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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C yYETOM KOHUENIUH MPENOAaBaHUs yueOHOro MpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanuu.

[Tporpamma mo xumum Aa€T MPEACTABICHUE O IENAX, OOIICH cTpaTeruu
oOydYeHMs, BOCIHTAHHUS W Pa3BUTUSA OOYYAIONIUXCS CPEICTBAMH Y4YCOHOTO
npeaIMeTa, YCTaHABJIMBACT 00s13aTeIBHOE MPEeIMETHOE coJiep KaHue,
npeIycMaTpHBaeT paclpeielieHHne ero Io KiaccaM M CTPYKTYPHUPOBAaHHE II0
paszziersaM M TeMaM TPOrpaMMbl 10 XHMHH, OINPEICISICT KOJUYCCTBCHHBIC U
KayeCTBCHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATCIBHOCTh ~ U3YYCHHS XHMHH C  y4ETOM  MEXKIPSAMETHBIX M|
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  Ipolecca, BO3PACTHBIX
O0CcOOEHHOCTEW O00ydYarouuxcs, ONpenessieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataM oOy4YeHHs] XUMUHU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XUMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PCHHUS
oOydJaromnierocsi, ero MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHpA, BAXKHYIO
poiib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrU M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA - CHIPHEBOM, JHEPIreTHUYCCKOM,

MUTIEBOW M SKOJIOTUYECKON 0€30macHOCTH, TPOOJIEM 3IPAaBOOXPAHCHHUS.
N3yuyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXHOCTEM IS CaMOpPa3BUTUS W
dbopMUpOBaHUS KYIbTYPhI JIMYHOCTH, €€ 0011el 1 (yHKITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM



o0ydJarolmuxcs, HaBBIKOB HMX CaMOCTOATENbHOW y4eOHOW  JesTeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEeATeIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS], 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B3IJISiZIa HA €IMHCTBO MPUPOIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIuXCs;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIEC, K UYEJIOBEKY, BHOCUT CBOU BKJIaJl B 3KOJIOTUUECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIE HampaBlICHHS B OOyUYCHHH XMMHUU OOECIIEUMBAIOTCS CHEIU(UKON
coJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  TEAaroruyecku
aJan THPOBAaHHBIM OTpa)KeHHEM 0a30BOM HAYKU XMMHUHM Ha ONpPECIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHSATUM XUMHHU, OCHOB
HEOPraHWYECKOW XMMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHHU.

CrpykTypa cofepKaHus MPorpaMMbl IO XUMHUHM C(POPMHUpPOBAHA HA OCHOBE
CHUCTEeMHOI0 Tojaxoaa Kk €€ m3ydeHuto. CojaepkaHue CKIIQJABIBACTCS W3 CUCTEMBbI
MOHSITUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATHN O XUMUYECKOU
peakiiun. OO0€ O3TH CHUCTEMbl CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIUAITY
MOCJIEAOBATEILHOTO PA3BUTHS 3HAHWK HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
pPa3HOr0  YpPOBHSA: AaTOMHO-MOJIEKYJISIPHOTO Y4Y€HHSI KaK OCHOBBI  BCETO
ecrectBo3Hanus; Ilepmonnueckoro 3akonHa /.M. MenaemeeBa Kak OCHOBHOIO
3aKOHA XHMHUH; YUYCHUS O CTPOCHUHM aTOMA W XUMHUYECKOW CBSI3W; MPEACTABICHUN
00 DJICKTPOJUTHYCCKON JHUCCOIMAIIMK BEIISCTB B pacTBOpax. TeopeTHUecKue
3HAHUS PACCMATPHUBAIOTCS HA OCHOBE SMITMPUUYECKH MOJTYUYCHHBIX U OCMBICICHHBIX
(baKkTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOTHSS

GyHKIMU OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEM



IIPAKTUYECKOTO MPUMEHEHUS U MTOJTYUYECHHS N3YYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CHOCOOCTBYET  (DOPMHUPOBAHMIO
IIPEICTABICHUS O XUMUUYECKOM COCTABIAIOLIECH HAyYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, LIEHHOCTHOIO OTHOLICHHWS K HAYYHOMY 3HAHUIO H
METOJaM IO3HaHMS B Hayke. M3ydeHune XWMHM NPOUCXOAUT C IPHUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeAaMeToB: «OKpyXKaloumid MHpY,
«buonorus. 5-7 kimaccel» U «dusnka. 7 Kinacey.

[Ipy wW3yyeHUM XUMHUHM TPOUCXOIUT (HOPMHUPOBAHUE 3HAHUU OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBbl XUMHUUYECKHX
3HAaHUM - BaKHEHUIIUX (HaKTOB, MOHATHUM, 3aKOHOB M TECOPETUUYECKUX IMOJIOKEHUH,
JOCTYIIHBIX OOO0OIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNH K HAyYHBIM METOJAaM I[IO3HAHUA TIPU HU3YYEHHH BEIECTB M
XUMHYECKUX peakiuii, B (GOPMHUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHHUH B Y4YEOHOINO3HABATEIBHOW M  y4eOHO-HCCIIENOBATEIHCKON
JESITEIbHOCTH, OCBOEHUU TIpaBHJI 0€30MacHOro0 OOpallleHHs C BEIIeCTBAMH B
IIOBCEIHEBHOM KN3HMU.

[Tpu u3yueHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs BaKHOE
3HauYEHUE MPUOOPENIH TaKHe 1EH, KaK:

(GopMupOBaHUE MHTEJUIEKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHMYECTBY, CaAMOCTOSITEIbHOMY NPHUHITHIO PEIICHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIMIMMCS YCIOBUSAM KU3HHU;

HanpaBJICHHOCTh  OOydYeHUs  Ha  CHUCTEMAaTU4YECKOe  MpUOOLIEHUE
O0y4arouMxcs K CaMOCTOSITENIbHON MO3HABaTENIbHOM JAESITeTbHOCTH, HAyYHBIM
MeToJaM TO3HaHMA, (OPMHUPYIOIIMM MOTHMBALIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

o0OecrieueHue yCJIOBUH, CIIOCOOCTBYIOMIUX MPHOOPETEHUIO 00YUYaIOIINMUCS

OIIbITa p33H006p33H0ﬁ ACATCIBHOCTH, IIO3HAHMA KW CAMOIIO3HAHHA, KIHOYCBBIX



HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JACATEIbHOCTH;

dbopmupoBanue o0miel  (QYHKIIMOHATBLHOM U  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATb U OICHUBATH SIBJIICHUS
OKPY’KAIOIIEro MUpa, MCIOJIb3ys 3HAHUS WU OIBIT, MOJYYEHHBIE MPU H3yYECHUHU
XUMUHU, TMPUMEHATh WX TPU pPEIICHUU MpoOJeM B TMOBCEAHEBHOW >KU3HU U
TPYAOBOU AEATEIBHOCTH;

dopmupoBaHue |y  0Oy4yarOIMXCS  T'YMAHUCTUYECKUX  OTHOIICHUM,
NOHUMAHUSI 1IEHHOCTU XHMHUYECKUX 3HAHMU 11 BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37]0POBbsI M OKPY>KAKOIIEH MTPUPOTHON CPEIBI;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuUis ¥ HANpaBIECHHOCTH JalbHEHIIEro

oOy4eHUsl.

OO0miee 4YMCIO 4YacoB, OTBEASHHBIX JUIS M3YYCHUS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiser 136 yacoB: B 8 kiracce — 68 gacoB (2
yaca B HeJeNo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenbHAsS MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KonnuectBo BemiecTtBa. Mosnb. MonsipHas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XMMHUUYECKasi pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYecKkue ypaBHeHUs. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHBIM 00OpPYA0BAHUEM, U3yUYE€HHUE U ONHCAHUC
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIOTOM) SIBJICHUM, HAOIIOIeHUE 1
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPAa3CIICHUs CMECEil: ¢ MOMOIIBI0 MarHuTta, (puIbTpoBaHUE,
BBIIApUBAHUE, AUCTHUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJIEKY
(1apocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHME U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TemoBoll >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

dusnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenbs. PacTBopbLI
HacplieHHble 1 HEHACBIILIEHHBIE PAcTBOPbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4desioBeka. KpyroBopoT Bonbl B IIPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3yromnie  (OCHOBHBbIE,  KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. Duznueckue MW XUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBs3b MEXKYy KJIIACCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEIICHNUE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHnsi ropeHust (Mmokapa), O3HAKOMJIEHHE C oOpasllaMh OKCHIIOB |
ONMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJbHBIX 3a/lad N0 TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEpHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepunonuueckoit cuctembl xumuueckux 3nmeMeHToB 1. M. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUM CMBICIT MOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJIA U
IPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuro B [lepunogunueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku W mnpaktuku. [[. M. MeHneneeB — y4y€HbId U
rpaXkIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHN
(ropeHue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunle ceéa3u

Peanuzamus MeXnpeaIMETHBIX CBA3€M NPU M3YYEHUM XHMHUU B 8 Kiacce



OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, ABJISIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAyYHBIH (DAaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaln3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIENb, SIBIICHHUC.

®dusnka: Marepus, aTroMm, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIH]I,
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYWHBI, SIUHUIIBI
M3MEPEeHHS, KOCMOC, IJIaHEThI, 3BE3 161, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOJIHI,

IMOJIC3HBIC UCKOIIACMBbIC, TOIINIMBO, BOAHBIC PCCYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBUHM C IIOJIOKECHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIWYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Kiaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIICCTB. XHMHYECCKUC
CBOMCTBa BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, T€HETUYECKAsl CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMUUeCKUX PEAKIMH MO pa3IuyHbIM NpU3HaKaM (110 YHUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUHU BEHIECTB, MO TEIUIOBOMY 3((deKTy, o
W3MEHEHHUIO CTEMEeHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUH, TEPMOXUMUUECKUE
YpaBHCHHUA.

[lonsitue o ckopoctu xumuyeckoi peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOpPATUMBIX XMMHYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. [lonarue o katanusze. [loHITHE O XMMHUYECKOM paBHOBECHUH. DAKTOPHI,



BJIIMAIOIIKMEC Ha CKOPOCTDH XUMHUYECKOU p€akunnu " IIOJOKCHHUC XHMHYCCKOTO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUMALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MpOTEKaHUsI peaKluii MOHHOTO OOMEHa,
MOJIHBIE W COKpAalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHUW W CcoOJiei B CBETE€ TMPEJCTABICHUH 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOIHOCTH
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOKHO  WCHOJIb30BaHWE BHJIEO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakMu pas3joKEHHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBbI0 KAUYECTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTaniibl M UX cOeTUHEHUS

OO6mass XapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIC CTeNeHH OokucieHus. CTpoeHue W (PU3MUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C METAJUIaMH, HEMETaJlJlaMH, IIejgo4amMu). XJIOPOBOJOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BaxkHeuue XJIOpuAbl U UX
HAaXOXXJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTereHH OKucieHHWs. CTpoeHne W (U3UYCCKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U CePhbl. AIINTOTPOIHBIE MOAUDUKAIIUN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoAOpOAd, CTpOeHUE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIIBI CEPhl KaK MPEACTABUTEIN KHUCJIOTHBIX OKCHJIOB.



CepHass kuciora, (Quanueckue M XHUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsSl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEpHOW KHUCIOTBHI.
IIpumenenue cepHoit KucaoThl. ConM CepHOM KUCIIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHUM B TPUpPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XuMru4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coiam aMMOHUS,
ux GU3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKPY>KaIOIIEH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
altoTponHeie Moaudukanmuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnons3zoBanue hochaTtoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapaktepucTtuka dmemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHblE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHUEe MpPOOJIEeMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
adekr. YronpHas KUCIOTa M €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKHU BaKHBIX BEUIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, INOJy4YEHHE W
npumenenne. CoenuHeHuss KpeMHusi B mpupoje. OOuiue mnpeactaBieHuss 00
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTEeIbHbIE MaTepHUallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HMCTIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON JKU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPTraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
raJjloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  CcOoeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JICHUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJIeHHE MpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu azota, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepragoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX yH0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOMCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢GocdaT-uOH U U3yYEeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMN a30THOU KUCJIOTBI C MEJIbIO
(BO3MOKHO HCTIO0JIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHHUE Mo/iesen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHUEe, COOMpaHUE, PACITIO3HABAHUE M H3yUCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX Peakiuii Ha KapOOHAT H
CWIMKAT-UOHbBl W HW3y4YE€HHE TNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHeuime HeMeTaIlIbl U UX COCINHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mrast XapakTEepUCTUKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. WM.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasl ~ KpUCTAIMYecKass  pemérka.  DNeKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0riue
crnocoObl mosyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYTYH, IIOPAIIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.



[Ilenounble MeTawibl: nojiokeHue B [leproamyeckoil cucteMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpOeHHE MX aTOMOB, HaXxOXICHUE B IMPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl U
TUAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB U HUX
COCMHECHUN.

IllenouyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nUeCcKrue U XUMUYECKHE CBOMCTBA MarHus
U Kanplmsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, Haxo)KAeHue B mnpupone. dusnyeckue u
XUMUYECKHE CBONCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCuabl, Tuapokcu bl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB M CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3Y4YEHUE  PE3yJIbTATOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOBI, MPOLECCA TOPEHUS KEJIe3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbIX PEaKIMi Ha MOHBI: MAarHWs, KajbLUs, alFOMUHUSA, LIMHKA, JKelie3a
(1) u xemne3a (1), mequ (I1), HaOIOACHUE W OMTUCAHKE TTPOIECCOB OKPAITUBAHUS
IUJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YeEJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beulects, nanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYECKUX
poOJieM.

Xumuueckuit IKCnepumenm:



n3y4yeHue oOpaslioB MATEpUANOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTepHabl).
Mesxcnpeomemmnuwie ceasu

Peanuzanmsi MEXNpeaMETHBIX CBA3CH NpH M3yYeHUH XWUMHUH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMIMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHITHS: HAyYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHUE, MOJICb, SBJICHUE, IAPHUKOBBIH
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

dusnka: Marepusi, aTroM, OJJICKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHI,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUCCKUN 3apsj, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTODIIEMEHT, BEIIeCTBO, TeJI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTALITUYECKA S
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢ortocunTes, apixanue, 6mocdepa, 3KOCUCTEMA, MUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rugpocdepa, MHUHEpPAJbl, TOPHBIE TOPOJBI,

IIOJIC3HBIC UCKOIIACMBIC, TOILIMBO, BOOAHBIC PCCYPCHI.

Ilnanupyemble pe3yjbTaThbl OCBOEHHSI NMPOrpaMMbl IO XMMHHM Ha YPOBHe
OCHOBHOT'0 0011er0 00pa30BaHMs.

N3yyenne XxuMum Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs HAIPABICHO
Ha JOCTH>KEHUE OOYyYaroIUMUCS JTUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX

PE3YyIBTATOB OCBOCHHMS yU€OHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDI
JIn4HOCTHBIE PE3yIbTaThl OCBOCHHSI MPOrPAMMBI  OCHOBHOI'O 0OIIETro

o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMHUU B €AUHCTBE Y4YeOHOU U



BOCIIMTATEIbHOU ACATCIBHOCTH B COOTBCTCTBUU C TPAAUITHOHHBIMU pOCCHﬁCKHMH
COOMOKYJIBTYPHBIMN W AYXOBHO-HPABCTBCHHBLIMU ILICHHOCTAMH, IIPUHATHBIMHU B
O6H_IGCTB6 npaBujJiaMMd MW HOPMaMH IIOBCACHHUS U CHOCO6CTByIOT nmponeccam

CaMOIIO3HaHHsA, CAMOPAa3BUTHUA U COLMUATIN3 AN 06yqa}01111/1xc;[.

JIn4HOCTHBIE pPE3ybTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATENILHON JIEATEIbHOCTA B COOTBETCTBUU C TPAJAUITMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ylbTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
pacuIMpeHue onbITa IesTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU WHMOpManuei o
NEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATUBHOM KOMIICTEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruX  BUJAX
NEATeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JESITEIHHOCTH IIPHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M TMOCTYNKA CBOMX TOBapUIIEH C MO3ULIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBSA3AX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHUBBI, HAIPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBIICHUM,



MO3HABATEIbHON, MH()DOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHIO M T[O3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOW U  HCCIEAOBATENbCKOM
NeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0pOBbIM 00pa3 *U3HU, OCO3HAHUE MOCIEICTBUH U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYyAy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHANBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHSI 00pa30oBaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
mpaBuI 0€30MaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMHU, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBBIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEANOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTel UX pEeLIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, Teopusl,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOpPbIE



HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMEeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHMH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (HopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHUYECKUX TMOHITHH (BBIACISATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeETanpeIMETHBIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJIENIH, UCTIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBaTh IMMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICIICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IMOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX OSKCIEpUMEHTOB, YyMEHHE HaOJoAaThb 3a XOJIOM IIpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHoli padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITHIO
Pa3IUYHBIX BUJOB U (OPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHHS, CIPaBOYHBIC



nocobusi, pecypcbl VHTepHETa), KPUTUYECKH OIECHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTHh pa3iMYHble METOABI M 3allpOChl MPHU TOUCKE U O0TOOpe
uHGOpMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpPOU aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (pOpMY IpeacTaBlieHus HHOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOU H
UCCJIEI0BATEIBCKON JESTENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

yYMEHHs 3aJaBaTh BOIPOCHl (B XoJe Auanora W (Wiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOTo OIbITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENTbHOCTH  TPH  pEHICHUHU
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUHM, ONpEJCIeHHe KpPUTEPHUEB IO OILEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE YHUBEpPcaibHbIe yueOHbIe 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee A (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATENbHBIX 3a7]a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHMBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE

WCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCJIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATDBI



B cocraBe nmnpeAMETHBIX PpE3YJIbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enaepalibHON pabdoueil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAay4yHbIE 3HAHUS, YMEHHUS M CHOCOOBI
NeUCTBUM, crenudpuyeckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NESATENbHOCTH 10  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro  HMHTepIpeTalu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUSX.

K xonny o0yuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHSTHI: aToM, MOJIEKyJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOIHASI U HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIDHAasi Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiaccuUKalus peakuui: peakuuu
COCIMHEHHUS, PEaKIUU pPAa3J0KEHUS, PEaKIUU 3aMEeIICHUs, peakluu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHYECKasl CBs3b, MOJSPHAS WM HEMOJISIpHAs KOBAJIEHTHAs CBS3b,
WOHHAasl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(Mpo1eHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHATHUS NIPU ONUMCAHUM BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COEAUMHEHUH II0
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT MX NOJIOKeHHs B Ilepumonnueckoil cucreme,
3aKOHOB COXPaHEHMsI MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh [OHATUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpynmna (b-rpymnmna)», maneie u
OOJbIIME NEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B



tabimue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MenpneneeBay C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj sAapa, OOIIee YUCIO 3JIEKTPOHOB
U pacrpeieieHle UX M0 IEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D DEKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPEBpalleHUl B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUECKOHN PEeaKIny;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIBHON AEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, Kiaccu(UKaIHUIO,
BBISIBICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUSI — HAONIOJIEHHE, W3MEpEHue, MOJICIUPOBAaHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh ~ NIpaBUJaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil u
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTHUE).

K xon1y o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKHX TOHATHWA: XUMHWYECKHU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJCHTHOCTH, JJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasl PEaKlusi, XUMUUIECKas CBS3b, TEIJIOBOM 3P deKT
peaKkiu¥, MOJIb, MOJISIPHBI  OOBEM,  PacTBOp,  AJICKTPOJIHUTHI,



HE3JICKTPOJIUTHI, SJICKTPOJIMTUYECKAA HUCCOLMALIMS, PEaKUUH HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE H  BOCCTAHOBJICHHE,
ajuioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHas,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKas pemeéTka, KOPpO3Hus METaJLIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITUUH U
MPUMEHSTH 3T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX TIPEBPAICHHI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeQuHEHuN 1o (GopmysiaMm, BHI XUMHUYECKON
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIUIMYECKOMN
PEETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbici llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasnmuyuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpymnmna (b-rpynma)», Maneie u OoJblIM€ MEPHOJBI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OMNHUCAHUE
puMepaMHi MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUl;



COCTaBIIATh YPAaBHEHUS DJICKTPOJIUTHYCCKON THUCCOIMAIIUN  KHCIIOT,
LIEJI0YEH U COJICH, OJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMH HOHHOIO
oOMEHa, ypaBHCHHUS pEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpeIBaTh CYINIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX — pPEaKITUi
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OallaHca 3TUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHHSA,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSIPHYEO MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COCJIMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIUH;

CcOOJIFO1aTh rpaBuia MOJIB30BaHUsI XUMHYECKOUN MOCYI0U u
nabopaTopHbIM O0OpYJIOBAaHHMEM, a TakKKe TMpaBwiIa oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0  BBIMOJTHCHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOAUTH  PEaKluu, MOATBEP)KIAIONIME  KAaYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIEC OIEpaIlMi MBICIUTEIFHON ACSTEIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XAMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHS —
HaOJII0IeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEasIbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne HaumenoBanue KosauyecTBo yacoB OcHoBHbBIE BBl J1eSITeJIbHOCTH DJIeKTPOHHBbIE
n/n pa3aeyioB M TeM Bcero | Kontpoa | Ilpaktu 00yyarmmxcs (undposbie)
NPorpamMmbl bHbBIE YyecKue o0pa3oBaTe/IbHbI
padoThI padoTsI e pecypchbl
Pasznea 1. IleppoHayajibHble XUMHYECKHE MOHSATUHS
11 XHUMHS — BaKHas 5) 0 2 PackpsIBaTh CMBICIT N3y4aeMbIX OHATHH.

00J1acTh €CTECTBO3HAHUSA
U NIPAKTHYECKOU
NETEILHOCTH YEJI0BEKA

PackpbiBaTh posih XUMUU B TIPUPOJIE U KU3HU
YEJI0BEKA, €€ CB3b C IPYTUMU HAYKaMU.
Paznnuath YWCTBIE BemeCTBA H  CMECH,
OJTHOPOJIHBIE ¥ HEOTHOPOIHBIC CMECH.
Paznmmuate  Qusuveckne W XUMHYECKHE
SIBJICHUS.

CnenoBarh  anropuTMaMm  HCIOJIb30BAHHS
9KCIIEPUMEHTAJIbHBIX METOJIOB —

HAOJIOICHUS U SKCTIEPUMEHTA.

HaGmrogath W omumchiBaTb OOBEKTHI TIPH
MPOBEJCHUH JEMOHCTpAlUi U J1aOOpaTOPHBIX
OTIBITOB T10 U3yYCHHIO

¢u3znyecKkux CBOICTB BEUIECTB, CHOCOOOB
pas3ziesieHus: CMeceil BEeIecTs.

[IpoBOIUTH XUMHMYECKUN OSKCIEPUMEHT IpU
pa3zienieHuu cMeceil (Ha mpumepe OYUCTKU
MOBapeHHON COMM) B  XOJCMPAKTHUECKOUN
paboThl Ne 2.

CrnenoBatb paBUiIaM T0JIb30BAHUS
XUMHYECKOH MOCYA0H U 1ab0paTOPHBIM
obopymoBaHueM, a  TaKke  IMpaBUIaM
oOpallleHHs ¢ XMMUYECKUMU BEIIeCTBAMU

B COOTBETCTBUU C MHCTPYKIIHEH

MIPU BBITIOJIHEHUH MPAKTUYECKOM

paboTtsr Ne 1.

https://lesson.acad
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BricTpauBarh pa3sBEpHYTHIE IHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALIUIO U3
yuyeOHMKa W  CHpPAaBOYHBIX  MaTepUalIoB,
IrpaMOTHO

UCIIOJIb30BAaTh  W3YYEHHBIN MTOHATUIHBIN
amnmapar Kypca XuMHH

1.2

BemiectBa u xumuueckue
peakuuu

15

OnpenensaTb NpU3HAKU XUMUYECKUX PEAKIIMM,
YCIIOBUS UX MPOTEKAHHUS.

OOBACHATP  CYIIHOCTb  (QU3WYECKUX U
XUMHYECKUX SIBJICHUM C TOUKU 3pEHUs
ATOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KinaccudumupoBaTs XumMuaeckue

peakuuu (1o YMCIy U COCTaBy

pearupyromux 1 00pa3yronmxcs

BEIIIECTB).

CoctaBaiatb popMyIibl OUHAPHBIX

BEUIECTB TI0 BAaJIEHTHOCTH M  OMPENIENsTh
BaJICHTHOCTH MO (hopMyJiaM BEUIECTB.
PaccraBnsars ko3¢ duiineHTs

B YPaBHEHUSIX XUMHUYECKUX PEAKIIUM.
Habnmiogate u omnuchiBaTh OOBEKTH IPU
MPOBEJICHUH JEMOHCTPALUA U J1aOOPaTOPHBIX
OTIBITOB.

[IpoBoauTh  BblUMcIeHUS 10  (opmynam
XUMHYECKUX COCTUHEHUI U ypaBHEHUSM
XUMHYECKUX PEaKIIUH.

[IpuMeHsTh ecTEeCTBEHHO- HaydHbIE METOJbI
no3HaHuss (B TOM uucie HaOIOJeHHeE,
MOJIETUPOBAaHUE, JKCIEPUMEHT U OCHOBHBIE
omepanuu

MBICIIUTENBHON AEATEIbHOCTU

(cpaBHeHUe, KIaccupUKaIINs)

BoicTpanBath pa3BEpHYThIE MHCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALIUIO U3

https://lesson.acad
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yuyeOHMKa ¥  CIPAaBOYHBIX  MaTepHasoB,
IrPaMOTHO

UCIIOJIb30BAaTh  W3YYEHHBIN MTOHATUIHBIN
anmapar Kypca XMMHHU.

Wroro mno paznmeny 20
Pasnen 2. Baxuneiime npeacrtaBuTe/ M HEOPraHMYECKUX BelECTB
2.1 Bo3ayx. Kucnopo. 6 0 0 Hcnonp30BaTh XMMUYECKYHO CHMBOJHMKY Juisi | https://lesson.acad

TToustite 00 okcumax

COCTaBJICHUS dbopmyn BEILECTB,
MOJICKYJSIPHBIX ~ yYpaBHEHHH  XUMHUYECKHX
peaKuunii ¢ yyacTUEeM KHCIIOpOJa.
XapaxkTepu3oBaTh (OMHUCHIBATh) COCTaB
BO3/yXa, (GU3NYECKHE U XUMHUYECKHE CBOWCTBA
KHCIIOPO/Ia, CIOCOOBI €r0

NOJTy9eHUsl, TPUMEHEHHWE W 3HAuYeHHE B
NPUPOJIC 1 )KU3HU YEJIOBEKa.

CpaBHHBATh peaKIUU TOPEHUS U

MEJIEHHOTO OKHUCIICHHUSL.

OOBSACHATD CYILIHOCTb 9KOJIOTHYECKUX
npo0IieM, CBA3aHHBIX C 3arps3HEHUEM

BO3/IyXa.

CnenoBarp mnpaBuiaMm Oe30macHOW pabOThI B
naboparopuu npu HCIOJIb30BaHUU
XUMHYECKOH TocyAabl U o0OopynoBaHus, a
TaK)Ke TMpaBWiIaM OOpalleHUus C TOPIOYUMU
BELIECTBAMMU.

[InanupoBaTh U OCYIIECTBIATH Ha

MPAKTHKE XUMHYECKHE 9KCIIEPUMEHTHI,
MIPOBOAUTDH HAOIIOICHUS, JIeaTh BHIBOIbI

0 pe3yabTaTaM dKCIIepUMEHTa

OpU TPOBEICHUU IJIa0OPATOPHBIX OMBITOB U
HPaKTUYECKON pabOTHI.

Bbruncnare konu4yecTBO BellecTBa, 00bEM raza
no ¢opmynamM. YdYacTBOBaTb B COBMECTHOM
paboTe B rpymre.

emy-
content.myschool.
edu.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

BricTpauBarh pa3sBEpHYTHIE IHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MHPOPMALIUIO U3
yuyeOHMKa W  CHpPAaBOYHBIX  MaTepUalIoB,
IrpaMOTHO

UCIIOJIb30BAaTh  W3YYEHHBIN MTOHATUIHBIN
amnmapar Kypca XuMHH

2.2

Bonopox. Ionstue o
KHCIIOTaX M COJISIX

PackpeiBaTh CcMBICT HW3y4aeMbIX IOHATHH U
NPUMEHATh JTH TIOHATUS TPU ONHUCAHUH
CBOMCTB BEILIECTB U X IIPEBPALLICHUN.
XapaxkTepru3oBaTh (OMHUCHIBATH)

duzndeckue M XUMHYECKHME  CBOMCTBA
BOJIOpO/IA, CIIOCOOBI ero TIOJTY9CHHS,
MIPUMEHEHHE.

CoOupats ipubOp IS IOJIYy4E€HUS BOJOPOIA.
Hcnonp30BaTh XUMHYECKYIO CHMBOJIUKY TSI
COCTaBIICHUS bopmyn BEIIECTB,
MOJIEKYJIIPHBIX ~ ypaBHEHUH  XUMHUYECKHX
pEeaKuuii C ydacTUEM BOJIOPOA.

Bbruncnsite  MOJIIPHYIO Maccy — BEILECTB;
KOJMYECTBO BellecTBa, O0OBEM Trasza, Maccy
BELIECTBA;

[IpoBoauTh  pacy€Tbl 1O  ypaBHEHUSIM
XUMHYECKUX PpEeaKlMii: KOoJn4yecTBa, 00bEMa,
MAaccChl BEIIECTBA 110 U3BECTHOMY

KOJIHMYECTBY, 00BEMY, Macce peareHTOB WIIU
MPOJIYKTOB PEAKIUU.

CrnenoBarp mpaBuiaMm Oe30macHO paboOThI B
naboparopuu npu MCIOJIb30BaHUU
XMMHYECKOH Tocyabl U oOopynoBaHus, a
TaK)Ke TMpaBWiIaM OOpalieHUus C TOPIOYUMHU
BEIIIECTBAaMU B OBITY.

[InanupoBaTh M OCYILIECTBISTH HA

MpaKTUKE XUMUYECKUE JKCIIEPUMEHTBI,
MIPOBOAMTDH HAOIIOJICHUSI, IeTaTh BHIBOIbBI

https://lesson.acad
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10 pe3yJbpTaTaM 3KCIIEpUMEHTA.
YdacTBOBaTh B COBMECTHOM paboTe B rpyIiie

2.3

Bopna. PactBopsl.
ITonsarue 00 0OCHOBAHUAX

PackpsiBaTh CMBICI HM3y4aeMbIX MOHATHH U
IPUMEHATh JTH IIOHATUSA IPU OINHUCAHHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
XapakTepu3oBaTh (U3NUECKUE U XUMHUYECKUE
CBOWCTBA BOJIbI, €€ POJIb KaK PacTBOPUTENS B
IIPUPOJHBIX IIPOLIECCAX.

CocTaBisaTh ypaBHEHUS XUMUYECKUX PEAKIIMM
C y4aCTHEM BOJIBI.

OOBSICHATD CYIIHOCTh 3KOJIOTUYECKHUX
npoOieM,  CBA3aHHBIX C  3arps3HEHHEM
IPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJBI OT
npuMeced, Mepbl II0 OXpaHe BOJX  OT
3arpsA3HEHUS.

[ImannpoBaTe M OCYIIECTBIATH Ha IMPAKTHUKE
XMMHMYECKHE  DKCHEPUMEHTBHI,  IPOBOJIUTH
HaOIr0/IeHNs, JeaTh BBIBO/bI 110 pe3ysbTaTaM
JKCIEPUMEHTA pu IIPOBEICHUU
7a00paTOPHBIX  ONBITOB M HPAKTUYECKOH
paboTHI.

CrnenoBarp mpaBuiam Oe30macHOW paboThl B
nabopaTtopuu pu UCIIOJIb30BaHNNU
XUMHUYECKOH TOCY/Ibl M 000PYI0BaHMUSL.
[IpoBOIUTH BBIUMCICHHS C INPUMEHEHUEM
NOHATHSL  «MaccoBas JOJs  BELIECTBA B
pacTBope».

BeicTpanBath pa3BEpHyTbIE INHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MHPOPMALIUIO U3
y4yeOHMKa M  CIPAaBOYHBIX  MaTepHaos,
IrPaMOTHO UCIIOJIB30BaTh U3Y4YCHHBIN
MOHATUMHBIN annapar Kypca XUMHUHU

https://lesson.acad
emy-
content.myschool.
edu.ru/04/08

2.4

OCHOBHBIC KIIACCHI
HCOPraHNM4YCCKUX

11

KnaccudumnupoBars n3ydaemble BeIlIecTBa IO
COCTaBY U CBOMCTBaM.

https://lesson.acad
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COEIMHEHUIN

CocraBisath  (QOpPMYNIBI  OKCHJIOB, KHUCIOT,
OCHOBaHMI, coJiei ®W Ha3pIBaTb HUX II0
MEXyHapOJHOW HOMEHKJIIAType.
[Iporuo3upoBars cBOMCTBA BEUIECTB HA OCHOBE
0O0IMX XUMHUYECKUX CBOWCTB HM3YUYEHHBIX
KJIACCOB/TPYIIT BEMIECTB, K KOTOPHIM OHHU
OTHOCSITCSI.

CocraBisTh MOJICKYJISIPHBIE ypaBHEHUS
peakuuii, WUTIOCTPUPYIONINX  XUMHYECKUE
CBOWCTBA M CMOCOOBI TOJYYCHHUS! BEIIECTB
M3YYEHHBIX  KJIACCOB/TPYIII, a  TaKxke
MTOITBEPIK IAIOTIINX TE€HETUYECKYIO
B3aUMOCBSI3b MEXKITY HUMHU.

[Ipon3BOUTE BBIUUCIEHUS IO YpPaBHEHUSIM
XUMHYECKUX PEAKIIUH.

[[nanupoBaTh W OCYIIECTBIIATh HAa IPAKTHUKE
XUMHYECKHE  DKCIEPUMEHTHI,  MPOBOJIUTH
HAOJIOICHY S, JIeNIaTh BBIBOJBI IO pe3ylbTaTaM
JKCIIEPUMEHTA npu MIPOBEICHU U
7a00paTOPHBIX  ONBITOB U IPAKTHYECKUX
pabor.

CnenoBarp mnpaBuiaMm Oe30macHOW pabOThI B
naboparopuu npu MCIOJIb30BaHUU
XUMHYECKOH MOCYAbI U 000pYyI0BaHUS.
BricTpauBath pa3BEpHYThIE NHCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON HAa MH(POPMAIHUIO U3
yueOHMKa W  CHOPAaBOYHBIX  MaTEpUAJIOB,
rPaMOTHO UCMOJIb30BaTh W3Y4EHHBII
MOHSATUMHBIN annapar Kypca XUMHHU

content.myschool.
edu.ru/04/08

Wroro no pazzneny

30

Paznen 3. Ilepmonmueckunii 3akoH u Ilepmoamyeckasi cucrema xumudeckux djaementoB JI. U. Menpaeneea.
Crtpoenue atomoB. Xumuieckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIHU

3.1

[Iepronnueckuii 3aK0H U
[lepronnueckas cucrema

7

0

0

PaCKpBIBaTL CMBICIJT IICPUOANYCCKOT'O 3aKOHA.
OnuceIBaTh CTPOCHUC Ta6J'II/II_ILI
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XUMUYECKUX JIEMEHTOB
. . Mennene-eBa.
Crpoenue aToMa

«IIepuoauyeckas CUCTEMAa  XMMMUYECKUX
anemeHToB .M. Meneneeray.
Monenuposatb CTPOCHHE aToma,
DHEPreTUYECKUX YPOBHEM U IOAYPOBHEH IIPU
IIOMOIIIH PUCYHKOB, AJIEKTPOHHBIX
KOHQHUTypauuid H DJIEKTPOHHO-TPAQUIECKUX
dbopmyi.

[MosicusTh (UBUYECKUN CMBICT TMOPSAKOBOTO
HOMEpa, HOMEpPOB IIepUOJA U  TPYIIBI
JJIEMEHTA.

XapakTepu3oBaTb  XUMUYECKHE  DJIEMEHTHI
NEPBBIX TPEX MEPUOJIOB, KAINN, KaJbLUNA U UX
COCVMHEHUS o TTOJIOKEHUIO B
[Tepunonnueckoit cucreme [I.11. Menaeneena.
OObscHAT,  OOmIMEe  3aKOHOMEpPHOCTH B
U3MEHEHUU CBOMCTB XHMHYECKUX 3JIEMEHTOB
(M3MEHEeHHE pamuycoB aTOMOB,
ANEKTPOOTPHUIIATENILHOCTH, BaJICHTHOCTH) U UX
COCMHEHUM B Mpefesiax MaJbIX MEpPHOJIOB U
IJIaBHBIX MOArpyHN C YY4ETOM CTPOCHHUS HX
aTOMOB;

Y4acTBOBaTh B COBMECTHOM paboTe B Mape Uiu
rpynme.

BeicTpauBarth pa3BEpPHYThIE IHMCBMEHHBIE U
YCTHBIE OTBETHI C OMOPON HAa UH(POPMALIIO U3
yueOHHMKA U IPYTUX UCTOYHHKOB, B TOM YHCIIE
HMuTtepHera

content.myschool.
edu.ru/04/08

3.2

XuMuyeckas CBSI3b.
OKHCIIUTEIIFHO-
BOCCTaHOBHUTEILHBIE
peakuuu

PackpbIBaTh CMbICIT H3y4aeMbIX TOHATHH.
Onpenensitb BHUJ XUMHYECKOH CBSI3M B
COEJIMHEHUHU.

MopenupoBaTe  CTPOGHHE  MOJEKYHd  IIpU
IIOMOIIY PUCYHKOB, MOJIEJIEH, FIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.

Hcnonp30BaTh XMMHYECKYK) CHMBOJIMKY JUIS

https://lesson.acad
emy-
content.myschool.
edu.ru/04/08
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coctaBlieHUs1 (JOPMYI BEIIECTB, 3JECKTPOHHOTO
OasiaHca peakluid.

OnpenensaTh CTCICHb OKHUCIICHUS aTOMOB
XAMHYECKAX OJJIEMEHTOB TI0 QopMmynaMm U
COCTaBJIATH (OPMYJIBI OMHAPHBIX COEAMHEHHIMA
MO0 CTCNCHU OKHCIICHUS aTOMOB XHMHYECKUX
AJIIEMEHTOB.

Ornpenenatb OKUCITUTENb U

BOCCTaHOBUTEIb. PaccTaBisATh

K02 PUITEHTHI B cxemax MPOCTHIX
OKHCITHTEITLHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
METOJIOM 3JIEKTPOHHOTO OajaHca.

Habimro1aTh XUMHYECKUE OTTBITHI

10 IIaHY, aHAJTM3UPOBATH | JICJIaTh BBIBOJIBI.
Ucnonws3oBate KT mms co3manus mojenei,
MOJITOTOBKH TIPE3CHTAIIHM, TOKIIAJIOB 110 TEME.
BricTpauBath pa3BEpHYThIE NHCHMEHHBIE U
YCTHBIE OTBETHI C ONMOPON Ha MHPOPMAIHUIO U3
yueOHHMKa U IPYTUX UCTOYHHUKOB, B TOM YHCIIE
Nurtepuera

Hroro no pazgeny 15
PesepBHOE Bpemst 3 0 0
OBUIEE KOJIMYECTBO 68 4 5

YACOB II10 ITPOTPAMME




9 KUIIACC

Ne HaumenoBanue pa3nesoB u | KosimuectBo yacos OcHoBHbIE BU/IbI /1eSITEIbHOCTH DJIEeKTPOHHBI
n/n TeM NPOrpaMmbl Bcero | Konr IIpakTn 00yyarmmxcs e
poJb yecKkHne (uudgposbie)
HbIE padoThI o0Opa3oBaren
padort bHbIE
bl pecypcsbl
Paszpnen 1. BeiecTBo H XUMHYECKHE peaKIUH
1.1 [ToBTOpeHUE U yriayOaeHue 5 1 0 XapakTepr30BaTh XUMUYECKHE HIEMEHTHI https://lesson.
3HAaHWH OCHOBHBIX Pa3/eIoB NEPBBIX TPEX MEPUOJIOB, KAJIUs U KaJIbIIHs academy-
Kypca 8 kiacca 1o ux noJsioxenuto B [lepuoandeckoit cucteme | content.mysch
. . Menpeneena. ool.edu.ru/04/
Knaccuduuuponats u HazbBaTh | 09
HEOpraHUyecKue BEIECTBA M3YYEHHBIX
KJIACCOB.
OmnuceiBaTh 00IIME XUMHYECKHME CBOMCTBaA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIATh
CBOIiCcTBa pUMepaMu MOJICKYIISIPHBIX
YpaBHEHUN XUMHUUYECKUX PEaKIIUH.
Onpenensats BUJ XUMMYECKOW CBSI3U M THI
KPHUCTANINYECKOM peIIéTKN BEeIecTBa.
[IporHo3upoBarh  CBOIiCTBa  BELIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS.
BeicTpauBate pa3BEpHYTHIE NHCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOM HAa MH(YOPMALIUIO U3
y4yeOHHKa M CHpPAaBOYHBIX  MaTepUalOB,
I'PaMOTHO UCIIOJIb30BaTh U3yUYCHHBIH
MOHATUMHBIN anmnapar Kypca XuMuu
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 PackppiBaTh CMBICT HW3y4aeMbIX MOHATUH U | https:/lesson.a

XUMHUYCCKUX peaKI_lI/Iﬁ

NPUMEHATh 3TH IIOHATHS IPU  OINUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
KnaccupunupoBarb XMMHUYECKHE PEAKIMU IO
pPa3IMYHBIM IPU3HAKAM.

cademy-
content.myscho

ol.edu.ru/04/09



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

VYcranaBnuBaTh  3aBUCUMOCTh CKOPOCTHU
XUMUYECKOM  peakuuu  OT  Pas3IMYHBIX
(dakTopoB.

IIporno3upoBaTh BO3MOXKHOCTH HPOTEKAHUS
XUMUYECKAX IIPEBPAIICHUM B  PA3IMYHBIX
YCIOBUSX.

Ornpenenarb OKUCIUTEIb U BOCCTAHOBUTEND B
OBP.

CocTaBisITh SJEKTPOHHBIN 0anaHC U PEaKIUU.
HpOHSBOI{HTB BBIUUCIICHUSA 110 XHUMHUYCCKHUM
YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe B Tape
WJINA TPYIIIIE.

BeicTpanBarth pa3BEPHYThIE NUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha MH(GOPMAIHIO U3
yueOHMKa ¥  CIPAaBOYHBIX  MaTepHalioB,
rPaMOTHO UCIOJIb30BaTh U3YyYEHHBIN
MIOHATUWHBIN anmapar Kypca XuMUU

1.3

DIIEKTPOJIUTUYECKAS
auccouuanus. XuMuieckue
peakiuu B pacTBOpax

PackpbIBaTh CMBICT M3y4aeMBbIX MOHSATHIM,

a TaKXe CMBICI TEOPUHU IJIEKTPOJIUTUUYECKON
JUCCOLIMALINY.

OOBACHATD TPUUUHBI  AIIEKTPOIPOBOJIHOCTHU
BOJHBIX pPacTBOPOB  BEIIECTB, pasziNyaTh
cialble U CUIIbHBIE AJIEKTPOJIUTHI.

CocTaBisaTh ypaBHEHHsI TUCCOLMALIUUA KHUCIOT,
miesio4ueld M CoJeil, MOJIHbIE U COKpalléHHbIC
MOHHBIC YypaBHEHUS XUMHUYECKHX peakuui
MOHHOTO O0OMEHa, KpaTKiue MOHHbIE YPaBHEHUS
MPOCTBIX peaKlnuil TUAPOIIN3a COJeH.
XapakTepu3oBarTh obmue XUMHYECKHE
CBOWCTBA BEUIECTB pA3JMYHBIX KJIACCOB Ha
OCHOBE TEOpun ANEKTPOIUTUUECKON
JUCCOLMALM;  TMOATBEPKIATh CBOIICTBa
IpUMepaMu  MOJIEKYJSIDHBIX M HMOHHBIX

https://lesson.a

cademy-
content.myscho

ol.edu.ru/04/09
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YPaBHEHUN XUMUYECKUX PEAKIIUM.

Pewmars skciepuMeHTaIbHbBIE 3a1a4U

10 TEME.

[ImaHnpoBaTh M OCYIIECTBIIATH HA IIPAKTUKE

XUMHUYECKAE  JKCIEPUMEHTBI,  IPOBOJIUTH
HAOJIIOICHUS, J1e1aTh BBIBOJBI IO Pe3ybTaTaM
DKCIIEPUMEHTA pu IIPOBEICHUH

71a00pPATOPHBIX OTBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh mnpaBujiaM Oe€30MacHON pabOTHI B
nabopaTopuu npu WCIIOJIb30BAHUHN
XHUMHYECKOU TIOCYIBI M 000y IOBAHUS.
HpOBOJII/ITI) BBIYUCIJICHUSA 110 XUMHUYCCKUM
YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJINA TPYIIIIE.

BeicTpanBath pa3BEpHYTHIC TMCEMEHHBIC

U YCTHBIC OTBETHI C OTMOPOH Ha WH(MOPMAIIHIO
U3 y4eOHMKa W  JIPYTMX  HCTOYHHKOB
uHpopManuu, B ToM yrcie MHaTepHeTa

Hroro no pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
2.1 OO0r1ast XapakKTepUCTHKA 4 OObscHATH  00mIME  3aKOHOMEpPHOCTH B | https://lesson.

XUMUYECKUX JIEMEHTOB
VIl A-rpynmsl. ["anoreHs

U3MEHEHMM CBOHCTB HEMETAUIOB M HX
COEMHEHUHN B Ipejesax MajlblX MEPHOJOB U
IJIaBHBIX MOATPYIIIL.

[Tepuonmyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YUETOM CTPOECHHUS UX ATOMOB.
XapakTepu3oBaTh (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB TaJOreHOB (Ha
IpUMEpE XJIOPa) M  CIOXHBIX  BEILECTB
(xJIopoBOJIOpOJIA, XJIOpUIA HATPHs), CIOCOOBI
UX MOJIy4EHUs, IPUMEHEHHUE U 3HAUCHHE

B [IPUPOJE U )KU3HU YEJIOBEKA.

academy-
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ool.edu.ru/04/

09



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

OnpenensTs XJIOpUI-UOHBI B paCTBOPE.
[ImaHupoBaTh M OCYIIECTBIIATHL HA IIPAKTUKE

XUMUYECKAE  OKCIEPUMEHTBI,  IPOBOJIUTH
HAOJIIOJICHUS, JIEJIaTh BBIBOJBI M0 pE3yJbTaTaM
DKCIIEPUMEHTA pu IIPOBEICHUH

71a00PATOPHBIX OTIBITOB M MPAKTUICCKHIX
pabor.

CrnenoBaTh mpaBujiaM Oe€30MacHON paboOTHI B
nabopaTopuu npu WCIIOJIb30BaHUHU
XUMUYECKOH MOCY/IbI M 000pYA0BaHUSI.
BricTpanBath pa3BEPHYThIC MHCHMCHHBIE W
YCTHBIE OTBETHI C ONMOPOM Ha MH(GOPMALIUIO U3
ydeOHMKa W  CIPaBOYHBIX  MaTepHUasoB,
rPaMOTHO WCIIOJTb30BaTh M3YYCHHBII
MOHATUMHBIN annapar Kypca XUMHUH

2.2

OO01as XxapakTepucTuKa
XUMUYECKUX dJIeMeHTOB VIA-
rpynmnsl. Cepa u eé
COEIMHEHUS

OObsCHATL  0O0IMEe  3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3J€MEHTOB VIA-rpymiibl
U HUX COEAMHEHHUH C Y4€TOM CTPOCHUS HX
aTOMOB.

XapakTepu3oBaTh (PU3HUECKUE U XUMHYECKHE
CBOMCTBa MPOCTOTO BeUIeCTBa cepbl U €&
coelMHEeHUH (CcepoBOJOPOJIa, OKCHUIIOB CEpHI,
CEPHOM KHUCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX
MOJIyYeHUS, NPUMEHEHHWE U 3HaueHue B
MPUPOJIE U )KU3HH YEIOBEKa.

Onpenensatb Hanuuue Cyab(haT-MOHOB B
pacTBope.

OOBACHATD CYILIHOCTb 9KOJIOTHYECKUX
npoOieM, CBSI3aHHBIX C  IMepepaboOTKoU
COEIMHEHUH CepHl.

[InanupoBaTh W OCYILIECTBISATH Ha MPAKTUKE
XUMHYECKHE  DKCHEPUMEHTHI,  MPOBOJUTH
HAOIOICHN S, Ie7aTh BBIBOBI IO pe3ybTaTaM
HKCIIEPUMEHTA.

https://lesson.
academy-

content.mysch
ool.edu.ru/04/

09



https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09
https://lesson.academy-content.myschool.edu.ru/04/09

CrnenoBarp mpaBuiam Oe3omacHOi paboOThI B
nabopaTopuu npu UCIIOJIb30BAaHUU
XUMUYECKOH MOCYIbI M 000pYAOBaHUS.
HpOI/ISBOI[I/ITL BBIUUCIICHUSA 110 XHUMHWYCCKHUM
YpaBHEHUSAM.

Wcnonb3oBarh Mpu  BBINOJHEHUU Y4EOHBIX
3alaHuil  TEKCThl y4eOHHKa, CIIpaBOYHBIE
MaTepHaIbl (ITepmonmueckyro CHCTEMY
xuMmuueckux snemento JI. M. Menpeneena,
Ta0NHIly PacCTBOPUMOCTHU KHCIIOT, OCHOBAaHMIA
Y COJIEH B BOJIE, SJIEKTPOXUMHYECKUN PSIJT
HaANpPSDKEHUH METalJIoB).

Hcnonb30BaTh MNpH  BHINOJHEHUH Y4e€OHBIX
3aJlaHUM W B TIPOIECCE HCCIEN0BATENbCKOU
JeATEIbHOCTH HAyYHO-IONYJIAPHYIO
JIUTEPATYPY XUMHUYECKOTO coliep KaHusl,
CIIpaBOYHBIC MaTepuabl, pecypchl HTepHEeTa

2.3

OO6mras xapakTepucTuKa
XUMUYECKHX 3JIeMEeHTOB VA-
rpynmsl. A30T, pocdop u ux
COCITMHCHUS

OObBsicHATH  OOIMEe  3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB V A-Tpymibl U
UX COEOUHEHHH C Yy4€TOM CTpOEHHSI UX
aTOMOB.

XapakTepu3oBaTh (PU3MUECKUE U XUMHYECKUE
CBOMCTBa MPOCTHIX BELIECTB a30Ta U Qocdopa
U WX COCIUHEHMH (aMMHuaka, coJied aMMOHMS,
A30THOW KHUCIIOTBI, HUTPATOB, Okcua (ochopa
(V) u dochopuoit kucnorsl, ¢Hocharos),
CHOCOOBl WX TMOJYYEHHUs, TMPUMEHEHHE U
3HaYEHHUE B MPUPOJIEC U KU3ZHU YETIOBEKa.
Onpenenstb HOHBI aMMOHUS U GochaT-noHbI B
pacTBope.

OOBSACHATD CYIITHOCTD IKOJIOTHYECKUX
npoOieM, CBSI3aHHBIX C  HaxO0XJICHHUEM
coenuHeHU# azoTa u (ocdopa B OKpyxKaromen
cpeze.

https://lesson.
academy-

content.mysch
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HJIaHI/IpOBaTL U OCYHICCTBJIATHL Ha IPAKTUKC

XUMUYECKAE  OKCIEPUMEHTBI,  IIPOBOJIUTH
HAOJIIOICHUS, J1eaTh BBIBOBI IO Pe3ybTaTaM
DKCIIEPUMEHTA pu IIPOBEICHUH

7a00paTOPHBIX  OMBITOB W MPAKTHUUYECKOU
paboTHL.

CnenoBarp mnpaBwiaM Oe3onacHOi pa®oThl B
nabopaTopun npu WCTIOJIH30BaHUU
XHUMHUYECKOH TOCYIBI U 000y I0BaHUS.
HpOI/IBBOI[I/ITI) BBIUUCIICHUSA 110 XHUMHUYCCKHUM
YpaBHEHUSM.

Hcnonb30BaTh MNpH  BHINOJHEHUH Y4e€OHBIX
3aJaHuil  TEeKCThl ydyeOHUKa, CIpPaBOYHbIE
MaTepHaIbl (TIepHOINIECKYIO CUCTEMY
xumuueckux snementoB JI. M. Menpaeneena,
TaOJIUITy PAaCTBOPUMOCTH KHCJIOT, OCHOBAHHMA
U COJIed B BOJE, AJIEKTPOXHUMUYECKUU Ps
HaIpPsHKEHUH METaJIJIOB)

2.4

OO6muras xapakTepucTuKa
XMUMHYECKUX 371eMeHTOB IV A-
rpyIIbl. YTIepoa U KPEMHHI
U UX COEIMHEHUS

OObBsicHATH  OOIMEe  3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JeMEHTOB [V A-rpyniibl
U HUX COCAMHEHUH C Y4ETOM CTPOCHUS HX
aTOMOB.

XapakTepu3oBaTh (HU3MUECKUE U XUMHYECKUE
CBOMCTBa TMPOCTBIX BEIIECTB  Yriepoja u
KPEMHUSI U UX COEAMHEHUH (OKCHIOB
yriaepojaa, YroJIbHOW KHCIIOThL, KapOOHATOB,
OKCHJAQ KpPEeMHHS, KPEMHUEBOW KHUCIOTHI,
CHWJIMKATOB),  CIOCOOBI ~ HMX  MOJIy4eHUs,
MPUMEHEHHE W 3HAYEHHUE B MPUPOJIEC U KU3HU
YyenoBeKa.

OOBACHATh MTPUYMHHO-CIICJICTBEHHYIO CBSI3b:
CTpOCHHME  BellecTBa —  CBOMCTBA —
NpUMEHEHHEe — Ha TMpUMepax COeIUHEHUN
yriaepoaa U KpeMHHUsI.

https://lesson.
academy-

content.mysch
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Onpenenstb KapOOHAT- © CHJIMKAT-UOHBIB
pacTBope.

OOBsSICHATD CYIIIHOCTh 3KOJIOTUYECKHUX
npoOieM,  CBSI3aHHBIX C  HaxOXJAEHHUEM
YIJIEKUCIIOTo ra3a B OKpYy’Karollel cpee.
[ToarBepxnath 0COOEHHOCTH cocraBa
OpPraHWYeCKUX BEIIECTB MPHUMEPAMH IPOCTHIX
coelMHeHUN (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH,
ATaHOJ, TJIMLUEPHUH, YKCYCHas  KHCIIOTa),
B3alMOCBSI3b HEOPraHUYECKUX COEAMHEHUN
yriaepoaa U OpraHMueCKUX BEIeCTB.
OnuceiBaTh pojib OEJNKOB, KUPOB U YIIEBOI0OB
B (YHKIIMOHUPOBAHUHU IKHBBIX OPraHH3MOB,

COCTaB HpHpO)IHI)IX NCTOYHUKOB
VIJIE€BOJIOPOJIOB, WX POJIb B OBITY U
HpOMBIHIJ'IeHHOCTI/I.

[IpoBOAWTH BBIYMUCICHUS 10 YypPaBHCHUSIM
XUMHYECKUX PEAKIIUH.

[[nanupoBaTh W OCYIIECTBIATh Ha TMPAKTHKE
XUMUYECKHE  OKCIEPUMEHTBI,  MPOBOJUTH
HaOJIOICHMS, AETIaTh BBIBOJIBI 110 PE3yJbTaTaM

AKCIIEPUMEHTA npu NPOBEICHUH
7a00paTOPHBIX ~ OMBITOB W IPAKTHYECKUX
pabor.

CrnenmoBarh mpaBuiaMm Oe30macHOW paboOThI B
nabopaTtopuu npu UCTIOJIb30BaHUH

XUMHYECKON MOCYAbI U 000pYyI0BaHUS.
Hcnonp30BaTh MOpH  BHINOJHEHUH Y4€OHBIX
3aJaHuil TEeKCThl y4yeOHWKa, CIpPaBOYHBIC
MaTepUalIbl (ITepuonnyeckyro CUCTEMY
xuMudeckux siaemeHToB J[. M. MeHaeneena,
TaOIUIly PacTBOPUMOCTU KHCJIOT, OCHOBAHHIA
Y COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN PsIT
HANPSDKEHUH METAIIOB)




Hroro no pazneny

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

3.1

OO1me cBOMCTBA METAIIIIOB

PackpbeiBaTh CMBICT HM3y4aeMbIX MOHATHN U
NPUMEHATh JTH TIOHATHS TPU  ONMUCAHUHU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUN.
OObsACHATH  0O0IIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB-METAJUIOB U
UX COEOUHEHHH C Yy4€TOM CTpOEHMsI HX
aTOMOB.

XapakTepru3oBaTh CTPOEHUE METAJUIOB, OOIIHe
¢usznueckue U XMMHUYECKHME  CBOMCTBa
METaJUIOB.

XapakTepru3oBaTh 00IINE CITOCOOBI MOTyYEHUS
METaJUIOB.

OnuceiBaTh CcnocoObl 3alUTHl METAJIOB OT

KOPPO3HH.
CrnenoBaTh mpaBujiaM 0e€30MacHON pabOTHI B
nabopaTtopuu npu UCTIOJTb30BaHUH

XUMHUYECKON TTOCY/IbI M 000PYAOBaHUS.
[Ipon3BOIUTH BBIYMCICHHUS IO YpPABHEHUSIM
XUMHYECKUX  peakluid, eciau OAUH U3
pEareHTOB COJICPKUT MPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIW TPYIIIE.

Hcnonp30BaTh MpU  BBITIOJTHEHHH  yICOHBIX
3aJaHuil TEeKCThl y4eOHUKa, CIPaBOYHbBIC
MaTepUalibl (ITepuonnyeckyro CUCTEMY
xuMudeckux dsjemMeHToB J[. M. MeHaeneena,
TaOIUIly PacTBOPUMOCTU KHCJIOT, OCHOBAHHIA
U CcoJied B BOJE, JJICKTPOXMUMHUYECKUU Psi
HANPSDKEHUH METaIlIOB)

https://lesson.
academy-

content.mysch
ool.edu.ru/04/

09

3.2

Baxxneiinme MeTauisl U UX
COEIMHEHUS
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OOpsicHATh  0O0LIME  3aKOHOMEPHOCTH B
WU3MEHEHUU CBOMCTB JJIEMEHTOB-METAJUIOB U
UX COCIMHEHMH B IPyNIax ¢ y4€TOM CTPOCHUs

https://lesson.
academy-
content.mysch
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HUX aTOMOB.
XapakTepru3oBarh (PU3HUECKUE M XUMHYCCKUE
CBOfICTBa HpOCTI)IX BCIICCTB MCTAJIJIOB U HUX
COCIMHECHUN (OKCHJIOB, THAPOKCHUIOB, COJICH),
CHoCOObl UX TMOJY4EHHUs, MPUMEHEHHE U
3HAYCHHUE B IPUPOJIC U KU3HU YETIOBEKA.

YCTaHaBJII/IBaTL HpI/I‘-II/IHHO -CJICACTB CHHYIO
CBSI3b: CTPOCHHE BEIIeCTBA —> CBOWCTBA —>
NpUMEHEHHE — Ha M[pUMepax H3YYaeMBIX
BEIIECTB.

Pacmo3nasarb C TTOMOIITBIO

KAUYECTBCHHBIXPEAKIIMA  HMOHBI  METAJUIOB:
MarHus, KaJblMs, aJIFOMUHUS, [IUHKA, XKee3a
(1) u xenesa (I11), meau (I1).

Jloka3piBaTh aM(OTEpHBIN XapakTep OKCHIOB
U TUAPOKCHJIOB  QIIOMUHUSA W IMHKA.
[InanupoBaTh M OCYILECTBIATH HA IPAKTUKE
XMMHMYECKHE  DKCIEPUMEHTBHI,  IPOBOAWTH
HaOJIr0IeHNs, 1eN1aTh BBIBOJIBI IO Pe3ysbTaTaM

AKCTIEPUMEHTA npu NIPOBEICHUH
7a00paTOPHBIX  OMBITOB W MPAKTHYECKUX
pabor.

CrnenmoBarp mpaBuiaMm Oe30mMacHOW pabOThI B
nabopaTtopuu npu UCTIOJIb30BaHUH

XUMHUYECKOH NOCYIbl U 000PYIOBaHMSL.
ITpon3BOIUTE BBIYUCIEHUS IO XUMHUYECKUM
YPaBHEHUSIM.

VY4yacTBOBaTh B COBMECTHOM paboTe B mape
WIH IpYIIIE.

BricTpauBath pa3BEpHYTbIE IIMCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha MH(YOPMALIUIO U3
yuyeOHMKa M  CHpPaBOYHBIX  MaTepUaJOB,
rpaMOTHO UCIIOJIb30BaTh U3Y4CHHBIN
MOHATUMHBIN annapar Kypca XUMHUHU

ool.edu.ru/04/
09
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Hroro no pazneny \
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Paznen 4. Xumus u okpyzamonias cpeaa

4.1 XuMus u
OKpyXarolas cpeza

3

XapakTepu30BaTh POJib XMMHUU B Pa3IHYHBIX
chepax JESATEIBHOCTH JIIOACH, OCHOBHEBIC
BCIIECTBA W MAaTEPUaNbl, NPUMCHSEMbBIC B
KU3HU COBPEMEHHOTO YEIOBEKa.

OOBsCHATD YCIIOBUS 6e30macHOro
UCIIOJIb30BAHUSI  BEIIECTB M XUMHUYECKHX
peakuuii B ObITY.

AHaJIM3UpPOBaTh M KPHUTHYSCKH OIICHUBATH
UH(GOPMAIIMIO O BIUSHUU TMPOMBIIUICHHOCTH,
CEeNTbCKOTO XO3SAHCTBa, TpPAHCIOpTA W JAp. Ha
COCTOSIHHE OKPYXKAFOIIEH CPEJIbI.

YMeTh OKa3bpiBaTh MEPBYIO [OMOIb IPU
XAMHUYECKHX 0XKOTaX U OTPABJICHUSX.
[lpuHUMaTh y4acTHe B OOCYXICHHH MpoOIeM
XUMHUYECKON " 3KOJIOTUYECKON
HAIpaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
NO3MIUI0 TO0 TnpoliemMe ©  Tpemiarath
BO3MOJKHBIE ITyTH €€ PeIHICHUs

https://lesson.
academy-

content.mysch
ool.edu.ru/04/

09

Wtoro no pazneny

PesepBHOE BpeMst

()

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI U1 YHEHUKA

1. Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°./ 4-e uzn. — M.: [IpocsernieHue,
2018. — 207 c.: un.

2. Xumus 9 kiacc yue0. s oomeoOpazosat. opranmsanyii / I'. E. Pymsurtuc, @. T
®enpaman — 2-¢ uza. M. [pocsemnienne, 2018 rox

3. XuMmus: 8 KIL.: 2JIEKTPOHHOE IIPUJIOKEHUE K YUEOHUKY.

4, O6mas xumust. (KomnakT-auck) - u3aaTenbCTBO «YuuTenby, 2007

5. Xumus 8 kiacce. CoBpeMeHHasi TyMaHUTapHas akajeMusi, Jlaboparopus oOriero

00pa3oBaHUs, BUICOKACCETH — COOPHUK JEMOHCTPAIIMOHHBIX OTIBITOB JJIsi CPETHEH
0011e00pazoBaTenbHOM MIKOJIBI, M, 2006

METOJANUYECKHNE MATEPUAIJIbBI JIJIAA YUUTEJIA

1. Xumus: yue6. Jns 8 k1. o6meoopazosar. Yupexaeanii» / M.A. Psa6os. - M.:
NznarensctBO «OK3amen», 2010 Pymsutuc I'. E. Xumus: 8 ki.: yuel. g o6meoopa3oBar.
opranuzanuii / I'. E. Pynsutuc, ®@. I'. ®enpaman. — 6 uzg. M.: Ilpocse—mienue, 2018.

2. Xumus 9 kiace yae0. g obmeoopazosar. opranuzanuii / I'. E. Pymutuc, ©. T
®enpaman — 2-e u3a. M. [pocsemnienne, 2018 rox

3. Xumus: 8 KII.: SJICKTPOHHOE MPUIIOKEHNE K YUCOHHUKY.

4, I'apa H. H. Xumus. Pabouune nporpammsl. [Ipeamernast muaus yaeOnukos I'. E.

Pymsutuca, ®@. I'. ®enpamana. 8—9 kiacchl: mocobue a1 yaurtesneid 001meoopa3oBar.
opranuzaruit/ H. H. T'apa. — 2-e uzn., non. — M.: IIpoceemenne, 2013.

5. KonTponpHO — m3MepuTenbHbie MaTepuaibl. Xumus. 8 kiacc / coct. H.II.
Tpoeryoosa, E.H. CtpenpankoBa. — 4 — e. u3a. — M.: BAKO, 2018

6. KonTponpHO — m3MepuTenbHbIe MaTepualbl. Xumus. 9 kiace / coct. H.II.
Tpoeryoosa, E.H. CtpenpaukoBa. — 4 — e. u3a. — M.: BAKO, 2018

7. Ps6oB M.A. COopHUK 3a/1a4 U yIpakHEeHUH 110 XuMuu: 8-9 kiaccel/ M.A. Ps6oB. -
M.: U3patenscTBO «IK3aMmeny», 2010 MULTIMEDIA:

8. OO6mras xumust. (KoMmakT-auck) - M31aTeNIbCTBO «YUuTenby, 2007

9. Xumus 8 xinacc. CoBpemMeHHasi TyMaHUTapHas akaaemus, Jlaboparopus oOriero
o0pa3oBaHus, BUIEOKACCETH — COOPHUK JEMOHCTPALIMOHHBIX OMBITOB AJISl CPEIHEH
o0meoOpazoBaTebHOM MIKOJIBI, M, 2006

N OPOBBIE ObPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbBI CETH UHTEPHET

1. Harnsannas xumusa. Hagana xumuun. OCHOBBI XUMHUYECKMX 3HAHUM ONTHYECKUM

HocuTenb HHpopmanuu ¢ nporpammoii s IBM OOO»M3aaTenbeTBO «OK3aMeH - MEHO»

2012

2. l'ocynapctBenHass  oOpaszoBatenbHas — Iwiargpopma  «Poccuiickas 371eKTpoHHas
LIKOJIa»

https://resh.edu.ru/subject/29/8/)

3. http://www.xumuk.ru



MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O
I[TPOLECCA
YYEBHOE OBOPY/IOBAHUNE
AnroMuHHI
Bonokna (1eMOHCTpalMOHHbIN KOMILI. C pa3laTOYHbIM MaTepuaioM) KaMeHHbIi yronb u
IIPOJIYKTHI €r0 nepepaboTKu
Meramisl u criiaBel MuHEpasbl U TOPHBIE IOPOABI
Hedtp 1 mpoayxTs! ee nepepadborku [Imactmaccs
Crekino ToruuBo
UYyryH u crans
Munepanbabie ynoopenus Habop "Kucnotsr"
Hab6op "Llemoun"
Ha6op "Oprannueckue Bemecrsa”
Ha6op "O6pa3usl Heoprannyeckux seuectB" Habop “O0pa3ipl opraHn4ecKux BEIIeCTB”
Ha6op "Comnu 1151 ieMoHCTpauy OnsIToB"
Ha6op "Heoprannueckue BemiecTa sl JEMOHCTPAIIUU OTBITOB"
Hab6op "Cynbdatsi, cynbhutsl, cynbhuasr" Habop “Xmopumsr”
Ha6op "Oxkcunsl meramios" Habop "Hutpatsr"”
Ha6op "IIpocTeie BemecTra"
Ha6op "Heoprannueckue Bemectsa" Habop "Nnmuxatopsr”
Ha6op "lllenouHble U MIETOYHO-3EMETbHBIC METAJUTHI"
Moenu KpUCTaIIIMYECKUX PELIETOK, B COCTABE:
- Anmas
— I'padur
— Mens
— IloBapeHHas coJib
— Jlmokcun yraepona
Komruiekt Mozeneil aToMOB JUlsl COCTAaBJIEHUSI MOJEIIEH MOJIEKYJI CO CTEP)KHAMU
HaGop 11 Moaenupo BaHHs MOJIEKYJl OpraHMYECKMX U HEOPTaHUYECKUX COeTMHEHUI
Becsl TexHnueckue ¢ pasHoBecaMu
Ha6op mepHoii mocyapl
Ha6op dapdoposoii nocynst Habop xumuueckoit mocysl
Anmnapatr KUIIITA
Kommuiekt kos6 nemoHcTpanmoHHbix Kommiekt MepHoit nocyasl CupToBKa
JI€MOHCTpAIMOHHAS
Ha6op nmpooupok.
Yamra kpuctauzanronHas (180 mm)
3aXMM BUHTOBOM
Jloxxka i cxuranus Beniectsa Lluniel TurensHble
HaGop y310B 1 neraneil a1 1eMOHCTPALMOHHBIX ONBITOB LIITaTHB 1EeMOHCTpAIIMOHHBI
XUMHYECKUU
HItatuB nabopatopuslii xumuueckuit (ILIJIX) bymaxkusie ¢pmnbtpet 12,5 ecm(100 mT.)
Epiu uis MbIThsI TPOOUPOK



[Munner Metammyeckuit o01Iero Ha3HAYEHUs 3aKUM METAJUTMYECKUN JIsl TPOOUPOK
[ITatuB rmmactukoBbli 11 10 mpoOupox

Jloxka JJis KpUCTAJUTMYECKUX U CHIITYYHXBEIIECTB

I"a300TBOAHBIE TPYOKHU C MPOOKOIA

Certka xene3Has acoecToBast

Habop cxmstHOK [utst pacTBOpoB 30 Mt

Habop cTexssHHBIX TPYOOK

Kon0b1 tutockotoHHBIC

CrakaHbl XUMUYECKUE

[Tpobupku 1aboparopHbie

[TpoOupku 6obIIME TEMOHCTPAITHOHHBIE

Certka xene3Hast acOecToBast

Tabnuibl 0 HEOPraHUYECKOW XUMUU TeMaTuue- ckue Taomuisl "Xumus 8 kiacc"
Kaprei-unctpykunu no Th ns mpakTnyecknux 3aHsITHI
CripaBOYHO-UHCTPYKTUBHBIC TAOJIUIIBI TT0 XUMHH



