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HOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpamMma Mo XMMHH Ha YypOBHE OCHOBHOTO OOIIETo oOpa3oBaHUSA
pa3paborana B coorBercTBUU ¢ TpeboBanusiMu OPI'OC OO0, yTBepkKIEHHOIO MPUKA30M,
MunucrtepctBa npocpemienusi Poccuiickoit @eneparuu ot 31.05. 2021 roga Ne 287 (B
penakuuu 1npukazoB MuHuctepcTtBa npocBenieHus Poccuiickoi  depepanuu; 0T
18.07.2022r. Ne 568, ot 22.01.2024 r. Ne 31); Ha ocHoBe denepanpbHOil paboueit
IpoOrpaMMbl OCHOBHOTO 0011ero odpa3oBaHusi 10 XUMUH (0a30BBI ypoBeHb) (ans 8-9-x
KJIaCCOB 00pa30oBaTEIbHBIX OpraHM3aluii), ¢ yud€TomM paboueit mporpamMMbl BOCTHUTAHUS
MBOY COLI Nel.

PabGowass mporpamma mo xumuu Aa€T MpEACTaBIEHHWE O IENsAX, OOIIeH CTpaTeruu
oOyueHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMU YYeOHOTO MpeaMeTa,
yCTaHaBIMBaET 00s3aTeNIbHOE MPEIMETHOE CO/IEpKAHUE, ITPEyCMAaTPUBAET pacIpeeieHIe
€ro Mo KiaccaM M CTPYKTYPUPOBAHHE MO pa3feiaM U TeMaM IMpPOrpaMMbl MO XHMHH,
omnpezenseT  KOJIWYECTBEHHbIE UM  KAuYeCTBEHHBIE  XapaKTEpUCTUKU  COJEp>KaHus,
PEKOMEHIYEMYIO TOCIEAOBATENIbHOCTh M3YUYEHHMS] XUMHUU C YUYETOM MEXIPEIMETHBIX M
BHYTPHUIIPEIMETHBIX CBfA3€H, JIOTMKM y4eOHOTOo Mpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcsi, OnpeneiseT BO3MOXKHOCTH TpeaMeTa JUIsl pealu3aluu TpeOoBaHUN K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl HA YpPOBHE OCHOBHOTO
obmero oOpa3oBaHMs, a Takke TpeOOBaHM K pe3yiabTaraM OOYy4YeHHsS XHMUHU Ha
yYpOBHE IieJied W3Y4eHHUs TMpeAMEeTa U OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHON
JeSITETLHOCTH 00y4aroIIerocsi o OCBOCHUIO Y4eOHOTO COAepIKaHuUsI.

3HaHWE XMUMHH CIYXXHT OCHOBOH Il (JOPMUPOBAHUS MHUPOBO33pPEHUST 00ydaromierocs,
€ro MpPEICTAaBICHHH O MaTepHaJbHOM €IMHCTBE MHpPAa, BaXHYK pPOJIb HUIPAOT
dbopMupyeMble XUMHUEH TPEICTaBICHHUS O B3aUMOIIPEBPALICHUSIX DSHEPrud M 00
9BOJIIOLIMH BCUICCTB B IMPUPOAC, O MYTAX PCHICHUA rJ100aJIbHBIX HpO6J’I€M YCTOﬁqHBOFO
pa3BUTHsI YEIOBEYECTBA — CBHIPHEBOM, SHEPTeTUYECKOM, MUIIEBOW M IKOJOTUUECKON
0€30MacHOCTH, TPOOJIEM 37IPABOOXPAHCHMUSI.
W3ydeHne XuMuu:

-CIIOCOOCTBYET peaju3alil BO3MOXKHOCTEH JUuId caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 0011el 1 (QyHKIIMOHAILHONW I'PaMOTHOCTH;

-BHOCHT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHHUS M TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX CAaMOCTOSITEJIbHOW y4eOHOH JesATeNbHOCTH, SKCHEPUMEHTATbHBIX u
HCCIIEI0BATENLCKUX yYMEHUH, HEOOXOIUMBIX KaK B ITOBCEIHEBHOW >KU3HHU, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

-3HAKOMHUT CO CIEIU(PHUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[VIS1a HA €IMHCTBO IPUPOABI M 4YEJOBEKA, SIBISIETCS OTBETCTBEHHBIM O3TaroM B
(hOopMHPOBaHUN €CTECTBEHHOHAYYHOH IPaMOTHOCTH O00yJarOIIUXCS;

-crIoco0CTBYeT (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-Hay4YHbIM
3HAaHUSAM, K MPHPOJE, K YEJOBEKY, BHOCHUT CBOW BKJIaJ B SKOJIOTMYECKOE OOpa3oBaHHE
0o0ydJaronmxcs.

JlaHHBIE HampaBiIeHUs] B O0yYECHHH XUMUHU 00€CTIEUNBAIOTCS CTICHU(PUKON COIepKaHuUs
y4eOHOro mpeaMeTra, KOTOPBIM sIBISETCS MeJarorndeckd aJalTHPOBAHHBIM OTPAKECHUEM
0a30B0il HAYKH XMMUU HA OTPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHUs OpPHEHTUPOBAH Ha
OCBOCHHME OOY4YalOMIMMHUCS CHUCTEMBI [EPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB
HEOPraHWYeCKON XMMHUM M HEKOTOPHIX OTIENIbHBIX 3HAUYMMBIX MOHATHHA OpraHUYecKOn
XMMUH.

CrpykTypa coaepkaHusi paboueil mporpamMmsl IO XMMUU C(OPMHPOBAHA HA OCHOBE



CHUCTEMHOI0 1o/1X0/1a K €€ u3zyuenuto. CojiepkaHue CKIAbIBACTCS U3 CUCTEMbI MOHITHH O

XUMHWYCCKOM DJIEMECHTC U BCIICCTBEC U CUCTEMBI MOHATUHA O XUMHYECKOH pCaKuru. O0e 3t

CUCTEMbI CTPYKTYPHO OPraHM30BAHbI 110 MPUHLUITY MOCIEI0BATEILHOTO Pa3BUTHUS 3HAHUN

Ha OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN Pa3HOTO YPOBHS:

-aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona /.M. MeHnneneeBa Kak OCHOBHOIO 3aKOHA XUMHH;-

YUYEHHUS O CTPOSHUHU aTOMa U XUMHUYECKOH CBSI3H;

-[IpeCTaBIECHUIN 00 AIEKTPOIUTUUECKON AUCCOLMAIIMH BELIECTB B pacTBOpaXx.
TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU TMOIYYEHHBIX U

OCMBICJICHHBIX (baKTOB, Pa3BUBAIOTCA IMOCJICAOBATCIIBHO OT OAHOTO YPOBHA K APYromy,

BBIMOJHAS  (QYHKIMM OOBSICHEHHS U MNPOTHO3HPOBAHUS CBOMCTB, CTPOCHHUS H

BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U MOTyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMsel MO0 XUMHH CIOCOOCTBYET (POPMHUPOBAHMIO INPENCTABIECHUS O
XUMHUYECKON COCTaBIIAOLICH HAy4YHOM KapTHUHBI MUpPA B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOI'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJaM IO3HAaHMA B Hayke. M3ydeHue
XUMHH TIPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YUYEHHBIX y4eOHBIX MPEIMETOB:
«Oxpyxatomuit Mup», «bruonorus. 5—7 xknaccb» u «Pu3uka. 7 KjIacc».

[Ipn u3ydeHnn XUMHUH MPOUCXOIUT (POpMUpPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH
KaK 00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKOMN IEATEIbHOCTH YEJI0BEKa U KaK
OJITHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPBHI.

3amada yueOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMBI XUMHUYECKUX 3HAHUN —
BaOXHEUIIMX (AKTOB, MOHATHUH, 3aKOHOB M TEOPETHUECKUX TOJIOKEHHUH, JOCTYIMHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapakTepa, A3blka HAyKH, B NMPHOOLICHUHM K Hay4YHBIM
METOJlaM IO3HAaHWA 0pPU  MU3YYEHHH  BEIIECTB U XMMHUYECKHUX  peakuuid, B
(GOopMHUpPOBAaHUM M PA3BUTUM IO3HABATEJIBHBIX YMEHMH M HMX NPUMEHEHUH B Yy4eOHO-
[O3HABATEIbHOM U y4eOHO-UCCIIEIOBATEIbCKOM  JAESITENbHOCTH, OCBOCHHUU IPABUI
6€e3011acHOr0 0OpaIleHus C BEIIECTBAMH B ITOBCETHEBHOMN JKU3HU.

[Ipy n3ydyeHun XuMHM Ha ypOBHE OCHOBHOI'O OOIIETro 00pa3oBaHMs BaKHOE 3HAUEHUE
proOpeNn Takue LeNH, Kak:

-(opmupoBanue MHTEIJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSATEIIbHOMY NPUHSITHIO PEILIEHHH, CTIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM JKU3HU;

-HalpaBJIEHHOCTh O0yUYEHHUS Ha CHUCTEeMaTH4ecKoe MpHOoOIIeHHe o0yJaromuxces K
CaMOCTOSITENIbHOM  IMO3HABATEJIIbHON JEATENBHOCTH, Hay4HbIM METOAAM IO3HaHUS,
(opMHUPYIOIIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;

-o0ecrieueHrne YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMUCS —OIbITa
pa3HoOOpa3HOM JEeATENbHOCTH, II03HAHWS W CaMOINO3HAHMSA, KIIIOUEBBIX HABBIKOB
(KJIIOYEBBIX KOMIETEHLUI), MIMEIOINX YHHUBEPCAJIbHOE 3HAUEHHUE I Pa3JIMYHbIX BHUJIOB
NeSTENbHOCTH;

-(opmupoBanmne o6mEeil YHKIMOHAIBHON M €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, B TOM
quciie YMEHUH OOBSACHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpa, UCIOJb3Yys 3HAHUS U
OMBIT, TMOJIYYEHHbIE NMPU W3YYEHUM XHMHH, NMPUMEHATh UX NPU PEUIEHHH NpoOjeM B
ITOBCEHEBHOM )KU3HU U TPYJOBOM ACATECIBHOCTH;

-popmupoBaHue y oOydaromuXcsi TYMaHUCTUYECKUX OTHOILIEHUH, MOHUMAaHHs LIEHHOCTH
XMUMHAYECKHX 3HAHUN AJIS1 BBIPAOOTKM HKOJIOTHUECKH 11€JIeCO00Pa3HOro MOBEICHUS B OBITY
U TPYLOBOM JEATEIBHOCTH B LEISAX COXPAHEHMs CBOETO 3I0POBbI M OKPYKaIOLIEH



IIPUPOJHOMN CPEBI;
-pa3BUTHE  MOTHBallUM K  OOy4yeHMIO,  CHOCOOHOCTEHl K  CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIISl U HAIIPABICHHOCTH JlajbHeHIIero o0yueHus.

OOmiee umcio 4acoB Juiss u3ydeHuss xumuu — 136 yacos:B 8 kiacce — 68 vacos (2
yaca B Hefienm0), B 9 kitacce — 68 vacoB (2 vaca B HeZeIio).

COJAEPKXAHUE YYEBHOT' O IPEJIMETA «XUMMUS»
8 KUIACC

HepBOHa'—laJIbele XUMHUYECKHE ITOHATHUA

[Ipenmer xumun. Ponp XMMuUM B KM3HM 4EJIOBEKAa. XHMMHS B CUCTEME HayK. Tema u
BemiecTBa. @u3MUecCKre CBOMCTBA BEIECTB. ArperatHoe coctosinue BemiecTB. [loHsTue o
MeTojax Mo3HaHus B XuMuu. Yucteie BemiecTBa U cMecu. CriocoObl pa3ieeHUsICMECei.
ATOMBI U MOJIEKYITBI. XUMUYECKUE 371eMeHThl. CUMBOJIBI XUMHUYECKUX AJIIEMEHTOB.
[IpocThle u cnoxHbIE BEUIECTBA. ATOMHO-MOJIEKYIISIPHOE YUECHHE.

Xumunyeckasi popmyna. BajieHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocTaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAs. Macca.
MaccoBast 10J11 XUMHUYECKOI'0 3JIEMEHTa B COEAMHEHUU.

Konnuectso Bemectsa. Mosb. MonspHas Macca. B3anMocBs3b KOJIM4eCTBa, MAaCChl M YHCIIa
CTPYKTYPHBIX €IMHUI] BenlecTBa. PacuéTsl o popMynaM XUMHUYECKHX COSAHMHEHUI.
du3nuecKue U XUMHUYECKHE SIBICHMs. XHMMHMUYECKas peakuus U e€ INPU3HAKU. 3aKOH
COXpaHEHHMs] MacChl BeELIeCTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanuss XUMHUECKUX
peakIuii (COeTMHEHUs, Pa3IOKECHHS, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYNOH, MpaBHIaMH pabOThl B JAOOPATOPUH M MpUEMAMH
oOpaieHuss ¢ JiabopaTOpHBIM O0OpYIOBaHHEM, H3y4eHHE U OMNHCAHHE (PUINYECKUX
CBOWCTB 00pa3l0oB HEOPraHMYECKMX BELIECTB, HAOMIOACHHE (QHU3UUECKUX (TUIABJICHUE
BOCKa, TasHUE JIbJla, paCTUPAHHUE caxapa B CTYIKe, KUIIEHHE M KOHJEHCAIUs BOJbBI) U
XUMHUUYECKHX (TOPEHHE CBEUH, IIPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOIEUCTBHE MeJIa C
KHUCJIOTOM) SIBICHUI, HaAONI0/IeHWe M ONHMCAaHHWE NPU3HAKOB MPOTEKAHUS XHUMHUYECKUX
peakiuii (pa3jio)KeHue caxapa, B3aMMOJICUCTBHE CEPHOW KHUCJIOTHI C XJIOpHAOM Oapwus,
pasznoxenue ruapokcuaa Meau (1) mpu HarpeBaHum, B3aMMOJICHCTBHE JKeje3a C pacCTBOPOM
com wMenu (II), u3yuenuwe crocoOOB pazaeneHusi cMecei (C TOMOIIBI0 MAarHMTa,
¢bunbTpoBaHMe, BBIAPUBAHHUE, IUCTWLIALMUSA, XpoMarorpadwus), MPOBEACHHUE OYUCTKU
NIOBapeHHOW coNlM, HAONIOJeHHNEe U ONHCAHWE pEe3yJbTaTOB MPOBEACHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MaccChl, CO3JaHue Mojeled Moiekyn (Imapo-
CTEP/KHEBBIX ).

BaxHelinue npeacTaBuTe M HEOPraHMYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3myxa. Kuciaopon — a5ieMEeHT U IpocToe BELIECTBO.
Haxoxnenune kuciopona B NpHpoje, (HU3MYECKHEe W XUMHUYECKHE CBOWCTBA (peaKuuu
ropenus). Oxcunpl. [lpumenenune kucinopona. CrocoObl MOJydyeHUS KUCIOPOJa B
7abopaTopuu M TMPOMBIIIIEHHOCTH. KpyroBopor xkucimopoma B mnpupoge. O30H —
aJUIOTPOIHAs MOAU(UKAIHS KUCIOPOa.

TennoBoil >PPekT XUMHUUECKOM peakiuH, TEPMOXHMHUYECKHE YpPaBHEHMSA, 5K30- U
HHAOTEPMHUUYECKHE PeakUuu. TOIUIMBO: yroyib U METaH. 3arpsA3HCHHUE BO3/yXa, YCHIICHUE
HapHUKOBOrO 3((eKTa, pa3pyleHre 030HOBOTO CIIOSI.



Bonmopon — anemeHT M mpoctoe BemecTBO. HaxoxnaeHwe Bomopoaa B NPUPOZAE,
dbusznyeckue W XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObl MmosydeHus. Kucimotel u
COJIH.

Mounsipablit 00BEM razoB. PacuéTel 0 XUMHUYECKUM ypaBHEHHSIM.

dusnyeckue cBouicTBa BoAbl. Boma kak pactBoputens. PactBopsl. HachelieHHble u

HEHACBIIIEHHbIE pacTBOpBL. PacTBOpUMOCTh BemiecTB B Boje. MaccoBasi [0Ji1 BELIECTBA B
pacTBope. XuUMHYECKHE CBOMCTBa BOJbl. OcHoBaHusA. Poib pacTBOpoB B mpupoje U B
KU3HH 4denoBeka. KpyroBopor Boasl B pupoje. 3arpsa3HeHue NpUpoAHbIX Bod. OxpaHa u
OYMCTKA IPUPOIAHBIX BOJI.
Knaccudpukanmss Heopranmveckux coenuHeHnid. Oxcuapl. Knaccudukamms OKCHIIOB:
coneoOpasyomue (OCHOBHBIE, KHCIOTHBIE, aM{(OTepHbIE) U HecoIeoOpa3yrolue.
Homenknatypa oxcuyioB. ®dusnyueckue W XMMHUYECKHE CBOMCTBa OKCHAOB. [lomyueHue
OKCHJIOB.

OcHoBanns. Knaccudukamuss ocHOBaHWH: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenxknatypa ocHoBaHui. ®usznueckre 1 XUMUYECKUE CBOMCTBAa OCHOBaHUM. [lonyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukarms kucnor. Homenknatypa kucinoT. @uU3HUecKrue 1 XUMUYeCKHIe
cBoiicTBa KucioT. P aktuBHocTH MeTauioB H.H. bekerosa. [lonydenue Kucmuor.

Comu. Homenknarypa coneil. ®uznueckue M XHUMHUYECKHE CBOMCTBA COJICH.
[lonydyenue conen.

['eneTnyeckas cBsI3b MEXKy KlacCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIPEEIICHUE COJIEPIKAHMs KUCIOpO/Ia B BO3IyXe, TMOIy4YeHHE, cOOMpaHue,
pacrmo3HaBaHUE U M3YYCHHE CBOMCTB KUCIOPOJa, HAOIOIEHHUE B3aUMOJICHCTBUS BELIECTB C
KHCIIOPOJIOM W  YyCJOBHSI BO3HWKHOBEHHS W TpEKpalleHus TopeHws (ToXkapa),
O3HAKOMJICHHE ¢ 00pasllaMHh OKCHIOB M OMUCAHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHuE,
pacro3HaBaHHE W W3Yy4eHHE CBOMCTB BOAOPOAa (TOpEHHE), B3aWMOJIEHCTBHE BOJOPOJA C
okcugoM Meau (I1) (BO3MOXKHO MCTONB30BaHUE BHICOMATEPUATIOB), HAOOCHUE 00pa3IoB
BEIIECTB KOJMYECTBOM 1 MOJb, WCCIIEIOBAHME OCOOCHHOCTEH pACTBOPECHHS BEIIECTB C
Pa3IUYHON PacTBOPUMOCTHIO, IIPUTOTOBIIEHHUE PACTBOPOB C OIMPEAEIEHHON MAacCCOBOM Ioei
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJAEHCTBUE BOJABI C MeTaUlaMH (HATPUEM M KallbLIUEM)
(BO3MOXKHO HCHOJIB30BAHNE BHIEOMATEPUAIIOB), UCCIIEI0BAaHIE 00pa3I0B HEOPraHUYECKUX
BEIIECTB PA3JINYHBIX KJIACCOB, HAOMIOACHNE U3MEHEHHS OKPACKU MHIUKATOPOB B PAaCTBOPAX
KUCJIOT W IIEJIoYeH, nu3yueHue B3aumopencTBus okcuaa meau (Il) ¢ pactBopom cepHoit
KHCIIOTBI, KUCJIOT C METallJlaMHu, peakiuil HeHTpaau3aluu, MOJyYeHHUE HEepPacTBOPHUMBIX
OCHOBaHWH, BBITECHEHHWE OJIHOTO MeETalljla JPYyrUM €3 pacTBOpa COJH, pEIICHUE
JKCIIEpUMEHTANbHBIX3a/1a4 10 TeMe «BakHeliine Ki1acchl HEOPraHMYECKUX COSTUHEHHI.

Ilepuonuyeckuii 3akoH u Ilepmoanyeckas cucremMa xuMu4yeckux djiemenrtos JI.H.
MenaeneeBa. CTpoeHne aToMOB. XUMHUYeCKasi ¢BsI3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEAKIUH
IlepBble MONBITKN KIacCU(PUKALMU XUMUYECKHUX 3JIeMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILEJOYHBbIE U IIEOYHO3EMENbHbIE METAJlIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIBI U THAPOKCUIIBI.
Ilepnonnueckuit 3akoH. Ilepumonmueckas cucreMa — XHUMHYECKHMX  asemeHToB [[.M.
MenneneeBa. KopoTkoneproanas u JMHHONEpHoaAHas GopMbl Ileproanueckoil cUCTEMBI
xumuyeckux sneMeHToB .M. Menneneesa. Ilepuonsl n rpynnsl. PHU3MYECKUN CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOAA U IPYIIIBI DJIEMEHTA.
Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M3oTonsl. DnekTpoHbl. CTpoeHNE JIEKTPOHHBIX



00os0uek atoMoB mepBbIX 20 xumuueckux snemeHToB llepuommyeckoit cucremsr [I.U.
MenpneneeBa. XapakTepUCTUKA XHMHUYECKOTO 3JIEMEHTAa II0 €ro IOJIOKEHUIO B
Ilepnonnueckoni cucreme [I.1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYyIIaM U IEPUOIAM.

3nauenue Ilepmoanueckoro 3akoHa u llepuoguyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs Hayku U npakTtuku. /.M. MeHneneeB — y4€HbIN U TpaKIaHUH. XUMUYECKas
cBs3b. KoBasieHTHas (monsipHas u HEMoJIsIpHAasi) CBSI3b.
DNeKTpO-0TPULIATEIbHOCTh XUMUYECKUX JIEMEHTOB. VIOHHas CBA3b.

Crenenp okucieHus. OKHCIUTEbHO-BOCCTAaHOBUTENbHBIE peakuuu. [Iporeccrl okucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE OOpa3I[OB BEIISCTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THIPOKCH]IA
IIMHKA C pPacTBOpAaMHU KHUCJIOT W IIEJOYEH, IMPOBEACHUE OINBITOB, WILTIOCTPUPYIOIIUX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeakUuil (FOpeHUe, peakluu pas3sIokKeHHUs,
COCTMHCHUS ).

Meoscnpeomemmnuwie céa3u

Peanu3ariys MeXIPEIMETHBIX CBsI3€il MPHU U3yYeHWH XUMHHU B 8 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIONIb30BAaHUE KaK OOIMX EeCTCCTBCHHOHAYYHBIX TOHATHUW, TaK W TOHSTHH,
SIBJISIFOIIIMXCSI CHCTEMHBIMH JIJISL OT/IENIbHBIX TIPEIMETOB €CTECTBEHHO- HAYYHOT'O IIUKJIA.
OO0mmue ecTecTBeHHOHAYYHBIE MTOHATHS: HAYYHBIH (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, KJIacCH(UKAIMs, MEPUOANIHOCT, HAOIIOACHHE, YKCIIEPUMEHT, MOJCIHMPOBAHHE,
U3MEpEHHE, MOJICIIb, SIBIICHHE.

®usuka: maTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI,
PalMOaKTHBHOCT, MOJICKYJA, SJICKTPHUCCKHNA 3apsij], BEIIECTBO, TEJIO, 00BEM,
arperaTHoc COCTOAHUC BCIICCTBA, I'as, (I)I/ISI/I‘-IGCKI/IC BCJIMYMHBI, CIUHUILIBI U3MCPCHUA,
KOCMOC, TUTaHeThI, 3BE31b1, COJTHIIE.

buonorus: porocunres, nprxanue, buocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpPaIIbI, TOPHBIC MTOPO/IBI, TIOJIC3HBIC
HCKOIaeMble, TOILUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHUecKas peakuus

[lepuognueckuit 3akoH. Ilepumoguueckas cucrema XUMHYECKHUX aneMeHToB .M.
MenpaeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPHOJIOB, KAJIHs, KaJblUHs MU WX COCIMHEHUN B COOTBETCTBHH
C TIOJIO’KEHUEM 3JIeMeHTOB B [lepronueckoil cuctemMe U CTPOCHUEM UXAaTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMUYECKOM CBSA3U. THUNBI KPUCTANIMYECKHX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIIMYECKON PEIIETKU U BUJA XUMUYECKON
CBSI3H.

Knaccudpukanuss m HOMEHKIATypa HEOPraHMYECKHUX BEIICCTB. XWUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSLIMXCS K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAs
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Krnaccupukanuss XUMHUECKHMX  peakWii 1O  pa3duyHbIM  TMpHU3HAKAM (IO YHUCITY
M COCTaBy YUYaCTBYIOIIMX B pEakUUW BEHIECTB, [0 TEmIoBOMY d3(dekTy, Mo



U3MEHEHHMIO CTENECHEH OKHUCICHHUS XUMHMYECKHUX OJEMEHTOB, 10 OOpaTUMOCTH, IO
y4acTUIO KaTaiu3aTtopa). OK30- U OHIOTEPMHUYECKHE pPEaKIUH, TEPMOXHUMHUYECKHUE
YPaBHEHUS.

[TonsiTne o0 ckopocTH XumMHuecKo peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusax. I[IoHsATHE 0 rOMOTreHHBIX U reTeporeHHbIX peakuusx. Ilonsrtue o
karanu3e. llonstue o xumuueckoM paBHOBecHU. DAKTOPHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLINHU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.
OKHUCIUTENIbBHO-BOCCTAHOBUTENIBHBIE  PEAKIMU, OJEKTPOHHBIA OalaHC OKUCIUTENBHO-
BOCCTaHOBUTEIBHOMN peakuuu. CocraBnenue ypaBHEHUI OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI ¢ UCIIOJIBb30BAaHUEM METOIa 3JIEKTPOHHOTO OaslaHca.

Teopus 3IEKTPOIUTUYECKON NHCCOIUALU. DJIEKTPOJHUTHI U HEIJIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M AHMCCOLMAlMM BEIECTB C Pa3INYHBIMU BUIAMH XUMUYECKOHU CBS3H.
Crenenp aucconnanuyl. CUIbHBIE U CIIA0bIE SIEKTPOIIHUTHI.

Peakuyuu nonHoro oomeHa. YcioBHsI MPOTEKaHUS PEaKUUl MOHHOTO OOMEHa, MOJHbIE U
COKpalEHHBIE HOHHBIE YPAaBHEHMs peakuid. CBONCTBA KUCIIOT, OCHOBAHUH U COJIEH B CBETE
[IpE/ICTaBICHUN 00 3JIEKTPOJUTHYECKON Aucconuanui. KauecTBeHHbIe peakiMy Ha HOHBI.
[TonsATHE O TMAPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJSIMU KPUCTANIMYECKMX PEIIETOK HEOPraHM4YEeCKUX BEIIECTB —
METAJUIOB U HEMETAJUIOB (Tpadura M anmasa), CIOXKHBIX BELIECTB (XJIOpUAa HaATpHs),
UCCIIEIOBAaHNE 3aBUCUMOCTU CKOPOCTH XMMHYECKOH peakluy OT BO3AECHUCTBHS PAa3IUUHBIX
(dakTOpOB, HCCIEIOBAaHHE 3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEWIECTB, IpoIlecca
JMCCOLMALIMU KUCIIOT, 1esodeil U coyiell (BO3MOXHO HCIIOJIb30BaHUE BUJEO MATEpHAIIOB),
MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUs peakuii HOHHOTO 0OMeHa
(oOpa3zoBaHMe ocajka, BBIJCIECHHE ra3za, 00pa3oBaHHE BOJBI), ONBITOB, WIITIOCTPUPYIOMINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPeaKLUUil (TOpeHHe, peakui  Pa3IokKEeHHUs,
COEJIMHEHUs), PACllO3HABAaHUE HEOPraHUYECKMX BEIIECTB C MOMOILBIO KaueCTBEHHBIX
peaxIMii Ha HOHBI, PEeLICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemeranbl 1 UX coeTUHEHUS

OO61as xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHU
okucnenust. CTpoeHue u Gpu3nvecKkrue CBOMCTBa MPOCTHIX BEIIECTB — rAJIOTeHOB. XMMUYECKHE
CBOIICTBa Ha mpuMepe XJopa (B3aUMOJEHCTBUE C METaJlJIaMU, HEMETAJUIAMHU, ILEI0YaMH).
XnopoBojopon. CoisiHas KUCIIOTa, XMMHYECKHE CBOMCTBA, NOJIy4YE€HUE, HpPHUMEHEHHE.
JlelicTBrE XJ0pa W XJIOPOBOJAOPOAA HAa OPraHW3M YeJOBeKa. BakHeHlinne XJIOpuabl U HX
HaXOXKJEHUE B IPUPOJIE.

OO6mass xapaktepuctuka 531aeMeHTOB VIA-rpymnmbel. OcOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU okucnenus.  CrpoeHue U (Qu3MUECKUe CBOICTBa
IIPOCTBIX BEIIECTB — KUCJIOPOAA U CEpbl. AJUIOTPOIHbIE MOIU(UKAIIMYA KUCIOPO/Ia U CEPHI.
Xumunueckue cBoicTBa cepbl. CepoBOAOpOA, CTpOoeHHE, (U3MYECKHEe U XHMHYECKHe
CBOMCTBA. OKCI/I}II)I CEPbl KaK MNPCACTAaBUTCIN KHCJIOTHBIX OKCHUIOB. CepHasI KHCJIOTa,
¢u3nyeckue W XMMHUYECKHE CBOicTBa (0OIIME Kak MpencTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). XUMUUYECKUE peaklnu, JIeKallue B OCHOBE INMPOMBIIIIEHHOTO CIocoba
MOJIydeHUs1 CepHOM KHCHOTHL. IIpumenenue cepHoil kucnoTel. CoM CEpHOM KHCIIOTHI,
KauecTBEHHasi  peakuuss  Ha Cyib(aT-HOH.

Haxoxnenue cepsl  u e COCAMHEHUN B IpUpoAe. XUMHUYECKOE 3arps3HEHUe
OKpY’KalolIel cpelbl COSAMHEHHUSIMH cepbl (KUCIOTHBIE NOXIHM, 3arpsi3HEHHE BO3IyXa U



BOJOEMOB), CHOCOOBI ero mpenorBpamieHus. OOmas XapakTepUCTHKA 3JIEMEHTOB VA-
rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. A30T,
pacmpocTpaHeHHe B MpHUpoje, (pusnyeckre u XMMUYeckne cBoicTBa. KpyroBopor azora
B Ipupoje. AMMMaK, ero (u3M4ecKMe M XHMHUYECKHE CBOMCTBA, IOIY4E€HUE W
MMPUMCHCHHUC. Comnn aMMOHUs, HX (bH?)H‘ICCKHC U XHUMHYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHas peakuusi Ha MOHbI AMMOHMs. A30THasl KUCJIOTa, €€ IMoJydeHue, pu3HIecKue
U XUMHYECKHE CBOMCTBa (00ILIME Kak IIPeICTaBUTENs Kjlacca KHCIOT UM crenuduueckue).
Hcnonb30BaHNEe HUTPATOB U COJEHaMMOHUS B KayecTBE MUHEPaIbHbIX
ynoOpeHuil. XHMMHMYECKOE 3arpsi3HEHUE OKpY)KaloIllleld cpeabl COEIMHEHUSMHU a30Ta
(KMCIIOTHBIE JTOXKIH, 3arps3HEHUE BO3JlyXa, IOYBBl U BOJN0EMOB). Docdop, amioTponHbe
moaudukamu Gocdopa, dusznueckue u xummdeckue cpoictBa. Oxcun dochopa (V) u

dbochopHas kuciIoTa, (HU3UIECKUC U XUMUUECKHE CBOHCTBA, MoJTydenue. Ucnonb3osanue pocatos B
KauecTBE MUHEPATBHBIX YI00peHHii.

O6mas  xapaktepuctuka 3ieMeHToB I[VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHH  OKHCICHHS.  YIJIEpOA,  aJUIOTPOMHbIE  MOJIU(PUKAIIH,
pacmpocTpaHeHue B Tpupone, (QHU3MUECKue M XUMHUYECKHE CBOWCTBA. AJcopOuus.
Kpyrosopot yriaepona B mpupoge. OKcuIsl yriepoaa, UX (QHU3NUECKHe U XUMHUUECKUE
CBOIICTBa, NEWCTBUE HA YKUBBIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOrMYECKUe
npoOJeMbl, CBA3aHHBIE C OkcuaoMm yriaepona (IV), rumoreza rmoOanbHOrO MOTEMICHUS
KIIUMaTa, MapHUKOBBIA d(pdexT. YrompHas KucIoTa U €€ CconM, WX (PUINYECKUE U
XMMUYECKHUE CBOICTBA, MOJMYYCHHUE U MpHMeHeHHe. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. VMcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COEAUHEHHSIX YIiepoja
(MeTaH, 3TaH, JTWIEH, alleTWIEH, ATaHOJ], TJMUEPHUH, YKCycHas kucioTa). [Ipupoansie
HUCTOYHUKHU YTJIEBOJOPOJOB (Yroib, MPUPOAHBINA Ta3, He(Th), MPOIYKTHl UX MepepaboTKu
(6eH3uH), UX poJib B OBITY W TPOMBINUICHHOCTU. [loHATHE O OMOJIOTHYECKH Ba’KHBIX
BEIIECTBaX: JKUpaX, OelKax, yriaeBoJlax — U X POJM B KM3HHM 4eloBeKa. MarepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBA, MOJIy4YeHHUE U NPUMEHEHUE.
Coenunenus kpemHus B npupozae. OOmme mpencraBieHus o6 okcuae kpemuus (IV) u
KpeMHHEBOM Kkuciiore. CHIMKAaThl, MX MCIOJb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
BaxHeiline cTpouTenbHble MaTepUalbl: KEpaMUKa, CTEKIJIO, LIEMEHT, OETOH, jKee300€TOH.
[TpoOaembl 6€30MacHOrO HCIOJIB30BaHHUS CTPOUTENIBHBIX MAaTEpHAJIOB B ITOBCETHEBHOM
KHU3HH.

Xumuueckuii IKcnepumenm:

u3yyeHue o0pas3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWUA-WOHBI W HAOJIOJCHHWE INPH3HAKOB HMX IPOTEKAHMUS,
OTIBITHI, OTpakarouye PU3NIECKUE U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COCTUHEHUH
(BO3MOXHO  HCIIOJIB30BAHHE BHJICOMAaTEpPHAJIOB), O3HAKOMJICHHE C 00pa3laMu
XJIOpU/IOB (TaJIOTEHUJIOB), O3HAKOMJIEHHE C oO0Opa3uaMu cepbl U €€ COCAMHEHHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), HAOJIOJCHHUE TMpollecca OOYIIIMBaHUS
caxapa IOJ [EHUCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, U3YYCHHE XUMHUYECKUX
CBOMCTB pa30aBIEHHON CEpHON KHUCIIOTHI, IPOBEJACHHE KAa4YeCTBEHHON peakIuu Ha
cynb(ar-uoH U HaONIOJEHUE NpHU3HAKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3MYECKHMU
cBoMicTBamMH aszotra, ¢ochopa W WX coeAUHEHUH (BO3MOXXHO  HCIIOJIb30BAHUE
BUZICOMATEpHANIOB), OOpa3uaMu a30THBIX U (OCPOPHBIX YHAOOpEHUH, MoyyuyeHHe,
coOupaHHe, paclo3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHaKa, MPOBEJEHHUE KayeCTBEHHBIX
peaknuii Ha MOH aMMOHHUS U (ocdarT-MOH M U3yueHHE NPU3HAKOB HX TMPOTEKAHUS,



B3aUMOJICHCTBUE KOHIICHTPUPOBAaHHOM a30THOM KHUCIOTHI € MeIbl0  (BO3MOXHO
WCIIOJIb30BaHNE BUACOMATEPHUANIOB), H3yYEHHE MoOJeNied KPUCTAIUIMYECKUX pEIIETOK
anmaza, rpadura, QyimepeHa, O03HAKOMIEHHE C TPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIECTB aKTHUBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM NPOTHBOrasa, MojiyueHUE, COOMpaHue,
pacno3HaBaHUE M H3YYEHHE CBOMCTB YIJIEKUCIIOIO Tra3a, IPOBEIAEHHE KaueCTBEHHBIX
peakuuMii Ha KapOOHAT W CWJIMKAT-MOHBI M M3yYEHUE TPU3HAKOB HX MPOTEKAHUS,
O03HAKOMIICHHUE c MPONYKIIHEH CUJIMKAaTHOM [IPOMBIIUIEHHOCTH, pelienue
3KCHEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIneHeMeTallsIbl U UX COCAUHEHUS.

MeTtanbl M UX COeIMHEHUS

OOmas xapakTepuUCTHKa XMMHUYECKMX JJIEMEHTOB — METalJIOB HAa OCHOBAaHUM UX
nosioxenuss B llepuogmyeckoin cucremMe xumuueckux snemeHtoB .M. MenaeneeBa u
cTpoeHust aromMoB. CTpoeHHMe MeTauIoB. MeTtauyeckas CBA3b M METAUIMYECKAs
KpUCTaJUIMYECKas pemeéTKa.

DIIEKTPOXUMUYECKUMA  PSIT HaIpsKeHUN MeTaUIOB.  Dusnueckue u
XMUMHYECKHe cBoiicTBa MeTayuioB. OOme crnocoObl monydeHus MmetamioB. Ilonstue o
KOPpPO3UHU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBsl (CTallb, YYyr'yH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IIPOMBIIUIEHHOCTH.

[{enounsle MeTaulbl:  noJiokeHue B Ilepuonmueckoii cucreme XUMHUUYECKHUX
3JIEMEHTOB HO.N. MeHnneneeBa, CTpOCHHME MX  aTOMOB, HaXO0XKIECHUE
B IIPUPOJIE.

dusnueckue M XUMUYECKHE CBOMcTBa (Ha npumepe HaTpus U Kanusi). OKcuabl M
TUAPOKCHUIBI HATpUs U Kanusl. [I[ppuMeHeHne mea0uHbIX METANIOB U UX COETMHEHUI.
[[lenoyHO3eMENBHBIE METAIBI MATHUI U KAJIBIIUI: MOJ0KeHUe B [leproauyeckoil cucreme
xuMHuecKkux 3yemeHToB .M. MenneneeBa, CTpoeHUE UX aTOMOB, HAX0XKAEHUE B IIPUPOIE.
Ou3n4yecKkue M XUMHYECKHE CBOMCTBA MarHus M Kalblus. BakHeime coeauHEeHUs
KanbIus (OKCHUIT, TUIPOKCH, COH). JKECTKOCTH BOJBI M CIIOCOOKI €€ yCTpaHESHHUS.
Antomunuii: mnonoxenue B llepumonuueckoit cucreme xumuyeckux anemeHnto J[.M.
MenaeneeBa, CTpOEHHE aToMa, HaxoXiAeHue B mnpupone. PuU3nyeckrue M XHUMHUYECKUE
cBolcTBa amoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCH/IA M TUAPOKCHIA ATTFOMUHUS.

Kenezo: monoxenue B Ilepuognueckoil cucreme  XUMUYECKHMX  anemeHtoB /1.
MenneneeBa, CTpoeHHE aToma, HaxoxkaeHue B npupone. dusnueckue U XUMUYECKHUE
cBoiicTBa skene3a. Okcuabl, ruapokcuasl u comu skenesa (1) u skenesa (1), ux cocras,
CBOWCTBA U MOJYyYECHHUE.

Xumuueckuii IKcnepumernm:

O3HAaKOMJICHHE C oOpa3laMl METalIOB M CIUIAaBOB, WX (PH3MYECKUMH CBOWCTBAMH,
U3ydeHHE pe3yIbTaToB KOppO3HHU METaJIOB (BO3MOXHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOECHHOCTEH B3aMMOJICHCTBHS OKCHJIa KaJbLUS W HATPHUS C BOJOU
(BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAIIOB), HUCCIIEJOBAHNE CBOMCTB JKECTKOW BOJIHI,
mpolecca TOPeHHs JKene3a B KUCIOopoe (BO3MOXKHO HCIOIB30BAHUE BUACOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUS KAYEeCTBECHHBIX PEAKIM HAa MOHBI (MAarHus, KaJbIUs, aTFOMHHUS,
nunka, xeneza (II) u xeneza (III), menu (II), HabmiomeHue W OmMUCAHHE MPOLIECCOB
OKpAaITMBaHUS TUIAMEHW WOHAMHU HATPUS, KIS W KaIblOUs (BO3MOXKHO HCIOJB30BAaHUE
BUJICOMATEPUANIOB), HCCIENOBAaHUE aM(OTEPHBIX CBOICTB THUAPOKCHIA AalIOMHUHUS U
THJIPOKCHJIA ITMHKA, PEIICHUE YKCIICPUMEHTAIBHBIX 3a1a4 1o TeMe «BaxkHeimme MeTas
U UX COCIMHEHUS.



XuMus U OKpYysKAWIIAs cpeaa

BemectBa 1 maTepuansl B TOBCEAHEBHOM JKM3HU 4yejoBeka. be3omacHoe ucnonb3oBaHue
BEIIECTB U XMMHUYECKUX peakuuid B ObITy. IlepBasi momolip mpu XUMHUYECKUX 0XKOTax U
OTpaBJICHUSX.

XUMHYecKoe 3arpsi3HEHHE OKpY)Karolllel cpeibl (MpeaenbHas A0MycTUMas KOHLEHTPALUs
BemiecTB (nanee — [1JIK). Pons XxuMuu B perieHnn SKOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumernm:

HN3YUCHUC o6pasu0B MaTCpHajioB (CT@KJ’IO, CILIaBbl METAJJIOB, ITIOJIUMCPHBIC MaTepI/IaHH).

Meoscnpeomemmnwie ceéa3u

Peanu3anms MeXIpeaAMETHBIX CBS3eH NMPH M3YUYeHHHM XMMHUH B 9 Kilacce OCYIIECTBIISCTCS
4yepe3 HCHONb30BaHHE KaK OONIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M IOHSTHI,
SIBJISTFOIIIMXCSI CHCTEMHBIMH JIJISI OTICJIbHBIX TIPEIMETOB €CTECTBEHHO- HAYYHOT'O LIUKJIA.
OO1me ecTeCTBEeHHO-HAyYHbIC MOHSATHS: HAy4YHbIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHUs, aHAIIU3,
CHHTE3, KiaccuuKanus, MepuoJUIHOCTh, HAONIOJACHHUE, YKCIICPUMEHT, MOJCINPOBaHHE,
U3MEpEHHE, MOJICITb, SIBJICHUE, TAPHUKOBBIN 3()(PEKT, TEXHOIOTHUS, MAaTePHAIIbI.

dusuka: Marepus, aroM, OJCKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKIUI, H30TOIIBI,
palMOaKTHBHOCTb, MOJICKYJA, JJIEKTPUYECKUI 3apsill, MPOBOJIHHUKHU, IOIYIPOBOJIHUKH,
JIMIICKTPUKU, (POTOINEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, paCTBOPUMOCTb, KPUCTAJLTMYECKasl PEIIETKA, CIUIABbI, (PU3NYECKUE BETNINHBI,
SIMHHUIIBI U3MEPEHUSI, KOCMHYECKOE POCTPAHCTBO, IUIaHeThI, 3BE311b1, COJHIIE.

Buonorusi: ¢orocunTes, apixaHue, Ouocdepa, 3KOCUCTEMa, MHHEPAJIbHBIE yI0OpEeHHUS,
MHKPODJIEMEHTBI, MAKPOIJIEMEHTBI, IIUTATEIILHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOABI, TOJE3HBIE
MICKOTIaeMbIe, TOILUINBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUUN
HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS IPOTPAMMBl OCHOBHOTO 0OMIEero oOpa3oBaHUs
JOCTUTAaKOTCA B XOIC O6yquI/I$I XM B CIUHCTBC y‘IG6HOﬁ nu BOCHHT&TGJ’IBHOﬁ
JIEATEIbHOCTU B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU M
}IyXOBHO-HpaBCTBeHHBIMI/I HIEHHOCTAIAMU, HpI/IHHTI)IMI/I B O6HI€CTBG HpaBI/IHaMI/I 158 HOpMaMI/I
MOBEJICHUS U CIOCOOCTBYIOT IMpOLIECCaM CaMOIMO3HAHHUS, CAMOPA3BUTHUS U COIMATU3AIINN
o0yyJaronmxcs.

JIM4HOCTHBIE pe3ylbTaThl OTPAXXKalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCA
CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA W PACHIUPEHHUE OTBITA JACATEIHLHOCTH HA
e¢€ OCHOBE, B TOM YHCJIC B YACTH:

1) NATPHUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUSA K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJICIUO, IOHUMaHUA 3HAYCHUA XUMHUYECKOU HAayKHd B JKU3HU COBPCMCHHOI'O O6H_[CCTB8.,
CIOCOOHOCTH BJIACTh JOCTOBEPHOM HH(MOpMAaIeid o TepeoBbIX MAOCTIDKECHHSX H
OTKPBITHUAX MHpOBOﬁ U OT€YECTBCHHOU XUMHUH, 3aUHTCPCCOBAHHOCTU B HAYUHBIX 3HAHUAX
00 ycTpoiCcTBE MUpa U OOIIECTBA;



2) rpaaaHCKOro BOCIIHTAHMS:

IIPEICTABIEHUS] O COLUMAIBHBIX HOpPMax M NPaBWIAX MEXINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, ydeOHO-
HCCIIEIOBATENICKOM, TBOPYECKOM W JPYruX BHJAX JACSATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HO COBMECTHOH AESTENIbHOCTU MPHU BBIIIOJHEHUU Y4E€OHBIX, TO3HABATEIbHbBIX
3a/la4, BBINOJHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JlaHMM Y4YeOHBIX MPOEKTOB,
CTpeMJICHUS K B3aMMOIIOHHNMAHHWIO W B3aWMOIIOMOINM B TMIpoIecce J3TOH ydeOHOU
JEeATENBHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U IOCTYNKH CBOMX TOBAapHIIEH C
MO3UIUHN HPaBCTBCHHBIX U ITPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCJIGI[CTBI/IP'I IMOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PDEHUECKHUE  IPEICTaBICHUs O  BELUIECTBE M XUMHUYECKOM  pEaKluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU M COCTABIISIOIINE OCHOBY ISt
MOHUMaHMUs CYIIHOCTH HAy4YyHOHM KapTUHBI MHpa, TMPEJICTaBIeHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJbI, B3AaUMOCBS3AX YENOBEKAa C MPUPOAHON cpenoH, o
pOJIM XMMHHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

M03HABATEJIbHBIE MOTHUBBI, HAINPABJIEHHBIE HA IMOJYYEHHWE HOBBIX 3HAHMM 1O XHUMHH,
HEOOXOaUMBIE I OOBSCHEHHS] HAOJIOMAEMBIX IPOIIECCOB U SBJICHHM, MO3HABATEIHHOM,
MH(OPMAIIMOHHONW W YHTATEIbCKOW KyIbTYpPhI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOM
paboThel ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOW JUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYyYeHHWIO ¥ TO3HaHHIO, JTIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO0, TPOCKTHOW M HCCIEIOBATENILCKON NIEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBICHHOCTH U YPOBHSI O0yUYeHUs B lajbHeeM;

4)(popMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTU JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIN 00pa3 *KW3HMU, OCO3HAHHUE IMOCEACTBUN M HETNPUATHE BPEIHBIX
MPUBBIYCK (YIOTPEOICHUS ATKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOAMMOCTH COOIFOICHUS
mpaBui 0€30MacHOCTH TIPH  OOpAIIEHWd C XHWMHYECKUMHU BEIIECTBAMU B OBITY U
peaabHOM KU3HU;

5)Tpya0BOro BOCIUTAHUA:

MHTEpEC K MPaKTUYECKOMY M3YYCHHUIO MpodeccHil u Tpyaa pa3iIuyHOro poja, yBakeHUE K
TPYAy W pe3yiabTaTaM TPYAOBOH NESITEIHHOCTH, B TOM YHCIE HAa OCHOBE IMPUMEHEHUS
MPEeIMETHBIX 3HAHUU MO XHUMHU, OCO3HAHHBIM BHIOOP WHIMBUAYATHHONH TpPaCKTOPHUH
MIPOJIOJDKEHHST 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIHOM MpodeCCUOHATBFHON AeSTENbHOCTH
W pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B MPO(HECCHOHATBHON
cpezne;

6)3K0JI0rHYeCKOr0 BOCIIUTAHUS:

HKOJIOTMUYECKH 11e1ecOo00pa3HOe OTHOIICHHE K TPUPOJE KAaK WCTOYHUKY >KU3HH Ha
3emiie, OCHOBE €€ CyILECTBOBaHHS, MOHMMAHUE IIEHHOCTH 3I0pPOBOIO0 U OE30MaCcHOTO
o0pa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HM3MYECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJIEHUSI TpaBHI 0E€30MacHOro
MOBEJICHUS TPU PabOTe C BEIIESCTBAMH, a TAK)KE B CHUTYAIHSIX, YTPOKAIOIIUX 30POBBIO U
JKU3HH JIIOJICH;

CIIOCOOHOCTM  MPHUMEHSTh  3HAHUS, MOJTy4aeMble  MpH  HM3YYCHHH  XHUMHH, IS
pelIeHns 3a/1a4, CBA3aHHBIX C OKPYXaloLell MPUPOAHON CpeaoH, JIJIsl MOBBILICHUSI YPOBHS
IKOJIOTHUECKON KYJIBTYpPbI, 0OCO3HAHUS TI100ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM U
MyTeld MX peleHHUs] MOCPEICTBOM METOJIOB XUMHH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS



PYKOBOJICTBOBATHCS UM B O3HABATEIbHOM, KOMMYHUKATUBHOW U COLIMATIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocTaBe MeTanpeIMETHBIX pE3YJIBTAaTOB BBIICIIAIOT 3HAYUMBIE [
(GbopMUpOBaHHUS MHPOBO33pEHUS] OOILIECHAYYHbIE TMOHATHUS (3aKOH, TEOpHS, MPHUHIIMIIL,
runotesa, (akr, cucrema, Mpouecc, SKCHEPUMEHT U JPYroe.), KOTOpbIe UCIOIb3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUW U3 3THUX
npeaMeToB (popMUpOBaTH TPEACTABICHUWE O LEJIOCTHOM HayuyHOW KapTHHE MHpa, U
YHUBEpCAJIbHbIC y4eOHbIE JEUCTBHUS (mo3HaBaTeNnbHBIE, KOMMYHUKAaTUBHBIE,
PETYJIATHUBHBIE), KOTOpBIE o0ecTeuynBaroT ¢dbopmupoBanue TOTOBHOCTHU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHON eI TENbHOCTH.

Ilo3HaBaTeIbHBIE YHUBEpPCAJbHbIC yuyeOHbIe TeHCTBHUS
Ba3oBrble JJornuyeckue 1ecTBUS:

YMEHHUSI MWCHOJb30BaTh NPUEMBI JIOTUYECKOTO MBINUICHUS IIPM OCBOCHUM 3HAHMIM:
pacKpbIBaTb CMBICJI XHMHUYECKHX IOHATHM (BBLOCJATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMH [OHSATUSIMU), MCIOJNb30BaTh IMOHATUS IS
OOBSICHEHUS! OTAENbHBIX (DAaKTOB M SBICHUH, BBIOMpATb OCHOBAHUS M KPUTEPUU IS
KJIacCU(UKALUN XUMHUYECKUX BEIIECTB U XMMHUECKHUX PEAKIHi, yCTaHABINBATh IPUYHHHO-
CJIEJICTBEHHBIE CBSI3M MEXIy OOBEKTaMHM W3YYEHHUS, CTPOUTH JIOTUYECKHE DPACCYKACHUS
(MHIYKTUBHBIE, I€TYKTUBHBIE, [10 AHAJIOTUN), JIeJaTh BHIBOJIBI U 3aKIIOUCHMUS;

yYMEHHUE NPUMEHSTHh B IpOLECCe MO3HAHUS MOHATUS (IPEIMETHbIE M METalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENU, UCIIOIb3yEMbIE B XUMHH, TPEOOPA30BBIBATH IIUPOKO
OpUMEHSIeMblE B XUMHH MOJICJIbHBIE TPEACTABICHUS — XHUMHYECKHH 3HaK (CHUMBOI
JJIeMeHTa), XuMHudeckass QopMmyia W ypaBHEHHE XHMHUYECKOM peakuuu — MpH pelIeHUun
y4eOHO-TT03HABaTEIbHBIX 3aJ[ad, ¢ YYETOM 3THX MOJICNIBHBIX MPEICTaBICHUI BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKN U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB
U XMMHUYECKHX pEaKIHid, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEJICTBEHHBIE
CBSI3U Y IPOTUBOPEYHS B U3YYaEMBIX ITPOIECCAX U SABICHUSIX.

Ba3oBbIe ucciiegoBarejbcKue 1eHCTBUSA.

YMEHHUE HCIIOh30BaTh MOCTABICHHBIE BOIPOCHI B KAaYeCTBE MHCTPYMEHTA IO3HAHUS, a
TakkKe B KayecTBE OCHOBBI AJisi (DOPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CY)KIICHHUIA,

MpUOOpEeTEeHNEe OmbITa MO IUIAHUPOBAHMIO, OPTraHM3AllUd MU TMPOBEACHHUIO YUYEHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJIOM TIPOIIECCa, CAMOCTOSTEIBHO IPOTrHO3UPOBATh
€ro pesynbTatr, (opMyIHpOBaTH OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM IMPOBEIEHHOTO
OTIbITA, UCCJIEI0BAHUS, COCTABIISITh OTUET O MIPOJIEIIaHHOM padoTe.

Pab6ora c undopmanmeii:

yMEHUE BBIOMpaTh, aHATM3UPOBATh U UHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUJIOB U
dopM TmpencTaBneHUs, MOMYyYaeMyI0 M3 pa3HbIX HMCTOYHHUKOB (HAY4YHO- TOMYJISpHas
auTepaTypa XMMHMUYECKOIO COJAEpXkaHMs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa),
KPUTHUYECKH OIICHUBATH MPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh pa3INyHble METO/bl U 3alpOChl IPU MOUCKE U 0TOOpe MHpOpMAIUH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JUISI BBITIOJHEHUS Y4eOHBIX M MO3HABATEIHHBIX
3aja4  OMpenenéHHOro Tuma, MNpUOOpeTeHHe OmbiTa B 00JacTH HUCHOJIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTHA, OBIAJCHUE KYyJIbTYpOH aKTUBHOTO
UCIIONIF30BAHMS PA3UYHBIX TTOUCKOBBIX CUCTEM, CAMOCTOSTEILHO BEIOUPATh ONTUMAIBHYIO
dbopmy mpencraBicHus HHOOPMAIIMHA ¥ WUTFOCTPUPOBATH pelIacMble 3aa9d HECTIOKHBIMU



cXeMaMH, AruarpaMMamMu, ApyruMu popMamu rpadukuy UX KOMOUHALIUSAMU;

yYMEHHE HCIIOJb30BaTh M aHAJIM3UPOBATh B TIpolecce Y4EOHOM M HCCIIeN0BATEIBCKON
NEeSTETbHOCTH WH(POPMALMIO O BIUSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3iHCTBA W
TPAHCIIOPTA Ha COCTOSTHUE OKPY’KAIOICH MPUPOAHON CPEebl.

KoMMyHUKaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIE [elCTBUSL:

YMEHHME 3aJlaBaTh BOINpPOCHl (B XoAe nuaiora W (WiaM) AUCKYCCHH) MO CYILIECTBY
oOcyxnaeMoil TeMbl, (HOpMYyIHPOBATh CBOM NPEAJIOKEHHS OTHOCUTEIHHO BBIMOIHEHUS
MPEJI0KEHHON 3a/1a4H;

npruoOpeTeHue ONbITa MPE3CHTALUH PE3YIbTATOB BHIIOIHEHUS XUMUYECKOT 0 SKCIIEPUMEHTA
(JtabopaTopHOTO OIBITa, JIAOOPATOPHOM PaOOTHI TO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO  CBEpCTHHKAMH  [O3HABATENBHOW U
HCCIIEIOBATENIbCKOM JAEATENbHOCTH MPH PEIICHHMM BO3HMKAIOIMX MNpoOjeM Ha OCHOBE
y4éTa OOIMX MHTEPECOB M COTJIACOBAHMS TO3UIMHN (0OCYKIeHHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH, ONpeAeIeHne KPUTEPUEB O
OIICHKE KaueCTBa BBIMOJIHEHHON pabOThI U IPYTHE);

PerJIﬂTl/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁﬂble JeHCTBUA:

YMEHHE CaMOCTOSTENBHO OIPENEeNATh LN JeSTeIbHOCTH, IIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BHIOUPATH
HaubOosee »H(¢eKTuBHbIE CHOCOOBI pelieHuss Y4eOHbIX W IO3HAaBaTEIbHBIX 3ajad,
CaMOCTOSATEJIEHO COCTABIIATh WM KOPPEKTHPOBATH TPETIOKEHHBIN allTOPUTM JIEHCTBUN TPH
BBITTOJIHEHUH 3aJIaHUi C Y4ETOM TIONYYEHHUS HOBBIX 3HAHHWN 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMAX, OIIEHHBATh COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOM
[IeJIM, YMEHHWE WCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TpeiaraéMble B YCIOBUH
3a/IaHUMN.

HNPEJIMETHBIE PE3YJIBTATbBI

B cocrtaBe mnpeamMeTHBIX pe3yNbTATOB IO OCBOCHHUIO O0053aTEIIBHOTO COJEp>KaHMUs,
YCTQHOBJICHHOTO JaHHON (enepanbHOil paboueil mporpamMmol, BBIIENIAIOT: OCBOCHHBIC
00ydJaronuMucs Hay4dHbIC 3HAHUS, YMEHHUS M CIOCOOBI NEWCTBHH, CreM(PpUIECKUE s
MpeAMETHON 001acTH «XUMHUSI», BUIBI AEATEILHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHUSA, €T0
WHTEPIpPETANK, TPEoOpPa30BaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaIUSIX.

K koHmy o0yuenuss B 8 KJjacce IpeJMETHBIC pe3yiabTaThl Ha 0a30BOM YpOBHE
JTIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMCHUS

-pacKpbiBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSATHI: aToM, MOJEKyJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 1OJIsl XUMHUYECKOTO JIEMEHTa B COCIMHEHUN, MOJISPHBINA
00BEM, OKCHUJI, KUCIIOTa, OCHOBAHHE, COJIb, AJIEKTPO-OTPULIATEIHLHOCTh, CTETICHh OKHCIICHUS,
XUMHYCCKas peaknusd, KJ'IaCCI/I(bI/IKaHI/ISI peaKHHﬁl p€akuun COCAWMHCHUSA, PCAKIHUU
pa3NoKEHUs], peakluy 3aMelIeHHs, PeaKkIMi 0OMeHa, SK30- U SHJOTEPMHUYECKHE PEeaKilny,
TEII0OBOM A(peKT peakuuu, SAPO aToMa, IEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb,
paauyc aToma, XMMHUYECKasi CBsA3b, MOJSIPHAs M HEMNOJspHAash KOBAJIEHTHAsl CBA3b, MOHHAS
CBsI3b, WOH, KAaTHOH, aHHWOH, pacTBOpP, MaccoBas JOJi1 BemecTBa (TPOIEHTHAS



KOHILIGHTpAIUs) B PaCTBOPE;

-WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITUH WM TPUMEHSTH OSTU
MOHSITHUS [IPU OMMCAHUU BELIECTB U UX MPEBPALICHUN;

WCITOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (JOPMYJ BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUM;

-ONpeACNATh BAJCHTHOCTh AaTOMOB DJJICMEHTOB B OWHApHBIX COCJAMHCHHUSX, CTEICHb
OKUCJICHUS HJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX, MPUHAIJICKHOCTh  BEIIECTB K
OTMpeIeIEHHOMY KIIACCy COeUHEHHH 1o popmysaM, BUA XUMUYECKOM CBS3H (KOBaJIEHTHAs
Y MOHHAs1) B HEOPTAaHUYECKUX COCTMHECHHUSIX;

-packpbiBaTh cMbich Ilepuoguueckoro 3akona J[.M. MenneneeBa: JIeMOHCTPUPOBATH
[NOHUMaHUE TEPUOJNYECKON 3aBHCUMOCTH CBOMCTB XHMHUYECKUX 3JJIEMEHTOB OT HX
nonoxxkenuss B Ilepuoguueckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BEUIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUY€HHUsI, 3aKOHAa ABOTaIpo;

-ONUCHIBaTh M  XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuomuyeckoil cuUCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3jinyaTh IMOHATHUS «TJIaBHas mnoArpymnmna (A-rpymma)»y Hu
«mobouynas monarpynna (b-rpymma)», Mameile u  OosblIME TEPUOABI, COOTHOCUTH
0003HaUeHMs, KOTOphle HMeroTcs B Tabnuie «llepuoamueckass cucTeMa XUMHUUYECKHX
sanementoB JI.MI. MenzeneeBay C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB MW 3apsia sjapa, oOImee 4YuCiIo SJIEKTPOHOB |
pacnpe/esieHne UX Mo AIEKTPOHHBIM CII0SIM);

-KI1acCuUUIMUPOBaTh XUMHUYECKHE DJIEMEHTBHI, HEOPTaHWYECKHE BEIEeCTBA, XUMUUYECKHE
peakuuu (MO0 YHUCIYy M COCTaBY YYacTBYIOUIMX B pEAKIHUU  BEIIECTB, MO TEIJIOBOMY
shdexty);

-XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIacCOB, MOATBEPKIast OITMCaHHUe [pUMepamMu MOJIEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOLIMX XUMUUYECKUX PEaKIIU;

-IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3TMYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOTO dJIeMeHTa To (OpMyJie COCIUHEHHMs, MacCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKkuu;

-IPUMEHAITh OCHOBHBIC OINEPAIMH MBICIUTEIBHON NEATEIBHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, O0000IIEHNEe, CHUCTEMAaTHU3aIuio, KIACCU(PUKAINIO, BBISIBICHHEC MPUIUHHO-
CJIEICTBEHHBIX CBSI3€M — JUISI W3YYCHHs] CBOWCTB BEIIECTB M XHUMHUYECKUX PEaKIUH,
€CTeCTBEHHO-HAyYHBIE METOJBI TO3HAaHWs — HaOJIoJeHWE, W3MEpPEeHHEe, MOJACIHpPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

-CJIeoBaTh  NpaBWJIaM  TOJB30BAHMS XHMHUYECKOH TMMOCyZoH ©  J1a00OpaTOpHBIM
obopymoBaHHEM, a TaKKe MpaBHIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU 110 BBITIOJTHCHHUIO JTA00PATOPHBIX XUMHUYECKHX ONBITOB IO TIOJYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOJOPOJA U KHCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C ompeneaEéHHON MAacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH W MPOBOAHUTH
XUMHYECKHE OHKCIIEPUMEHTHl IO pPAaClO3HABAHUIO PACTBOPOB IIEJIOYECH W KHUCIOT C
MTOMOIIIbIO HHAUKATOPOB (JITakmyc, heHoadTanernH, METUIOPaHXK U IPyTue).

K konmy o0ydenuss B 9 kjiacce TpeIMETHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLIUXCST YMEHUI:
-pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHM: XMUMHUUYECKUH JIIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, QHUOH, NPOCTOE BEIECTBO, CI0XHOE BEIECTBO, BaJEHTHOCTD,
ANEKTPO-OTPULIATEIBHOCTD, CTETIEHb OKUCIIECHUS, XUMHUECKasl peaKlns, XUMUYecKasl CBA3b,
TeIIOBOM 3¢ ¢deKkT peaxkiuu, MOoJb, MOJSIPHBIE 00BEM, pacTBOp, DIEKTPOIUTHI,



HEAJICKTPOJIUTHI,  DJEKTPOJIUTHUYECKAsT JUCCOIUAIUS, PEaKIMd HOHHOTO OOMeHa,
KaTaau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCJICHUE U
BOCCTaHOBJICHHE, AJUIOTpONus, aM(pOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJICHTHAs, NOHHAS,
METAJUTMYECKas), KpUCTAJUIMYECKas PelETKa, KOPpPO3Us METaIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu, mpeeabHo gomyctumas konuentpanus [1J1K Beniectna;
-WJLTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMHUYECKUX TOHATHM M TMPUMEHSTH 3TH
TIOHSITHSI TIPU ONMCAHUU BEIIECTB U UX MPEBpaLICHUIH;

-HCII0JIb30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTABIICHUSI (JOPMYJI BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PeaKIIHii;

-ONpEACNsITh BaJEHTHOCTh W  CTENEHb  OKUCJEHUS  XMMHUYECKHUX  DJIEMEHTOB B
COEJIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONMPEAeIEHHOMY KIIaccy
coenmuHeHud 1O  (QopmynaM, BHJ XHUMHYECKOH CBsi3M (KOBaJeHTHAas, WOHHAS,
MeTasInyeckas) B HEOPraHMUECKUX COCTUHEHUSX, 3aps] MOHA MO0 XUMHUYECKOH GopmyIe,
XapakTep cpeapl B BOAHBIX  pacTBOpax  HEOPraHMYECKUX  COCJAMHEHHM, TUll
KPUCTAIITNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

-packpbiBath cMbica [lepuoanueckoro 3akona .M. MenaeneeBa u 1eMOHCTPUPOBATH €0
MIOHMMAaHKE: OMKCHIBAaTh M XapaKTepH30BaTh TabmuuHyto Gopmy Ileproanyeckoi cUCTEMBI
XUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHATHS «J1aBHas mnonarpymnma (A-Tpymma)» u
«mobounast moarpynmna (b-rpymnma)», Manble u  OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HaYeHHs, KOTOphle HMMEIOTCS B MNEPUOAMYECKON Tabnuile, C YHCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHHUS aTOMOB XMMMYECKHMX JJIEMEHTOB (COCTaB M 3apsan 4jpa,
olmiee YMCIO AJNEKTPOHOB U paclpeleieHne UX IO JJIEKTPOHHBIM CJOSIM), OOBSCHATH
o0mye 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M MX COSJIMHEHUH B Ipeenax
MaJibIX IEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOSHUS UX ATOMOB;
-KJIacCU(ULMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (MO YHMCIAYy M COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY
3 dexTy, 0 U3MEHEHHIO CTETICHEH OKUCIICHHS XUMHUYECKUX JIEMEHTOB); XapaKTePU30BaTh
(omuckiBaTh) oOHIME W crneuu(UYECKUe XHUMHUYECKHE CBONCTBA MPOCTBIX U CIOXKHBIX
BEILIECTB, MOATBEP)KAasi ONHUCAHWE NpHUMEpaMH MOJIEKYJISPHBIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOIIUX XUMHUECKHUX PEaKIIHA;

-COCTaBJISATh YPABHEHUS SJICKTPOJIUTHYECKOW IUCCOLMALIMM KHUCJIOT, IIEJIOYEH M COJIEH,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHUS pEaklMii MOHHOTO OOMEHa, ypaBHEHHUs pEeakluH,
MOITBEPK/IAIOIIUX CYIIECTBOBAHNWE M€HETHUYECKOM CBA3M MEX]y BEIIECTBAMM Pa3IMYHBIX
KJIACCOB;

-pacKkpbiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca ATUX PEaKIIHii;

-IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHMS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUUECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX;

-BBIYUCIIATh OTHOCUTEJIbHYIO MOJIEKYJISPHYI0O U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
J0JI0 XMMUYECKOTr0 3JIeMEHTa 1Mo (hopMyJie COECIUHEHHUsS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOIN peaklnu;

-coONoIaTh  TpaBuUia  TOJIB30BAHHMS ~ XMUMHUYECKOHW TMOCYyaol W JaOopaTOpHBIM
o0opynoBaHuEM, a Takke IMpaBujia OOpalleHHss C BELIECTBAMH B COOTBETCTBHUH C
MHCTPYKIUSMHU IO BBIMOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYUYCHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHUaKa M YIJIEKUCIIOTO rasa);

-IPOBOJINTH PEAKIINH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pPa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMHI-, HOOUA-, KapOoHaT-, pocdar-, CUIUKAT-,
cynb(dar-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHS ¥ WOHBI HM3yYEHHBIX METAIJIOB,
MPUCYTCTBYIOILIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;



-IIPUMCHATL OCHOBHBIC OIICpalnun MBICTIUTEIBHOM JACATCIbHOCTH — aHaJIu3 MW CHUHTC3,
CpaBHCHHUC, 0606H_ICHI/IC, CUCTCMATU3AlIUI0, BBIABIICHUC ITPUINHHO-CIICACTBCHHBIX CBsI3EH —
AJId U3YUCHUA CBOICTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ, CCTCCTBCHHO- HAYYHBIC MCTO/bI
IIO3HaHUA — Ha6J'IIOI[CHI/IC, U3MEPECHUE, MOACIUPOBAHUC, OSKCICPUMCHT (peaJ’IBHHﬁ u

MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaunmeHoBaHue Komniecrso Komuiecrso Coaepxanue o0yyeHust DJIeKTPOHHBbIe/
YacoB 110 4acoB 110
n/n pa3zaesioB u OPII PII undgpoBbie
TEM 06p330BaTeJII)HbIe
PeECYPChI
Paznen 1. [lepBoHavajibHble XMMHUYECKHE MTOHSITHSI
1.1 XumMusa — 5 5 [Ipeamer xumun. Pob XUMUH B KI3HH YEJIOBEKA. https://resh.edu.ru/;
BayKHAs Xumust B CHCTEME HayK. 5 https:// skysmart.ru.ru/
Tena u BemjecTBa. @PU3HUECKUE CBOMCTBA BELIECTB.
o0macTs ArperatHoe cocTosiHue BeliecTs. [IoHsATHE 0 METOax DNEeKTPOHHBIN
€CTCCTBO3HAHUS U MO3HaHUS B XUMUU. YHCThIE BEUIECTBA U CMECH. O6pa30BaTeJ'IBHBII71 pecypc
NPaKTHYECKOM §n0c0651 pasaeneHus cMeceii. "loMamHue
UMHYECKUH SKCIIEPUMEHT:
JIEATENbHOCTHU JlevoncTpamH: p 3aganus. OCHOBHOE 0O0IIee
1CJIOBCKA 3HAKOMCTBO C XUMHYECKOI IOCYI0H, 00pasoBaHue.
C TIpaBUJIaMH PaboTHI B Ta60PATOPUH U Xumus", 8 - 9knacc,
nprueMaMu o0paleHHs ¢ J1ad0pPaTOPHBIM AO U3natenscTBO
060pyI0BaHUEM. "[pocsemenne”
®dusndeckre CBOHCTBa 00pa3oB "
Tpenaxep "O6mako
HEOPraHWYEeCKHX BEIIECTB — METAJIOB M HEMETAJIOB. o
Cnoco0bl pasenenus cMeceit ((pUILTpOBaHUE, sHaHui". Xumns. 8 kiacc,
BBINIAPUBAHHUE, JUCTHILIALHNS, XPOMaTOrpadus) 00O "®wuzukon Jladc"
JlabopaToprblie onbITH: V3ydeHue u onrucaHmue bubmmorexa [JOK
(bu3rUecKuX CBONCTB 00PA3I0B HEOPraHUIECKUX https://m.eds00.ru/7f41a636
BEIIIECTB.
Wzyuenne ciocoboB pasneneHus cMeceit (¢ TOMOIIBIO
MarHmra).
[IpakTudeckue padbOTHI:
Ne 1. IpaBuna paboTs! B 1a00PaTOPUH U IPHUEMBI
oOpartenus ¢ 1a00paToOpHBIM 000PYIOBAHHEM.
Ne 2. Pa3nenenue cMmeceli (Ha mpuMepe OYMCTKH
MTOBAPEHHOI coJIi)
1.2 Bewecrsa u 15 15 ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI. https://resh_edu.ru/;
XUMHUECKHE CHMBOJIBI XUMHUYECKUX d1IeMeHTOB. [IpocThie https:// skysmart.ru.ru/

CJIOJKHBIC BCIICCTBA. ATOMHO-MOHeKyHﬂpHOe Y4CHHUC.



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

peakIuu

Xumuueckas popmyrna. BareHTHOCTH aTOMOB
XUMUYECKUX SIEMEHTOB.

3aKoH NOCTOSHCTBA cocTaBa BeuiecTB. OTHOCUTENbHAS
aToMHasi Macca. OTHOCHTEIbHAS MOJEKYIIIpHAs Macca.
MaccoBast 103151 XHMHUYECKOTO AJIEMEHTa B COCJUHEHHNH.
KonuuectBo BemectBa. Moab. MossipHast macca.
B3anMocCBs3b KOMMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacuérel no
(dopMynaM XUMHUYECKUX COCTIMHEHUH.

dusnveckre U XUMAYCCKUC SBICHUSA. XUMHUCCKAs
peakus 1 e€ MpU3HaKH. 3aKOH COXPAaHEHHUS MaCChl
BEIIECTB. XMMHUYECKNE YPaBHEHHUSL.

Knaccudukanys XaMHIeCKUX peakiuid (CoeTnHeHus,
pa3IoKeHus, 3aMeIIeHuUs, 00OMEHa).

XUMUYECKUNA IKCIEPUMEHT:

JemoHcTpanuu:

®du3nyeckue cBOWCTBAa 00pa30B HEOPTaHUIECKUX
BEIIECTB — METAJUIOB M HEMETAJIIOB.

OO0pa3ibl BelmecTB KoaudecTBOM 1 Moib. dusnueckue
ABNICHNA (TIaBJIEHUE BOCKA, TasTHUE JIbJa, PACTHPAHHE
caxapa B CTYIIKE, KHIICHUE W KOHJICHCAITUS BOJIBI).
XuMH4ecKue sBiIeHus (TOpeHHe CBeYH, IIPOKaINBAHNE
MEIHO MPOBOJIOKH, B3aUMOJICHCTBHE COMBI WM Melia
C COJISTHOM KHCIIOTOM).

Habnronenne npu3HakoB MPOTEKAHNS XUMHUIECKIX
peaxuuii (pa3IoxKeHue caxapa, B3auMoIeiicTBUE CEpHOI
KHCJIOTHI C XJIOPUAOM Oapusi, MOJTydeHHE U pa3iokeHHe
runpokcuaa meau (1) mpu HarpeBanum,
B3aMMO/ICHCTBHE jkeJie3a ¢ pacTBopoM coiu Menu (I).
ONBITHL, WDTIOCTPHPYIOIMIAE 3aKOH COXPAHEHHS MacCHI.
JlaGopaTopHBIE OTBITHI:

Coznmaane Mojeneil Mosiekyn (IIapoCTepKHEBBIX).
Onwucanne GpU3NIECKUX CBOMCTB 00pa3LoB
HEOPTraHMYECKUX BEIIECTB — METAJUIOB ¥ HEMETAIIJIOB.
Habnronenue gusmueckux (IU1aBIeHUE BOCKA, TasSHUC
JIbIa) U XMMHUYECKUX (TOPEHUE CBEUH, IPOKATUBAHNUE
MEIHO MTPOBOJIOKH) SBICHUI.

HaGmonenue n onycaHue Npu3HAKOB NPOTEKaHUS
XUMUYECKAX PEaKIUK Pa3HBIX THIIOB.

ONEeKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
"Jlomanraue
3agagusi. OCHOBHOE 0011IEE
oOpa3oBaHue.

Xumusga", 8 - 9xmacc,

AO UzpareancTBO
"[Ipoceemnienue"
Tpenaxep "O6sako
3HaHmi". XumMus. 8 Kiacc,
00O "duszuxon JIadb»

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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Boruncnenus:

OTHOCHUTENBHON MOJIEKYISIPHON MacChl BELIECTB,
MOJIIPHOI1 Macchl, MacChl BEIECTB, MacChI U
KOJIMYECTBA BEIIECTBA; MACCOBOM JOIH XUMHUYECKOTO
aJIeMEHTa N0 (OPMYIIe COSTUHEHMS;

110 YPaBHCHUAM XUMUYCCKUX peaKuHﬁ: KOJINYECCTBA,
Macchl BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, Macce
PpCarcHTOB WJIK NPOAYKTOB pPCaKIIMU

Hroro no pasueiy:

20

20

Paznen 2. BaxkHeiilme npeacTaBuTe 1M HEOPraHMYECKHUX

BelIEeCTB

2.1.

Bosayx. Kucnopon.
TToustue 06
OKCHOax

6

6

Boznyx — cmech razoB. CocraB Bo3myxa. Kucinopon —
3JIEMEHT U IPOCTOe BelecTBo. HaxoxaeHnue kucuopoaa
B NpUpo/ie, PU3MYECKUE U XMMUYECKHE CBOICTBA
(peaknuu ropenns). Okcuapl. [IpumMenenne kucmopona.
Crioco0bl TI0JTy4eHHs KHCIIOpOa B 1a00paTOpHu U
MIPOMBIIUICHHOCTH. KpyroBopoT KHcaopoa B IpUPOIE.
O30H — QJUTOTPOIHAS MOIU(UKALHMS KUCIOPO/Ia.
TenmoBoit 3¢h(hekT XUMIIECKON peaKny,
TEPMOXHMHUYECKHUE YPAaBHEHUS, IK30-1
OHAOTEPMUYCCKUE PCAKITUH. Tonnugo: yroJjib 1 METaH.
3arps3HeHNE BO3AyXa, YCHIICHNE TAPHIKOBOTO
a¢dekTa, pa3pyiicHre 030HOBOTO CJIOSL.

XUMUYECKUN 3KCIIEPUMEHT:

JlemoHcTpamu:

KauecTBeHHOE OTIpeienieHne coaepKaHus KUCI0POia B
Bo3ayxe. Iloydenue, cobupanue, pacrio3HaBaHHE

U U3yueHue cBoiicTB kucnopoa. Habmonenne
B3aMMOJIEHCTBHUS BELIECTB C KHCIOPOJIOM H YCIOBHUS
BO3HMKHOBEHHS U MTPEKPALEHUs TOpeHHs (ToxKapa).
JlabopaTopHEIit OTIBIT:

O3zHakoMIIeHHE ¢ 00pa3aMu OKCHIOB M ONMCAHHE UX
CBOJCTB.

[TpakTryeckas pabora:

Ne 3. Tlosryuenune u cobupanue

KHCJIOPOJIa, M3YYCHHE €TI0 CBOICTB.

Beruncienus: MOJIEKyISIPHOH Macchl KHCIOpoaa U
030Ha HAa OCHOBAHMH aTOMHOH MacChl XHUMHUYECKOTO
9JIEMEHTA; KOJIMYEeCTBA, MacChl BENIECTBA

https://resh.edu.ru/;
https:// skysmart.ru.ru/

DIEeKTPOHHBIN
00pazoBaTeNIbHBIN pecypc
"JlomaiiHue
3aganus. OCHOBHOE 0011Ice
oOpazoBaHue.

Xumus", 8 - 9xitace,

AO UsznparenancTBO
"[IpocBenienue"
Tpenaxep "O6mako
3HaHui". Xumus. 8 Kiacc,
00O "®wuzukon JIad"

bu6nmorexa [IOK
https://m.edsoo.ru/7f41a636
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110 YPABHCHUAM XUMUYCCKUX peaKIlI/Iﬁ

2.2. Bogopos,. Bonopoa — anemenT u mpoctoe BemiectBo. Haxoxnenue https;//resh_edu_ru/;
MousTHE BOJOPO/Ia B IPUpPOE, PU3MUECKIE U XUMUIECKUE https:// skysmart.ru.ru/
CBOIICTBa, MPUMEHEHHE, CIIOCOOBI MoTydeHus. KucioTs
0 KHCIOTaX 1 u coin. MoJsipHBIit 00BEM ra3os. Pacuérsl o DNEeKTPOHHBIN
coJAx XUMHYCCKUM YPaBHCHUSM. o0paszoBaTenbHbIipecype
XHUMHUYECKUH IKCIIEPUMEHT: "[JoMaraue
JemoHcTpanuu:
[Monyuenue, cobupanue U pacro3HaBaHUE BOAOPOA. 3azianms. OcnoHOCObIIEE
yd > p p JI0pOA

Bsaumoeiictue Bogopoa ¢ oxcunom meau (I1). 00pa3oBaHHE.
JlabopaTopHsrit obIT: B3anMoaelicTBre KUCIOT ¢ Xumusga", 8 - 9xmacc,
MeTaJJIaMHU. AO N3natenbcTBO
[IpakTruyeckas padoTa: "[pocsemmenne"
Ne 4v. IToydenue u coOupanue BOA0POa, U3YICHHE €ro Tpenakep "O6maxo
CBOJCTB. -
BLIunC/IeHUs: 3HaHui". Xumus. 8 Kiacc,
00BEMa, KOIMYECTBA BEIIECTBA I'a3a MO €r0 H3BECTHOMY 000 "duszukon Jlac"
KOJIMYECTBY BEIIECTBA MK 00BEMY; 0OBEMOB ra3oB 10 Buoauorekxa HOK
YPaBHEHHMIO PEAaKIM Ha OCHOBE 3aKOHA 00BEMHBIX https://m.eds00.ru/7f41a636
OTHOIIICHUH ra30B

2.3 ®dusnueckue cBoicTBa BOJbl. Boia Kak pacTBOPUTEND. https; {/Iresh.edu.ru/;

Bopna. PactBopsl.

Tloustue
00 OCHOBaHUIAX

XUMUYeCKrue CBOMCTBA BOJIBI.

OcHoBaHuUsl.

PactBopbl. POk pacTBOPOB B IpUpOJIE U B )KU3HU
genmoBeka. KpyroBopot BoisI B ipupoe. 3arps3HeHne
pUPOIHBIX BoJ. OXpaHa U OUMCTKA TPUPOTHBIX BO/I.
HacrimeHHbIe 11 HEHACHIIIEHHBIE PACTBOPHI.
PactBopumocTs BeriecTB B Bojie. MaccoBast 10Jist
BEIIECTBA B PaCTBOPE.

XUMUYECKUN IKCIIEPUMEHT:

JlemoHCTpauuu:

PacTBOpEeHME BEmIECTB ¢ pa3IMIHON PACTBOPHUMOCTEIO.
B3anmMopeiicTBre Bo/bI ¢ MeTaIaMU (HaTpUEM H
KaJIbIIAEM ).

HccnenoBanue pacTBOPOB KUCIIOT U LIEI0YEH ¢
ITOMOIIIBI0 HHANKATOPOB. JlabopaTopHBIE OTBITHI
HccnenoBanme 0cOOCHHOCTEH PacTBOPEHHS BEIIECTB C
pa3IMYHON PacTBOPUMOCTHIO.

[TpuroToBiieHIE PaCTBOPOB C ONPENEIIEHHONH MacCOBOH

https:// skysmart.ru.ru/

ONEeKTPOHHBIN
o0pasoBaTeNbHBIA pecype
"JlomanHue
3aganusi. OCHOBHOE 0011IEe
obOpasoBaHue.

Xumus", 8 - 9knacc,

AO UsznarenscTBO
"[Ipoceemnienue"
Tpenaxep "O6sako
sHanuil". Xumus. 8 Kiacc,
000 "®uzukon Jlad"

bubmuorexa [IOK
https://m.edso0.ru/7f41a636



https://skysmart.ru/
https://m.edsoo.ru/7f41a636
https://skysmart.ru/
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JI0JIel paCTBOPEHHOTO BELIECTBA.

[IpakTrgeckas padoTa

Ne 5. TIpuroroByieHue pacTBOPOB

C ONpeAeNEHHOM MacCOBOM J0JIeH pacTBOPEHHOIO
BEILECTBA.

2.4

OCHOBHBIE
KJIaCChI
HEOPraHUYECKUX
COCTMHECHUH

11

11

Krnaccudukanns HeopraHMYECKUX COSTMHEHHH.
Oxcuapl. Knaccudukaiiuss OKCHIO0B: COleo0pasyronue
(OCHOBHEIE, KUCIIOTHBIC, aM(OTEpHBIC) U
HecousieoOpasytomue. HomeHkiarypa

oKcuJ0B. PU3NYECKUE U XUMUYECKHE CBOMCTBA
okcunoB. Ilomydenue okcunos. OcHOBaHUS.
Knaccugukarms ocHoBaHUi: TENOYN U
HEPaCTBOPUMBIE OCHOBAHMSL.

HowmenknaTtypa ocHoBaHuil. @u3nUecKre 1 XUMHUECKHE
cBolicTBa ocHOBaHUU. [loaydeHrne 0CHOBaHMI.
Kucnoter. Knaccuguxanus kucnor. Homenknarypa
KUCIOT. PU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOT.
Psn aktuBnocTn metamuioB H.H. beketosa. [Tonyuenue
KHCJIOT.

Comnu. Homenknatypa coneil. @usnueckue u
XUMUYecKHue cBoiicTBa coneit. [lomyuenue cosneil.
I'eneTnueckast cBA3b MEXKAY KIIaCCAMU HEOPTaHUIECKUX
COEIMHEHUN. XUMUYECKUH 3KCIIEPUMEHT:
JemoHcTpanuu:

OO0pa31bl HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX
KJIaCCOB.

OnBITE], WITIOCTPUPYIOIINE XUMUYECKUE CBONCTBA
KJIACCOB HEOPraHUYECKUX BELIECTB.

JlabopaToprbie onbITE OTpeneieHue pacTBOPOB
KHCJIOT U IIEJ0Yel C MOMOIIBIO HHANKATOPOB.
W3ydenne B3auMOJICHCTBUS KUCIOT

¢ METaJlJIaMU, peakL Uil HeUTpanu3aluu.
B3aumopaelicTBue pacTBopa CEpHON KUCIOTHI C OKCUIOM
memu (IT).

ITonmyueHue HepaCTBOPUMBIX OCHOBAHUM.

BeITecHeHre 0JHOrO MeTaIa ApyruM U3 pacTBopa
COJIN.

[IpakTudeckas paboTa

Ne 6. PerieHnie sKCriepiMEHTAIBHBIX 33124 TI0 TEMe

https://resh.edu.ru/;
https:// skysmart.ru.ru/

DIIEKTPOHHBIN
00pa3oBaTesbHBIA pecypc
"JlomanHue
3amanus. OCHOBHOeOOIIIEe
obOpasoBaHue.

Xumus", 8 - 9xnacc,

AO NsznarenscTBO
"[IpocBenienue"
Tpenaxep "O6sako
sHanuil". Xumus. 8 Kiacc,
000 "®dwuzukon Jlad"

bubmuorexa [IOK
https://m.edso0.ru/7f41a636



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

«BaxHeillre Kiaccbl HEOPraHUYECKUX COETUHEHUIN.
Brruncnenms:

10 YPaBHEHUSIM XUMHUYECKOU PeaKIMu: KOJTNIEeCTBa
BEIECTBa, 00bEMa, MacChl IO U3BECTHOMY KOJHUYECTBY
BellecTBa, 00bEMY, Macce PearcHTOB HITH

MIPOJIYKTOB pEaKInu

Hroro nmo pasgeay:

30

30

Pasnen 3. [lepuoauuecknii 3akoH u [lepuoauyeckas cucrema xumuueckux 3j1eMeHToB . U. MenaeneeBa. CTpoeHne aTOMOB.
Xumuyeckasi cBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

3.1. | [lepuonnueckuit
3aKOH U
Ilepuonuueckas
cuctema
XUMHYECKHUX
AIIEMEHTOB

Crpoenue atoma

J1. 1. MeHpeneena.

7

7

[epBbie MOMBITKU KJIACCU(PHUKAIMH XUMHYECKUX
aneMeHTOB. [IoHATHE O TpyIIax CXOAHBIX JIEMEHTOB
(LIeTT0YHBIE U 1EJIOYHO3EMETIbHBIE

MeTaJlIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(oTepHbIE OKCHIIBI 1
ruapokcunsl. Ilepuonunyeckuii 3akon. Ilepuoaudeckas
cucremMa xumudeckux aneMmeHToB .M. Menneneesa.
Koporkoneproanas u AiiMHHONIEpHOAHAs (GOPMEI
[leproauyeckoil cUCTEMBI XUMHUYECKUX i1eMeHTOB [[.1.
MenneneeBa. [lepuoast u rpynnsl. u3ndeckuil CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIITHI
anemenTta. CtpoeHne atoMoB. COCTaB aTOMHBIX

anep. M3otomnel. DaekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
00071049€K aTOMOB IEPBBIX 20 XHMHUYECKHUX JIEMEHTOB
[Tepuoauyeckoit cucteMbl

.M. Menneneepa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA MO ero noJsioxkeHuto B [leproanueckoi
cucreme /.. MenneneeBa. 3akOHOMEPHOCTH
U3MEHEHMsI paJiyca aTOMOB XUMHUECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIMUYECKUX CBOMCTB 110
TpyNIaM 1 HeproiaMm.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuognueckoit
CHCTEMbI XMMHUYECKHX JIEMEHTOB JUTSI PA3BUTHS HAYKN
u npaktuku. [I.11. MenzaeneeB — yuéHblil U rpakIaHUH.
XUMHUYECKUN IKCIIEPUMEHT:

JlemoHCcTpamu:

B3aumopeiicTBie TuIpoKcHa IMHKA C paCTBOpaMu
KHCIIOT U IIETOYCH.

MoienupoBaHie CTPOCHUS MOJIEKYJT TIPU TOMOIITH

https://resh.edu.ru/;
https:// skysmart.ru.ru/

DNEeKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
"JlomarnHue
3ananus. OCHOBHOE 001IIee
oOpa3oBaHue.

Xumusga", 8 - 9xmacc,

AO UzpareancTBO
"IIpoceemenue"
Tpenaxep "O6sako
3HaHui". XuMus. 8 Kiacc,
00O "®wuzukon JIad"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

PHCYHKOB, MOJIEJIEH, SJIEKTPOHHBIX M CTPYKTYPHBIX
¢dopmyn. Tabmuma «Ilepuoamaeckas cuctema
XUMHUYECKHX DIIEMEHTOB

JI.1. MenneneeBay.

JlabopaTopHbIe ONBITHI

O3zHakoMJIeHHe ¢ 00pa3aMu METalIOB U HEMETAILIOB

3.2 | XuMH4ecKas CBS3b. 8 8 Xumudeckast casi3b. KoBanenTHas (osipHast u https://resh.edu.ru/;
OKHCIUTEIBHO- HEToJISpHAs) CBA3b. https:// skysmart.ru.ru/
BOCCTAHOBUTEIBHBIC 3ﬂeKTp0'0TpHLlaTeﬂ])HOCT]) XUMHUYCCKHUX DJICMCHTOB.

Nownnas cBsa3b. CreneHb okucieHus. OKACIATEIEHO- DNEeKTPOHHBIN
peaknmnn BOCCTAHOBHTENbHEIE peakiuu. I[Ipomeccs 00pa3oBaTeNbHbI pecypce
OKHUCJICHHS U BOCCTaHOBICHHs. OKUCIUTEIH 1 "loMaruHue
SOCCTATOBITCIIH. 3aganusa. OCHOBHOE oO0IIee
XUMHAYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3IoB A : I
BEIIECTB METAJUIOB ¥ HEMETAILIOB, B3aHMOICHCTBHE obpasoBaHue.
TUPOKCH/IA LIMHKA C PACTBOPAMHU KHCJIOT U LIEJOYEH, Xumus", 8 - 9kiacce,
IIPOBEJEHUE OTBITOB, HIUTIOCTPUPYIOIINX IIPUMEPHI AO UsznarensCcTBO
OKHCITUTENILHO-BOCCTAHOBUTENBHBIX Peakuuii (ropeHue, "[pocBemmeHue"
CAKIMH PA3JIOKCHUSI, COSUHCHIS).
I))( LA pas, A ) Tpenaxep "O06naxo
HMHYECKHUI IKCTIEPHUMEHT: o
JleMOHCTpaImH: 3HaHmi". Xumus. 8 Kiacc,
ONBITEI, WUTIOCTPUPYIONIHE TPUMEPHI OKUCITUTENBHO- 00O "®dwuzuxon Jladc"
BOCCTAHOBMTENBHBIX peakiuil (ropeHue, peakiiuu Bubnuoreka HOK
Pa3I0KEHUS, COCTMHCHHS) https://m.edso0o.ru/7f41a636
HToro no pazneny 15 15

Pe3epBHbIE yacel/ 3 3

HTorosoe nopropenune

OBLIEE YNCJIO HACOB 68 68

[10 IPO'PAMME



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

9 KJIACC

No HaumMeHoBaHue KoymuecTBo KoymuecTBO Conepmalme Oﬁy‘IeHI/Iﬂ 3JIeKTpOHHI>Ie/
/o pa3)1e.110B U TeM qacoB 110 yacoB 1o " OBBIC
DPIL PII M (l)p
o0pa3oBaTe/bHbIE
PECYPCHI

Pa3nes 1. BemecTBo M XUMH4YeCKHe peaKIMi

1.1 IToBTOpeHue " 5 5 [Tepuonuueckuii 3axoH. [leproanueckas cucrtema https;//resh,edu,ru/;
yI‘JIyGJIeHI/Ie xuMmmudeckux 3eMenToB .M. Menneneena. ?TpOGHI/Ie https: /] Sk} /smart.ru.ru /
SHAHMH  OCHOBHBIX aTOMOB. 3aKOHOMEPHOCTH B H3MCHECHUH CBOWCTB

XAMUYECKUX JIEMEHTOB MEPBIX TPEX MEPHOJIOB, DJIEKTPOHHBIN
paszenos Kypca 8 KaJlusl, KalbLMs ¥ UX COeMHEHUI B COOTBETCTBUH 006pa3oBaTeNBbHEI pecype
KJiacca C MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucreme " I[OMaHIHI/Ie
U CTPOCHHEM MX aTOMOB. 0 6
CTpoeHue BElIeCcTBa: BUIbI XUMUYECKOH CBs3H. THIIBI sajanust. UCHOBHOCOOIICE
KPHCTAJIIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOICTB obpasoBaHue.
BEIIECTBA OT TUIIA KpI/ICTannnquKoﬁ PELIETKYN U BUAA XI/IMI/ISI", 8 - 9KJIaCC,
xuMudeckoil csasu. Knaccuduxanus u HoMeHKIaTypa Tpenaxep "O6Giako
HZOpel;aHI/I‘(I)eCI;I/::X Bemsciabzinanecmf; ;:Sé);lcma sHanuit". Xumust. 9 Knace,
BEIIECTB, OTHOCAIIUXCS JTUYHBIM M " "
HEOPraHWYECKUX COCIMHCHUH, TCHETHYECKAsl CBSA3b 000 "Puzuxon JIab
HEOPraHMYeCKUX BEIIECTB. XUMUYECKUI bubnnoreka HOK
IKCIIEPHMEHT: https://m.edso0.ru/7f41a636
JleMOHCTpayu:
03HAKOMJICHHE C MOJICJISIMU KPUCTAILTHYECKIX
PEmETOK HEOPTaHUIECKUX BEIIESCTB — METAJIOB U
HemeTauioB (rpadura u anmasa),
CIIOKHBIX BEIIECTB (XJIOPHIa HATPHUS)

1.2 OCHOBHEIE 4 4 Knaccugukarust XUMAYeCKUX PEaKIuid 0 Pa3InIHBIM https;//resh_edu_ru/;

3aKOHOMEPHOCTH Mpu3HaKaM (IO YUCITy U COCTaBY YUACTBYIOIINX B https:// skysmart.ru.ru/
peaKIyy BEIIECTB, IO TEIUIOBOMY 3P QeKTy,

XAMUICCKUX 0 U3MEHCHHIO CTCTICHEH OKUCIICHUS XUMHYCCKIX DNEeKTPOHHBIN

pcaknuu 2JIEMEHTOB, 10 0OPATUMOCTH, IO YIaCTHIO

KaTam3aropa). IK30- H SJHIOTCPMUICCKUE PEaKITHH,
TEPMOXUMUYECKIE YPaBHEHUS.

[TonsiTHe o ckopocTH XUMHUECKOM peakuuu. [lonstue
00 00paTUMBIX

1 HeOOpPaTUMBIX XUMHUYCCKHUX peakisix. [loHsTre o

o0pa3oBaTeNbHbII pecypc
"JlomamiHue

3aganuss. OCHOBHOE 001IIee
oOpaszoBaHuUe.

Xumus", 8 - 9knacc,



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

TOMOT€HHBIX M TeTepOoreHHbIX peakuusx. [lonsrue o
katanuse. [IoHsITHE 0 XUMHYECKOM PaBHOBECHH.
®DakTophl, BIUAIOMINE HA CKOPOCTh XUMHYECKOH
PCaKUu U MOJIOKCHUC XUMUYCCKOTO paBHOBECCH.
OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKINH,
3JIEKTPOHHBIN OATAHC OKUCIUTEIBHO-
BOCCTaHOBHUTENLHOM peakiun. CocTaBieHHe
ypaBHeHI/lﬁ OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
PEaKIuii ¢ NCIOIb30BAHUEM METO/Ia HIEKTPOHHOTO
Oaxanca. XMMHUYECKHH 3KCIIEPUMEHT:
JemoHcTpanuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peakuy OT BO3AECHCTBHS Pa3NNIHBIX (JAKTOPOB.
OMNBITHI, WUTIOCTPUPYIOIINE ITPUMEPHI OKUCIUTEIBEHO-
BOCCTAHOBMTENBHBIX peakiuil (ropeHue, peakiiuu
Pa3I0KEHHUs, COCTMHECHNU).

Beruncienus: KoJmuecTBa BeecTBa, 00bEMa 1 Macchl
peareHTOB MM MPOIYKTOB IO YPaBHEHHSIM
XUMHUYECKUX PEeaKIMH

Tpenaxep "O6nako
3HaHmi". Xumus. 9 kiacc,
00O "®wuzuxon JIad"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.3

SHGKTPOHI/ITI/I‘ICCKaH
JYCCOIThAITHs.
XuMuyeckne
peaxkuuu

B pacTBOpax

Teopust AIEKTPOJIMTUHUECKON AUCCOLIUAIIIU.
DIIEKTPOJIUTH U HEXNEKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHHU3M TUCCOIMANAN BEIIECTB C Pa3IMIHBIMU
BUJAMM XUMUYECKOU cBsi3H. CTeneHb IUCCOIHALIHH.
CuiIbHBIC U CITa0bIe AIEKTPOIIUTHL.

Peaxiiun noHHOTO 0OMEHA. Y CIIOBHSI IPOTCKAHUS
peaxmmii H'OHHOTO 0OMEHa, TIOJTHBIE M COKPAIIEHHBIC
HMOHHbBIE ypaBHEHUS peakunii. CBOKWCTBa KUCIOT,
OCHOBAHHH U COJIEH B CBETE MPEICTABICHHIA 00
AIIEKTPOIUTHIECKOH mucconmanui. KauecTBeHHbIE
peakuuu Ha MOHBI. [IoHSATHE O THUIPOIH3E COEH.
XUMHUUYECKUN SKCIEPUMEHT: JleMOHCTpaluu:
HccnenoBanue 3MeKTPONPOBOJHOCTH PACTBOPOB
BEIIECTB, IIPOLIECCa JUCCOUUAINH KUCIIOT, IIeTI0Yel U
coJieid (BO3MO>KHO HMCIIOJIb30BAaHUE BUJICOMATEPUAIIOB).
OIBITH, WIITIOCTPUPYIONTUE TPU3HAKU TTPOTCKAHMS
peakimii HOHHOTO 0OMeHa (0Opa3oBaHKe OCallKa,
BBIJICIICHHUE ra3a, 00pa30BaHUE BOJIbI).

Pacrnio3HaBaHue HEOPraHNIECKUX BEIMICCTB C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIUi Ha MOHBI.

https://resh.edu.ru/;
https:// skysmart.ru.ru/

DJIEKTPOHHBIN
00pa3oBaTeNIbHBIA pecypc
"IloMarmaue
3aganus. OCHOBHOE 0011ICe
obOpasoBaHue.

Xumus", 8 - 9knacc,
Tpenaxep "O6mnako
3HaHmi". Xumus. 9 kiacc,
00O "®wuzuxon JIad"

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



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

JlaGopaTopHBIH OIBIT:
N3ydyenne npru3HaKoB MPOTEKAHUS PEAKIIH HOHHOTO
oOMeHa B pacTBOPax AJIEKTPOJIHUTOB (C 00pa3oBaHUEM
ocajika, BbIJICIICHHEM ra3a, 00pa3oBaHHEM BOJIbI).
[TpakTryeckas pabora:
Ne 1. Pemenne skcriepuMeHTAIBHBIX 33724 110 TEME.
Beruncinenys: Mo ypaBHeHUSIM XUMHUECKHX PEaKIMH
Hroro no pazaeny 17 17
Pasgen 2. HemeTa/uibl M X COeAMHEHUA
2.1 O6mmas 4 4 O6mras xapakTepucTrKa rajoreHoB. OcobeHHOCTH https://resh.edu.ru/;
XapaKTePHCTHKA CTPOCHH aTOMOB, XapaKTEPHbIE CTETICHH OKHCICHHA. https:// skysmart.ru.ru/
Crpoenue u pusnyeckye CBOHCTBA IPOCTHIX BEIECTB
XUMHHCCKAX — TaJIOreHOB. DNIEeKTPOHHBIN
snemeHToB VIIA- XuUMHUUYECKUE CBOMCTBA Ha IIPUMEpPE XJI0pa 00pa3oBaTeNbHBIN pecype
I'PYIIIEL. (B3amMoieHicTBHE C METAIIIAMH, HEMETAJIaMH, "loManIHue
I'anorensr IIe04aMH).
Xnopo-Boz[)opo/:[. ConsiHast KUCIOTA, XUMUIECKHE 3ananus. OcHoBHOE obiee
CBOI{CTBa, IONTydeHuE, MpuMenenue. JlelicTere x1opa obpasoBaHHe.
U XJIOPO-BOJIOPO/Ia HA OPIaHU3M YeJIOBeKa. Xumus", 8 - 9kiacc,
BaxHeiinme XIOpUIBL U UX HAX0KICHUE B TIPHPOJIE. TpeHaxcep "O0aKo0
;I/IMI/I‘IGCKI/II/I JKCIIEPUMEHT: snanumii". Xumus. 9 knacc,
€MOHCTpAIHN:
OnbIThI, ngamafomne dusnueckue u 000 "®uszukon Jlab"
XUMHUYECKHE CBOICTBA IAJIOTEHOB M MX COEIUHEHNNA bubnnoreka HOK
(BO3MOJKHO HCIIOJIB30BAHHE BUICOMATEPUAIIOB). https://m.edso0.ru/7f41a636
O3HakoMIJICHHE C 00pa3liaMu XJIOPUIOB (TaJIOTEHUIOB).
JlabopaTopHBIH OIBIT:
N3ydyeHue cBOKCTB COsIHOM KHUCIOTHL. [IpoBeneHue
Ka4eCTBEHHBIX PEaKluii Ha XJIOPHI-HOHBI.
[MpakTryeckas pabora
Ne 2: TlomydeHue COISTHOW KUCIIOTHI, H3ydeHHE e&
CBOIICTB.
BeruncineHus: Mo ypaBHEHUSIM XUMHUECKHX PEAKIHH,
€CIIM OJINH U3 PEareHTOoB JaH B U30bITKE
2.2 Oo61as 6 6 OO0mas xapakTepuCTUKa AIEMEHTOB VIA-TpyIIIEL. https; /Iresh.edu.ru/;
XapaKTepHCTHKA OCco0OeHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE https:// skysmart.ru.ru/
XHUMHYECKHX crerneHn okucienns. CTpoeHue u Gpusndeckue B
3IIEMELTOR CBOMCTBA MMPOCTHIX BEIICCTB — KUCJIOPOJA U CEPHI. BHCKTpOHHBII/I



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

VIA-rpynnsl. Cepa u
e€ cCoeTMHEHNA

AuoTpornHble MOIU(UKAIIMN KUCIOPOJIa U CEPBL.
Xumundeckne cBoicTBa ceprl. CepoBOIOPO, CTPOCHHE,
¢bu3nyecKkue 1 XMMUYECKUE CBOWCTBA.

OKCI/I}IBI CCPHBI KaK MPEACTABUTCIIN KUCIIOTHBIX
oxcuoB. CepHast KHCIIOTa, (PU3NUECKHE U
XMMUYecKre CBOHCTBA (00Imre KaK MpeICTaBUTEN
KJlacca KUCIIOT ¥ crenuduyeckue). XuMHIecKne
peaKIuy, Jexaliie B OCHOBE IPOMBIIIJICHHOTO
croco0a MoTydeHns CepHOH KUCIOTH. [IprMenenHme.
Conu cepHOl KUCIIOTHI, KAYECTBEHHAs! PEaKLUs Ha
cynbdar-noH. HaxoxaeHune cepbl U e€ COeTHHEHUI B
npupoje. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
Cpezbl COSANHEHUAMHU CePBbI (KUCIOTHBIE TOXKIH,
3arpsiI3HEHNE BO3/IyXa M BOJOEMOB), CIIOCOOBI €10
IIPEeAOTBPAILCHUS.

XUMHUUYECKUN SKCIIEPUMEHT:

JleMoHCTpamu:

O3HakoMIIEHHE C 00pa3IaMu CEPhI U €€ COeTMHEHNSIMHU
(BO3MOYKHO UCIIOJIb30BaHHE BHJIEOMATEPHAIIOB).
Habnronenue nporecca oOyriauBaHUs caxapa IMox
JIeiCTBUEM KOHLEHTPHUPOBAHHOW CEPHON KUCIIOTBIL.
JlaGopatopHbie onbIThl: V3yueHne XuMUYECKUX
CBOICTB pa30aBieHHOH CepHO# KHCTOTHL [IpoBeneHme
KaueCTBEHHOH peakluu Ha Cynb(haT-uoH U
HaOMI0IeHNE NpU3HaKa e€ MPOTEeKaHNs

00pa3oBaTeIIbHBIN pecypc
"JlomamiHue

3aganus. OCHOBHOE 0011Iee
oOpasoBaHue.

Xumus", 8 - 9xiacce,
Tpenaxep "O6sako
sHanuil". Xumus. 9 kiacc,
00O "®wuzuxon JIad"

bu6nuorexa [IOK
https://m.edso0.ru/7f41a636

2.3

OObmas
XapaKkTepUCTHKA
XUMHAYECKUX
3IIEMEHTOB
VA-rpynmsl.

AszoT, pochop 1 ux
COEAMHEHUS

OO01mras xapaKTepUCTHKA AIIEMEHTOB V A-TPYIIITBL.
OCcoOCHHOCTH CTPOCHUS aTOMOB, XapaKTCPHBIC
CTCIICHH OKHUCIICHHSI.

A30T, pactipocTpaHeHHE B IPUPOIE, PHU3HIECKHE 1
XUMHUYecKre cBoricTBa. KpyroBopot azora B mpupoe.
AmMHaK, ero (U3NIecKne U XHMHIECKHEe CBOWCTBA,
MOJIy4€HHE U IPUMEHEHHE.

Conn aMMOHUS, UX GU3NIECKHE U XUMUICCKHE
CBOIiCcTBa, mpuMeHeHue. KauecTBeHHAs peakiius Ha
HMOHBI aMMOHHUSL.

A3oTHast KHCJIOTa, e€ MmosTydeHue, pu3ndeckue u
XMMHYecKre cBOHCTBa (00Iue KaKk MpeCTaBUTENs
KJ1acca KUCIIOT U crienuuieckue). Vicronb3oBanme
HI/lTpaTOB u COﬂeﬁ AMMOHMHS B KQUYECTBEC Ml/IHepaJ'II)HI)IX

https://resh.edu.ru/;
https:// skysmart.ru.ru/

DNEeKTPOHHBIN
00pazoBaTeIbHBIN pecypc
"Jlomarnaue

3amanusi. OCHOBHOE 0011Iee
oOpasoBaHue.

Xumus", 8 - 9xiacce,
Tpenaxep "O6sako
sHanuil". Xumus. 9 kiacc,
00O "®wuzukon Jlad"



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

ynoOpeHnii. XuMHYECKOe 3arpsi3HEHHE OKPYKaroI e
Cpezbl COEANHEHUSAMH a30Ta (KHCIOTHBIE T0XK/H,
3arpsi3HEHUE BO3/lyXa, TIOYBBI 1 BOJIOEMOB).

®docdop, amtorponHsie Mmoaudukaiuu Gocdopa,
¢dusnveckue u xummuyeckue croricta. Okeun hocdopa
(V) u dpochopHas kuciaoTa, GU3NISCKAC U XUMUICCKUE
CBO¥CTBAa, nonydenue. VcrnonszoBanue ocaros B
KaueCTBEe MHUHEPAIIbHBIX YI00PEHHH.

XUMHUYECKUN SKCIEPUMEHT:

JleMOHCTpamu:

O3zHakoMIIeHHE ¢ (PH3MYECKIMH CBOMCTBAMH a30Ta,
¢docdopa u ux coenuHEHNH (BO3ZMOKHO
WCIIOJIb30BaHHE BHUEOMAaTepHalioB). O3HAKOMIICHHE C
o0pasmamu a30THBIX U (ocPOpHBIX yIoOpeHuit.
[Monyuenue, cobupanue, pacro3HaBaHHe U U3ydeHHE
CBOJICTB aMMHaKa.

BzaumoelicTBue KOHIICHTPUPOBAHHOM a30THOM
KHUCIIOTBI C MeIbI0 (BO3MOKHO HCIIOTIb30BaHNE
BUIEOMAaTEPHAIIOB).

Jlaboparopusie onbITh: [IpoBeieHNe KaueCTBEHHBIX
peakiuii Ha HoH aMMOHUS U ocaT-noH, U U3ydeHne
MIPU3HAKOB MX MpoTekanus. [Ipakruueckas padora

Ne 3: TlonydyeHrne aMMuUaKa, U3y4E€HUE €Ero CBOMCTB.
BeIuncienys: o ypaBHEHUsIM XUMHUECKHUX PEeaKIMi

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

24

Oomas
XapaKkTEepUCTHKA
XUMHYECKUX
9JIEMEHTOB
IVA-rpynms!.
VYrnepon u
KPEMHHUH, U UX
COCIUHEHNS

OO01mast XapakTepucTHKa 3J1eMeHToB [V A-Tpymiisl.
OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIE
CTETICHN OKUCIICHHS. YTJIEepOo, aJuIOTPOITHBIE

Mo (pUKaIMK, pacCIpOCTPaHEHUE B IPUPOJE,
¢du3nyecKkne 1 XUMUIECKHE CBONCTBA. ACOPOIIHSL.
KpyroBopoT yrieposa B mpupoe.

Oxcuppl yraepona, ux Gpu3ndeckne U XUMHICECKIe
CBONCTBA, ICHCTBUE HA JKUBBIE OPraHU3MBI, [I0JIy4CHHE
U IpUMEHEHHE. DKOJIOTHIECKHE TPOOIEMBL,
CBsi3aHHBIC ¢ okcuIoM yrepona (IV), runoresa
IJ1006aIBHOTO OTEIUIEHHS KIMMAaTa, MapHUKOBBIN
3 PeKT.

VYrospHast KUCIOTA U €€ COJH, UX (PU3UUECKHE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE U TIPIMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHAT- HOHBI.

https://resh.edu.ru/
https:// skysmart.ru.ru/

DJIEKTPOHHBIN
o0pa3oBaTesbHBIN pecypc
"JloMarnHue
3amanus. OCHOBHOE 0011Iee
o0Opa3oBaHue.

Xumus", 8 - 9xnacc,
Tpenaxep "O0nako
3HaHmi". Xumus. 9 kiacc,
00O "®wuzukon Jlad"
bu6mmoreka [IOK
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Hcnonbp3oBanue kapOOHATOB B OBITY, MEIULINHE,
MIPOMBIIIICHHOCTH ¥ CEITHCKOM XO3SICTBE.
[TepBOHaUaNbHBIE MOHATHS 00 OPraHUYECKUX
BEIIeCcTBaxX Kak O COeIMHEHUSAX yriepoaa (MeTaH, 3TaH,
STWIIEH, alleTUIICH, 3TAHOJI, TNIUIEPHH, YKCyCHas
KHCIIOTA).

[IpupoTHBIEC HCTOYHHUKH YTIIEBOIOPOIOB (Yrob,
MIPUPOJIHBII ra3, HeTh), MPOILYKTHI X MepepadboTKu
(6eH3UH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH.
[TonsTHE O OMOJIOTHYECKH BAXKHBIX BEIIECTBAX: JKHPaX,
Oenkax, yriieBo/iaXx — M UX POJIM B )KU3HHU YEIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHUYECKUX U
HEOpraHMYeCKHUX coequHenunii. Kpemuui, ero
¢u3nvecKre U XUMAYECKAE CBOHCTBA, TIOTyICHHUE U
MMPUMECHCHHE. COGZ[I/IHCHI/IH KpEMHUS B IpUpOIE.
O6mme npencranerns o6 okcuae kpemuans (IV) u
KPEeMHHEBOM KHCIOTE.

CunuKaThl, UX KUCIOJIb30BaHUE B ObITY, MEAUIIMHE,
MPOMBIIIICHHOCTH.

Baxwneiinme ctpouTeabHble MaTepUallbl: KEpaMuUKa,
CTEKJIO, IEMEHT, 0eTOH, xkene300eToH. [Ipobmemsl
0€3011aCHOTO HCII0JIb30BAHUSI CTPOUTEIBHBIX
MaTepHAJIOB B TOBCEAHECBHOM KI3HH.

XUMHUYECKUN HIKCIIEPUMEHT:

JemoHcTpanuu:

Mopenu KpucTaiIMyeckuX pemeéTok aimasa,
rpaduTa, ¢pymiepeHa. O3HaKOMIIEHHE C TIPOLIECCOM
ancopOIMK PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIIIEM U YCTPOMCTBOM IIPOTHUBOIa3a.

O3HaKOMIICHHE C TIPOIYKITHEH CHITHKATHON
MpOMBIIIICHHOCTH (BuneoMaTtepuansl: cunukaTHas
MIPOMBIIIIJIEHHOCTB ).

Mopenu MoJIeKysl OpraHHYeCKHUX BEIECTB.
JlaGopaTopHBIH OIBIT:

[Monyuenne, cobupanue, pacro3HaBaHHE 1 U3ydeHHE
CBOMCTB YIJIEKHUCIIOTO rasa.

[IpoBeneHne KaueCTBEHHBIX peakuii Ha KapOoHAT 1
CHJIMKAT-HOHBI ¥ M3yYeHUE NTPU3HAKOB UX IPOTEKaHUSI.
[TpakTudeckue padOTHI:

https://m.edso0.ru/7f41a636
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Ne 4. TlosyueHue yriIeKUCIIOro rasa, U3yudeHue ero
CBOMCTB.

Ne 5. Pemienuie sKCcriepMEHTANIbHBIX 3a/1a4 110 TEME
«BaxxHene HeMeTaJIbl U KX COSTUHEHUS
Boryncnenusi: mo ypaBHEHUSAM XUMHYECKUX peaKkLui

Hroro mo paszneny 25 25

Paszgen 3. MeTa/iibl M UX COeMHEHUA

31 OO6mue cBoMcTBa 4 4 OOmas XxapaKTepHCTHKA XHMIYECKHX SICMEHTOB — https://resh.edu.ru/;

METAIOB METAILIOB Ha OCHOBAHHH X IOJIOKEHNS B https:// skysmart.ru.ru/

ITeproandeckoii cucTeMe XMMHUYECKHUX JIEMEHTOB
J.1. Menpneneesa u ctpoeHust aroMmos. CTpoeHue DNEeKTPOHHBIN
METaJIoB. MeTandecKkas CBSI3b U MeTaTTHIeCKast O6pa3OBaTeHBHBIﬁ pecypc
KpHCTaJUTMUECKasl peIéTKa. "TomaniHue
DNEKTPOXUMHUUYECKUH Psii HANPSDKEHU METaJuIoB.
du3nyeckne 1 XUMUIECKHE CBOHCTBA METAJLIOB. 3azianns. OcHOBHOE obiee
O61mue cnocoOsl Hoay4eHus MeTauios. [loHaTue o obpasoBaHue.
KOPPO3HM METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX Xumus", 8 - 9kiacc,
ot xoppo3uu. Cruiassl (CTaiib, 4yryH, JIOPATIOMUHHH, TpeHan(ep "O01aKo
OpoH3a) 1 ux HpHM@)I—;CHI/Ie B 6BI’£y 31 sHanmit". Xumus. 9 Kmace,
MIPOMBIIIICHHOCTH. XUMHYECKUH SKCIIEPHMEHT:
HIE)!MOHCTpaul/H/It P 00O "®usukon JIad"
OO0pa3Isl METaJUIOB U CIUIABOB. M3ydeHne pe3yabTaToB bu6morexa LIOK
KOPPO3HH METAILIOB (BO3MOYKHO HCIIOJIb30BAaHUE https://m.edso00.ru/7f41a636
BHJCOMATEPHAJIOB).
JlaGopaTopHbI€ OTBITHI:
O3zHakoMIIeHHE ¢ 00pa3aMu METaIOB U CIIaBOB, UX
(U3MYECKUMH CBOHCTBAMH.
Bbluncnenus: 10 ypaBHEHUSAM XUMHUECKUX PEaKLUi,
€CITM O/INH U3 PEareHTOB COAEPKHUT IPHUMECH

3.2 Baxkneime MeTaisl 16 16 [lenounbie METAIIBL: TIOJIOKECHHE https://resh.edu.ru/;

1 UX COCAUMHCHUA

B [lepromudeckoif cucteMe XUMHYECKIX 3JIEMEHTOB
J.U. MeHneneeBa, CTpOEHHE UX aTOMOB, HAX0XKJACHUE
B mpupoje. Om3uuecKkie 1 XHMUIECKHE CBOICTBa (Ha
npuMepe HaTpust u Kanus). OKCUIBI ¥ THIPOKCHJIBI
HATPUS U KaJHs.

[IpumeHeHue HIeI0YHBIX METAIIOB U UX COSAMHEHUH.
IllenogHO3eMeNbHBIC METALIBI MATHUN 1 KaJIBITHN:
mostokeHne B I1eproiaecKoi cucTeMe XUMHYSCKIX

https:// skysmart.ru.ru/

DNEeKTPOHHBIN
00pa3oBaTeNIbHBIN pecypc
"Jlomanaue
3aganus. OCHOBHOE 0011Iee
oOpa3oBaHue.
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anemeHnToB /.. MenneneeBa, CTpoeHHE UX aTOMOB,
HaxXoXJeHne B mpupoae. Puzndeckne u XUMUIECKHES
CBOMCTBa MarHus U Kajiblus. Baxkneime coennHeHus
KaIbIus (OKCHII, TUAPOKCU], coyin). JKECTKOCTH BOJIBI
U CIIOCOOBI €€ yCTpaHCHHUS.

AnromuHU#: Tionoxenue B [lepuonnyeckoii cucreme
xumuueckux aemenToB .. MenneneeBa, crpoeHue
aToMa, HaxoXKJIeHue B npupoje. Pusndeckue u
XUMHYECKHE CBOCTBA aMOMUHISL. AM(OTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCUA aTFOMUHUS.

Keneszo: nonoxenue B [lepnoauueckoii cucreme
xumuueckux snemeHToB .M. Menaeneea, ctpoeHue
aToMa, HaxoXXJIeHue B npupoxae. duzndeckne u
XHUMHYECKHE CBOMCTBA jkene3a. OKCHIIBI, TUAPOKCHIBI
u comu xenesa (I1I) u xenesa (III), ux cocras, cBoiicTBa
U noJiydyeHue. XUMHUYECKUN IKCIIEPUMEHT:
JleMoHCTpamu:

Oco0EHHOCTH B3aUMOIEHCTBAS OKCHIA KAIBILIUSI K
HaTpHs C BOJIOH (BO3MOXKHO HCIIOIb30BaHHE
BHAeoMaTepraoB). OkpamnBaHue IIaMEHH HOHAMHU
HATPUS, KaTUs U KaIbIUs (BO3MOXKHO UCIIOJIB30BaHHE
BuaeoMaTepuainoB) MccienoBanue cBOMCTB KECTKOM
Bozpl. [Iporece ropeHus xene3a B KHCIOPOE
(BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB).
JlabopaTopHBIE OMBITHL:

[IpoBeneHne KayeCTBEHHBIX peaKUUi Ha HOHBI
(MarHus, KaJabIys, aTIOMUHISL,

nuHKa, xenesa (II) u xemesa (1I1), mequ (I1), onucanue
MPU3HAKOB MX IIPOTEKAHHUS.

UccnenoBanme aMm(poTEepHBIX CBOHCTB THAPOKCHIA
AJIOMUHUS U TUAPOKCUIA IIMHKA.

[IpakTudeckre padbOTHI:

Ne 6. JKécTkoCTh BOIBI M METOBI €€ YCTPAHEHMUS.

No 7. Penienue sKCliepuMEHTAJIbHBIX 3aja4 110 TeEMeE
«BaxHeie MeTauIbl B UX COCAMHCHUS.
Bbluniciienus: 10 ypaBHEHUSAM XUMHUYECKUX PEaKLUi,
€CIIM OJTUH U3 PEarcHTOB JIaH B U30BITKE UITH COJCPKHUT
IPUMECH; MAacCOBOM JIOJIM BBIXOJIa MPOIYKTA PEaKIHU

Xumus", 8 - 9xiacce,
Tpenaxep "O6sako
3Hanui". Xumus. 9 kiacc,
00O "®wuzuxon JIad"

bu6nunorexa [IOK
https://m.edso0.ru/7f41a636
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HToro nmo pazaeny ‘ 20 ‘ 20 ‘ \

Pa3znen 4. XuMus U OKpyskawuias cpeia

4.1 XuMusa u 3 3 BemecTBa u Marepuansl B HOBCETHEBHOM XKU3HU httpS:// resh.edu.ru/;
OKpY’Karollas cpena yenoBeKka. be3omnacHoe Mcmoab30BaHue BCIIIECCTB U httpS// Sk Smart ru rU/
XAMHYECKHX peakuuii B ObITy. [lepBas moMoIs npu e
XUMHYECKHX 05KOTaX U OTPABJICHUSX. XUMHYECKOE DIIEKTPOHHBIN
3arpsi3HEHUEC Oprnca}ou_{eﬁ Cpeabl (HpCI[éJIBHaSI O6pa3OBaTeHBHBIﬁ pecypce
JIoIycTUMasi KOHLIEHTpalus BemecTB. Poinb XxumMuu B " J—I OMaIIIHIe
peIIeHNH SKOJIOTHIECKUX pobieM. XuMU9IecKuit 0 6
sKcriepuMeHT: JlemoncTpanun: Mzydenue oopasios 3aaHisl. LUCHOBHOE 00IHEe
MaTepHasoB (CTEKIIO, CIIABBl METAILIOB, IOJTHUMEPHBIE obpasoBaHme.
MaTepHaIbl) Xumus", 8 - 9kiacce,
Tpenaxep "O06naxo
3HaHmi". Xumus. 9 kiacc,
000 "®wuzukon JIabc"
bubmuorexa [IOK
https://m.edso0.ru/7f41a636
Hroro no pazueny 3 3
PesepBHbIe qacel/ 3 3
Hrtorosoe noBropeHue
OBUIEE YMCJIO YACOB 68 68
11O TTPOI'PAMME
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