MUAHUCTEPCTBO NIPOCBEIIEHHASA POCCHICKOV ®EJTEPALIAN
MyHauHIANbHOE GI0VKETHOE o0ue0fpazoBaTe/ibioe yuperieHne
«Cpennss nixosa Ne 26 ¢ yrayOneHnbIM H3yUeHHEM npeaIMeToB
eCTECTBEHHOHAYUHOTO HHKJIA»

Yupassiedue 06pa3oBanus AamuHucTpanni ropoia NBanoBo

YTBEFIK)

PACCE_\_ZLOIPEHO AL OI'’JTACOBAHO
E,yq{ﬁ-nqr ‘,//W Nk MO /,// ¥ 3amecw"rem:)1npemopa ro ﬂ”lfff":*’-’?
(O e 2222 VBP A= 5 B
ConopbepALA. e == __ i A tanosa O.10.
[Mporokon Ne 7 Cmuptosa T.A. TMpukaz Ne [ A P,
ar ‘JK”_/J@{;{LEOEB r j)_zgo)_éﬂfyz‘__jOB r oT c{éf‘;? LA, 2023r
PABOYAS ITIPOTPAMMA

(ID 3767882)

y4eOHOro npeavera «Xumns. ba3oBblii ypoBeHb»
Jutst obyHatormxcs 8 —9 Kaccos

HgraHoB0,2023



IHHOSACHUTEJ/IBHAS 3AIINCKA

IIporpaMMa mo XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHUII K pe3yiapTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM NpOrpaMMbl OCHOBHOIO OOMIEro
oOpazoBanus, npenctasneHHbix B @I'OC 00O, a Takke Ha OCHOBE (enepanbHOl pabodeld mporpaMMbl
BOCTIMTAHUS U C YYETOM KOHIICTIIIMHU TpPEnoaBaHus ydeOHOro mpeamera «XuMus» B 00pa30BaTEIIbHBIX
opranuzanusx Poccuiickon denepanuu.

[TporpaMma mo XUMHHU JaET MPEACTaBICHUE O LETIX, O0IIeH cTpaTernd oO0y4eHus, BOCIIUTaHUS U
pa3BUTHS OOYUAIOMINXCS CPEACTBAMH YYEOHOTO IpenMeTa, YCTaHAaBIUBAeT 00s3aTeNbHOE IMpeIMEeTHOe
collepkaHue, mpeayCMaTprUBaeT paclpeelieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lenaM U
TéMaM TMpOrpaMMbl IO XHMHH, ONpPEIENAET KOJUYECTBEHHBIE M KAayeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHus, PEKOMEHIYEMYIO TIOCIEN0BATEIHHOCTh M3YUCHHS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromumxcs,
oTpeJiesiieT BO3MOKHOCTH MpeaMeTa AJIsl pealn3aliu TpeOOBaHHMH K pe3yjbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTeabHON TpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS, a TaKkKe TPeOOBaHUH K
pe3ynbraTaM OOy4YeHHs XMMHU Ha YPOBHE IieJield M3ydeHHs MpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENFHON JAESITETFHOCTH 00YJarOIIEerocs: 0 OCBOSHHIO YIeOHOTO COIepIKaHus.

3HaHWEe XWMHH CIy)KUT OCHOBOW Iyisi ()OPMHPOBAHHS MHPOBO33PEHUSI O0ydarolIerocs, ero
MPEJICTABICHUH O MaTepUalbHOM EIWHCTBE MHpa, BAXHYIO POJb HTPalOT (OpMHUpyEeMble XHMHUEH
MIPEJICTABJICHHUS O B3aMMOIPEBPAIICHUSIX YHEPTUN B 00 SBOIIOLIMHN BEIMIECTB B IPUPO/IE, O MYTAX PEIICHUSI
TJI00AIBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIeTHUCCKOU, MUIICBON U
9KOJIOTHUECKON 0€301MacHOCTH, IPOOIIEM 3/IPaBOOXPAHEHHSI.

N3yuenue xumuu:

CIOCOOCTBYET pealHu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 001Iei U (HyHKITMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHPOBAaHNE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUaIOINXCsl, HABBIKOB
WX CaMOCTOSITETbHOW Y4YeOHOW AEATEeIhbHOCTH, IKCHEPUMEHTANBHBIX W HCCIENOBATENLCKAX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B IPOPECCUOHATEHON JIEATELHOCTH;

3HAKOMHUT CO CIEIU(PUKON HAYYHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAA HA
€MHCTBO TMPHUPOABI W 4YeJOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHHH E€CTECTBEHHO--
HAYYHOU IPaMOTHOCTH 00YYatOIINXCs;

CHoco0CTByeT (OPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]| B 3KOJOTHYECKOE 00pa3oBaHNe 00yJatONTXCs.

JanHble HanpaBieHUs: B 0Oy4YeHHH XUMHUHM 00€CTIeYrBatoOTCs crielupuKoil cosiepkanusi y1eOHOro
npeaMeTa, KOTOPBIN SIBISICTCS MEeJarorHueckKy alalTHPOBAHHBIM OTPaKCHUEM 0a30BOM HayKH XMMHUHU Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0OOpa3oBaHWS OPHUEHTHPOBAH HA OCBOSHUE
00y4JalOIUMHICS CUCTEMBI MEPBOHAYAIBHBIX IOHATUH XWMHH, OCHOB HEOPTaHMYECKOM XHUMHU W
HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX MTOHITUH OPTaHUYECKOW XHMUH.

CTpyKTypa copepikaHus MPOrpaMMBI 110 XUMUHU C(HOPMUPOBaAHA HA OCHOBE CHCTEMHOTO TOJIX0/a K
e€ mzyuennto. CoziepKaHne CKIIQZBIBAETCS U3 CHCTEMBI MMOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUN 0 XUMHYECKON peaknnu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEICTaBICHNN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYSHHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YUYEHHS O CTPOCHUH aToMa U XUMHYECKOW CBS3H;

— TIPEJICTaBICHUN 00 AIEKTPOJIMTHUECKON JTUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPHUYECKH MOTyUYEHHBIX U OCMBICIIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEOBATENLHO OT OJTHOTO YPOBHS K JAPYTOMY, BITONHSSI PYHKIMH 00BSICHEHHS
U MPOTHO3MPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAaKTHUECKOTO NMPUMEHEHHS W TOJyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHKe MporpaMMbl 10 XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O XHMUYECKOH
COCTaBIIAIONIEH HAyYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOI NMPHUPO/ABI, IEHHOCTHOIO OTHOILEHUS K
HAayyHOMY 3HAHMIO M METOAAM NO3HAHHMA B Hayke. V3yueHHe XMMHH HPOMCXOIUT C IPUBICUYEHUEM



3HaHUHN U3 paHee M3yUYEHHBIX YUeOHBIX mpeameToB: «Okpykawomuid Mupy», «buomorus. 5—7 kmacce» U
«Du3zuka. 7 Kjaccy.

[lpy wW3y4YeHMHM XMMWUM TPOUCXOAHMT (OPMUPOBAHUEC 3HAHHMNM OCHOB XMMHUYECCKOW HAyKH Kak
00JacTH COBPEMEHHOTO ©CTECTBO3HAHWS, IMPAKTHUECKON ICSITEILHOCTH 4YEJIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOH KyJNbTypbl. 3amadya y4eOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUH CHUCTEMBI
XUMWAYECKUX 3HAHWH — BaXHEWMNUX (HaKTOB, IOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJOKEHUH,
JIOCTYIHBIX 00O0OIICHUY MHPOBO33PEHYECKOIO XapakTepa, s3blka HAyKH, B MPHOOINECHUU K HAYYHBIM
METOJaM TO3HAHWS NPHU M3YYCHHH BEIIECTB W XUMHYECKHX PEaKiuid, B (HOPMHUPOBAHUH W Pa3BUTHHU
MO3HABATENFHBIX YMEHUHA M WX MPUMEHEHHH B y9eOHO-TIO3HABATEIBHON W y4eOHO-MCCIIEIOBATEIHCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBHJl 0€301MacHOro 0OpalleHns C BEeUIECTBAMH B TIOBCEIHEBHOM KU3HHU.

[Tpu M3yueHnr XMMHUM Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HAYCHHUE MPUOOPEITH
TaKHe eNH, KaK:

— (opMHpOBaHHE WHTEIUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamM00Opa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSTCIBHOMY MPUHATHIO PEHICHWIA, CIIOCOOHOW aganTHpPOBaThCi K OBICTPO
MEHSIOIINMCS YCTIOBHUSM JKH3HU;

— HampaBJCHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOyYaromuxcs K
CaMOCTOSITETTFHOW TIO3HABATENIbHOW NEATENBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIAM
MOTHBALIMIO U Pa3BUTHE CLIOCOOHOCTEH K XMMUMU;

— olecnieueHWe YCIIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHHIO  OOydYaloOIUMKCA  OIbITa
pa3HOOOpa3HON JICATCNBHOCTH, IO3HAHMS M CaMOIIO3HAHWS, KJIIOYECBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAUCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (opmupoBanue o0mIel (yHKIIMOHATBHOW M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHUCIE
YMEHHI OOBSCHATH U OLICHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT, ITOJTyYCHHBIC
MpH M3yYEeHUM XMMUHU, NMPUMEHATh MX IMPH PEIICHUH MPOOJEM B IMOBCEAHCBHOH XH3HU W TPYIOBOH
JIESTENIbHOCTH;

— ¢opMupoBaHHe y O0OYyYaOIIUXCS TYMAaHUCTHYECKUX OTHOIICHWH, ITOHMMAaHUS IICHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKH HKOJIIOTUYECKH IeJIeCO00pa3HOT0 MOBENEHUS B OBITY W TPYIOBOMH
JIEATEIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKpYKaroliel pUpOIHOIN Cpepl;

— pa3BUTHE MOTHBAIUM K OOYYEHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W CAMOBOCHHTAHHIO Ha
OCHOBE YCBOEHHS OOIIEUYEIIOBEUYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HANPaBIEHHOCTH JTAbHEHTIIET0 00yJeHusl.

OO0mee 4McIO YacoB, OTBEAEHHBIX JMJII HM3Y4YEHHS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBmseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COJEPXAHUE OBYYEHUSA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Posb XxuMHM B )KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Teila W BEHIECTBA.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOSHHE BemiecTB. [loHSATHE 0 MeTogax TMO3HAHUS B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI U MOJIEKyJbl. XUMHUYEeCKHe 3JeMeHThl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIEeCTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas Mmacca. OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBas
JIOJISL XUMUYECKOTO 3JIEMEHTA B COETMHECHUH.

KomunuectBo BemiectBa. Monb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MAacchl M 4YHCIA
CTPYKTYPHBIX €MHUI] BetlecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHHH.

®uznyeckre 1 XUMUYECKHe SIBIEHUS. XUMHUUECKas peakius U e€ MpHU3HaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWUMHUYECKHe YypaBHeHHA. Kiaccmpukanus XWMHUYECKHX peakiuil (CoeamHeHus,
pa3JoXeHHs, 3aMeIIeHNs, OOMeHa).

Xumuueckuii IKcnepumenn .

3HAKOMCTBO C XUMHUYECKOH MMOCYOH, TpaBUiIaMH padOTHI B TA00OPATOpHUH U IpUEMaMu 0OpaIieHus
Cc IabopaTopHBIM 000pyJOBaHWMEM, W3y4YeHHE © ONHCaHWe (U3NYECKHX CBOHCTB 00pa3loB
HEOpPraHMYeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTyIIKe, KHTICHHE W KOHJICHCAIIUs BOABI) U XUMHUYECKHX (TOPEHUE CBEYH, POKATMBAHNUE MEIHOM
MPOBOJIOKH, B3aUMOJIEHCTBHE MelNa C KHCJIOTOW) SIBICHWH, HAONIO/IEHWE W ONHCaHWE NPU3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peakluil (pa3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoJICHCTBHE JKeje3a C PACTBOPOM COJIU
menu (1), m3ydeHue crmocoOOB pa3aeneHus: cMecel: ¢ TOMOIIBIO MarHuTa, (PMIBTPOBAaHKE, BHIIIAPHBAHNE,
TUCTHIUTSIIIASA, XpoMaTorpadus, MpPOBEIEHHWE OYHMCTKHA TIOBAPEHHOH CONM, HAOMIOJIEHWE W OIHCAHHE
pe3yNbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MAacChl, CO3JaHHe MoJeen
MOJIEKY (IIapOCTEPKHEBBHIX ).

Basknejimue npeacraBuTe I HEOPraHMYECKUX BelleCTB

Bozayx — cmeck razos. CoctaB Bo3ayxa. Kuciaopos — aneMeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kucnopoga. CriocoObl TOMYYeHHsI KHCIOpOAa B JIa0OpaTopuyd W IPOMBINUIEHHOCTH. Kpyroopor
Kucioposia B mpupoze. O30H — aJutoTponHast MoJU(HKALIUS KHCIOPO/a.

TermnoBoit  3PQeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 93K30- W
SHIOTEPMUYECKUE peakuu. TOIIMBO: Yyrojib U METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE NMapHUKOBOTO
a¢dekra, pazpynieHrHe 030HOBOTO CIOS.

Bomopon — anemeHT U mpocTtoe BemecTBo. HaxokaeHune Bogopoaa B mpupoze, GU3UUECKUe H
XUMHYECKHE CBOWCTBA, PUMEHEHNE, CIIOCOOBI ToNydeHwst. KHCIOoTh 1 comm.

MounsipHblii 00bE€M Ta30B. Pacu€Thl 10 XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojxe. MaccoBas 0N BEIIECTBA B PacTBOPE.
XuMunueckue cBorcTBa BoAsl. OCHOBaHUS. Poib pacTBOpOB B IPUPOAE U B KHU3HHU denoBeka. Kpyrosopor
BOJIBI B IpUpO/E. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccudukanuss  Heopranmdeckux  coeamnenuit.  Oxcuapl.  Kmaccudukaiuss — OKCHIOB:
cojeoOpasyrone (OCHOBHBIC, KHCIIOTHBIE, aM@oOTepHble) M HeconeoOpasyromue. HomeHkiarypa
okcuoB. du3nueckue U XMMHYECKUE CBOMCTBA OKCHUIOB. [lomyueHune okcuaos.

OcHoBanus. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHOoBaHUM. dU3nUecKrue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre ocHOBaHUM.

Kucnotsl. Knaccudukanus kuciaor. Homenkiarypa kucinot. @u3nueckue 1 XUMUYEeCKHUEe CBOHCTBA
kuciot. Psg akruHoctu metasuioB H. H. bekerosa. [lonyueHue Kucior.

Comu. Homenxmatypa coneit. @usndeckre 1 XUMUIECKUE CBOMCTBA coseil. [lomyduenue comeit.

I'enernyeckas cBsI3b MEXIY KJIaCCaMH HEOPTaHUYECKUX COCAVHEHUM.

Xumuueckuii IKcnepumenm:



KAaueCTBEHHOE OIIPE/ICICHHE COJCpKaHUA KHUCIOpoJa B BO3JyXe, IIOJIy4eHHe, coOHMpaHue,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y yCIIOBHS BO3HMKHOBEHHUS M MPEKpalleHusl TopeHus (1okapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
OMMCaHWE WX CBOWCTB, MOJy4YCHUE, cOOMpaHHe, pPaclO3HABaHHE W M3YUYCHHUE CBOMCTB BOAOpOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memd () (BO3MOXXHO  HMCIHONB30BaHHE
BHJICOMATEPHUAJIORB), HAOMIOACHNE 00Pa3IIOB BEMIECTB KOIMIESCTBOM 1 MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3NUYHOW PacTBOPUMOCTHIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAcHEHHON
MaccOBOH J0Jel pacTBOPEHHOIO BELIECTBA, B3aMMOAEICTBIE BOJIBI ¢ METaJUIaMH (HATPUEM U KaJIbLIUEM)
(BO3MOXXHO HCIIOJIB30BaHHME BHIIEOMATEPHAIOB), HCCIENOBAaHHE OOpa3lOB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIaccoB, HAOMIOICHHE N3MEHEHHUS! OKPAacKH WHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3yueHne B3auMonehcTBus okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C MeTaljlaMu,
peaxnuil HeWTpanu3aluy, NoIydIeHUEe HEPACTBOPUMBIX OCHOBAHHI, BEITECHEHHE OJHOTO METajlla IPyIUM
U3 pacTBOpa COJIM, PElIEHUE KCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaykHelmune Kiacchl HEOPraHnIeCKUX
COECIVHEHUID.

Ilepuoguyecknii 3axkon u Ilepuoaumyeckas cucrema xumudeckux 3jemenros [ H.
Menpgenaeea. Crtpoenne aTromMoB. XuMH4YecKas CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKANMM XUMHUYECKUX 3JeMeHTOB. lloHsTHE 0 rpynmax CXOJHBIX
9JIEMEHTOB (ILLEJIOYHBIC M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, aJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCHUJIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamaeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuonsl u rpymnmsl. @U3n4ecKuid CMBICI NOPSJIKOBOIO HOMEpa, HOMEPOB IIEpUOA U
TPYIIIBL 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. OnexTponbl. CTpoeHHE SJICKTPOHHBIX
obomodek aromoB mepBbix 20 xmmudeckux dnmeMeHToB [lepmommueckoit cucremsl . . MeHneneesa.
XapaKkTepucTUKa XMMHUYECKOIO 3JIEMEHTa IO €ero mnojoxeHuro B llepuoguueckon cucreme [I. HU.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paauyca aToOMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJNIMYECKUX CBOMCTB I10 rpyIaM 1 Nepruoaam.

3uauenue [lepuoanueckoro 3akoHa u Ileproandeckoi CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTus HayKku U npakTuku. [. V1. MennesneeB — yu€HbIi U IrpakIaHUH.

Xumnueckasi cBsi3b. KoBajeHTHas (MOJISIpHAs W HEMOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHYECKHUX dJIEMeHTOB. MoHHAs CBS3b.

Crenenp okucieHus. OKHCIMTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. llpomecchl OKUCIEHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3yueHHe 00pa3loB BEIIECTB METAIOB W HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHJA IIMHKA C
pacTBOpaMH KHCJIOT U ULIEJIOYEH, NMPOBEACHHUE OIBITOB, WIIIIOCTPUPYIOUIMX NPHUMEPbl OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakiuil (roOpeHne, peakliuu pa3ioKeHus, COeTUHEHUS).

Meosrcnpeomemnmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3eH NMPU M3YYEHHH XHMHHU B 8 KIJIACCE OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHATHH, TaK M MOHATHH, SIBJISIOLIUXCS CUCTEMHBIMHU
JJ11 OTACJIBHBIX IPEAMETOB €CTECTBCHHO--HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAy4HBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, KiaccupHKauus, NePpHOAUYHOCTb, HAONIOJICHHE, IKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIbI, PaJIUOAKTUBHOCTb,
MOJIEKYJa, JJEKTPUYECKUI 3apsil, BEIIecTBO, TeNo, O00bEM, arperaTHOe COCTOSIHHME BEIEeCcTBa, ras,
(bu3MYECKUE BEJTUUNHBI, €AUHHUIBI H3MEPEHHS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHILE.

Buonorus: horocunTes, npixanue, ouochepa.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpaibl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo H XMMHYeECKasi peaKuus



Tlepuonuueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux ayemeHToB [[. M. MeHneneena.
CrtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOOB, KalMs, KajblMsl M HUX COEIMHEHUH B COOTBETCTBHM C IIOJIO)KEHUEM DJJEMEHTOB B
Ilepuoanueckoil cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUBl XHMHUYECKOW CBSI3U. THITBI KPHUCTAILITMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BellleCTBa OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccudpukanms n HOMEHKJIATypa HEOPTaHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIAXCS K  pa3iMYHBIM  KJlaccaM HEOpPraHWYeCKHMX COEJMHEHWH, TeHeTHYecKas CBS3b
HEOPTaHWYECKNX BEIIECTB.

Knaccupukanms XUMHYECKHMX pEaKUWH MO0 pa3IuyHBIM NpH3HakaM (10 YHCIy H COCTaBy
YYaCTBYIOIIMX B PEAaKIMW BEIIECTB, MO TEMIOBOMY 3(dexTy, mo M3MEHEHWIO CTENeHeld OKHCICHUS
XUMHYECKHAX DJIEMEHTOB, 0 OOpaTHMMOCTH, MO YYAaCTHIO KaTajm3aTopa). JK30- U DHAOTEPMUYECKHE
peaxkium, TEPMOXUMUYECKHE YPaBHEHUS.

[TonsiTie 0 cKOpocTH XUMHYecKOH peakiuu. I[loHstne 00 00paTUMBIX W HEOOPAaTUMBIX
XUMHYECKAX peakiusax. [loHsTHe 0 TOMOTEHHBIX W TETEPOTeHHBIX peaknusax. [loHsATHe o Kartammse.
[lonsiTe o XmMHU4YecKoM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEaKIuud U
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIUTETPHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  JIEKTPOHHBIH  OamaHCc  OKHCIUTEIHHO-
BOCCTAHOBUTENBHOU peakiuu. CoCcTaBIe€HUE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLIUN C
MCIIOJIb30BaHUEM METO/Ia AJIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOTUTHICCKON TUCCONMAIMH. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHU3M THUCCONHAIUH BEIIECTB C PA3IMYHBIMU BUIaMU XUMHUYECKOW CBsI3U. CTEIeHb TUCCOIUAIIHH.
CunbHbIC U c1a0ble 3JICKTPOJIHTHL.

Peaknun woOHHOrO OOMEHa. YCJIOBUS TNPOTCKaHHMS pEaKIUid HMOHHOTO OOMEHA, IIOJIHBIE U
COKpallléHHbICE HOHHBIE YypaBHEHUS peakuuid. CBOWCTBA KHUCIOT, OCHOBAaHWMM M COJEH B CBETE
MIPEJICTABICHUH 00 JIIEKTPOIUTHYECKONW Iuccoruanuy. KadecTBeHHbIE peakiui Ha WOHBI. lloHsATHE O
TUAPOJIM3E COJIEH.

Xumuueckuii IKcnepumenn .

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMYECKUX PEIMIETOK HEOPTaHWYECKUX BEIIECTB — METAIIOB U
HeMeTaioB (TpaduTa U anMmasa), CIIOKHBIX BEHISCTB (XJIOpHIA HATPHUs), UCCIENOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHUYECKOW peakIMh OT  BO3JCHCTBUS  Pa3NUYHBIX  (AKTOPOB, HCCIEOBaHUE
AJIEKTPONIPOBOAHOCTH PACTBOPOB BEIIECTB, TIpoIecca AWCCOIHMAIMM KHCIOT, IIeNo4Yeid U coleit
(BO3MOXKHO HWCIONB30BaHUE BHUJEO MATEPUANIOB), MPOBEIEHHE OIBITOB, WJUTIOCTPHPYIOIIUX IMPU3IHAKU
MPOTEKaHUsl Peakiyii HOHHOro oOMeHa (00pa3oBaHHE OCAJKa, BBIICICHHE raza, 0Opa30BaHHE BO/IbI),
OTIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKUCIUTEITHHO-BOCCTAHOBUTENBHBIX PeaKiuii (TOpeHne, peakiuu
pa3ioXKeHHs, COEAMHEHUs), pacro3HaBaHWE HEOPTaHWMYECKHWX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peaKum‘/'I Ha WOHBbI, pCIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTanbl m X coequHeHUs!

OO0mas xapakTepucThka raiaoreHoB. OCOOCHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHBIC CTEICHU
okucienus. CTpoeHne U (PU3NUECKHE CBOMCTBA MPOCTHIX BEIISCTB — I'aJIOTEHOB. XMMHUYECKHUE CBOWCTBA
Ha TIpuMepe xJiopa (B3auMoJIEHCTBHIE ¢ METaJTIaMH, HEMETaJUIaMH, Iejodamu). XiopoBoaopos. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IOJy4YeHHE, NpUMEHEHHe. J[eficTBHE XJopa M XJIOpOBOAOpOJa Ha
OpraHM3M uesoBeka. BaxkHelye XJIopuasl M UX HAXOXKACHHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHEIE
crerieHH okucieHus. CtpoeHne W (puU3MUYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoOAU(UKAIUK KUCIOpoJa W cepbl. XHUMHUYecKue cBoiictBa cepbl. CepoBomopor,
CTPOCHUEC, (1)I/ISI/IT-ICCKI/IC M XAMHYECKHE CBOICTBA. OKCI/I)IBI CEpbl KaK MNPEACTABUTCIIN KHCIIOTHBIX
okcuoB. CepHasg KucioTa, PU3NUECKHEe W XMMHYECKHE CBOWCTBa (0OIIME KaKk MpPEACTaBHTENS Kiacca
KACIOT W crneuuduueckue). XUMUUYECKHE PEaKIMHu, JeXallde B OCHOBE NPOMBILUIEHHOIO crocoda
MTOJIYICHUSI CEpHON KHUCIOTHL llpmMmenenune cepHoil KucioThl. COM CEpHON KHCIIOTHI, KadyeCTBEHHAS
peaknmsi Ha cynbdar-noH. HaxoxaeHune cepbl U €€ COeqUHEHUN B MPUPOIe. XUMUUYECKOE 3arpsS3HCHHE
OKpY>Kalolled cpeabl COSNMHEHUSIMH Cepbl (KUCIOTHBIE NOXAM, 3arpsA3HEHHE BO3IyXa M BOJOEMOB),
CHOCOOBI €r0 NPeAOTBPAILCHHS.

OO6mas xapaktepucTuka 31eMeHTOB VA-Tpynnbel. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEPHBIE
CTCIIEHN OKHCIICHUS. A30T, pachpocTpaHEHHE B TPHUPOJE, (U3MUSCKHE M XUMHYECKHE CBOMCTBA.



Kpyroopor a3zora B mpupoge. AMMHak, ero (HU3MYECKHME W XHMHYCCKHE CBOMCTBA, IMOJIYYCHUE H
npumenenue. Comu aMMOHUS, X (DH3WYECKHe W XMMHUYECKHe CBOWCTBA, mMpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoiydeHue, (QU3MYSCKUe M XUMHUYECKUE CBOWCTBA
(oOmmMe kak IMpencTaBUTENs Kiacca KUCIOT W creruduueckue). Vcnonb30BaHUE HUTPATOB M COJICH
aMMOHHSA B Ka4eCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHYECKOe 3arps3HEHHE OKPYXKAIOMIeW Cpemsl
COCTMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsS3HEHHE BO3AyXa, MOYBBI W BOJoEMOB). Docdop,
ajoTpornHeie Moaudukanuu Gocdopa, Gusnveckre U xumudeckue cpoiictea. Oxcun dochopa (V) u
¢dochopras kucnora, pusMUEecKHe U XUMHUYECKHE CBOWCTBA, monydeHne. Mcmonp3oBanne docharoB B
KaueCTBe MUHEPAIBHBIX YAOOpEHUIA.

Oo6mas xapakrepucTrka meMeHToB IV A-rpynmnel. OcOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTepHBIC
CTCTICHH OKHCIICHHS. YTJIEPO/, AJUIOTPOITHBIC MOTU(PUKAIINY, PACIPOCTPAHEHUE B MPHUPOJIE, (PU3HUSCKUE
U XUMHYeCKue cBoicTBa. ApcopOmumsa. KpyroBopor yrimepoma B mpupoge. OKCHABI yriiepona, WX
(U3MYECKUE W XUMUYECKHE CBOWCTBA, JNCHCTBHE Ha XHUBBIC OPraHU3MBI, TMOJYYCHHE M MPUMCHCHUE.
DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKcumoM yriepona (1V), rumores3a rio0aibHOTO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN A (eKT. YTOoIbHAS KUCIOTa U €€ CONU, MX (PU3NIEeCKHe U XUMUIECKIE CBOWCTBA,
nmosyueHue U npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBI. Vcmoip3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJILCKOM XO3SIMCTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIECTBAX KaK O COeNWHEHHUSIX yriiepoia (MeraH,
3TaH, STHJIEH, alleTHUIICH, 3TAaHOJ, TJINIIEPHH, YKCYCHas KUCIoTa). [IpupogHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromp, mpupoAHBI Tra3, HE(PTb), MPOLYKTHl WX TMepepadoTKu (OEH3WH), MX pOJIb B OBITY H
MPOMBIIUICHHOCTU. [TOHSITHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHMpax, Oeykax, yrieBojax — M MX
POIH B JKM3HU YeToBeKa. MaTtepuaibHOe eJMHCTBO OPTAaHNYECKUX M HEOPTaHWIECKUX COCTMHEHNN.

Kpemuuii, ero ¢usuueckue U XUMHUYSCKUE CBOWCTBA, MOJydeHHEe M NpuMeHeHue. CoeMHEHUs
KpeMmHHUsi B mpupone. OOmume mnpencrasieHusi o0 oxcunue kpemuust (IV) u KpemMHHEBOW Kuciore.
CunmkaTel, UX HCIIONB30BaHUE B OBITY, B MPOMBINUICHHOCTU. BakHeHIe CTpOUTENbHBIE MaTepUaIbL:
KepaMHKa, CTEKJI0, LeMeHT, OeToH, kene300eToH. Illpobmempl 0e30MacHOTO0  HCIIONB30BaHUS
CTPOUTEIILHBIX MAaTEPHAJIOB B MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenn .

W3y4eHHe O0Opa3llOB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJISTHOH KHCIIOTHI, IIPOBEICHUE
KAueCTBCHHBIX PEAKIMA Ha XJIOPHI-MOHbI W HAOIIOJCHUE TPU3HAKOB HMX NPOTCKAHHS, OIIBITHI,
oTpaxkamiue (U3NYECKHE M XUMHUYECKHE CBOWMCTBA TaJIOTEHOB M HMX COCAMHEHUH (BO3MOXKHO
WCIIONb30BaHUE  BHICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3llaMH XJIOPHIOB (TaJOT€HHUIOB),
03HAKOMIIEHUE C 00pa3liaMH Cephl U €€ COSIMHEHUAMHU (BO3MOXHO HCIIOJIh30BaHHE BHEOMATEPHUAIIOB),
HaOJIIOJICHUE TIpollecca OOYIIMBaHUS caxapa IOJ JCWCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
M3yYeHNEe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cynbhaT-uoH u HaONroZeHWe TpU3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3NYECKHMH CBOWCTBAMHU
asota, ¢ocopa U UX COCAMHEHUH (BO3MOXKHO HMCIIOJIb30BaHUE BHICOMATEPHAJIOB), 00pa3liaMu a30THBIX
u (hochopHBIX YIAOOpEHUH, MONydYeHHe, COOMpaHUe, paclO3HABaHWE W U3yUYEHHE CBOWCTB aMMHaka,
MPOBEJICHNE KAa4eCTBEHHBIX PEaKIMii Ha WOH aMMOHHUSA W ¢docdar-WOH U H3YYCHHE TNPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeObl0  (BO3MOXKHO
MCIOJIb30BaHKE BHJICOMATEPHAIOB), U3yUECHUE MOJCNEH KPUCTAUIMYECKUX PEmETOK anmasa, rpadura,
¢yiepeHa, 03HaAKOMIICHHE C ITPOIIECCOM aJICOPOLINN PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHNe, coOupaHue, paclioO3HaBaHWE W W3YYCHUE CBOWCTB YIJIEKHCIIOTO
rasa, IpoBEJCHHWE KAaYSCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI U HM3YYCHUE MPHU3HAKOB HMX
MPOTEKaHUsl,  O3HAKOMIJIEHHME C  MNPOAYKIHMEW  CHUJIMKATHOW  TNPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIILHBIX 33/1a4 110 TeMe « BakHelre HeMeTaUTbl U UX COCIIUMHEHSD.

MeTaJulbl M X COEHHEHHS

OO01mas XxapakTepUCTHKAa XMMHUYSCKHUX 3JICMEHTOB — META/UIOB HAa OCHOBAaHHM MX IOJIOKEHHUS B
Ilepuoanueckoit cucteme xumuueckux sneMeHToB J[. Y. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTaJIJIOB. MeTajulMuecKasi CBA3b M METaJIMYecKas KpUCTAJUIMUYECKas peméTka. DJIeKTPOXUMHUCCKUN
psAA  HanpsDKeHWH MeTauioB. Du3Mueckne M XUMHUECKHE CBoOMcTBa MeTayuioB. OOmue CrocoOb!
MoJTydeHus: MeTayyioB. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOPPO3HWH.
Crnagsl (CTanb, YyTyH, JIOPATIOMUHMA, OPOH3a) U X MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTabl: NojiokeHue B llepumomnueckoil cucrteMe XMMHUecKux anemeHToB . .
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXKJeHUE B mpupoae. Pu3nveckne u XMMHUYECKHe CBOMCTBA (Ha



npuMepe HaTpus u Kanusg). OKCUIBl U THAPOKCUAB HATpUA U Kajius. [I[puMeHeHre meI0YHbIX MEeTauIoB
U UX COCIUHEHUI.

[[lenouHo3eMenbHbIE METAIBI MAarHuii M Kajdbluil: monokeHue B Ilepuomuyeckoit cucteme
xuMudeckux anementoB . . MenneneeBa, CTpoeHIE UX aTOMOB, HaXOXKJEHUE B npupoje. Ouznueckue
¥ XMMHYECKHE CBOMCTBA MarHus W Kaiblus. BaxHeimme coequHeHHWS Kamblus (OKCHA, THAPOKCHII,
conn). JKEcTKoCTh BOBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nonoxenue B [lepuoanyeckoit cucremMe xumuueckux 3neMmentoB [[. . Menneneesa,
CTpPOEHHE aToMa, HaxOXJAeHne B mpupoae. DPu3nveckne W XUMHUYECKHE CBONCTBA AIFOMHUHUSI.
AmMdoTtepHbIe CBOWCTBA OKCHIA M THAPOKCH A ATFOMUHUSI.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux 3neMmeHtoB Jl. M. Menneneena,
CTPOCHUE aToOMa, HaxoXJAeHHE B mpupone. Puznyueckne MU XUMUYECKHUE CBOMCTBa kejie3a. OKCHIbI,
ruapoxcunbl u conu xkenesa (1) u xemesa (111), mx cocras, cBOWCTBA U MOTyYEHHE.

Xumuueckuii IKcnepumenn .

03HAKOMIJICHUE C 00pa3laMh METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOMCTBaMH, U3yUCHUC
pE3yNbTaTOB KOPPO3WU METAUIOB (BO3MOXHO HCIOJB30BAaHHE BHIEOMATEPHUAlIOB), OCOOEHHOCTEH
B3aMMOJICWCTBUSL OKCHIA KaIbIIUS W HATPUS C BOAOHM (BO3MOXXHO HWCIOJB30BAHHE BHEOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOXBI, MpoIlecca TOPCHUS Kele3a B KHUCIopoae (BO3MOXKHO
WCTIONB30BaHME BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHU Ka4eCTBEHHBIX PEaKIUii HA MOHBL: MAarHHS,
KaJIbIUs, aMIOMHHNSA, MHKA, xenesa (1) u xemesa (111), mequ (1), Habnronenne u onvcaHue TPOIECCOB
OKpalllMBaHUs IUIAMCHU HWOHAMH HATpHsl, Kalusg MW Kaidblus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIICIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHA ATFOMUHMS U THIPOKCHU/A ITMHKA,
pelleHne SKCIIePIMEHTAIBHBIX 331a4 M0 TeMe « Ba)kHeHIne MeTaTbl ¥ MX COSIMHEHUSD.

XuMus U OKpPYKAOLIAsA cpeaa

BemectBa u Matepuaisl B MOBCETHEBHOM JKHU3HH YelOBeKa. be3omacHoe ucmoap30BaHre BEIICCTB
1 XUMUYECKHX peaknuid B ObiTy. [lepBast moMOIIs Ipy XUMHUYECKIX 0YKOTaX W OTPABICHUSIX.

XuMu4ecKoe 3arps3HeHHe OKpyXKawmiell cpensl (mpeaenbHas AOMyCTHMAasi KOHIIEHTPAIUS
BemecTs, Aanee — [1/IK). Pons Xxumun B perieHr# 3K0JI0THYECKUX ITPOOIIEM.

Xumuueckuii sxcnepumenm:

M3y4eHne 00pa3IoB MaTepHalIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTEPHAIIEI).

Mesxicnpeomemnmnsule ceasu

Peanmuzammsi MEXIIPEAMETHBIX CBSI3€d NP W3YYCHUH XUMHUU B 9 Kilacce OCYIIECTBIIACTCS 4epe3
WCTIONIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK W MOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUTSL OTICTBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01Me eCTeCTBCHHO-HAyuUHbIC TOHSATHS: HAy4YHBIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTe3, Kiaccuukamus, MepHOANYHOCTh, HAOIIOZCHHWE, SKCIIEPUMEHT, MOJIEIIMPOBaHUE, M3MEPEHUE,
MOJIeJb, SIBJICHHE, TAPHUKOBBINA 3PPEKT, TEXHOIOTHSI, MAaTepHAITEI.

®dusnka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIIU/I, H30TOIBI, PaTHOAKTHUBHOCTD,
MOJIEKYJIa, OSJICKTPUYECKUM 3apsj, MPOBOJHUKH, TOJIYIPOBOJHUKH, JUAJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BeIlecTBa, Tra3, pPacTBOpP, PacTBOPUMOCTS,
KpUCTAJUTMYECKash peléTka, CIUIaBbl, (DU3MYSCKUE BEJIUYMHBI, CIUHMIIBI H3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31T61, COTHIIE.

buonorus:  ¢otocuHTe3, nbIXaHue, OuWocdepa, OIKOCHCTEMA, MUHEpPAIbHBIE yIOOpEeHHS,
MUKPORJIEMEHTHI, MAaKpO3JIEMEHTHI, TUTATENIbHBIC BEIIECTBRA.

leorpadus: atmocdepa, ruppocdepa, MHHEpAIbl, TOPHBIE IOPOJBI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHEIE pe3ybTaThl OCBOCHHMSI TIPOTPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUs JOCTUTAIOTCS B
X0Jic OOY4YeHUS XMMUHU B CIWHCTBE Y4YeOHOW W BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBHU C
TPAJUIIUOHHBIMA  POCCUUCKUMHU  COIUOKYJIBTYPHBIMH M  JYXOBHO-HPABCTBEHHBIMU  I[CHHOCTSIMH,
MPUHATHIME B OOIIECTBE MPaBUWIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOPAa3BUTHSI U COIHATTM3AINN O0YYAIOIINXCA.

JIMYHOCTHBIE PE3yNbTATHI OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHBHBIX ICHHOCTHBIX OPUEHTAIUI U PACIIUPEHUE OIbITA JACSITSILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B
YacTu:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTCUSCTBCHHOMY KYJBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XUMUYECKONH HAayKHU B )KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIaJIETh JOCTOBEpHOW WH(MOpMAIMEH O TMepeloBhIX JOCTHIKCHUSX U OTKPBITHSIX MHPOBOW U
OTCYECTBCHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U OOINECTBA;

2) rpakIaHCKOT0 BOCIIMTAHMSA:

MPEJICTABJICHUS O COIMANBHBIX HOPMAaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE,
KOMMYHHKATHBHOW  KOMIICTGHTHOCTH B  OOINECTBEHHO TIOJNE3HOW, y4eOHO-HCCIIe0BATENBCKOM,
TBOPYECKOW U JPYTUX BUIAX JEATCILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
MPU BBIIOJIHEHUW YYEOHBIX, ITO3HABATEIBHBIX 3a/lay, BBINOJHEHUH XHUMHYCECKUX 3KCICPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIOHMMAHHMIO W B3aMMOIOMOINU B MpoIecce dTON
y4eOHOU JeATEIIbHOCTHA, TOTOBHOCTH OIICHHBATh CBOE IOBEJACHUE W TMOCTYIKH CBOMX TOBAapHIICH C
MO3UIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMSI:

MUPOBO33PCHUYECKHIE IMPEJCTABICHUS O BEIICCTBE M XMMHYCCKOW PEAKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABIISIONIME OCHOBY JUIS TIOHUMAHUS CYIIIHOCTH Hay4YHOMH
KapTUHBI MHpa, MPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SIX
YeNoBeKa ¢ MPUPOJHON Cpesioi, O POTIM XMMHUH B IO3HAHUH ATHX 3aKOHOMEPHOCTEIH;

MO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJyUYEHHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXO0IUMbIC
JUIsl  OOBSICHEHUS HAOJIOAaeMbIX IMPOILECCOB U SBJCHHUM, IMO3HABATEILHOW, WH(MOPMAIMOHHOW U
YUTATENLCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHON PabOTBI ¢ y4eOHBIMH TEKCTAMHU,
CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYeHHIO W TO03HAHMIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
€caMo00Opa30BaHUIO, TIPOCKTHOW U HCCIIEJOBATEIBCKONW JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMPaBJICHHOCTH U YPOBHS O0YUYCHHUS B TAIbHEHIIICM;

4) opMupoOBaHUS KYJABTYPbI 30POBBSI:

OCO3HAHUE I[CHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3JIOPOBBI 00pa3 >KU3HH, OCO3HAHUE TOCJICACTBUI U HEMPHUITHE BPEIHBIX MPUBBIYCK (YHOTpeONICHHS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUs ), HEOOXOAMMOCTH COOTIOACHISI TIpaBUil 0€30IIaCHOCTH TP OOpaIIeHIH
C XUMHUYECKHUMH BEIIECTBAMU B OBITY U PEaNbHOMN KU3HHU;

5) TPy10BOT0 BOCIIUTAHUA:

WHTEPEC K MPAKTUYIECKOMY U3YyYEHUIO Mpodeccuil u Tpya pa3InyHOTO PO/Ia, YBAXKEHUE K TPYAY U
pe3ysibTaTaM TPYAOBOH NIEATCIIbHOCTHA, B TOM YHUCIIC Ha OCHOBE HMPUMEHEHMS IMPEAMETHBIX 3HAHUU 10
XUMHH, OCO3HAHHBIA BBIOOp WHIWBUAYaIbHOH TPACKTOPHU TIPOJOJDKCHHS OOpa30BaHUS C Y4YETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEIHOW MPO(EeCCHOHANBHON JEATSIIbBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJlanTHPOBATLCS B MPO(PECCUOHATILHON CPe/Ie;

6) 3K0JI0rH4YecKOro BOCIUTAHUS:

9KOJIOTMYECKH 11eJIeC000pa3HOe OTHOIIEHUE K MPUPOE KaK MCTOYHHUKY YKU3HU HA 3emiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAaHHUE IIEHHOCTH 3J0POBOr0 W 0e30macHOro obpasza KM3HH, OTBETCTBEHHOE
OTHOIIIGHHE K COOCTBEHHOMY (HU3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
cOOJFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJACHUS MpH pabdoTe ¢ BEIIECTBAMHU, a TaKKE B CHUTYaIUsX,
YTPOKAIONIHX 3I0POBBIO U )KU3HU JIOJICH;



CIIOCOOHOCTH TPHWMEHSTh 3HaHWS, IMOJlydaeMble TPU HM3YYSHHH XHMUH, U1 pelleHHs 3afad,
CBSI3aHHBIX C OKpPYXaroUleil MpUpOAHOW CpeNOM, IJisl MOBBILICHUS YPOBHSI SKOJOTMYECKOH KYJIBTYpHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIEM M IMyTed HMX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATHBHOW U COLIMAJIbHOM MPAKTHKE.

METAINIPEJAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJbTAaTOB  BBIICISIOT 3HAUYMMBbIC Ui (DOPMUPOBAHUS
MHUPOBO33pEHHsI OOIIeHAyYHbIE TTOHATHS (3aKOH, TeOpHsl, IPUHIHI, THUIOTe3a, (akT, CHCTeMa, IMPOIIECC,
SKCIIEPUMEHT W JpPyToe.), KOTOpPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ICIOCTHON HAYyYHOU
KapTUHE MUpPa, W YHUBEPCAIbHBIC Yy4eOHBbIC JCHCTBUS (IIO3HABATENbHBIC, KOMMYHUKATHUBHbBIC,
pETYNATUBHBEIE), KOTOpble O0ecrmeynBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOH NIEeATEIIEHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jlornyeckue aeiicTBus:

YMEHHS HCIIONF30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS MPH OCBOCHHWW 3HAHWM: pPacKpBIBATh
CMBIC]T XMMHUYECKHUX ITOHSITHI (BI)IZ[GJ'ISITI) X XapaKTCPHBIC MPU3HAKH, YCTAaHABJIUWBATH B3aMMOCBA3bL C
IPYTHMH TIOHATHSAMH), HWCIOJB30BATh MOHATHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BBIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKIn,
YCTaHaBJIUBATh IMPUYUHHO-CICACTBCHHLIC CBA3HU MCKIAY O6’beKTaMI/I N3y4YCHHA, CTPOUTH JIOTHYCCKUC
pacCyKacHusd (I/IH)IyKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), J€J1aTh BBIBOAbI U 3aKJITIOYCHU A,

yMEHHE TIPUMEHSATh B TMPOIleCCe TIO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3yEeMbIE B XUMUH, IPEOOPA30BhIBAThH IIMPOKO IPUMEHIEMbIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XUMHUYCCKUH 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKasi opMmya u
ypaBHEHHE XHMHYECKOW PEaKIMi — TMPHU PEHICHHH Yy4eOHO-TIO3HABATENBHBIX 3a4ad, C Y4ETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYMISCTBEHHBIE MPHU3HAKK HW3Y9aeMBIX
06’LCKTOB — XHMHYCECKHX BCHICCTB W XHMHYCCKUX peaKHHﬁ, BBISBIIATD O6HII/IG 3aKOHOMCPHOCTH,
MMPUYMHHO-CJIICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX MTPOLCCCAX U ABJICHUAX.

Ba3oBble uccienoBaTebCKue JeCTBUA:

YMCHHUE HCIIOJIb30BaTh IMOCTABJICHHBLIC BOIIPOCHI B KAYE€CTBC MHCTPYMCHTA IIO3HAHUA, a TAKKE B
Ka4yeCTBE€ OCHOBBI JIsd (I)OpMI/IpOBaHI/ISI TUIOTE3bI II0 TPOBEPKE IIPABUIBHOCTHU BbICKA3bIBACMbBIX
CYXJICHHUI;

MpHOOpETEeHNE ONbITa 10 IUIAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YICHUYECKHX
SKCIEPUMEHTOB, YMEHHE HAONIONAaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pesynbraTr, (QopMmynupoBaTh 0000mEHNS ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO OIIBITa,
WCCIIEJIOBAHNS, COCTABJIATH OTYET O MPOJIEIaHHON padoTe.

Pa6ora ¢ undopmaiueii:

YMEHHUE BHIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIMIO PA3ITUYHBIX BUIOB U POpPM
MIPEJICTABJICHUS, TTOIy9aeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATYpa XUMHUYECKOTO
coJiepKaHusl, CIPaBOYHbIE MOcoOus1, pecypchl HTepHeTa), KPUTUUECKU OIEHUBATH NMPOTHBOPECUHBYIO H
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHSATh pa3jMyHbie METOABl M 3alpoChl NpPU TOUCKE M 0TOOpe WHGpOpMAIUU WU
COOTBETCTBYIOIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINIOJHEHHS Y4YeOHBIX W TIO3HABATENBHBIX 33j7ad
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJNB30BAaHUS  HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJCHUE KYyJIbTypOH AaKTUBHOTO HCIIOJIB30BAHUS Pa3IU4HbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMpATh ONTUMAIBHYIO (hOpMY Ipe/cTaBlIeHUsT WH(GOPMAIUN U
WUTIOCTPUPOBATh pEIIaeMble 3a/adi HECIOKHBIMH CXE€MaMH, JuarpaMMmaMmy, IpYyrumu (opMamMu
rpaduKu 1 UX KOMOWHAIIHSIMY,

YMEHHE WCIONb30BaTh W AaHAIM3UPOBATh B Tpollecce Yy4YeOHOH ©  HCCIEN0BaTEIbCKON
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSIHUW TPOMBIIIIICHHOCTH, CEJIBCKOI'O XO3SIHUCTBA U TpaHCIIOpTa Ha
COCTOSIHHE OKPY>KaIOIIeH IPUPOTHON CPEIbL.

KoMMyHHKaTHBHBIC YHUBeEPCAJIIbHBIE y4eOHbIE JeliCTBUS:

yMEHHMsI 33/1aBaTh BOMPOCH! (B XOje auanora u (WiM) JUCKYCCHH) 1O CYIIECTBY OOCYyXIaeMoun
TeMBI, ((OPMYINPOBATH CBOM MPEJIOKEHUS OTHOCUTENIEHO BBITIONHEHHMS ITPEI0KESHHOM 3a/1a4M;



YMEHHSI TPEACTaBIATh MONyYeHHBIE Pe3yJbTaThl MO3HABATEIHHOW [EATENIbHOCTH B YCTHBIX W
MUACHPMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMI0 PE3yJbTATOB BBHIMOIHEHUS XHUMHYECKOTO SKCIIEPHMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MPOEKTa);
yMeHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIBHOW U
WCCIIEIOBATEIbCKON JESTeTbHOCTH TPW PEUICHHH BO3HUKAIOIINX IMPOOJIEeM Ha OCHOBE yd4éra oOmmx
WHTEPECOB W COIJIACOBaHMS TO3UIUH (OOCYKJCHHsS, OOMEH MHCHUSMHU, «MO3TOBBIC IITYPMBIY,
KOOpIMHANINS COBMECTHBIX NEHCTBHH, OIpe[eNeHne KpPUTepHeB IO OIICHKE KadecTBa BBITOIHEHHON
paboTsI U IpyTHE).
PeryasiTuBHbIe yHUBepCcAIbHbIE Y4eOHbIE JeHCTBU:
YMEHHE CaMOCTOSITEIbHO OIpPENesATh LEeTU JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJINPOBAaTh M TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO IESTEIHHOCTh, BHIOMpaTh Hamboiee
3(deKkTUBHBIC CITOCOOBI pelIeHUsT YYCOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSATEIBHO COCTABJIATh WU
KOPPEKTUPOBATH MPEJIOKCHHBIM aTOPUTM JCHCTBUIN MPHU BBIMOJHEHUHU 3alaHUN ¢ YYETOM TOTyYeHUS
HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBaX W pEAKIHAX, OICHWBAaTh COOTBETCTBUE
MOJTyYEHHOTO pe3yJIbTaTa 3asBJICHHON IIeNd, yMEHHWE HWCIONIb30BaTh W aHAIW3UPOBATh KOHTEKCTHI,
npeJiaraeMble B YCIOBUH 33JaHUM.
HPEJIMETHBIE PE3YJIbTATDBI
B cocraBe mpeIMETHBIX pe3yIIbTaTOB 10 OCBOSHHUIO 00S3aTEITFHOTO COAEPIKaHMUs, YCTAHOBIEHHOTO
JIAaHHOU (penepalibHOM paboueii MPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC O0YJYaIONIMMUCS Hay4YHbIC 3HAHMS,
YMEHHUSI M CIIOCOOBI ACHCTBUH, crienn(UIecKe sl IPeAMETHOM 001acTh « XMMUS», BUJIbI IEATSIIBHOCTH
M0 TIOJIYYCHUI0 HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, PeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMIHBIX
Y4EeOHBIX M HOBBIX CUTYaIIUAX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hopMHPOBAHHOCTh y 00YYAIONTUXCS YMEHUH:
®  PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUECKHM JJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh (OHOPOIHAS M HEOTHOPOIHAS), BAJICHTHOCTH,
OTHOCHUTEJNIbHAsI aTOMHasg M MOJIEKYJISIpHas Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJIIpHas
Macca, MaccoBas IIOJII XMMHYECKOTO DJIEMEHTa B COSIMHEHWUW, MOJSPHBIA OOBEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJIb, JIIEKTPOOTPHUIATENHHOCTh, CTENEHb OKUCICHUS, XUMUYeCKas
peakuusi, Kiaccu(UKalMs peaKlyid: peakiMd COCTUHEHUS, PEaKIUH Pa3NIONKCHHUS, PEeaKIUuH
3aMeIleHNs], peakiuu OOMeHa, 3K30- U OSHAOTEPMHUYCCKHE pEaKIUH, TeIIoBOd 3QeKT
peaxkiuu, Sapo aToMma, SJIEKTPOHHBIM CIIoW aToMa, aToMHas oOpOWTallb, paguyc aToMa,
XUMHYECKasl CBSI3b, MOJSIpHAS W HETIOJsIpHAs KOBAJICHTHAsSI CBSI3b, HOHHAS CBS3b, HOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JI0JIsl BelIeCcTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;
®  WJUTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMHYECKUX IOHSATUN M MPUMEHSTH ITH MOHATHUS
MIPH OTIMCAHWH BEIIECTB U UX MPEBPAICHHUIA;

® HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHUs] (OpMYJ BEIIECTB M ypPaBHEHUM
XUMHYECKHUX PEaKIni;

®  OIpeneNsaTh BAICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTENIEHh OKUCICHUS
3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONPEAETIEHHOMY KiIacCy
coemuHeHu 10 (opMysiaM, BHJ XHMHYECKOW CBsi3W (KOBaJCHTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbicn [lepumonuueckoro 3axona JI. M. MengeneeBa: AeMOHCTPUPOBATH
MMOHUMAaHUE TTEPUOINIECKOMN 3aBUCHIMOCTHA CBOMCTB XMMHYECKHIX 3JIEMEHTOB OT MX IOJIOKEHUS
B Ileproamueckoil crcreme, 3aKOHOB COXpPAaHEHHSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOT'O YUEHHUsI, 3aKOHA ABOraapo;

® OINHWCHIBATh M XapakTepu3oBaTh TaOMuuHyr (Gopmy [leproauueckoit CUCTEMbl XMMHUYECKHUX

AJIEMEHTOB: Pa3lIN4aTh MOHITHS «TJIaBHAs MOATpynmna (A-rpynma)» ¥ «Imo0OoYHas MOATpyIa
(b-Tpymnma)», manble U OONBIINE MEPHOABI, COOTHOCUTH 0003HAYEHHS, KOTOPHIE MMEIOTCS B
tabimmne «llepuommueckas cucrema xumuueckux oanemeHtoB JI. U, MenxgeneeBay c
YUCIIOBBIMUA XapPaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsij
s7Ipa, o0IIIee YHCII0 AIEKTPOHOB U PACTIPEIeTICHHE UX 10 AIIEKTPOHHBIM CIIOAM);

e kjaccu(pUIMPOBATH XUMUYECKHE FIIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA, XUMUUICCKHIE PEaKITHH

(110 YKCIy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, 10 TCINIOBOMY 3 deKTy);



XapaKTepH30BaTh (OMUCHIBATh) OOILIME XMMHYECKHE CBOWCTBA BEIIECTB PAa3JIMUHBIX KIIACCOB,
NOATBEP)KIasl OINMCAHWE IPUMEpPaMHM  MOJIEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOILUX
XHMHYECKUX pPEeaKiuii;

IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOXKHOCTHU MPOTEKAHHU XUMHUECKUX MPEBPAIICHUI B Pa3IMUHBIX yCIOBUSIX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPDHYIO MacChl BEILIECTB, MAaCCOBYIO OO
XMUMHYECKOT0 3JEMEHTa Mo (opMyiie COeITMHEHHUS, MacCOBYIO JIONIO BEIECTBA B pacTBOpE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMUYECKON PEaKIIH;

INPUMEHATh OCHOBHBIE OIEpalMyd MBICIUTEIBHON MESTENbHOCTH — AaHAIN3 U CHHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEeMaTH3alMI0, KJIACCH(PUKALMWIO, BBISIBICHHE NPUYUHHO-
-CIICICTBEHHBIX CBS3ed — JJs H3YyYeHHsl CBOWCTB BELIECTB M XHMHYECKUX DEaKIHH,
€CTECTBCHHO-Hay4YHbIE METOIbl IIO3HAHUS — HAOJIIOJCHUE, H3MEPEHUE, MOAEIMPOBAaHHE,
IKCIIEPUMEHT (peaIbHBI W MBICIICHHBIH);

CJIEZIOBATh IIPABUJIAM IOJIb30BaHMA XUMHUYECKOM MOCY 10N U TaOOpaTOPHEIM 00OPYAOBaHHUEM, A
TAaKXXC IIpaBUJIaM O6paHlCHI/I$I C BCIICCTBAMHU B COOTBCTCTBHMU C HWHCTPYKHOUAMHU 110
BBIIIOJTHECHUIO na60paToprlx XAMHUYCCKUX OIBITOB TII0 IOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HBIX BeIIeCTB (BOXOpONa © KHCIOPOAa), MPHUTOTOBICHHUIO PAcCTBOPOB C
ONpeAeNEHHONM MAacCOBOM J0JIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTH M MPOBOIAUTH
XMMHUYECKHE DKCIIEPUMEHTHI M0 PAclO3HABAHUIO PACTBOPOB IIEJIIOUEH M KUCIOT C IMOMOIMIBIO
WHAUKATOPOB (JJakMyc, (heHoNM(TaNenH, METUIIOPAHXK U JPYTHE).

K xonuy o0yuenus B 9 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE AOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y 00YUAIOIIUXCSl YMEHHI:

PacKpbIBaTh CMBIC]T OCHOBHBIX XUMHUYECKUX MMOHATUI: XUMHYCCKHI AJIEMEHT, aTOM, MOJIEKYJIa,
MOH, KAaTHOH, AaHWOH, MPOCTOE  BELIECTBO, CJIOKHOE  BEIECTBO, BaJEHTHOCTb,
3JIEKTPOOTPULIATENBHOCT, CTENCHb OKHCJICHUS, XUMHYECKas PpeakUus, XUMHUYecKas CBA3b,
TeroBoi 3(h(eKT peakyu, MoJb, MOJSIPHBIH 00BEM, PaCTBOD, ANEKTPOIUTHI, HEANIEKTPOIUTHI,
AJIEKTPOIUTHYECKAS JTUCCOLMAINS, PEAKIUH HOHHOIO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBbIE PEaKLUUH, OKHCIUTEIbHO-BOCCTAaHOBUTEIbHbIC
peaKInu, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, HOHHAS, METAJTMUECKast), KpHCTAIUTMIECKast
pemeéTka, KOppO3HMs METAJIOB, CIUIABBI, CKOPOCTh XHMHYECKOH pEakUuH, IpenenbHO
nonyctumas koHuentpauus 11K BeniecTna;

WITIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XMMHYECKUX HOHSATHH M NPUMEHSATH 3TH HOHSITHS
NIPY OMTUCAHUM BEIIECTB M X MPEBPAIICHHIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBICHHs (OPMYJ BEIIECTB W YypaBHEHHI
XUMHAYECKHUX PEaKIINK;

OTIPEJIeNIATh BAICHTHOCTh U CTENEHb OKHUCICHHS XHUMHUYECKHX 3JIEMEHTOB B COCIWHECHHUSX
Pa3InYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIacCy COCIUHEHHU 10
dopmynam, BUA XUMHYECKOH CBs3M  (KOBAJICHTHAs, WOHHAs, MeTaJuln4yeckas) B
HEOPraHMYECKUX COCJAMHEHMSX, 3apsji MOHA 10 XMMHUYECKOW (GopMmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAax HEOPraHWMYECKHX COCAMHEHHH, THUI KPUCTAIMYECKOH PEIETKH
KOHKPETHOTO BEIIeCTRa,;

packpeiBaTh cMbicn Ilepuogmueckoro 3akona . M. MenzaeneeBa M IEMOHCTPUPOBATH €r0
MOHUMAaHHWE: ONHCHIBATh U XapaKTepu3oBaTh TaOMMuHyto ¢opmy [leprnomuueckoil cuCTeMbI
XUMHYECKHX 3JIEMEHTOB: pa3jindaTh MOHATHS «TJaBHas nmoArpymmna (A-rpymnma)» u «mobouHast
noarpynna (b-rpynma)», maneie u OonblIMe NMEPUOIBI, COOTHOCUTH OO03HAUCHMS, KOTOpHIE
UMEIOTCSL B TIEPUOJMUECKON TaONHIle, ¢ YHCIOBHIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsil sipa, o0I1ee YUCIIO ANEKTPOHOB U paclpeiesieHHe uX
MO 3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOICTB
JJIEMEHTOB M UX COCJMHEHHH B TpeJenax MaJblX IEePHOJIOB M TIABHBIX MOJTPYII C YYETOM
CTPOCHUS HX aTOMOB;

KJIACCU(UIMPOBATh XUMUYECKUE DJIE€MEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUICCKHUE PEaKIH
(mo uucny W cocTaBy YYacTBYIOUIMX B PEaKUMH BEIIECTB, MO TeIUIOBOMY 3ddekty, 1o
U3MEHEHUIO CTEIIEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);



XapaKTeph30BaTh (OMUCHIBATh) OOLIME U crenn(UUecKue XMMUYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BELIECTB, IIOATBEPXAas ONUCAHWE IPUMEPaMHU MOJEKYISPHBIX W HOHHBIX
YpaBHEHUH COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIMIA;

COCTaBJISITh YPABHEHUSI 3JICKTPOIUTUUECKON JUCCOLMALMN KUCIOT, LIeJI0Yel U COJIel, IOIHbIe
M COKpamléHHblE ypaBHEHUS pPEaKUUH HMOHHOTO OOMEHa, YypaBHECHUS  pEaKIui,
MOJTBEPXKIAIOIINX CYIIECTBOBAHHE T'€HETHUYECKOH CBSI3M MEXIY BEIIECTBAMU Pa3IHYHBIX
KJIACCOB,

pacKpelBaTh  CYIIHOCTb  OKHCIHUTEIBHO-BOCCTAHOBHUTENBHBIX  peakIMi  MOCPEACTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajlaHCa 3TUX PeaKIHii;

IPOTHO3MPOBAaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAaHUS! XUMHUYECKHUX MPEBPAILICHUN B Pa3IUYHbIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XMUMHYECKOT0 3J€MEHTa 1Mo (opMyJie COeIMHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IPOBOJUTE PACUETHI 10 YPABHEHHIO XUMUYECKON PEaKIIH;

co0uroaTh NMpaBuia MOJIb30BAHUS XUMUYECKOH MOCY0i 1 1abopaTOPHBIM 000pyIOBaHUEM, A
TAKXXC IpaBuJia O6paH_[CHI/ISI C BCHICCTBAMU B COOTBETCTBHUU C UHCTPYKIUAMMU IO BBIITOJIHCHHUIO
1a00paTOpHBIX XUMHYECKUX OMBITOB MO MOJYYEHUIO M COOMpPaHHIO ra3o00pa3HbIX BEILECTB
(aMMmaKa 1 yTIIeKUCIIOTo ra3a);

NPOBOAWTh PEAKLUUH, IOATBEP)KJAIOIIME KAueCTBEHHBI COCTaB pPAa3JIMUHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OpOMHA-, HOAUA-, KapOoHat-, dochaT-, cuIMKat-,
CyHB(l)aT', TUAPOKCU-NOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YyYCHHBIX MCTaJJIOB,
NPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IMPUMCHATL OCHOBHBLIC OIICpalluU MBICIIUTEIbHOM JACATCIIBHOCTH — AaHaJlu3 W CHUHTEC3,
CpaBHEHHE, 00001ICHNE, CUCTEMAaTHU3aLUI0, BEISIBICHHE IPUUUHHO-CIEACTBEHHBIX CBA3EH — IS
N3YyUCHHUA CBOMCTB BEUICCTB U XUMHWUYCCKUX pCaKHI/Iﬁ, €CTCCTBCHHO-HAYUYHBIC MCTO/IbI ITIO3HAHU A
— HabmroieHNe, N3MEpPEeHNe, MOICTUPOBAHIE, IKCIICPUMEHT (peaTbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

HauMeHoBaHuUe pa3/iejioB H TeM KosmmuecTBo yacos

Ne n/m
NpOrpaMMbl Bcero

DJIeKTpOHHBbIe (I (ppoBbIe) 00pa3oBaTeJbHbIE Pecypchl

Pa3nea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS

XuMmust — BakHas 00J1acTh
1.1 ©CTECTBO3HAHUS U TTPAKTHICCKOM 5
JICSITETIPHOCTH YelIOBEKA

1.2 BemecTBa 1 XUMHUYECKHE PEAKITAN 15
Hroro no pazaeny 20

Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c

Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c

Pa3nen 2. BaxkHeiilnue npeacTaBuTe Il HEOPraHNYECKUX BeLIECTB

Bosznyx. Kucnopona. [onsitue 06

2.1 6 Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
OKCHIax

2.2 Bogopo.IToHsiTHE 0 KHCIOTax M COTSIX 8 Bbubmmnoreka ITIOK https://m.edsoo.ru/7f41837¢c

2.3 Bona. Pactsopet. Ionstie 06 5 Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
OCHOBAHUAX

2.4 OcroBHnre [IACCRI HEOPTaHIHECKHX 11 Bbubmnoreka ITOK https://m.edsoo.ru/7f41837¢c
COCAUHCHUHN

Hroro no pazaeny 30

Pasnen 3. [lepuoauyeckuii 3axon u Ilepuoanyeckas cucreMa XMuMUYECKUX d1eMeHTOB /1.

OKHCIUTETbHO-BOCCTAHOBHTEIbHBIE peakumuun

N. MenneneeBa. CTpoeHue aToMOB. XUMUYECKAsl CBA3b.

[Tepuoanueckuii 3aKoH 1
Ilepuoanueckas cucreMa XUMHUYECKUX
anemeHnToB /1. 1. Menpene-ena.
Crpoenue atoma

3.1

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c

39 Xumnueckast cBs3b. OKUCIUTEIBLHO- 8

BOCCTaHOBHUTCJIBHBIC pCAKIINU

bubnmoreka [TOK https://m.edsoo.ru/7f41837¢c

HWroro 1o pazmeny 15

Bbubmmoreka ITOK https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpemst 3

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB 110 68
ITPOTPAMME
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9 KJIACC

HaunmeHoBaHue pa3iesioB U TeM

KoauuecTBo yacoB

JyekTpoHHbIe (LM(POBLIE) 00pa3oBaTeIbHbIE

Ne n/m
NporpamMmbl Bcero pecypcsl
Pa3nen 1. BeuecTBO U XUMHYECKHE PeaKIUU
1.1 ToTopenue u yriyGieHue sHanuil 5 Bu6moreka ITOK https://m.edso00.ru/7f41a636
OCHOBHBIX pa3zielioB Kypca 8 kiacca
1.2 OCHOBHVI’ 1 3AKOHOMEPHOCTH XUMIHCCKHIX 4 Bu6muorexa LIOK https://m.edsoo.ru/7f41a636
peaxiui
1.3 IIEKTPOIHUTUICCKAs JAUCCOIMAIIHS. 8 bubmmoteka ITOK https://m.edso00.ru/7f41a636
XUMHUECKUE PEaKIMU B PacTBOpax
Uroro no pazneny 17
Pa3znen 2. HeMeTanibl 4 MX COeIMHEHUS
2.1 Obmias XapakTEpHCTHKA XUMHUCCKHX 4 Bu6nuoreka ITOK https://m.edso00.ru/7f41a636
anemeHTOB VIIA-rpynmel. ["amorens
OOmiast XapaKTepPUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-rpynmsr. Cepa u eé 6 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHHSI
OOm1ast XapaKTepUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pocdop u 7 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
HX COCJMHEHUS
OO01mas XapakTePUCTHKA XUMHUUECKUX
2.4 anemeHTOB IV A-rpynmsl. Yriepon u 8 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COEAUHEHUS
Hroro o pasneny 25
Pa3zpnen 3. MeTajlibl U MX COeIMHEHUSI
3.1 OO01ue cBOWCTBA METAILIOB 4 Bubmoreka ITOK https://m.edso00.ru/7f41a636
3.2 Bakueiiime MeTaUIbI M UX COEIUHEHIS 16 Bubmoreka ITOK https://m.edso00.ru/7f41a636
Hroro no paznemy 20
Pasnes 4. Xumus u okpy:kapomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KH3HU 3 bubmuoreka IIOK https://m.edso0.ru/7f41a636
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‘ YCJIOBCKaA

Hroro no pazneny

PesepBHOE Bpems

Bbubmoreka ITOK https://m.edso00.ru/7f41a636

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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