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IHHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Ho XMMHM Ha YpPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUS COCTaBI€Ha Ha OCHOBE
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MpOrpaMMbl OCHOBHOTO OOMIEro
oOpazoBanus, npenctasneHHbix B @I'OC 00O, a Takke Ha OCHOBE (efepanbHON pabodyeld mporpaMMbl
BOCIIUTAHUS M ¢ YYETOM KOHICTIUH MPENnoJaBaHusl y4eOHOro npeaMeTa «XUMUs» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickont denepanumu.

ITporpaMMa Mo XUMHHU JaéT MPEACTABICHUE O IEJsIX, 00IeH cTpaTernu 00yueH s, BOCIIUTAHUS U
pasBUTHs O0YYAIONIUXCS CPEACTBAMH y4eOHOrO MpEAMETa, YCTAHABIMBACT 00s3aTEIbHOE MPEIMETHOE
COZIep)KaHue, MpeIyCMaTPUBAeT paclpeieeHie ero Mo KjaccaM M CTPYKTYpUpPOBaHHE IO pa3jieiaM U
TeMaM TPOrpaMMbl 10 XHMHH, ONPEACISIeT KONUYCCTBCHHBIC M KAYeCTBEHHBIC XapaKTEPUCTHUKU
COACpIKaHUA, PCKOMCHAYEMYIO IIOCJICAOBATCIbHOCTL HU3YUCHHUA XUMHU C y‘-IéTOM MCKIIPCAMETHBIX W
BHYTPUIIPEMETHBIX CBSI3€H, JIOTHKK y4eOHOTO IMpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
OIpeeisieT BO3MOXKHOCTH TPEIMETa JUIs peain3alui TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON TpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, a TaKkKe TPeOOBaHUH K
pe3yiabTaTamM 06yquH51 XMMUHU Ha YPOBHE Heﬂeﬁ HU3y4YCHHA NpeIMETa MU OCHOBHBIX BHUIOB yqe6H0-
NI03HABATEIILHOM ACATEIBHOCTH 00YYAIOIIETOCs 110 OCBOCHHIO YYeOHOTO CO/IepIKaHHS.

3HaHWE XWUMHUHU CIYXUT OCHOBOW i (OPMHUPOBAHHS MHUPOBO33PEHHS OOyYaIOIIErocs, ero
MPEJICTABICHUH O MaTepUalbHOM EIUHCTBE MHpa, BaXKHYIO POJb HIparT (OPMHUPYEMbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIIPEBPAIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPO/IE, O MYTAX PEIICHUS
TJI00AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUCCKOU, MUIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, Tpo0IeM 31paBOOXpaHEHHSI.

N3yyenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH JiJIsi caMoOpa3BUTHS M (POPMHPOBAHHS KYJIBTYpPhI
JIMYHOCTH, e€ 001Iei U (HYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIMXCsl, HABBIKOB
WX CaMOCTOSITCJIbHOW Y4EeOHOW AESTEIbHOCTH, JKCIHEPUMEHTAIBHBIX U HMCCICIOBATEIBLCKUX YMEHUH,
HEOOXOUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHAILHOM NEATEIbHOCTH;

3HaKOMHT CO CHELM(HUKONH HAYYHOTO MBIIIJICHUS, 3aKJa/bIBa€T OCHOBBI LIEJIOCTHOTO B3MUIA[a Ha
€AMHCTBO TNPHPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TANOM B ()OPMHPOBAHMM E€CTECTBEHHO--
HAY4YHOM 'PaMOTHOCTH O0YYarOLINXCs;

CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO HCHHOCTHOI'0 OTHOHMICHUA K CCTCCTBCHHO--HAYYHBIM 3HAHUAM, K
mpUupoAac, K 4CJIOBCKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYCCKOC 06pa30BaHHe O6y‘laIOH_II/IXC$I.

JlaHHbIe HanpaBleHUs: B OOyUYEeHUH XUMHUH 00ECIIEYHBAIOTCS CIIeIM(PHUKOI coJiepKaHusl yaeOHOTO
mpeamMeTa, KOTOpBIﬁ SABJIACTCA MEJArOruuCcCKu agariTUpOBaHHBIM OTPAXKCHUEM 0a3oBoii HAayKu XMMHUH Ha
ONpEIENEHHOM dTalle €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOLIEr0 o0Opa3oBaHMs OpPUEHTUPOBAH HAa OCBOEHHE
00y4JaloMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTAEITHHBIX 3HAYMMBIX MOHITHH OPTaHWYECKONW XMMHUU.

CprKTypa COACPIKaHUA TPOTrpaMMBbI IO XUMHUH C(l)OpMI/IpOBaHa Ha OCHOBC CHCTCMHOI'O ITOoAX0Ja K
et HU3YUYCHHIO. Co;[epmaHHe CKJIaabIBACTCA N3 CHUCTEMbI MOHATUH O XUMHYECKOM JJIEMEHTE M BCIICCTBE U
CHCTEMBbI IIOHATUHA 0 XUMUYSCKOMH peaKknuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 MMPUHLIUITY
MMOCJICAOBATCIIbHOI'O PA3BUTUA 3HAHUI Ha OCHOBE TCOPECTUICCKUX Hpe,I[CTaBJ'IeHI/Iﬁ Pa3HOro YPOBH::



— aTOMHO--MOJICKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;
— Ilepuoauueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;
— YUCHHUSA O CTPOCHUU aTOMa U XUMHYECKOU CBSI3U;

— IPEJICTABICHUH 00 ANMEKTPOTUTHUYECKON JTUCCOIUAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH MOTyYEHHBIX U OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCA MTOCIEAOBATENEHO OT OJTHOTO YPOBHS K IPYrOMY, BEITIONHSSA (DYHKIHH 0OBICHEHUS
¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHUS W TONyYeHUS
M3y9aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMBI 110 XHMHHU CITIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMUYECKOH
COCTaBIISIONICH HAyYHOW KapTHHBI MUpa B JOTHKE €€ CHCTEMHOMN MPUPOABI, IEHHOCTHOTO OTHOIICHUS K
HAayYHOMY 3HAaHHUIO ¥ METOJ]aM MTO3HAHUS B HayKe. V3ydueHne XuMum MPOUCXOANT C IPHUBIICYCHUEM 3HAHUN
U3 paHee M3y4YeHHBIX YIeOHBIX mpeaMeToB: «OKxpyxkammuil Mupy», «brnonorus. 5—7 knacce» n «dusuka.
7 Kmacey.

[Tpu n3ydeHnn XUMHUH TPOUCXOAUT (POPMUPOBAHUE 3HAHUK OCHOB XUMHUYECKOH HAYKH KaK 00IacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MTPAKTHUECKOM NeATeNIbHOCTH YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbL. 3a/1a4a yueOHOTO IIpeIMETa COCTOUT B (JOPMUPOBAHUN CUCTEMBI XUMUYECKAX 3HAHUH
— BaXHEWIIUX (AKTOB, MOHATHI, 3aKOHOB W TEOPETHYECKMX MOJOKEHHUH, AOCTYMHBIX O000OIIECHMHA
MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B MPHOOMICHWH K HAYYHBIM METOJaM TO3HAHHS IPH
W3yYeHHUH BEUIECTB M XMMUYECKUX PEaKIUii, B QOPMUPOBAHUH U PA3BUTHHU ITO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUH B YUeOHO-IT03HABATEIILHON U Y4eOHO-HCCIIE0BATEIBCKON AEATENLHOCTH, OCBOCHUH MPABHI
0e301macHOro 0OpaIIeHus C BEIECTBAMH B TOBCETHEBHON KU3HMU.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue 1eNH, Kak:

— (opMupoBaHHE HWHTENIEKTYAIBHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K C€aMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO DPELICHHWH, CIIOCOOHOM aganTHUpoBaThCsi K OBICTPO
MEHSIOLIUMCS YCIOBUSM KHU3HU;

- HAIIpaBJICHHOCTb 06y‘l€HH$I Ha CHUCTEMATHYCCKOC HpI/IOGHIeHI/Ie o6yqa}0mﬂxc51 K
CaMOCTOSTEIIFHOM IT03HABATEIbHOM ACATCIIBHOCTH, HAYYHbBIM MCETOAAM I1O3HAHUA, q)OpMI/Ip}IIOH_II/IM
MOTHBALHIO U pa3BUTHC CITOCOOHOCTEH K XHUMUU,

— obecnieueHWe YCIIOBHH, CIOCOOCTBYIOIIMX TNPUOOPETCHUIO  OOYYAIOIIMMKCS  OIbITa
pa3HOOOpa3HOW NEeATEIBHOCTH, TIO3HAHWSI M CaMOIIO3HAHUS, KIIOUEBBIX HABHIKOB (KITFOUEBBIX
KOMHeTeHHHﬁ), NMCIOIHNX YHUBCPCAJIbHOC 3HAYCHHUE JId PA3JIMYHBIX BUAOB JACATCIIbHOCTH,

— (opmupoBanue o0mIel (yHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE
YMEHHMI 00BACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIEr0 MUpPa, UCIIOb3YS 3HAHUS U OTIBIT, ITOJTyYeHHBIE
MpH M3yYeHUH XWMUH, MPUMEHATh WX IMPH PElIeHHH MpoOjeM B TOBCEAHEBHOM KU3HU W TPYIOBOM
JIEATEIIbHOCTH;

- q)OpMI/II)OBaHPIC y 06yqafoumxc;1 TYMAaHUCTUYCCKUX OTHOMCHHﬁ, IIOHUMAaHHUs ILECHHOCTH
XUMUYCCKHUX 3HAHHUMI JUISL BLIpa6OTKI/I OKOJOTHYCCKHU I_ICJ'ICCOO6p8,3HOFO IIOBCICHUA B 6BITy u pr,Z[OBOﬁ
ACATCIIBHOCTHU B LECJIAX COXPAHCHUA CBOCTO 3I0POBbI U Opr>KaIOIJ.[CfI HpHpOI{HOﬁ Cpeabl;

— pa3BUTHE MOTHBALUHM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIECYETIOBEUYECKUX LEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY Mpodmiis U
HaNpaBJIEHHOCTH JajJbHEHIIETr0 00yueHHs.



OO01ee 4YMCIO 4YacoB, OTBEACHHBIX I W3YyYCHUS XHMUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefelnto), B 9 kitacce — 68 gacos (2
gaca B HEJICIIO).

COJAEP)KAHUE OBYYEHUs

8 KJIACC
IlepBoHayanbHbIe XUMHYECKHE IOHATUS

[Ipenmer xumuu. Posib XuMHUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tejla U BeEllECTBa.
®dusnueckre CBOWCTBAa BEHIECTB. ArperatHoe COCTOsSHHE BeliecTB. [IoHSATHE O MeTojax IMO3HAHUS B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3ielicHUs CMECEH.

ATOMBI U MONEKYJbl. XUMUYECKUE 31eMEHThl. CHUMBOJIBI XMMHUYECKUX 3JeMeHTOB. lIpocTeie u
CJIOHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHE.

Xumuueckas popmyiia. BaneHTHOCT aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOCHTENbHAsh MOJIEKYJSIpHass macca. MaccoBast OIS
XUMHYECKOTO JIEMEHTA B COCTUHEHUH.

KonuuectBo BemectBa. Monb. MosipHas macca. B3amMoOCBSI3b KOJMYECTBA, MAacChl U YHUCIA
CTPYKTYPHBIX €IUHUI] BellecTBa. PacuéTel mo GpopmynaM XUMUYIECKUX COCTUHEHUN.

®uznveckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XHMHUUYECKHe YypaBHeHHs. Kiaccudukanmuss XMMHUYECKHUX peaknui (CoelnHeHus,
pa3IoKeHHs, 3aMeILeHUs, 0OMEHa).

Xumuueckuii IKCnepumeHnm:

3HAKOMCTBO ¢ XUMHYECKOH ITOCYI0H, ITpaBMiIaMi paboThl B 1a00OpaTOpUU M pHEMaMHU 0OpaIeHus
c JabopaTopHBIM O0OpYZOBaHHEM, W3y4Y€HHE U ONUCaHHe (U3NYECKHX CBOMCTB 00pa3loB
HEOpraHMYECKUX BEIIECTB, HA0oieHHe (pU3HYecKuX (TUIaBJICHUE BOCKA, TassHHE JIbJa, pACTHPAHHUE caxapa
B CTyIKe, KUIIEHHE M KOHJCHCAIWS BOJBI) M XUMHUYECKUX (TOPEHHE CBEYH, NMPOKAIMBAHWE MEIHOMN
NPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBICHHH, HaOJIOAEHHE M ONHMCaHWE IPU3HAKOB
NPOTEKAHUSI XUMHYECKUX PEaKIHid (pa3ioyKeHne caxapa, B3auMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM
Oapusi, pasnoxkenue runpokcuaa menu (1) mpu HarpeBaHuM, B3aMMOICHCTBHE JKeJle3a C paCTBOPOM COJIU
meru (1), m3ydeHne criocoOOB paszeneHust CMeceii: ¢ IMOMOIIbI0 MarHuTa, (GUILTPOBAHUE, BhIIAPHBAHHE,
JUCTHJULSIINS, XpomaTtorpadusi, MpOBEICHWE OYHMCTKH ITOBAPEHHOH COJIM, HAOJIONCHHWE W OIMCaHHe
pe3yJbTaTOB IMPOBEICHUS OIBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHHs MacChl, CO3laHHE Mojeiel
MOJIEKY (IIapOCTEPKHEBBHIX ).

Baxneiimme nmpeacTaBUTE M HEOPTAHUYECKNX BeleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 31eMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B TIpUpoOJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunsl. [Ipumenenue
kucnoposia. CriocoObl TONydeHHsT KHCIOpoJa B JIA0OPAaTOPHH W TPOMBINUICHHOCTH. KpyroBopot
Kucaopoja B npupoae. O30H — aJutoTpomnHas MoAu(UKaIKs KHCIOPOAa.

TermoBoit  3ddekT XUMHUYECKOW  peakiMh, TEPMOXMMHUYECKHE ypaBHEHUS, 9K30- U
OHAOTCPMUUCCKUC PCAKINHU. TommmBo: yrojib U METaH. BaI‘pHSHeHI/Ie BO3aYyXa, YCUJIICHHUE MTapHHUKOBOT'O
3 dexra, pa3pynieHre 030HOBOTO CIIOSI.

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxneHue Bomopona B mpupojae, huzndeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHKE, CIIOCOOB! TomydeHust. Kuciotsl u conu.



MounsipHblii 00bEM ra3oB. Pacy€Tel Mo XUMUYECKUM YpaBHECHUSIM.

®dusnyeckue cBoCTBa BOJIbl. Boia kak pactBoputenb. PacTBopbl. HackillieHHbIE Y HEHACHILIICHHbBIE
pacTBopbl. PacTBOpMMOCTH BEIIECTB B Bojie. MaccoBasi 10151 BEIIECTBA B pACTBOPE. XUMUYECKHUE CBOMCTBA
Boibl. OcHOBaHus. Poib pacTBOpOB B IpHpoOnE W B JKH3HH 4elloBeKa. KpyroBopoT BOABI B MPHPOJIE.
3arpsi3HeHne MPUPOIHBIX BoJ. OXpaHa M OYUCTKA IPUPOIHBIX BOJ.

Knaccudukarmss  Heopranmdeckux — coenumHeHwit.  Oxcuabl.  Krnaccudukanms — okcumos:
coJyieo0Opasyromue (OCHOBHBIC, KUCIIOTHEIC, aM(OTepHbIe) U HecoaeoOpasytonire. HoMeHKkIaTypa OKCHIOB.
du3nyecKkre U XUMUYECKUE CBOMCTBA OKCHIOB. IloiTyueHre oKcuaoB.

OcHoBanus. Kimaccugukanus ocHOBaHMIA: MIEI0YN U HEPACTBOPUMBIE OCHOBaHUsA. HomeHknatypa
ocHOBaHUM. U3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHne oCHOBaHUM.

Kucnotel. Kimaccudukarus kucinot. Homenkmnarypa kucinor. Ou3ndeckre 1 XHMAYeCKHe CBOWCTBA
kucioT. Psa aktuBHocTn MetasuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenknartypa coneil. @uznueckue U XuMuueckue cBoiicta cosnell. [lonyuenue comneit.
I'enerudeckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COeIMHEHUH.
Xumuueckuii Ikcnepumenn .

KayeCTBEHHOE OIpENEICHNE COMACPKAHUSA KHUCIOPOAa B BO3AyXe, IMOJy4YeHUE, COOUpaHHe,
pacro3HaBaHUE U U3yYEHHE CBOMCTB KUCIIOPOJa, HAOMIOACHUE B3aMMOIEHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHUSI U MPEKpAIICHUs] TopeHus (Ioxapa), 03HaKOMJIEHHE ¢ oOpaslaMu OKCHIOB U
OIMCaHKE UX CBOMCTB, OJIy4eHHE, COOMpaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB BOAOpoa (ropeHue),
B3amMozeiicTeue Bojopoma ¢ okcumom Memu (II) (BO3MOXHO HCIIONB30BaHWE BHIIEOMATEPHATIOB),
HaOmoeHre 00pa3IoB BEIIECTB KOJIWYECTBOM | MOIIb, HCCIEIOBAaHHE OCOOCHHOCTEW pPacTBOPEHUS
BELLECTB C Pa3IMYHON pacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONMpPEAEIEHHON MAacCOBOM moneit
PacTBOPEHHOr0 BEIIECTBA, B3aUMOJEHMCTBUE BOABI C MeTaljiaMH (HAaTpUeM M KanbLuem) (BO3MOXKHO
UCIIOJIb30BaHUE BHIIEOMATEPHAJIOB), HCCIEIOBaHHWE OOpas3slOoB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX
KJIaccoB, HaONIOJIEHHE M3MEHEHUs] OKPAaCKW MHIMKATOPOB B PACTBOpAax KHUCIOT M LIEJOYEH, M3ydeHHUE
B3aumozeicTBus okcupa menu (II) ¢ pacTBopoM cepHOW KHCIIOTBHI, KHUCIOT C MeETalslaMM, PEaKLUi
HeﬁTpaHHSaHHH, IMMOJIY4YCHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OJHOro MeTajjia JAPYruM H3
pacTBopa COJH, pelllieHre SKCIIEPUMEHTANBHBIX 3ajad Mo TeMe «BakHeie Kinacchl HEOPTaHMUECKUX
COEIMHEHMID).

Ilepuoguyecknii 3axkon u Ilepuoaumyeckass cucremMa xumMudeckux »3jaemeHto . M.
Menpaeneea. CrtpoeHne aromMoB. XuUMHU4YeCKass CBA3b. (OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHBIE
peakuuu

[lepBble MOMBITKK KIACCHU(PUKAIIMM XUMHUYECKHX JJIEMEHTOB. [lOHATHE O Trpymnmax CXOJHBIX
3JIEMEHTOB (IEI0YHbIE U MIEeJT0YHO3eMEeTbHbIE METAIIJIbI, TAIOT€HbI, UTHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM()OTepHBIC OKCHIIBI U THPOKCHUJIBI.

Ilepunonnueckuii 3akoH. Ilepuoamueckas cucrtema xumudeckux asneMmeHtoB J[. M. Menneneesa.
Koportkonepronnas u gmuaHOTIeproHas Gpopmsl Ileproandeckoit cCHCTEMBI XUMHYECKHX AIeMeHTOB /1.
1. Menpneneesa. [lepuonpl u rpynmsl. @U3NYECKUN CMBICH IOPAJIKOBOIO HOMEpAa, HOMEPOB IIEpUOJa U
TPYIIIIbI 3JIEMEHTA.

Crpoenne artomoB. CocTaB aToMHBIX siep. M3orombl. Onektponbl. CTpoeHHE 3IIEKTPOHHBIX
ob6oouek aroMoB TepBBIX 20 XuMHUecKuX diaeMeHToB llepmommueckoit cuctemsl JI. V1. MeHneneea.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa M0 €ero nojoxeHuro B llepuoguueckon cucreme [I. U.
Meneneena.



3aKOHOMepHOCTI/I HU3MCHCHUA paJguyCa aTOMOB XHMHUYCCKUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAIUIMYCCKUX CBOMCTB II0 TpymmnaM 1 nepruogam.

3uauenne Ilepmommueckoro 3akoHa u Ilepmomndeckol CHUCTEMBI XHUMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [. YI. MeHnaeneeB — y4€HbIN U IpakIaHUH.

Xumudeckas cBs3b. KoBajaeHTHas (HOﬂﬂpHaﬂ n HCHOJ’IﬂpHa}l) CBA3b. SHGKTpOOTpI/IHaTCHI)HOCTB
XUMHYCCKHX 3JIeMEHTOB. FloHHAas CBSI3b.

Crenenp okucieHus. OKHCIMTEIbHO--BOCCTAHOBUTEIIBHEIC PCaKnuu. Hpoueccm OKHCJICHUSA H
BoccTaHOBICHHA. OKUCINUTEN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3IoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIEeNI0Yei, MpPOBEIEHHE ONBITOB, WILTIOCTPUPYIONUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHne, peakluy Pa3oKEeHUs, COeTUHEHHS).

Mescnpeomemmnle ceasu

Peanusanust MeXnpeaAMETHBIX CBsI3€il MpH M3yUYEHUH XUMHH B 8 Kiacce OCYILECTBISIETCS udepe3
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHSATHI, TaK U MOHATHA, SBJISIONINXCSI CHCTEMHBIMU
JUISL OTJENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01re ecTeCTBeHHO--HaYYHbIE TOHSITHS: HAYIHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTES,
KIIaCCU(UKAIHS, MEPHOANIHOCTh, HAONIOIECHUE, SKCIIEPUMEHT, MOACITHUPOBAaHUE, W3MEPEHHE, MOJIENb,
SIBJICHUE.

®dusnka: MaTepus, aToM, dIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIBI, PaTHOAKTHUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsil, BEIIeCTBO, TENO, OO0BEM, arperaTHoOe COCTOSIHHWE BEIIEeCTBa, Tas,
(u3nYecKue BETUINHBI, €MHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHI, 3BE37161, COIHITE.

buonorus: GorocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, runpocdepa, MuHepasbl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOIIAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemiecTBo U XuMHYecKas peakuus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [[. M. MeHnneneesa.
CrtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOAOB, Kalus, KaJblMs W WX COENWHEHHH B COOTBETCTBHH C IIOJIO)KEHHEM D3JIEMEHTOB B
Ilepnoinueckoii CUCTEME M CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie BC€IICCTBA: BHUIbI XHMUYECKON CBA3U. THIIBI KPpUCTAUIMYCCKUX pCIIIéTOK, 3aBHUCUMOCTD
CBOICTB BC€IICCTBA OT THUIIA KpI/ICTaJIJII/I‘ICCKOﬁ peH.IéTKI/I n BUJa XUMHYECKOH CBSI3H.

K.TIaCCI/I(i)I/IKaI_II/IH U HOMCHKIJIaTypa HCOPTraHWYCCKHUX BCHICCTB. XUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCH K PA3JIMYHBIM KJIaCCaM HCOPIraHNUYCCKUX COeZ[HHGHHﬁ, TCHCTHUYCCKAs CBA3b HCOPraHUYCCKUX
BCIICCTB.

Krnaccupukanuss XvUMHYeCKHX peakmuid 1O pa3uYHbBIM TpU3HakaM (10 YHUCIy H COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, 1m0 WU3MEHEHUIO CTEIECHEeH OKUCIICHHS
XUMHYECKHUX 3JIEMEHTOB, TI0 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- W DHIOTEPMHYECKHE
peakyy, TEPMOXUMUYECKNE YPABHEHHUS.

ITonsiTre o ckopocTy XuMH4Ieckoil peakun. [lousaTHe 00 00paTUMBIX N HEOOPATHUMBIX XUMHUYECKIX
peakuusix. IloHATHE O TOMOIEHHBIX W TeTEpPOreHHbIX peakuusax. llonsrue o karamuse. IlonsTue o



XUMHUYCCKOM pPAaBHOBCCHUMH. (DaKTOpLI, BJIMAKOIINWEC Ha CKOPOCTH XHUMHUYCCKOU PCak MU I1OJIOKCHUC
XUMHUYCCKOI'0O paBHOBECH.

OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIE p€aKkuuu, 3HCKTpOHHBIﬁ banaHc OKHUCIIMTCIIbHO-
BOCCTaHOBHUTEIIFHOM peaKkmnu. CocTaBiieHHe ypaBHeHPIﬁ OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum"I C
HCIIOJIB30BaHUEM METOAA SJICKTPOHHOI'O Oananca.

Teopus IEKTPOTUTHICSCKON TUCCOIUAIMK. DICKTPOIUTHI M HEAICKTPOJIUTh. KaTuoHbBI, aHUOHBI.
MexaHHU3M TUCCONUAIUY BEIIECTB C PA3IMYHBIMU BUJIAMH XUMHUYECKOUM CBs3U. CTCICHb UCCOIUAIIIH.
CuITbHBIC U CITA0BIe DIICKTPOIIHTHL.

Peakuun moHHOrO OOMeEHa. YcCNOBUS MPOTEKAHUS pPeakUuii HOHHOro oOMeHa, MOJHBIE |
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuui. CBoHCTBa KHCJIOT, OCHOBAaHHMH M coled B CBeTe
NpeACTaBICHUI 00 AMEKTPOTUTHYECKON nucconmanuu. KadecTBeHHbIe peakuuu Ha HOHBIL. [loHsTHE 0
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumeHnm:

O3HAKOMJICHHE C MOJCISMH KPHCTAJUTMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB H
HeMeTaJu10B (Tpaduta W anMasa), CIOKHBIX BEUIeCTB (XJIOpWAA HATPHsI), UCCIEIOBaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW peakIMu OT BO3JACHCTBUS  pA3IMYHBIX  (PAaKTOPOB,  HCCIEIOBAaHHE
3IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, ITPOIIECCA TUCCOLUALINH KHCIIOT, IIET0YeH 1 coei (BO3MOKHO
UCIIOJIb30BaHNE BHJIEO MATEpPHAIOB), MPOBEACHHE OIBITOB, MUTIOCTPHPYIOIINX MPU3HAKKA MPOTEKAHUS
peakiuii MOHHOrO OOMeHa (0Opa3oBaHHWE OCaJKa, BBIJEIIEHHE Ta3a, OOpa3OBaHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIINX — TIPUMEPBl  OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEakIMi (TOpeHHe, pPeaKiHuu
pa3NoXKEHHs, COSNMHEHHs), paclo3HaBaHHE HEOPTraHWYECKHX BEHIECTB C ITOMOIIBI0 KadeCTBEHHBIX
peaKIyii Ha HOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/aibl M MX coeTUHEHHS

OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIE CTENeHH
okucienus. CTpoeHue u (U3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. X UMUUECKHE CBONCTBA Ha
npuMepe XJiopa (B3auMOJEHCTBHE ¢ MeTaulaMH, HeMeTalaMu, InesnodaMu). Xisopoogopon. ComsHas
KUCIIOTa, XMMHYECKHE CBOICTBa, IMONydeHHe, NpuMeHeHue. [lelicTBue Xjopa M XJIOpOBOAOPOAA Ha
OpraHu3M 4€JIOBCKaA. Baxneinmnine XJIOpUABI 1 UX HAXOXXACHHUC B IIPUPOJC.

O6mas xapakTepucTrka neMeHToB VIA-rpynmel. Oco0eHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE
crerieHH okucieHus. CtpoeHne W (pU3MYECKHE CBOWCTBA TPOCTBHIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHbie MOJU(PHUKALIMN KHCIOPOa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOOPO/, CTPOSHHE,
¢du3nueckue U XUMHUYECKHe CBOWCTBA. OKCHIIBI Cephbl KaK MPEICTaBUTENN KHCIOTHBIX OKCHAOB. CepHas
KHACNOTa, (U3MYecKkne W XHMMUYeCKHe CBOWCTBa (0OIIMe Kak MpejCcTaBUTENsl Kiacca KHUCIOT |
cnenuguieckue). XUMUYECKUE PEaKIUH, JeKallde B OCHOBE MPOMBIIUIEHHOTO CIOco0a TOIydeHUs
cepHOM KuCHOTHL. [Ipumenenue cepHoil kucimoThl. CONMM CEpHON KHCIIOTHI, KAaUeCTBEHHAsI PEaKIusl Ha
cynbdar-uoH. Haxoxaenue cepsl U e€ cCoeIMHEHUH B MIPUPOAE. XUMHUYECKOE 3arpsI3HEHNUE OKPYKAFOIIEH
Cpelbl COeNMHEHMSIMH Cepbl (KHUCIOTHBIE IO, 3arpsi3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEAOTBPALICHMUS.

OOmast xapakTepucTUKa 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapakTepHbIE
CTCIIEHN OKHCIIEHUS. A30T, paclpocTpaHeHHE B TPHUPOJIE, (U3MUECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoge. AMMuak, ero (u3M4ecKue W XHMHUYECKHUE CBONCTBA, IMONYYCHHE W
npumerenue. Colv aMMOHHS, MX (U3UYECKHUE W XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peakiys Ha WOHbI aMMOHWUs. A30THas KHCJOTa, e€ moiydeHue, Guandeckue M XMMHUYECKUE CBOMCTBA
(obmue kak TpeacTaBUTENS Kiacca KHCIOT M crenuduueckre). Vcnonb30BaHHe HHUTPATOB U COJEH
aMMOHHSI B KaueCTBe MHHEPAIBHBIX yJI0OpeHHH. XUMHUECKOE 3arpsi3HEHUE OKpYKarolel cpesbl
COCJIMHEHMSIMA a30Ta (KHCJIOTHBIE JOXKIH, 3arps3HEHUE BO3/ayXa, NMO4YBBl W BOjoéMoB). Docdop,
ajutotTpornusie Moaudukanuu Gocdopa, Gusudeckre U xumuueckue cpoiictsa. Oxcun dochopa (V) u



(bOC(l)OpHaSI KucCJjoTa, (bI/IBI/I‘{eCKI/IG U XUMHUYCCKHUEC CBOﬁCTBa, IMMOJIy4YCHHUC. Hcnons3oBanue q)OC(l)aTOB B
Ka4CCTBC MUHCPAJIIbHBIX YHO6pCHHﬁ.

Ob6mas xapakrepucTrka smeMeHToB [VA-rpynmel. Oco0eHHOCTH CTPOEHUST aTOMOB, XapaKTepHBIE
CTETICHH OKHCJICHUS. YTIIEPOJI, aJUIOTPOIHbIC MOAU(DUKAIINH, PACTIPOCTPAHEHIE B TIPUPOJIE, GUIUICCKUE
U XUMHYecKue cBoicTBa. ApcopOmumsa. KpyroBopor yrimepoma B mpupoge. OKCHABI yriiepona, WX
du3nuecKue U XHUMHUYECKUE CBOWCTBA, NEHCTBHME Ha KHMBBIC OPTraHU3MBbI, TIOJIyYeHHE W TPUMCHEHHE.
DKoJOrHYecKre MpoOJIeMbl, CBSI3aHHBIE ¢ OKCHIOM yriiepona (IV), rumoresa riob6ampHOTO MOTETUICHUS
KIIMMAaTa, MTAPHUKOBBIN 3P PeKT. YToNbHAsS KACIOTa U € COMM, UX (PU3UUECKUEC U XUMUUYECKIE CBOICTBA,
NoJy4yeHue u npruMeHenune. KadecTBeHHas peakiusi Ha KapOOHAT-HOHKI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEAUIIUHE, TIPOMBIIIIICHHOCTH M CEIbCKOM XO035HCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BENIECTBAX KaK O COSJAMHEHHAX yriiepona (MeTaH,
3TaH, 3THIICH, alleTUIICH, 3TAHOII, TIIHIEPUH, YKCYCHAsE KUCJIoTa). [IpupoIHbIe HCTOYHUKH YTICBOIOPOIOB
(yronms, mpupomHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OeH3WH), UX pOIb B OBITY U
MPOMBIIIICHHOCTH. [ToHATHE O OMONOTMYEeCKH BaXKHBIX BEIISCTBAX: XKHpax, OenKax, yrieBojax — U UxX
POJIH B )KM3HU YelIoBeKa. MaTepuallbHOE SIHHCTBO OPTaHHYECKUX M HEOPTaHHYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usuueckue u XMMHUYECKHE CBOWCTBA, MoJydeHUe W npuMeHeHue. CoeanHeHHs
KpeMmHus B mpupoje. O01ue npeactaBieHus 06 okcuae kpemuus (IV) u kpemHueBoit kucinore. CHITHKATH,
X HCIIOJIB30BAaHUEC B 6])ITy, B HpOMI)IHIHCHHOCTI/I. Ba)KHCﬁIHHC CTpOI/ITeJH)HI)IC MaTCpI/IaJII)IZ KepaMI/IKa,
CTEKJIO, IIEMEHT, OEeTOH, Xelie300eToH. [IpoOseMbl 0€30MacHOrO WCIOJNB30BAHUS CTPOUTEIIBHBIX
MaTepUalioB B HOBCEAHEBHON KU3HU.

Xumuueckuii Ikcnepumenn .

u3yyeHue oOpa3loB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSIHOM KHUCIOTHI, HPOBEICHHE
Ka4eCTBEHHbIX pEakIMid Ha XJIOPUI-UOHBI M HAOJIOACHHE NPU3HAKOB HUX IPOTEKAHMS, OIIBITHI,
oTpakaromue (uU3NYecKue M XUMHUYECKHE CBOICTBA TaJOr€HOB M HMX COCIWHEHUH (BO3MOXHO
UCIIOJIb30BAaHME  BUAECOMATEpUANIOB), O3HAKOMJIEHHE C o0paslaMu XJOpPHUIOB  (TaloOreHUIOB),
03HAaKOMJIEHHE C 00pa3LaMH Cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE BHAEOMAaTEpHAIOB),
HaOJro/leHNe Tpoliecca OOyIIIMBaHUs caxapa IoJ JeHCTBHEM KOHIEHTPHUPOBAHHOH CEPHOW KHCIIOTHI,
U3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBleHHOHN CEpPHOW KHUCIIOTHI, MPOBE/ICHUE KAYECTBEHHOH peakiuy Ha
cyib(aT-uoH 1 HaOJI0IeHHE MTPU3HAKa e€ MPOTeKaHus, 03HAKOMIICHHE ¢ (PU3NIECKUMH CBOWCTBAMH a30Ta,
¢dochopa m WX coequHEHHH (BO3MOXXHO HCIOJNB30BaHHE BUAEOMATEPUANIOB), OOpa3liaMH a30THBIX H
dochopHbIX ymoOpeHui, MoyiyueHue, coOuWpaHue, paclo3HABaHUE M HM3y4YCHHE CBOWCTB aMMHaKa,
NpOBEJICHNE KAueCTBEHHBIX peakiuii Ha HOH aMMOHUS M (ocdar-HOH W H3ydeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeObl0  (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUATIOB), M3YUYeHUE MOJENEH KPHCTALIMYECKHX PEImETOK anMasza, rpadura,
¢bymnepeHa, 03HAKOMIIEHUE C TIPOLIECCOM aJICOPOIIUH pAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM NPOTUBOTa3a, MOJyYeHUE, COOMpaHne, paclio3HaBaHWE U M3YUYEHUE CBOWCTB YTJIEKHCIIOTO
ra3a, NpoBeJIcHHE Ka4eCTBEHHBIX PEaKIUii HA KapOOHAT W CHIMKAT-UOHBI W U3y4YCHHE TPU3HAKOB HX
MPOTEeKaHUsl,  O3HAKOMJIEHHWE C  MPOAYKIHEH  CHJIMKATHOW  TNPOMBINIJICHHOCTH,  pEIICHHe
JKCIIEPUMEHTANBHBIX 33Ja4 10 TeMe «BakHelIe HeMeTallIbl M UX COSAMHEHUS.

MeTajiibl M MX COeTUHEHUS

OO0mmas xapakTeprCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHHHM HMX IOJIOKEHUS B
Ilepuoanueckoit cucteme xumuueckux 3neMeHToB J[. Y. MenneneeBa u ctpoeHus atoMoB. CTpoeHue
MeTaJuioB. MeTayuinueckasi CBA3b U METAIUTNYECKasl KpUCTAIIMYECKas pelIéTKa. DIEKTPOXUMHUUECKUM psift
HanpsDKEHUH MeTauioB. Ou3nueckue U XUMHYECKHe CBOWcTBa MeTaiuioB. OOMMe Crioco0bl MOTydeHUs
MeTaiioB. [loHsATHE 0 KOPPO3UHM METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOppo3uu. CriiaBkl (CTallb,
YYyT'YH, TIOPATIOMUHHIA, OPOH3a) U MX MPUMEHEHHE B OBITY U MPOMBIIILICHHOCTH.



[[lenounsle MeTannsl: monoxeHue B Ilepuogmueckoil cucreMe xummuueckux snemeHTtoB [, U.
MenpeneeBa, CTPOEHUE HX aTOMOB, HaXOXJICHUE B mpupojae. OPusnveckne u XMMUYECKUE CBONCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUJIBI U TUAPOKCUIBI HATPUS U Kanud. [IpuMeHeHune mea0uHbIX METAIIOB U
UX COCJIUHCHUM.

[IlenouHo3emMeNnbHbIE METAJIBI MarHuid M KalbIMi: mojoxkeHue B Ilepuoaudeckoit cucteme
XuMHuUecKkux sneMeHnToB JI. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HaXOX/JeHUE B Npupojae. Puzndeckue
Y XMMIYECKHEe CBOMCTBA MarHus M KaJbIusl. BaxkHelie coeqnHeHns KanbIus (OKCHI, THIPOKCH/, COJIH).
JKécTtrocTh BOABI U CITOCOOKI €€ yCTpaHEeHHUS.

AntoMmunuii: nonoxkenue B Ilepuoandeckoit cucteme xumudeckux snemeHToB JI. . MeHeneesa,
CTpOEHHE aToMa, HaXOXKACHNE B Mpupoae. PU3NIecKie i XMMUIECKIe CBOUCTBA AMIOMUHASA. AM(OTEpHBIC
CBOICTBA OKCH/Ia ¥ TUAPOKCHU/IA AITFOMHIHHS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB J[. M. Mennaeneesa,
CTPOCHUE aToMa, HaxokJAeHHe B mpupone. Puznyuecknue U XUMUYECKHUE CBOMCTBa keie3a. OKCHIbI,
ruapokcusl 1 conu xkenesa (11) u sxenesa (I11), ux cocras, cBoiCcTBa U OITy4CHHE.

Xumuueckuii Ikcnepumenn .

O3HaKOMJICHHE ¢ 00pa3laMH METaJUIOB W CIIABOB, MX (U3UYCCKUMH CBOMCTBAMH, U3y4YCHHE
pe3ynbTaTOB KOPPO3WH METAUIOB (BO3MOXHO HWCIOJB30BAaHUE BHIEOMATEPHUAoOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIA KalblUs U HATPHSA C BOJOW (BO3MOXKHO HWCIIOJI30BAaHHUE BUJICOMATEPHAIIOB),
UCCIICIOBAHNE CBOWCTB KECTKOW BOJBI, Mpollecca TOPEHHUs JKeje3a B KHUCIOpoae (BO3MOXKHO
UCITIOJIb30BaHHUE BUICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHHUS KAYSCTBEHHBIX PEaKIMii HA MOHBI: MAarHHS,
KaJIbIUs, aMOMHHUS, MHKA, xenesa (II) u xenesa (I1), menu (II), HabmroeHne U OMUCaHKUE MPOIIECCOB
OKpAaIIWBaHUS JIAMEHH HOHAMU HATPHS, KATHS U KalIblUs (BO3MOXKHO UCIIOJIb30BAHNE BUICOMATEPHATIOB),
uccleoBaHne amM(pOTEPHBIX CBOWMCTB THJPOKCHIA AQOMUHHS W THIAPOKCHIA IIMHKA, pPEHICHUE
IKCTIEPUMEHTANIBHBIX 33/1a4 Mo TeMe «BaxkHelme MeTallibl B UX COSTUHCHUS.

XuMus 4 OKpY:KalUias cpeaa

Bemectsa u Matepuaisl B IOBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe NCI0JIb30BAHKE BEILECTB U
XUMHAYECKHUX peaknuil B ObITy. [lepBasi HoMOIIb MPH XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XuMHYecKoe 3arpsi3HeHIE OKpY Karoliel cpepl (TipeenbHas JomycTUMas KOHIIEHTPAIUs BEIIEeCTB,
nanee — [111K). Poib X¥MUM B pellIeHUN SKOJIOTUIECKUX TPOOIIEM.

Xumuueckuii IKCnepumeHnm:
U3y4YeHrne 00pa3IoB MaTepHaIoOB (CTEKIIO, CIIaBbl METAILIIOB, MMOJIMMEPHEBIE MAaTEPHAIBI).
Mescnpeomemmnle ceasu

Peanmaunﬁ MCIKIIPEAMCTHBIX CBs3eH npu U3y4YCHHUU XHMHUH B 9 xiacce OCYIIECTBIISACTCA 4€pPE3
HCII0JIB30BAHUEC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHHTHﬁ, SABIIAIOIIUXCSA CUCTCMHBIMHA
AJId OTACJIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOT' O [IUKJIA.

O6H.[He C€CTCCTBCHHO-HAYYHBIC ITOHATHUA: Hay‘lHBIﬁ (baKT, TUnoTe3a, 3aKOH, TCOpHs, aHAJIN3, CUHTC3,
maccmbnxaunﬂ, NnepuoanIHOCTb, Ha6J'IIO}.IeHI/Ie, OKCIICPUMCHT, MOJACINPOBAHUC, N3MCPCHHUEC, MOICIb,
SABJICHUC, HapHI/IKOBHﬁ 3(1)(1)€KT, TCXHOJIOT U, MAaTCpHAJIbI.

®u3uka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaJIHOaKTUBHOCTD,
MOJIEKyNa, DSJEKTPUYECKUH 3apsd, TPOBOJHUKH, TIOIYIPOBOJHUKH, AMIJIEKTPUKH, (HOTODIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBA, Tra3, pPacTBOP, PacTBOPUMOCTH,
KpHUCTaUIMYecKass Pelérka, CIUIaBbl, (U3MUYECKHE BEIUYMHBI, CIMHUIBI H3MEPEHHUs, KOCMHYECKOEe
MIPOCTPAHCTBO, TUIaHEeTHI, 3BE3/1p1, CouHIIE.



Buonorus: QorocuHTes, ApIxaHWe, Ouwocdepa, HSKOCHCTEMa, MHHEPAIbHBIE YyIOOpEHUS,
MHUKpPO3JIEMEHTBI, MAaKPOIEMEHTHI, TUTATEIbHBIE BELIECTBA.

T'eorpadus: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIE IOPOMBI, IOJIE3HBIC HCKOMAcMBbIE,
TOIIJIMBO, BOJIHBIC PECYPCHI.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
Xo/le OOy4YeHHsST XWMHUH B €IWHCTBE Y4eOHOW W BOCIIHTATENbHOH AESTEIHHOCTH B COOTBETCTBHUHU C
TPAIUIIMOHHBIMA POCCHUHCKHMH  COIMOKYJIBTYPHBIMH W JIYXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBMWIIaMH U HOPMAMH MTOBEIEHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMATTU3AIIHN 00YJIarOIINXCSI.

JIMYHOCTHBIE Pe3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYHAIOIIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
IIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACILIUPEHUE OIIBITA AEATEIBHOCTU HA €€ OCHOBE, B TOM YHUCIIE B
4acTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

LICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJNbTypHOMY, HCTOPUYECKOMY U HAyYHOMY
HacJIeANIO, IOHUMaHHs 3HAYEHUS] XUMUYECKON HAayKH B KM3HH COBPEMEHHOI'O O0IIECTBA, CIIOCOOHOCTH
BIaJCeTh JOCTOBEpHOH HHGOpMaLMEHd O TMEpPEeIOBBIX JOCTIDKEHMSIX M OTKPBITHSIX MHPOBOH U
OTEYECTBCHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONHCTBE MHpa U OOILECTBA;

2) rpaIaHCKOr0 BOCIIHTAHMSI:

MIPEJICTABJIECHUS O COLMAIBHBIX HOPMaX M MpPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE,
KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIIeJ0BaTENbCKON,
TBOPYECKOU M APYTUX BUIAX AEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESITETFHOCTH MPU
BBITIOJTHEHUN YYEOHBIX, IMO3HABATENLHBIX 3aJ[ay, BHIMOJHEHHH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUU
yUeOHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHHMMAaHHWIO W B3aMMOIIOMOIIM B TpOIecce 3TOW y4eOHOH
JIeITEeIbHOCTH, TOTOBHOCTH OIIEHHBATh CBOE IMOBENEHHE M TOCTYIIKM CBOUX TOBapHIIEH C MO3WIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS:

MHPOBO33PCHUCCKUEC MNPCACTABIICHUSA O BCIICCTBE U XHUMHYCCKOU pcaknnu, COOTBCTCTBYIOLIUC
COBPECMCHHOMY YPOBHIO PA3BUTUSA HAYKH U COCTABJIAKOIINEC OCHOBY IJIA IMMIOHUMAHUA CYHIHOCTH Hay‘lHOﬁ
KapTUHBI MHUpa, NPCACTABIICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUA HNPUPOAbI, B3aMMOCBA3AX
YCJIOBCKa C HpHpO,Z[HOﬁ cpej:[oﬁ, 0 POJIM XMMHHU B ITO3HAHUU ITUX 3aKOHOMepHOCT€ﬁ;

IMMO3HABATCJIbHBIC MOTHBbI, HAITPABJICHHBIC HA MOJYYCHUC HOBBIX 3HAHUH 110 XHUMUU, HCO6XOZ[I/IMBIG
JJIA 0OBSICHEHHS Ha6J'IIO,Z[a€MI)IX nmponeccos " HBHCHHﬁ, HOBHaBaTeHBHOﬁ, PIH(I)OpMaL[PIOHHOfI n
YUTATEIbCKOU KYyJIbTYpPbl, B TOM 4YHUCJIC HABLIKOB CaMOCTOSITEIIFHOM pa6OTLI C y‘le6HBIMI/I TCKCTaMH,
CHpaBO‘lHOﬁ HHTepaTypOﬁ, AOCTYIIHBIMU TEXHUYCCKUMU CPEACTBAMU I/IH(l)OpMaLII/IOHHBIX TeXHOJ’IOFHﬁ;

WHTEpeC K OOYYCHHIO W TIO3HAHHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHWI0, TIPOEKTHOH W WCCIEAOBATEIIbCKOM JESITEIEHOCTH, K OCO3HAaHHOMY BEIOOPY
HAIPaBIEHHOCTH U YPOBHS 00y4EHNUS B JajbHEHIIEM;

4) (hopMHPOBAHUS KYJIbTYPHI 310POBbSI:



OCO3HAaHME IIEHHOCTH >KMU3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 3[JOPOBBIO, YCTAHOBKH Ha
3I0POBBI 00pa3 >KU3HH, OCO3HAHHE IOCIEACTBHI M HENPHUITHE BPEIHBIX MPHUBBIYEK (YHOTpeOIeHUS
AJIKOT0JIs, HAPKOTHKOB, KYPEHHS), HEOOXOUMOCTH COOIIOIEHHS IPaBHII 0€30MACHOCTH P 00paIIeHUuH C
XUMHAYECKHMH BELIECTBAMH B OBITY U pealbHON KU3HHU;

5) TpyioBOro BoCUTAHUSA:

MHTEpEC K MPaKTUIECKOMY M3YUYEHHUIO MPodeccHii U TpyJa pa3iuyHoro poja, yBaXKeHHE K TPyLy U
pe3yapTaTaM TPYAOBOH NEATENBHOCTH, B TOM YHUCIIE Ha OCHOBE NMPHUMEHEHMs MPEeIMETHBIX 3HAHWW IO
XUMHH, OCO3HAHHBIH BBIOOp HWHIWBUAYATHHONH TPACKTOPHH TMPOMOIDKEHHS OOpa3oBaHUSA C y4ETOM
JUYIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH, yCTIeITHON
mpo(hecCHOHANBHON NIEATENIbHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCA B
npohecCHOHANBHOM Cpee;

6) 3K0JI0rHYecKOro BOCIUTAHUS:

9KOJIOTMUYECKH 1IeJIecO00pa3HOe OTHOIIEHHE K IPUPOE KaK UCTOYHUKY XKHU3HH Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUS, MOHMMAaHHE LEHHOCTH 3J0POBOTO M 0E30MacHOr0 00pa3a >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBCHHOMY (H3MYECKOMY U TICHXHYECKOMY 3J0POBBIO, OCO3HAHHWE IIEHHOCTH
coOmoieHnsl MpaBWiI 0E30MacHOrO TOBENEHHS NPU PadOTe C BEIIECTBAMHU, a TAKKE B CHTYaIUIX,
YTPOKAIOIINX 37J0OPOBBIO U KU3HU JIIOJEH;

CHOCOOHOCTH MPHUMEHATHh 3HAHUS, MOJIy4aeMble MPHU WM3YYEHHUM XUMHHM, U1 pEIICHUs 3aiad,
CBSI3aHHBIX C OKpPYXarolell MpUpOAHOW CpedOM, NJisl MOBBILICHHUS YPOBHSI SKOJOTMYECKOH KYJIBTYpHI,
0CO3HaHHUS NI00AIBHOIO XapaKTepa SKOJIOrMYECKUX MPOOIeM U IyTel UX PeIeHuUs HOCPEICTBOM METOIOB
XUMHH, SKOJIOTHYECKOI'O  MBIIIJICHUS, YMEHUS PYKOBOJICTBOBAaTbCS WM B  II03HABATEJIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbLHOM MPAKTHKE.

METAHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTampegMETHBIX PE3YJNBTaTOB BBLACISIOT 3HauuMble Uil (OPMHUPOBAHUSA
MHUPOBO33pEHHsI OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHLUI, CHIOTEe3a, (aKT, CUCTeMa, MpoLecc,
SKCIIEPUMEHT U JIpyroe.), KOTOpBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
TIO3BOJIIOT HA OCHOBE 3HAHWH M3 ATHUX MPEJAMETOB (OPMHUPOBATH MPEICTABICHHE O [EJIOCTHONH HAYYHOM
KapTUHE MHUpa, W YHHUBepCalbHble YydeOHBbIe JAeHCTBUS (MTO3HABaTeNbHBIE, KOMMYHHKAaTHBHBIE,
pEryIsITHBHBIE), KOTOpble oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOH JIeTETbHOCTH.

Ilo3naBaTe/ibHbIe YHHBeEpPcAIbHbIE YUeOHbIEe 1eiicCTBUS
Ba3zoBble jJornueckme gefcTBUA:

YME€HHA HUCII0JIB30BATh HpI/IéMBI JIOTUYECKOT'O MBIIJICHUA TPHU OCBOCHHUU 3HAHUM: PpacKpbIBaTh
CMBICIT XMMHYECKHX MOHITHH (BBI)ICJ'IHTI) X XapaKTCPHBIC IMPU3HAKW, YCTAaHABJIMBATh B3aMMOCBA3b C
ApyrumMun HOHS[TI/ISIMI/I), HCIIOJIB30BaTh IMOHATHSA OJIA 00bsACHEHMS OTACIBbHBIX (1)aKTOB n HBHeHHﬁ, BI)IGI/IpaTI)
OCHOBAaHUA W KPUTCPUU JIA KHaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHX BCOICCTB W XHUMHYCCKUX peaKHHﬁ,
YCTaHaBJIUBATb IMPUYMHHO-CIICACTBECHHBIC CBA3HW MCKOAY 00BEKTaAMH HU3Y4YCHHA, CTPOUTH JIOTHYCCKHEC
pacCyKacHusd (I/IHHyKTI/IBHBIe, JACAYKTHUBHBIC, 110 aHaHOFI/II/I), J€J1aTh BBIBOABI U 3aKJITIOYUYCHU A,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TOHATHA (TPEAMETHBIE M MeTallpeIMEeTHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIB3yEMbIE B XUMHUH, PEOOPa30BHIBATH IITUPOKO PUMEHIEMBIE
B XMMHHU MOJIENbHBIE MPEICTaBICHNS — XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XUMU4eckas opMmyna u
ypaBHEHHE XMMHYECKOW pEakiuu — MpPU PEIIeHHH Y4eOHO-TIO3HABATENBHBIX 3aj[ad, C y4ETOM OSTHX
MOJCIIBHBIX IIPEJCTABICHUI BBIABIATE M XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKUM HM3yYaeMbIX



O0BEKTOB — XHMHYECKHX BCIICCTB UM XUMHYCCKHX peaxunﬁ, BBIABJISATH O6H_II/I€ 3aKOHOMCPHOCTH,
MPUYIHUHHO-CIICACTBCHHLIC CBA3U U IIPOTUBOPCUMA B U3YUACMBIX IMMPOLCCCAX U ABJICHUAX.

Ba3oBble HcciieaoBaTe/IbCKHe JeHCTBHS.

YMCHHE HCIIOJB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA, @ TAKKC B
Ka4€CTBC OCHOBBI AJIA Q)OpMHpOBaHI/Iﬂ TUIOTE35I 11O MPOBEPKE NPAaBUIIbHOCTH BBICKA3bIBACMbBIX CY)KILGHI/II\/'I;

NpUOOpEeTeHHE OMbITa T0 IUIAHUPOBAHMIO, OpPraHH3ald W TMPOBEICHUIO YUYCHHYECKUX
SKCIICPIMEHTOB, yMEHHE HaOJIIofaTh 3a XOAOM IIpOLEcca, CaMOCTOSTENBHO HPOTHO3UPOBATH €ro
pe3yabTaT, POpMyYITHPOBATH 0OOOLICHNS M BEIBOABI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, HCCIICTOBAHUS,
COCTaBJIATH OTYET O MPOICNIAHHOM padoTe.

Pa6ora ¢ undopmanueii:

yYMEHHE BBIONPATh, aHATM3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INYHBIX BUIOB U (HOPM
IPE/ICTABICHHS, MOTy9aeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JUTEpaTypa XUMHIECKOTO
COZIepIKaHUs, CIpaBOYHbIE OCOOMs, pecypchl VHTepHeTa), KpUTHYECKH OIIEHHBATh MPOTUBOPEUYHUBYIO U
HEJ0CTOBEPHYIO WH(POPMAIHIO;

YMECHHE NPUMCHATh pa3jMyYHbIC METOABI M 3allpOChl HpPU TIOMCKE M OTOOpe HMHMOPMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBHINOJIHCHHS Y4YeOHBIX W TI03HABATEJIBHBIX 3ajad
omnpeAcnEHHOr0 THIA, MNPUOOPETEHHUE OmnbiTa B 00JaCTH  UCMOJIB30BaHUA  HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJIAQJCHUE KYJBTYpOH aKTHBHOTO WCIOJb30BAHMS Pa3IUUHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIBHO BBHIOMpATh ONTUMAIbHYIO (DOpMY MpEICTaBlICHUS WH(POPMAIUH U
WJUTIOCTPUPOBATH PEIIacMbIC 3a]1a4K HECJIOKHBIMY CXEMaMH, TUarpaMMaMu, ApyrumMu popmMamu rpaduku
1 UX KOMOMHALMSIMY,

YMEHHUE UCTIONB30BaTh U aHATM3UPOBATH B IIpoliecce yueOHOM 1 NCCIIeI0BATENbCKOM ACATEILHOCTH
WHQOPMAIMIO O BIMSHHUM IPOMBIILICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSHUE
OKpYKarolllel NpUpoaHOM Cpebl.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

YMEHHS 337]aBaTh BOIPOCHI (B X0/Ie Iraiora u (MIn) JUCKYCCHH) TIO CYIIECTBY 00CyKIaeMOi TEMBI,
(hopMyITUPOBATH CBOW MPEIOKEHUSI OTHOCUTENBHO BBITIOTHEHHS TTPEJIOKESHHOM 3a/1a4H;

YMCHHA MPEACTABJIAThL IMOJIYUCHHBIC PE3YyJIbTaTbl MO3HABATEIILHOM ACATCIIBHOCTH B YCTHBLIX H
IMUCBbMEHHBIX TCKCTaX; A€JaTbhb IMPE3CHTAIWIO PE3YJIbTAaTOB BBIIIOJHCHUSA XWUMHUYCCKOI'O0 SKCIICPHMCEHTA
(;1abopaTOpHOTro OIbITa, 1a00PATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO ITPOCKTa);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IT03HABaTENbHOH W
UCCIIEZIOBATENILCKON JEATeIbHOCTH IPU PELICHUH BO3HUKAIONIMX MpPo0JeM Ha OCHOBE yuéTra OOLIMX
WHTEPECOB ¥ COTJIACOBAaHWS TO3UIMKA (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIMS COBMECTHBIX JCWUCTBHI, OINpeJelieHHe KPUTEPHEB IO OILEHKE KadyecTBa BBHIIOJIHEHHOH
paboThI U IpyTHE).

PeryasiTuBHBIC yHMBepcaJbHbIe y4eOHbIE AeliCTBHA:

YMEHUE CaMOCTOSITEIbBHO OMNpPENesATh LENu JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIHLHOCTh, BBIOMPATH Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pEIIeHUs] YIeOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSATEIIEHO COCTABIISATh MU
KOPPEKTUPOBATh MPEIOKEHHBIA aTOPUTM JEHCTBUN MPHU BBIIOJHEHUHU 33alaHUN C YYETOM MOIYUYEHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHSIX, OIICHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3ynbTaTta 3asBICHHON LEIH, YMEHHE HCIOJb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpelajaraeMble B
YCJIOBHHU 3aIaHUM.



HNPEIMETHBIE PE3YJIBTATbBI

B cocTaBe OpEeAMETHBIX PE3YJIbTATOB 11O OCBOCHHUIO 00513aTeIBFHOrO coaepKaHuA, YCTAaHOBJIICHHOT'O

JMaHHOHW (enepanbHO padodeii MporpaMMoil, BBIIEISIOT: OCBOCHHBIE 00yJYaIONIMMUCS HayYHBIE 3HAHHUA,

YMEHHS U CIIOCOOBI ACUCTBUH, criennuIecKre st MpeIMeTHOW 00IacTn «XUMHS», BUIIBI IS TEIIbHOCTH

M0 TIOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAINH, TPeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMIHBIX
Y9eOHBIX W HOBBIX CUTYaIUIX.

K xoniy oOyyenus B 8 kiiacce mpeaMeTHble pe3yilbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHUH:

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKUX MOHATHH: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEeMEHT,
IIPOCTOE BEILIECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHASI M HEOAHOPOIHAs), BaJIEHTHOCTb,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIpHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JA0JII XUMHYECKOIO 3JIeMEHTa B COCOMHEHHM, MOJAPHBIM OOBEM, OKCUZ,
KHCJIOTa, OCHOBaHHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHMS, XUMHUYECKas
peaknusi, Kiaccu(UKalMsa peakLUi: peaklUyd COCIUHEHUS, PEAKLUUH DPA3JIOKECHUS, PEaKLUH
3aMeIeHNs, peaKkIn OOMeHa, IK30- ¥ SHAOTEPMUYECKIE PEAKITNH, TeTI0BOH 3 ekt peakunm,
AP0 aTOMa, 3JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTallb, paiuyc aToMa, XMMUYECKasl CBSI3b,
NOJISIpHAsl U HEIOJISIpHAsl KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PacTBOD,
MaccoBasi JOJIs BellecTBa (IIPOLIEHTHAs! KOHLEHTPALUs) B PACTBOPE;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHSATHIA U TPUMEHSTH 3TH MOHITHS TPU
OIMCaHMU BEILECTB U UX MIPEBPALCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTABICHHs (OPMYJN BEIIECTB M YpaBHEHUH
XUMHUUYECKUX PEaKIIUil;

OIIpeNIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSAX, CTCTICHb OKUCIICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAICKHOCTh BEIIECTB K OINMpPEIcIEHHOMY KiIaccy
COCJIMHEHHH 110 POopMYyJIIaM, BUJ] XUMHUUECKON CBsA3M (KOBaJICHTHAs M HOHHAS) B HEOPTaHUIECKUX
COCJIMHEHUSIX;

packpsriBaTh cMbich [lepuoanueckoro 3akona [l. 1. Menaeneesa: 1eMOHCTPHUPOBATh HOHUMAaHHUE
NEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX IIOJIOKEHHUS B
Ilepunoauueckoil cucteme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, I[TOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTazipo;

ONKCHIBATh M XapaKTepHU30BaTh TabmuuHyto ¢Gopmy lleprmoauyeckoil cucTEMbl XMMHUYECKUX
3JIEMEHTOB: pa3IMyaTh MOHATHU «TJIaBHas moArpynmna (A-rpynmna)» u «nodo4nas noarpymnna (b-
rpyMIia)», Majble 1 OOJIbIIUE IIEPHO/IBI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCS B TA0NIHULIE
«Ilepuonmueckas cuctema xumudeckux snemeHtoB JI. M. MengeneeBa» € YHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsin siapa, odiiee
YHCIIO 3JIEKTPOHOB U PaclpesieieHUe UX MO AJIEKTPOHHBIM CIIOAM);

KJIacCU(UIMPOBATh XUMUYECKUE SJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUECKHE PEAKITUH
(110 YuCITy ¥ cOCTaBy y4acTBYIOIIUX B PEaKLMH BEIIECTB, 10 TEIUIOBOMY 3PQEKTY);
XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
MOJTBEPXKIasi OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX ~ yYPaBHEHWH  COOTBETCTBYIOIINX
XUMUYECKHX PEaKLuil;

NPOTHO3UPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXHOCTH TIPOTEKAHHS XUMHUECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCCOBYIO OJIO
XUMHAYECKOT0 3JeMEHTa o (opMysie COeIMHEHHUS, MacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJMTH PACUETHI 10 YPAaBHEHHIO XMMHUYECKOW PEaKIUH;

NPUMEHSTH OCHOBHBIE OTIEPAIlMX MBICIIUTEIILHO JIesITENNbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHUE,
000011eHNe, CUCTEMAaTU3aIHIO, KIACCU(HUKAIIUIO, BEISIBICHUE IPUYUHHO--CIIEICTBEHHBIX CBSI3€H



— JUIsl U3y4YEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYUYHBIE METOJIbI
MO3HaHWS — HAONIOJCHUE, W3MEPECHUE, MOJICIUPOBAHUE, OKCICPUMEHT (peaNbHBIA U
MBICTICHHBIH);

CJIeTOBATh MTPABHIJIaM TIOJIB30BAHHUS XUMHIUECKOH TOCY10i 1 1a00paTOPHBIM 000PYJOBAHHEM, &
TaKKe MpaBUIaM OOpaIeHNs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMU TI0 BHITTOTHEHUIO
1ab0paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYCHHIO W COOMPAHHIO Ta3000pa3HBIX BEMIECTB
(Bomopozla M KHCIIOPOJa), IMPHUTOTOBIICHHIO PACTBOPOB C OIPEHCIEHHON MaccOBOHM IOJei
pPacTBOPEHHOTO BEIMIECTBA, IUIAHUPOBATh W TPOBOAWTH XHMHYECKHE HKCIEPUMEHTHI II0
pacrlo3HaBaHWIO PACTBOPOB IIENOYEH H KHCJIOT C TIOMOINBI0O HWHAWKATOPOB (JIAKMYC,
(eHondTaNIENH, METUIIOPAHXK U APYTHE).

K xonmy oOy4yenust B 9 kiiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hopMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHUH:

PacKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKUX ITOHATHH: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, I[IPOCTOE  BEIIECTBO, CJIO)KHOE  BEIIECTBO, BAJICHTHOCTH,
3JEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKas peaklus, XUMHYecKas CBSI3b,
TermoBoi 3((eKT peakiu, MOJIb, MOJSIPHBIH 00BEM, PaCTBOP, SIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
ANEKTPOIUTHYECKAS JTUCCOUMAINS, PEAKUUH HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBbIE PEaKLUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIC
peaxkiuy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHWE U BOCCTAHOBJICHHE, aJJIOTPOIUS,
aM(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAS, HOHHAS, METAJTMUECKas), KpHCTAIUTMYECKast
pemérka, KOppo3usi METajuIOB, CIUIaBbl, CKOPOCTh XUMHUECKOH peakiuH, IpeaeibHO
nomyctumas konuentpaius [1JIK BemecTsa;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATHI U IPUMEHSTD 3TH IOHITHS IPU
ONMCAaHUU BEIECTB U UX MPEBPALCHUH;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJCHHS (OPMYJ BEILECTB M YpaBHEHUH
XUMHAYECKHX PEaKINK;

OTpEZeNATh BAJEHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX 3JE€MEHTOB B COEIMHEHHUSIX
Pa3InYHOr0 COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COCIUHEHHUH 110
bopmyIam, BUI XUMHUYECKOH CBSA3U (KOBaJICHTHAs!, MOHHAS, METAJUIMYECKas) B HEOPTaHMUECKUX
COCIMHEHMSIX, 3apsA] MOHA 10 XMMHUYECKOH (Qopmyiie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHMYeCKUX COCTUHEHHUH, TUIl KPUCTAJUINYECKOH PEIIETKN KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbIch Ilepuoauueckoro 3akona [[. Y. MenueneeBa U AE€MOHCTPUPOBATH €O
MOHUMAaHHWE: ONHCHIBATh W XapaKTepu3oBaTh TaOMMuHyl Qopmy [lepnoguueckoil cucTeMsbl
XUMHAYECKHUX 3JIEMEHTOB: pa3InvaTh MOHATHS «TJaBHAs moArpymnma (A-rpymmna)» u «mobouHas
noarpynna (b-rpynma)y, maneie u OoNbIIME MEPUOJBI, COOTHOCHUTH OOO3HAUCHHS, KOTOpHIC
UMEIOTCS B NEPUOJUYECKON TAONHIE, C YHUCIOBBIMH XapPaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsil sApa, o0IIee YUCIO JIEKTPOHOB U paclpeiesieHHe uX
T10 3JIEKTPOHHBIM CJI0IM), OOBSICHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COEAMHEHUH B IpeJeNiax MalbIX NEPHUOIOB M TIaBHBIX MOATPYIN € YIETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHMIECKHE BEIECTBa, XAMHUECKHE PEaKIH
(Mo 4Wcmy W COCTaBy Y4YaCTBYIONIMX B DPEaKIMM BEIIECTB, MO TeruioBomy 3ddekry, mo
M3MEHEHUIO CTETIeHEeH OKHUCICHN XUMHYECKUX JIIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOLIME U crenn(UUecKue XMMUYECKUE CBOMCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, TOATBEPKAASI OTIMCAHNE PUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

COCTaBIIATh YPaBHEHMS DJIEKTPOIUTUYECKON JUCCOLMALMN KHUCIIOT, IEJI0Ued U CoJeH, TOTHbIE
Y COKpaIlEHHbIE ypaBHEHHUS PeaKLnii HOHHOTO OOMEeHa, ypaBHEHHUS PeaKLnii, TOATBEPKIA0IINX
CYILLIECTBOBAHNE T€HETUUECKOM CBSI3M MEXAY BEILIECTBAMH Pa3IMUHBIX KJIaCCOB;



pacKphIBaTh  CYIIHOCTh  OKHCIIHTEILHO-BOCCTAHOBHUTENBHBIX  PEAKIMA  MOCPECTBOM
COCTaBJICHUSI DJIEKTPOHHOTO DallaHca 3TUX PEaKITuii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHIMOCTH OT X CTPOCHUS, BO3MOKHOCTH MPOTEKAHHS
XUMHYECKUX MMPEBPALICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XMUMHYECKOT0 3JeMEHTa Mo (opMyJie COSIMHEHHUS, MaCCOBYIO JIONIIO BEIIECTBA B pacTBOpeE,
MPOBOJMTH PACUETHI 0 YPAaBHEHHIO XMMHUYECKOW PEaKIii;

coOJFOIaTh MpaBWIIa MOJIB30BaHUS XUMHYECKOM TOCYI0H 1 T1abopaTOPHBIM 000pyAOBaHUEM, &
TaKXe MpaBuiia 0OpalleHHs ¢ BEIECTBAMH B COOTBETCTBUH C HHCTPYKIHMSMH IO BBITIOJTHEHHIO
1a00paTOPHBIX XUMHYECKUX OMBITOB MO MOJIYYECHUIO M COOMpaHHIO ra3000pa3HbIX BEILECTB
(aMMHuaka u yrJIEKUCIIOTO Ta3a);

NPOBOJUTh PEAKIUH, MOJATBEPKIAIOIINE KAUYECTBEHHBI COCTaB pAa3INYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOpUI-, OpOMHI-, HOAWN-, KapOboHat-, gocdar-, cummkar-,
cyiabdar-, THUAPOKCHI-UOHBI, KATHOHBI aMMOHHMS ¥ HWOHBl HM3YYCHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;

IIPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
000011IeHIe, CHCTEMATU3AIIHIO, BBISBICHUE MPHYUHHO-CIICACTBEHHBIX CBSI3CH — JUIS U3ydYCHUS
CBOWCTB BEIICCTB M XUMHUYCCKHUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METOBI TO3HAHUS —
HaOII0IeHIe, U3MEPEeHNE, MOJCITNPOBAaHUE, SKCIIEPUMEHT (PeaTbHBIA U MBICIICHHBIN).

TEMATUYECKOE IIVIAHUPOBAHUE

8 KIIACC
KoaunuyecTBo 4acos DJIeKTPOHHbIE
Ne HaunmeHnoBanue (ndpoBbIc)
H/ pa3HeHOB nTeM Bcer KOHTpOJ]bH HpaKTH'—IeCK 06p330BaTeﬂBHBIe
n pOrpamMme! 0 ble padoThl ue padoThbl pecypcsl
Paznen 1. [lepBoHayajibHbIe XUMUYECKUE MOHATHS
X _
M 6 bubmuorexa LIOK
Ba)kHas 00J1aCTh
e TeCTROSHAMI https://m.edsoo.ru/7f41837
11 Y IPaKTHUYECKOM > 2 ¢ PoIll
p https://resh.edu.ru/subject/2
NEeATEIILHOCTH 9/8/
JeJI0BEeKa I
bub6nmoreka IJOK
BeuectBa u https://m.edsoo.ru/7f41837
1.2 XHUMHAYECKHE 15 1 c POII
peakuuu https://resh.edu.ru/subject/2
9/8/
Wroro no pazneny 20
Pa3znen 2. Baxkneilinmue npeacTaBuTe M HEOPTAaHNYECKUX BellleCTB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

Bonopoa.llonstu

Bubnmnoreka [JOK
https://m.edsoo.ru/7f41837

2.1 € 0 KHCIIOTaxX 1 8 c POII
COJIAX https://resh.edu.ru/subject/2
9/8/
bubmuoreka LIOK
Bopa. Pacteopsr. https://m.edsoo.ru/7f41837
2.2 IToustre 00 5 c POIII
OCHOBaHHAX https://resh.edu.ru/subject/2
9/8/
OCHOBHLIE bubnunoreka [IOK
https://m.edsoo.ru/7f41837
23  AceH 11 ¢ PALI
HeOPFaHHq?CKHX https://resh.edu.ru/subject/2
COCIUHECHUU
9/8/
Bosayx. Bbu6nunoreka IJOK
Kucopor, https://m.edsoo.ru/7f41837
24 IToustue 06 6 ¢ POl .
OKCIIAX https://resh.edu.ru/subject/2
9/8/
Hroro mo pasneny 30

Paznen 3. [lepuoguuecknii 3axon u I[lepuoanueckasi cucreMa xumuyeckux 3iementon J1. U.

MenpeneeBa. Ctpoenne aToM0B. XUMHYecKasi CBsi3b. OKHCANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
[Tepuonnuecknii
;:O;Ioﬂnqecxaﬂ bubmmorexa [IOK
on fT eMﬂa https://m.edsoo.ru/7f41837
3.1 7 cP
XUMHYECKHUX ¢ PoIll .
https://resh.edu.ru/subject/2
anementoB JI. W.
9/8/
Mennene-ena.
Crpoenue aroma
Xumuueckas bubmuorexa LIOK
CBSI3b. https://m.edsoo.ru/7f41837
3.2 OKHUCIUTETBHO- 8 c POII
BOCCTaHOBUTEIILH https://resh.edu.ru/subject/2
bI€ PEAKIINU 9/8/
bub6nmoreka IJOK
https://m.edsoo.ru/7f41837
Wroro no pazneny 15 c PoI

https://resh.edu.ru/subject/2
9/8/
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Bubnmnoreka [JOK
https://m.edsoo.ru/7f41837

PesepBHoe Bpems 3 c POII
https://resh.edu.ru/subject/2
918/
OBLIEE
KOJIMYECTBO
YACOB I10O 68 4 °
ITPOI'PAMME
9 KJIACC
KonuuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumMmeHnoBaHue (uupoBbie)
n/ PasaeoB n TEM Bcer Koutposabn IIpakTuyeck 00pasoBaTe/IbHbIE
n MporpamMMel 0 bie padoThI ue padoThl pecypcbl
Pasnes 1. BemmecTBo U xXMMHYecKue peakuuu
IT
?IBTng:;;: " Bu6nnoreka LJOK
z,];al};nﬁ https://m.edsoo.ru/7f41a63
1.1 ocHo 5 1 6 POIII
HOBHBIX .
https://resh.edu.ru/subject/2
paznenoB Kypca 8 9/9/
Kjacca -
OCHOBHEIE bubmmoreka IIOK
https://m.edsoo.ru/7f41a63
19 BaKOHOeI\:Ij(pHOCTI/I 4 6 POILI
XUMHUY nx .
N https://resh.edu.ru/subject/2
peakIuit 0/9/
DIEeKTPOIUTHYEC BuGmorexa LIOK
Kad https://m.edsoo.ru/7f41a63
13 i“ccou:;f“:' 8 1 1 6 POILII
NMHNYl 151 .
https://resh.edu.ru/subject/2
peakuuu B 9/9/
pacTtBOpax -
Hroro no pazgeny 17
Pasznen 2. HemeTasibl M HX COeMHEHH S
Oa6H:aﬂe cTHKa bubmuoreka LIOK
X KTCPUCTUK
2.1 p p 4 1 https://m.edsoo.ru/7f41a63
XUMHYECKUX

syneMeHToB VIIA-

6 POII
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TPYIIIBL. https://resh.edu.ru/subject/2

Tanorensl 9/9/

Sailgz:epncmxa bubamorexa LIOK

https://m.edso0.ru/7f41a63

99 XHMHYECKHX 6 6 PoLI

o1eMeHTOB VIA- https://resh.edu.ru/subject/2

F?YHHLI. Cepan 9/9/

e€ CoeTMHEHNS

Obmas

XapaKTEePUCTHUKA Bubmuorexa LHOK

XHUMHYIECKUX https://m.edsoo.ru/7f41a63
2.3 3J1eMeHTOB VA- 7 6 POIII

rpynmsl. A3oT, https://resh.edu.ru/subject/2

dbocdop u ux 9/9/

COeTMHEHUS

Obmas

XapaKTepUCTHKa Bubmuoreka [JOK

XUMHYECKHX https://m.edsoo.ru/7f41a63
2.4 31eMeHToB [VA- 8 6 POIII

IPYNIBL. YTIepoa https://resh.edu.ru/subject/2

U KPEMHHH U UX 9/9/

COeTMHEHUS

Hroro mo pasneny 25

Pa3nen 3. MeTasliibl M UX COeIMHEHUS

OO1ue cBoicTBa

bubmmoreka LIOK
https://m.edsoo.ru/7f41a63

3.1 4 6 POIII
METaJLIoB https://resh.edu.ru/subject/2
9/9/
bubnuoreka IIOK
Baxueiimue https://m.edsoo.ru/7f41a63
3.2 METAJIbI U UX 16 6 POIII
COEIMHEHUS https://resh.edu.ru/subject/2
9/9/
Wroro no pazneny 20

Paznen 4. Xumus U okpy:kaonias cpeaa

4.1

BeiectBa u
MaTepuabl B
JKU3HU 4eJI0BEKA

bubmuoreka LIOK
https://m.edsoo.ru/7f41a63
6 POIII
https://resh.edu.ru/subject/2
9/9/
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Hroro o pasaeny 3

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a63

PesepBHOE Bpems 3 6 POII
https://resh.edu.ru/subject/2
9/9/

OBLLEE

KOJIMYECTBO

YACOB I1O 68 4 !

I[MTPOI'PAMME
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