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HNOACHUTEJIBHASA 3AITMCKA

[IporpamMmMa o XMMUHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs COCTABJICHA Ha OCHOBE TPEOOBAHHI K
pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeibHON MNporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a taxke Ha OCHOBe (QeaepanbHON pabodeil mporpaMMbl BOCHHUTAHUS U C
y4€TOM KOHIIETIUN TpernofaBaHus ydeOHOro mpeaMera «XuUMHs» B 00pa30BaTENbHBIX OPraHU3aAIMIX
Poccuiickoit deneparumn.

[Iporpamma mo XuMHM Aa€T TpeICTaBIEHHE O LENsAX, OOIIed cTparernd OOy4eHHUs, BOCIMTAHUS W
pa3BuTHsa OOydYalOIIMXCS CpeACTBAMM y4eOHOro IpelMeTa, YCTaHaBIMBAaeT o0O0sA3aTeNbHOE IPEIMETHOE
COJIep/KaHue, MPEeAyCMaTpUBAET PacIpeleIeHUe €ro Mo KilaccaM M CTPYKTYpPHpPOBaHHE IO pa3feliaM M TeMaM
MpPOrpaMMbl 10 XUMHH, OIpEIEIsieT KOJUYECTBEHHbIE M KAYeCTBEHHbBIE XapaKTEPUCTUKH COACpIKaHMUS,
PEKOMEHAYEMYIO TOCIEI0BATEIBHOCTh M3YyUEHUSI XMMHUHU C YYETOM MEKIIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JOTMKM y4yeOHOIro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaroIIMXCs, OMpENeisieT BO3MOXHOCTHU
npeaMeTa Ui peanu3aluu TpeOOoBaHUN K pe3ysbTaTaM OCBOSHHsI OCHOBHOM 0Opa3oBaTeibHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHus, a TakkKe TpeOOBaHUM K pe3yjbTaTaM OOy4YeHHS XMMUU Ha YpPOBHE
Heseil U3ydeHHsl MpeiMeTa M OCHOBHBIX BHAOB Yy4eOHO-IIO3HABATEIbHOH JAEATENBHOCTH OOy4aroIierocs mo
OCBOEHUIO y4eOHOTO CO/IePKAHMUS.

3HaHUE XUMHUH CIYKHUT OCHOBOHU 1151 POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOIIErocs, €ro NpeAcTaBIeHu
0 MaTepualbHOM E€IUHCTBE MHpA, BAXHYIO pOJIb HrparoT (opMHpyeMble XUMHEH NpeACTaBICHUS O
B3aUMOIIPEBPALICHUAX SHEPIHU U 00 BOJIIOLMHU BEILECTB B NMPHUPOJIE, O MyTSAX PELIeHUs ITT00AIbHBIX MpodieM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPTeTUUECKOM, MUIIEBON U IKOJIOTHUUECKOM 0€30MacHOCTH,
po6JIeM 31paBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3ali BO3MOKHOCTEH JUIsl caMopa3BUTHs U (OPMHUPOBAHUS KYJIBTYPhl JIUYHOCTH, €€
o0meit u GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH O0ydarommxcs, HaBBIKOB MX
CaMOCTOSITENIbHOM yueOHOM JesTeIbHOCTH, IKCIIEPUMEHTAIbHBIX U UCCIIEJOBATEILCKUX YMEHUI, HEOOXOIMMBIX
KaK B [TOBCETHEBHOM JKM3HU, TaK U B MIPO(HECCHOHAIBHON AEATEIbHOCTH;

3HAKOMHUT €O cIeu(UKON Hay4YHOTO MBIIUIEHMS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIIa HAa €IMHCTBO
MPUPOJIBI U YETOBEKA, SBISETCS OTBETCTBEHHBIM 3TalioM B ()OPMUPOBAHMU €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU
oOyyJaronmxcs;

CIOCOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyUHBIM 3HAHUSM, K IIPUPOJIE, K
YeJI0BEKY, BHOCUT CBOW BKJIA/I B DKOJIOTHUECKOE 00pa30BaHUE 00yJaIOLIIXCSI.

JlanHple HampaBlieHHWs B OOYYEHHH XHUMHH OOECHEYMBAIOTCS CHEHU(PUKON Ccoaep:KaHusi y4eOHOTro
IpenMeTa, KOTOpBIA SIBISIETCS MENaroruuyeckd aJalnTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKuM XMMHM Ha
ONpeAEIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHWs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOUIHMMUCS
CUCTEMBbI TEPBOHAYAIBbHBIX MOHATUNA XHWMHH, OCHOB HEOPraHMYECKOM XUMHUHU M HEKOTOPBIX OTAEJIbHBIX
3HAYUMBIX TOHATHUIA OPraHUYECKON XUMUHU.

CtpykTypa coaepKaHUsl MpOrpaMMbl MO XUMHUH CHOPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOIXoja K eé
nzydyenuto. CopepxaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XUMHYecKod peakuuu. OO0e O3THU CHUCTEMBI CTPYKTYPHO OpPraHH30BaHbl [0 MPUHIUIY
MIOCJIEI0BATEIBLHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HHS KK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTABICHUHN 00 3JIEKTPOJUTHUECKON AUCCOLUAIINY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU IIOJYYEHHBIX U OCMBICIECHHBIX
(baKkTOB, Pa3BUBAIOTCS TOCIEIOBATEIFHO OT OJHOTO YPOBHS K JPYroMy, BBIMONHSS (YHKIHUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOTr0 MPUMEHEHUS U MOJYyYEHHS U3y4aeMbIX
BEILECTB.

OcBoeHHME MpPOrpaMMbl IO XUMHH CIOCOOCTBYEeT (OPMHUPOBAHUIO TMPEACTABICHHUS O XUMHUYECKOU
COCTAaBJISIOLIEH HAay4HOM KapTHHbI MHpa B JIOTUKE €€ CHUCTEMHOW NPUPOJIbl, LIEHHOCTHOTO OTHOILIEHUS K



Hay4HOMY 3HAHHUIO MU METOJlaM IO3HaHMUsS B HayKe. V3ydueHue XMMUU MPOUCXOAUT C MPUBJICUECHUEM 3HAHUN U3
paHee U3yUYeHHBIX Y4eOHbIX mpeaMeToB: « Okpyskaromuil Mupy», «bruonorus. 5—7 knaceb» u «®Pusnka. 7 Kiacey.

[Ipy u3ydyeHUH XWMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHMA OCHOB XMMHYECKOM HAayKH Kak OOJIacTh
COBPEMEHHOT0 E€CTECTBO3HAHMSI, MPAKTHUECKON MEeATEJbHOCTH 4YellOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYypbl. 3aaua y4eOHOTO IpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX 3HAHUA —
BOKHEWIUX (AKTOB, TIOHATHUH, 3aKOHOB U TEOPETHYCCKUX TOJOXKEHHM, JOCTYMHBIX 000OIIECHUMN
MHPOBO33PEHYECKOTO XapaKTepa, sA3bIka HAYKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM TMO3HAHUS MPU W3YUCHHUH
BEIIECTB U XMMHUYECKUX PEaKIHi, B (GOPMUPOBAHUH U PA3BUTHUH MTO3HABATEIILHBIX YMEHUN U WX PUMEHEHUHU B
yueOHO-TI03HABaTEeIbHOM M yueOHO-UCCIIEIOBATENbCKON JESTETbHOCTH, OCBOSGHHMM MpaBUI 0€301acHOro
oOpallieHus C BeleCTBaMU B TOBCEIHEBHOM JKU3HHU.

[Ipu u3yuyeHun XUMHUU HA YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHHUsl Ba)KHOE 3HAUCHUE MPHUOOpENTH TaKue
LeJH, KaK:

— (hopMUPOBaHKE UHTEJUIEKTYAIbHO Pa3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYTHUYECTRY,
CaMOCTOSITENIbHOMY MPHUHITHIO PENICHWH, CHOCOOHON aJanTUpOBaThCi K OBICTPO MEHSIOIIMMCS YCIOBUSM
KU3HH,

— HaIlpaBJICHHOCTb OOy4Y€HHsI HAa CHUCTEMAaTHYECKOE MPHUOOIIEHHE OOYyYaroIIMUXCS K CaMOCTOSITENIbHOM
MO3HABATENBHON JIeATENbHOCTH, HAyYHBIM METOAAM IMO3HAHUS, (OPMHUPYIOIUIMM MOTHBAIMI0O U Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— obecreyeHue YCIOBHUI, CHOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYaroIMMUCS ONbITa pa3zHOO0Opa3zHON
NEeSATEeIPHOCTH, TO3HAHUA W CaMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMICTCHITHI), WMEIOIINX
YHUBEpCAIbHOE 3HAUCHUE JIJIs1 Pa3IUUYHbIX BUJOB JIESTEIIBHOCTH;

— (¢opmupoBaHKe 00MICH (PYHKIIMOHATHHOM U €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCJIE YMECHHI
OOBSICHATH U OLIEHUBATH SBIICHUS OKPY’KAIOIIEr0 MUPA, UCTIONB3YS 3HAHHS U OMBIT, IOJyYCHHbIE TPU U3y4YECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH MPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOM JEATEIHHOCTH,

— ¢opMupoBaHHE y OOydarOIUXCS T'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMAHUS IIEHHOCTH XMMHYECKUX
3HAHUU JUIsl BBIPAOOTKH 3KOJIOTHYECKH 11€J1€CO00Pa3HOro MOBEAEHHS B ObITY U TPYJIOBOU JEATEIBHOCTH B LIESAX
COXPAHEHHUs CBOETO 37J0POBbs U OKPYIKAIOLIEH IPUPOJHON CPELIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJI M CaMOBOCIMTaHHIO Ha OCHOBE
YCBOGHHUS OOIIEUYeNIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY MpOGWIS U HAMpPaBICHHOCTH
JaJbHENIIero o0yueHusl.

OO0miee uKMcno 4acoB, OTBEAEHHBIX UIS M3Y4YEHHUS XMMHUU Ha YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHWs,
cocraisieT 136 yacos: B 8 kinacce — 68 yacos (2 yaca B HeZien0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHUYECKHE MTOHSITHUS

[Ipeamer xumun. Posb XuMuM B )KU3HM YyeoBeKa. XUMHS B cucTeMe Hayk. Tena u BeniectBa. @usnueckue
CBOICTBa BelllecTB. ArperaTHoe coctosinue BemiecTs. [loHsTHE 0 MeTOAAaX O3HAHMSI B XUMUH. UKCThIe BellecTBa
u cMecu. CriocoObl pasiesieHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 37eMeHThl. CHMBOJIBI XUMUUYECKUX 3JIeMeHTOB. [IpocThie U croxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckass ¢gopmyna. BaleHTHOCTb aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemlecTB. OTHOcHUTENbHAsE aTOMHas Macca. OTHOCUTENbHAA MOJIEKYJIsipHasi Macca. MaccoBasi 10J1si XMMHUYECKOTO
JJIEMEHTA B COCIMHEHHH.

KonunuecTtBo BemectBa. Monb. ModsipHas macca. B3auMocBsi3b KOIMUECTBa, MAaCChl M UHCIIa CTPYKTYPHBIX
eauHuIl BeniecTBa. Pacuérsl mo opmynam XUMHUYECKUX COETUHEHUI.

dusznueckue U XMMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpU3HaKU. 3aKOH COXPaHEHHUs MaccChl
BELIECTB. XUMHUeckHe YypaBHeHHs. Kiaccuduxamuss XUMHYECKHX pEakIUi (COeAMHEHHUs, pa3iokKeHHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOH, MpaBWiIaMUd pabOThl B JlabopaTopuu U mpuémamu oOpallieHus c
1abopaTopHbBIM 000pYAOBaHHWEM, H3Y4YEHHE U ONHCAaHHE (PU3UYECKHMX CBOMCTB 00pa3LoOB HEOPraHUYECKUX
BEIIECTB, HaOmoneHne ¢puszndeckux (IUIaBIeHUE BOCKA, TasHUE JIbJa, pacTUpPaHUe caxapa B CTYIKe, KUMICHUE U
KOHJICHCAlLlUs BOJIbl) U XUMUYECKUX (FTOPEHUE CBEUH, MPOKAIMBAHUE MEIHOIM POBOJIOKH, B3aUMOJICHCTBUE Mela
C KHUCIIOTOMW) SIBJICHUN, HAOIIOJACHUE U OMUCAHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIHil (pa3iiokeHue
caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpPHAOM Oapusi, pasznoxenue ruapokcuaa memu (1) mpum
HarpeBaHMH, B3aMMOICHCTBHE XkeJe3a ¢ pacTBopoM conu menu (I1), nzydenue cnocoOoB pas3zeneHus cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHWE, BBHIMAPUBAHUE, IUCTUIULIIMSA, XpomaTtorpadus, NPOBEICHUE OYHCTKHU
MOBapeHHOI CcOoNM, HAONIOJICHHE M OMHCAHHWE PEe3YyJbTaTOB MPOBEACHHS OMbITA, WILTIOCTPUPYIOMIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3JaHUE MOJIETIeH MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baskneiue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmecwk razoB. CoctraB Bosmyxa. Kuciaopom — siemeHT W mpoctoe BemecTBo. Haxoxkaenwue
KHCIIOpOJia B TpHUpojAe, (PU3NYECKHe U XUMHUYecKue cBoicTBa (peakmuu ropenus). Oxcuabl. [Ipumenenue
kucioposia. CrocoObl Moy4eHHs KUCIOpoJa B J1a00OpaTOpUu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B
npupoae. O30H — alIoTponHas MoAU(UKAIH KUCIOPOAa.

TemnoBoil 3pdexkT XUMHUYECKOM pPEaKIUH, TePMOXHMUYECKUE YPABHEHHS, D3K30- U SHIOTEPMHUECKUE
peakuuu. TornmmBO: yroinb W MeTaH. 3arps3HEHUE BO3/AyXa, YCHIEHUE MapHUKOBOro 3(ddexra, paspyuieHue
030HOBOTO CJIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bo1opoaa B mpupoze, pu3ndeckrue 1 XuMHUIeCKHe
CBOMCTBA, MPUMEHEHNE, CIIOCOOBI moyueHus. Kuciorer u comnu.

Monsipablii 00BEM ra3oB. PacuéThl o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HachlllleHHBIE W HEHACBIIICHHBIE
pactBopbl. PacTBOprMOCTh BeliecTB B Bojae. MaccoBasi 10ysl BelleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA
Bozbl. OcHOBaHUs. Posib pacTBOPOB B PUPOAE U B KU3HU denoBeka. KpyroBopoT Bojbl B IpUpoJie. 3arps3HeHne
NpUPOIHBIX BOA. OXpaHa U OUKUCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcuanl. Knaccudukamus OKCHIOB: cOJIe0Opa3yromue
(ocHOBHBIE, KHCIOTHBIE, amdoTepHble) U HeconeoOpasyromme. Homenknatypa oxcumoB. Dusnyeckue u
XMMHUYECKHE CBOICTBa OKcUI0B. [lomydueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM M HEpAcTBOpPHMbIE OcHOBaHHSA. HomeHkiarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyuyeHre OCHOBaHUI.

Kucnotsl. Knaccudukanus kucnot. Homenknarypa kucinor. @Pu3ndeckue 1 XUMUIECKHE CBONCTBA KUCIIOT.
Pspn akruBHocTn MmetaiuioB H. H. bekerosa. [Tonyuenue kucnor.

Comu. Homenknatypa cosieid. @u3nueckue 1 XuMHUeCcKHe cBoicTBa coiieid. [lomyyenue comneit.



['eneTnueckas CBsI3b MEXKy KilacCaMd HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJIeNIEHUe COJIepKaHMsl KHCIOpoAa B BO3AyXe, MOIydeHHe, COOMpaHue, paclo3HaBaHue
U U3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BELIECTB C KHUCIOPOJOM M YCJIOBHUSA
BO3HUKHOBEHHUS U TMpEKpalleHus TopeHus (mokapa), O3HaKOoMIIeHHE ¢ oOpa3laMu OKCHJIOB M ONHCAHHE WX
CBOICTB, MOJyuYeHHe, COOMpaHue, pacro3HaBaHUE U M3Y4YEHHE CBOMCTB BOJIOpOAa (TOpeHue), B3auMOJEHCTBHE
Bosiopoia ¢ okcugoM Meau (II) (Bo3MoKHO MCIOIB30BaHNE BUAEOMATEPHUAIIOB), Ha0II0IeHHE 00pa3I0B BEIIECTB
KOJIMYeCTBOM 1 MOjb, HcciaenoBaHUE OCOOEHHOCTEW PACTBOPEHMSI BELIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JI€M pacTBOPEHHOTO BELIECTBA, B3aUMOAEHCTBUE BOJBI
C MeTaJUlaMH (HaTpHeM M KaibliieM) (BO3MOKHO HCIIOJIb30BaHHE BHAEOMATEpUaloB), UCCIIEOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOJCHHE U3MEHEHHUS OKPAaCKH WHIMKATOPOB B pacTBOpax
KHUCJIOT U IIeJoueid, n3ydeHue B3ammojencTBus okcunpa menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakIuil HeUTpanu3aluu, MoayuyeHue HEepacTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOrO METajlia
IpyTMM U3 pacTBOpa COJH, pEIIEHUE OKCIEPUMEHTAIbHBIX 3a7ady Mo TeMme «Baxuelmme Kiaccel
HEOPraHUYECKUX COCAUHEHUI.

Ilepuonnuecknii 3axkon u Ilepuoanueckasi cucreMa xummudeckux 3jiementoB JI. . Menneseesa.
Ctpoenue aToMoB. XumMudeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIHU

[IepBbie TMOMBITKH KJIAaCCU(PUKAIMKA XUMHUYECKUX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX JJIEMEHTOB
(mIenoyHble W IIETOYHO3EMENbHBIE METAJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3zyioT
aMm(doTepHbIC OKCHUJIBI 1 TUIPOKCHUJIBI.

[lepuonnueckuii 3akoH. llepumoamueckas cucrema xumuueckux odneMeHtoB [JI. U. Menneneesa.
Kopotkonepuonnas u mmuHHONEepuoaHas dopmbsl [lepuoanueckoit cuctembl xumudeckux anmemeHTo J. U.
MenpneneeBa. [lepuoabt u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOIO HOMEpPA, HOMEPOB NEPHOJA U TPYIIIbI
JJIEMEHTA.

Crtpoenune aromoB. CoctaB aToMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE 3IEeKTPOHHBIX 000JI0UYeK
aToMoB nepBbix 20 xumuyeckux 3nemeHTOB [lepmonuueckoi cucremsl [I. M. MengeneeBa. XapakTepucTuka
XMMHMUYECKOI0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHS paJuyca aToOMOB XHMHUYECKHX JJIEMEHTOB, METaNIMYECKUX |
HEMETAJUTMYECKUX CBOMCTB IO IPYIIAM U IEpUOAaM.

3nauenue Ilepuonuueckoro 3akoHa u [leproguueckoll cHCTEMbl XUMHUECKUX 3JIEMEHTOB JJIs Pa3BUTHS
Hayky U npaktuku. J[. M. Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckasi cBsa3b. KoBaneHTHass (TOJsipHAsT W HEMOJIApHAs) CBA3b. JJIEKTPOOTPHUIATEIHHOCTD
XUMUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE peakiuu. [Ipomecchl OKUCIEHUS U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOACHCTBHIE THAPOKCUIA IMHKA C PACTBOPAMH
KHCIIOT U WIeJIoYel, MPOBEJEHHE ONBITOB, WIIIOCTPUPYIOIIHUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuu pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzamnus MeXNnpeaMEeTHBIX CBS3€M MNpU HM3YyYEHMH XMMHUM B 8 KJacce OCYIIECTBISIETCA 4epes
WCIIOJIb30BaHUE KaK OOIIWX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHSTHH, SBISIIONIUXCS CUCTEMHBIMH IS
OTZIEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OOme ecTecTBEHHO-HAyYHBIC TOHSATHSA: HAYYHBIH (DakT, THIOTE3a, TEOpHs, 3aKOH, aHAIW3, CHHTES3,
KiaccuduKalys, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAaHIE, U3MEPEHUE, MOJIEIb, SIBJICHHE.

dusuka: maTepusi, aroMm, S3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, HW30TOMbI, PaJIUOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUUECKUN 3aps], BEIIECTBO, Tel0, 00bEM, arperaTHOE COCTOSHUE BEIIeCTBa, ras, (husnueckue
BEJIMYUHBI, €AUHUIIBI U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, onocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPAIbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIMAEMbIe, TOILIHBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMUMHYecKasl peaKus

[Tepuoanueckuii 3akoH. [lepronnueckas cucrema xumuyeckux 3nnemeHToB [{. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB XMMHUYECKUX DJIEMEHTOB IEPBbIX TPEX MEPHOJOB, KW,
KaJIbLUS U UX COEIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 2JIEMEHTOB B lleproanueckoil cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKON CBS3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT THIA KPUCTAIIINYECKON PEIIETKY U BUAA XUMHUUECKON CBS3H.

Knaccudukanmss u HOMEHKIAaTypa HEOPraHMYECKUX BelIeCTB. XHWMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCSIIIIUXCSL K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHIl, TeHeTHYecKas CBSI3b HEOpraHMYeCKHX
BEILECTB.

Krnaccudukanus XuMUYECKUX peakuil M0 pa3IN4HbIM MpU3HaKaM (TI0 YKUCIY M COCTaBYy YYacCTBYIOIIUX B
peakIMy BELIeCTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTEIIEHEeH OKMCIIEHUS] XUMUUECKUX 3JEMEHTOB, O
00paTUMOCTH, 110 YYaCTHUIO KaTajlnu3aTtopa). DK30- U SHIOTEPMHUUECKHUE PEaKIui, TEPMOXUMHUUECKHE YPABHEHHUS.

Ilonatue o cxopoctu xumuueckoil peakiuu. [loHsTne 00 OOpaTUMBIX U HEOOPATUMBIX XHUMHYECKHX
peakuusix. [IoHATHE O TOMOTeHHBIX U reTeporeHHbIx peakuusax. [lonstue o xaranuze. [loHsTHE 0 XUMHUYECKOM
paBHOBeCHH. PAKTOPBI, BAUAIOIIUE HA CKOPOCTh XMMHUYECKOHN pEaKLUU U MOJI0XKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, IEKTPOHHBIA OaJaHC OKHUCIUTENIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHHE YpaBHEHUN OKHMCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN C HCIOJb30BaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON [IHUCCOLMALMU. OJIEKTPOIMTHI M HEIIEKTPOJIUTHL. KaTuoHBI, aHMOHBI.
MexaHu3M JUCCOLMALMM BEUIECTB C pPA3IMYHBIMU BUJAMH XUMUYECKOW CBs3H. CTeneHb AMCCOLUAINHU.
CunbHble U crabble 3IeKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YciIoBUS MPOTEKaHUS peaKkUUi MOHHOrO OOMEHA, MOJHbIE M COKpAIlIEHHbIE
WOHHBIE YypaBHeHHUs peakuuidl. CBOWCTBa KHUCJIOT, OCHOBAaHMH M coJel B CBeTe IHpEACTaBICHUH 00
ANEeKTpoIUTHYECKON quccounanuu. KauecTBeHHble peakiinu Ha HOHBL. [loHsITHE O TUApONIN3E COEH.

Xumuueckuii IKcnepumenm.

O3HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PpEHIETOK HEOPraHMYeCKHUX BEIEeCTB — METAJIOB H
HeMeTauoB (Tpadura U anmasza), CIOKHBIX BELIECTB (XJIOpUAA HATPHS), UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3AEHCTBHS Pa3lUYHBIX (DAKTOPOB, MCCIEAOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB
BEIIECTB, Ipoliecca AUCCOLUAIMHN KUCIOT, MIeao4eid U cosiell (BO3MOXKHO MCIIOJIb30BaHHE BHUJEO MATEpUAJIOB),
MPOBE/ICHUE ONBITOB, WIIIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHHWS pEaKIuid HOHHOTO oOMeHa (oOpazoBaHHE
OocaJka, BBIJEICHHWE Tra3za, OOpa3oBaHWE BOJbI), OMNBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJBbHBIX peakluil (TOpeHne, peaklMy pa3ioXKeHHs, COeAMHEHNs), pacllO3HaBaHUE HEOPraHWYECKUX
BEILIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKLMI HA MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/]1a4.

HemeTasibl u MX coeIMHEHUSA

OO6mas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHHUS.
Crpoenre U pu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKUE CBOICTBA Ha MPHMEPE XJIopa
(B3auMozelicTBUE C MeTajllaMd, HEeMeTalllamH, Imenodamu). Xiaopoogopon. CossHas KHUCIOTa, XUMHYECKHE
CBOMCTBA, MOJy4YEHHE, IPUMEHEHHUE. [IeHCTBHE XJI0Opa U XJIOPOBOJOPOJA HA OpraHM3M 4YeloBeka. BaxHeumme
XJIOPUBI U UX HAXOXKICHHUE B IPUPOJIE.

OO6mas xapakrepuctruka 3eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIC CTCTICHH
okucinenus. CtpoeHune u (¢uU3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPOIHBIC
MOIUGUKAIIMA KHCIOpoJa M cepbl. XUMHYECKHe CBOMCTBa cepbl. CepoBOIOPOJ, CTpOeHHE, (DU3UYECKHE H
XUMHUecKkne cBorcTBa. OKCUABI CEPhI KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa, pU3ndeckue u
XMMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kilacca KUCIOT U crenuduyeckue). XMMHYECKUE PEaKIHH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOMy4YeHUs] CEpHOM KUCIOTHL. [IpuMeHeHHne cepHOW KHCIOTHI.
Conmu cepHOW KHCJIOTHI, Ka4eCTBEHHAs peakius Ha cyiabpaT-noH. Haxoxnenwe cepbl m €€ COCOUHEHUH B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKpYXKAWIIed Cpelbl COSAMHEHUSAMU Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIlEHNUS.



OOm1ast XxapakTepucTuKa 371eMeHTOB VA-rpyniibl. OcOOEHHOCTH CTPOEGHUSI aTOMOB, XapaKTEPHbBIE CTETIEHU
OKHCIIeHHs. A30T, paclpoCTpaHEHHe B MpHpoJe, (HU3NIECKHe W XUMHUYECKHe cBoiicTBa. Kpyrosopor a3ora B
npupojie. AMMHAK, ero (pU3MUECKue U XUMHUECKUE CBOWCTBA, MOJlyuyeHHe U npuMeHeHue. Conu aMMOHUS, MX
¢u3nveckne W XMUMHUYECKHE CBOMCTBA, MpuMeHeHHWe. KadecTBeHHas peakiusi Ha HOHBI aMMOHHUsS. A30THas
KHCJIOTa, €€ MojyuyeHue, pU3NUecKue U XUMHUYECKHe CBOMCTBa (0OIIME Kak MpenCcTaBUTENs Kjacca KUCIOT U
cnenupuyeckne). lcrmomp3oBaHHEe HUTPATOB M COJICH aMMOHHS B KAdeCTBE MHHEPAITBHBIX YAOOpPCHHIA.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelnpl COEJUHEHUSMH a30Ta (KUCIOTHBIE TOXAM, 3arpsi3HEHHE
BO31yXa, MOYBbl U BOJ0EMOB). Docdop, amnorponnsie Monupukanuu (ocdopa, puznyeckue U XUMHUECKUE
coiictBa. Oxcua ¢ochopa (V) u dochopnas kucnora, pusnyeckrue M XUMHUECKHE CBOMCTBA, MOTyUYEHHE.
Hcnonb3oBanue ¢pocaToB B KauecTBE MUHEPATIbHBIX YIO0OPEHUH.

OOmas xapakrepucTika 31eMeHToB [VA-rpynmnbsl. OcoO€HHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIICHHS. YTJIEpOJ, aJUIOTPOITHBIC MOTU(BUKAINH, PACIPOCTPAHEHNE B TIPpUpOAe, GU3NIECKHE U XUMHUIECKUE
cBoiicTBa. Azncopbuusa. Kpyrosopor yriaepona B npuposae. OKcuasl yriaepona, ux (uU3nveckue U XUMHYECKHe
CBOWCTBA, ACWCTBUE HA KUBBIC OPTaHU3MBI, IOJYYCHHE W IPUMEHEHHE. DKOJIOTHYECKHE POOIeMbl, CBI3aHHBIC
¢ okcugoMm yriepona (IV), rumore3a rioGanbHOTO MOTEIJICHUS KIMMaTa, NapHUKOBBIA >PQexT. YrombHas
KHCIOTa W €€ conmu, WX (U3NYEeCKHe M XHMHUYECKHE CBOWCTBA, TOJy4YeHHE M TpuMeHeHue. KauecTBeHHas
peakius Ha KapOOHAT-HOHBI. Vcronb30BaHHEe KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CEIBCKOM
XO3SIMCTBE.

IlepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEILIECTBAX KaK O COEJUHEHUSAX yrieponaa (MeTaH, 3TaH,
STHJICH, AleTHJICH, ATAHOJ, TIIMIEPUH, YKCyCHas KUCIoTa). [IpupojHbIe MCTOYHHKH YTIIEBOIOPOIOB (YTOJb,
NPUPOJHBII ra3, HeTh), MPOIYKTHI UX MepepaboTKH (OEH3HMH), UX POJIb B OBITY U poMbILLUIeHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OCNIKax, yrieBoIaX — U UX POJIU B KU3HU YejoBeka. MarepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemunid, ero ¢puzndeckre u XUMUYECKHAE CBOMCTBA, MOMyYeHHE U mpuMeHeHue. COeTMHEeHUsT KpEMHHS B
npupoze. OOmme npencraBieHuss o0 okcuzae kpemHuss (IV) u kpemHueBoi kucinore. CuiIMKarbl, HX
WCTIOJB30BaHUE B OBITY, B NPOMBIIIICHHOCTH. BakHEHIINE CTPOWTENbHBIE MaTephaibl: KepaMUKa, CTEKIIO,
LEeMeHT, OeToH, jxene300eToH. [IpoGiiembl 0€30MacHOrO HCMONb30BAHUS CTPOUTENIBHBIX MAaTepuajoB B
ITOBCETHEBHOM KU3HH.

Xumuueckuii 3kcnepumenm:

n3ydeHue o0pas3loB HEOPraHWYECKHX BEUIECTB, CBOMCTB COJSTHOM KHCJIOTHI, MPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha XJIOPHI-MOHBI U HaOJIOJEHUE MPU3HAKOB MX HPOTEKAHHUS, OIBITHI, OTpakarolue (pusnueckue u
XMAMHAYECKHE CBOWCTBA TAJIOTEHOB W WX COCIWHEHHH (BO3MOXKHO WCIOJB30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3lamMM XJIOpUAOB (TalOr€HUI0B), O3HAKOMIIEHHE C 00pa3liaMi cepbl U €€ COeTUHEHUSIMU
(BO3MOXXHO HCIOJIB30BAaHUE BHIEOMATEPUAIOB), HAOIIOACHUE Tpolecca OOyTiIMBaHUs caxapa MO JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3y4YeHHE XHUMHMYECKHX CBOMCTB pa30aBl€HHON CEpHOW KHCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHOHN peakiuy Ha CyIb(haT-noH U HAOIIOACHNE TIPU3HAKa e€ POTEeKaHus, 03HAKOMIICHHE C
¢bu3nyeckuMu cBOWCTBaMM a30Ta, Gochopa M UX COCAUHEHUI (BO3ZMOXKHO MCIOIB30BAaHHUE BHUIEOMATEPHAIIOB),
oOpa3maMu a30THBIX U (HOCPOPHBIX yHOOpeHHH, MOTyUYeHNEe, COOMpaHKe, PACcTIO3HABAaHUE W W3YYCHUE CBOWCTB
aMMMaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKkIMil Ha MOH aMMOHMA U (ocdaT-uOH W H3ydyeHHUE NMPU3HAKOB HMX
MIPOTEKaHUs, B3aUMOJECHUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), M3y4YeHHE MoJelell KpPHCTAUIMYECKUX peléTok anmasza, rpaduta, ¢Qyiepena,
O3HAKOMJIGHHE C TIPOLIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U yCTPOHCTBOM
NPOTHBOra3a, MOJIy4YeHUEe, COOMpaHUe, PAaCHO3HABAHWE U HM3YYCHHME CBOMCTB YIJIEKHCIOrO Ta3a, MpOBEICHHE
KayeCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-MOHBI M U3YYCHHE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHE C
NPOAYKUHUEH CHIMKATHONH NPOMBIIUICHHOCTH, pEIleHHE 3KCIEePHUMEHTAIbHBIX 3ajjad 1o Teme «Baxuelmue
HEMETAJUTBI U KX COSUHEHHS.

MeTaJjljibl M MX COEAMHEHUS

OOmast XapakTepUCTHKa XHMHUYECKHX »JJIEMEHTOB — METaVIOB HAa OCHOBAaHMHM MX TIOJOXXKEHUS B
Ilepuonuueckoil cucreme xumuueckux nemeHToB [I. M. MenneneeBa u crpoeHust atomoB. CTpoeHHE METaIJIOB.
Mertamundeckas CB3b M METAJUIMYECKasl KPUCTAUIMYECKasl pemIéTka. DJIEKTPOXUMUYESCKUHA Psii HAIPSHKCHUN
MeTaiuioB. PuU3nuecKkue U XMMUYecKue cBoiicTBa MetanioB. O6mmue crnocoOsl nonydeHus: MetauioB. [lonsTue o



KOPpPO3MM METAJUIOB, OCHOBHBIE CHOCOOBI 3alUTHI MX OT KOoppo3uu. CruiaBel (CTajb, YYT'yH, JIOPATIOMUHHM,
OpoH3a) U WX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

lenouynsle MeTauibl: nojoxkeHue B llepumonnmyeckoil cucrteme XuMmMudeckux oaieMeHToB J[. U
MenzeneeBa, CTpOeHHE UX aTOMOB, HaX0Xk/ieHUE B npupojae. Puznyeckue u XMMUYECKHEe CBOMCTBA (Ha MpuUMepe
Hatpust ¥ Kanusi). OKcuabl M THUAPOKCUIBI HaTpus W Kanus. [IpuMeHeHHe UIeNOYHBIX METaUIOB M HX
COCTUHEHUN.

[IlenoyHO3eMeENbHbBIE METAJIBI MATHUN M KaJbLIMNA: NosIokeHHE B [leproanueckoll cucTeMe XUMUYECKUX
anemenToB JI. 1. MeHneneeBa, cTpoeHHME WX aTOMOB, HaxoXKJeHWe B npupoje. Pusndeckue U XUMHYECKUE
CBOWCTBA MarHus W Kajblys. Baxkneilmme coequHeHus Kaablus (OKCUI, THIPOKCUA, cosn). JKECTKOCTh BOIBI U
CHOCOObI €€ yCTpaHeHus!.

Amomunuii: nonoxenue B Ilepumonumueckoit cucreme xumuueckux snemeHtoB JI. WM. Menpeneesa,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. Pu3nueckue W XUMUYECKHE CBONCTBAa alrOMUHUA. AMQoTepHBIC
CBOICTBA OKCHJA U TUAPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuonnueckoi cucrteMe xumuueckux anemeHtoB . M. Mengeneesa, ctpoeHue
aTOMa, HaXOXJAEeHHUE B npupoje. PU3NYeCKUe U XMMHUECKHE CBOMCTBA kene3a. OKcuapl, TMAPOKCUIBI U COJIU
xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMy METaNIOB U CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMU, U3YUEHHUE PE3YJIbTaTOB
KOPpPO3MH META/UIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA
KaJIbLUsl M HaTpHsl ¢ BOAOM (BO3MOXHO HCIOJB30BAaHUE BHIEOMATEPUAIOB), MCCIEAOBAHUE CBOMCTB KECTKOM
BOJIbI, IIpOIlecca TOPEHUs jkeje3a B KHUCIopoJe (BO3MOXKHO HCIOJIb30BAHUE BHUIEOMATEPUANIOB), MPHU3HAKOB
MIPOTEKAaHUs KaU€CTBEHHBIX peakLUii Ha UOHBI: MarHus, KaJblus, alFlOMUHUS, [IMHKA, xene3a (II) u xenesza (I11),
meau (II), HaOmroneHMe M ONMUCAHME MPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMM HATPUA, Kalus M KalbLUs
(BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEPUANIOB), UCCIIEI0OBaHNE aM(OTEPHBIX CBONWCTB TMAPOKCUIA ATIOMUHUS U
TUIPOKCHIa IUHKA, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)kHelIne MeTasulbl U UX COEAUHEHUSD.

XuMus U OKpy:KamoLas cpeaa

BemectBa m Martepuansl B IOBCEJHEBHOW JKM3HM uellOBeKa. be3omacHoe MCIOIb30BaHUE BEUIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas mOMOIIb IPH XUMUYECKUX 0KOTaX U OTPaBIECHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpY Karolei cpenibl (MpeesibHas J0MyCTUMasi KOHLEHTpAIHsl BeIEeCTB, Jaiee
— ITJIK). Posib Xx¥iMu# B peII€HUN IKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3y4eHue o00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

Mesicnpeomemmwie céasu

Peanuzanust MeXnpeaMETHBIX CBSI3€M MpU H3YYEHMH XUMUUM B 9 Kiacce OCYIIECTBISETCS 4Yepes
UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TMOHSATUH, SBISIOMIUXCS CUCTEMHBIMH IS
OTJIENbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOmue ecTecTBEeHHO-HAy4HbIE TMOHATHS: HAay4YHbIH (akT, TUIMOTe3a, 3aKOH, TEeOpHUs, aHallu3, CHHTE3,
KJaccuuKalys, NepUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, U3MEPEHUE, MOJIEIb, SBJICHUE,
MApPHUKOBBIN 3PPEKT, TEXHOIOTHSI, MATEPUAIIHI.

®usuka: Mmartepus, aTroM, 3JIEKTPOH, NPOTOH, HEWTPOH, MOH, HYKJIMJ, H30TONbI, PaAMOAKTUBHOCTD,
MOJIEKYJa, DJEKTPUYECKHU 3apsij, MPOBOJHUKH, MOITYNPOBOAHHUKHU, AUAIEKTPUKH, (HOTOSIEMEHT, BEIIECTBO,
TN, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBAa, ra3, PacTBOP, PAaCTBOPHUMOCTb, KPHCTAUTMYECKas pemIéTka,
CIUTaBbl, PU3NYECKUE BEIIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, CoNHIIE.

Buonorusi: gorocunres, apixanue, ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE yI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIbI, TOPHBIC MOPOJBI, IMOJIC3HBIE HCKOIAEMbIC, TOILIUBO,
BOJIHBIE PECYPCBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INPOI'PAMMBLI 110 XMMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO O0IEro oOpa3oBaHUsl JOCTHUTAIOTCS B XOJI€
o0y4YeHHsT XUMUHM B €IUHCTBE Y4eOHOW M BOCIUTATEIHHOHN JESTEIHPHOCTH B COOTBETCTBHU C TPAJAUIMOHHBIMU
POCCUICKMMH  COLIMOKYJIETYPHBIMH ¥ JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, HPUHATHIMH B 0OIIeCTBE
MpaBWJIaMU U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOINO3HAHUSA, CAMOPA3BUTHS U COL[HANIN3ALINN
00y4aroIuxcs.

JIMYHOCTHBIE pe3yJbTaThl OTPa)KalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOIT
MO3UTHUBHBIX [IEGHHOCTHBIX OPUEHTALMI U PacIIMpPEHHE OIbITA JAESITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1) NaTpHOTHYECKOr0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HUCTOPUYECKOMY M HAy4YHOMY HAaCJeIuIo,
MOHMMAHUS 3HAUYEHHS XUMHYECKOW HAyKd B IKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJAETh
JOCTOBEPHON HH(pOpMalMeld O NMepeloBBIX IOCTHKEHUSIX M OTKPBITUSX MHUPOBOH M OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHHUSA:

MPEJCTaBICHUS O COLMAIBHBIX HOPMax M TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, y4yeOHOMCCIEI0BATENbCKOM, TBOPUYECKOW WU
OPYTUX BHJAX JAEATEIbHOCTH, FOTOBHOCTH K Pa3HOOOpPa3HONM COBMECTHOW NEATEIbHOCTH IPHU BBINOJIHEHUU
yueOHBIX, M03HABATEIbHBIX 33/a4, BBIOJHEHUU XUMHUYECKUX HKCHEPUMEHTOB, CO3AAHUU YUEOHBIX MPOEKTOB,
CTpeMJICHHsSI K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IpoOIecce 3TOM Yy4eOHOH AesTeNbHOCTH, FOTOBHOCTHU
OLICHUBATh CBOE TOBEJCHHUE M TOCTYNKHM CBOMX TOBAPHILIEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHHUs MOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NO3HAHMA:

MHUPOBO33PEHYECKUE TMPEJCTAaBICHUSI O BEIIECTBE M XHMHUYECKOM peaklMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTABISAIOLIME OCHOBY JUIi NOHUMAaHMUS CYLUIHOCTH HAy4yHOH
KapTUHBI MUpA, MIPEICTAaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/IbI, B3aUMOCBA35IX YEJIOBEKa C
MIPUPOJHOM CPesioif, O pOIM XMMHUU B MO3HAHUM ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANPaBIICHHBIC HA TOJTYYEHHWE HOBBIX 3HAHWH MO XMMHH, HEOOXOIAMMBIE ISt
00BbsICHEHUs] HaOJIOaeMbIX NPOLIECCOB M SIBJIEHUH, MO3HaBaTENbHON, MH(MOPMALMOHHOM M YUTATEIbCKON
KYJBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON PabOThI C yUeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JIUTEPATYPOH,
JOCTYITHBIMU TEXHUUYECKUMHM CPEICTBAMU MH(POPMALMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00y4YEeHHIO ¥ O3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOPa30BaHMUIO,
MIPOEKTHOM U MCCIIEA0BATENBCKON IeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIEHHOCTH U YPOBHS O00y4YeHUs
B JTAJTbHEUIIIEM;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

OCO3HaHUE LIECHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0OPOBBIH
o0pa3 JKM3HU, OCO3HAHME TMOCJIEJICTBUM M HENPUATHE BPEIHBIX MPHUBBIYEK (YHOTPEOJIEHHUs alKoroJs,
HapKOTHKOB, KypPEHHs), HEOOXOAUMOCTH COOIIIOJICHHS MPAaBHJI OE30MACHOCTH MPH OOpAIeHNH ¢ XUMUYECKIMHU
BEIIECTBAMU B OBITY U peaJIbHON XKU3HH;

5) TpyaoBOro BocuuTaHus:

UHTEpeC K MPaKTUUYECKOMY HM3y4YeHMIO NMpodeccuil W Tpyda pa3IudyHOro poja, yBaKEHHE K Tpyay U
pe3yabTaTaM TPYAOBOW NEATEILHOCTH, B TOM YUCIIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHWUN M0 XWMUH,
OCO3HAHHBIM BBIOOP HHAMBHUIYaJIbHOH TPAEKTOPUU MPOAOIDKEHHS OOpa30BaHUs C Y4ETOM JIMYHOCTHBIX
WHTEPECOB W  CIIOCOOHOCTH K XHWMHUM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npoeCCUOHATILHON JIEATEIBHOCTH M PAa3BUTHUA HEOOXOIUMMBIX YMEHHH, TOTOBHOCTb aJalTUPOBATbCS B
npodeCcCHOHATBLHON Cpejie;

6) 7K0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKH 1€JIeCO00pa3HOE OTHOLIEHHE K IMPHUPOJAE KAaK MCTOYHMKY KH3HUM Ha 3emile, OCHOBE €&
CYLIECTBOBaHMS, IOHUMaHUE [IEHHOCTH 310pOBOr0 M 06e301acHoro o0pasa >kKM3HH, OTBETCTBEHHOE OTHOILEHHE K



COOCTBEHHOMY (M3UYECKOMY U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHWE IIEHHOCTH COONIOJICHHS TpaBHII
0€30MMacHOr0 MOBeIEeHUs MpHU paboTe ¢ BEHIECTBAMM, a TAKXK€ B CUTYAlUAX, YTPOXKAIOMIUX 3J0POBBIO U KU3HU
JIIoIeH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMSI, TOJydyaeMble MIPU M3YYEHUHU XMUMHHU, JJISl PEeLIeHUs 3a/1a4, CBSI3aHHbBIX C
OKpY’Karoliel MpUpoJHON CpeaoH, Il MOBBIICHUS YPOBHS 3KOJOTMUECKON KyJIbTYphl, OCO3HAHHS II100aIbHOTO
XapakTepa 3KOJOTHYECKHX MNpoOjieM M MyTell X pelieHHs MOCPECTBOM METOJI0OB XHMMHUH, 3KOJIOTHYECKOIrO
MBIIJIEHNS], yMEHMS pyKOBOJCTBOBATHCSI UM B IT03HABATEIbHON, KOMMYHUKATUBHOM U COLIMAJIBHOM MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MmeranpeIMETHBIX pPE3yJIbTAaTOB BBIACISAIOT 3HauUMMbIE s (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOlIeHayYHble OHATHS (3aKOH, TeOpHsl, IPUHLIUII, TUIIOTe3a, (GaKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U JPYTOe.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMEeTax U MO3BOJSIOT HA OCHOBE 3HAHUM U3 3THX
peIMeToB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHOM HAay4yHOH KapTWHE MHUpa, U YHUBEpCaJbHbIE y4ueOHBIE
neiictBusl (MO3HaBaTeNbHbIE, KOMMYHHMKATHBHBIEC, DPETYJSTHBHBIE), KOTOpble obOecreurnBaioT (HOpMUpPOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHOH 1eATeIbHOCTH.

Ilo3naBaTenbHBIC YHHBeEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

Ba3zoBble JJoruyeckue gelicTBus:

YMEHMSI HMCIIONBb30BaTh NMPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHUU 3HAHUMN: PACKPHIBATH CMBICI
XUMHUYECKUX MOHATUH (BBIAENSATh HMX XapaKTepHble IPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JPYIHUMHU
MOHATHUSMH), UCIIOJIb30BaTh MOHATHA U1 OOBSICHEHUS OTIENbHBIX (DAKTOB U SIBIECHUI, BHIOUPATh OCHOBaHUS U
KpUTEpUU JUIsl KiIaccU(UKAIMM XUMUYECKUX BEIIECTB M XMMMUYECKHUX PEaKIMi, yCTaHaBIMBAaTh MPUYUHHO-
CIICZICTBEHHBIC CBSI3M MEXJAy OOBEKTaMU HW3YYEHHUS, CTPOUTh JIOTMYECKHE pacCyXJIeHHs (MHIYKTUBHBIE,
JIeTyKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHUE NPUMEHATh B IpoOIlecce MO3HAHUA MOHATUS (IpEeAMETHbIE U MeTalpeIMEeTHbIC), CHMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, UCMOJIb3yEMbIE B XUMUH, IPE0OPA30BbIBATh IIUPOKO NMPUMEHSIEMbIE B XUMUU MOJIETIbHBIE
NPEJCTaBICHU — XMMUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMHUecKass (opMyla MU ypaBHEHHE XUMHUYECKON
peakuuy — Npy pelIeHnr yueOHO-103HABATENbHbIX 33/1a4, C YYETOM 3TUX MOJEJbHBIX NPEACTABICHUN BbISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U XUMHMYECKHX
peakuuii, BBISBIATh O0IIKME 3aKOHOMEPHOCTH, MPUYMHHO-CIICCTBEHHBIE CBSI3U M MPOTUBOPEUUS B U3YYAEMbIX
Ipoueccax U sIBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA:

YMEHHE HCIIOJIb30BATh MTOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B Ka4eCTBE
OCHOBBI JUIs1 POPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHue OIbITa MO IJIAHWPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO YUYEHHUYECKUX SKCIEPUMEHTOB,
yMEHHE HaO0JaTh 3a XOJOM IIPOLECCa, CaMOCTOSITEIbHO MPOrHO3UPOBATH €ro pe3yibTaT, (HOpMYIHpPOBATH
0000I1IeHUS ¥ BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEI0BaHUS, COCTABIATh OTYET O MPOJEIaHHON
pabore.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATh HHMOPMAIMIO PA3IUYHBIX BUAOB U (popm
NPEJCTABICHUS, IIOJy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJIApHAs JUTEepaTypa XUMHUYECKOTO
COJIep’KaHusl, CHpaBOYHBbIE MMOCOOMs, pecypchl HTepHeTa), KpUTHMYECKH OLIEHHWBAaTh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO UH(OpMAIIHIO;

YMEHHE TIPUMEHATh pa3IMYHBIe METOAbl W 3ampochl IPH IOWCKe U oTOope wuHpopMamuu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMUMBIX [UId BBINOJHEHUs YYeOHbIX M IO3HABAaTEIbHBIX 3ajay
OIpeAeNEHHOr0 TUIA, IPUOOPETEHHE ONbITa B 00JACTH MCIOJIb30BaHUSI MH(YOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMM, OBJIAZICHHME KyJbTYpPOM AaKTUBHOIO  HCIOJB30BAaHUS  PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (hOpMy TpeAcTaBIeHU MHPOPMALMU U HIUTIOCTPUPOBATH pEIIacMble
3aJ]auu HECJIOXKHBIMHM CXeMaMHu, TuarpaMMaMu, JpyrumMu popmMamu rpa@uku U uX KOMOUHALUSAMUY;

YMEHHE HCIIONB30BaTh M AHAIM3UPOBATH B TIpoOIECcCe yUeOHOM W HCCIIEHOBATENLCKOW AEATEIbHOCTH
MHGOPMALIMIO O BIUSHUU HNPOMBIIIJIEHHOCTH, CEJIBCKOIO X034HCTBA U TPAHCIOPTa Ha COCTOSIHUE OKpY’Karomien
MIPUPOJHOM CPEbI.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUA:



YMEHHUS 3aJaBaTh BOINPOCHI (B Xoje auanora M (WJIM) AUCKYCCHM) MO CYIIECTBY OOCYXKIAaeMOH TEMBI,
(bopMyIHpOBaTh CBOM MPEUIOKEHHSI OTHOCUTENIBHO BBIMOIHEHUS MTPEITI0KEHHON 3a/1auH;

YMEHMSI TIPECTABIIATD ITOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHOMN ACSTEIBHOCTH B YCTHBIX M TUCBMEHHBIX
TEKCTax; JieJaTh MPe3eHTAIUI0 PE3yJIbTaTOB BBIIOJHEHUS! XUMUYECKOT0 SKCIIEpUMEHTa (J1abopaTOPHOIO OMbITa,
nabopaTopHOl paboTHI 1O MCCIEIOBAHNIO CBOWCTB BEILECTB, yU€OHOTO MPOEKTA);

yMEHHS y4eOHOro COTpyJHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM IIO3HaBAaTEJIbHOW U
UCCIIEI0BATENLCKON eI TEIbHOCTH MPH PEIIEHNH BO3ZHUKAIOUINX Mpo0IeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U
COTJIAaCOBaHUS MO3ULUN (00CYXkIeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPAHWHALUS COBMECTHBIX
NeicTBU, onpeiesieHne KpUTEPUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThl U ApyTHE).

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENATH L€ A€ATEIbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATH, KOHTPOJIUPOBATh
U IpU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTH, BBIOMpPATh Hambosee 3(PPEeKTUBHBIE CIIOCOOBI
pemieHust y4eOHBIX U [O3HABATEJbHBIX 3aJa4, CaMOCTOSTEIbHO COCTABIATH MWJIM  KOPPEKTHPOBATH
MPEIIOKEHHBIH alrOPUTM ACUCTBUM NpU BBINOJHEHUU 33JaHUNA C y4y€TOM IIOJy4YEHUS HOBBIX 3HaHUI 00
U3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIHUsIX, OLEHUBATh COOTBETCTBUE MOJyYEHHOT'O Pe3ysbTaTa 3asiBIeHHON
L[eJI1, YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJJaHUI.

HNPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yabTaToOB [0 OCBOEHUIO 0043aTENILHOTO COJEPKAaHUs, YCTAHOBJIEHHOTO TaHHOM
¢benepanbHOl paboueil MporpaMMoi, BBIIENAIOT: OCBOEHHBbIE OOYYalOIIMMUCS Hay4Hble 3HAHWSA, YMEHUS U
CHocoObl IeUCTBUM, cieuPruecKue Ui MpeIMEeTHON 001acTu «XUMUSA», BUJIbI IEATEIbHOCTH 1O MOJIYUYEHUIO
HOBOI'O 3HaHUS, €ro HHTEepHpeTaly, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX M HOBBIX
CUTYaLUsIX.

K xoHumy oOyuenuss B 8 KkJiacce mnpeIMETHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaOLIUXCSI YMEHUI:

®  DPACKpPBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIAa, XUMUYECKHI 3JIEMEHT, IPOCTOE

BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJJHOPOJHAS U HEOJAHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS
aTOMHas M MOJIEKYyJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl JOJIs
XMMHUYECKOTO 3JIEMEHTa B COEJAMHEHUHU, MOJISIPHBI OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb,
JIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKUCIIEHUS, XMMUYECKas peaklus, KilacCu(UKalus peakiuid:
peakuuu COEIUHEHMs, pEeakLUUu pAa3JIoKEHUs, PEaKIUH 3aMEIIeHUs, pPEeaKIuu OoOMeHa, HK30- U
SH/IOTEPMHUYECKUE pEaKIUH, TeIIoBOM 3(deKT peakuuu, sSApo aToMa, 3JIEKTPOHHBIM CIIOH aroma,
aTOMHasi OpOuTallb, PaaUyC aTOMa, XUMUYECKasi CBSA3b, MMOJISIPHAS M HETOJISpHAs KOBAJCHTHAs CBS3b,
MOHHAas CBS3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBast 10Jis1 BellecTBa (MPOLIEHTHAs KOHIEHTpalus) B
pacTBope;

®  JWUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATUNA M NPUMEHATH 3TU MOHATHS IIPH

ONMCAaHUU BELIECTB U UX MPEBPAILEHUH;

®  JCIOJIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIs1 COCTaBJIEHHs (POPMYJI BELIECTB U YPaBHEHUN XUMUYECKUX

peaKuuii;

® OIpEeNeNATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSX, CTENEHb OKUCIICHUS

JJIEMEHTOB B OMHApPHBIX COEOUHEHMSX, HPHUHAUIEKHOCTh BELIECTB K OMNPEIEIEHHOMY KIaccy
COeMHEHUI 1o QopmMyiiam, BUJ XUMHUYECKOM CBA3M (KOBAJEHTHAs M HMOHHAs) B HEOPraHUYECKHUX
COEJIMHEHUSX;

® packpbBaTh cmbica Ilepuonmyeckoro 3axona [I. M. MenneneeBa: NEMOHCTpUPOBATH ITOHMMAHHE

MIEPUOINYECKON 3aBUCHMOCTH CBOWMCTB XMMMUYECKHUX DJIEMEHTOB OT MX IMOJO0XEHMs B Ilepuonnueckon
CUCTEME, 3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOIO
y4€HUs, 3aKoHa ABOrajpo;

®  OIUCHIBATh U XapaKTepu3oBaTh TabIUuHY0 Gopmy Ileproauueckoil CUCTEMbl XMMUYECKHX 3JIEMEHTOB:

pasnuyath NOHSTHS «IJIaBHas noarpynna (A-rpynmna)» u «rnobdounas noarpynna (b-rpymnmna)», mansie u
OosblIMEe TEpPUOJbl, COOTHOCUTH OOO3HAa4YeHMs, KOTOpble HMeroTcss B Tabuuue «llepuoanueckas
cucremMa xumuueckux aneMeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS



aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCII0 AIIEKTPOHOB U paCIpeesieHue UX
T10 3JIEKTPOHHBIM CJIOSM);

KJIacCU(UIIUPOBATh XUMHUYECKHUE 3JIEMEHTHl, HEOPraHMUECKUE BELIECTBA, XMMUYECKHE peakuuu (1o
YHCIIy U COCTaBY yUacCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P deEKTy);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBAa BEIIECTB PAa3IMYHBIX KIJIACCOB,
MOATBEpK/lasi ONMUCaHHE MpPUMEpaMH MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOLIMX XHUMHUYECKHX
pEeaKLHnii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKaHUs XMMUYECKHUX MPEBPAIICHUI B pa3IMYHBIX YCIOBHSX;

BBIUHCIISATE OTHOCUTENIbBHYI0 MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOT0 3JIeMeHTa Mo (popMyJie COeTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacuéThl 0 ypaBHEHUIO XUMUYECKOI peakluu;

NPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENIbHOCTH — aHaju3 M CHUHTE3, CpaBHEHHE,
0000111eHIE, CUCTEMATU3AIINIO, KJIACCU(PUKAIINIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€H — IS
U3yYEHUs] CBOMCTB BELIECTB U XMMHUYECKHUX PpEaKIUil, eCTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS —
HabJt0/1eHue, U3MEPEHNE, MOJICIUPOBAHKE, SIKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CJIeZIOBaTh MpaBUiIaM MOJb30BaHUS XUMHUYECKOH Mocyn0il u 1abopaTOpHBIM 000pyIOBaHUEM, a TAKKe
MpaBWwiaM OOpalleHuss C BEIeCTBAMU B COOTBETCTBUM C HWHCTPYKLUUSMU [0 BBINOJTHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB 110 MOJYUYEHHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB (BOAOPOaA
U KHUCIOpOAa), MPUTOTOBJIEHUIO PACTBOPOB C OINpEAENEHHOM MaccoBOM Jl0Jiell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh U NPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PacTBOPOB
1IeI04Yed ¥ KUCIIOT C MOMOIIIBI0 MHIUKATOPOB (JTakMyc, heHondpTanent, METHIOPAHX U IPYyTHUE).

K xoHumy oOydeHuss B 9 KkJiacce IpeIMETHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaOLIUXCSI YMEHUI:

PacCKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX MOHSATUN: XMMUYECKUU SJIEMEHT, aTOM, MOJIEKYJia, UOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJECHTHOCTH, AJIEKTPOOTPHUIATEIHHOCTD,
CTETNICHb OKHUCIJICHUS, XMMHUYECKas peakivs, XUMUYecKass CBs3b, TEIJIOBOM 3(QeKT peakiuu, MoJb,
MOJISIDHBIA  00BEM, PAcCTBOpP, SJIEKTPOJIUTHI, HEICKTPOIUTHI, AJICKTPOJUTHUYECKAS TUCCOIUAIIHSA,
peakuuu MOHHOTO OOMEHa, KaTaluu3aTop, XUMHUYECKOe paBHOBecHue, oOpaTHMble UM HeoOpaTHMBbIe
peaKIy, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKHCIUTEIh, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJIOTpONHs, aM(OTEepHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHas, WOHHAf,
METaJUTMYECKas), KPUCTALUTMYECKAsT pPeIETKa, KOPPO3HUs METAJUIOB, CIUIABBI, CKOPOCTh XWMHUYECKOU
peakiuu, npeaenbHo gonycrumas konuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSATHHA M TPUMEHSATH J3TH TOHSATHUS TPU
ONMCAHUU BEUIECTB U UX MPEBPAILLECHU;

WCIIOJIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUs ()OPMYJT BEUIECTB U YPAaBHEHUM XUMHUUYECKUX
pEeaKLHnii;

OTIPEIETIATh BaJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX AJIIEMEHTOB B COCIMHECHHSIX Pa3IMYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIACCy COEAMHEHUW Mo Qopmyiam, BHJ
XUMUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAsA) B HEOPTAaHUYECKUX COCIUHEHUSX, 3apsi
WOHA MO0 XUMHUYECKON QopMmyie, XapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX COCTUHEHU,
THUI KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona JI. M. MenaeneeBa U AEMOHCTPUPOBATH €r0 MMOHUMAaHUE:
OIHMCHIBAThH M XapaKTepU30BaTh TabIu4IHyt0 hopmy [leproandeckoii CHCTEMBl XUMHYECKUX dJICMCHTOB:
pasnuyath MOHITHS «TJIaBHas nmoarpynna (A-rpynmna)» u «mnobounas noarpymnna (b-rpymnmna)», mansie u
OoJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPHIE HMMEIOTCA B MEPHUOJUYECKOW Tabiuie, C
YUCJIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKHMX JJIEMEHTOB (COCTaB W 3apsj sapa,
o0miee 4YWCIIO SJCKTPOHOB M paclpeiielieHue WX IO DJICKTPOHHBIM CIIOSIM), OOBSCHSATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB U MX COCIMHEHUHN B Ipeaesiax MaJibIX MEPHOJIOB U
TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS X aTOMOB;



KJIacCU(PUIIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMYECKHUE BEIIECTBAa, XUMUYECKUE peakiuu (1o
YHUCIly U COCTaBy YYACTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHUIO
CTETICHEW OKUCIICHUS XUMHUECKHUX dJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) O0OIIKE U CHICMPUIECCKIE XUMUIECKUE CBOMCTBA MPOCTHIX U CIIOMKHBIX
BEILIECTB, TMOATBEPXKJIas ONUCAHWE NPUMEPAMH  MOJEKYJISPHBIX M  HOHHBIX  YpaBHEHHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINA;

COCTaBJISITh YPaBHEHUS JJIEKTPOIUTHUYECKON IUCCOIMAIMU KHUCIOT, ILIEJIOYEed M COJIeH, MOJHBIE U
COKpalIEHHbIE YpaBHEHHUsS peakUuid HMOHHOrO OOMEHa, YpaBHEHMsI pEakuil, MOITBEPKIAIOLINX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/y BEIIECTBAMU PA3IUYHbBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl MOCPEICTBOM COCTaBICHUS
ANEKTPOHHOTO OallaHCa ITUX PeaKIIUi;

MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHHUMN B pa3IMUHbBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTENIbBHYI0 MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOT0 3JIeMEHTa Mo (popMyJie COeTUHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacyéThl 0 ypaBHEHUIO XUMUYECKOI peakluu;

coONIOAaTh MpaBWIIa MOJB30BAHKS XUMUYECKOW MOCYI0M U TaOOpaTOpPHBIM 000pPYNOBAHUEM, a TAKKE
MpaBuia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO BBIOJIHEHUIO Ja0OPATOPHBIX
XUMHYECKHUX OIBITOB MO MOMYYEHHUIO0 U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKA U YTJIEKHCIIOTO
rasa);

MIPOBOJIUTh PEAKIUH, MOATBEPKIAIOIINE KaUYEeCTBEHHbI COCTAB PA3JIMYHBIX BEILECTB: PACIO3HABATh
OTBITHBIM MYTEM XJIOPHA-, OpoMua-, noaua-, kapoonar-, pocdar-, cumkar-, cynbdar-, THAPOKCUT-
HMOHBI, KATUOHBI aMMOHMS M HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEILECTB;

MPUMEHATh OCHOBHBIE OINEpPALUU MBICIUTEIbHOU JEATEIbHOCTH — aHAJM3 M CHUHTE3, CpPaBHEHHUE,
0000111eHIEe, CUCTEMATH3AlINIO, BbISIBJICHUE PUYMHHO-CIICICTBEHHBIX CBA3EH — Ui U3yUEHUsI CBOWCTB
BEIIECTB M XHMHUYECKUX PEaKIHii, eCTECTBEHHO-HAyYHbIE METOJAbl TMO3HAHUS — HaOIIOACHHE,
U3MEpeHue, MOACITMPOBAaHNE, SKCIIEPUMEHT (peaIbHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 4acoB DIeKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoasusie | Tpaktudeckue (undposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero paGoThI paGoOTHI o0pa3oBaTe/bHbIE
pecypchl
Pasznea 1. IlepBoHayajibHble XUMHYECKHE TOHATHUS
Xumus — BaykHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' IPaKTUYECKON https://m.edsoo.ru/7t41837¢
JIEATEIIbHOCTH YEJIOBEKA
12 BeiecTBa u XuMu4eckue 15 1 bubmuoreka [JOK
peaKIu https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 20
Pazjen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bosayx. Kucnopoz. 6 bubnuorexa [JOK
TTonsarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o 3 1 bu6mmoreka [IOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [lonsiTue 5 1 1 Bbu6nunoreka [JOK
00 OCHOBaHHUIAX https://m.edsoo.ru/7f41837¢c
2.4 gg:;ﬁii?ﬁ:im 11 1 1 bubamorexa [TOK
COeTMHEHHT https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucreMa XUMHYECKHUX 3j1eMeHTOB /1.
Crtpoenne atomoB. XumMuieckasi cBsizb. OKHCJIUTE/IbHO-BOCCTAHOBUTEIbHbIE PEaKIHU

HN. Menneaeena.

3.1

[lepuonuueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKHUX DJIEMEHTOB /],
H. MenaeneeBa. CTpoeHne

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢



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

aToMa

XUMHUYECKad CBA3b.

39 OKUCIUTENbHO- 3 bubmuoreka [JOK
’ BOCCTAaHOBHUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peaKINH
Hroro no pazaeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubamotera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB 63

[10 ITPOTPAMME



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

9 KJIACC

Koan4yecTBo 4acoB

DJIeKTPOHHbIE
Ne HaunmenoBanue pa3ienoB Konrpoabubie | TIpaktuueckue (uudposrbie)
n/m | W TeM MPOrpamMmmbl Bcero paGoThi paGoTHI oOpa3oBaTe/ibHbIE
pecypchl
Pasjen 1. BemecTBo U XUuMHYecKHe peaKIun
[ToBTOpeHue u yruyonaeHue
1.1 3HaHUU OCHOBHBIX Pa3JIelIOB 5 1 Egg;?/ﬁeeléi(iorﬁﬁ 412636
Kypca 8 Kkiacca T -
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
' XUMUYECKHUX PEaKIIUn https://m.edsoo.ru/7t41a636
DIIEeKTPOTUTHYECKAs
1.3 JHUCCOoIHaIys. XUMUYCCKHUE 8 1 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
peakIny B PacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
OO6m1as xapakTepucTuka Bubnmorexa [IOK
2.1 XUMHYECKHUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anorenst
OO1m1ast xapakTepUCTHKA
25 XAUMHYECKHUX DJIEMEHTOB 6 bu6mmoreka [{OK
' VIA-rpynmnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHMUS
OO61mas xapakTepucTHKa
73 XUMHYECKHUX DJIEMEHTOB 7 1 bubnmoreka [JOK
' VA-rpynmnsl. A3ot, pocdop https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
OO01mas xapakTepuCcTHKa
24 XUMHYECKHUX JIEMCHTOB 3 1 ) bu6mmoreka [IOK

IVA-rpynnel. Yraepon u

erMHI/II\/JI 1 UX COCAUHCHUA

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



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

Wroro no pazaeny 25

Pa3gen 3. MeTaJIbl M UX COCAUHEHUS

N bu6mmoreka [{OK
3.1 Obmpe cBOHCTBA METILIOB 4 httos://m.edS(I)_E).ru/7f41a636
39 Baxneiinine MeTaibl U UX 16 1 ) bu6mmoreka [IOK
COCTMHCHMS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 4 OKpyzKal0Ias cpeia
41 BemecrtBa u marepuaisl B 3 bubnnoreka [JOK
JKU3HU YeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
https://m.edsoo.ru/741a636
OBUIEE KOJIMYECTBO YACOB 63 4 7
I1O TTPOTPAMME



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




INHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC

N KoanecTso 1acos Jara D1eKTPOHHBbIE HH(POBHIE

11/-1'1 Tema ypoka Beero Kontpoabubie | IlpakTHueckue - oOpa3oBaTe/ibHbIE
padoTbI padoThI y pecypcenl

1 [Ipenmer xumuun. Ponp xumuu B 1 bubmanoreka [IOK
JKU3HU 4ejIoBeKa. Tera U BelecTsa https://m.edsoo.ru/ff0d210c

) IMousaTue o MeTo1ax NO3HAHUSA B 1 bu6mmoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «[Ipasuia

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yuctele BemecTBa u cmech. CriocoOb! 1 bu6mmoreka [JOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 Eggg@ﬁeeﬁiorﬁ/ FF0d28c8
OYMCTKH MOBAPEHHOU COJIN)» T ]

6 ATOMBI 1 MOJIEKYJIBI 1 BH6H.H0TeKa LIOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYCCKUE DJIEMEHTBI. 3HAKU 1 bu6moreka [JOK
(CUMBOJIBI) XHMHYECKHX JIEMECHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cinoXxHbIE BeLleCTBa 1 BH6H.HOTeKa LIOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa

10 BeIlIeCTB. XUMHUUecKas popmyJa. 1 bubnuoreka [IOK

BaneHTHOCTh aTOMOB XUMHUUECKHX
QJICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOCHUTENLHAsA aTOMHAas Macca.

bubauoreka [{OK



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

OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBag 1019 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHUH https://m.edsoo.ru/ff0d350c¢
13 KonugecTBo Beniecra. Moub. bub6mnoreka [IOK
MousipHast Macca https://m.edsoo.ru/ff0d5230
14 ®Ou3ndecKue U XUMUYECKHUE SIBICHUS. bu6mmoreka [JOK
XuMUYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U yciI0BUs IPOTEKAHUS bubnuorexa [IOK
XUMUYECKHUX PEaKIIUn https://m.edsoo.ru/ff0d3alé
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88
| B o, o oo 10K
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
18 | poa (onompasonmn, peamorscrt Bumorerca LIOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, 0OMeHa)
o | MhBTommeeon e BuSones 10K
) o https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alus 3HAHUHI
20 Kontponbnas padora Nel o teme bubmuorexa [JOK
«BelecTBa 1 XUMHUYCCKHUE PEAKIIHH)) https://m.edsoo.ru/ff0d4290
31| o Kntnopon o momemn Bumiorexa LIOK
’ https://m.edsoo.ru/ff0d448e
npoctoe BeniectBo. O30H
| S s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). ITorstue 00 okcumax
CniocoOsbI MoIy4eHHs KHCIOpO/ia B Bubmorexa [[OK
23 1a60paTOPUN U IPOMBIIIIIICHHOCTH.

[Ipumenenue kucnopoa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TenoBoii 3¢ pexT xumuueckon
peaxkuuu, MOHATHE O

bu6mmoreka [JOK

24 TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJAOTEPMHUYCCKHUX PEAKIIUIX
25 | Serpmmes sourn, enooae oro bu6morera LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IIpakTuyeckas padora Ne 3 mo Teme
26 «lPlonyquHe u IC)O6I/IpaHI/Ie bubmorexa LOK
. https://m.edsoo.ru/ff0d4ac2
KHCIIOPOJIa, U3YUYCHHE €T0 CBOMCTBY
27 Bonopoa — a5emMeHT 1 npocToe bu6mmoreka [IOK
BeliecTBo. HaxoxkieHue B mpupoie https://m.edsoo.ru/ff0d4dd0
3 dusznueckue U XMMHUYECKHE CBOICTBA bu6mmoreka [JOK
Boziopoaa. [IpuMenenne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 IIoHsTHE O KHCIIOTaX U COMIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CnocoOsbI moTy4eHus BOA0POia B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
o
31| llongaonme s oofmpens opopon bu6morera LIOK
o ’ https://m.edsoo.ru/ff0d4{42
M3YYCHUE €TI0 CBOHCTBY
32 MounsipHblii 00BEM ra3oB. 3aKOH bubmuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
33 | momeeron ose o com wamcermorny Bu6morera LIOK
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brrancnenns o06EMOB Ta30B IT
34 ypaBHSII{?ﬂo p:fKL?HI/? Ha E:)S:HOB(C) bubmmorexa [IOK
. N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH ra30B
35 du3nueckre U XUMUYECKHE CBOMCTBA bubmanoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubauoreka [{OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

WHJIUKaTOpax

https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTens.
HacplmieHHbIe 1 HEHACHIIIEHHbIE

bubmuoreka [{OK

37 pacTBopbl. MaccoBast 10J1s1 BeLecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpaxTrueckas padota Ne 5 mo Teme
38 «IIpuroroBienne pacTBOPOB C bubmmorexa [IOK
onpeeEHHON MacCOBOM JTOJICH https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIESCTBAY
39 KonTtponsHas pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bomoposa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiaccuduKaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenue u XumMu4 I
41 KI/?CJ'I}Z)TeHBI: OCHOBHB?)((:I:/IHC o bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHIOB
42 OcHoBaHMsI: COCTaB, Ki1accuduKarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XxuMHu4yeckue cBOWCTBa bubnnorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocraB, kitaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
u HUE): HOMEHKJIAT
46 ccr?gcoéi?erﬁmyi)em;ﬂ iI/II\fIIIi‘{ZEI?I,/Ie bubmmorexa [IOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas pabota Ne 6. Permenue
47 9KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe bubmuoreka [{OK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUI»
48 I'eneTnueckas CBsI3b MEXAY bubauoreka [{OK
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KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

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

O000I11IeHNE U CUCTEMATH3ALMS

bubmuoreka [{OK

49 3HAHUU https://m.edsoo.ru/00ad9¢cb2
KonTponbnas Ta Ne3 mo Tem
50 "SCHI(:;)EBICaKJIF;i?:(;I ig)[?ragntfecinx bubmorexa [IOK
. https://m.edsoo.ru/00ad9¢la
COCMHEHHI
IIepBBie OMBITKH KIIACCUDUK
51 XI;\I/)IWI:CK?IX BHGMCH:(():;. I@IOHZ:II//IIZ 0 bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
IPYIIIAX CXOJIHBIX AJIEMCHTOB
[Iepronnueckuii 3aKOH U
57 [lepuoanueckas cucrema bu6mmoreka [IOK
XUMUYECKHX demeHToB /1. U. https://m.edsoo.ru/00ada52¢
Meunpeneena
53 [Iepuoasl, rpynmel, NOATPYIIIILI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenne atoMoB. CoCTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 060J10quv Bubnmorexa [IOK
55 aTOMOB 3JIeMeHTOB [leproanyeckon
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneesa
XapakTepucTuKka XUMHIECKOTO
56 9JIEMEHTA I10 €TI0 MOJOKCHHUIO B bu6mmoreka [JOK
[epuonnueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuorexa [IOK
N. MenpeneeB — yuéHbIH, TIeIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbIii ypok. O606£J.I€HI/IC u Bubmorexa LIOK
58 cHCTeMaTH3aIrs 3HaHMH /

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/00adb33¢c
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KonTponsnas pabora Ne4 o teme
«Ctpoenue aroma. XuMHU4ecKast

bu6mmoreka [JOK

>9 cBs3b» / Beepoccwuiickas ! https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIEKTPOOTPULIATETLHOCTh ATOMOB | bubnunorexa [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [JOK
61 Honnas xumutieckas cazb ! httDs://m.edS(])_E).m/OOadac34
62 KoBasnenTHas noyisipHasi XuMu4deckas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossspHas 1 bubnuorexa LIOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Crenexn okucIeHus I httDs://m.edS(I)lo.ru/OOadae28
65 OKHMCIUTENTbHO-BOCCTAHOBUTEIBHBIE | bubnmnorexa [JOK
peaKIu https://m.edsoo.ru/00adb076
66 OKHCIUTENN U BOCCTAHOBUTEIHN 1 bubmorexa HOK
https://m.edso0.ru/00adb076
PesepBHbIii ypok. O60011eHNE 1
67 CUCTEMaTH3alMs 3HAHUH 110 TEME 1 bubmuoreka [JOK
«Ctpoenne atoMa. XuMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
63 PesepBublit ypok. O000meHue u 1 bubnuorexa LIOK
CUCTeMaTH3alusl 3SHAaHUH https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

Koan4yecTBOo 4acoB

JeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kontpoasnbie | IlpakTnyeckue HAara oGpa3oBaTe/IbHbIE
n/n Bcero H3yYeHHst
padoThI padoThI pecypchl
[lepuoanueckuii 3aK0H.

1 [Tepuoanueckas cucrtema 1 bubnuorexa [JOK
XUMHYEeCKHX daeMeHToB JI. U. https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B

) W3MEHEHHHU CBOMCTB 1 bu6mmoreka [IOK
XUMHUYECKHX AJICMCHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MTEPHUOJIOB

3 Egﬁ(;f{g:f;;fﬂ " 1 bu6mmoreka [JOK

https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKHUX BEIIECTB
Buasr xumMudeckoii cBsI3U U
4 TI/II'?BI KPUCTAJUTMYECKUX 1 bubmmorexa [IOK

N https://m.edsoo.ru/00adbac6
peméToK AUps.//m.edSo0.r/ujadbaco
Kontponbnas padota Nel mo
Tteme «[loBTOpeHue u

5 yriayOJeHre 3HAHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJ1accay
Knaccudukanus XuMrU4ecKux

6 peaKHI/IIgI) o II)IaSJ'II/I‘IHBIM 1 bubmorera [IOK

https://m.edsoo.ru/00adbcb0
IIpU3HAaKaM
ITonsaTHE O CKOpOCTH

7 XUMHYECKOW PEaKIUU. 1 bu6mmoreka [IOK
[ToHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX

] [ToHsTHE O XMMHYECKOM 1 bu6mmoreka [IOK
paBHOBecHH. DaKTOPHI, https://m.edsoo.ru/00adc28c
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BJIMSIOIINE HA CKOPOCTh
XMMHUYECKOU peaKiuu 1
ITOJIOKEHHUEC XUMHNYECKOI'O
paBHOBeECHS

9 OKUCIUTENbHO- bubmuoreka [{OK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| oo, Crramse s Bubmiorera LIOK
) https://m.edsoo.ru/00adcd68
CITa0bIe AIMEKTPOJIUTHI
11 Honnble ypaBHEHUS peakUuid bubmoreia HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCITIOT
o | oo e B LOK
. https://m.edsoo.ru/00add5d8
IMEKTPOIUTUIECKOM
JIMCCOITHAITUHT
XUMHUYECKUE CBOMCTBA CONEH
13 B CBETE MPEJCTaBICHUNA 00 bubnuorexa [IOK
AJIEKTPOJIUTUUECKON https://m.edsoo.ru/00add8b2
JUCCOLIMAIIUT
14 [TonsaTue o runmponnse conen Bubmiorexa IJOK
https://m.edsoo.ru/00add9d4
15 O6o0meHne u bubmuoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00addd12
e EIE):II;”ZI;II‘;IZCKaH pabora Ne 1. Bubnmorexa [TOK
https://m.edsoo.ru/00addbfa
9KCTICPUMEHTAIBHBIX 337144
KonTtponbnas padora Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS] bubnuorexa [IOK
IUCCOIUaIus. XUMHIECKHE https://m.edsoo.ru/00addecO
PEaKIuu B paCTBOPAX»
18 OO01mas xapakTepucTHKa bubnmoreka [JOK
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rajJJoreHoB. XUMHUYECKUE
CBOMCTBA HA MPUMEPE XJIOpA

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

Xnoposogopona. ConsHas
KHCJIOTa, XUMHYECKHE

bub6mnoreka IIOK

19 CBOIICTBa, MMOJIy4YECHHUE, https://m.edsoo.ru/00ade104
IPUMCHCHHUE
[IpaxTuyeckas padora Ne 2 o

20 teme «llonyuenue conssHOM bubmuoreka [{OK
KUCJIOTBI, U3y4YeHHUE e https://m.edsoo.ru/00ade348
CBOMCTBY»
Brruncnenus no ypaBHeHUsIM

1 XMMHYECKHUX PEaKUUi, €CIIn bu6mmorexa [JOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade4 88
U30BITKE

2 OO01mas xapakTepuCTHKa bubnmoreka [JOK
anemMeHToB VIA-rpynms https://m.edsoo.ru/00ade64a
AmoTponHsie MoU(pUKALIUU
cepbl. Haxoxnenue cepel 1 e€ bubnmnoreka [JOK

23 o
COCTMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI

€pOBOIOPOJ, CTPOCHUE
24 gngnqegxﬁei’ XI/III:/[I/IIICCK’I/IG bubmorexa [IOK
. https://m.edsoo.ru/00ade802

CBOICTBa
Oxcunpl cepol. CepHas

25 KHUCTI0Ta, PU3NICCKUE U bu6mmorexa [JOK
XAMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JeKalie B OCHOBE

26 IIPOMBIIIEHHOTO ClIoco0a bubnuorexa [IOK

MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsiI3HEHUE
OKPYXKaIOIIEeH cpeapl

https://m.edsoo.ru/00adec8a
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COCOAMHCHUAMU CCPhI

Brruncienue MaccoBOr 10U

bub6mnoreka [IOK

27 BBIXOJIa IPOJYKTA PEAKIIUN https://m.edsoo.ru/00adec8a
OO1mmast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A30T, Bubnuotexa LOK

28 PaCTPOCTPATICHHE B MPHPOZE, https://m.edsoo.ru/00adeea6
(H3UUECKHe U XUMHICCKHUE T '

CBOMCTBA
AmMMmuak, ero pusnyeckue u Bubnmorexa [IOK

29 XHMHUHCCKHC CBOUCTBA, https://m.edsoo.ru/00adf004
NOJTYYCHHE ¥ TPUMEHEHHE
[Ipaktruueckas padota Ne 3 mo Bubnmorexa [IOK

30 TemMe «HonyquHevaMMHaKa, https://m.edso0.ru/00adf180
U3yUYEHHE €r0 CBOHCTBY»

A3oTHas KHCIOTAa, €€

31 du3nueckrue 1 XUMUYECKUE 536?;1/(;56;1(];205/0 0adf306
CBOWCTBA https://m.cdsoo.1u/Vadiovo
Hcnonp3oBanne HUTPATOB U
COJICH aMMOHUS B KQUECTBE

32 MUHEPAJbHBIX YA0OPEHHA. bubnuorexa [IOK
XUMUYECKOe 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKpYXAaIOIIeH Cpeabl
COCJIMHEHUSIMH a30Ta
®dochop. Oxcua pochopa (V)

33 u GocdopHast KucoTa, bubmumorexa [IOK
bu3HYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJYYECHUE
Hcnons3oBanue pochaTos B

34 Ka4eCTBE MUHEPAIbHbBIX bubmuorexa [JOK
yaoOpeHuit. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOJHON cpenbl pochaTamu

35 Yraepon, pacipocTpaHEeHHE B bubnuorexa [JOK

npupojie, PU3NIECKUE u

https://m.edsoo.ru/00adfd9c
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XUMHUYECKUE CBOUCTBA

Oxkcuppl yraepoaa, ux
du3nueckrue 1 XUMUYECKHUE

bu6mmoreka [IOK

36 CBOHCTBA. JKOJIOTHYCCKHC https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)
37 YronpHas KMCIIOTA U €€ COJTH buGmorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckas padota Ne 4 mo
teme "llonyuennu
38 yiHSKHCJC;OZO ia3:. bubmorexa [IOK
https://m.edsoo.ru/00ae027¢
KauecTBennas peakuus Ha
KapOoHaT-uoH"
IlepBoHavanbHBIE OHATHS 00
39 oprpaHI/IquKHx BEIIECTBAX KaK bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
0 COCIMHEHHUSX yTIepoia
40 Kpemuuii u ero coequHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora No 5.
Pemenne
41 3KCHEPUMEHTAIIBHBIX 33124 110 buGmorexa LIOK
N https://m.edsoo.ru/00ae0bf2
TeMe «BakHeimmue
HEMETAIUIBI U UX COETUHEHUS
KontponrsHas padora Ne3 o
42 TEME I<)<Ba>i<HeI?1me/Ie bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
HEMETAJUIBI ¥ UX COEIUHEHUS
OO6mias xapakTepucTuka
XAMUYCCKHX DJIEMECHTOB —
MeTautoB. Merannndueckas Bubnnotexa [OK
43 CBSI3b M MeTaandecKkas

KPUCTAILUINYECKAs PEIIETKA.
Pu3nyeCcKue CBOKMCTBA
METaJUIOB

https://m.edsoo.ru/00aec103e
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XUMHYECKUE CBOUCTBA
METAJIOB.

bu6mmoreka [JOK

44 DIEKTPOXUMHUICCKUAN PSITT https://m.edsoo.ru/00ael 156
HaIpPsHKCHUH METaJIOB
O6mue crnocoOb! MOTy4YeHUs
MeTaioB. CIIIaBEI.
45 Brruncnenus no ypaBHeHUAM bubnuoreka [IOK
XUMHUYECKHUX PEaKLUi, eciiu https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COJICPIKUT
IPUMECH
46 [TonsTHE O KOppO3UNK bubmmorexa [IOK
METAJII0B https://m.edsoo.ru/00ael278
bu6mmorekxa [IOK
47 [Henoumpie meTanb! https://m.edsoo.ru/00ael14b2
48 OKcubl U THIPOKCUIBI bubnmoreka [JOK
HaTpHs U Kaaus https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METATIIbI bu6mmoreka [IOK
— KaJIbLIUKA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiiime coenuHeHN A bu6mmoreka [JOK
KaJIbIIMs https://m.edsoo.ru/00aelSe8
51 O0o0061IeHNE U §
CHCTEMAaTH3alMs 3HAHUH
57 JKEcTKOCTh BOIBI U CIIOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHHUs https://m.edsoo.ru/00ac1886
s | Domemeean o 4 1 BuSones 10K
. " https://m.edsoo.ru/00aclae8
METO/Ibl €€ YCTpaHCHHUS
. bubmuoreka [{OK
>4 AmommHni https://m.edsoo.ru/00aelc64
55 AM@oTepHble cBOWCTBA bubnuorexa [IOK
OKCHJIa M TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubauoteka [{OK
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OKcubl, TUIPOKCUIBI U COJTH

bub6mnoreka [IOK

>7 xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O0001eHue 1 }
CUCTeMAaTH3AIIHsI 3HAHHA
[IpaxTuyeckas padora Ne 7.
Peuienue
59 HKCIIEPUMEHTAJIbHBIX 3a/1a4 10 bubmmorexa [IOK
. https://m.edsoo.ru/00ae3de8
TeMe «BakHele MeTasibl 1
UX COCTUHEHUS)
Boruncnenus o ypaBHEHUSAM
XUMHUYECKHUX PEaKIHii, eciu
OJIMH U3 PEareHTOB JaH B
60 H§6HTKGI;/IHI/I coz[epfxm bubmorexa [IOK
https://m.edsoo.ru/00ae1750
puMecu. BeranciieHus
MacCOBOH JIOJIM BBIXOJIa
MPOAYKTA PEAKIIUU
61 O60061enue u }
CUCTEMAaTH3AIIHsI 3HAHHUHA
Kontponbnas padota Ne4 no
62 Teme «BaxkHeilme MeTamibl 1
WX COCTMHEHUSD)
B TBa U MaTepuaibl B
63 H(?]ZI(IJEG:(;[He?BHOﬁaH(?BHanII bubmorera [IOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XHUMHUUYECKOE 3arpsA3HEHUE bubmumorexa [IOK
OKPY’KAIOIICH CpeIb https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B penieHuu bubmuorexa [JOK
DKOJIOTHYCCKUX ITPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001meHue bubnuoreka [IOK
M CUCTEMATH3aIHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Pesepubliil ypok. O60011eH1e bubnuoteka [IOK
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U CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33¢

68

PesepBHEIit ypok. O600IICHHE
U CHCTEMATU3aIMs 3HAaHUI

bub6mnoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

68
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MPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
IpoBepPsAEeMOro
pe3yabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘laJ'ILHBIC XUMHNYCCKHC ITOHATHI»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHATHH: aTOM, MOJIEKyJa,
XAMHYECKHH  JJIEMEHT, IPOCTOe BEHIECTBO, CJIOKHOE BEHIECTBO, CMECh
(omHOpOIOHAsT ¥ HEOTHOPOJHAs), BAJCHTHOCTh, OTHOCUTENbHAs AaTOMHas |
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca, MaccoBas
IOl XMMHYECKOTO 3JIEMEHTA B COCIMHCHUH, MOJSIPHBIAH O0BEM, XHMHUECKas
peakuusi, Kiaccu(uKalys Peakluil: peakiiui COCAUHCHHUS, PEaKIMU Pa3JIOKCHUS,
peakiuy 3aMeIICHMs, pPeakUuu OOMEHa, 3K30- M JHIOTCPMUYCCKHE DEaKIUH,
TeroBoi 3¢ddexr peakuuu, pacTBOp, MaccoBas J0Ji BEIIECTBa (IIPOICHTHAs
KOHIICHTpAIIUs) B pacTBOpE

1.2

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHATH 3TH
MOHATHS ITPU ONIMCAHUU BEILIECTB U UX IIPEBPALLICHUI

1.3

WCIOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY JJIsi COCTaBieHHUS (OPMYINl BEIIECTB U
YpPaBHEHUU XUMHYECKHUX PEaAKIUU

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHSA MACChbl BCUICCTB, ITOCTOSAHCTBA COCTaBa,
ATOMHO-MOJICKYJIAPHOI'O YYCHUS, 3aKOHA ABOFaI[pO

1.5

onpcacCIATL BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCIMHCHHUAX

1.6

KJacCU(DUIUPOBATh XUMUYECKHUE PEAKIMH (II0 YHCIY M COCTaBYy YYAaCTBYIOIIUX B
peaKIy BEIIeCTB, M0 TeII0BOMY 3 dexTy)

1.7

BBIYHCIIAATh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO M MOJIAPHYIO MAaCChl BEIICCTB

1.8

BBIYHUCJIATH MACCOBYIO JOJJIIO XUMHUYCCKOI'O 3JICMCHTA I10 q)OpMYHC COCOAMHCHNAA,

1.9

BBIYHCIIAATE MAaCCOBYIO TOJIIO BCIICCTBA B PaCTBOPC

1.10

NPUMEHATh €CTECTBEHHOHAYYHbIE METOJIbl TIO3HAHUS — HAOJIOJICHHUEe, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICIEHHBIN)

[To Teme: «BaxHenmue nIpeacTaBUTENIM HEOPTaHUYECKUX BEIIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHM: OKCHJ, KHUCJI0Ta, OCHOBAaHHC,
COJIb

2.2

OIPEEIISITh MPUHAJICKHOCTD BEIIECTB K ONMPEACIEHHOMY KJIACCY COCTUHEHHIA 110
dhopmyam
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KJIaCCU(UIIUPOBATH HEOPTAHUYECKUE BEIIESCTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUUECKHE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIACCOB, TIOATBEpKJAasl OINHCAHME IPUMEpPaMU MOJIEKYJSIPHBIX YpPaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPpOrHO3UpPOBAThb CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh IpaBHJaM TMOJB30BAHUA XHMHUYECKOH TMOCynoil u 1abopaTOpHBIM
0o0opy/I0BaHUEM, a TaKXKe MpaBUiIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIMSAMHU 110 BBIMOJHEHUIO J1A00OPATOPHBIX XHUMHYECKHX OIBITOB II0
MOJIYYEHUI0O M COOHMpAHUIO ra3000pa3HbIX BeHIeCTB (BOAOpPOJAAa U KHUCIOPOJaA),




IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHONM MacCOBOM [J0JIEW PacTBOPEHHOTO
BELIECTBA, IIJJAHUPOBAaTh M MNPOBOJUTh XHUMHUYECKHUE SKCIEPUMEHTBHI IIO
pacno3HaBaHUIO PacTBOPOB IIEJIOYEH U KUCIOT C OMOIIBIO MHJIMKATOPOB (JIAKMYC,
(denondranenH, METUIOPAHK U IPYTHE)

2.7

MIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakluu

ITo Teme: «llepuommueckuii 3akoH u llepuoanueckas cucrtemMa XUMHYECKUX
snementoB JI. WM. MenneneeBa. CtpoeHue artoMoB. XHUMHUYECKas CBS3b.
OKHCINTENHbHO-BOCCTAHOBUTEIbHBIE PEAKITHID)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: SIAPO aToMa, 3JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpOUTajb, PaJUyC aromMa, XUMHUYECKas CBs3b, MOJISIPHAS U
HETOoJIsIpHasi KOBAJIEHTHAs CBSI3b, IEKTPOOTPHUIATENBHOCTh, UOHHAs CBSI3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIIECHUS

3.2

K.IIaCCI/I(bI/II_[I/IpOBaTb XUMHNYCCKHUEC 3JICMCHTBI
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ONHUCHIBATh M XapakTepu3oBaTh TabauuHyro (opmy Ilepumonuueckoil cucTembl
XMMHUYECKHUX AJIEMEHTOB: pa3iMyaTh MOHSATUS «TJIaBHas moArpymnmna (Arpynma)» u
«obouHas noarpynna (brpymnmna)», «Maiibie» U «00JIbIINE) NEPUOIbI

3.4

PaCKpbIBATb CMBICIT Hepno,unquKoro 3aKOHa I[I/I MeHneneeBa: ACMOHCTPUPOBATH
ITOHMMaHHEC HCpHOHHHGCKOﬁ 3aBHCHUMOCTH CBOMCTB XHMMHYCCKHUX JJIEMEHTOB OT MX
ITIOJIOXKCHUS B HepHOHquCKOﬁ CHCTCMC

3.5

COOTHOCUTh OOO3HaueHHUs, KOTOpble HMeroTcs B Tabmuie «llepuomnyeckas
cucteMa xumuueckux oanemeHtoB J[.MI. MeHueneeBay ¢ YHUCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB MW 3apsj
siIpa, 00IIee YMCII0 JISKTPOHOB M paclpeieICHUE UX 110 DJICKTPOHHBIM CJI0SIM)

3.6

onpcACIATh CTCIICHb OKHMCJICHHUS 3JICMCHTOB B 6I/IHapHBIX COCIUMHCHUAX

3.7

OMpENENATh BUJ XUMUYECKON CBSI3M (KOBaJEHTHAs M MOHHAs) B HEOPTaHUUYECKHUX
COCIUHEHUAX

9 KJIACC

Kon
NpoBepPsAEeMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBO U XUMHYECKas peaKnus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHH: PacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHMALNS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMBble peakluy,
OKHCJIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAKIUM, OKHUCIUTENIb, BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHS, aM(pOTEpHOCTh, XMMHUYECKas CBA3b
(xoBaJIeHTHasi, MOHHAs, MeETa/NIN4ecKas), KpUCTAJUIMYECKas pEIETKa, CIUIABBI,
CKOPOCTb XUMUYECKON PEAKIIUU

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECCKHUX MOHATHH U MMPUMCHATH 9TU
IOHATHA IIPHU OIIMCAHHWH BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTABJISITh YPaBHEHHUS HJICKTPOJUTUUYECKON JHUCCOLMALMUA KUCIOT, HIeNoYel U
COJIeH, MOJIHBIE U COKpAIlEHHbIE YPAaBHEHUS PEaKIuii HOHHOTO OOMeHa

1.4

PaCKphIBaTh CYIIHOCTE OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ MMoCpEeaACTBOM
COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHUX pCaKLII/Iﬁ

1.5

IIpOBOOUTH paC‘léTH 110 YPaBHCHHIO XUMHYECKOU pCaKu




ITo Temam: «HeMeTaimiel 1 UX coOeMUHEHUA» U «MeTalIbl ¥ UX COETUHECHUS

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME W cHenu(HUYecKrne XUMHUECKHE CBOWCTBA
IPOCTBIX W CIOXKHBIX  BEIIECTB, MOATBEP)KIas ONHCAHUE MpUMEpaMHu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIM

2.2

COCTaBJIATH YpPaBHCHUA peaKuMﬁ, MOATBCPKAAIOIIUX CymeCTBOBAaHHUEC
TeHETHYSCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOTHO3UPOBATh CBOKMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BOZMOXHOCTH
MPOTEKAHUsI XUMHYECKHUX MMPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSAX

24

ClIeZIOBaTh IMpaBHJaM IMOJb30BaHUA XHMHUYECKOH mocynoil u 1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKE MPaBHJIaM OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHHU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHUIO na60paT0pHHx XUMHUYCECKUX OIIbBITOB IIO
MOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YTIEKHUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIUH, NOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHbBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OpOMHUI, HOAMI, KapOoHaT,
docdar, cwmkar, cynabhar, THIPOKCHUIUOHBI, KATHUOHBI AMMOHHUS, HWOHBI
HW3YyYEHHBIX METAIIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPAaX HEOPTraHUYECKUX
BEILIECTB

[To Teme: «XUMHS U OKPYKAIOIIAs Cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMmudeckux nouatuil: [1/IK BemectBa; kopposus
METaJUIOB

3.2

MIPUMEHSITh OCHOBHBIE OTIEPAIIUN MBICIUTEILHOM IEATEIBHOCTH — aHAIU3 U CHHTE3,
CcpaBHEHHE, 0000IIEHNE, CHCTEMATU3aIMIO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBsA3€M — I UW3Yy4YEHHUS CBOWCTB BEIIECTB M XHUMHUYECKUX PEaKIIMii;
€CTECTBCHHOHAYYHBIC  METOJBI  IMO3HAHUS —  HAONMIOJAEHWE, UW3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIIACC
Koa IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 [TepBoHayaIbHBIE XUMUYECKUE TTOHATHS

IIpenmer xumuu. Posb XMMHM B JKM3HHM YENIOBEKa. XHMHUS B CUCTEME Hayk. Tema u

1.1 .
BCIICCTBA. du3nyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC BCUICCTB

ITonsarue o METOJaxX IMO3HaHWA B XUMUU. Ywucteie BC€IIECCTBA U CMECH. CriocoOBbl pa3aciicHuAd

1.2 o
cMecen

ATOMBI B MOJICKYIJIBI. Xumuueckue djieMeHThl. CUMBOJIBI XUMHYECKHUX 3JIEMEHTOB. HpOCTBIe

1.3
U CJIO’KHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHUE

Xumuyeckasi popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
1.4 cocraBa BeulecTB. OTHOcUTENbHAs aTOMHasg Macca. OTHOCHUTENbHAsE MOJIEKYJISIpHAs Macca.
MaccoBasi 10J11 XMMHUYECKOTO JIEMEHTa B COCJUHCHHUH

KomnuecTBo BemectBa. Monb. MomnsipHast Macca. B3aumMoCBsI3b KOJMYECTBa, MACChI U YHCIIA

1.5 N .
CTPYKTYPHBIX CAMHHII BCIICCTBA. Pacué€trl mo Q)opMynaM XUMHUYCCKUX COCONMHCHHNHA

®dusnyeckne W XUMUYECKUE SBICHUS. XHMHUYECKass peakuus W e€ MpHU3HAKU. 3aKOH
1.6 COXpaHEHHsS MacChl BEHIECTB. XHWMHUYeCKHe ypaBHeHHs. Knaccudukanmss XUMHUYECKHX
peakuii (CoeTMHEeHNs], Pa3IoKEHUs, 3aMeleHns, 0OOMEeHa)

XUMUYECKUIN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, ¢ mpaBuiamMu pabOThHI B
nabopatopun U mpUEMaMu OOpamieHuss C J1adOpaTOpHBIM O0OPYAOBAaHHEM, H3YYECHUE U
onucaHue (pU3MUECKUX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEHIECTB, HAOIIOACHHE
¢u3uueckux (MaBlieHHEe BOCKA, TasHHUE JIbJa, paCTHpPaHHUE caxapa B CTYIIKE, KHIIEHUE U
KOHJICHCAllMs BOJbl) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHE METHOW MPOBOJIOKH,
B3aMMOJICHICTBHE MeJNa C KHUCIIOTOH) SBJICHHH, HAOMIOJCHHE W ONHCAHUE NPU3HAKOB
1.7 MPOTEKAHUsI XUMHUYECKUX peaKIuil (pa3oKeHHe caxapa, B3auMOACHCTBHUE CEPHOU KHUCIOTHI
¢ xyuopuaoM Oapwsi, paznoxenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3aUMOJCHCTBHE
xkenesa ¢ pactBopoM con meau(Il), u3ydyenrne cnocoOoB paszzaeseHusi cMecei (C TOMOIIbI0
MarHurta, (QWIbTPOBAHHE, BBIMAPUBAHUE, TUCTHIUIAIMS, XpomaTorpadus), mTpoBeACHHE
OUMCTKH TIOBapEHHOM coyy, HAOIIOJEeHHE U OMHCAHHME PE3yJbTAaTOB IMPOBEIEHHUS OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHWs  MacChl, CO3[JaHUE  MOJEIEH  MOJEKyJ
(IIapoCTeP>)KHEBBIX)

2 Baxueiinme npecTaBUuTeId HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — 37I€MEHT M IPOCTOE BEIECTBO.
Haxoxnaenue kucimopojga B Ipupoje, (QU3MUECKHe U XMMUYECKHE CBOICTBa (peakuuu
2.1 ropenus). Oxcuasl. [lpumenenue kuciaopona. CrnocoObl TMOJy4eHHS KUCIOpPOJa B
nabopatopud W HOpoMbIIUIEHHOCTH. KpyroBopor kucimopoga B npupoge. Oz30H —
JIIOTPONHAs MOIU(PUKALMS KUCIOPOAA

TermmoBoit 3ddexkr XuMuyecKoW peaknud, TEPMOXUMHYECKHE YpPaBHEHUS, 5K30- U
2.2 SHAOTEPMHUUYECKHE peakuMH. TOIuMBO: yroibp M MeTaH. 3arpsA3HEHHE BO3/1yXa, YCHUIICHHE
MApPHUKOBOTO P deKTa, pa3pylieHue 030HOBOTO CIIOSI

Bonopon — anemeHT u npoctoe BenecTBo. HaxoxkaeHue Bogopoaa B Mpupoze, Gpusudeckue u
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XUMHYCCKHUE CBOMCTBA, IPUMCHCHHUC, CITOCOOBI IMOJIY4YCHUS. KwucoTs! 1 conu

2.4 MoutsipHbIii 00BEM Ta30B. Pacy&€Thl 10 XMMHUYECKUM YPaBHEHUSIM

®dusnyeckue CcBoWcTBAa BOJbl. Bojga kak pactBopurenb. PactBopbel. HackllieHHble U
2.5 HEHACBIIIECHHBIE pAaCTBOPBL. PacTBOpMMOCTH BEHIECTB B BOAE. MaccoBasi 10Js BEIIECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOJIbl. OcHOBaHMs. PoJib pacTBOPOB B IPUPOJIE U B )KU3HHU




yenoBeka. KpyroBopot Bojbl B mpupoje. 3arps3HeHue NpupoaHbx Boja. OXpaHa U OYHCTKA
PUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanms okcuaos:
coseoOpa3yromue (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) U  HEC0JIe0Opa3yIoLIHe.
Howmenknatypa oxcuioB. ®dusnyeckne M XHMHYECKHE CBOWCTBa OKcUIOB. [lomydeHue
OKCHJIOB

2.7

OcHoBanmst. Kmaccudukarusi ocHOBaHWU: MIENOYM H  HEPACTBOPUMBIC OCHOBAHWSI.
Homenknarypa ocHoBaHui. du3nyeckue U XuMHU4YeCKrUe CBOMcTBa ocHOBaHWU. [lomydeHue
OCHOBaHHU

2.8

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa kuciaoT. OU3UUECKUE U XUMHUYECKHE
cBoiicTBa KucaoT. Psin aktuBHoctu MetasuioB H.H. bekerosa. [lonyyenue Kuciot
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Comu. Homenknarypa cosieil. @uzndeckue M XUMHUYECKHe cBoicTBa cosed. [lomydenue
coJsieit

2.10

I'eneTnueckas CBsI3b MCXKAY KiIaCcCaMM HCOPTaHUYCCKHUX COE€OUHEHMI

2.11

XUMHUYECKUN HKCIIEPUMEHT: KAa4eCTBEHHOE OINPEJEICHUE COJAEpkKaHUs KHUCIOpOoJa B
BO3JyXe, IOJy4YyeHHe, COOMpaHue, pACIIO3HABAHWE W W3YUYEHHE CBOMCTB KHUCIOPOJa,
HAOMIO/IeHNEe B3aUMOJICHCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
IpeKpamieHuss ropeHus (Mmokapa), O3HaKOMJICHHE ¢ O0pa3laMH OKCHIOB M ONHCAHHE WX
CBOIICTB, MOMTy4YeHHE, COOMpaHUE, pacliO3HABAHUE U U3YUYE€HUE CBOMCTB BOAOpO/a (TopeHue),
B3aumojeiicteue  Boaopoma ¢ okcuaoM  Mmemu(Il)  (BO3MOXXHO — MCIOJIB30BaHUE
BUJICOMAaTepHaoB), HaOI0eHHEe 00pa3IOB BEUIECTB KOJIUYECTBOM | MOJb, MCCIEIOBaHNE
OCOOEHHOCTE pacTBOPEHHUsI BEUIECTB C pa3IU4YHONM pPacCTBOPUMOCTBIO, IPUTOTOBJIECHUE
pPacTBOPOB C OMPENEIEHHON MAacCOBOM JIOJIE pacTBOPEHHOIO BEIIECTBA, B3aUMOJICMCTBHUE
BOJIbI C METaJllaMu (HaTpUEM U KaJjbIHeM) (BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPHAIIOB),
ONpEJIETICHUE PACTBOPOB KHCIOT MU IIEJIOYEH C MOMONIbIO HHAMKATOPOB, HCCIEIOBAaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAONIOIEHNE N3MEHEHUS OKPACKU
WHJMKATOPOB B paCcTBOpax KHUCIOT U IIeNoueid, usydeHue B3anmozeiictsus okcuaa meau(ll)
C pacTBOPOM CEpPHOW KUCIIOTHI, KUCIOT C METAJUIAMU, PEAKLM{ HEHTpaau3aluy, MoJly4eHne
HEpPacTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOIO MeETaula JAPYrMM M3 pPacTBOpa COJIH,
pelieHue SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHelue Kiacchl HEOPraHUYECKUX
COCIUHEHUIN

[lepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMHU4ecKux 3aeMeHToB 1. M.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKIu

3.1

[TepBble MOMBITKU KJIACCU(UKALUYA XUMUUECKHX AJIeMEHTOB. [loHATHE O TpyMax CXOAHBIX
3JIEMEHTOB (ILIEJIOYHbIE M IIETOYHO3EMENIbHbIE METaJUlbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCHUIBI U THIPOKCHIBI

3.2

[lepnonnueckuit  3akoH. Ilepmonmueckas cucrtema XuMH4YecKux dnemeHToB .U
MenneneeBa. Koporkonepnoanas u amuHHonepuoaHas ¢opmel [lepronndeckoit cuctemsl
xumuueckux sneMmeHToB J[.M. MenneneeBa. Ilepuonbr m rpynmnbel. DU3HUECKHUl CMBICT
MOPSLAKOBOIO HOMEPAa, HOMEPOB IIEPUOAA U IPYIIIBI JJIIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnel. DnexkTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
ob6oiouek aromMoB mepBbIXx 20 xumuueckux snemeHToB llepuommueckoit cucrems JI.U.
MenpeneeBa. XapakTepUCTUKA XHMMHYECKOIO DJIEMEHTa II0 €ro IIOJIOKCHUIO B
[Tepnoanueckoii cucreme .M. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TPyNIaM U nepuonaM. 3HadueHue llepuoanueckoro 3akoHa u
[IeproanuecKkoi CUCTEMBI XUMHUYECKUX DJIEMEHTOB JUIsl PAa3BUTHs HayKu W npakTtuku. J[.1.




MeneneeB — yUEHBIN B TpakIaHUH

35 Xumuyeckas CBSI3b. KoBanentHas (momnsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIFHOCTh XUMHUECKUX AJIeMEHTOB. MoHHAas CBsi3b

36 Crenenp okucieHuss. OKUCIUTEILHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporiecchl okuciaeHus u
BoccTaHOBJICHUS. OKHUCIUTENIN U BOCCTAHOBHUTEIIHN
XUMHYECKUN HKCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METANIOB U HEMETaJUIOB,

37 B3aMMOJICCTBUE THUJPOKCHAA IIMHKA C PacTBOPaMHM KHUCIOT W IIEJIOYEH, NpOBEICHHE
ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peaKUuid
(ropeHue, peakIiuu pa3ioKeHUs, COCTMHCHHS)

9 KNIACC
Kona IIpoBepsieMblil 3JI€MEHT COAEePKAHUS
1 BemectBo u xumuueckast peakuus. [loBropenue

Ilepuonnueckuii  3akoH. Ilepuommueckas cucremMa Xxumuyeckux anemenrtos .M.

11 MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHYECKUX

9JICMCHTOB TICPBBIX TpéX NepruoaoB, KaJinud, KaJIbOUA U HUX COCJIMHEHUN B COOTBETCTBHUHU C
ITOJIOKCHHUEM 3JICMCHTOB B HepnoanquKoﬁ CUCTEMC U CTPOCHHUEM UX ATOMOB

CrpoeHue BelleCcTBA: BHJAbl XHUMHUYECKOM CBsI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PEHIETKU U BUAA XMUMHUYECKOM
1.2 cBs3u. Kiaccmpukanust 1 HOMEHKJIATypa HEOPTraHMYECKMX BeHIeCTB (MEXIyHapoaHas U
TpUBMaJbHAsA). XUMHMUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCS K Ppa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCAMHEHUHN, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB

Krnaccudukanus XUMHUYECKUX PEAKIMA MO Pa3IWYHBIM MPU3HAKaM (M0 YUCITY M COCTaBy
YYacTBYIOLIMX B pPEaKIMM BEIIECTB, MO TEIIOoBOMY 3(deKTy, MO HW3MEHEHUIO CTeleHel
1.3 OKHUCJICHUSI XUMHYECKUX 3JIEMEHTOB, 110 O0OPaTUMOCTH, MO0 YYACTHIO KaTajau3zaropa). JK30- U
SHIOTEPMUYECKHE pEaKlIMH, TEPMOXHMHUYECKHE YypaBHeHUsd. I[loHsATHE O CcKOpocTH
XHMHUYECKON PeaKIu

[TonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U
1.4 reTepOTreHHBIX peakuusx. [loHsTHEe 0 XMMHYECKOM paBHOBeCHH. PaKTOpHI, BIUSIOIIME Ha
CKOPOCTbh XUMUYECKOU PEAKIIMH U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHUS

OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM, DJIEKTPOHHBIM OajaHC  OKUCIUTENBHO-
1.5 BOCCTaHOBUTENbHON peakiuu. CocTaBlieHnEe ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJb30BaHUEM METO/1a BJIEKTPOHHOr 0 OanaHca

Teopuss 27EKTPONUTUYECKON AMCCOLMALMHU. ODJIEKTPOIUTHI M HEMIEKTPOJIUTHL. KaTHOHBI,
aHWOHBL. MexaHu3M IHCCOLMAlLMM BEIIECTB C Pa3jIMYHbIMM BUAAMH XHMHYECKOW CBS3H.
Crenenp auccoumanuu. CuiibHbIE M Cila0ble 3JIEKTPOJUTHI. Peakiuu HMOHHOro oOMeHa.
1.6 VYcroBusl TPOTEKaHUS pEaKIWii HWOHHOTO OOMEHa, MOJHBbIE W COKpAaIIEHHBIE HOHHBIC
ypaBHeHMs peakiuil. CBOWCTBa KUCIIOT, OCHOBAaHMM M coyieif B cBeTe NpEJCTaBICHUN 00
JIEKTPOJIUTUYECKON aucconmanuu. KauecTBeHHbIe peakuuy Ha MOHBL. [loHsATHE O THapOIN3e
conen

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHM KPUCTAUIMYECKHUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAUVIOB M HeMeTauloB (rpadura M ammasa), CIO0XKHBIX
BEIIECTB (XJI0pHJa HaTpUs); UCCIeI0BaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLUu OT
1.7 BO3JCUCTBUS PA3MUYHBIX (DAKTOPOB; HCCIEIOBAHUE AIIEKTPONPOBOJHOCTH PAaCTBOPOB
BEIIECTB, Mpoliecca AUCCOLMALMKM KHUCIOT, IIeao4ed U coyiell (BO3MOXKHO MCIIOJIb30BaHHE
BHUJICOMATEPUAIIOB); IPOBEJEHUE OMNbBITOB, WIIIOCTPUPYIOIIUX MPU3HAKUA IPOTEKAHMS
peakiuii MOHHOro oOMeHa (0oOpa3oBaHHME OCAJKa, BBLICJICHHME TIa3a, 00pa3oBaHHE BOJbI);




OIIBITOB, HIUIIOCTPUPYIOIIHUX  MPUMEPBI OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKum‘/'I
(FOpeHI/Ie, pCaKkuu pasIOKCHU, COCIII/IHCHI/I}I); pacro3HaBaHUC HECOPTaHNYCCKUX BCIUICCTB C
IIOMOIIBIO KAYECTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3aa4

Hemeramis! 1 ux COCIUMHCHU A

2.1

OOm1ast XxapakTeprcTuKa ragsoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTETICHN
okucneHusa. CrpoeHue U (U3UUECKHE CBOMCTBA IMPOCTHIX BELIECTB — TaJIONE€HOB.
XUMHUYECKHE CBOICTBAa Ha MpUMeEpe XJopa (B3aMMOJACHCTBHE C METaJUIaMH, HEMeTaJllaMH,
menoyamu). XnopoBogopod. CoinsiHas KHMCIOTa, XHWMHUYECKHE CBOICTBa, IOJIyyeHHeE,
nmpuMeHeHue. JlelicTBue Xjopa M XJIOpOBOAOPOJAa Ha OpPraHu3M 4elloBeKa. BaxHeuwe
XJIOPHU/IbI U UX HAXOXKACHUE B IPUPOJIe

2.2

O6mrass xapaktepuctuka »3ieMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoenue u (pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJla U cepbl. AJIIOTPOIHBIE MOAU(GUKALMKA KHUCIOpOoAa M Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOaOpOJ, CTpoeHHE, (PU3NUYECKHEe U XUMHUYECKHe CBOWCTBA. OKCHUIBI
Cepbl KaK MPeICTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCI0Ta, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (00IIMEe Kak MPEICTaBUTENS Kiacca KUCIOT M crenuduueckue). XuMHUYECKHe
peakiuuu, Jiexallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJMyYeHUs CEPHON KHUCIOTHI.
[Tpumenenne. Conu cepHOI KMCIOTHI, KaUeCTBEHHAsI peakius Ha cynbdar-noH. Haxoxaenue
ceppl M €€ COCOUHEHWH B MPUPOJE. XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpebl
COCMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH, 3arPsS3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI €ro
MIPEAOTBPALLECHHUS
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OOmiass xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEeHM OKMCICHHSA. A30T, PAacHpOCTpaHEHHWE B NpUpOAe, (QHU3MUECKUEe U
XUMHuUeckue cBoicTBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (Qu3ndecKkue u
XMMUYECKHE CBOMCTBa, MOJydyeHHue W mnpuMeHeHue. Coiau aMMOHUS, UX (QHU3MYECKUEe U
XUMHNYECKHEC CBOﬁCTBa, IMPUMCHCHUC. KauecTBenHnas pe€aKkirsdg Ha MOHbBI aMMOHHMA. A3zoTtHas
KHCJIO0Ta, €€ ModydeHue, GU3ndecKue U XMMUUeCKue CBOWCTBa (00IIMe KaK MpeacTaBUTeNs
KJlacca KMCIIOT U cneruduueckue). Mcrnonb3oBaHue HUTPATOB U COJIe aMMOHUS B KaUeCcTBe
MUHEpAIbHBIX yI00peHni. XUMHUYEeCKOe 3arps3HEHUE OKPYIKAIOLIeH cpellbl COeANHEHUSIMU
a30Ta (KUCIIOTHBIE JIOK/IH, 3arPsI3HEHNE BO3/yXa, TOUYBbI U BOJIOEMOB)

24

®dochop, amnorponHsie mMomudukanuu docdopa, uU3NUECKHEe W XUMHUYECKHE CBOWCTBA.
Oxcun ¢ochopa(V) u docdopnas kuciora, ¢(uzndeckue U XUMHUYECKHE CBOMCTBa,
nony4yenue. McmonszoBanue pocdaroB B KaueCTBe MUHEPAIBHBIX YIOOPEHHHA

2.5

O6mas xapakrepuctuka 37eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble  CTENEHH  OKHUCICHHS.  YIJIEepoJ,  aJIOTPONHbIE  MOAU(UKALUH,
pacnpocTpaHeHUe B TpUpoJe, (U3MYECKHE W XUMUYCCKHE CBOHCTBA. AjcopOrus.
KpyroBopor yraepoma B mpupoxae. Okcuabl yrieponaa, ux (U3NYECKHE M XUMHUYECKHE
CBOWCTBa, JCHCTBHE HA >KMBBIC OPTaHU3MBI, MOJYyYEHUE W MPUMEHCHHE. DKOJOTUYECCKHE
npo0OsieMbl, cBs3aHHbIe C¢ okcuaoM yriaepoaa(IV); rumoreza ra00anbHOrO MOTEIICHUS
KIIUMaTa; TMapHUKOBBIA 3Q¢eKkT. YrompHas KUCIOTa W €€ coimu, uX (Qu3nueckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHe M mMpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO0351UCTBE

2.6

[lepBoHavanbHbIe TMOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIWHEHHUSX YyIJepojaa
(MeTaH, 3TaH, ATWIEH, alleTWJICH, 3TaHOJ], TIULEPUH, yYKCycHas kuciora). x cocrtaB u
xumMudeckoe crpoeHue. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: KHUpax, OCiKax,
YIJIEBOJAX — U UX POJIM B JKU3HU YeJOBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemunii, ero ¢u3MYecKMe W XUMHUYECKHE CBOWCTBA, TIOJYYCHHE M TNPUMCHECHHE.




Coenunenus kpemHusi B npupoge. OOmue mnpexacraBieHus o0 okcune kpemHus(1V) wu
KpeMHUEeBOM  kucinore. CuIMKaTtel, WX  HUCHOJIB30BaHWE B  OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH. BakHeHIme CTpOUTENIbHBIE MaTepuaibl: KepaMHKa, CTEKIO, IIEMEHT,
6etoH, xene300eToH. [Ipobiembl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B
MOBCEIHEBHOM KU3HH

2.8

XUMHUYECKUH DKCHEPUMEHT: H3Yy4YeHHE O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTBI; MPOBEIECHUE KAYECTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI U HaOIIOJaeHHE
MPU3HAKOB HMX IPOTEKAHHS;, OMBITHI, OTpPaKalomMe (U3NUECKHe W XUMHUYECKHE CBOICTBa
raJIOTeHOB U UX COSAMHEHUN (BO3MOXKHO UCIOIH30BAaHUE BUICOMATEPHUATIOB); O3HAKOMIICHHE
c o0Opasmamu  XJOpPHAOB (TaJOTCHHUJIOB); O3HAKOMIICHHME C oOpasmamMu cepel U e
COETUHEHUSMH (BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUAIOB); HAOIIOJIEHUE MpoIiecca
o0yriMBaHUs caxapa TOJ ACWCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI; HM3Y4YCHHE
XUMHUYECKUX CBOWCTB Pa30aBIIEHHOW CEPHON KUCIOTHI, IPOBEJCHHE KaueCTBEHHOW pPeakIuu
Ha CyJb(aT-uoH W HAOIIOJCHHUE MpHU3HAKA €€ MPOTEKaHUs; 03HAKOMIJICHHE C (PM3MYECKIMHU
cBoiicTBamu  a3ota, Qochopa W UX COEAUHEHHH (BO3MOXKHO  HCIOJb30BaHHE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX ¥ PochHOpHBIX yAOOpEHNU; TToTydeHre, COOupaHue,
pacrno3HaBaHHe U U3Y4YEHHE CBOICTB aMMHUaKa; MPOBEJCHHE KaYeCTBEHHBIX PEaKIMil Ha MOH
aMMoHMS # (docdar-MOH W HU3yYeHHE MPHU3HAKOB HUX MPOTEKaHMS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON  a30THOM  KHUCJIOTBI C  Menbl0  (BO3MOXKHO  HCIOJb30BaHHE
BUJICOMATEPHAJIOB); HW3yYeHHE MOJENeH KPUCTAIUIMYECKHX pPEmETOK anMasa, rpadura,
¢bynnepeHa; O3HAKOMJIEHHME C  MPOIECCOM  aacopOIMHM  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IMpOTHUBOras3a; IOJIy4YeHHE, CcOOMpaHUeE,
pacro3HaBaHHe U U3YYEHHE CBOMCTB YIJIEKHCIIOTO ra3a; MpoBe/IeHne KaYeCTBEHHBIX peaklnuit
Ha KapOOHAaT- U CUJIMKAT-UOHBl U W3Y4YEHHE NMPHU3HAKOB UX MPOTEKaHMs; O3HAKOMIICHUE C
MPOAYKIMEeH CHIMKATHON MPOMBIIIIEHHOCTH; pPelIeHHe YKCIIEPUMEHTAIbHBIX 33]a4 110 TeMe
«BaxkHenme HeMeTaUIbl U UX COEAUHEHHUS

MeTamisl 1 uX COCIUHCHUA

3.1

0611_12151 XapaKTepI/ICTI/IKa XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUHU UX ITOJOXCHUS
B [lepronnueckoit cucteme xumuueckux anemenToB [[.M. MenneneeBa U CTpOEHUSI aTOMOB.
Crpoenue metayioB. Merayuinueckas CBsI3b U METAJUIMYECKAs] KPUCTAJUIMYECKash PelETKa.
DJIEKTPOXUMHUYECKHUI Psifi HATPSKEHUI METaJJIOB

3.2

dusnueckre U XMMUYECKHE CBOWCTBA MeTauioB. OOmme crmocoObl MONyYeHUS METaJlIoB.
[ToHATHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CriaBbl
(ctamb, 4yryH, JIOpaJIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenounble MeTamIbl: nojgoxeHue B [lepuoanueckoi cucreme XuMHIecKux 3yemMeHToB 1. M.
MeHeneeBa; CTpOEHHE MX aTOMOB; HaxOXKIeHUE B mpupoje. Ouznyeckne U XUMUYECKHE
cBoiicTBa (Ha mpuMmepe Hartpusi M Kanusi). OKCHIBI M THAPOKCUIBI HATPUS M KallUs.
[IpuMeHeHHe MEeNOYHbIX METAJUIOB U UX COCIMHEHUM

3.4

[IlenouyHO3eMeNbHBIE METAJUIBl MarHui M KaJIbLIMK: noJjoxkeHue B lleproanyeckoi cucreme
xuMHuueckux 3neMeHToB .M. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOX/JECHHUE B MPUPOJE.
duznueckre 1 XMMUYECKUE CBOMCTBA MarHus M Kajnplusd. BaxkHeire coeIMHEeHNs KaabLus
(okcua, THAPOKCHI, cour). JKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHHUS

3.5

AmomuHuii: nonoxenue B Ilepuonndeckoil cucreme xumudeckux aviemeHroB [JI.U.
MeHeneeBa; CTpOCHHE aTOMa; HaXOXACHUE B npupoie. PU3ndeckue U XMMUYECKHE CBOMCTBA
amroMUHKS. AMGOTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH,IA AJTIOMHHHUS

3.6

XKeneso: nonoxxenue B [lepuoauueckoit cucteme xumuueckux snementoB [[.1. Menpeneesa;
CTPOEHHE aTOMa; HaxOXKJEHHE B mnpupone. Pusnueckue U XMMUYECKHE CBOKCTBA JKEJe3a.
Oxcupsl, ruapokcusl u conu xxenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOYYCHHE

3.7

XHUMHUYECKUM OKCIICPUMCHT. O3HAKOMJICHHC C 06pa3uaMI/1 MCTAJJIOB M CIIJIaBOB, HX




(U3HYECKUMH CBOWCTBAMH, HW3YYCHHE PE3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO
UCIONIb30BaHNE BUCOMATEPHANIOB), OCOOCHHOCTEH B3aMMOACHCTBHUS OKCHUIA KalbIHs H
HATpUSl C BO/OH (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHANIOB); MCCIICOBAHHE CBOWCTB
KECTKOM BOJBI; MpOIECcCa TOPEHHUs XKelle3a B KHUCIOpoAe (BO3MOXKHO HCIOIb30BaHHUE
BHJICOMATECPHAIIOB); MPHU3HAKOB IMPOTCKAHMS KAYSCTBECHHBIX PCAKIMH Ha HOHBI (MarHus,
Kanblusl, amioMUHY, uHKa, xene3a(ll) u xenesza(Ill), meau(Il); HaGnronenue u onucaHue
MPOIIECCOB OKpAlIMBaHUS IUTAMCHM WOHAMHM HATpHUs, Kaausd W Kaublusd (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUAJIOB); HCCIEI0BaHHUE aM(OTEPHBIX CBONCTB THUAPOKCHIA
QTIOMUHHSIT W THAPOKCHJA IIMHKA; PEIICHUE OKCIICPUMCHTAIBHBIX 3aJad 10 TeMe
«Baxknelilme MeTauIbl U UX COSAMHEHUSD

XUMHUS U OKpYKaroIIas cpesia

4.1

Hosrie MaTrcepuajibl M TCXHOJOTHH. BCHIGCTBa n MaTcpuajibl B HOBCG,Z[HGBHOI;'I KHN3HU
YeJIOBEeKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIIECTB U XUMHUYECKUX peaKm/Iﬁ
B 6BITy. HepBa;I nmoMouib IIpu XUMHUUYCCKUX O0XKOT'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJOTMYECKOH TIPaMOTHOCTH. XUMHUUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpebl
I[MAK. Pomp xXumMuM B pelIeHUH 3KOJOrHdeckux mpodnem. [IpupoaHble HCTOUYHUKH
YIJIEBOJIOPOJIOB (YroJib, MPUPOAHBINA Ta3, HEPTh), MPOAYKTHI UX MEPEpadOTKU, UX POJIb B
OBITY U IPOMBIIUICHHOCTH

4.3

XUMHUYECKUH KCIIEPUMEHT: U3yueHHe 00pas3IioB MaTepHallOB (CTEKJIO, CIIJIaBbl METaJUIOB,
MOJIMMEPHbIE MaTepUabl)




INPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
NMPoBePSIEMOro O0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbl OCHOBHOI'0 00111er0
TpeOOBaHUS o0pa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IO3HAaBAaE€MOCTH SIBJICHUM MpPHUPOAbI, NMOHUMAaHHE OOBEKTHBHON 3HAYMMOCTH
OCHOB XUMHMUYECKOM HayKM Kak oOOJIaCTM COBPEMEHHOI0 €CTEeCTBO3HAHUA,
KOMIIOHEHTa OO0IIed KyJbTypbl M IpPaKTUUYECKOW JEATEIbHOCTU YEJIOBEKa B
YCIOBHSIX COBPEMEHHOI0 OOIIECTBAa; MOHMMAaHUE MeCTa XUMHMU CPeAH ApPYyTux
€CTECTBEHHBIX HAYK

1.2

O Hay4YHBIX METOJaX TO3HAHUSA, B TOM YHCIE OKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METOAaX HCCIEOBAaHUSI BEIIECTB U M3YYEHHUS XUMHUYECKHX
peakiuii; yMEHHE HCIOJIb30BaTh MOJAENH i OOBSICHEHHUS CTPOSHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mnpodeccHOHANBHON JAEITEIbHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMHU Ha JIOCTHKECHHUAX XHMHUYECKON
HayKH, YTO TMO3BOJUT OOYYarONIUMCS pacCMaTpUBaTh XMUMHUIO Kak chepy cBoei
Oyaymeil mpodeccHOHaTbHONW JEsTeIbHOCTH M CJlIeNaTh OCO3HAHHBIH BbIOOp
XMMUU KaK MPo(UIBHOTO TpeaMeTa IpU Mepexoie Ha YPOBEHb CPETHETO O0IIEro
o0pa3zoBaHus

BnageHne cucreMoM XHMHUYECKHUX 3HAHHUM U YMCHUC MNPUMCHATH CHCTCMY
XHUMHUYCCKUX 3H¢’:1HPII>1, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XUMUYECKHE TMOHATHA: XUMHUYECKHU SJIEMEHT, aToM, MOJIEKYJia,
BEILECTBO, MIPOCTOE U CIIOKHOE BEUIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIN 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJIb (CpeaHss),
XUMHUYECKAS] PEAKIMs, PEaKIMU COCIUHEHHUS, PEaKUUH Pa3I0KECHUS, PEaAKIUU
3aMeIIeHus, peakuuu oOMeHa, TerioBoi d3ddekr peakmuu, 5K30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOP, MACCOBASl JOJII XMMHYECKOTO SJIEMEHTa B
COEIMHEHUH, MacCOBasl J10JIsl U MIPOLIEHTHAs! KOHLIEHTpAIMsl BEIIECTBAa B PACTBOPE,
ApO aToMa, IEKTPOHHBIA CJIOW aroma, aroMHas OpOuTalb, PagUyC aToMa,
BAJICHTHOCTh, CTENEHb OKUCJIEHHS, XUMHUUYECKasl CBS3b, 3JIEKTPOOTPULIATEIBHOCTD,
MOJISIPHAS. U HETIOJISIPHAs: KOBAJICHTHAS! CBSI3b, NOHHAS CBSI3b, METAJUINYECKAS CBSI3b,
KpUCTaJIIM4ecKas pemérka (aromHas, MOHHAs, METa/TMYecKas, MOJICKYJIIpHas),
WOH, KAaTHOH, aHWOH, OJJIEKTPOJUT UM  HEIJIEKTPOJIUT, BJIEKTPOJIUTHYECKAS
JMCCOIMAUS, PEaKIUd HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIE
pEaKIMy, OKHUCIHUTEIb W BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAHOBIICHHUE,
ANIEKTPOJIN3, XUMHUECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pPEaKIvu,
CKOPOCTh XMMHUYECKOW peakiuu, katanuzaTop, I1/IK, koppo3us MeTamioB, CrjiaBbl

2.2

OCHOBOIIOJIAraloIIfe 3aKOHbl XUMHUH: 3aKOH COXPAHEHHUS MACChl, IEPUOTUUCCKUN
3akoH /.. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo
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TEOpUU XHUMHU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOpHUS DIIEKTPOIUTHUECKON
JUCCOLIMAIIIT

BrnaneHne ocHoBaMHM XHMHYECKOMH I'PaMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUC IIPABUJIBHO HCIIOJB30BATh M3YYCHHBIC BCIICCTBA U MATCpHUAJIbI (B TOM
YHUCJIC MHUHCPAJIbHBIC YI[O6peHI/15[, MCTAJUIbI W CILJIaBbl, ITPOJAYKTBI nepepa60TI<1/I




MPUPOJHBIX HCTOYHHKOB YIJIEBOAOPOAOB (YIUIsg, MPUPOJHOrO rasza, HedTH) B
OBITY, CEIBCKOM XO3SHCTBE, HA MPOU3BOJCTBE M MOHUMAHHUE 3HAYEHUS >KUPOB,
O€eJIKOB, YIJIEBOJOB JUIsl OpraHU3Ma 4ejoBeKa; YMEHUE MPOTHO3UPOBATH BIMSHUE
BEIIECTB M XMMHUYECKUX IIPOLIECCOB HA OPraHU3M YEIOBEKA U OKPYKAOIIYIO
IIPUPOJHYIO CPELy

3.2

YMCHUC HHTCIPUPOBATL XHUMHUYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTUX yqe6HI)IX
npeaMETOB

3.3

HaJINYME OIbITa pabOThl C Pa3IMYHBIMM MCTOYHHKAMU MH(OpMaIUM MO0 XUMHUHU
(Hay4Hasi ¥ Hay4HO-NONYJIIpHAasl JIUTEepaTypa, CII0BapH, CIPaBOYHUKHU, HUHTEPHET-

peCypChI)
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yMeHHE 00BbEKTUBHO OLIEHMBATh MHPOPMAIUIO O BEIIECTBAX, UX MPEBPALICHUSIX U
MPAKTUYECKOM MPUMEHEHUHN U YMEHHE HCIOIB30BaTh €€ sl pEelIeHus y4eOHO-
MO3HABATENIbHBIX 33]1a4

Bnagenue ocHOBaMM NMOHATUHWHOTO ammapaTa U CUMBOJIMYECKOTO f3bIKa XUMHUH
IUIL cOCTaBjeHUs (POPMYJI HEOPraHWYECKUX BEIIECTB, YPAaBHEHUNH XHUMHYECKHX
peakmuii; ocHoBamu xuMuueckoil HoMeHKIAaTypsl (IUPAC u TpuBHaJIbHON)

YMeHne oOBSCHATH CBSI3h MOJIOKEHUS djeMeHTa B llepromndeckoi cucreme c
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX JIIEMEHTOB
(coctaB u 3apsia snpa, 00IIee YUCTIO AJIECKTPOHOB), PACIPEICTICHUEM AICKTPOHOB
10 SHEPTreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB, KATUS U KAJIbIIHS

IIpencraBnenrne O NEPUOAMYECKONM 3aBUCUMOCTH  CBOMCTB ~ XMMHMYECKHX
AJIEMEHTOB (paJnyC aTroMma, 3JEKTPOOTPUUATENBHOCTb), MPOCTBIX WU CIOMKHBIX
BEIIECTB OT IOJIOXKEHMs 53JeMeHTOB B llepuoanueckoil cucreme (B MasbIxX
nepuojax U riaaBHbIX MOATIPYIIAX) U AIEKTPOHHOI'O CTPOEHUS aToMa

YMenue kraccuuImupoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPraHM4CCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCAKIINH

YMeHue onpenensiTh:

8.1

BaJICHTHOCTb M CTCIICHb OKHCJICHUSA XUMHWYCCKUX DJICMCHTOB, 3apsJl HOHA

8.2

BHUJ XHUMHYECKOM CBSI3U M THUII KpHCTaHHquCKOﬁ CTPYKTYPBI B COCAMHCHUAX

8.3

XapakTep cpeiibl B BOJHBIX pacTBOpax BeUIeCTB (KUCIOT, OCHOBaHUN)

8.4

OKHCJIIHMTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh (GU3HMUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIIOPOA, O30H, BOJIOPOM, rpadur, anmas, KpeMHHMA, a30T,
dbocdop, cepa, XJI0p, HATPHM, KM, MATHUN, KaJIbIIWHA, aJJFOMHHHM, KEJIE30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIE HUX BOJHBIX pPAcTBOPOB (BOJa, aMMHMAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJI, OKCHABI M TUAPOKCHABl MeTaiuioB [-IIA rpymnm,
amromunus, meau (II), muaka, xeneza (II m II), okcuapr yriepoma (II m IV),
kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI), cepaucras, cepHas,
a3zoTHcTad, a30THasl, pochopHas, yroipHasi, KpeMHHEBAsi KUCJIOTa U UX COJIH)

9.3

IIPOrHO3UPOBAThE U XaPaAKTCPU30BATH CBOICTBa BEISCTB B 3aBUCHMOCTH OT HX
CoCTaBa MU CTPOCHUA, NMPHUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HUX CBOfICTB,
BO3MOXXHOCTB IMPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX
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YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M HOHHBIE YPAaBHEHUS PEAKIIUii, B TOM YHUCIIE:

10.1

peakIyii HFOHHOTO 0OMeHa




10.2

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/’I

10.3

WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIAcCOB (TpyI)
HEOPraHUYECKHUX BEILIECTB

10.4

MMOATBCPIKAAOIIHNX I'CHCTHYCCKYIO B3AUMOCBA3b MCXKAY HUMHA

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO  MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JIOJIIO
XUMHUYECKOT0 JIEMEHTA B COCIMHEHUH

11.2

MaCCOBYIO O0JIIO BEIICCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €TI0 MACCY, 00BEM Ta30B

11.4

[0 YPaBHEHUSIM XUMHUUYECKUX PeaKIUil 1 HAXOJUTh KOJIMYECTBO BEIIECTBA, 00bEM
Y MacCy peareéHTOB WM NPOAYKTOB PEAKIIUU

12

Brnanenue (3HaHNE OCHOB):

12.1

OCHOBHBIMM METOJaMH HAy4YHOrO0 T[O3HaHUs (HAONMIOJIeHHe, HU3MEpPEHHUE,
SKCIIEPUMEHT, MOJICIMPOBAHNE) IPU U3yUYEHUH BEUIECTB U XMMHUYECKUX SBICHUII;
yMeHHe chopMyITUpOBATH MPOOIEMY U IPEIOKUTH IyTH €€ PeIIeHuUs

12.2

0e30macHOil paboOThl ¢ XUMHYECKHMMH BEIIECTBAMHU, XUMUYECKOW MOCYI0H H
71a60pPaTOPHBIM 000PYI0BAaHUEM

12.3

nmpaBujaMyd  0€30MacHOTO OOpalieHus C BEMIECTBAMH, WCIOIb3YEMbIMU B
MMOBCETHEBHOM KHM3HU, MPABUJIAMH MOBEJICHUS B LENSIX COCpekKEHHs 3J0POBbS U
OKPY’KaIOIIEeH MPUPOJIHON Cpenbl; MOHMMaHuE BpeAa (OMacHOCTH) BO3ACHCTBUSA
Ha JKMBBIC OPTaHW3MBI ONPEICIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U
MPEAOTBPAIIEHHUS UX BPEIHOTO BO3JICUCTBUS
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Hannaue MPAKTUYCCKUX HABBLIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUA CICAYIOIIUX
XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

HU3y4YCHUEC U OIIMCAHHC (bI/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC C
(1)I/I3I/I‘-ICCKI/IMI/I U  XUMHUYCCKHMU  SABJICHUAMHU, OIbITHI, WIJIHOCTPHUPYIOIINC
MPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ

13.2

U3y4YeHHe croco00B pa3elieHHs cMecel

13.3

MOJIy4eHHE KHCIOpOJla W H3YYEHHE €ero CBOMCTB; IOJIydeHHE BOAOpOJa M
M3Y4YEHUE €r0 CBOMCTB; MOJyYEHHE YTIEKHUCIOTO ra3a U U3yueHUEe €ro CBOMCTB;
MOJIy4eHHE aMMHaKa U U3y4YeHHUE ero CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM AOJEH PacTBOPEHHOIO
BELIECTBA

13.5

IpUMEHEHHE HWHAMKATOpOB (JIakMyca, MeTWJopaHka M (eHondTanenHa) ans
OTIpeJIeNIeHUs XapaKTepa CpeIbl B pACTBOPAX KUCIIOT U IIEIOUEH

13.6

WCCIICZIOBAaHUE U OMHMCAHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB;
W3YYCHUE B3aUMOJCHCTBUS KHCJIOT C MeETaUIaMH, OKCHIAMH METaJUIOB,
pacTBOPUMBIMM ¥ HEPACTBOPUMBIMU  OCHOBAHUSIMH, COJISIMH;  TOJyYEHHUE
HEPaCTBOPHMBIX OCHOBAHHWH; BBITECHEHHE OJTHOTO MeTajlla JAPYTMM U3 pacTBoOpa
COJIM; MCCIeIOBaHME aM(DOTEPHBIX CBOMCTB THAPOKCHIOB aTIOMUHHUS M ITMHKA

13.7

pelieHue JKCIEePUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEIUHCHHI, «DNEKTPOIUTUYECKAS JIFICCOITHAITHS ;
«BaxkHenmne HeMETaUIbl M WX COCAMHCHHS», «BakHeuinme MeTaabl U HX
COCTUHCHHUS

13.8

XHUMHAYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIONIHE TIPU3HAKU MPOTEKAHUS PEaKIIUi
HMOHHOT'O O6M€Ha; KauCCTBCHHBIC pPCAKIHWU Ha MNPUCYTCTBYIOIIUMC B BOIHBIX
pacTBOpax HMOHBI: XJOPHUA-, OpOMHUI-, HOAUA-, cylbdat-, dhocdar-, kapboHart-,




CWIMKAT-aHUOHBI, THUIPOKCHUI-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIl¥s,
AIOMHHMSL, Kenesa (2+) u xenesa (3+), meau (2+), HMHKA

14 YMeHue:
14.1 MPEACTABIATh PE3YyJIbTaThl JKCIIEPUMEHTa B (OpME BBIBOJOB, JOKA3aTENbCTB,
’ rpadMKOB 1 TAOJIHUII U BBISIBISATH SMIUPHUUECKHE 3aKOHOMEPHOCTH
YCTaHABIMBATh CBSI3M MEXIy pEalbHO HAOMIOJAEMBIMU  XUMHUYCCKUMU
14.2 SIBJICHUSIMHU | TIPOIIECCAMHU, TPOUCXOASAIIMMH B MaKpO- U MUKPOMHUPE, OOBICHITH

MPUYMHBI MHOTOOOpa3usi BEIICCTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

ITpoBepsieMblil 3JIeMEHT COAECPKAHUS

HepBOHa‘laJ'IBHBIe XUMHNYCCKHEC ITOHATHA

1.1

YucTele BCIICCTBA U CMCCH. Crioco0bI Pas3acICHUsA cMmeceit

1.2

ATOMBI 1 MOJICKYJIbI. Xumunueckue 31aeMeHThl. CHMBOJIBI XUMHYECKHUX 3JICMEHTOB. HpOCTI)Ie
" CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckasi popmyia. BaTeHTHOCTh aTOMOB XUMHUYECKUX IEeMEHTOB. CTEIeHh OKUCITICHHSI

1.4

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpHas aToMHass Macca. OTHOCHUTEIbHAas
MOJICKYJIsIpHas Macca. MaccoBast 10JIsI XUMHUIECKOTO 3JIEMEHTa B COSTMHCHNH

1.5

KonuuectBo BemectBa. Monb. MossipHast macca. MossipHblii 00b€M ra3oB. B3zaumocBszb
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €MHMIL BELECTBA

1.6

duznyeckue M XUMUYECKHE SBJICHHSA. XHUMUUYECKas peaKkuusa H eé IIPHU3HAKH. 3aKkoH
COXpPAaHCHUA MACChI BCHICCTB. XUMUYECKUE YPaBHCHUA

Ilepuonnueckuin 3axkoH u Ilepmommueckas cucreMa XHMHYECKMX dJjeMeHToB J[.M.
MenpeneeBa. CTpoeHHe aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMuueckux odnemeHtoB .M.
Menpeneesa. Ilepuoast u rpymnmbsl. PU3HMYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
NIEPUOJA U TPYNIBI DJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oronsl. DnexkTpoHsl. CTpOEHHE INEKTPOHHBIX
o0osyoyek aToMoB mepBbIX 20 Xumuueckux sieMmeHToB llepuoamueckoit cuctemsr J[.M.
Menneneena

23

3aKOHOM€pHOCTI/I B M3MCHCHHHU CBOMCTB XHMMHYCCKHX DJIEMCHTOB IEPBLIX TpéX Iepruoaos,
Kajlusda, KaJbLUusa (pazu/lyca aTOMOB, JOJICKTPOOTPHULATCIBHOCTH, MCTAJUIMYCCKUX U
HEMCTATIINYCCKUX CBOfICTB) n ux COCI[I/IHeHI/Iﬁ B COOTBETCTBHU C IIOJIOXKCHHEM 3JICMCHTOB B
HCpHOHquCKOﬁ CUCTCMC U CTPOCHHUCM UX 4TOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckas CBSI3b. KoBanenrnas (momnsipHas u HETOJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATELHOCTh XMMHUYECKUX 3JIeMeHTOB. oHHas cBsi3b. MeTauinueckast CBsi3b

3.2

Tunel KpHUCTAUIMYECKUX PEIIETOK (aTOMHas, HMOHHAs, METaJJIM4ecKas), 3aBUCHUMOCTH
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOU CBSI3U

Baxwueimme MNpEACTABUTCIIM HEOPTaHUYCCKUX BEIICCTB. Hemerannel m ux COCAMHECHUA.
MeTamisl ¥ UX COSIMHCHUS

4.1

Knaccupukanuss v HOMEHKJIATypa  HEOPraHMYECKHMX  COEAMHEHHWM:  OKCHJIOB
(coneoOpasyrolue: OCHOBHbBIE, KHCIOTHbIE, amQOTepHble) U HECOJIE0Opa3yIoLIHeE;
OCHOBaHUHM (IIENOYM M HEPACTBOPUMBIE OCHOBAHMSA); KUCIOT (KHUCIOPOJCOAEpIKALINE U
OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KHUCIIBIX)

4.2

duznueckre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJAOPOJIA, XJIOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
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dusnyeckne U XMMHYSCKHE CBOMCTBA MPOCTBIX BCIICCTB-MCTAJJIOB: JIMTUA, HATPUA, KaJIUA,
MarHus M KaJlbIIus, aJJIOMHUHMA, XKCJIC3Aa. QHCKTDOXI/IMI/I‘ICCKI/If/'I pan HaHpH)KeHI/If/'I MCTAJIJIOB

4.4

du3nyeckue )51 XHUMHUYCCKUC CBOMCTBaA BOOOPOJHBIX COCIUHCHHI HEMCTAJJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOJA, aMMHUAKA

4.5

duznueckre U XMMHUYECKHUE CBOMCTBA OKcuaoB HemertamwioB: cepol (IV, VI), azora(ll, IV,
V), docdopa(Ill, V), yraepoga(ll, IV), kpemuausa(IV). [TonyueHne OKCHUI0B HEMETAIOB

4.6

XuMudeckne cBoricTBa OKCUAoB: MeTautoB IA—IITA rpymm, muuka, meau(1l) u xxemesa(Il, III).




[TonydyeHue OKCHI0B METAJLIIOB

XUMHUYECKHE CBOMCTBA OCHOBAHHA U aM()OTEPHBIX THIAPOKCHIOB (Ha MPUMEPE THAPOKCHIOB

4.7 ATFOMHHUSL, Kele3a, IuHKa). [lonyyeHre ocHoBaHMi U aM(pOTEPHBIX THUAPOKCHUIOB
OO0mme XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIAHOM, CEPOBOJIOPOIHOMN, CEPHUCTOMH,
4.8 CepHOi, a3oTHOW, (hochopHOU, KpeMHUEBOH, yroimpbHOW. OcCoOble XMMHYECKHE CBOHCTBA
KOHLICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [losyueHnune kuciaor
49 OO6mme XMMHUYECKHE CBOMCTBA cpetHuX cotied. [Toyduenue coneit
410 [Tonyuenue, coOupaHue, pacrno3HaBaHUE BOAOPOJA, KUCIOPOJA, aMMHaKa, YTJIEKUCIOro
rasza B JlJabopaTopuu
411 [TonydyeHne amMMuaka, CEpHON M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. O0mue crnocoOb
MOJTYYEHUSI METAJJIOB
4.12 I'eneTndeckas CBI3b MEXKIYy KJIACCAMHU HEOPraHUYECKUX COCIMHEHUN
5 XHUMHUYECKUE PEAKLIUN
Krnaccudukanus XUMHUYECKHX PEaKIUi 1O Pa3INYHbIM TPU3HAKAM: MO0 YUCITY U COCTaBY
5.1 YYaCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEMIOBOMY 3((eKTy, MO0 U3MEHEHUIO CTereHeu
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB
59 TernnoBoit >pheKT XUMHUYECKOH peakiuH, TEePMOXMMHUYECKHE YpaBHEHHs. OK30- U
' SHAOTEPMUYECKUE peaKIMH. TepMOXUMHUYECKHUE YPAaBHEHUS
OKHCIIUTETFHOBOCCTAHOBUTENbHBIC peakiuu. OKUCIUTETN U BOCCTaHOBUTENH. [Iporiecch
53 OKHCIICHUSI M BOCCTAaHOBIICHUS. DIIEKTPOHHBIN OanmaHC OKHUCIUTEIHbHOBOCCTAHOBUTEIHHON
peaKIuu
54 Teopust DIEKTPONUTHYECKON aucconmanuu. KaTHOHBI, aHHMOHBI. OJJEKTPOJUTHI U
' HEeRIeKTPoIuThl. CUITbHBIC U clla0ble AIeKTPOIUThL. CTeneHb AUCCOIUAINH
55 PeaKLII/II/'I. MOHHOTO OOMEHa. YcCJOoBHS [pOTeKaHuA peakuuii HOHHOTO OOMEHa, TMOJHBIE U
COKpaIl¢HHbIC HOHHBIC YPABHEHUS PEaKIIUi
6 XUMUS M OKpY’Karolas cpeaa
BeniectBa m martepuanbsl B MOBCEIHEBHOM KHU3HU 4EJIOBEKA. be3omacHoe HMCIOJIb30BAHUE
6.1 BEIIECTB M XUMHUYECKHX peakiuuid B Jjabopatopunm u OwiTy. llepBas momomp mpu
XUMUYECKUX 0KOTaX U OTPABIICHUSIX
XUMHUECKOE 3arpsi3HEHUE OKpYKaroulell cpeibl (KUCIOTHBIE T0XKAM, 3arpsi3HEHHUE MOYBBI,
6.2 BO3yXa M BOJOEMOB), cHocoObl ero mnpenoTrBpameHus IlpexenvHas pomycTuMmas
' koHneHTpanus BemiectB (I[IJIK). Ponp XuMuu B pemieHUM 53KOJOTHYECKUX MPOOIIEM.
Ycunenue napauKoBoro dhdexra, pa3pylieHue 030HOBOTO CIIOs
[Ipumenenue cepbl, azora, Qocdopa, yrieposa, KpeMHHS MU UX COEAMHEHUNH B OBITY,
6.3 MEJULMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO03siiicTBe. [IprMeHeHne MeTalioB U CIUIaBOB
' (cranmp, 4yryH, AIOpaJIOMUHUN, OpoH3a) B OBITY M IPOMBILUIEHHOCTH HX COEAMHEHUU.
[ToHsiTHE O KOPPO3HH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpupoaHble MCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN ra3, He(Th), MPOIYKTHl HX
nepepadboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH,
6.5 9TaH, STWJIEH, alleTHJIeH, 3TaHOJ, TJIMLEPUH, YKCycHas kuciora). [loHstue o Ouomormyecku
BaXHBIX BEIIECTBAX: KHUPaAX, O€IKaX, YIJIEBOJIaX — M UX POJIU B KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o popMysIaM XMMHYECKUX COSTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM







YUYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* Xumus, 8 kimacc/ 'abpuensu O.C., OctpoymoB WN.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemnienner»

» Xumus, 9 kimace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AKnoHepHOE

obmmectBo «M3narenscTBo «lIpocBenienne
METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d350¢



https://m.edsoo.ru/ff0d350c
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