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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XMMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HA HAa OCHOBE TPeOOBaHWIl K pe3yjbTaTaM OCBOSHHS OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO o01iero oOpasoBanusi, mpexacraBieHHbIx B @I'OC OOO, a Taxke Ha OCHOBe (QenepaabHON paboueit
IpOrpaMMbl BOCIIMTaHHUS W C y4€TOM KOHLEMNIMU INpernojaBaHus ydyeOHoro mpeamera «XuMHsS» B 00pa30BaTeNbHBIX opraHu3anuax Poccuiickoii
denepanuu.

[Iporpamma o XuMuu AaET MPEACTaBICHUE O LETIX, 001l cTparernn o0yueHHs, BOCIIUTAHUS U PAa3BUTHUS 00YUaIOIIUXCs CPEACTBAMHU Y4EOHOTO
IpeMeTa, YCTaHABIMBAET O005M3aTeNbHOE NPEAMETHOE COJepKaHMe, MpelyCMaTpUBaeT paclpe/ielieHue ero Mo KiaccaM M CTPYKTypUpOBaHHE IO
pa3zenaM M TeMaM IpOorpamMMbl 10 XHMHH, ONPEAEISCT KOJIWYECTBEHHbIE M KAauECTBEHHBIC XApPaKTEPUCTHKH COJEPKaHMs, PEKOMEHIYEMYIO
IOCJIEI0BATENBHOCTh M3YYEHHUS XUMHHM C Y4YETOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€H, JIOTUKM y4eOHOro mpolecca, BO3PAaCTHBIX
0coOEHHOCTEH O00ydYarolMXcsi, OMpeneNseT BO3MOXXKHOCTH MpeaMera Ui pealu3alud TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOT'O O0ILEro oO0pa3oBaHMA, a TakKe TpeOOBaHMUN K pe3yjbTaTaM OOy4eHHUS XMMHH Ha YPOBHE IIeJieH
U3y4YEHUs NIPEIMETA U OCHOBHBIX BUI0B Y4eOHO-TII03HABATEIIbHON J€STENbHOCTH 00YUarOIIErocs 1o OCBOEHUIO YUEOHOTO COJIEpKaHMUS.

3HaHUE XMMHHU CIYXKHUT OCHOBOH Ui (POPMHMPOBAHUS MHUPOBO33PEHMS OOYYAIOLIErocs, ero MpeACTaBICHUH O MaTepUalbHOM E€IMHCTBE MUpA,
BOXHYIO POJb UTPArOT (OpMHpPYEMble XUMHEH MPEACTaBICHUS O B3aMMONPEBPALICHUAX SHEPTUU U 00 HBOJIONHMM BEIIECTB B MPHPOJE, O MyTIX
penieHus TI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHs YEIOBEUYECTBA — CHIPHEBOW, SHEPTreTUYECKOW, MHIIEBON M KOJOTUYECKOW 0e30MacHOCTH,
po0JIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumMuu:

CIOCOOCTBYET peaju3allii BO3MOXXHOCTEH Il caMOpa3BUTHS W (OPMUPOBAHUS KYJIBTYpbl JHMYHOCTH, €€ oOmed u (yHKIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEN 00YHaromuUXcsl, HABBIKOB MX CAMOCTOSITEIbHON yUeOHOU NesITeIbHOCTH,
9KCHEPUMEHTAIBHBIX U HUCCIIE0OBATENBCKUX YMEHHUM, HEOOXOIUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B IPO(YECCUOHAIILHON AEATEIbHOCTH;
3HAKOMHUT CO CHEeUU(UKON HAYyYHOTO MBIIUICHHS, 3aKJIaZbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsla HA EIWHCTBO MPHPOIALI U 4YeNOBEKa, SBISETCS
OTBETCTBEHHBIM 3TaroM B (POpMUPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH O0YYarOIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSAM, K MPHUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJal B
AKOJIOTUYECKOE 00pa30BaHUE O0yJArOIINXCS.

JlaHHbIe HanpaBiieHUs B 00y4eHHM XMMUHU 00ECHEeUnBAIOTCS CHEU(PHUKON coAep)kaHus yueOHOro npeiMeTa, KOTOPbIM sABJISETCs MeJarorn4ecku
a/IalITUPOBAHHBIM OTPaKEHUEM 0a30BOM HAyKH XMMHH Ha ONPEIeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI NEPBOHAYAIBHBIX MMOHATHNA
XMMHHU, OCHOB HEOPTaHMUECKOW XMMUU M HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHI OpraHUYeCKON XUMUH.

CrpykTypa cofepkKaHus MporpaMmbl IO XUMHH C(POPMHUPOBAaHA HA OCHOBE CUCTEMHOI'0 Noaxo/a K e€ uyueHuro. CoJepKaHue CKIabIBaeTCs U3
CHCTEMBI TIOHATHH 0 XMMUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI MOHATUH O XMMHUYECKON peakiuu. O0e 3T CUCTeMbI CTPYKTYPHO OpPraHM30BaHBI
10 NIPUHIIUITY TIOCIIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKHUX IIPEICTAaBICHUNA Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO yU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUCHUA O CTPOCHUU aTOMA U XUMHYECKOHU CBA3H,

— MPECTaBICHUH 00 NEKTPOIUTUUYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pacCMAaTPUBAIOTCA Ha OCHOBE SMIUPHUUYECKU IMOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEIOBATEIBHO OT
OJIHOTO YpPOBHS K APYroMY, BBIIONHSS (PyHKINN OOBSICHEHUS U MPOTHO3WPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U
MOJIYYCHU S U3YyUACMbIX BCIICCTB.

OcBoeHue MporpaMmsbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOW COCTaBIISAIOIIEH HAay4HOH KapTUHBI MUpPa B
JIOTUKE €€ CHCTEMHOM NpPUPOJIbl, LIEHHOCTHOIO OTHOIICHHUS K HAyYHOMY 3HAHUIO W METOJaM MO3HaHMs B Hayke. V3ydeHHe XUMUU MPOUCXOAUT C
MIPUBJICYCHUEM 3HAHUN U3 paHee 3YUEHHBIX YUCOHBIX mpeaMeToB: «Okpysxaronuii Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kaacc.

[Ipy wu3ydyeHUM XUMHUU TPOUCXOAUT (OPMHUPOBAHHWE 3HAHMNA OCHOB XHMHMYECKOW HAayKd Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPaKTUYECKON AEATENbHOCTH YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYphl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (pOpMUPOBAHUH
CUCTEMbl XUMUYECKUX 3HAHUI — Ba)kHEHIINX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX 0000IEHHI MUPOBO33PEHUECKOTO
XapakTepa, S3bIka HayK{, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpPU HU3YYEHHHM BEIIECTB M XMMHMYECKHUX peakiuil, B (popMHUpOBaHUH U
PAa3BUTHUHN MO3HABATCIIBHBIX YMCHI/Iﬁ U UX IIPUMCHCHHU B yq€6HO-HO3HaBaT€HBHOﬁ n y‘-IG6HO-HCC.H€I[OB3.TGJIBCKOﬁ ACATCIIBHOCTH, OCBOCHUU IIPaBUJII
0e30MmacHOr0 OOpaIleHus C BEIIECTBAMU B TIOBCETHEBHOM JKHU3HH.

[Tpu u3yyeHNN XUMHUHU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus Ba)KHOE 3HAUCHHUE MTPUOOPEH TaKKe LeIH, KakK:

— (opmHupoBaHUE HHTEIEKTyaJlbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K CaMOOOpa3OBaHWIO, COTPYJHHYECTBY, CAMOCTOSITEIbBHOMY HPUHSATHIO
pelIeHui, CocoOHON alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSM KHU3HH;

— HaIlPaBJICHHOCTh OOYyYEHUS HAa CHCTEMAaTHYECKOe MPUOOIIeHNE 00yJaromuXcs K CAaMOCTOSATEIbHONW MO3HABATEIbHON NEesITeIbHOCTH, HAyYHBIM
MeTOoJIaM MO3HaHUsl, (POPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CLIOCOOHOCTEH K XUMUU;

— o0ecreyeHne yCaoBUH, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIONIUMHUCS OTIBITa Pa3HOOOPa3HON JCSITEIIBHOCTH, TIO3HAHUS U CAMOIIO3HAHMUS,
KIJIIFOUECBbBIX HABBIKOB (KJIIO‘ICBBIX KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIbHOCTH,

— (opmupoBanue 001l (QYHKIHMOHATHHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE YMEHH OOBSCHSATh W OIICHUBATH SIBJICHHS
OKpYKaroumero Mupa, UCIoJb3ys 3HaHUA U OIBIT, IOJYUYCHHBIC ITPU U3YYCHUU XUMUU, HPUMCHATL UX IIPU PCUHICHUN HpOGHGM B HOBCCHHGBHOﬁ JKU3HU N
TPYAOBOM AEATEIbHOCTH;

— (hopmupoBaHue y o0yyaronxcs ryMaHUCTUYECKUX OTHOIIEHUM, MOHMMAHUS [IEHHOCTH XMMHMYECKUX 3HAHUMN JUIsl BRIPAOOTKU KOJOTHUYECKH
11e51eco00pa3HOro MOBEACHUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIENISAX COXPAHEHHSI CBOETO 3/I0POBbSI U OKPYIKaIOIIeH IPUPOIHOM CpeIbl;

— pa3BUTHE MOTHBAIUHN K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOGHUS OOIIEYEIOBEYECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MO UIIS U HATIPABICHHOCTH JajbHeero o0y4eHus.

OO6miee 4ncio 4acoB, OTBEAEHHBIX IS M3YYCHUSI XMMUU Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHus, cocTaBiseT 136 dacoB: B 8 kiacce — 68
yacoB (2 yaca B HeZen), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS
[Ipenmer xumuu. Posb XUMUU B )KM3HM YeJIOBeKa. XUMHUS B cucTeMe Hayk. Tena u BemectBa. Ouznyeckne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE
BemecTB. [loHsTHE O METOAAX MO3HAHMS B XMMUHU. UncThIe BemecTBa U cMec. CriocoObl pa3ienieHus cMecen.
ATOMBI U MOJIEKYJIBI. XUMUYECKHUE 371EMEHTBI. CHMBOJIBI XUMHUYECKUX 31EMEHTOB. IIpOoCThIe U C105KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuyeckass (opmysna. BaJeHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTeNbHass aTOMHas Macca.
OTtHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10JI1 XMMHAYECKOIO 3JIEMEHTA B COETMHEHUH.
KomuuectBo BemectBa. Mosib. MonspHas macca. B3anMocCBsI3p KOJIMUYECTBA, MAacChl U YMCIIA CTPYKTYpPHBIX €IMHUI] BemiecTBa. Pacuérsl mo ¢opmynam
XUMHYECKUX COCUHEHUM.
®u3nueckue M XUMUYECKHE SBJICHUSA. XHMHUYECKas peakuuss U €€ MpU3HAKUA. 3aKOH COXPAaHEHHs MacChl BEHIECTB. XHWMHYECKHE YpaBHEHUS.
Knaccudukanmss XuMuueckux peakiuii (CoeAMHEHUS, Pa3I0KEHHUS, 3aMEIICHHS, OOMEHa).
Xumuueckuii IKCnepumenm:
3HAaKOMCTBO C XMMHUYECKOW IOCYJOH, MpaBuUiaMu paboThl B JlabopaTopuu M npuémamu oOpalieHus ¢ JabopaTOpHBIM 00OpYIOBaHUEM, U3yYCHHE H
onucaHue (pU3NYECKUX CBOMCTB 00pa3IlOB HEOPTaHWUYECKUX BEIIECTB, HaOMIOAeHNE (U3NUeCcKuX (IJIaBJIEHWE BOCKa, TasHUE JIbJa, paCTUpaHUE caxapa B
CTYIIKe, KUTIEHHE U KOHJEHCALlHs BOJbl) 1 XUMUYECKUX (TOPEHHE CBEUH, MPOKaIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOICUCTBUE Mella C KUCIIOTOM) SIBICHUH,
HaOJI0ICHNE W ONMHMCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUECKUX peakuuil (pa3foKeHHe caxapa, B3aUMOACHUCTBHE CEpHOW KUCIOTHI C XJIOpUIOM Oapus,
paznoxenue ruapokcuna meau (1) mpu HarpeBaHuM, B3auMojieiicTBHe keme3a ¢ pactBopoM conu meau (II), u3ydenne cmocoOOB pas3zieneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, GUIBTPOBAHME, BBIIAPUBAHUE, NUCTUUIALKA, XpoMaTorpadus, IpoBeAeHHEe OYUCTKU MOBAPEHHOM COJIM, HAONIOJEHNWE U OINHCaHUe
PE3yNbTaTOB MPOBEACHHS ONbITA, HILTIOCTPUPYIOIIEr0 3aKOH COXPAHEHUS MACChl, CO3/IaHUE MOJIEIe MOJIEeKYJ (IIapOCTEPKHEBBIX ).
Baskueiinue npeacTaBuTe I HEOPraHUYeCKHX BellecTB
Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpoctoe BemiecTBo. HaxoxneHnue xkuciopona B mpupoze, pusnyeckiue U XUMHYECKHE
cBoricTBa (peaknuu ropeHus). Oxcunapl. [Ipumenenne kucmopoaa. CrocoObl MOMyUYeHUsT KUCIOpoAa B JJaOOpaTOpUHM W MPOMBIILIEHHOCTH. Kpyrosopot
kucaoposa B mpupojie. O30H — ayuioTpornHas MoauduKalus KUCIopoa.
TennoBoil A3PPeKT XMMUYECKOH peaklnu, TePMOXUMHUECKUE YPaBHEHHUS, FK30- U HHIOTEPMHUYECKUE peakUuu. TOImMBO: yrojib U MEeTaH. 3arps3HeHHE
BO3/yXa, YCHWJICHUE MMapHUKOBOTO 3 peKTa, pa3pyleHHe 030HOBOTO CJIOSL.
Bogopon — anemeHT u mpocToe BemiecTBo. Haxoxknenue Bojgopoia B mpupojie, pusndeckre 1 XMMHUECKUe CBOWCTBA, MPUMEHEHHE, CIIOCOObI MOTyUeHUSI.
Kucnotsl u conu.
MonsipHblii 00bEM ra30B. Pacu€Tl 1o XUMHUECKUM YPaBHEHUSIM.
®dusnueckue cBorcTBa BOAbl. Bona kak pactsopureins. PactBopel. HacsllieHHbIE 1 HEHACBILLIEHHBIE PACTBOPBL. PacTBOpUMOCTS BeliecTB B Boze. MaccoBast
JI0JIs1 BEIIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOpPOB B IpHUpOZE U B KU3HU 4eloBeka. KpyroBopoT BoJbl B IPUPOJIE.
3arpsi3HEeHUEe TPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.
Knaccudukanust Heopranmueckux coenuHeHuil. Oxcuapl. Knaccuduxamus OKCHIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) H
HeconeoOpazyomue. HomeHnknatypa okcunoB. Gusndeckre 1 XUMHYECKUE CBOMCTBA OKCUAOB. [ToirydeHrne okCumoB.



OcHoBanus. Knaccudukaiuys ocHOBaHM: MIENOYM U HEPACTBOPUMEBIE OCHOBaHHUA. HomeHknaTypa ocHoBaHuidl. Du3Myeckne M XUMHUUYECKHE CBOMCTBA
ocHoBaHu. [ToirydeHne OCHOBaHHUIA.

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucinor. dusndeckue U XMMHYECKUE CBOMcTBa kHcioT. Pan akruBHoct MetaymuioB H. H.
bekerosa. [loryueHnne KucIor.

Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBA coeil. [Tomyuenue coseid.

I'eneTnyeckas cBsI3b MEXKIy KlacCaMl HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/eTICHUE COAEpKaHMs KHUCIOpOAa B BO3IyXe, IMOJy4eHHE, COOMpaHHe, pacro3HaBaHHE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOJII0/IEHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBHSI BOSHMKHOBEHHS W MpeKpalleHus ropeHus (moxapa), o3HaKomJieHue ¢ oOpa3uamu
OKCHJIOB M OIMCAaHHWE UX CBOICTB, MOJyuyeHHE, COOMpaHUE, paclo3HaBaHHE M M3YUYCHHUE CBOWCTB BOjAOpona (TOpeHHe), B3auMOJEHCTBHE BOAOpPOJAA C
okcugoM menu (II) (BO3MOXHO MCTIONB30BaHUE BHUIEOMATEPUAIIOB), HAOMOIeHHE 00pa3IIOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOCHHOCTEM
pacTBOPEHUSI BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO, MPUTOTOBIECHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JI0JIEM pPACTBOPEHHOIO BEIECTBA,
B3aMMOJICCTBUE BOJBI C METAJJIaMU (HATPUEM U KayibIlueM) (BO3MOXKHO HCIOJb30BaHUE BHUJICOMATEPHAIIOB), UCCIIEIOBAHNE 00Pa3IOB HEOPTAaHMIECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHIE N3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOPAX KUCIIOT U MIENOYCH, H3yUYeHUE B3aUMOACHCTBHS OKCHIa MEIU
(IT) ¢ pacTBOpOM CEpHOI KHCIOTHI, KUCIOT C METaJUIAMH, PEaKIMii HEHTpalIn3aluy, MoJlyYeHIe HEPaCTBOPUMBIX OCHOBAHH, BRITECHEHHE OJJTHOT'O METaJlIa
JPYTUM U3 pacTBOpa COJIH, PELIEHUE HKCIIEPUMEHTAIIBHBIX 3a7a4 1o TeMe « BaxkHeume Ki1accsl HEOPraHNYECKUX COEAMHEHUIN.

Iepuonuveckuii 3akoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB [[. U. MenneneeBa. CTpoeHue aToMoB. XUMHUYeCKasi CBA3b.
OxHcauTEeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN

[TepBbie MONBITKY KIaccU(PHUKAIIMN XUMAYECKUX 3TIeMEHTOB. [IoHSATHE O rpynmax CXOIHBIX JIEMEHTOB (IIEJI0YHBIC U MEIOYHO3EMETbHBIC METAILIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yoT aM(POTEpPHbIE OKCHUIBI U THAPOKCUIBI.

[Tepunonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3yeMmeHToB JI. M. MenneneeBa. KopoTkonepuoaHas u JJIMHHONIEPUOAHAS (DOPMBI
[Tepuoanueckoii cucremsl xuMuueckux aiemenToB J[. . Menneneesa. Ilepuons! u rpynmsl. GU3n4ecKuil CMBICI IIOPSAIKOBOIO HOMEPa, HOMEPOB IIEPUOIa
U TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sifep. M3otomnbl. DnekTponbl. CTpOCHHUE IIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoit cucrtemsl JI. M. MenaeneeBa. XapakTepucCTHKa XHMHYECKOTO 3JIEMEHTa MO ero nosoxkeHuto B Ilepumommueckoi cucreme JI. U.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaIiyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U IEepUoam.

3nauenue Ilepuoauueckoro 3akoHa u [leproanyeckoil CHCTEMbI XUMUYECKHX AJIEMEHTOB JUISl pa3BUTHUS Haykd M npakTuku. J[. Y. MenaeneeB —
YUYEHBIN U TPAXKIAHUH.

Xumnueckas cBa3b. KoBaneHnTHas (MoJisipHast U HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPUIIATEIbBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenens okucnenusi. OKUCIUTENBLHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKucieHus: u BocctaHoBiIeHHsI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCH/ 1A [IMHKA C PACTBOPAMH KUCIIOT U LIEJI0Ye, TPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIINX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, peakiluu Pa3ioKeHUs, COETUHEHUS).

Mesicnpeomemmuwie ceasu



Peanuzamust MeXIpeIMeTHBIX CBsI3el MpPU U3YUYEHUU XMMHUU B 8 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYUHBIX
MOHSITUHM, TaK U MOHSATUH, SIBISIOMIUXCSA CUCTEMHBIMU ISl OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: HAyYHBIN (aKT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3, KJIaCCU(UKAIIHSI, IEPUOTUIHOCTh, HAOII0ICHHE,
SKCHEPUMEHT, MOJEINPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®u3nka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaIUOaKTUBHOCTb, MOJIEKYJIA, IEKTPUUYECKUN 3aps]l, BELIECTBO,
TeNo, 00hEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, GU3MUECKUE BETHUMHBI, €AHHHIIBI H3MEPEHHSI, KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOIITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHUYECKasl peaKkIus

Ileproauueckuii 3akoH. [lepnoauueckas cucreMa xumuueckux neMeHToB [[. M. MenaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX DJIEMEHTOB IIE€PBBIX TPEX MEPUOJAOB, KalWs, KaJbLUHUs W HX COCJUHEHUNW B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B
Ileproanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJIbI XMMUYECKOW CBA3M. THIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWMCTB BELIECTBA OT THIMA KPUCTAINIMYECKON
PELIETKY U BUAA XUMUYECKOU CBA3H.

Knaccudukanus ¥u HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kiaccam
HEOPraHWYECKUX COETMHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHUYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKUX peakIuid MO Pa3IMyHbIM TpH3HAKaM (10 YUCITY M COCTaBY YYacCTBYIOIIMX B PEAKIUU BEMIECTB, MO TETUIOBOMY
¢ dekTy, M0 U3MEHEHHUIO CTEICHEW OKHCICHUS XUMHUYECKHX JJIEMEHTOB, MO OOpPAaTHMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- M IHAOTCPMUUYECKUE
peaKIu, TEPMOXUMUYECKHAE YPABHEHUS.

[TonsiTue o ckopoctu xumHuueckod peakuuu. [loHstue o6 oOpaTHMMBIX M HEOOPAaTUMBIX XUMHUYECKHX peakuusax. [loHATHEe O TOMOTE€HHBIX U
rereporeHHbIX peakuusax. [lonsarue o kartanuze. [loHsTe o XxMMHueckoM paBHOBecUU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XMMHYECKOW peakuuu u
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIC PEAKIMH, 3JEKTPOHHBIM OallaHC OKUCIUTEIhHO-BOCCTAHOBUTENBbHON peakuuu. CoCTaBlIeHHE YpaBHEHUM
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOAUTHIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEINEKTPOJIUThl. KaTnoHBI, aHMOHBI. MeXaHU3M UCCOIMALIUU BEIIECTB C Pa3IunYHBIMU
BUJIaMU XUMUYeCcKoi cBsi3u. CTenenp qucconnanuu. CUIbHbBIC U cla0ble JIEKTPOIUTHL.

Peakiun monHoro o6meHa. YCIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TOJIHBIC W COKpalléHHbIC MOHHBIC ypaBHeHUs peakiuid. CBoWCTBa
KHCJIOT, OCHOBAaHUN W COJIEH B CBETE MPEACTABICHUN 00 AJCKTPOJUTHUYECKON aucconanuu. KauecTBeHHbIE peakiuu Ha MOHBL. [loHATHE O THApOIH3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTAJUTMUECKUX PEIMIETOK HEOPTraHMYECKHUX BEUIECTB — METAUIOB M HEMETAIoB (rpaduTa M anmasa), CIOKHBIX
BEIIECTB (XJIOpUIa HATpHs), UCCIECJOBAHHE 3aBHCHUMOCTH CKOPOCTH XMMMYECKOH peakuuu OT BO3ACHCTBHS pa3iMuHBIX (PAaKTOPOB, HCCIEIOBAaHUE
3JIEKTPOIPOBOHOCTH PACTBOPOB BELIECTB, IMpollecca TUCCOLUMALMU KHUCIOT, IIenodeld M coyiei (BO3MOXKHO HCIOJIb30BaHUE BHUIEO MaTEPHUAJIOB),
MPOBEJICHUE OMBITOB, JUTFOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS peaklnii HOHHOTO oOMeHa (00pa3oBaHKe OcajKa, BhIIEICHHE ra3a, 00pa3oBaHUE BOJIBI),



OTIBITOB, WUTIOCTPUPYIOLIIUX MPUMEPHl OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX DPEAKIMM (TOpeHue, peaklHMH paslioKEHUs, COCIWHEHUs), pacrno3HaBaHUE
HEOPTraHWYECKHUX BEILECTB C MOMOIIbIO0 KAYECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtansbl u MX coeIUHEHNS

OO6mas xapakTtepucTHka TrajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pusmueckue CBONCTBA
MPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJICHCTBUE C METalllaMu, HEMETaUlaMH, IIeJ0o4aMu). XJI0POBOJOPOI.
ComnsiHast Kucia0Ta, XMMHUYECKHUE CBOMCTBA, IIOJyUYeHUe, NpuMeHeHue. JlelicTBue Xopa U XJIOPOBOJOPOAA Ha OPraHU3M desloBeka. BaxHeiue Xinopuasl u
UX HaXO0XJACHUE B IPUPOJE.

OO6mas xapakTepucTuka 351eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE cTeleHn okuciaeHus. CTpoeHne u (Ppu3nyeckue
CBOMCTBA TMPOCTHIX BEIIECTB — KHCJIOPOJa M Cepbl. AINIOTPONHBIE MOIU(MDHUKAIIMKA KHUCIOpOJa M cepbl. XMUMHYECKHE CBOMCTBa cepbl. CepoBOmOpOI,
cTpoeHue, pu3ndeckne U XuMHIEcKrue cBOMcTBa. OKCHIIBI cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3HUECKUE U XUMUIECKUE
cBOiicTBa (00IIME Kak MPEACTaBUTENs Kiacca KUCIOT MU crnenuduueckue). XUMUYECKHE DPEAKIUH, JIKAIINe B OCHOBE IPOMBIIUICHHOTO CIoco0a
MOJTydeHUsI CepHOM KUCIOTHL. [IprumeHenune cepHoit KUciIoThl. Co CepHOM KHCIOTHI, KaueCTBEHHAs! PeaKIins Ha cynbdar-uoH. Haxoxaenune cepbl u eé
coeuHEHUH B mpupoje. XUMHUECKOe 3arps3HeHHe OKpY’Kaloleil cpeibl COeIMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBPAIICHUS.

OO0mmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHUS. A30T, paclpOCTpaHEHUE B
npupone, Qusndyeckrue M XUMudeckue cBoicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (uU3NYeCKMe U XMMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmenenre. Coln aMMOHUSA, UX (QU3MUECKHe U XMMUYECKUEe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBl aMMOHHUA. A30THasi KUCIIOTa, €&
nosydyeHue, pu3ndecknue U XUMHUYECKHe CBOWCTBA (OOIIME Kak MpeICTaBUTENs Kiacca KHCIOT M crenuduyeckue). Mcnonp3oBaHue HUTPATOB M CoOJei
aMMOHHSI B Ka4€CTBE MUHEPATBHBIX YAOOpEeHU. XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOMICH Cpellbl COeNMHEHUSIMHU a30Ta (KUCIOTHBIC IO/, 3arpsi3HEHUE
BO3]IyXa, MOYBHI U BofoEéMOB). Docdop, ammorponubie Moaudukanuu dhocdopa, pusznueckne u xumudeckue csoiictsa. Oxcun pochopa (V) u dbochopnas
KHCTI0Ta, GU3NYECKUE U XUMUYECKHE CBOMCTBA, noixyyeHue. Mcnonb3oBanue ¢pocdaToB B KaueCcTBE MUHEPAIbHBIX YIOOPEHU.

OO6mas xapaktepucTrka 3meMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCICHUS. YTIEpOH, aUIOTPOIHBIC
Moau(dUKaIK, pacnpocTpaHeHHe B MPUpoAe, (PU3MUECKUe U XUMUYECKue cBoricTBa. AncopOius. Kpyrosopor yriaepona B mpuponae. OKcuasl yriepona,
uX pU3NYecKue U XUMUYECKUE CBOICTBA, IEHCTBUE HA KUBBIE OPraHU3MBI, MIOJTYUYCHHE U PUMEHEHHE. DKOIOrHYecKre MpoOIeMbl, CBI3aHHbIE C OKCHIOM
yriaepona (IV), rumoresa 1i100abHOTO TMOTEIUVICHUS KIMMAaTa, MapHUKOBBIA 3 (dEKT. YTrodbHas KUCIOTa M €€ CONMU, X (U3MYECKUE M XUMHUYCCKHE
CBOICTBa, OMyueHUe U MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-HOHKL. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSX yrieponaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, ITaHOJ, TJIMLEPHH,
yKCcycHas kuciota). [IpupoHbie HCTOYHUKH YTIIE€BOAOPOIOB (YroJib, MPUPOAHBIN Ta3, He(PTh), MPOAYKTHI UX TEepepaboTKu (OCH3UH), UX POJb B OBITY U
MPOMBINUICHHOCTH. [IoHATHE 0 OMOJOTUYECKH BRKHBIX BEIIECTBAX: KHUPaAX, OIKAX, YIIIeBOJaX — U X POJHU B KM3HU YeloBeKa. MarepualbHOE €IMHCTBO
OpTraHWYECKUX U HEOPTaHUYECKUX COCITUHEHUM.

Kpemuuii, ero ¢usmueckue u XUMMHUYECKHE CBOICTBa, MoiyueHue u npuMmeHeHue. CoenuHeHUsT KpeMHus B mpupoje. O0mme npeacTaBieHus o0
okcune kpemuusa (IV) u xpemuueBor kucinote. CHIMKAThI, UX HMCIOJIL30BaHHE B OBITY, B MPOMBINIICHHOCTH. BaxkHelme CTpoUTeNbHBIE MaTepHUAaIb:
KepaMmHKa, CTeKJIO, LIEeMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€30macHOro NCIoNb30BaHus CTPOUTENBHBIX MaTEPUaIoB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:



u3ydyeHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COISIHON KUCIOTHI, TPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJACHNE
NPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTPaKAIOIUE (PUINYSCKUE M XUMHYECKHE CBOMCTBA TaJOTC€HOB M WX COCIWHEHUH (BO3MOXHO HCIOJIH30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pas3lamu XJOpPUAOB (TalIOTEHUIIOB), O3HAKOMJICHHE C OOpasmaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMAaTEpUasoB), HaOIIOJeHHE Mpoliecca OOyriIMBaHUS caxapa MOJA JeHCTBHEM KOHLIEHTPUPOBAHHOW CEpHOI KHUCIIOTHI, H3yueHUE
XUMHYECKHX CBOMCTB pa30aBIIEHHOI CEpHOIl KHUCIOTHI, MPOBEIECHNE KaueCTBEHHOM peaklny Ha cyib(aT-uoH U HaOJtoJleHue Mpu3Haka e€ MpOTeKaHus,
O3HAKOMJICHHE ¢ (PU3UYECKUMH CBOWCTBaMH a30Ta, pochopa u X coeaMHEHUH (BO3MOXKHO HCIOIB30BaHHE BHIEOMATEPHANIOB), 00pa3aMu a30THBIX U
docdopHbIX yIoOpeHUii, monydeHne, coobnpanue, pacro3HaBaHUE U U3YYCHHUE CBOMCTB aMMHUaKa, IPOBEICHNE KaYeCTBCHHBIX PEaKIMii HA HOH aMMOHHSI 1
docdar-uoH M U3ydyeHHe MPHU3HAKOB HUX MPOTEKAaHUS, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), U3YUEHHE MOJIeNIeH KPUCTAJUTMUECKUX PEelIETOK anmasa, rpaduta, QpysuiepeHa, 03HaKOMJIEHHE C IMTPOLECCOM aJcCOPOLIMU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTIEM M yCTPOMCTBOM IMPOTHUBOras3a, MOIydeHHE, COOMpaHWe, PACIO3HABAHWE M HM3yUYEHUE CBOWCTB YTJIEKUCIIOTO Trasa,
MPOBEJICHNE KAYeCTBEHHBIX PEakIuii Ha KapOOHAT M CHUIIMKAT-WOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHUE C MPOAYKIUEH CHUITHKATHON
IIPOMBILIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BakHelIlne HeMeTauIbl U UX COETUHEHUSD.

MeTtasiibl M KX COCAUHEHUS

OO01mast xapakKTepUCTHUKa XMMHUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH MX MOJIOkKeHHs B [leproandeckoil cucteMe XUMUUYECKUX dJIEMEHTOB /.
N. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MetauioB. MeTtaindeckast CBsI3b U METANINYECKasi KpUCTAIIIMYECKAsl pelI€TKa. DJIEKTPOXUMUYECKUH Pl
HamnpspKeHUH MeTauioB. du3mdeckne M XUMHUUYECKHE CBOMCTBA MeTauioB. OOmme crnocoObl MmojaydeHuss MeTauioB. [ToHSATHE O KOpPpO3WHM METaslIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie meTambl: nonoxeHue B [lepuonnueckoit cucreMe xumuyeckux 3iaeMeHToB [[. M. MeHneneeBa, CTpoE€HHE UX aTOMOB, HAXOXKJICHUE B
npupone. Ou3nyecKkue W XMUMHYECKHE CBOWCTBA (Ha mpuMmepe HaTpus M Kaius). OKCHABI U THAPOKCUABI HAaTpus W Kanus. [I[puMeHeHHe IIeT0YHBIX
METAJUIOB U X COCIUHEHUN.

[llenoyHO3eMeNbHBIE METAIJIBI MAaTHUW W KaJIbIUH: ToJ0KeHue B [leproanueckoit cucteMe xumuueckux snemenToB [[. M. MenneneeBa, ctpoeHne
UX aTOMOB, HaxoxjieHue B npupoje. Ousnyeckue U XUMHUUYECKUE CBOMCTBA MarHusl U Kaiblivs. BaxkHelue coeAMHEHUsT Kanblus (OKCUJ, THAPOKCHU]I,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

AnmoMunaunii: nonoxkenue B Ilepuogmueckoil cuctemMe xumuueckux annemeHToB [[. M. MenneneeBa, cTpoeHHE aroma, HaXOXKICHHE B MPHUPO/IE.
®dusndeckue 1 XUMHIECKUE CBOMCTBA alfOMUHMS. AMGBOTEpHBIE CBONCTBA OKCHJIa U THAPOKCH 1A ATFOMUHHS.

Kenezo: nmonoxenue B Ilepuoamueckoit cucreme xumuueckux snaeMeHToB JI. V. MenneneeBa, cTpoeHHE aroMa, HAXOXIEHUE B MPHUPOJIE.
®dusnyueckue U XUMHUECKUE CBOMCTBA xkene3a. Okcu b, ruapokcuasl u conu xkenesa (1) u xxenesa (I1I), ux cocra, cBolicTBa U MOTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpa3laMd METalIOB U CIUIaBOB, MX (PU3WYECKUMHU CBONCTBAMH, H3Y4YEHHE pE3YyJbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHA KAJIBIHUS U HATPUS C BOAON (BO3MOXHO MCIOJIB30BaHUE BUACOMATEPHUATIOB),
WCCJICIOBAHNE CBOMCTB KECTKOM BOBI, MPOIIECcCca TOPEHUS Kelle3a B KUCIOPoie (BOZMOXKHO HCIIOIH30BAHUE BHICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX pPEaKlMii Ha MOHBI: MarHus, Kalblus, amoMuHus, nuHKa, xene3a (II) u xemeza (1), menu (II), HabmiogeHue W OMHMCAHHME MPOIECCOB
OKpAalllMBaHUs IUIAaMEHW HOHAMU HATPHs, Kalus M Kalblus (BO3MOXHO HCIOJB30BaHUE BHIEOMATEPUANIOB), HCCIENOBaHUE aM(OTEpHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS M THIPOKCUA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelIne MeTauibl U UX COCAUHEHUS».

XuMus M OKpYKaLias cpeaa



BemecTBa 1 MaTepuaipl B TOBCEAHEBHOM KU3HH YelIOBEKa. be3ormacHoe nemoap30BaHme BEIIECTB U XUMHUECKUX peakiuii B ObITy. [lepBas momornb
MPU XUMHUYECKUX 0XKOTax U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpYKarollell cpenbl (mpenenbHas MOMycTHUMasi KOHIeHTpamus Bemiects, panee — [IJIK). Pons xumuu B pernieHun
9KOJIOTUYECKHX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3I0B MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanuzamust MeXIpeIMeTHBIX CBsI3el MpU U3YUYEHUU XUMHUU B 9 Kjlacce OCYIIECTBISETCS Yyepe3 MCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK Y MOHATUH, SIBISAIOIINUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O I[TUKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAyYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIIN3, CUHTE3, KIIaCCU(UKAILINS, IEPUOTUIHOCTH, HAOTIOCHHE,
OKCIIEPUMEHT, MOJISTHPOBAHNE, U3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHUS, MATEPHAIIBI.

®usnka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, paJNOAaKTUBHOCTb, MOJIEKYJIA, FJEKTPUUECKAN 3apsijl, MPOBOJIHUKM,
MOJYIPOBOJIHUKH, AUDICKTPUKH, (OTOIEMEHT, BELIECTBO, TeJIO0, O0BEM, arperarHoe COCTOSHME BELIeCTBa, a3, pPacTBOpP, PacTBOPUMOCTH,
KPUCTAIIIMYECKAsl PEIIETKA, CIUIaBhl, PU3NYCCKUE BEIIMYUHBI, €MHULIBI H3MEPEHUS, KOCMHYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3 b1, COHIIE.

buonorus: ¢porocunTes, npixanue, Onocdepa, IKoCUCcTEMa, MUHEPAIbHBIE YIOOPSHHSI, MUKPOJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMAEMbIE, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IIO XHUMHMHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOT'O O0Iero oOpa3oBaHHUs JOCTUTAIOTCA B XoJe¢ OOyuUeHHUs XMMHUU B €IMHCTBE Y4eOHOH U
BOCIIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAULHUOHHBIMU POCCHUMCKMMHU COLUMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUIaMM M HOpPMaMHu IMOBEACHHUS M CIHOCOOCTBYIOT IpolleccaM CaMOMO3HAHMsS, CAMOPA3BUTHUS U COLHAIHU3ALNU
00ydaromuxcsl.

JIMYHOCTHBIE PE3yNIbTAThl OTPAKAIOT TOTOBHOCTH 0OYYAIOLINXCS PyKOBOACTBOBAThCA CUCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTAINH U paclIupeHne
OMbITA JEATEIBbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMSI K OTEUECTBEHHOMY KYJBbTYpPHOMY, UCTOPUYECKOMY M HAay4YHOMY HAacJEAMI0, IOHUMAaHMs 3HAYEHUS XUMUYECKOW HAyKHU B
KM3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOH HMH(pOpMAIMeld O NEepeloBBIX TOCTHXKEHUSX U OTKPBITHSIX MHUPOBOH U
OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILIECTBA;

2) rpaaaHCKOr0 BOCTIUTAHUSA:

IPEJCTaBICHUS] O COLMAIBHBIX HOPMAax M TMpPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTMBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOU, y4eOHOMCCIE0BATENbCKON, TBOPUYECKOM M JAPYIMX BHIAX NESATEIHHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM
NEeSTeIbHOCTH TPU BBINOJHEHUHM Y4YEOHBIX, MO3HABATEJIbHBIX 33/ay, BBHIMOJHEHUMM XUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX MPOEKTOB,
CTpeMJIEHHsI K B3aMMOIOHUMAHUIO U B3aUMOIIOMOIIY B MPOLIECCE ITOW Y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OI[EHMBATh CBOE MOBEACHHUE U MOCTYIKU
CBOMX TOBAPUILEH € NO3UIIMY HPABCTBEHHBIX U NIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEICTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XMMHYECKOM pEAKLINH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
COCTaBJISIOUINE OCHOBY Ui TIOHMMaHUSl CYIIHOCTH HAay4yHOW KapTHHBI MUpa, MPEJCTAaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIH,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOM CPEI0i, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTUBBI, HAPABJICHHBIC Ha IOJyUY€HHE HOBBIX 3HAHUI 10 XUMHH, HEOOXOIUMBIE sl OOBSCHEHHsS HAOIIOAAEMBIX MPOLIECCOB U
SIBJICHUH, TMO3HABATEIbHON, HHPOPMAIIMOHHON U YUTATENbCKOW KYJIbTYPbl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHHON pabOThI ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO W TO3HAHMIO, JIIOOO3HATENBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOEKTHOW M HCCIEI0BATENbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHS 00yueHHs B JalbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha 3/70pPOBbII 00pa3 KM3HU, OCO3HAHUE MOCIEACTBUN U
HENPHUITHE BPEIAHBIX TMPUBBIUEK (yMOTPEeOJICHUS alKOrojs, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOICHUS MpaBWJI O€30MacHOCTH MpHU
O0paIIeHnu C XUMUYECKHUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBoro BocnuTaHus:



HMHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Ipodeccrii ¥ TpyAa pa3IndHOro poJia, YBaKEHUE K TPYY U pe3ysibTaTaM TPYAO0BOU AEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUHN M0 XMMHHU, OCO3HAHHBIN BBHIOOP MHIMBHAYaTbHON TPACKTOPHH MPOJIOJDKEHUS 00pa30BaHUs C yIETOM
JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCHENTHOW MpOo(ecCHOHATBHON NEATeILHOCTH U
Pa3BUTH HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATBHOI cpee;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

AKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIICHHE K TMPHUPOJE KaK WCTOYHHUKY KMU3HM Ha 3eMjie, OCHOBE €€ CyIIeCTBOBaHHs, TMOHMMAaHUE IIEHHOCTH
3I0pOBOrO M 0E€30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DH3WYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHUE
LEHHOCTH COOJIIOIEHU MTPpaBHUiI 0€30IaCHOTO MOBEIEHH P paboTe C BELIECTBAMH, a TAK)XKE B CUTYAIUsIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HH JIO/ICH;
CIOCOOHOCTH NMPHUMEHSATh 3HAHHUSA, MOJIyd4aeMble NMPU U3YUCHUU XUMHHM, JJIs PEIICHHs 3a]ad, CBSI3aHHBIX C OKPY)KAIOLIEH MPHPOTHON cpenoil, ans
TIOBBIIICHUST YPOBHS DKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHS TI00aTLHOTO XapaKTepa IKOJOTHYSCKUX MPOOJIeM W MyTeH WX pelieHUs MOCPEICTBOM
METOI0B XUMHH, SKOJIOTUUECKOT'O MBIIIUICHHSI, YMEHUS PyKOBOJCTBOBATHCS UM B IMO3HABATEIHLHON, KOMMYHUKATUBHOM U COITMATILHOM MPaKTHKE.
METANPE/IMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pE3yJIbTaTOB BBIICIAIOT 3HAYUMBIE 71 (POPMHPOBAHUS MHUPOBO33PEHHUsI OOIICHAy4YHbIE MOHATHUS (3aKOH, TEOPHS,
MIPUHIIAII, TUTIOTE3a, (HAKT, CUCTeMa, MPOIIECC, PKCIIEPUMEHT U JAPYTOe.), KOTOPbIe MCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MpeAMeTax U
MTO3BOJISIFOT Ha OCHOBE 3HAHWUW M3 ATUX MPEAMETOB (JOPMUPOBATH MPEICTABICHUE O IEIOCTHOW HAyYHOW KapTHHE MHUPA, M YHUBEpPCAJIbHbIC YUCOHBIC
neiicTBusl (TMO3HaBaTeNbHbIC, KOMMYHHKATUBHBIC, PETYJSATHBHBIC), KOTOpble 00ecrneynBaoT (OpMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIBHOMY
TUTAHUPOBAHUIO U OCYILECTBICHUIO YUEOHON JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

Ba3zoBrble JJornyeckue aeiicTBHA:

YMCHUA HCIIOJIb30BATH HpI/IéMBI JIOTUYCCKOI'0 MBIIUJICHUA IIPU OCBOCHHUU 3HAHUU: PaCKpBIBATH CMBICII XUMHUYCCKUX MOHATUN (BBI,Z[GJISITB ux
XapaKTCPHBIC MPU3HAKH, YCTAHABJIMWBATH B3dMMOCBA3bL C APYTUMHU HOHSITI/IHMI/I), HUCIIOJIB30BaTh ITOHATHUA OJIA O6’b$ICH€HI/I$I OTACIIBbHBIX q)aKTOB u
SIBJICHUH, BBHIOMPATh OCHOBAHHMS W KPUTEPHH I KIACCU(DHUKAIMA XWMHUYECKHX BEIIECTB M XMUMHYECKHUX PEaKIMi, YCTaHaBIMBATh NMPUUUHHO-
CJICICTBCHHBIC CBSI3M MEXIY O0OBEKTaAMH U3YUYCHUS, CTPOUTH JIOTHICCKHE PACCYKICHUsI (MHAYKTHUBHBIC, ICTyKTUBHBIC, 10 AaHAJIOTHH ), 1€7IaTh BHIBOIBI
Y 3aKJIFOYCHUS;

YMCHUC MPUMCHATH B IMIPOLCCCC MO3HAHUA ITOHATHA (HpGI[MeTHBIe u MeTaHpe,Z[MGTHBIC), CHUMBOJIMYCCKHUEC (3H3.KOBBIC) MOZACIIN, UCIIOJIb3YCMBbIC B XUMUMH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTABICHUS — XUMUYCCKUN 3HAK (CHMBOJ dJIEMEHTA), XUMHUYecKas GopMmysa u
ypaBHEHHE XHMHYECKON pEakIWu — MPU PEIICHUH y4eOHO-TIO3HABaTEIbHBIX 3a/lad, ¢ YYETOM S3THUX MOJICTBHBIX MPEICTABICHUM BBISBIATh W
XapaKTCPU30BaTh CYHICCTBCHHBIC IIPU3HAKHW HU3Yy4YadCMbIX O6I>CKTOB — XHMHUYCCKHUX BCE€HIECCTB U XHUMHUYCCKUX peaKHHﬁ, BBIABJIISATH O6H_II/I€
3aKOHOMCPHOCTH, MPUIUHHO-CIICACTBCHHBIC CBA3H U IIPOTUBOPCHHUA B U3YUACMBIX NPOLCCCAX U SABJIICHUAX.

Ba3zoBrbIe ncciaenoBareLCKHE AeHCTBHSA:

YMEHHUE HCII0Ih30BaTh IMOCTABJIEHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TAaK)KE€ B KAYECTBE OCHOBBI ISl (DOPMHUPOBAHMS THIIOTE3BI 11O
MMPOBCPKC MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHﬁ;



NpPUOOPETEHUE OMbITA MO TUIAHWPOBAHHIO, OPTAHU3AIMHA W TPOBEACHHUIO YUYEHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM TpoIllecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro Pe3yjbTaT, (hOpMyIHpoBaTh OOOOIIEHHSI U BBIBOJBI MO pe3yjbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOJIeTaHHON padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH WH(OOPMAIMIO PA3IUYHBIX BHIOB U (OpPM MPEACTABICHUS, IMOIYYaeMyl0 H3 Pa3HbBIX
HMCTOYHUKOB (Hay4HO-TIONYJISIpHAsl JUTEepaTypa XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble MocobOusi, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHWBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHSTh Pa3IUYHbIE METOABI M 3alpoChl MPU TOUCKE U OTOOpe MHQPOPMAIMHM M COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX IS
BBITIOJTHEHUST y4YeOHBIX M TMO3HABATENbHBIX 3a7ad OMPEACNEHHOTO THIA, MPUOOPETeHHWE OmbIiTa B O00JACTH HCIOJIB30BAHHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJ€HUE KYJIbTYpOM aKTUBHOTO HCIIOJIb30BAHUS DPA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTHUMAaJbHYI0 (OpMy mpeiacTaBieHHUs WHGOPMALKMKU M WUIIOCTPUPOBATH pEIIacMble 3aJaud HECIOXKHBIMU CXEMaMH, JuarpaMMaMu, JIpYTUMHU
¢dopmamu rpaduKu U UX KOMOMHAITUSIMH,

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATHh B Ipolecce YUYEeOHON M HMCCIeNOBATENBCKONW JESATENbHOCTH MH()OPMALIUIO O BIHUSHUUA MPOMBINIICHHOCTH,
CEJILCKOTO X034MCTBA U TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIECH TPUPOTHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

yMEHHS 3a7aBaTh BOMPOCH (B Xole AwWaiora W (WJIM) AUCKYCCHH) IO CYIIECTBY O0OCYXIaeMOil TeMbl, (OpPMYyIUPOBATH CBOM TMPEIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOH 3a1a4u;

YMEHHUS PEACTABIATH NOMyUYEHHBIE PE3YyJIbTaThl TO3HABATEIBHOM AE€ATEIbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; eJaTh MPE3EHTAIUIO PE3YIbTaTOB
BBITIOJTHCHUSI XUMHYECKOTO dKCIIEpUMEHTa (JTaOOpaTOPHOTO OIBITA, IA0OPaTOPHOU PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);
yMEHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABATENLHOW W MCCIIEOBATEIBCKON EATENHbHOCTH TMPH PEUICHUH
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIJIACOBAHMSA MO3UIMUA (00CYXIeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIS COBMECTHBIX IEUCTBUM, ONpeiesieHNEe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paOOTHI U IpyTHeE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OMPEACIATh LEeTH ACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBISATh, KOHTPOIUPOBATh U MIPH HEOOXOAMMOCTH KOPPEKTUPOBATH
CBOIO JIESTENILHOCTh, BBIOMpaTh Hambonee 3PPeKTUBHBIE CIIOCOOBI PEIICHUs YYEOHBIX M MO3HABATENBHBIX 3a7a4, CAMOCTOSTEIBHO COCTABIATH WU
KOPPEKTUPOBATh NPEIIOKEHHBIN aJrOpUTM JIEHCTBUI MPH BBIMNOJIHEHUH 33JaHUM C y4ETOM MOJYYEHHUS HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKklUsiX, OLEHUBAaTh COOTBETCTBHUE MOJYUYEHHOTO pe3yJibTaTa 3asBJICHHOMN IIeJId, YMEHHUE HCIIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npearaeMbie B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B coctaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO OO0S3aTEIIBHOTO COJEPKaHUS, YCTAaHOBJIECHHOTO JaHHON (QeaepanbHON pabouel mporpaMMon,
BBIJIETISIIOT: OCBOCHHbIE 00YYaIOIIMMUCS Hay4HbIe 3HaHUS, YMEHHS U CIIOCOObI AeMcTBHM, criennduyueckue Ui npeaAMeTHON 00JacTh « XUMHUS», BUIbI
JESTeLHOCTH T10 MOTYYSHUIO HOBOTO 3HAHUSI, €r0 MHTEPIPETAIlNH, IPEOOPA30BAHUIO ¥ IPUMEHEHHIO B PA3TUYHBIX YIEOHBIX M HOBBIX CUTYaIIUSX.

K xoHiy o0yueHus B 8 kj1acce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YYAIONTUXCS YMEHHIA:



o PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX IIOHATHH: aToOM, MOJICKYIJIA, XUMHUYECKUU 9JICMCHT, MPOCTOC BCIICCTBO, CIIOKHOC BCHICCTBO, CMCCh
(OI[HOpO,Z[HaSI u HGOI[HOpO,Z[HaSI), BAJICHTHOCTb, OTHOCHUTCJIbHASA aTOMHAd U MOJICKYJIApHAas Macca, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIAPpHASA MacCcCa,
MaccoBasi IOl XMMHUYECKOTO DJIEMEHTa B COCTMHECHUHM, MOJISIPHBIH 00BEM, OKCHA, KHUCIIOTAa, OCHOBAaHHUE, COJb, HJIEKTPOOTPHULIATEILHOCTh, CTEIICHB
OKHCJICHHSI, XUMUYECKas PEaKIlysi, KIacCu(PUKAIUs PEaKIMi: PEaKIIMA COCIMHCHUS, PEAKIIUU Pa3JIOKCHHS, PEaKIINN 3aMEIICHUs, peakui OOMeHa,
9K30- M JHIOTEPMHUYECKHE PEaKInH, TeIIoBOW A((EKT peakuuu, SAPO aroma, IJICKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTallb, paauyc aToma,
XUMHYCCKad CBA3b, MOJIAPHAA U HCIIOJIApHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, NOH, KATUOH, aHUOH, paCTBOP, MAaCCOBas NOJId BCIICCTBA (HpOI_IeHTHaSI
KOHIICHTpAIIUs) B PaCTBODPE;

o WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUH U IPUMEHSATDH 3TH MOHSATHUS MPU ONHMCAHUU BEIIECTB U UX MPEBPALICHUII;
o UCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsi COCTAaBJICHHS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKLIUi;
. OTPEEIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTEIEHb OKHCICHUS JJIEMEHTOB B OMHAPHBIX COCAMHEHHUSX,

MPUHAIICKHOCTD BEIIECTB K ONPEAeIEHHOMY KJIacCy COEAMHEHUH 1Mo GpopMyiam, BUJ XUMHUECKOM CBSA3H (KOBaJICHTHAsI U MOHHAsI) B HEOPTraHUYECKUX
COETMHEHUSX;

. packpsiBaTh cMbIch llepuommueckoro 3akona J[. M. MeHneneeBa: AE€MOHCTPUPOBATH MMOHMMAHWE MEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MoJjiokeHus B Ilepumonnyeckoil cucTeme, 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOraipo;

. ONMCBHIBATh W XapaKTepu3oBaTh TaOunM4Hylo (opmy Ileproguueckoil CHUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pPAa3/IMdyarh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnma)» u «mobdounas noarpynmna (b-rpymnmna)y, Manbie u 60JbIIHE TIEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B TaOJIHIIe
«Ilepnonnyeckas cuctema XUMHUECKUX 1eMeHTOB 1. M. MeHeneeBa» ¢ UMCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB u 3apsn szpa, o0IIee YUCIIO SJIEKTPOHOB M paclIpe/leIeHUe UX 10 3JICKTPOHHBIM CII0SM);

o KJIacCU(UIIUPOBATH XUMUYECKHE JIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE PeaKIUK (TI0 YUCITYy U COCTAaBY Y4aCTBYIOLIUX B peakluu
BEIIIECTB, 110 TEIUIOBOMY 3(deKTy);

o XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XHMHUYECKHME CBOWCTBAa BEIIECTB pAa3IMUHBIX KJIAcCOB, TMOATBEp)KIas OMNUCaHUEe MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

o MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX Kaue€CTBEHHOT'O COCTaBa, BO3MOXHOCTU MPOTEKaHHSI XMMHUYECKUX MPEBpaLICHUI B
Pa3IMYHbIX YCIOBUSX;

o BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMUYECKOI0 3JIeMeHTa 1o hopMyJie COeTUHEHNUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOUThH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIuy;

o MPUMEHSITh OCHOBHBIE ONEpald MBICTUTENIbHON NeATEeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTEeMaTH3aIuIo,
KJIacCU(UKALINIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YUYEHHS CBOMCTB BEIIECTB M XMMHUYECKHUX pEaKlui, eCTECTBEHHO-Hay4YHbIE
METO/bI IO3HAHUS — HAOJI0ICHHE, U3MEPEHHE, MOJICTUPOBAaHHE, SKCIIEPUMEHT (peaIbHbIN U MBICICHHBIN);

J ClIeZIOBATh MPaBHUJIaM I0JIb30BAaHUSI XUMHUYECKON TOCYI0H U TaOOpaTOPHBIM 000pYAOBaHHEM, a TaKXkKe MpaBuUiaM OOpalleHHs ¢ BEIIECTBAMU B
COOTBETCTBUHM C MHCTPYKIHMSAMM I10 BBIOJHEHHUIO JAOOPATOPHBIX XMMHMYECKHX OIBITOB MO TMOJYyYEHHIO M COOMPAHMIO ra3000pa3HBIX BEIIECTB
(BoOpoa M KUCIOpOJA), IPUTOTOBIEHUIO PACTBOPOB C ONPEAECIEHHON MacCOBOM [10JIe pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M IPOBOAUTH



XMUMUYECKHE IKCIIEPUMEHTHI MO0 PACMIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO WHAMKATOPOB (JIAKMYC, (heHOIPTaTCHH, METUIOPAHK U
JPyTHE).

K koHIy 00y4eHus B 9 kij1acce npeMeTHBIC Pe3yJIbTaThl HAa 0230BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y 00yUYaAIOIINXCSI YMEHU:

° PaCKpbBIBATH CMBICII OCHOBHBIX XUMHNYCCKUX MOHATHUI: XUMHYECKUU 9JICMCHT, aTOM, MOJICKYJd, HWOH, KaTHOH, aHUOH, IMPOCTOC BCIHICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTD, JJICKTPOOTPUHATCIBHOCTH, CTCIICHb OKUCIICHUSA, XMUMHUUCCKAA PCAKOUA, XUMHUYCCKAA CBA3b, TEIJIOBOU Bq)(beKT
peaKkiyu, MOJIb, MOJSIPHBIH O00BEM, PAaCTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI, IJIEKTPOJIUTUYECKAs AWCCOLUAIMS, pEaKIU HOHHOrO oOMeHa,
KaTaJn3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE ¥ HEOOpaTUMBbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMU, OKHCIHTENb,
BOCCTAHOBUTEINIb, OKHCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIHUs, aM(OTepHOCTh, XUMHYECKash CBs3b (KOBAJICHTHAs, HWOHHAs, MeTaJUIM4YecKas),
KpUCTAITNYECKAas pEHIéTKa, KOPPO3HUsi METAIIJIOB, CIUIABbl, CKOPOCTh XUMUYECKON PeaKIliy, MpeaeapHo qomyctumast kontentpanus [1/1K Bemiectsa;

. UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U IIPUMEHSTH 3TH IIOHATHS IIPU OIIMCAHUU BELIECTB U UX IPEBPALICHUN;
. MCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS ()OPMYIT BEIIECTB M YPAaBHEHUI XMMHUYECKUX PEaKLUii;
. ONPENENATh BAJICHTHOCTh U CTEIICHb OKUCICHHUS XUMHYECKHX DJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAMJIEKHOCTH BEIIECTB K

OTIPENIEIEHHOMY KJIACCY COCIMHEHWH 10 QopMysaM, BHI XHMHYCCKOH CBS3M (KOBaJCHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHWYECKHUX
COCIMHEHUSX, 3apsi/l HOHA 10 XMMHUYECKOH (hopMmyJie, XapaKkTep Cpelbl B BOJHBIX PACTBOpaX HEOPTaHWYECKHX COCIMHEHWH, THIT KPUCTAJUIMYCCKON
PEIIETKH KOHKPETHOTO BEIECTBA;

o packpeiBaTh cmbici [lepuomumueckoro 3akona [[. M. MeHnneneeBa M JE€MOHCTPUPOBATH €ro MOHMMAHHE: OINUCHIBATH W XapaKTepU30BaTh
tabimunyo Gopmy I[lepuonnyeckoil CUCTEMBl XUMUYECKHX JJIEMEHTOB: pa3iMuaTh TMOHSATHS «TJaBHAs moArpynma (A-rpynmna)» U «ImoOodHas
noarpynna (b-rpymnma)», manple U OOJBIINE MEPUOMBI, COOTHOCUTh O0O3HAYEHUS, KOTOPBHIE MMEIOTCS B MEPUOAMYECKON TaOJMIlE, C YHCIOBBHIMHU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XHUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsi supa, oOIiee YHCIO JJIEKTPOHOB M paclpelelieHue HX II0
SJICKTPOHHBIM CJIOSIM), O6I>SICH$ITI> O6H_II/IC 3aKOHOMCPHOCTU B U3MCHCHUU CBOIICTB 3JIEMEHTOB U HX COC,Z[I/IHGHI/Iﬁ B IIpcaciax MaJbIX NCPUOJOB U
[JIABHBIX NOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

o KI1acCU(UIIUPOBATh XUMUYECKUE JIIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PEaKIUH (IO YHCIY M COCTaBY YYaCTBYIOIIUX B PEAKIIMU
BEIIECTB, M0 TEIJIOBOMY dPQEKTY, M0 U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX dJICMEHTOB);

o XapakTepu30BaTh (OMUCHIBATh) OOIIME W CHEHU(PUUYECKHE XUMHUYECKHE CBOMCTBA MPOCTBHIX M CJIOXKHBIX BEIIECTB, MOJTBEP)KIasi OMHCAHUE
MIpUMEpaMu MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA;

o COCTaBJISTh YPaBHEHUS DJIEKTPOJIUTHUECKON AUCCOILMAIMY KUCIIOT, LIEJIOUYel U COJIeH, MONHbIE U COKpAIlIEHHbIE YPAaBHEHUS peakluii HOHHOTO
oOMeHa, ypaBHEHHsI peaklnid, MOATBEPKIAOIINX CYIIECTBOBAHUE FEHETUUYECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIaCCOB;

o PacKpbIBaTh CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUi TOCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOTO OanaHca ITUX PEeaKIIuii;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHMS, BOSMOXXHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBPALEHUN B pa3IMUHbIX
YCIIOBHSIX;

o BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JOJI0 XUMUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHNUS,

MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOIAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PeaKIuy;



° co0JII0IaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKOU MOCYZO0N U JTabOpaTOpHBIM 000pYy/IOBaHHMEM, a TAaKXKe MpaBUila OOpPAIICHUs C BEIECTBAMH B
COOTBCTCTBUU C HHCTPYKHUSAMU I10 BBIITOJHCHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB IO TIOJYUYCHUIO U CO6I/IpaHI/IIO Fa3006p213HBIX BCIIIECCTB
(aMmMmaka M yrieKucioro rasa);
® [IPOBOJIUTH PEAKITHH, TIOTBEPIKIAIOIINE KAYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU-, HOAH/I-
, kapOoHat-, ¢pocdar-, cunmkar-, cynbdar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHSI M HOHBI H3yYSHHBIX METAJIOB, MPUCYTCTBYIOIIHE B BOJAHBIX
pacTBOpax HEOPraHUYECKHX BEIECTB;
¢ [IPUMCHATL OCHOBHBIC OIICpalnun MBICIUTENbHOMN ACATCIIbHOCTU — aHaJIu3 WU CUHTC3, CPABHCHUC, 0606IJ_IGHI/IG, CUCTCMATHU3allu0, BBIABIICHUC
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — /ISl M3YYCHHUsS CBOWCTB BEIIECTB M XMMHUYECKHX PEaKIHi, €CTeCTBCHHO-HAyYHBIC METOMBI TMO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJICITMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHE
8 KJIACC

Ne

HaumeHoBaHue pa3jiesioB U

KoandyecTBo 4acoB

KonTpoabHsbie

IIpakTHYeckue

daekTpoHHbIe (HU(POBHIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbBIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 | | but6mmoreka [IOK
' MPAKTHYECKOM JIeATETLHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
13 BemecTBa 1 XuMuueckue 15 ) ] bu6munoreka LIOK
' peakmuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
Boznyx. Kucnopoa. [Tousitue bubmmoreka [IOK
2.1 06 OKCHIax 6 1 https://m.edsoo.ru/7f41837¢
21 Bonopoa.Ilonsitue o 2 | bubmmoreka [JOK
' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
5 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
23 OCHOBHBIE KJIaCChI 1 ) ) bubmuoreka [{OK
' HEOPTraHUYECKUX COCTMHCHUI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB. XHUMHYeECKasI
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHMI

3.1

[Tepuonuueckuii 3aKOH 1

7

but6mmoreka [IOK




Ilepuonnueckas cucrema

XUMHYECKHX djiemeHToB 1. 1.

MenaeneeBa. CtpoeHne
aroma

https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

bubmunoreka LIOK
32 OxucamTensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH
bubmunoreka LIOK
Hroro no pasaeity 15 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Pesepiioe Bpens 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE peaKIUun
[ToBTOpeHue u yriyoaeHue 3HaHUH Bubmuotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoteka [JOK
' peakmuit https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs AUCCOLIUALIUS. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHUE PEaKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mrast XapaKTepUCTHKA XUMHUECKHUX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpymmsl. ["agoreHns https://m.edsoo.ru/7f41a636
vy | e —" 6
' pyHHbL. Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
| s | ;oo
. JIEMEHTOB V A-TpYIIIIBI. T U UX
124 ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
s Oomas xap?f]T:pncha XSI/;MI/I‘-IGCKI/IX . 1 , BuGmorexa LOK
' BHeMeHTUOB “TPYHIIRL S TACPOI I https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro no pazgeny 25




Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

3.1 OO0mme CBOMCTBA METAILIO 4 bubnuorexa LOK
. n BOUCTBA MCTAJIJIOB
= https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Bakueiiime MeTaibl 1 UX COSIUHEHUS 16 https-//m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa aTepual KU3 eJIoBeKa 3 bubmorexa HOK
. TBA U MAaTCPHUAJIbl B ) KU3HH 4YCJIOB
= p https://m.edsoo.ru/71f41a636
Hroro no pazgeny 3
PesepBHOEe BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
0O.C.I'abpuensu, N.I'.OctpoymoB, C.A.CinankoB. Xumus. 8 Kiacc
O.C.I'abpuensu, .I'.OctpoymoB, C.A.CnankoB. Xumus. 9 kimacc
Pabouas Terpaab
Terpaas 11 1aGOPaTOPHBIX U MPAKTHUYECKUX pabOT
COopHUK 3a/1a4 U yHpaKHEHUI

METOJIUYECKHUE MATEPHUAJIbBI JJIS1 YUYUTEJIA
[TpoBepouHbIe U KOHTPOJIbHBIE PAOOTHI
VYpoku xumun B 8kiacce.Meroanueckoe nocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHE

http://school-collection.edu.ru/ - Enunast koymekmus mudpoBbIX

00pa30BaTEIIbHBIX PECYPCOB

http://www.alhimik.ru/ - AJIXMUMUK. DnekTpoHHBIH KypHAI

http://www.chemistry.narod.ru/ - Mup xumuu

http://hemi.wallst.ru/ - Xumusi. O6pa3oBaTeNIbHBIN CANT JJIsI MIKOJIHHUKOB
Xumus nis Beex - XXI: Pemenue 3amau: CaMoyduTenb

Xumus (8-11 kiaacc) Bupryanbnas tabopatopusi: Y4eOHOE 3JIEKTPOHHOE
nznanue (Jlaboparopus cucTeMbl MyJIbTUMEIHNA

Xumus. 8 ki.: KommiekT mudpoBbeix odpazoBaTeabHbIX pecypcoB (1 n2; 3 u 4

geTBepTsIM) K yueOHuky "Xumus. 8 kii." O.C. 'abpuensaa Xumus. 9 ki
Kommext mudpoBbix o0pazoBaTenbHbIX pecypcoB (1 u 2; 3 u 4 4yeTBepTaAM) K YUEOHUKY
"Xumus. 9 ki." O.C. I'aGpuensina



