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MNOACHUTEJIbBHASA 3AIINCKA

[TporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHus COCTaBIeHa HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obOpaszoBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (denepanbHOM
pabodeii mporpaMMbl BOCITUTAHHUS M C YYETOM KOHIICIIIIMU MPETOAaBaHus y4eOHOTO mpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit deneparuu.

[IporpamMa 1o XMMHMH JaeT TPEACTABICHUE O IENAX, OOel CcTpaTerud OO0y4eHus,
BOCHUTAHMUSI U PA3BUTUS OOYyYalONIMXCA CpPEICTBAMHU Y4YeOHOTO MpeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE MPEJAMETHOE COJAEp)KaHHe, MPEAYCMAaTPUBAET paclpe/ieieHue ero Mo KjiaccaM H
CTPYKTYypUPOBAHHUE I10 pa3zesiaM U TeMaM MPOrpamMMbl 110 XUMHUH, ONPeAesSeT KOIMYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTHKU COAEPKAHMS, PEKOMEHIYEMYI I0OCJIEI0BATENbHOCTD
W3YYECHUSI XUMHUU C YYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHMKU y4eOHOIO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4daroIuXxcsi, ONpeAeseT BO3MOXKHOCTU MpeaMeTa AJs
peannzanuu TpeOOBaHUI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHON MpOrpamMmbl Ha
YpOBHE OCHOBHOT'O 0011ero oOpa3oBaHusl, a TakKe TpeOOBaHUH K pe3ysibTaTaM 00yueHUsI XUMHUU
HAa YpOBHE Ieliedl u3y4eHHs TMpeAMeTa M OCHOBHBIX BHUJOB YyueOHO-TIO3HaBaTeNbHOM
NESATEILHOCTH 00YUaroIIerocs 0 OCBOCHUIO YU4EOHOTO COJIePIKAHMS.

3HaHHE XUMUU CIYKHUT OCHOBOM At (OPMUPOBAHUS MUPOBO33PEHUS 00yUaIOIIerocs, ero
MIPEJICTABICHUIA O MaTePUATBHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (DOPMHUpYyEMbIe XUMHECH
MIPEJICTABJICHHS O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOIMH BEIIECTB B MPUPOJE, O MYTIX
pelieHrs TI00ANBHBIX TPOOJIEM YCTOWYUBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPHCBOM,
SHEPreTHYECKOH, MUILEBOM U HKOJIOTHUYECKOI 0€30macHOCTH, MPoOIeM 31paBOOXPAHEHUS.

N3yuenune xumun:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, ¢ 001mel 1 QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HMX  CaMOCTOSATENbHOW  y4eOHOW  JIeATeTbHOCTH, OKCIEPUMEHTAIBHBIX  H
HCCIIEIOBATENILCKUX YMEHUH, HEOOXOIMMBIX KaK B TIOBCEAHEBHOW JKHU3HH, Tak M B
po¢eCCuOHAIBHON IEATETbHOCTH;

3HAKOMHUT CO CHeuu(UKod HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIAJIa Ha EIUHCTBO TMPUPOABI M  UYEIOBEKa, SBISIETCS  OTBETCTBEHHBIM  JTArloM
B (hOpPMUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

CrocoO0CTBYeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K TPHUPOJE, K UETOBEKY, BHOCHUT CBOM BKJaJ B JKOJOrHYeckoe oOpa3zoBaHHE
oOydJaronmxcsi.

JlanHple HampaBieHHs B OOyUYE€HUH XUMHUHU OOECIIEUMBAIOTCS CHEHU(PHUKON CONep:KaHus
y4eOHOTO MpeaMeTa, KOTOPBIA SBJISIETCS TEAAaroruvyeckd aJanTHPOBAHHBIM — OTPaKCHHEM
0a30BOI HAYKH XUMUU Ha OMPEJICICHHOM JTarle ¢ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHMS OPUEHTHPOBAH Ha OCBOEHUE
00yUaIOIMMUCS CHCTEMBI MEPBOHAYATBHBIX MOHATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OT/ICTBHBIX 3HAYUMBIX TTOHITHI OPTaHUYECKON XUMUH.

CtpykTypa cojiepxaHHus TpOrpaMMBbl 10 XUMHHU C(HOPMHpOBaAHA Ha OCHOBE CHCTEMHOTO
noaxona k e¢ usydeHuro. CojeprkaHue CKIIAAbIBAETCS U3 CUCTEMbl MOHSATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHCTEMbl TOHATUNW O XHMHUYECKOH peakmuu. OO0€ 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbI IO MPUHIMITY IOCIEI0BATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YUEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,
[lepunonnueckoro 3akoHa J[. . MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4YEHHUS O CTPOEHUHU aTOMa M XUMUYECKOU CBSI3H;

— TpeACTaBIEeHUN 00 IEKTPOITUTUUECKON TUCCOLUAIINY BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE JMIUPHUYECKH TIOJYYCHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K IPYrOMY,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 9 ot 12.08.2024. UcnonHuTens: Yeaposa [.10. 0 3IEKTPOHHbINA
CtpaHuua 2 us 17. Ctpanuua cosaana: 12.08.2024 14:10 =¥ TATAPCTAH



BBINIONHSS (YHKIIMM OOBSICHEHHS] U IMPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS U BO3MOKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHUHU CHOCOOCTBYET (QOPMHUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOM COCTAaBISIOLICH HaydHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IPHUPOJIbI,
LIEHHOCTHOTO OTHOILLIECHUS K HAyYHOMY 3HAaHUIO U METOJIaM I03HaHus B Hayke. M3ydenue xumuun
MPOUCXOJIUT C MPUBJICUYCHUEM 3HAHUH U3 paHee U3yYCHHbIX yUYEOHBIX IPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5-7 knaccb» u «PuU3uka. 7 Kiace».

[Tpy n3yueHnr XUMHUH MPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00JacTi COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUYECKOM NEATEILHOCTH YeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KYJbTYpBI. 3ajaua y4eOHOro mpenMeTa COCTOUT B (pOPMHUPOBAHUH
CUCTEMbl XUMHYECKHX 3HAaHHM — Ba)KHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MIOJIOKEHHUH, JIOCTYMHBIX O000OLICHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B
MPHOOIICHNN K Hay4YHBIM METOAaM IMO3HAHUS [IPU U3yYCHUH BEIIECTB U XUMUYECKUX PEaKIIHii, B
¢bopMHpOBaHUM W pa3BUTHH TI03HABATENIbHBIX yMEHUH M WX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENIBHON U y4eOHO-UCCIIEIOBATEIBCKON AeSITeNbHOCTH, OCBOCHUHU MPaBUil 0€30MacHOro
0OpalIeHus C BEIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHHH XMMHU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHWs Ba)KHOE 3HAUCHUE
nproOpenn Takue e, KaK:

— (hopMUpOBaHHME WHTEIIEKTYallbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIBbHOMY IMPUHATUIO pPEIIEHUHN, CIOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBlEeHHOCTh OOyYeHHs Ha CHCTEMaTHYecKoe MpHOOIIeHHe O0ydarommxes K
CaMOCTOATENIbHOM  IO3HABATEIIbHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWI,
(OpMHPYIOIIM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHU;

— obecrieueHre YCIOBUHM, CHOCOOCTBYIOLIMX MPUOOPETEHUIO OOYYAIOUIUMUCS —OIIbITa
pa3Ho0Opa3HON NeATENPHOCTH, TIO3HAHUS W CaMOIIO3HAHWMS, KITFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIIUX YHUBEPCAIILHOE 3HAUEHUE JIS PAa3JINYHBIX BUJIOB I€ATEIBHOCTH;

— (hopmupoBanue oOmieH GYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATh M OLCHMBATBH SIBJICHHS OKPYXKAIOIIEro MHpa, UCIOJb3YS 3HAHUS U
OMBIT, IOJIYYEHHbIE MpPU HM3YUYEHUU XHMHMH, HIPUMEHATh HUX TPU pPEUIeHUH MpolieM B
MOBCEHEBHOM JKU3HU U TPYIOBOM JEATEILHOCTH,

— ¢hopMHpoBaHHE Y 00YYAIOUIMXCS T'YMaHUCTUYECKUX OTHOLIEHWH, MTOHUMAaHUs LIEHHOCTU
XUMHAYECKUX 3HAaHUH I BBIPAOOTKU SKOJIOTHYECKH II€JIeCOO0pa3HOTO MOBENCHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAKOIICH MPUPOIHON
CpelbI;

— pa3BHUTHE MOTHBAIIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusis 1 HaNpaBJIEHHOCTH JalbHEUIIEro o0yueHusl.

OO11ee 4nciIo 4acoB, OTBEJICHHBIX JJIS M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpazoBanus, coctaBisieT 136 gacoB: B 8 kitacce — 68 gacos (2 yaca B HefIeN0), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIO).

COAEP)XAHUE OBYYEHUASA
8 KJIACC

IlepBoHauya/JbHbIe XMUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Ponb XUMHM B JKM3HM 4YeJOBEKa. XMMHS B CHUCTeME HayK. Tena u
BemlecTBa. du3znueckre CBOMCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
MeTO/ax MOo3HaHMs B XUMHH. YncThie BemecTBa u cMecu. CIocoOBI pa3iesieHus: CMeceH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTeie u cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
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Xumuaeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.  3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYIISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuectBo BemiectBa. Mosb. MonsipHas Macca. B3auMocBs3b KONIMYECTBAa, MacChl U
Yuclla CTPYKTYPHBIX €IMHUI BemlecTBa. PacueTsl no ¢popMynaM XUMHUYECKUX COSAMHEHUN.

®usnyeckue M XUMUYECKHE SIBICHHA. XUMHUYECKass peakuus U e¢ NpPU3HAKU. 3aKOH
COXpPaHEHHUS MacChl BelIeCTB. XUMHUecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX PeaKIHii
(coenrHEHUS, PA3IOKCHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYAOH, ImpaBwjiaMu paboThl B J1aOOpaTOpUU U IpUEMaMU
oOparmieHusi ¢ jgabopaTopHbIM 00OpYIOBaHHWEM, M3YYEHHE M ONUCaHHE (U3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BELIECTB, HaOMoAeHne pu3nuecKux (IJIaBJICHUE BOCKA, TasHUE JbJa,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHHUE MEIHOMN MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCIIOTOW) SIBJICHUM, HaOt01eHne
U ONHMCAaHME TMPU3HAKOB MPOTEKaHUS XMMMYECKHUX peakluil (pasjokeHue caxapa,
B3aMMO/ICHICTBIE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, paznoxkenue runpokcuna meau (1) mpu
HarpeBaHuM, B3aWMOJICHCTBUE xene3a ¢ pactBopoMm conu meau (II), uzyuenume crocoOGoB
pasaeneHus CcMeceil: C MOMOINbI MarHuTa, (QUIBTPOBAHME, BbIMAPUBAHUE, AUCTUILIALIUA,
xpomatorpadusi, NpPOBEJCHHE OYHUCTKM I[OBApPEHHON colM, HAOMIOJEHHUE U  OIMCaHUE
pe3yabTaTOB MPOBEJICHUS ONBITA, WUIFOCTPUPYIOLIEIO 3aKOH COXPAaHEHUS MAaccChl, CO3JaHuE
MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeililue npeacTraBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — 3J€eMEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoze, Gpu3nueckue 1 XMMUYECKHE CBOICTBA (PEeaKkIMy FOPEHHs).
Oxcunpl. Ilpumenenue xuciopoga. CrocoObl MONMy4YeHHUS KHCIOpOAa B JIabopaToOpuu H
npoMslnieHHocTu. KpyroBopot kucnopoga B npupozae. O30H — ajuioTponHas MOAUQPUKAILUS
KHCIIOpO/a.

TeroBoil 3PQexT XUMHUECKON peaklMH, TEPMOXUMHUYECKHE YpaBHEHHS, 53K30- H
SHAOTEPMHUUYECKHE PEAKIUHU. TOINIMBO: Yroib M METaH. 3arpsA3HEHUE BO3/1yXa, YCHIEHHUE
napHUKOBOTo 3¢ deKTa, pa3pylieHre 030HOBOT'O CIIOS.

Bomopon — oanemeHT m mpoctoe BemecTBo. HaxoxaeHuwe Bopopoga B NPUPOJE,
¢du3nyecKrue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOObI oayyeHus. KucioTs! u comnu.

Monsipablii 00bEM ra3oB. PacyeTsl M0 XMMHUECKUM YPAaBHEHUSIM.

®dusnueckue cBoicTBa BOAbL. Boma kak pactBopurenb. PactBopsl. HacelmeHHsle u
HEHaCBILICHHBIE pPAacTBOpPbl. PacTBOpHMOCTH BewlecTB B BoJe. MaccoBas [0 BEIIECTBA B
pactBope. XuMHUUyeckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOJIE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOTHBIX BOJI.

Knaccugukanus Heopranmueckux coeguHeHuid. Oxcuapl. Krnaccupukamus OKCHAOB:
coyieoOpasyromire (OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U HecosieoOpazytonue. HomeHkmaTypa
okcu10B. PU3nNUECKre U XMMUUYECKHE CBOWCTBA OKCUAOB. [Tomyuenne okcuios.

OcHoBanus. Kiaccupukanus OCHOBaHMN: WICTOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBaHuil. PU3HMYECKHME M XUMUUYECKUE CBOWCTBA OCHOBaHUMU. [lomydeHue
OCHOBaHMM.

Kucnotsl. Knaccugukamus kucnor. Homenknarypa kucnot. duszndeckne 1 XUMHUYECKHE
cBoricTBa KUCoT. P akruBHoct MetaiuioB H. H. bekerosa. [lonydeHue kucior.

Comu. Homenknatypa coneil. dusnyeckne U XuMHU4YecKkne cBoicTBa coiied. [lomyuenue
COJIEH.

['eHeTnyeckas cBsI3b MEX]y KJJacCaMH HEOPraHMYECKUX COECTUHEHHH.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHne COJepKaHusl KUCIOPo/aa B BO3AyXe, MMOJIyYeHUE, cOOUpaHue,
pacrno3HaBaHHe ¥ U3y4€HHE CBOMCTB KHUCIOPO/1a, HAOMI0JeHUE B3aUMOICHCTBUS BEILIECTB C
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KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMpEKpallleHus: ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3llaMd OKCHJOB M ONMCAaHUE HX CBOWCTB, IOJIyueHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4YeHHE CBOMCTB Bojopoja (ropeHue), B3aumopeiictBue Boaopona ¢ okcuaom menu (II)
(BO3MOXKHO HCIOJIB30BaHUE BUIEOMATEPUAIOB), HAOMIOACHNE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHUS BEUIECTBC PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICICHHON MaccoBOM J0J€il pPAacTBOPCHHOIO BELIECTBA,
B3aMMOJICIICTBIE BOABI C MeTa/ylaMH (HaTpUeM M KalbliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), MCCIIEOBAaHNE OOPA3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACcCOB,
HaOIt0/IeHne U3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOPAX KHUCJIOT M IIENOYeH, W3ydeHHE
B3auMoeiicTBuss okcuaa menu (II) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCIOT C METajllaMH,
peakuuil HeWTpaJu3aluu, I[OJIYYEeHUE HEpPaCTBOPUMBIX OCHOBAaHUN, BBITECHEHHE OJHOTO
MeTaJula IpyruM U3 PacTBOpA COJIH, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxHeiume
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepuognueckasi cucrema xummu4yeckux iemenron Jl. WU.
MenpeneeBa. Ctpoenne aToMOB. XUMHU4eCKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKY KJIaCCU(PUKALINYA XUMHUYECKHUX AJIeMEHTOB. [IoHsATHE 0 rpynmax cXOIHBIX
2JIEMEHTOB (LLIENOYHbIE U IEJIOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl, HWHEPTHBIE Tas3bl).
DeMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepuonnueckuit  3akoH. Ilepmogmyeckas cucreMa XUMHUYECKHX — dJIeMEHTOB [
N. MenneneeBa. Kopotkonepuoanas u amuHHonepuoaHas (opmbl [leprogudeckoil cucTeMsl
xumuueckux dsiemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMmHbIXx saep. W3oromsl. Onekrponsl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTemsl
. W. MengeneeBa. XapakTepUCTHKAa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IOJOXEHUIO B
[Tepuoanueckoit cucreme /JI. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIIaM U IEPUOIaM.

3nauenue llepuoanueckoro 3akona u Ileproguueckoit CUCTEMbI XMMHUECKHUX AJIEMEHTOB
JUIS pa3BUTUS HAYKH U NpakTuKu. [. 1. Menaenees — y4eHbIN U IpaKJaHNH.

XuMHu4ecKkass  CBA3b. KoBasentHas (monsipHas " HEMOJIsIpHas ) CBS3b.
ONEKTPOOTPULIATEIIBHOCTh XUMUUECKHX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenb okucienusa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs! okucnenus
U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lloB BELIECTB METAJIOB M HEMETaJUIOB, B3aWMOJICHCTBHE THAPOKCHIA
LIMHKA C pacTBOpaMHU KHCIJIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB, WLIIOCTPUPYIOIIMX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN (TOPEHHE, PEaKIH Pa3JI0KEHUs, COSMHEHUS).

Mesicnpedmemmuoie céazu

Peanuzanus MeXnpeqMETHBIX CBSA3E€H NPU U3YYEHUU XMMHM B 8 KJlacce OCYLIECTBIISETCS
yepe3 MHCIMOIb30BaHME Kak OOIIMX eCTEeCTBEHHO-HAYYHBIX IOHSTUH, TakK M  IOHATHI,
SBJIAIOIINXCS CHCTEMHBIMHM ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbIM (akT, runoresa, Teopus, 3aKOH, aHATIU3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIONEHUE, OSKCIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHUE, MOJIEIb, SIBJICHHE.

®usnka: Mmarepus, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYNa, 3JEKTPUUECKUH 3apsijl, BEIIEeCTBO, Tello, O0BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pu3nueckue BENUYMHBI, €AMHHUIBI U3MEPEHUs, KOCMOC, IUIaHEeTHl,
383151, ComHIIE.

buonorus: ¢porocunres, apixanue, ornochepa.
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I'eorpadus: armochepa, rtuapocdhepa, MHHEpAIbl, TOPHBIE TOPOIBI, IOJE3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUuMH4YeCKas peaKkuus

Ilepnonnueckuit  3akoH. Ilepmoaudeckass cucreMa XHMHMYECKHX 3JIeMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWMCTB XHMHMYECKHX
3JIEMEHTOB NEPBBIX TPEX IEPHUOOB, KaJWs, KaJbLiUd U HMX COCIUHEHUH B COOTBETCTBUU C
II0JIOKEHHUEM DJIEMEHTOB B [Iepnonyeckoil CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMHYECKOH CBA3M. THUIIBI KPHUCTAUIMYECKUX PEHICTOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKOM DPEIICTKH M BHJA XUMHUYECKOU
CBSI3HU.

Knaccugukanus u HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBbIM KJlaccaM HEOPraHMYECKHX COEJAMHEHUMN, FeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XMUMHYECKHX PEaKIUi MO Pa3IMYHBIM MPH3HAKaM (110 YHUCIY U COCTaBy
YyYacTBYIOUIMX B pEaKUUH BELIECTB, IO TEIIoBOMY 3¢ QeKTy, MO H3MEHEHHIO CTerneHel
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 110 OOpAaTHMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U
9HAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUYECKNAE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHYECKOW peakuuu. [loHsTHE 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanu3e. lloHsATue o0 XuMHUeckoM paBHOBecuu. DakTopbl, BIHAIOIIME HA CKOPOCTh
XMMHMYECKOHN PEaKIMH U II0JI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAaKLMU, DSJIEKTPOHHBIM OajaHC OKHMCIUTENIbHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBICHUE YpPAaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIOIb30BAaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust 3ME€KTPOIUTHYECKON AUCCOLMALMH. DJIEKTPOJIUTBHI U HEIEKTPOIUTHL. KaTnoHsI,
aHUOHBI. MeXaHH3M JUCCOIMAIMM BELIECTB C Pa3MYHBIMU BUAAMHU XHMHUYECKON CBS3H.
Crenenp aucconnauy. CuibHbIE U cllaOble AJIEKTPOIMTHI.

Peakuuu nonHoro oOMeHa. YcioBUs NMPOTEKaHUS peaklMi MOHHOrO oOMEHa, MOJIHbIE U
COKpAIICHHBIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN W COJIEH B CBETE
Mpe/ICTaBlIeHU 00 3JIEKTPOIUTHUECKON auccounanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTHE O THIpONIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPHUCTAUIMUECKHUX PEHIETOK HEOPraHWYEeCKUX BEIECTB —
METAJJIOB M HeMeTauloB (Tpadura M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUJAa HaTpus),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XUMHUYECKOW pEakIHUH OT BO3JEHCTBUSA Pa3INYHBIX
(akTOpOB, HCCIIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIlecca IUCCOLMALUN
KHUCJIOT, IIeNoded M cojiel (BO3MOKHO MCIOJb30BaHME BHJICO MaTEpUaANIOB), MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIIMX MpPHU3HAKU MPOTEKaHMs PeaKlMii MOHHOTO oOMeHa (oOpa3oBaHueE
ocajJka, BBIIEJICHHE Tra3a, oOpa3oBaHME BOJBI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKkUuid (FOpeHHe, peakluy pasjIoKeHUs, COCTUHEHUS),
pacro3HaBaHME€ HEOPraHWYECKMX BEILECTB C IOMOULIbIO KAUECTBEHHBIX pPEAaKIM HAa HOHBI,
pellIeHre SKCIePUMEHTAIbHbBIX 33/1a4.

HemeTaibl U HX coeiMHEHUS

OO6mass xapaxkTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crerneHd okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XUMUYEeCKHEe CBOMCTBAa Ha MpUMepe XJopa (B3aUMOJIEHCTBHME C MeETalslaMH, HEMeTalJlaMH,
menoyamu).  Xnopoogopos. ConsHas KHCIIOTa, XHMMHYECKHE CBOICTBa, MOJYy4YEHHE,
npuMeHenue. JleficTBue xjaopa 1 XJI0pOBOJOPO/ia HAa OPraHKU3M deoBeka. BaxHeime Xiopusl
U UX HaXOXIECHHUE B IPUPOJIE.
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OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe U (PU3MUECKUE CBOMCTBA MPOCTHIX BEIECTB —
KHCIIOpO/ia M cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOAa U cepbl. XMMHUECKHE CBOMCTBA
cepel. CepoBOJOPOA, CTpoeHHE, (U3NYECKHEe M XHUMHUYECKHe CBOWCTBA. OKCHABI CEpbl Kak
MPEJICTaBUTENN KHUCIOTHBIX OKcHIoB. CepHas KucioTa, GU3NYECKUE M XUMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT M CHelu(HUecKue). XUMHUYECKHE PEaKIHH,
JeKalMe B OCHOBE IMPOMBIIIJICHHOIO Crocoba MOJIydeHUs CEpHOM KUCIOThL. [lpuMenenue
cepHO KUCIOTHL. COJHM CEpPHOM KHCIOTHI, KAUeCTBEHHAs peakuus Ha cynbhaT-uoH. Haxoxnenue
ceppl W €¢ COeIMHEHUH B TMpupoie. XUMHUYECKOE 3arps3HEHHE OKPYXKAloIIeH CpeJlbl
COCAMHEHUSIMH Cephbl (KHCIOTHBIC MOXKAM, 3arpsS3HEHHE BO3yXa M BOJOCMOB), CHOCOOBI €ro
MpeI0TBPALLCHUSI.

OOmas xapakTepucTHKa 3jeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHUCIECHUS. A30T, pacnpocTpaHeHHEe B Mpupoae, ¢u3nueckue u
XUMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMHUECKUE
CBOICTBa, Mony4yeHue u npumeHeHne. Conu aMMOHHUS, UX (GU3HUYECKHE U XMMHUECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUS. A30THAs KHUCIIOTa, ¢ IMOJIyueHHeE,
¢dbuznueckue W XUMHUYECKHE CBOHCTBa (0OlIME Kak MPeICTaBUTENsS Klacca KHUCIOT H
cnenupuyeckne). Mcnonp3oBaHWe HHUTPATOB M COJICH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHE OKPYXKAIOIIeH Cpelbl COSAMHEHHUSIMHA a30Ta (KUCIOTHBIC
JOXIM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, amioTpomHbie MOAUDUKAUH
docdopa, busznueckue u xumuueckue cporictsa. Oxcun pochopa (V) u docdopHas kucioTa,
¢u3nveckne M XMMHUYECKHE CBOKMCTBA, moiydenue. McmompzoBanue (ocdaroB B KauecTBe
MUHEPATBHBIX yI00PEHHIA.

O6mas xapakrtepuctuka s1meMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHUA. YTJIEepo/l, alUIOTPOIHbIE MOAU(UKAIINH, PACIPOCTPAHEHHUE B
npupoje, pu3nuecKue U XUMUIeCcKrue cBoiicTBa. Ancopoums. KpyroBopot yriiepoaa B mpupoe.
Oxcunsl yriaeposaa, ux QpU3NYECKUe ¥ XUMUUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. JKOJOTUUECKHE MPOOJIeMBbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTEe3a TI00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3QQeKT. YTolbHas KUCIOTa U €
coiM, WX (PU3MUECKHE M XUMHUYECKHE CBOWCTBA, MOJydyeHHE W TpuMeHeHHne. KadecTBeHHas
peakiuss Ha KapOoHaT-uoHBL. ~ lcmonp3oBaHue  KapOOHATOB B OBITY,  MEIUIIMHE,
MIPOMBIIITIEHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHavanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEAMHEHHUAX YIiiepoaa
(MeraH, O3TaH, JTWJIEH, alleTWJIEH, JTaHOJ, IJIMLEPUH, YKCycHas Kuciota). IlpupoaHbie
WUCTOYHUKU YTIIEBOAOPOJOB (yroib, MPUPOAHBIA ra3, HedTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY U MPOMBIIUICHHOCTH. [IoHATHE 0 OMOTIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriaeBoJax — W HMX pOJIM B JKU3HM UelOBeKa. MarepuanbHOE EIUHCTBO
OpPTaHUYECKUX U HEOPTAaHWUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TOMyYeHHE M MPHUMEHEHUE.
Coenunenns kpemHusi B mnpupoge. OOmme mnpencraBieHuss o6 okcunge kpemuus (IV) u
KpeMHHUEBOH kucioTe. CHIIMKATHI, UX HCIONIb30BaHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeimue
CTPOUTENBHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGmemsl
0€30MMacHOTO HCIOIh30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3ydeHHe o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEIEHUE
KaueCTBEHHBIX pPEaKlUi Ha XJIOPHU-MOHBI U HAONIOJCHHUE TMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkarormue GU3MYECKUe U XUMUYECKHE CBONCTBA TaJOr€HOB U MX COCTUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), O3HAKOMIIEHHE C O0pa3lamMH XJIOpHIOB (TaJlOreHHJIOB),
O3HaKOMJIGHHE ¢ oOpaslamMu ceppl M €¢ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpPHAIOB), HAONIOACHUE Tpollecca OOyriMBaHUS — caxapa I1OA  JIEHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOMN KHUCIOTHI, H3y4YeHNE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTBI, MIPOBEICHNE KauyeCTBEHHOW peakUuu Ha Cyib(paT-MOH W HaONIoJIeHHE MpHU3HaKa e¢
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MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3WYECKUMH CBOMCTBaMHU a30Ta, Gocdopa U MX COCAMHEHUU
(BO3MOKHO HCITOJIb30BaHME BUCOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHIA,
MoJiyueHue, coOupaHue, pacro3HaBaHWE M HM3yYEHUE CBOWCTB aMMHaka, MPOBEICHUE
KAueCTBEHHBIX pEaKIUii Ha HOH aMMOHHS ¥ ¢ocar-uOH U U3YYCHHE TMPU3HAKOB HUX
MPOTEKAaHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEAbIO (BO3MOKHO
HCII0JIb30BAaHNUE BHJIEOMATEPUAIIOB), M3yUYEHUE MOJEIEH KPUCTAJUIMUECKHUX PEIICTOK anmMasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C MPOLECCOM aicopOLMMU PacCTBOPCHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTA3a, MOJy4YeHHE, COOMpaHHe, pacliO3HaBaHUE
U U3YyYEHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEIEHUE KAaYeCTBEHHBIX peakuui Ha KapOoHAT U
CUJIMKAT-UOHbl W U3YYEHHE I[PU3HAKOB MX IPOTEKAHUSA, O3HAKOMJIEHHME C MPOLYKLIHEN
CUJIMKAaTHOM IPOMBILIIEHHOCTH, PELICHUE SKCIEPUMEHTABHBIX 3aJa4y 1o Teme «BaHeilmue
HEMETAJIBI U UX COCIUHECHUSY.

MeTa/uuIbl M KX COCUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJIEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
nonoxxenus B I[lepuonnueckon cucreMe xumuueckux 3neMeHToB [[. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METAUIMYECKasl KPUCTAILIMYECKas
pemeTka. DJEKTPOXUMUYECKUN pAJl HANpsOKEHUH MeTaioB. Dusnueckne M XUMHYECKUE
cBoiicTBa MeTaiioB. OOiue crnocoObl Moxy4eHuss MeTauioB. [loHATHE O KOPPO3UK METaJlIOoB,
OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproauyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOGHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue M XUMHUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[[{erouHO3eMENBbHBIE METAJIBI MAarHvMii M KaJubLUi: mosoxeHue B llepuogmyeckon
cucrteMe xumudeckux sneMeHtoB [I. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAaXO0XJIECHHUE B
npupoae. Ouznyeckue U XUMUYECKHE CBOMCTBA MarHusl M Kaublud. BaxkHenmme coeauHeHus
KanbIus (OKCHUIT, TUAPOKCU, colin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHui: mnonoxenue B llepuonnyeckoil cucTteMe XHUMHUYECKUX 3JleMEeHTOB [l
N. MenneneeBa, cTpoeHHe aToMa, HaxXOXJIE€HHE B Ipupoae. PU3MYECKHME U XUMHUUYECKHUE
cBolicTBa amfoMUHMsI. AMGBOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHUIA AITFOMUHUSA.

Keneso: mnomoxenne B Ilepuoguueckoil cucTeMe XUMHYECKMX dJJEMEHTOB [l
N. MenneneeBa, cTpoeHUE aroMma, HaxoKJIeHHe B mpupoje. Pu3nUecKue M XHUMHUYECKHUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu sl u conu xenesa (II) u xenesa (II), ux cocras, cBoiCTBa
U MTOJTyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd MeTalJIOB M CIUIaBOB, WX (U3MYECKUMHU CBOICTBaMH,
U3Y4YEHHE pe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaNbIUsl U HATPHUS C BOAOHN (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), HCCJIEJOBAaHHE CBOMCTB MKCECTKOM BOJABI, Ipoliecca TOpEeHUsl keie3a B
KUCIIOpoJie  (BO3MOXKHO  HCIOJB30BAHME  BHAEOMATEpPUANOB), MNPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, ITIMHKA, xene3a (I1) u xenesa
(ITI), memau (1), HaOnrogeHWe U OMUCaHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMHU HATpPUS,
KaJiusl U Kanblusl (BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPUAJIOB), UCCeT0BaHUE aM(OTEPHBIX
CBOWCTB I'HJIPOKCHUA AJFOMUHMS U THAPOKCH/IA [IUHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeNIMe METaIIIbl U UX COCIMHEHUS.

XuMus U OKpy:KalIas cpeaa

BemectBa u mMarepransl B IOBCEAHEBHOM KM3HM YeslOoBeKa. bezonmacHoe MCIOb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuid B ObiTy. [lepBas moMoIh MpU XUMHUYECKHUX OXKOTax H
OTPAaBJICHHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKPYXKaIolIe cpenbl (mpeaenbHas A0MycTUMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Poib xuMuu B pereHr# 3K0JIOTHYECKUX TPOOIIeM.
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Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3oB MaTEPHAIOB (CTEKIIO0, CIIJIaBbl METAJIJIOB, MOJIMMEPHBIC MAaTEPHAIIBI ).

Meosricnpeomemmnie ceasu

Peanuzanus MexXnpeaMeTHbIX CBSI3ed MPH M3yYEeHUU XMMHUU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCIOIb30BAaHUE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATHM, TaK W  TOHSATH,
SIBJIIOIIMXCS] CUCTEMHBIMHU IS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHUHTE3, KJacCU(pUKalus, MEePUOJUUYHOCTh, HAOIIOJEHNE, OSKCIEPUMEHT, MOJICIHpPOBaHUE,
U3MEpEeHUe, MOJICIb, SIBJICHHUE, TAPHUKOBEIN 3(pEKT, TEXHOTIOTHUS, MATePUAITBI.

Ouznka: Marepusi, aTroM, D3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHJ, H30TOIBI,
pPaMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUI  3apsl, M[POBOJHUKH, IOITYIPOBOJIHUKH,
IUDJIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMYECKasl pEMICTKa, CIUIaBbl, (PU3UYECKHUE BEIHYUHBI,
€IMHUILIBI U3MEPEHHUS, KOCMUUYECKOE MPOCTPAHCTBO, MIJIAHETHI, 3B€3/1b1, COHIIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, sKocMCTeMa, MUHEpPAIbHBIE yI0OpEHUS,
MHUKPODJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadms: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIC MOPOMABI, IOJEC3HBIC
HCKOIaeMble, TOILIMBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUSA
JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00YUYEHMs] XMMHUH B €JMHCTBE y4E€OHON U BOCIUTATEIIbHOMN JESATENILHOCTU B
COOTBETCTBUM C  TPAAULUOHHBIMH  POCCHUMCKMMM  COLUMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSMHM, NMPUHATHIMU B OOILECTBE MpaBWJIaMU U HOPMaMH TOBEACHHUS U
CIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATM3AIUU 00YUaIOIIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOI TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALM U PACUIMPEHHE OIbITa JEITEIIbHOCTU Ha €¢
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIICHHS] K OTE€UECTBEHHOMY KYJIHTYPHOMY, UCTOPUUECKOMY M HAYYHOMY
HACJIEUI0, TOHMMAHMUS 3HAYCHUS XUMHUYECKOW HAyKu B KU3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQZIETh JOCTOBEPHOM HH(pOpMAIMel O MepeiaoBbIX AOCTHKEHHUSIX M OTKPBITUSX
MHPOBOH M OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOHCTBE
Mupa 1 oOlIeCTBa;

2) rpa:KIaHCKOr0 BOCIMTAHUS:

MPE/ACTABJICHUS] O COLMAIBHBIX HOPMax MW TpaBUJaX MEXKIMYHOCTHBIX OTHOIICHUM B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOW, Yy4eOHO-
HCCIIE0BATENIbCKOM, TBOPUECKOM U IPYTUX BHUAAX NESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOH NIeATETHbHOCTH MPHU BBINOJHEHUU Y4eOHBIX, TTO3HABATENbHBIX 3a7a4, BBHITOJHEHUU
XUMHUYECKUX IKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOIIOMOIIM B Tpolecce 3TOH Y4eOHOH NesTeTbHOCTH, TOTOBHOCTH OIICHHBAaTh CBOEC
MOBEJIEHNE W TIOCTYNKH CBOMX TOBApPHUINEH C TMO3UIIMH HPABCTBEHHBIX W TPABOBBIX HOPM C
YUETOM OCO3HAHMSI ITOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHpPOBO33PEHUYECKHE  MPEACTaBICHUS O  BEIIECTBE M  XUMHUYECKOM  pPEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABISIOIIME OCHOBY Jif
MOHUMAHUS  CYIIHOCTH HAYYHOW KApTUHBl MHpA, TMPEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSL NPUPOJAbI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJHOU Cpelloi, O posu
XUMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;
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MO3HABATE/IbHBIE MOTHBBI, HalpaBlieHHbIE Ha IMOJy4Y€HHWE HOBBIX 3HAHUNA IO XUMHH,
HeoOXomuMBbIe N7t OOBSICHEHHUS HAOMIOJaeMBIX MPOIECCOB U SBIICHUMN, IM03HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENLCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C Y4eOHBIMU TEKCTAMH, CIPABOYHOM JIUTEPATypOH, NOCTYIHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO U IMO3HAHHUIO, JIIOOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00yUYEHUS B JalbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 30POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HU, OCO3HAHWE IIOCIEICTBUN U HENPUATHE BPEIHBIX
npuBbIYEK (YHOTpeOJIEHUSI aJKOTOoJisl, HAPKOTHUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIOJICHUS
npaBmwl 0€30MacHOCTH NpU OOpalIeHHH C XMMHUYECKUMHU BEIIECTBAMHU B OBITY U pPEajbHOM
KU3HH;

5) Tpy10BOr0o BOCIIUTAHUA:

WHTEPEC K MPAKTUICCKOMY M3YUYCHHIO MPOQECCHd M TPyAa Pa3IMdHOTO POja, YBAKEHUE K
Tpyoy M pe3yiabTaTaMm TPYAOBOH MAESITENbHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHS
MpPEAMETHBIX 3HAHUM TI0 XUMHH, OCO3HAHHBIA BBIOOP HWHIMBHUAYAIBHON TPACKTOPUHU
MPOJOJKEHHsSI O0pa30BaHUA C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpOo(eCcCHOHATBPHON IESTeIbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHHI, TOTOBHOCTD aJalTUPOBATHCS B MPO(eccCHoHalbHOM cpee;

6) IK0JI0OrH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOILICHHE K MPUPOJe KaK MCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €¢ CYIIECTBOBaHUS, MOHUMAHWE LIEHHOCTH 3J0POBOTO M 0€30macHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TCUXHUYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTU COOJIOJICHUS MPaBHI O€30MaCHOT0 TOBEACHUS MpU pabOTe C BEIIECTBAMHU,
a TaAKXKe B CUTYALMIX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJy4aeMble MPH U3YYCHUU XUMHUHU, JJIS PEIICHHS
3a/1a4, CBA3aHHBIX C OKpYKarolel MPUPOIHON CPeIoH, ISl TOBBILLIEHUS YPOBHS SKOJOTUYECKON
KYJBTYpbI, OCO3HaHUS TIO0ATBHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIEM U MyTeH WX PEIIeHUs
MOCPEICTBOM METOJ0B XMMHUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pyKOBOJCTBOBAaTHCS UM B
IT03HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeamMeTHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMBIE I (POPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYUYHbIE TOHATUS (3aKOH, TeOpHUs, MPUHLMII, TUTIOTe3a, (DAaKT, cucTema,
MPOIIECC, IKCIEPUMEHT U JIPYToe€.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax | MO3BOJSIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O
LIETTOCTHOW HAay4YHOW KapTUHE MHpA, U YHHUBEpCAJIbHbIE yuyeOHbIC NEeWCTBUS (TMO3HABaTEIbHBIC,
KOMMYHHKATHUBHBIC, PETYISATUBHBIE), KOTOpbIe 00ecrneuynBaloT (OpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSATEIIFHOMY TNIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOU NEeITeTbHOCTH.

Ilo3naBaTe/bHBbIE YHMBEPCAJIbHbIE Yy4eOHbIe 1eiiCTBUSA

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS UCIOJIB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHHM 3HAHUM:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATUH (BBIIEIATH UX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH TOHSTHIME), UCTIOJb30BaTh MOHATHS JJIs1 OOBSICHEHUS
OTJENbHBIX (DAaKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS W KPUTEPUH [UIsl KIAcCU(PUKALUU
XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKINH, YCTaHABIMBATh MPUUNHHO-CIICJICTBEHHBIC CBS3H
MeX1y 00BEKTaMU U3YYCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHBHBIE,
10 aHAJIOTHH ), JIEIaTh BBIBOJIBI M 3aKJIIOUCHHUS;

yMEHHUE MPUMEHATHh B MPOLIECCE MO3HAHUSl MOHATUS (NIPEAMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIB3yeMbIe B XWUMHUHU, MPEOOPa30OBBIBATH IITUPOKO
MIPUMEHSAEMbIE B XUMUU MOJICIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA),
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XUMHYecKass (GopMysla M YpaBHECHME XUMHUYECKOM peakuud — IpU peleHUH Yy4eOHO-
[IO3HABATENbHBIX 33Jay, C YYETOM OTHUX MOJENbHBIX IPEJCTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEILECTB U
XUMUAYECKHX PEaKUUil, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIECJCTBEHHBIC CBSI3U U
IIPOTUBOPEYUS B U3y4aEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBrble ncciaenoBareLCcKHe JeiiCTBHUA:

YMEHHME HCIOJIb30BaTh IIOCTABIEHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTa IIO3HAHHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYXKICHMI;

IPUOOpPETEHUE OMbITA [0 IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEACHUIO YUEHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAOII01aTh 32 X0J0M IpOIiecca, CAMOCTOSTEIbHO TPOrHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS M BBIBOJBI IO PE3YJIbTaTaM IPOBEICHHOTO OIIBITA,
HCCIIEIOBaHMs, COCTABJIATh OTYET O MIPOJEIAHHON padore.

Pabora ¢ nngopmanmeii:

yYMEHHE BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALINIO Pa3IMUHbIX BHI0B
1 GOpM Npe/ICTaBIICHUS, [TOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-IOMYJISIpHAs JINTepaTypa
XUMHUYECKOTO COJEpXaHUs, CIpaBOYHble TocoOus, pecypcbl WHTepHeTa), KpPUTHUECKU
OLIEHUBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE MPUMEHSTh PAa3InYHbIE METO/BI U 3alpPOCHI IPU MMOUCKE M 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIIOJHEHUS Y4EOHBIX U MO3HABATEIbHBIX 3a]a4
OIIPENIEICHHOTO THUIA, NMPHOOpPETEeHHWE OMbITa B OO0JACTH HCIOIB30BaHUA WH(GOPMAIIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJaJICHNE KYJIbTYpO aKTMBHOI'O UCIOJIb30BAaHUS Pa3INYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (HOpPMY TIpPEICTABICHUS
uHbOpMallUd M WIIIOCTPUPOBATh pELIacMble 3aJauyd HECIOKHBIMU CXEMaMHM, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOMHALIUSIMH,

YMEHHUE HCHOJb30BaTh M aHAJIM3UPOBaATh B Ipolecce Y4eOHOH M HCCie0BaTeNbCKON
NEeSITeIbHOCTH UH(OPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarolled MPUPOAHOMN CPEbl.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeliCTBHS:

YMEHMsI 3aJlaBaTh BONpOCHl (B XoAe Auamora M (WIKM) OUCKYCCHHM) IO CYUIECTBY
oOcyxnaeMoil Tembl, (HOPMYIUpPOBaTh CBOM MPEUIOKEHUS OTHOCHUTENBHO BBIOJHEHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHMSI TIPEJCTABIIATD ITOJTYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM JEATEIBHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaX; JelaTh IMPEe3EHTAlMI0 PpPe3yIbTaTOB BBINOJHEHUS XMMHUYECKOTO
JKCIEepUMeHTa (J1abopaTOPHOTrO OMbITA, JAa0OPAaTOPHOM pabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

yYMEHUsl Y4eOHOr0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIbHOU U
HCCIIEIOBATENbCKON JEATEIbHOCTH NPU PEIIEHUH BO3HUKAIOLIUX IMPOOJEeM Ha OCHOBE y4eTa
O0IIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHMSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEHCTBHIA, ONpe/ieJieHre KPUTEPUEB IO OLIEHKE KauecTBa
BBHITIOTHEHHOU pabOTHI U IpYyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eCTBHUA:

YMEHHME CaMOCTOSITENIbHO OMNPENENATh LENIN EATENbHOCTH, IUIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTh U NpPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATENBHOCTh, BBIOMPATH
Haubonee HPQPeKTHUBHbIE CIOCOOBI pemeHus y4eOHBIX W IO3HABATENbHBIX — 3ajad,
CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTHPOBATH MPEMJIOKEHHBIM AITOPUTM JCHCTBUU IPH
BBIMOJIHEHUH 33JaHUN C YYETOM TIOJY4YEeHHUS HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaxX —
BELIECTBAX U pPEeaKIusiX, OLEHUBATh COOTBETCTBHE MOIYYEHHOI'O pe3yjbTaTa 3asBJICHHON LIeJH,
YMEHHE UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTBI, IPEJIaraéMble B YCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOCHHUIO 0053aTENbHOTO COZEpIKaHuUs,

YCTaHOBJICHHOTO JaHHOU (eaepanbHOl pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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OoOydJalOIMMHUCSl HaydHbIE 3HAHMS, YMEHHUS M CIOCOOBI JEHCTBUM, CcrenupuIecKue st
npenMeTHo obnactu «XWMHs», BUABI JEATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUSA, €r0
HWHTEpIpPETAIH, TPEOOPa30BAHMIO U IPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYAIIHIX.

K xonmy obydenust B 8 kJjiacce mpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUN:

e  PpAacKphIBATH CMBICI OCHOBHBIX XMMHYECKHMX IOHATHI: aTOM, MOJIEKYJd, XUMUYECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, CMECHh (OJHOPOAHASI U HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJISIpDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSApHas
Macca, MaccoBasl J0Jsl XMMHYECKOTO 3JIEMEHTa B COCJMHEHUH, MOJISIPHBIM OOBEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIbHOCTb, CTENEHb OKUCICHHSA, XUMHUYECKas
peakmus, KiacCU(pUKAIMS PEaKIHid: PEeakUUu COCIUHEHHS, PEaKIUH pa3oKEHUs, PEeaKInu
3aMeIlIEeHus], Peakllui 0OMeHa, 3K30- ¥ SHI0TEPMHUUYECKHE PEeaKLuH, TEMJI0BOM A3PeKT peakuuy,
SJIpO aTOMa, 3JIEKTPOHHBIHN CJI0M aToma, aTOMHas OpOUTallb, paJuyC aTOMa, XUMHUYECKas CBS3b,
IOJIApHAasl M HENOJIIpHAs KOBAJCHTHAsl CBA3b, MOHHAs CBsI3b, MOH, KaTHMOH, aHHOH, PacTBOp,
MaccoBast J10Jis BelecTBa (IIPOLIEHTHAs KOHIIEHTpAI|sl) B pacTBOPE;

e  WUIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX ITOHATHI U IIPUMEHATH 3TH ITOHATHUS IIPU
OIMCAaHUU BELIECTB U UX MPEBPALLEHUII;

e HCHOJB30BaTh XHMHYECKYI0 CHMBOJIUKY JUIsl COCTaBiIeHHUS (OpMYJ BELIECTB U ypaBHEHUH
XUMHYECKUX PEaAKIU;

e ONpEAeNATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHHSX, CTETICHb OKHCIICHHS
HJIEMEHTOB B OMHApPHBIX COEAWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEETICHHOMY KIIACCY
COeIMHEHUI 1o popMyIiaM, BHJI XMMUYECKOH CBsI3U (KOBaJEHTHAs U MOHHAs) B HEOPraHMYECKUX
COEIMHEHUSIX;

e packpsiBath cMbica Ilepnonnueckoro 3akona /I. 1. MenneneeBa: 1eMOHCTpUPOBAaTh IOHUMAaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHMX 3JEMEHTOB OT MX I[IOJIOKEHUS B
Ileproguueckoit cUCTEME, 3aKOHOB COXPaHEHMsI MAacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraipo;

e ONHCHIBATh M XapakTepu3oBaTb TabnnuHyro (opmy Ilepuonmyeckoil cucTeMbl XHMHUYECKHX
AJIEMEHTOB: pa3IMuaTh MOHATHS «TJIaBHAs noArpymnmna (A-rpynmna)» u «modouynas noarpynmna (b-
IpyIIa)», Majble U OOJbIINE TEPUO/IbI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCS B TalIMIIe
«Ilepuoanyeckas cucrema xumuueckux »siemeHToB [l WM. MenneneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, odliiee
YHCJIO 3JIEKTPOHOB U pacrpeiesieHne X MO 3JIEKTPOHHBIM CIIO0SIM);

e KJAacCU(PUUIUPOBATh XUMHUECKUE JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEeaKIiu
(MO YMCITy ¥ COCTaBy Y4acTBYIOUIMX B PEaKIMU BEIIECTB, M0 TEINIOBOMY 3P EKTY);

e XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEp)K/asi ONHUCAaHWE TPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEaKIIN;

e TIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUS XUMUYECKUX NIPEBPALLEHUI B PA3JIMUYHbBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTr0 3JIeMeHTa M0 (opMysie COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBa B PacTBOpE,
MIPOBOAUTH PACUEThI [0 YPaBHEHUIO XUMUUYECKOM peaKkinuu;

e TPUMEHSTH OCHOBHBIE OINEPAI MBICIUTENBHON JIEATENbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHIEe, CUCTEeMaTU3aINI0, KIACCU(PHUKAIINIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3Ei
— NI U3y4YEHUsl CBOMCTB BEIIECTB M XHMMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HaHUs — HAOIMIOZEHUEe, U3MEpEeHHe, MOJAEIHPOBAHNUE, OHKCHEPUMEHT (peajbHbIl U
MBICJIEHHBIH);

e CJIEOBATh MpABWJIaM MOJIb30BAHUS XUMHUUECKOW MOCYIOM U J1abOpaTOpHBIM 00OPYJOBaHUEM, A
TaK)Ke MpaBuiIaM oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU MO BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB
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(Bomoposla M KHCJIOpOJAa), MPHUTOTOBJICHHIO PACTBOPOB C OMPENCICHHONW MacCOBOM JoJiei
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaThb W IPOBOAUTH XMMMUYECKHE DSKCIEPUMEHTHI IIO
pacrmo3HaBaHUIO pPACTBOPOB IIEJOYEH H KHUCJIOT C IOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
¢beHondrasenH, METUIOPAHXK U APYTHeE).

K xonmy obydenust B 9 kJjacce npeaMeETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUN:

e  PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSITHI: XUMUYECKUN AJIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHMOH, IIPOCTOE  BEIIECTBO, CJIOXKHOE  BEIIECTBO,  BaJEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas peaklus, XHUMHUYecKas CBS3b,
TETIOBON A(PQEKT peakiuu, MOJb, MOJIIPHBII 00BEM, PacTBOP, HIIEKTPOIUTHI, HEIJEKTPOIUTHI,
ANEKTPOIIUTUYECKAsT TUCCOLMAlMs, pEeaklUWd HMOHHOro oOOMEeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpPATUMbIE pEAKLUMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
peaKuuu, OKHUCIUTENb, BOCCTAaHOBHUTENb, OKHUCICHHE U BOCCTAHOBJICHHME, aJUIOTPOIUS,
aM(OTEepHOCTh, XMMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUINYECKast), KPUCTAJUIMYECKAs
pelieTka, KOpPpO3Usl METa/lIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuu, MpeaesbHO
nonycrumas konuentpanus [IJIK BemecTsa;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH U MPUMEHATH 3TU MOHATHUS TIpU
OIMCAaHUU BELIECTB U UX MPEBPALLEHUII;

e HCMONb30BaTh XUMHUYECKYIO CHMBOJIMKY [UIsl COCTaBJI€HUS (OpPMYNT BEIIECTB U ypaBHEHUN
XUMHYECKUX PEaAKIU;

e OIpeNesITh BaJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKHX D3JEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BEILECTB K ONPEIEICHHOMY KJIACCy COEAMHEHMH 110
dbopMynaM, BUI XUMUYECKON CBA3M (KOBAJICHTHAs, HOHHAs, METAJJINYECKas) B HEOPraHMUYEeCKUX
COCMHEHUSX, 3apsii MOHA MO XUMHUYECKOW (hopMyie, XapakTep cpelnbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COSAMHEHUMN, THI KPUCTAIITUIECKON PEIICTKA KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmbIch Ilepuonunueckoro 3akona J[. M. MenpaeneeBa W JI€MOHCTPUPOBATH €rO
NIOHMMAaHME: ONMCHIBATh M XapaKkTepu3oBaTh TabmuuHyo (opmy Ileproanueckoit cucrembl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAs moiarpymnmna (A-rpynmna)» u «noOodHas
noxarpynna (b-rpynma)», Manble u OoJsiblIMe NEPHOABI, COOTHOCUTh O0O3HAu€HHs, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TalnMile, C YMUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMUMUYECKHUX 3JEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUCIo JIEKTPOHOB M pacipeelieHHue ux
10 3JIEKTPOHHBIM CJIOSIM), OOBSICHITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB AJIEMEHTOB
U UX COCIMHEHUI B INpenenax MajblX MEPUOJOB M INIABHBIX MOATPYII C YYETOM CTPOEHMS HX
aTOMOB;

e KJAacCU(PUUIUPOBATh XUMHUECKUE JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEeaKIiu
(Mo uucIy M COCTaBy YYAacTBYIOUIMX B pEaKIMM BELIECTB, MO TemioBoMy 3¢dekTy, Mo
W3MEHEHMIO CTETeHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHenu(UUEeCKHe XUMHUYECKHE CBOMCTBA MPOCTHIX W
CJIOKHBIX BEILLECTB, OATBEPK/asl ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUit;

e  COCTaBJISITh YPaBHEHMSI DJIEKTPOJUTHUECKON AUCCOLMALIMMN KUCIIOT, IEJI0YEN U COJeH, TOJIHbBIE U
COKpAlICHHbIE YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS pPEaKLMi, MOATBEPKAAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

e  pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKluil;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI, BO3SMOXXHOCTHU NPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (GopMylsie COEIWHEHUS, MAacCOBYIO JOJIIO BEIeCTBAa B PacTBOPE,
IIPOBOJMTH PAcUEThl 10 YPaBHEHUIO XUMHUUYECKOHN peakLnuu;

e co0Oyo/IaTh MpaBWia MOJIb30BAHUS XMMHUECKON MOCYAON M J1abOopaTOPHBIM O00OpYIOBAaHUEM, a
TaKKe MpaBuia oOpalleHHs ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITIOJIHEHUIO
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71a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJYYEHUIO M COOMpPAHMIO ra3000pa3HBIX BEILECTB
(amMmaka U yrJIeKucioro rasa);

e IIPOBOJAUTH PEAKLMH, MOJATBEPXKJAIOLIME KAYeCTBEHHBII COCTaB pa3IMYHbIX BEILECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHA-, OPOMHI-, MOIUA-, KapOoHaT-, ¢ocdaT-, CHIUKAT-,
cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHMA UM  HMOHBl HU3Y4YEHHBIX METaJIIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpaX HEOPraHMUYECKUX BEIIECTB;

e MPHUMEHATH OCHOBHBIC ONEPAIH MBICIUTEIBHON ACATEIBHOCTH — aHAJU3 M CUHTE3, CPAaBHEHHUE,
000011IeHNE, CUCTEeMAaTH3AIMIO0, BBISBICHUE MPUYNHHO-CIECTBEHHBIX CBS3€H — I U3y4CHHS
CBOWCTB BELIECTB M XHMHYECKHUX PEAKLUH, €CTeCTBEHHO-HAyYHbl€ METOJAbl IO3HAHUA —
HaOJI0ICHNE, U3MEPEHUE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIH )

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne HanmenoBanue KonuyecTBo yacos OnexTpoHHbIe (1IU(POBLIC)

n/ pasfesioB U TeM Bceer | Konrponbhbl | [Ipaktiueckn | 00pa3oBaTelIbHBIE PECYPCHI

i MIPOrpPaMMBbI 0 e paboThI e paboTbI

Paznen 1.IlepBoHayaibHble XMMHYECKHE MOHATHUS

1.1 | Xumusa — BakHast 5 2 [[bubmuoteka [IOK
00macTh https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHUSA U 1]
MPAKTUYECKOU
JESITEIbHOCTH
YeloBeKa

1.2 | BemectBa u 16 1 [[bubmuoteka [IOK
XUMHUYCCKHEC https://m.edsoo.ru/7f41837¢
peakuuu 1]

Uroro no pazaeny 21

Pa3nes 2.BakHeiimme npeACcTaBUTEIN HEOPraHUYECKUX BelleCTB

2.1 | Bo3nyx. Kucnopon. 6 [[bubmnoreka LIOK
[TonsiTre 06 https://m.edsoo.ru/7f41837¢
OKCHIaxX 11

2.2 | Bomopon.Ilonsitue 8 1 [[BubmuoTexa [JOK
0 KUCJIOTax U https://m.edsoo.ru/7f41837¢c
COJIAX 1]

2.3 | Bogna. PactBopsbI. 5 1 1 [[BubmmoTteka IIOK
[TonsTue 06 https://m.edsoo.ru/7f41837c
OCHOBaHHMSIX 1]

2.4 | OcHOBHBIE KJIaCCHI 11 1 1 [[BuGmmoTtexa IIOK
HEOpraHMYEeCKUX https://m.edsoo.ru/7f41837c
COCTMHEHU I 1]

Uroro no pazaeny 31

Pasznen 3.Ilepuoanuecknii 3axoH u Ilepuoguueckas cucrema xummuieckux djiementon /. U.
MenpeneeBa. CTpoeHue aToMOB. XUMHYECKas CBSI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

3.1

Ilepuoanueckui
3aKOH U
Ilepuoanueckas
cuctema
XUMHUYECKHUX
snemeHnToB JI. U.
Menneneesa.
Crpoenue aToma

7

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41837c

1]
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3.2 | XumuuecKkas CBS3b. 10 1 [[BubmmoTteka LIOK
OKHCTUTENBHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBI 1]
€ peaKIu

Htoro no pazneny 17 [[bubnmoreka LIOK

https://m.edsoo.ru/7f41837¢
1]

OBILEE 68 4 6

KOJIMYECTBO

YACOBIIO

[TPOTPAMME

9 KJIACC

No HaumenoBanue KonuuecTBo uacos DnekTpoHHbIe (IU(PPOBEIE)

n/ pas3zieiioB U TEM Bcer | Konrponbhsl | [Ipaktiuecku | 00pa3oBaTelIbHBIE PECYPCHI

i IPOTPaMMBI 0 e paboThI e paboThI

Pa3nes 1.BemecTBo U XMMHUYeCKHe PeaKIIuH

1.1 | IloBTOpEHue n 5 1 [[bubmuoteka [IOK
yriryoneHue https://m.edsoo.ru/7f41a636
3HAHUM OCHOBHBIX 1]
pasnenoB Kypca 8
KJjlacca

1.2 | OcHOBHEBIC 4 [[BubmmoTeka LIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XAMHYECKHUX 1]
peakiuii

1.3 | DnekTponuTuyecka 8 1 1 [[BubmmoTexa LIOK
S TUCCOIAIHS. https://m.edsoo.ru/7f41a636
Xumuueckue 1]
peaxiuu B
pacTBopax

Hroro no pazneny 17

Pa3znen 2.HemeTaJJIBI M HX COeTHHEHUS

2.1 | OGmas 5 1 [[bubmuoTeka [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XAMHYECKHUX 1]

anemeHToB VIIA-
rpynmsl. ['agorenst

2.2 | Obmuras 6 [[BubmmoTeka LIOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX 1]

a1aeMeHTOB VIA-
rpynnsl. Cepa u ee

COCIMHECHUS

2.3 | O6urast 7 1 [[BubmuoTexa [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636
XUMHYECKUX 1]

3JEeMEHTOB VA-
rpynnsl. A30T,

dochop u ux
COCIMHEHUS
2.4 | OGmas 8 1 2 [[PubmmoTeka [IOK
XapaKTEpUCTHKA https://m.edsoo.ru/7f41a636
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XHUMHYECKHX 1]
sneMeHTOB IVA-
TPYIIIBL. YTIEPOT
Y KPEMHHUU U UX
COCAUHCHMS

Wroro no pazneny 25

Pa3zgen 3.MeTaJJILI 1 BX COeAUHEHUS

3.1 | OOmue cBOMCTBA 5 [[BubmuoTeka [JOK
METAJI0B https://m.edsoo.ru/7f41a636

11

3.2 | Baxueimmue 17 1 2 [[BubmuoTexa [JOK
METAJIJIBI ¥ UX https://m.edsoo.ru/7f41a636
COCAUHCHMS 1]

Uroro no pazaeny 20

Pa3znen 4. XuMus u okpy:xamomas cpeaa

4.1 | BemectBa 3 [[bubmuoteka [IOK
MaTepHabl B https://m.edsoo.ru/7f41a636
JKU3HU YeJI0BEKa 1]

OBIIEE 68 4 7

KOJIMYECTBO

YACOBIIO

I[TPOTPAMME
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