHBIX YCIIOBHUAX

10

YMEHHE COCTABJISITh MOJIEKYJISIDHBIE M MOHHBIE YPABHEHUsI PEaKLUi, B TOM




YHUCJIC:

10.1 peakIii HFOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI

10.3 WUTFOCTPUPYIOIUX XUMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIAcCcoOB (TpyIin)
HEOPTraHMYECKUX BEIIECTB

104 MOATBEPKIAIOLINX TeHETUUECKYIO B3aUMOCBS3b MEKIY HUMU

11 YMeHue BIUUCIATh (IPOBOAUTDH PacuéThl):

111 OTHOCHUTEJIBHYIO MOJIEKYJISIDHYI0 M MOJIIPHYIO MAacChl BEIIECTB, MAaCcCOBYIO
JIOJTI0 XMMHUYECKOTO 2JIEMEHTa B COeIMHEHUU

11.2 MACCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

11.4 [0 YPAaBHEHMSAM XMMHUYECKUX PEAKUUH M HAXOJUTh KOJUYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WK MPOJYKTOB PEaKIuu

12 Bnanenue (3HaHMe OCHOB):

12.1 OCHOBHBIMH METOJaMU HAy4YHOTO TIO03HaHUsA (HAOJIOJCHHE, W3MEpPCHHE,
HKCHEPUMEHT, MOJICIMPOBAHUE) TMPH HM3YYCHHH BEHIECTB W XHUMHYECKHX
SIBIICHUW; yMeHUe c(hOpMyIUpoBaTh NpoOIeMy U MPEIJIOKUTh MyTH e
pereHHs

12.2 0e30macHoil paboThl C XUMUYECKUMHU BEIIECTBAMH, XUMUYECKON MOCYI0N U
1abopaTopHbIM 000pY/I0OBaHUEM

12.3 npaBujIaMu 0€30MacHOTO OOpamieHHst C BEUIECTBAMH, HCIOJIb3yEMbIMH B
MOBCEIHEBHON JKM3HU, TMpaBWJIAMH TIOBEICHHS B IeNix cOepexeHus
3I0POBbSI M  OKpPY)KAIOLIEHM IPUPOJHOM Cpelpl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3ACHCTBHS HA JKUBbIE OPraHU3MbI ONpPEACNEHHBIX BEIIECTB,
Croco0OB YMEHBIICHHUS M MPEIOTBPAIICHHUS UX BPEIHOTO BO3ICHCTBHUS

13 Hannuue mnpakTH4ecKMX HAaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIICAYIOUIMX XUMHYECKUX IKCIIEPUMEHTOB:

131 W3y4YeHHEe U omucaHue (U3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
GU3NYECKUMH M XUMHYECKHMH SIBJICHUSMH; OMBITBHI, HIUTFOCTPHPYIOIINE
PU3HAKYU IPOTEKAHHUs XUMUYECKUX peaKIni

13.2 M3y4eHHe CIIOCOO0B pa3JiesieHus: cMecei

13.3 MOJIyYeHHE KHUCIOpOoJa U H3y4YeHHE €ro CBOWCTB; IMOJIyue€HHE BOJOpoJa U
W3yYEHHE €ro CBOWCTB; IOJydeHHE YTJIEKUCIOro ra3a M H3y4YeHHE ero
CBOWCTB; MOJy4YEeHHE aMMHUAKa M U3y4YE€HHE ero CBOUCTB

134 IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENENEHHOM  MAacCOBOM  JloJIei
pacTBOPEHHOIO BEIIECTBA

135 MIPUMEHEHNE UHIUKATOPOB (JJakMyca, MEeTUJIOpaHka U (eHosdranenHa) 1is
OIIpeJIeNIEHUs XapaKTepa CPeibl B paCTBOPAX KUCIOT U IIeJIouei

13.6 UCCIEI0OBAaHUE M OIMCAaHHE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMUHbIX
KJIACCOB, M3YYEHHWE B3aMMOJCHCTBUS KHCIOT C METAUIAaMH, OKCHJAMU
METaJUIOB, PACTBOPHUMBIMH M HEPAaCTBOPUMBIMH OCHOBAaHUSIMH, COJISIMH;
MOJTlyYeHHEe HEepPaCTBOPUMBIX OCHOBAaHWH; BBITECHEHHE OJIHOTO MeTasia
JIpyTUM U3 pacTBOpa COJIM; HUCCIIeOBaHME aM(OTEpHBIX CBOWCTB
THJIPOKCHIOB AJTFOMUHISI U IIHKA

13.7 pelIeHre SKCIEePUMEHTAIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KIIacChl
HEOPTaHWYECKUX  COCOUHEHUN»; «DIIEKTPOIUTHYECKAs JIUCCOIUAIIH»;
«Baxkneiie HeMeTalUIbl M UX COCIUHEHUsY; «BakHeHIIne MeTauibl 1 UX
COCMHEHUS»

13.8 XMMHUYECKHE HKCHEPUMEHTHI, WUIIOCTPUPYIOIIME TNPU3HAKUA MPOTEKAHUS

peakuuii MOHHOTro oOMeHa; KaueCTBEHHbIE pEaKlMK Ha MPUCYTCTBYIOILIUE B




BOJIHBIX pacTBOpax MOHBI: XJIOpUA-, OpoMUa-, HoIuA-, cynbdar-, pocdart-,
KapOOHaT-, CHIIMKAT-aHUOHBI, THAPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MarHus,
KaIblLUsl, ATIOMHMHMS, Kenesa (2+) u xenesa (3+), meau (2+), nuHka

14 YMmeHue:
141 MPECTABIATH PE3yJIbTaThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, JOKA3aTEIbCTB,
rpadMKOB U TaOJIMIL U BBIABISATH SMIMPUUECKUE 3aKOHOMEPHOCTH
14.2 YCTaHABIMBATh CBSI3U MEXAY pEaJIbHO HAONIOAAEMbIMU XMUMHUYECKUMU

SBJICHUSIMH ¥ MPOLIECCAMH, MPOUCXOIAIIMMH B MaKpO- M MHKPOMHPE,
OOBSICHATH IPUYMHBI MHOT000pa3Hsi BELIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

UYuctsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

14

1.5

ATOoMEI U MOJICKYJIBI. Xumudeckue 3JaeMEHTHI. CHUMBOJIBI XUMHYCCKHX 3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BECIICCTBA.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XHMHUYECKHUX 3JeMEHTOB. CTeneHb
OKHCIICHUS

3akOH TIOCTOSIHCTBA  cocTaBa  BemlecTB. OTHOCUTENbHAs aTOMHAs — Macca.
OtHocutenbHasE MOJEKyJsipHas Macca. MaccoBas J10J11 XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUU

KomnyectBo BemectBa. Monb. MonsipHass macca. MosIpHBIE  00BEM  Tra3oB.
B3anMoCBsI3b KOIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

du3znueckrue M XUMUYECCKUE SBICHUS. XHMHYCCKas peakuuga u eé IMPU3HAKH. 3akoH
COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YPaBHCHUSA

[Mepuonuueckuii 3akoH u Ilepuomuyeckas cucrema XuMHYecKux ayemeHToB [I.11.
MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepnonnueckuii 3akoH. Ilepmoaudeckas cucreMa XuMHU4YecKMXx dieMeHToB [I.U.
MenneneeBa. Ilepuonbr u rpynmbsl. DU3HMYECKHI CMBICHI IOPSAKOBOIO HOMEpA,
HOMEPOB IIEpUOA U IPYIIIBI AIIEMEHTA

2.2

2.3

Ctpoenune aromoB. CoctaB aTroMHbIX sep. M3oromnbl. DnekTpoHbl. CTpoeHHe
JIEKTPOHHBIX 000JI0YEK aTOMOB IMEepBbIX 20 XUMHUYECKUX dIeMeHTOB [leproamueckoi
cucremsl /.M. MeHaeneeBa

3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XUMHUYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEepuoJIoB, Kaius, Kaublus (paadyca aTroMOB,  AJIEKTPOOTPHUIATEIHHOCTH,
METATMYECKUX M HEMETAINTHYECKHX CBOMCTB) M UX COEAMHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMeHTOB B [leproanyueckoi cucteMe U CTPOSHUEM UX aTOMOB

Crtpoenue BelecTna

3.1

Xumuueckass — cBsizb.  KoBanmeHTHas  (MOJsipHasT U HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHasa cBs3b. Mertamnmueckas
CBSI3b

3.2

4.1

Tunsl KpUCTANINYECKUX PEIIETOK (aTOMHAs, MOHHAsA, METAJIJINYECKasi), 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H

Baxueiimne mnpencraBUTeNd HEOpPraHMYECKUX BenlecTB. Hemeramnsl u  ux
coeaqrHeHusI. MeTauibl 1 UX COeUHEHUS

Knaccugpukanuss ©  HOMEHKIATypa HEOPraHWYECKMX COEJUHEHUH: OKCHJIOB
(coneobpa3zyrolue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOIe00pa3yIolIue;
OCHOBaHMHU (IENOYM U HEPacTBOPUMBIE OCHOBAHMA); KUCIOT (KHUCIOPOACOAEpKaIIne
1 OECKHCIIOPOIHbIE, OJTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

4.2

4.3

Ouznyeckue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJA,
XJIOpa, KUCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS

Puznyeckue U XMMHUYECKHNE CBOWCTBA MPOCTBIX BEIECTB-METAJIJIOB: JIMTHS, HATpHs,
Kajqusi, MarHusg M KajJblMs, aJIOMUHHUSA, Kelle3a. OJIEKTPOXUMUYECKUN Pl
HanpsHKEHUH METaJlIoB




4.4

4.5

4.6

Pu3nyeckue M XHUMHYECKHE CBOWCTBA BOJOPOJIHBIX COCIMHEHUNA HEMETAJUIOB:
XJIOPOBOJIOPOJIa, CEPOBOOPO]IA, AMMHAKA

®dusnyeckue ¥ XUMUYECKHE CBOMCTBAa OKCHI0B HeMeTauioB: cepol (IV, VI), azora(ll,
IV, V), docthopa(lll, V), yrmepoma(ll, IV), kpemuusa(IV). Ilomyyenue oxcumoB
HEMETAIIJIOB

Xumudeckue cBoicTBa OKCHI0B: MeTauioB IA—IIIA rpymnn, munka, meau(Il) u »xemesa(ll,
I11). TToryueHne OKCUIOB METAILIIOB

4.7

XVUMUYECKUE CBOMCTBA OCHOBAaHWMH W aM(OTEPHBIX THUIAPOKCUIOB (HA TMpUMEpe
TUAPOKCUIOB AIOMHHHMSA, Kele3a, nuHKa). llomyyeHne ocHOBaHUN u aM(pOTEpHBIX
TUJPOKCHJIOB

4.8

4.9

OO0mue XMMHMYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOM, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOW, a30THOM, ¢ochOpHOH, KpPEeMHHEBOH, yroiabHOU. Ocobbie
XUMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM M a30THOM Kucnor. [lomydenue
KHCJIOT

OO61mue xuMuyecKkue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

411

[Monyuenune, coOupaHue, paclo3HaBaHHE BOJOPOJAA, KHCIOPOJa, aMMHAaKa,
YIJICKHCIIOTrO Ta3a B JJAO0OpaTOpHH

HonyquI/Ie aMMUMakKa, CCpHOfI M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H.II/I€
CIIOCOOBI IMOJIYUCHHU A MCTAJIJIOB

4.12

I'enermueckas cBI3b MCXKAY KilaCCaMM HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

5.2

Knaccugpukanus XUMHUECKUX pPEaKUMH IO Pa3IUYHBIM HpPU3HAKAM: IO YHCIY U
COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY (P (EKTy, 10 U3MEHEHHIO
CTEIICHEW OKUCIICHMSI XUMUYECKHUX 3JIEMEHTOB

TemnoBoit 3(hPekT XUMUYECKOW peakIH, TEPMOXMMHUYECKHUE ypaBHEHUS. DK30- U
HHAOTEPMUYECKUE peaKIMU. TepMOXUMUYECKHUE YPAaBHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. OKHCIMTEIM W BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHHA. 9JICKTpOHHBII>'I OanaHc
OKHCIHUTEILHOBOCCTAHOBUTEIILHOM pC€aKkuuun

5.4

5.5

Teopust snexkTponuTUYECKON aucconmanui. KaTHOHBI, aHWMOHBIL. DJIEKTPOJIUTHI U
HEeRNIeKTPONIUThL. CUITbHBIE U clla0ble NeKTPOIUThL. CTeneHb AUCCOIUAINH

Peakiiun moHHOro o6MeHa. Y ClioBHs IPOTEKaHUs peakil HOHHOTo OOMEHa, MOJTHbIe
Y COKpAIlIEHHbIE HOHHBIE YPAaBHEHHUsI PEAKIINI

XHUMHS ¥ OKpYyXkKarolas cpena

6.1

6.2

Bemecrsa u Marepuansl B IIOBCEIHEBHOW JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuid B yiabopatopuu u ObiTy. [lepBas
IIOMOILb [P XMMUYECKUX 0XKOTaX U OTPABICHUAX

XUMHYECKOE 3arps3HEHHE OKpY’Kalolled cpenbl (KUCIOTHBIE TOXKIH, 3arps3HEHHe
MOYBBI, BO3AyXa H BOJOEMOB), CIOCOOBI ero mpemoTBpamieHus I[IpenenpHas
nomyctumas koHrentpaius Bemects ([11K). Pons xumun B pereHnn 3K0I0THIeCKUX
npoOseM. YCcuieHrne mapHuKoBoro 3 dekra, pa3pymneHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azota, dhocdopa, yriepoaa, KpEMHUS U UX COCITUHCHHN B OBITY,
MeJUIMHe, TPOMBIIIIEHHOCTH M CeIIbCKOM Xo3saicTBe. IlpuMeHeHHe MeTanioB U
CIUIaBOB (CTajb, YYTyH, AIOPATIOMUHUMN, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coeauHenuil. TloHsATHE O KOPPO3MHM METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
KOppO3Uu

6.4

[TpupoaHble UICTOYHHUKHU YTJIEBOJOPOJIOB (Yroiib, IPUPOIHBIN ra3, HePTh), MPOIYKTHI




ux nepepadoTku (OeH3MH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

7.1
1.2
7.3

[TepBonavanbHbIE TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHMSIX yIiiepoja
(MeTaH, 3TaH, ATWJICH, AllCTWJICH, ATAHOJ, TJIMIEPUH, YKCycHas kuciota). [loHstne o
OMOJIOTHUECKH BAKHBIX BEIIECTBAX: JKUPAX, OCNKaxX, YIiIeBolaX — M MX POJIH B KH3HU
YyeJIoBeKa

PacuéTer:

1o ¢popMysiaM XUMHYECKUX COSIMHEHUIN

Macchl (MaccoBOM) J0JIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
M0 XUMHYECKUM ypaBHEHUSIM




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
1. Xwumus: 8-i kiacc: 6a30BbIM YPOBEHB: YUEOHUK; S-€ U3/IaHKE, TepepaboTaHHOE
I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A. AkunonepHoe oomectBo «M3narenscTBo
«ITpocsenienue»
2. Xumwus: 9-# kmacc: 6a30BBIN yPOBEHB: YUEOHHK; 5-¢ H3AaHue, iepepadboTaHHOe
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o61ecTBo «M3marenbeTBo
«ITpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ1S1 YYUTEJIA

1. Tloypounsie pa3zpabdotku o xumuu K YMK O. C. I'abpuensna, 8 kiacc moj
penakmueit O.H. SctpeboBoii, AknnonepHoe oomecTBo «M3natenbctBo «lIpocBemenuey,
2026 1.

2. lloypounsbie MeToIM4YeCKHE pa3paboTK cocTaBieHsl no yueoHuky O. C.
IMabpuensna u ap. «Xumus: 9 kiaacc: 6a30BbIi YPOBEHBY» , AKIIMOHEPHOE 00IIECTBO
«M3parensctBo «lIpocsemenuner, 2025 r.

3. Xumus. 8-9 xiaccel. ba3oBslii ypoBeHb. MeToanueckoe nocodue K yueOHuKam
O. C. T'abpuemnsna, U. I'. Octpoymona, C. A. CnaakoBa, AKIIHOHEPHOE OOIIECTBO
«3narennctBO «lIpocBeenney, 2024 r.

4. Meroanueckuit keic «Xumudeckas cBsi3b. Kpucramimueckue pemerkm». 9 kiacc
/ JLU. AcanoBa. — MockBa : ®I'BHY «MHcTUTyT coaepxanusi © METO10BOOYyUYeHUs», 2024, —
22 c.

5. KonrekcTHble 3a1aun. 3aaHusl K yueOHOMY Kypcy «XuMus». 8 Kiacc : yuebHoe
nocodue / JLU. AcanoBa; mox pen. JLU. AcanoBoii. — MockBa : ®I'BHY «UucTtutyT
coJiep>KaHusl U METOI0B 00yueHus», 2024. — 41 c.

6. Cucrema OIECHKH JOCTI)KEHUH IUIAHUPYEMBIX TPEIMETHBIX pPE3yJIbTaTOB
ocBoeHusl yueOHOro mpeamera «Xumus». OcHOBHoee oOiiee 0Opa3oBaHUE METOIUYECKUE
pexomenmauuu / H.A. 3arpannunas, A.C. I'opopenckas. — Mocksa :@I'BHY «MHcTHTYT
coJiepKaHusl U1 MeToJJ0B 00yueHus», 2024. — 80 c.

IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. Meronuyeckne MHTEPaKTHBHBIC Kelichl hitps://edsoo.ru/metodicheskie kejsy/;
2. YHuBepcaibHas Oubimoreka mudpoBoro 00pa3oBaTEIILHOTO KOHTCHTA
https://www.gosuslugi.ru/landing/edu-content
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