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IHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1Mo XWMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS COCTaBI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelhbHON IPOTpaMMBbl OCHOBHOTO OOIIEro
obpazoBanus, npeacraBieHHbX B PI'OC OO0, a Takke Ha OCHOBE (efepanbHON padodeit mporpaMMbl
BOCIHUTAHUS U C YIETOM KOHIETIIIMH MPEToIaBaHusl yueOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanuu.

[IporpamMmMa o xuMuu AAET NpeACTaBICHUE O LEIAX, 00IIel cTpaTerul 00y4eHUsl, BOCIIUTAHHS U
pa3BUTHs OO0YYAIOLIMXCS CPEeACTBaMH Y4EOHOTO IpeAMeTa, yCTaHABIMBAaeT 00s3aTeNbHOE MpPEeAMETHOE
coJiep)kaHue, MpelycMaTpUBaeT paclpefelieHHe ero Mo KiaccaM M CTPYKTypHpOBaHHE MO pasaeiaM H
TeMaM TMPOrpaMMbl MO XHUMHH, OINPEACIACT KOJMYCCTBCHHBIC W KAUSCTBCHHBIC XapaKTEPUCTUKU
coJiep>KaHusl, PEKOMEHAYEMYIO IOCIIe0BATEIbHOCTh M3YyYEHHUST XUMHU C yYETOM MEKIPEAMETHBIX H
BHYTPHITPEMETHBIX CBS3€H, JOTMKH Y4eOHOTO Tpoliecca, BO3PAaCTHBIX OCOOEHHOCTeW oOyuarommxcs,
OTIpEeIETISIeT BO3MOXKHOCTH TIPEMETa /ISl peaiun3alu TpeOOBaHUA K pe3ysibTaTaM OCBOCHHS OCHOBHOIM
o0pa3oBaTeIbHON MPOTrpaMMbl HA YPOBHE OCHOBHOTO OOIIero oOpazoBaHUs, a Takke TPeOOBaHWH K
pe3ynbTaTaM OOyYeHHs XMMHW Ha YpOBHE Ieliell WM3y4eHHs NpeaMeTa W OCHOBHBIX BHIOB y4eOHO-
MMO3HABATENHFHOM JESITETFHOCTH 00YYarOIIErocs 0 OCBOSHUIO YIeOHOTO CO/IepKaHusl.

3HaHWEe XWMHUHU CIY)XHT OCHOBOH [UIsi (DOPMHUPOBAHHUS MHPOBO33PEHHS OOYyYaIOIIEeToCs, €ro
MPEICTABICHUH O MaTepHaIbHOM EIMHCTBE MHpPA, BAXHYIO POJb HrpaldT (GopMHpyeMble XUMHEH
MNpEACTaBJICHUA O B3aMMOIPCBPALICHUAX 3SHCPIrunu H 06 OBOJIIOMU BCHICCTB B MNpPUPOAC, O MIMYyTIX
peuieHus TI00aNbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS UEIIOBEUECTBA - CHIPHEBOM, YHEPreTUUECKON,
MUILEBON M 9KOJIOTHUECKON 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAaHCHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peain3aliii BO3MOXKHOCTEH it caMopa3BUTHS W (OPMHPOBAaHUS KYIBTYPHI
JIMIHOCTH, e€ 001Iel 1 QyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIIICHUSI W TBOPYECKUX CHOCOOHOCTEW 0O0ydaronuxcs,
HaBBIKOB MX CaMOCTOSITENIbHOW Y4eOHOW IesTeNbHOCTH, IKCHEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX
YMEHHA, HEOOXOANMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B IPOPECCHOHATLHON JesITeTbHOCTH;

3HAKOMHUT CO CHeNH(PUKONW HAydYHOTO MBIIUIEHUS, 3aKIIaJbIBAET OCHOBBI IEJIOCTHOTO B3IIIAAa Ha
€MHCTBO TIPHPOJIBI U YEIIOBEKa, SBIISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHHWU €CTECTBEHHO--
HayYHOU TPAMOTHOCTH O0yYarOIIIXCS;

CHocoOCTBYeT ()OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHWS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHYECKOe 00pa3oBaHUe 00yUaroIiXcsl.

JlaHHbIe HampaBiieHUs B 00yUYEHUM XMMHH 00ECIICUMBAIOTCS CIICHU(UKON COopepKaHus y4eOHOro
npeamera, KOTOpBIﬁ SABIACTCA MEAArorndyeCKu ajariTUpOBaAaHHBIM OTPa)KCHHUEM 0a3oBoOit HAayKW XUMHU Ha
ONpEeEIEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro oO0IIero o0Opa3oBaHUs OpPUEHTUPOBAaH HAa OCBOCHHE
00y4JaroIMMICS CHCTEMbl TepBOHAYAIBHBIX TIOHATHH XHMHW, OCHOB HEOPTraHHMYECKOW XHMHH W
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX ITOHITHIA OPTraHUYECKOW XHUMHHU.

CrtpykTypa cofiep:KaHus IPOTrpaMMEbI 110 XUMUU CHOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a K
e€ m3yuenuto. CozepkaHue CKIaAbIBACTCS U3 CUCTEMbI IIOHITUH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUH 0 XUMUYeCcKOr peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbBI 110 MPHHIIUITY
MOCJIEI0BAaTEIFHOTO Pa3BUTHA 3HAHUK HA OCHOBE TEOPETHUECKUX MPEICTABICHUN Pa3HOIO YPOBHSI:

- ATOMHO--MOJICKYJIAPHOI'0 YUYCHHA KaK OCHOBBI BCET'O €CTCCTBO3HAHUSA,
- Hepnozuzmecxoro 3aKOHa I[ . MeH;[eneeBa KaK OCHOBHOI'O 3aKOHAa XMMUWH,



- YY€HHs O CTPOCHHMH aTOMa ¥ XUMUYECKOH CBSI3U;

- IPEACTaBICHUH 00 3JIEKTPOIUTHIECKON AUCCOLHUALINHI BEUIECTB B paCTBOpax.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH MOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCIEAOBATENBHO OT OIHOTO YPOBHS K JPYrOMY, BBIMOJHSIS
¢yHKUMU OOBSICHEHHs] W MPOTHO3MPOBAaHUS CBOWCTB, CTPOSHHS M BO3MOXHOCTEH IMPAKTUYECKOTO
MIPUMEHEHUS U MOJIy4YEeHUS N3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMsbl O XMMHUH CIIOCOOCTBYET (POPMUPOBAHMIO MPEACTABICHUS O XUMHUYECKON
COCTaBJIAIOIIECH HAYYHON KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPOJBI, IEHHOCTHOTO OTHOLICHHS K
HAay4YHOMY 3HAHHIO W METOJaM II03HaHWsA B Hayke. M3ydeHWe XMMHMH IPOMCXONUT C IPHUBICYECHUEM
3HaHWW W3 paHee M3y4YeHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid Mup», «buonorus. 5-7 ximacce» u
«®Dusuka. 7 Knacey.

IIpy u3ydyeHUM XUMUH HPOUCXOOUT (OPMHUPOBAHHE 3HAHWH OCHOB XMUMHYECKON HayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTHYECKOH AEATEIILHOCTH YeNOBeKa M Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOW KYJNBTYpBl. 3ajgada y4yeOHOTO MpeIMeTa COCTOMT B (POPMHPOBAHHH CHUCTEMEI
XUMHUYCCKUX 3HAHUW — BaKHEHIIMX (AKTOB, TMOHATHN, 3aKOHOB U TEOPETHUYCCKHX ITOJIOKCHUH,
JOCTYIHBIX 00O0OLICHUH MHPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HAyKd, B MPHOOIIEHWH K HAyYHBIM
METOAaM IO3HAHUSI TPU W3YYCHUH BEIIECTB M XUMHUYECKHX PEaKIUi, B GOPMUPOBAHMU U Pa3BUTHUHU
MO3HABATENFHBIX YMEHUN U WX TPUMEHEHHH B y4eOHO - MO3HABATEILHON U YUeOHO-UCCIIEI0BATEIbCKON
JeSITeNIbHOCTH, OCBOCHHUH MPaBHJI 0€30MacHOTr0 00palleHus! C BEIIECTBAMHU B [IOBCETHEBHOM KU3HH.

[Ipy n3yyeHnn XMMHUK Ha YPOBHE OCHOBHOTO OOILIEro 00pa3oBaHuUs BaXKHOE 3HAYCHHE MPHOOpEIH
TaKHe LENN, KakK:

- (hOopMHpOBAaHUE HHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOH K C€amMoOOOpa30BaHUIO,
COTPYZIHHYECTBY, CaMOCTOSATEIILHOMY IPHUHATHIO PEIICHHWH, CHOCOOHOH amanTupoBaThCsi K OBICTPO
MEHSIOIUMCS] YCIIOBUAM JKU3HU;

- HapaBJIEHHOCTh ~ OOy4YeHHs Ha  CHCTEMAaTH4ecKoe MpHOOMICHHE  OOyYalommxcs K
CaMOCTOSITEIbHOM IT03HABATENILHON JIEATENLHOCTH, HAyYHBIM METOJaM TIO03HaHUs, (OPMUPYIOIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMUMHUU;

- obecriedyeHne  yCIOBUH,  CHOCOOCTBYIOIIMX  NPHOOPETEHHIO  OOYYalOIIMMKCS  OIIbITa
pa3HoOOpa3HOi JAEATENLHOCTH, TIO3HAHWS W CAaMOIO3HAHMs, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOUINX YHUBEPCAIbHOE 3HAUCHHE IS Pa3IUYHbBIX BUIOB JESITEIHHOCTH;

- (hopmupoBaHue 00MIEH (YHKIMOHAIFHONH M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSCHSTH U OLICHUBATDH SIBIICHHUS OKPYIKAIOIIETO MHUPA, UCTIONB3YsI 3HAHUS H OTIBIT, TIOTy4YEeHHbIE
IPYU W3yYEHUH XUMHH, TIPUMEHATh UX IPHU PElICHUH NpoOJjeM B MOBCEIHEBHOH >KHM3HU M TPYIOBOIi
JESATENBHOCTH;

- (opMHpoBaHHE Yy OOYYAIOUIMXCS TYMAHUCTHYECKHX OTHOILICHHWH, TOHUMAHHUS LEHHOCTH
XMMUYECKUX 3HAHUHU ATl BBIPAOOTKM 3KOJOTMYECKH LENIeco00pa3HOro MoBeAeHHs B ObITY M TPYIOBOM
JESATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS H OKPYKAIOILEH IPUPOAHOIN CpEABbI;

- pa3BUTHE MOTHMBALlMM K OOy4Y€HMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII0O M CaMOBOCIIMTAHUIO HA
OCHOBE YCBOCHHMSI OOIICYETIOBEUECKHUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH AaJbHEHIIET0 00yUeHHS.

OOmiee uyncinO YacoB, OTBEAEHHBIX MJsl M3YYEHHs XHUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctaBiseT 136 yacos: B 8 kiacce - 68 gacoB (2 yaca B HeZleN0), B 9 kimacce - 68 gacos (2

gaca B HEJIEIIO).
COJEPKAHUE OBYYEHUS



8 KUIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Posib XMMHM B W3HHM YeJIOBEKa. XHMMHs B CUCTEME HayK. Tena M BeELIECTBa.
®dusnueckre CBOWCTBA BEIIECTB. ArperaTHoe COCTOsHUE BeriecTB. [loHsATHE O MeTonax MO3HAHUS B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3ieicHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMUYECKUX AeMeHTOB. [IpocThie u
CJIOKHBIC BEIIECTBa. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumudeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemlecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCUTENbHAsT MOJIEKYJsipHash macca. MaccoBas
JTOJISl XUMUYECKOTO DJIEMEHTA B COCTMHEHHH.

KomnuectBo BemiectBa. Monb. MossipHass mMacca. B3anMOCBSI3p KOJMYECTBA, MAacChl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BemecTBa. PacuéTel 1o hopMynaM XUMUYIECKIX COSIMHEHUH.

OusnvecKre U XUMUIECKHE SBICHIS. XUMUYecKasl peaknus U e€ Mpu3HaKu. 3aKOH COXPaHEHUS
Macchl BeIIECTB. XUMHUECKHe ypaBHeHUWs. Kiaccudurarmuss XHMHUYECKHX peakiuil (coeamHeHus,
pa3JoXeHHs, 3aMeIIeHNsI, OOMeHa).

Xumuueckuii sIxcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYA0H, TpaBUIaMi padoThl B Ta0OpaTOpUU U puéMaMu o0paleHust
¢ Ja0opaTopHbIM O0OpYyIOBaHHEM, W3Y4YCHHE U ONHCaHWE (U3NYCCKHUX CBOWCTB 00paslioB
HEOPraHMYECKUX BEIIECTB, HaOMIOJeHUEe (U3MdYecKuXx (IUIaBJICHHE BOCKA, TasHUC JIbJla, PAacTUPaHUE
caxapa B CTyNKe, KUIICHUE U KOHJCHCAITUS BOJIBI) K XUMUYECKUX (TOPEHUE CBEYH, POKATUBAHNE METHOU
MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCJIOTOHM) SBJICHMM, HAONIOJCHUWE M OIKMCAHUE INPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakinil (pa3oyKeHHe caxapa, B3anMOICHCTBHE CEPHOIN KHUCIIOTHI C XJIOPHIOM
Oapwus, paznoxkenue runpokcuaa menu (1) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKeJle3a C PACTBOPOM COIH
menn (11), m3ydenne criocoO0B pa3eseHns CMeceil: ¢ MOMOIIBIO MarHUTa, GUIBTPOBAaHUE, BHIIAPUBAHNE,
TUCTHIUTSIIAA, XpoMaTorpadus, MpOBEASHHE OYUCTKH IMOBAPEHHOW CONH, HAONIOJCHWE W OIHCAHHE
pe3yNbTaTOB MPOBEACHUS OIBITA, WJLUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJenen
MOJIEKY (IIapOCTEPKHEBBHIX ).

Bazkueiimue npeacTaBuTe Il HEOPraHNYECKUX BeleCTB

Boznyx - cmech razo. CoctaB Bo3ayxa. Kuciopos - aneMeHT 1 mpocToe BemecTBo. Haxoxaenne
KHCJIOpoJia B IpUpoJie, prusndeckre u XuMHYecKre CBOMCTBa (peakiuu ropenusi). Oxcunsl. [Ipumenenue
kuciaopoga. CriocoObl TONYyYeHUs KHCIOpoJa B J1a0OpaTOPUM M IMPOMBIIIJICHHOCTH. KpyroBopor
kuciaoposa B npupoae. O30H - ayuIOTponHast MOAU(DUKALINS KUCIOPOa.

TemnoBoit  3dpdekr XuMHYECKOH peaklud, TEPMOXMMHUYECKHUE YypaBHEHHs, OJK30- H
SHIOTEPMUYECKHE peaklud. TOIMBO: Yyroib W MeTaH. 3arpsA3HeHHe BO3AyXa, YCHUICHHE IMapHUKOBOTO
addekra, pazpylieHre 030HOBOTO CIOSI.

Bonopon - amemeHT u mpocToe BemecTBO. HaxoxaeHne Bopopoaa B mpupoje, Qpu3ndeckue u
XUMHYECKHE CBOWCTBA, PUMEHEHNE, CIIOCO0BI TToNydeHwst. KHCIoTh 1 com.

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

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklmieHnble U
HEHACHIIIICHHBIE PacTBOPHI. PacTBOPMMOCTh BEMIECTB B Boje. MaccoBasi J0JS BEIIECTBa B PacTBOPE.
Xumudeckue cBoicTBa Bobl. OcHOBaHMsI. POk pacTBOPOB B IPHUPOJIC U B KU3HH dejloBeka. Kpyrosopot
BOJIBI B IPUPOJIE. 3arps3HeHNe MPUPOIHBIX BoA. OXpaHa W 0YMCTKA MPUPOTHBIX BOJ.

Knaccudukaius  Heopranudeckux  coenuHeHuit.  Oxcuubl.  Kiaccudukaiuss — OKCHIOB:
cosieobOpasyroniue (OCHOBHBIC, KHCIOTHbIC, amdoTepHble) W Hecojeobpasyromue. HomeHkmarypa
okcunoB. OU3MUECcKUe M XUMUIECKHE CBOMCTBA OKCUAOB. [lorydueHre okcuIoB.

OcHoBanus. Kitaccudukaius ocHoBaHWH: MENOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKmaTypa



ocHoBaHUM. dU3znUecKre U XUMHUYECKHE CBOMCTBA OCHOBaHUM. [lomydeHrne OCHOBaHUA.

Kucnoter. Kimaccudukarms kucinor. Homenkmarypa xucnot. @uzndeckie u XUMHYECKHE CBOMCTBA
KkucioT. Psa aktuBHocTn MetasuioB H. H. bekerosa. [lonydyenne kucior.

Comu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKre cBOMcTBa conell. [lonydenue conen.

['eneTnueckas CBSI3b MKy KJIaCCaMHU HEOPTAaHUYECKUX COCTUHCHUI.

Xumuueckuii sIxcnepumenm:

KaueCTBCHHOE OIPEJICICHUE COJICpXKaHus KHUCIOpoJa B BO3AyXe, NOJy4YeHHE, coOMpaHue,
pacro3HaBaHUE U M3YYCHHE CBOWCTB KUCIIOPO1a, HAOIIOICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM
U YCJIOBUSI BOSHMKHOBEHUS M MPEKpalleHus TOpeHus (1oxkapa), 03HaKOMJICHHE ¢ 00pa3ilaMy OKCHJIOB U
ONHMCaHWE WX CBOMCTB, IOJNIyYeHHE, COOWpaHWe, pACIO3HABaHWE M W3yUYEHHE CBOWCTB BOIOpOIA
(ropenme), B3ammojeilicTBue Boaopoma ¢ okcummoM wMeau  (II)  (BO3MOXXHO — HMCIONB30BaHHE
BHICOMATEPHAJIORB), HAOMIOACHIE 00Pa3IIOB BEMIECTB KOJIUIECTBOM 1 MOJIb, HCCIETOBAaHHE OCOOCHHOCTEH
PacTBOPEHHsI BEUIECTB C PAa3IU4YHONM PaCTBOPHUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONpPEICAEHHOU
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA, B3aNMO/ICHCTBUE BOBI C METAJUIaMH (HATPHUEM U KAJIBIIAEM )
(BO3MOYKHO WCIOIB30BAaHUE BUACOMATEPUAIOB), WCCIEOBAHHE OOpPA3IOB HEOPTaHWYECKHX BEIIECTB
pa3IMuYHBIX KJIacCcOB, HAOIIOJACHUE W3MEHEHHUS OKPACKH WHIAMKATOPOB B PAacTBOPax KUCJIOT U INEIOYCH,
nsyuenne B3ammojeiicTBus okcuma mean (II) ¢ pacTBopoM cCepHOM KHCIOTHI, KHUCIOT ¢ MeETaJlJaMHu,
peaKIuii HeUTpaIu3aIuy, MOJydYeHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHNE OTHOTO METajlia JPyTUM
U3 pacTBOpa COJH, PEIICHUE IKCIIEPUMEHTANIBHBIX 33/1a4 1Mo TeMe «BakHeiire Kiacchl HEOPTraHMUECKIX
COEJTMHEHUIN.

Iepuonuyecknii 3axkoH u Ilepuogmueckass cucrema xumu4yeckux viementos /[, H.
Menpeneea. CrtpoeHue aToMoB. XumuYecKasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKH KiIaccH(PHUKAIIMM XUMHUYECKHAX 3JeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IENOYHbIE ¥ IIEeTOYHO3EMEIbHbIE METAIUIbl, TallOT€Hbl, WHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00Pa3yoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBL.

Ilepuonuueckuid 3akoH. Ilepuoguyeckas cucrema xumudeckux asnemeHtoB . U. Menneneesa.
KopoTtkonepuoanas u amuHHONIEproaHas ¢hopMbl [leproandyeckoli CHCTEMbI XMMUYECKUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoas!l u rpynmnsl. @U3NYECKUA CMBICI MOPSJIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U
TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX sifep. M3o0Tombl. DnekTpoHBl. CTpOEHHE 3IIEKTPOHHBIX
ob6oouexk atroMoB mepBbIX 20 xuMmuueckux ayeMeHToB llepuommyeckoit cucremsl JI. Y. Mennaeneena.
XapakTepuCcTUKa XHMHUYECKOIO 3JIEMEHTa IO ero nosnoxeHuto B Ilepumonmueckoit cucreme [ M.
Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHs paJuyca aTOMOB XHUMHUYECKHX SJIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPyIIaM U NEPHOJAM.

3nauenue Ilepuonnueckoro 3akoHa u I[lepuonnyeckoll CUCTEMBI XMMHUYECKUX DSJIEMEHTOB IS
pa3BuTUs HayKu U npakTtuku. [. 1. MeHnaeneeB - yu€HbIN U rpakIaHUH.

Xwumudeckas cBsi3b. KoBanentHas (mosisipHas U HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPHUIIATEIIFHOCTh XUMHISCKIX JIEMEHTOB. VIOHHAS CBSI3b.

CreneHp OKHUCICHUS. OKHCIUTETHLHO--BOCCTAaHOBUTENbHEIE peakmuu. [Ipomecchl
OKHCIICHUS ¥ BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAaHOBHUTEIH.

Xumuueckuii Ikcnepumenm:

n3ydeHue oOpas3IOB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMOJEWCTBHE THIPOKCHIA IIMHKA C
pacTBOpaMH KHCIIOT W MIENOYEH, MPOBEACHHUE OIBITOB, HILIIOCTPUPYIONIUX MPUMEPHI OKUCITHTEIHHO-
BOCCTAaHOBUTEILHBIX peakiuil (rOpeHue, peakiuy Pa3IoKEHUs, COSTUHEHUS ).



Meoscnpeomemubnie ceasu

Peanuzanust MexXnpeaMeTHbIX CBsI3eH MPH U3YyYEHWH XMMHHU B 8 KJIacCe OCYLIECTBIIAETCS 4epes3
UCIIOJIb30BaHME KaK OOIMX €CTECTBEHHO--HAYYHbIX IIOHITHUH, TaK ¥ IOHATHUM, SIBJISIOLINXCSI CHCTEMHBIMHU
JUTSL OTZAEIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOue ecTecTBEeHHO--HAYYHbIC MOHSTHA: HaydyHBIA (hakT, rumoresa, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, KJIacCU(HKalus, MEePHOAUYHOCTh, HAONIOJCHUE, SKCIEPUMEHT, MOJACIMPOBaHHE, M3MEpECHHE,
MOJIENb, ABJICHHE.

®uzuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIHI,
PanuoaKTUBHOCTh, MOJIEKYJA, AIIEKTPUYECKUN 3apsj], BEUIECTBO, TENO0, 00BEM, arperaTHOE COCTOSIHUE
BEILIECTBA, Ta3, GPU3NUECKUE BEINIUHBI, €IMHHULIBI U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE31b1, CoHIIE.

buonorus: porocunres, nprxanue, 6mnocdepa.

T'eorpadmus: atMocdepa, ruapocdepa, MUHEPaIBI, TOPHBIC TTOPOIHI, TIOJIE3HBIE
UCKOMAaeMBbIE, TOIIUBO, BOIXHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMH4ecKasi peakuus

Ilepuonnueckuii 3akoH. Ilepuonudeckas cucremMa xumudyeckux snemeHtos [[. M. MeHneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
MEpPUOOB, Kalusd, Kalbliid M HMX COEJUHEHHH B COOTBETCTBUU C IIOJIO)KEHHEM D3JEMEHTOB B
Ilepuouueckoii CUCTEME M CTPOCHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUABI XUMUYECKON CBSA3U. THIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudpukanus n HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XMMUYECKUE CBOICTBA BEILECTB,
OTHOCSIIMXCS K paslIMYHBIM  KJacCaM HEOPraHWYECKUX COEAMHEHWH, TIEHETHYeCKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanys XUMHYECKHMX PEAaKLUUH IO pa3IMyHbIM HpU3HaKaM ([0 YHUCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLUUH BELIECTB, IO TEIUIOBOMY A3(PQEKTy, M0 HW3MEHEHUIO CTENCHEHW OKHCICHUS
XUMUAYECKHUX BJIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO KaTaln3aTopa). DK30- M JHAOTEPMHUYECKHE
peaxIum, TEPMOXUMUYECKHE YPABHEHHUS.

[TonsiTHe © CKOpOCTH XHMMHU4YecKoW peakuuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakiusx. [loHsTHe o KaTanuse.
IlonsiTne 0 XUMHYECKOM paBHOBeCHH. (DAaKTOpBI, BIMSIOLIME HA CKOPOCTh XUMHUYECKOH peakUuu H
MOJIO’KEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIANTENHbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  DJIGKTPOHHBIM  OajaHC  OKHCIHUTEIHHO-
BOCCTaHOBUTENBHON peakiuu. CocTaBleHNE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEaKIUil ¢
MCIIOJI30BaHMEM METOJIa AJIEKTPOHHOro OajaHca.

TeopHs 3MEKTPOTUTHYECKON JUCCOLUALMA. DJIEKTPOIIUTHI U HEXNIEKTPOJIUTEL. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMAIMK BELECTB C Pa3IMYHBIMUA BHAAMHM XUMHUYECKOM CBsI3U. CTENEHb NUCCOLUALNH.
CubHBIE U c1a0ble 3JEKTPOJIHTHL.

Peakuun moHHOTO OOMeHa. YCIOBUS NPOTEKAaHHS peakIuid HOHHOIO OOMEHa, MOJHBIE |
COKpamI€HHblE WOHHBIE YypaBHeHHA peakmnuii. CBOICTBa KHCIOT, OCHOBAaHMH M COJEH B CBETE
MIPEACTABICHUNA 00 3JEKTPOIUTHUIECCKON muccormalui. KadecTBeHHbIE peaknuu Ha WOHBL IloHSATHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJESIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB - METAIIIOB U
HeMeTayu10B (Tpadura W anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIIEOBaHHWE 3aBUCHMOCTH
CKOpPOCTHM  XHMHYECKOH peakUWd OT BO3ACHCTBHS  pa3IMUHBIX  (AKTOPOB, HCCIEIOBAaHHUE



3JIEKTPOTPOBOHOCTH PAaCTBOPOB BEIIECTB, IPOLIECCAa IUCCOUMAIMU KHUCIIOT, WIeouell ©u coyei
(BO3MOYKHO WCHOJB30BaHUE BUIECO MATEPHAIIOB), NPOBEACHHE OIBITOB, HJUTIOCTPHPYIOIMNX MPU3IHAKA
MPOTEeKaHUs peaklnii MOHHOTO oOMeHa (oOpa3oBaHWE OcCajKa, BBIICICHHE Ta3a, 0Opa3oBaHHWE BOIHI),
OTIBITOB, WILTIOCTPUPYIOUINX MPHUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHne, peakiuu
pas3lioKeHHs, COCAMHEHMsI), PaclO3HABaHHE HEOPTraHWYECKHX BEIIECTB C IOMOIIBI0 KadyeCTBEHHBIX
peaknuii Ha HOHBI, peILICHNE IKCIIEPUMEHTANBHBIX 3a1a4.

HemeTtanabl 1 MX coeTUHEHHSA

OOmast xapakTepucTHKa TajgoreHoB. OcoOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEPHbIE CTENECHU
okucnenus. CTpoeHue U U3HMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB - TAJIOT€HOB. XMMHUYECKUE CBOMCTBA
Ha TIpuMepe XJiopa (B3auMOICHCTBHE ¢ METaJUTaMK, HEMETaIaMH, ITeio9amMu). XaopoBoaopon. CosHast
KHUCJIOTa, XMMHUYECKUE CBOWCTBA, MOJy4YEHHE, NpHUMEHEHHe. JlelcTBHE XJIOpa M XJOpPOBOIOpOAAa Ha
OpraHm3M 4enoBeka. BakHelre XJIOpuasl M NX HAXOXKACHHUE B TIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpymmel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEepPHbBIE
crenean okucieHus. CTpoeHne W (U3WYECKHE CBOWCTBA IMPOCTHIX BEIMIECTB - KHCIOPOJAa U CEpHI
AmnoTponHble MOAM(HKAMK KUCIOpOAa M Ccepbl. XWMHUYECKHe CBoicTBa ceprl. (CepoBomopon,
CTpOCHUEC, (1)I/I3I/I‘IGCKI/IC M XUMHYECKHE CBOICTBA. OKCI/IILI)I CCpbl KaK MPEACTAaBUTCIN KHUCIOTHBIX
okcuaoB. CepHas KHCIOTa, PU3MUECKHE U XUMHYECKHE CBOHCTBa (0OIIMe KakK MpeICcTaBHTENs Kiacca
KHACJIOT M crenuduyeckre). XUMHUYECKUE PEaKUuH, JISKAIIe B OCHOBE MPOMBIIUICEHHOTO crocoba
MOJIy4eHHsI cepHOM KucnoThl. [IpuMeHneHue cepHOl KUCHOTHL ConM CEpHOU KHUCIOTHI, KauyeCTBEHHAS
peakius Ha cynb(ar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHHUI B NPUPOAC. XUMUYECKOS 3arps3HCHUC
OKpY)KaroIleH Cpelbl COSAUHEHUSAMH Cepbl (KHCIOTHBIC IO0XU, 3arpsi3HEHUE BO3[yXa U BOJIOEMOB),
CIIOCOOBI €T0 MPEeIOTBPAIICHNS.

Oo6mas xapakrepuctuka 3MeMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbBIE
CTETNICHH OKHCJIeHHs. A30T, paclpocTpaHeHHWe B Tpupoje, (U3NYECKHe M XHMHUYECKHEe CBOWMCTBA.
KpyroBopor azora B mpupome. AMMHak, ero (U3NYECKHEe M XWMHUYECKHE CBOWCTBA, MONydeHHE U
npumeneHue. Conm aMMOHUS, WX (U3NYECKHEe W XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peaxiusi Ha MOHBI aMMOHHS. A30THasl KHCIIOTa, e€ IMoilyudeHue, (PU3MUecKue W XUMHYECKHE CBOWCTBA
(obmue kak TpejAcTaBUTENs Kiacca KHUCIOT M cnenuduyeckue). Mcnonap3oBaHHEe HUTPATOB W COJEH
aMMOHHSI B KadecTBE MHUHEPAJIbHBIX YAOOpeHMH. XHMMHUYeCKOoe 3arpsS3HeHHE OKpYKalolleH cpesbl
COCIIMHEHUSIMM a30Ta (KHUCJIOTHBIC JIOXKIHW, 3arps3HCHHE BO3J1yXa, IMOYBBI U BOJ0EéMOB). Ddocdop,
ajytotTpornHeie Moaudukanuu ochopa, dusnueckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u
dochopuas kuciaora, GU3MUECKUE ¥ XMMHYSCKUE CBOMCTBa, mojyudeHue. Mcnosib3oBanue docdaror B
KayeCTBE MUHEPAIBHBIX YA0OpEHUIA.

OO0mmas xapakTepucThKa 3MeMeHTOB “A-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTETICHH OKHCIICHHS. YTIIepOJl, alUIOTPOIHbIE MOAN(UKAIINN, PACTIPOCTPAHEHUE B MIPHUpOIe, (GU3HYecKre
U XUMHYeCKHe cBorcTBa. AncopOmms. Kpyrosopor yriepoma B mpupome. OKCHABI yriiepoja, HX
¢u3nYecKue W XUMHYECKHE CBOWCTBA, ACWCTBHE HA JKUBBIE OPTaHHM3MBI, MONy4YeHHE W NPUMEHEHUE.
DKoJorudeckre MmpooiieMbl, CB3aHHBIE ¢ OKcuaoM yriepona (IV), rumoTesa rio0anbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIN 3QQeKT. YToNbHas KUCIO0Ta U €€ COJIM, UX (PU3NUECKUe 1 XUMHUYECKHE CBOICTBA,
noJly4eHue u npuMeHeHue. KauectBeHHas peakiusi Ha kapOoHAT-HOHBI. Mcnosib3oBaHHe KapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIIEHHOCTH U CETTLCKOM XO3SICTRE.

[TepBoHavayibHbIe MOHATHS 00 OPraHMYECKHUX BEIISCTBAaX KaK O COCAMHEHUSAX yriepoja (MeTaH,
9TaH, ITHIIEH, alleTHIIEH, 3TaHOJI, TIMIIEPHH, YKCYCHAas KUCII0Ta). [[pupoaHble HCTOYHUKH YTIIEBOAOPOIOB
(yronp, mpuponHBIA Ta3, HedTh), MPOAYKTH uX mnepepaboTku (OEH3MH), WX pOIL B OBITY H
ITPOMBITIJIICHHOCTH. ITousiTe 0 OMOIIOTHYECKHU Ba’KHBIX BEIIECTBAX: XHUPpaAX, 6em<ax, YIII€BOJAax - U UX
POJIM B )KM3HU UYeJIoBeKa. MaTepualibHOe €JUHCTBO OPraHNUECKUX M HEOPraHMYECKUX COCTUHEHUH.



Kpemuuii, ero ¢gusudeckne n XMMHYECKHE CBOWCTBA, MOJy4deHHE W TpuMeHeHHe. CoeanmHeHus
KpemHust B mpupome. OOmme mpexacraBienus o6 okcume kpemuust (IV) u KpeMHHMEBOM KHCIIOTE.
CunukaThl, UX WCIOJB30BaHUE B OBITY, B NMPOMBIIIJICHHOCTH. Ba)kHEHIHe CTPOUTENbHBIE MaTepHUaIbL:
KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, Xene300eToH. [IpoGmembl 6e30macHOro  HMCMOJIB30BAHUS
CTPOUTETHHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenn .

u3ydeHue oOpa3IOB HEOPraHWYECKHX BEIICCTB, CBOWCTB COJITHOW KHUCIIOTHI, TPOBEICHUC
KAYeCTBCHHBIX pEaKIMUi Ha XJIOPUA-WUOHBI M HAONIOJCHHE NPU3HAKOB WX NPOTCKAHUS, OIIBITHI,
oTpaxkarimue (U3NYECKHEe W XHMHUYCCKHE CBOWCTBA TaJOTCHOB M HMX COCAWMHCHUN (BO3MOXKHO
WCITOJIb30BAaHUE  BHICOMATEPHUANIOB), O3HAKOMJICHWE C oOpasmaMu  XJIOpUIOB  (TalIOTCHHIIOB),
O3HaKOMIIeHHE ¢ oOpa3mamu cepbl U €€ COeTUHEHHMSIMHA (BO3MOYKHO HCIONIb30BAaHHUE BHEOMATEPHUAIIOB),
HaOIOIeHNe Tporiecca OOyTIMBaHUS caxapa IOoJl JeHCTBHEM KOHIIGHTPHPOBAHHOM CEPHOM KHCIOTHI,
M3yYeHNE XUMHUYECKIX CBOMCTB pa30aBIIEHHOW CEPHOM KUCIIOTHI, IPOBE/IEHNE KaueCTBEHHON peaKkIny Ha
cyne(haT-noH W HAONIOJCHWE TMpHU3HAKa e€ MPOTEeKaHWs, O3HAKOMIIEHHWE C (PU3NIECKUMH CBOWCTBAMHU
azoTta, ¢ochopa u UxX coenuHEHHA (BO3MOXKHO HCIIONB30BaHNE BHIEOMATEPHAIIOB), 00pa3IlaMi a30THBIX
u (ocOopHBIX YHAOOpPEHUI, MOJNydeHHEe, COOMpaHHe, PACIIO3HABAHHE M M3YYCHHUE CBOWCTB aMMHUAKa,
MPOBEJICHUE KAYCCTBEHHBIX PEAKIMi Ha WOH aMMOHUS W (ochaT-wOoH M HM3y4YCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJEWCTBUE KOHIEHTPUPOBAHHOM a30THOW KHUCJIOTBL C Meablo  (BO3MOXKHO
WCITIOJIb30BaHUE BUICOMATEPHAJIOB), N3yUCHHE MOJENed KPUCTAIMYSCKUX PEeIEToOK anmasa, rpadura,
¢bynnepeHa, 03HAKOMIIEHHE C MTPOLECCOM afCcOpOIMU PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIIIEM H
YCTPOHCTBOM MPOTHBOTa3a, MoJy4eHue, coOupaHue, pacrio3HaBaHUE U U3yYEHHE CBOWCTB YTIIEKHCIIOTO
rasa, IpoBe/IeHHEe KAa4eCTBEHHBIX PEaKIuid Ha KapOOHAT W CWJIMKAT-WOHBI M W3YYCHHE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C  TPOAYKIUMEH  CHIWKATHOW  TPOMBIIIICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaskHeHIne HeMeTauTbl U UX COSTNHEHIISD.

MeTaJuIbl 4 MX COeIHHEHHS

OO0mas xapakTepuCTHKa XUMHYECKHX JIIEMEHTOB - METAJUIOB Ha OCHOBAHWH WX IOJIOKEHUS B
[lepuonuueckoit cucreme xumuueckux siaemeHToB . M. MenaeneeBa u ctpoeHus atromoB. CTpoeHue
MeTauioB. MeTajindeckas CBsI3b U METaJUIMUECKasl KPUCTALTMYECKAsT PEméTka. DIeKTPOXUMHICCKHIA
psaa  HampsbkeHuM MertauioB. Pu3nMyeckue M XMMHUYECKHE CBOMCTBa MeTayioB. OOmIue Crocoob!
MOJIy4eHHsI MeTauioB. [loHATHE O KOPPO3WH METANJIOB, OCHOBHEIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMA, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounblie Merauibl: nojoxxkeHue B Ilepuoguueckoi cucreme XUMUYECKHX siemeHtoB /[, .
MenneneeBa, CTPOCHHE UX aTOMOB, HaXOXACHHE B Ipupoje. PU3NdecKue U XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCUABI U THAPOKCHIIBI HATPHS U Kanus. [[puMeHeHre menoYHbIX MEeTalIOB
U UX COEIUHEHUN.

[[lenoyHO3eMeNbHBIE METAIBI MarHWi W KaJblWid: moliokeHue B llepmomudeckoii cucreme
xumuaeckux 3nemMedToB Jl. . MenneneeBa, cTpoeHHe HX aTOMOB, HaAXOXKICHHE B Iprpoie. Ousndeckre
U XMMHYECKHE CBOMCTBa MarHuWs W Kajblus. Bakueimme coenmuHeHUS Kanblus (OKCHJ, THIPOKCHI,
coxn). JKEcTKoCTh BOJBI M CIOCOOBI €€ YCTpaHEHUs!.

AmromuHMIA: TonoxeHue B [leprogumdeckoil cucteme XuMuaeckux aieMenToB J[. . Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B mpupome. Duzmueckue W XUMHUUYCCKHE CBOWCTBA aIFOMHUHUSL.
AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH A ATFOMUHUS.

Kenezo: nonoxenue B Ilepuonuueckoil cucreme xumuueckux sneMeHtoB JI. M. MeHneneesa,
CTPOCHHE aToMa, HaxXxOXJeHue B mpupoiec. PU3MUecKue M XUMHUYECKHE CBOWCTBA Xxenme3a. OKCHIBI,
ruapoxcunbl u conu xkenesa (II) n xenesa (I1I), mx cocras, CBOWCTBA U MOTyYeHHE.

Xumuueckuii IKcnepumenm:



O3HaKOMIIEHHE C 00pa3laMyd METAIOB M CIUIABOB, WX (PM3UYECKHIMH CBONCTBAMH, W3yUEHHUE
pe3yabTaTOB KOPPO3WH METALUIOB (BO3MOXKHO HCITOJIb30BaHUE BHIEOMATEPHATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUS OKCHIa KaJbI[Us M HATPHS C BOJOW (BO3MOXXHO HCIIOJB30BaHHE BHIEOMAaTEPHAJIOB),
UCCIICIOBAHUE CBOWCTB JKECTKOW BOABI, Tpollecca TOPEHUS Kele3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BaHKUE BUICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUSI Kaue€CTBEHHBIX PEaKIUi HAa MOHBI: MarHus,
KaJbLus, alOMUHMS, 1uHKa, sxene3a (I1) u sxenesa (1), meau (I1), HabMOIcHHE W OTIMCAHKUE TTPOIIECCOB
OKpallMBaHWA I[UIAMEHH HOHAMH HATpWs, Kalus W KanbUus (BO3MOXHO  HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEA0BaHNEe aM()OTEPHBIX CBOWCTB 'MIPOKCHIA aTIOMUHUS U THAPOKCHAA IIMHKA,
peleHne KCIIEPUMEHTANBHBIX 3a]1a4d 10 TeMe «BakHelne MeTaibl U UX COCTUHEHUS.

XuMus 4 OKpyKaOUas cpeaa

BemecTBa 1 MaTepuanbl B MOBCEAHEBHOM KU3HU YelIOBEKa. be3omacHoe NCTIOIB30BaHHE BEIIECTB
1 XUMUYECKHX peaknnid B ObiTy. [lepBas moMoIs mpy XUMUYECKIX 0YKOTaX W OTPABICHUSX.

X¥UMHYecKoe 3arpsi3HeHHe OKpYyKarolmed cpensl (MpeaenbHas [OIMyCTHMas KOHIICHTPALUs
BemiecTs, Aanee - [IIK). Pons XuMuu B pelieHnH 3KOJOTHYECKUX ITPOOIIEeM.

Xumuueckuii IKCnepumeHnm:

U3y4YeHHe 00pa3loB MaTepHAIOB (CTEKIIO, CIIaBbl METAILIIOB, MTOJIMMEPHBIC MAaTEPHAIIbI).

Mesicnpeomemmuule cea3u

Peanusanust MeXnpeaMeTHBIX CBA3eH MpU M3YyYEeHHHM XMMHUU B 9 Kilacce OCYyIIECTBISIETCS uepe3
HUCIIOJIB30BaHUE KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TakKk U HOHSITI/IFI, ABJIIIOIINUXCSI CUCTEMHBIMUA
JUTSL OTACTBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOT'O [TUKIIA.

OO0IMe eCTeCTBCHHO-HAYYHBbIC TOHSATHS: HAYYHBIM (akKT, TUIIOTE3a, 3aKOH, TCOpHs, aHaJIu3,
CUHTe3, Kiaccuukanus, MepHOANIHOCTh, HAOIIOZCHHWE, SKCIIEPUMEHT, MOJIENMPOBaHUE, MU3MEPEHUE,
MOJIEJb, SIBJICHHE, TAPHUKOBBINA APPEKT, TEXHOIOTHSI, MAaTePHAITBI.

®duznka: MaTepus, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJIEKYNA, 3JEKTPUUYECKUH 3apsi, TMPOBOJHHUKH, MOIYIMPOBOIHHUKH, AMIICKTPUKH,
(hoTORNIEMEHT, BEIMIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, Ta3, PACTBOP, PACTBOPHMOCTD,
KPUCTAJUTMYECKAsT PEeMETKa, CIUIaBbl, (DU3WUYECKWE BEIMYHMHBI, CIUHHIEI H3MEPEHHs, KOCMHYECKOe
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COIHIIE.

buonorust:  gortocuHTe3, aApiIxaHwe, Ouocdepa, DIKOCHUCTEMa, MHUHEpPAIbHBIE YyIOOpEHMUS,
MHKPOSJIEMEHTBI, MAKPO3JICMEHTLI, ITUTATCIILHBIC BEIICCTBA.

leorpadusi:  aTtmocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TIOPOJIBL, TIOJIE3HbIC
HUCKOIIaeMBI€, TOIINBO, BOAHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS TPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHUS IPOTPaMMBbl OCHOBHOTO 00IIeT0 00pa3oBaHMsl JOCTUTAIOTCS B
X0Jic OOy4eHHMs] XUMHHM B €JIMHCTBE yUeOHOW M BOCIHUTATEIBHOHN JESTEIHbHOCTH B COOTBETCTBUH C
TPaIWIIMOHHBIMA POCCHACKHMHU COIIMOKYJNBTYPHBIMH M JyXOBHO - HPaBCTBEHHBIMU II€HHOCTSMH,
MPUHATHIMH B O0IIIECTBE MTPAaBIJIAMU I HOPMaMU TIOBEJICHHUS U CTIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U COLMATIM3ALNHN 00yUaIOMINXCA.

JIMyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYyKOBOJCTBOBATbCS CHUCTEMOMN
MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMI U pacIIipEeHHE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) NMATPHOTHYECKOr0 BOCIINTAHMA

LIEHHOCTHOTO OTHOLIEHWSI K OTEYECTBEHHOMY KYJIBTYpHOMY, HCTOPHUUYECKOMY H HAYYHOMY



HaCJICNIO, TIOHNUMAaHHS 3HAYCHHUS XUMHUYICCKON HAYKH B JKM3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH
BIQJICTh JIOCTOBEPHOW WH(OpMammeld O TEepeJOBbIX JOCTHKCHUSAX U OTKPHITHAX MHPOBOH W
OTEUECTBCHHOIN XUMUM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPA U OOIICCTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSA:

MIPEACTABICHUS O COIMATBHBIX HOPMAaX U MPAaBHIIAX MEKIUYHOCTHBIX OTHOIICHUHN B KOJIJICKTHUBE,
KOMMYHUKATHBHOM KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJIC3HOH, y4eOHO-MCCIIEI0BaTEIbCKOM,
TBOPYECKOW M APYTUX BUJAAX ACATCIHLHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOH IEATEIHLHOCTH
MIpH  BBIIIOJIHEHUHN Y4YeOHBIX, IMO3HABATENBHBIX 3af[ad, BBHIMOJIHEHWH XHUMHYECKHX OJKCIIEPUMEHTOB,
CO3aHNN YYeOHBIX NMPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHIO W B3aWMOIIOMOIIM B TIpoIlecce 3TOi
y49e0HOU IesTeNbHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE IMOBEICHHWE W IMOCTYIKH CBOWX TOBapHINEH C
MO3WLUY HPAaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN NIOCTYIIKOB;

3) LEHHOCTH HAYYHOI'0 O3HAHUSL:

MHPOBO33PEHUYECKUE IPEICTABICHUS O BEUIECTBE M XMMHUYECKOW pEakLH{, COOTBETCTBYIOILLKE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE OCHOBY JIJISl IOHUMAHUS CYITHOCTH HAy4YHOMN
KapTUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aUMOCBI3IX
YeJI0BEKa C MPUPOTHON CPeoi, O POJIM XUMUH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IMOJYYCHUE HOBBIX 3HAHUN 110 XUMHH, HEOOXOMMBIC
JUIsl  OOBSCHEHHUS HAONIOMAaeMbIX TIPOIIECCOB M SIBIICHUM, IO3HABATCILHOW, WH(MOPMAIMOHHOW U
YUTATEbCKOW KYJBTYPhl, B TOM YHCJIC HABBIKOB CaMOCTOSATEIBHOH pabOTHl C yueOHBIMU TEKCTaMH,
CIIPaBOYHOM TUTEPATYPOH, TOCTYITHBIMU TEXHUIECKUMH CPEJCTBAMH WH(GOPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpeC K OOYYeHHI0O W TIIO3HAHWIO, JFO003HATENIFHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMI0, TPOEKTHOM W HCCIENOBATENbCKON NEATENbHOCTH, K OCO3HaHHOMY BBHIOOpY
HATPaBIEHHOCTH U YPOBHs 00YYEHUS B TaTbHEHUIIEM;

4) ¢opMupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHUE LEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOLIECHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JIOPOBBIA 00pa3 >KW3HU, OCO3HAHWE IOCICACTBUNA M HENPUATHE BPEIHBIX IMPUBBIYCK (YIOTPEOICHHMS
AJIKOT0JI5, HAPKOTHUKOB, KypEHHs ), HEOOXOIUMOCTH COOJIFOICHUS MPAaBHJI O0€30IMaCHOCTH MPH 00pAICHUH
C XUMHUYECKHUMHU BEIICCTBAMU B OBITY U PEaIbHOM KU3HHU;

5) TPYA0BOT0 BOCTIMTAHMSA:

HUHTEPEC K MPAKTHYSCKOMY U3YUYCHHIO MPOQPECCHii U TPy 1a Pa3INYHOTO POJa, YBAXKEHHUE K TPYIY H
pe3ynbTaTaM TPYIOBOM MEATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU TI0
XUMHH, OCO3HAHHBIM BHIOOp WHIMBUAYAIEHOW TPAEKTOPUM MPOJOIDKEHUS OO0pa30BaHUS C YYETOM
JUYHOCTHBIX HWHTEPECOB W CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHemHol TpodeCCHOHANBHON JEeSTeNbHOCTH H  Pa3BUTHA HEOOXOAMMBIX YMEHWH, TOTOBHOCTh
aJlanTHPOBAThLCS B MPOQECCHOHATLHON CpeIe;

6) 3KO0JIOTHYe€CKOT0 BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOE KaK NCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE
e€ CyllecTBOBaHHUS, MOHUMAaHUE I[EHHOCTH 3JI0POBOrO M 0OE€30MacHOr0 o0pasza >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M IICUXMUYECKOMY 3[0POBBIO, OCO3HAHHUE I[CHHOCTH
coOJIroIeHrsT MpaBwiI 0€30I1aCHOTrO IOBEACHUS NMpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CHTYyallMsX,
YTPOXKAIOIINX 3I0POBBIO M KU3HHU JIFOICH;

CITOCOOHOCTH TIPUMEHSTHL 3HAHUS, IMOJydaeMble TPH W3YYCHWHM XWMHH, I PEIICHUS 3a1ad,
CBSI3aHHBIX C OKPY>KAIOIIEH NMPUPOJHON Cpeloil, JJIs MOBBILIEHHUS YPOBHS AKOJOIMYECKOU KYJIBTYDBI,
OCO3HaHUsS TIOOAIBHOTO XapakTepa 3KOJOTHYECKHX MPOoOJIeM W MyTeH HX peIlIeHHs IMOCPEICTBOM
METOJOB XUMHH, 3KOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSA UM B I103HABATEIBHOH,
KOMMYHUKATHUBHOU U COLIMANIbHOM MPAKTHKE.



METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTrampeaMETHBIX PpE3YJIBTaTOB BBIACHSAIOT 3HAYMMBIC Ui (DOPMHUPOBaHUS
MHUPOBO33pCHHUsI O0IIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHs, MIPUHIIUII, TUI0Te3a, (aKT, CHCTeMa, MPOIIeCC,
3KCIICPUMEHT U JPYroe.), KOTOPbIE HUCHONB3YITCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax Hu
MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOW HAYYHOM
KapTUHE MUpa, M YyHUBEpPCAlbHbIC Y4cOHbIC JACWUCTBUSA (ITO3HABATEIIbHBIC, KOMMYHHKATHBHBIC,
PETYJIATUBHBIC), KOTOpPBIE OOECIIeYMBAIOT (POPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSITCIIEHOMY
TUTAHAPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH NesTeNFHOCTH.

Ilo3HaBaTe/ibHBIE YHHBePcAJIbHbIE YieOHbIe AeiicTBUSA

Ba3oBble Jlornyeckue aeiicTBus:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOrO MBIIUIEHUS MPU OCBOCHUU 3HAHUU: PacKphIBaTh
CMBICTT XUMHYECKUX TIOHATHH (BBIIENATH WX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIWUBATH B3aHMOCBS3b C
JIPYTHMU TIOHSATHSIMH), WCIIONB30BATh TOHATHS UIsI OOBSCHEHWS OTIENbHBIX (DAaKTOB W SBICHUH,
BBIOMpPATh OCHOBAHUS M KPUTEPHHU JAJIs KiaccU(UKAIMA XUMHUECKUX BEIIECTB M XMMHUYECKUX PEaKIni,
YCTaHaBJIUBATh MNMPUYUHHO-CICACTBCHHBIC CBA3U MCKOY O6’bCKTaMI/I HU3Yy4YCHHA, CTPOUTH JIOTMYCCKUEC
pacCyKacHusd (I/IHZIyKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), J€J1aTh BbIBOAbI U 3aKJIIOUYCHU A,

YMEHHE TMPHUMEHSITh B TMpolecce TO3HAHHWA MOHATHS (NMPEAMETHBIE M MeTalpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJIENIH, CTIONB3YEMbIE B XUMHUH, IPE0OPa30BBIBAThH ITMPOKO MPUMEHSIEMBIE
B XMMHU MOJICIbHBIC MPEACTABICHHUS - XUMUYCCKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUECKass (hopMysia U
ypaBHEHHE XUMHYECKOH pEeakiuul - MPH PEIIeHHH YIeOHOIMO3HABATENBHBIX 3a/1ad, C Y4ETOM OTHX
MOJCIIBHBIX TPEJCTABICHUI BBISBIATE W XapaKTEpPU30BaTh CYIIECTBEHHbIC IPU3HAKU H3Y4aeMbIX
O0OBEKTOB - XHMHUYECKHX BEIIECTB W XHMHUYECKHUX PEaKIHid, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B H3yYaEMBbIX [IPOLIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBaTe/bCKue AeCTBUA:

YMEHHUE HUCIOJb30BATh MOCTABICHHBIC BONPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHMS, & TAKXKE B
Ka4yeCTBE€ OCHOBBI [JIA q)OpMI/IpOBaHI/ISI THIOTE3bl IO TMPOBEPKE MNPABHUIBHOCTH BbICKA3bIBACMbBIX
CYXKJIEHUH;

npuoOpeTeHne OomnbiTa MO IUIAHWPOBAHWIO, OpPTaHM3allMd W TMPOBEIACHHUIO YYCHHYECKUX
JKCIEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOJOM IIpollecca, CaMOCTOATENILHO MPOTHO3UPOBATH €ro
pe3yabTaT, (OpMyJIMpOBaTh OOOOIICHHWS W BBIBOJABI 110 pe3yjabTaTaM MPOBEASHHOIO OIIbITA,
HCCJICJIOBAHNUS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

PaGora ¢ nundopmanueii:

yYMEHHE BEIOUPaTh, aHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INIHBIX BUIOB U (OPM
MIPEJICTABJICHUS, TTONyYaeMyI0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJSIPHAS JIUTEpaTypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIE TOCOOMs, pecypchl MHTEpHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPEUYUBYIO H
HEJ0CTOBEPHYIO WH(POPMAITHIO;

YMEHHE NPUMEHSTh pa3IMyHbleé METONIbl W 3ampochl MpH ToWCKe M oTOope WHGOpManuu U
COOTBCTCTBYIOIIUX JIaHHBIX, HGO6XOI[I/IMBIX JJIA  BBIIIOJITHCHUA yqe6HBIX N II03HABATCJIBHBIX 3aaayd
onpeAenEHHOr0 THMA, MNPUOOPETCHHE ONbITa B OO0JIACTH HCIIOJIb30BAaHUS HH(MOPMAIIMOHHO -
KOMMYHUKAaTHUBHBIX TCXHOHOFHﬁ, OBJIAJICHUC Ky.HLTypOﬁ AKTUBHOT'O HMCIIOJIB30BAHUA Pa3JINYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMYy IpeacTaBieHUs WHGOPMAINH |
WUTIOCTPUPOBATh peIIaeMble 3a7jaud HECIOXHBIMH CXEMaMH, JuarpaMMaMHd, IpyTHMH QopMamu
rpaduKu 1 UX KOMOWHAIIHSIMY,

YMEHHE UCIOJb30BaTh W aHAJIM3UPOBaTh B TIpolecce Yyd4eOHOW U  MCCIeA0BaTeIbCKON
JIESATEIIbHOCTH MH(OPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIhCKOI0 XO3AWCTBA M TPaHCIOPTa Ha
COCTOSTHHE OKPYKAroIlel IPUPOAHOHN CPEABI.



KoMMyHuKaTHBHbIC YHUBeEPCaJbHbIe YieOHbIe AeiicTBUS:

YMEHUS 3a/aBaTh BOMNPOCH! (B Xone auanora u (MJIM) JUCKYCCHH) IO CYLIECTBY 00OCYKAaeMO
TeMBbI, (POPMYIHPOBATH CBOH MPEIJIOKEHHSI OTHOCUTEIBHO BBIMOJIHEHHS PEATIOKESHHON 3a/1a4H;

YMEHMSI MpPEACTaBIATh MOJIYUYEHHbIE PE3yNbTaThl MMO3HABATEIBbHON AEATENbHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; AeNaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBINOIHEHHS XMMHUYECKOTO SKCIEPHMEHTa
(;1abopaTopHOro OMBITa, Ja0OPaTOPHOH pabOTHl MO KCCIEJOBAHMIO CBOMCTB BEIISCTB, Y4EOHOTO
MIPOEKTa);

YMEHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH I103HABaTENbHOH H
HCCIICIOBATENbCKOM IEATENIbHOCTH IMPU PEIICHUHM BO3HMKAMOUIMX IMPOOJEM Ha OCHOBE yu€Ta OOIIMX
MHTEPECOB M COIVIACOBAaHMS MO3MLMH (0OCyKAeHus, OOMEH MHEHHSIMH, «MO3TOBBIE LITYPMBI»,
KOOpIMHALUSI COBMECTHBIX JEHCTBUH, ONpPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BbINOJIHCHHOU
paboTsI U IpyTHE).

PerynsiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpeAeaTh Ieu JAEATeNbHOCTH, IUIAaHHPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBaTh W TPH HEOOXOIMUMOCTH KOPPEKTHPOBATH CBOIO JCATENbHOCTh, BHIOMpaTh Hambolee
3¢ eKkTUBHBIC CIIOCOOBI peleHUs YUSOHBIX U MMO3HABATEIILHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIISATH MU
KOPPEKTUPOBATH MPEJIOKECHHBIA aJrOPUTM ACUCTBUM NIPU BBIIOJIHEHUH 3aaHUN C YYETOM IMOIYYEHUS
HOBBIX 3HaHMU 00 wu3y4aeMbBIX OOBEKTaX - BEIIECTBAX M PEAKIHIX, OLEHHBATH COOTBETCTBHUE
MOJTyYEHHOT'O pe3yibTaTa 3asBICHHOM ILeH, YMEHHE HCIIOJIb30BaTh M aHAJIU3UPOBAaTh KOHTEKCTHI,
npeanaraemsie B ycnoBud 3aganuid. IPEJJIMETHBIE PE3YJIBTATBI

B coctaBe npenMeTHBIX Pe3yIbTaTOB 110 OCBOSHHUIO 00SI3aTENBHOIO COACPKAHUS, YCTAHOBICHHOTO
JAaHHOH (heepabHON paboueli mporpaMMoii, BELIETSIOT:0CBOSHHBIE 00yUYaIONIMMHUCS HayYHbIE 3HAHVSI, YMEHHUS U CIIOC(

K xonmy oOyuenus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0A30BOM YPOBHE AOJIKHBI OTPasKaTh
c(hopMHUPOBaHHOCTH y 00YUJAIONITUXCS YMEHUH:

*  PacKpBIBaTh CMBICI OCHOBHBIX XUMHUECKHX IOHITHN: aTOM, MOJIEKYJIa, XUMHUUYECKHH 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOIHAS W HEOJHOPOHAs ), BaJICHTHOCTD,
OTHOCHTEJIbHAsI aTOMHAas M MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIECTBAa, MOJb, MOJSIpHAs
Macca, MaccoBasl J0JI1 XMMHYECKOro 3JI€MEHTa B COEJUHEHHH, MOJSPHBIN 00BEM, OKCH[,
KHCIIOTA, OCHOBAaHME, COJb, JJIEKTPOOTPUIATENBHOCTh, CTENEHb OKHCICHHS, XMMHUYEecKas
peaknms, KiaccuuKalys peakluid: peakluyd COCIUHEHUS, PEaKIUH DPa3lOKEHUs, PEaKIuu
3aMelIeHMs], peakuur OoOMeHa, DK30- M JSHAOTEPMHYECCKHE pEaKIUH, TerioBold 3ddekt
peakumu, SOpO aToMa, JJIEKTPOHHBIM CIIOM aToMma, aToMHas oOpOuTalb, paguyC aToMa,
XMMUYECKasi CBSA3b, MOJIIPHASL M HETIOJISIPHASI KOBAJIICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KaTHOH,
aHHMOH, PACTBOP, MaccoBast A0JIs BelleCTBa (MPOLIEHTHAsI KOHIIEHTPALMs) B paCTBOPE;

*  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUH M HNPUMEHATH 3TU MOHSATHS
[IPY OIMCAHUH BEUIECTB U UX NPEBPALLICHU;

*  UCHOJIb30BaTh XUMHUYECKYIO CHMBOJIHMKY JUIS COCTaBJICHHUS (DOPMYJ BEILECTB M ypaBHEHUI
XUMUYECKUX PEaKIUii;

*  OMNpEeJNeNsTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEJIMHEHHSX, CTEIICHbh OKUCIICHHSI
AJIEMEHTOB B OMHAPHBIX COEJIMHEHHSX, MPHHAIIC)KHOCTD BEIIECTB K OIPEeNEHHOMY Kiaccy
coequHeHn 1O (QopMyaaM, BHJ XUMHYECKOM CBsi3W (KOBaJieHTHass W UWOHHAs) B
HEOPTaHWYECKUX COCTUHEHNSAX;

* packpsiBaTh cMbica Ilepuonnueckoro 3akoHa JI. M. MengeneeBa: J1e€MOHCTPHUPOBATH
MMOHMMaHWE TIEPUOANYECKON 3aBICUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX TIOJIOKEHUS
B Ilepnoanueckoil cucreMe, 3aKOHOB COXPAaHEHHUS Macchl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YUEHHMs], 3aKOHA ABOTajipo;



*  ONHUCHIBATh M XapakTepu3oBaTh TaOImuHYyI0 Qopmy llepromndeckoil CHCTEMBI XUMHUYECKIX
JJIEMEHTOB: Pa3NINYaTh MOHATHA «TJIaBHas moArpynmna (A-rpymma)» u «moOodHas MoArpyIa
(b-rpynma)», Manble u OONbIIME TEPUOABI, COOTHOCHTH O00O3HAYEHHS, KOTOPHIE MMEIOTCSA B
tabmuue «llepmogmueckas cucrema xumuueckux odnemeHtoB JI. . MenzaeneeBa» c
YHCJIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB (COCTaB W 3apsi
sapa, 00lIee YHCIIO SIEKTPOHOB M PacIipeeSieHHE UX MO SIEKTPOHHBIM CII0SIM);

*  KjaccM(pUIMPOBATh XWUMHYECKHE 3JEMEHTHI, HEOPTaHWYECKHE BEIECTBA, XHUMHUECKHUE
peaknuu (110 YUCIY B COCTaBY YYaCTBYIOLIMX B PEaKLIUHU BELICCTB, MO TEIIoBOMY 3 dekTy);

*  XapakTepHu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB Pa3IMUHBIX KJIACCOB,
MOATBEp)Kasl ONWUCAHWE TpPUMEpaMH  MOJIEKYISIPHBIX yYpaBHEHHWH COOTBETCTBYIOIUX
XUMHUYCCKUX PEaKIUil;

*  TOPOTHO3MPOBaTh CBOMCTBAa BEHIECTB B 3aBUCHMOCTH OT WX KayeCTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHHSI XHMUYECKUX MPEBPALICHUI B Pa3UUHBIX YCIOBHUSX;

*  BBIYUCIATH OTHOCHTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCIUHEHHS, MACCOBYIO TIONIO BEIIeCTBa B PacTBOpE,
MIPOBOIUTH PACUETHI 10 YPABHEHHUIO XMMHUECKOH PEaKITH;

* PUMEHATH OCHOBHBIE OIEPalldd MBICIUTENFHOW [EeATENIbHOCTH - aHaW3 W CHHTE3,
CpaBHEHHE, O0000IIEeHNe, CHCTeMAaTH3alllio, KIACCU(UKALUIO, BBIABICHHE MPHIYUHHO-
CIIE/ICTBEHHBIX CBSI3¢H - JUIsI W3yYeHUS CBOMCTB BEIIECTB M XHMHUYECKHX pEaKInH,
€CTeCTBEHHO-HAyYHbIe METOABl TIO3HAaHWS - HaOIMIofeHWe, W3MepeHue, MOJEIHPOBAHNE,
AKCIIEPUMEHT (pealbHBIA U MBICIIEHHBIN);

*  clefoBaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKON MOCYION U JIaOOPaTOPHBIM 000PYIOBaHUEM,
a TakkKe mpaBwiaM OOpaleHUs C BEHIECTBAMH B COOTBETCTBUM C WHCTPYKLUHUSIMH IO
BBIMIOJTHEHUIO  JTAOOPAaTOPHBIX ~XMMHYECKUX OMNBITOB 1O TMOJYYCHHIO W COOHPaHHIO
ra3oo0pa3HeIX BemlecTB (BOJOpPOAa W  KHUCIOpPOJa), NPUTOTOBICHHIO pAcTBOPOB C
OnpeAeN€HHOM MacCcOBOM JOJIEd pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATb M IMPOBOAUTH
XUMHAYECKHE SKCIIEPUMEHTHI M0 Paclo3HABAHUIO PACTBOPOB HIENOYEH M KHCIOT C TIOMOUIBIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K xoHIty 0Oydenus B 9 ki1acce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKATh

c(hOpMHUPOBAHHOCTH y 00YUYAIONITUXCS YMEHUH:

*  pacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MMOHATHIA: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, TIPOCTO€ BEIIeCTBO, CJOXHOE  BEIIECTBO, BAJIIEHTHOCTH,
ANIEKTPOOTPULIATENILHOCTh, CTETICHh OKHCICHHS, XUMHUYECKas pPeaklus, XUMHYECKas CBS3b,
TEToBOH 3(EKT peakiuy, MOJIb, MOJIIPHBIH 00BEM, PACTBOP, IITEKTPOIIUTHI, HEAIEKTPOIUTEHI,
ANEKTPOIUTHYECKAS JICCONMAINS, PEaKMi HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE
paBHOBecHe, OOpaTHMble W HEOOpaTUMBIE pEaKIMH, OKUCIUTEIHLHO-BOCCTAHOBHUTEILHBIE
peaKiuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, aJIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKasi CBsI3b (KOBaJICHTHAs, MOHHAS, METAJUTUUECKas ), KpHUCTAIUTMYeCKast
peméTka, KOppO3Hs METAJUIOB, CIUIABBl, CKOPOCTh XHMHYECKOW peaklMd, TpeieibHO
nonyctumas konuentpauus 11K BemecTsa;

*  WLIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH W MPUMEHATH ITH TOHATHUS
MIPH OTIMCAHWU BEIECTB U UX MPEBPAICHHUIA;

*  HCIOJBb30BAaTh XMMHYECKYIO CHMBOJIMKY Ul COCTaBJeHHS (OPMYN BEIIECTB M ypaBHEHHM
XUMHYECKHUX PEaKIni;

* ONpeAemsTh BaJCHTHOCTh M CTENEHb OKHCICHUS XMMHYECKUX 3JEMEHTOB B COECIMHEHHUSIX
Pa3InYHOr0 COCTaBa, MPUHAUICKHOCTh BELIECTB K ONPEAeNEHHOMY KIJIACCY COEIMHEHUH IO



dopMmynaMm, BHJI XHMHYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METaUIMUECcKas) B
HEOPraHMYEeCKUX COCAMHEHMSX, 3aps] MOHA MO XUMHYECKOH (opMmylie, xXapakTep cpelbl B
BOJHBIX pPacTBOpaX HEOPTaHWYECKHX COCAWHEHHWH, THI KPUCTAJUIMYSCKOW PEHIETKH
KOHKPETHOTO BEIIECTBa,;

* packpeiBaTh cwmbich [lepuogumueckoro 3akona . M. MenneneeBa u 1€MOHCTPUPOBATh €O
MOHUMaHUE: OMHUCHIBATh U XapaKTepu3oBaTh TabauuHyro (opmy [lepromamueckoii CHUCTEMBI
XUMHYECKUX 3JICMEHTOB: pa3iinyaTh MOHATHUS «TJIaBHas noarpymnmna (A- rpynmna)» u «nooouHast
noarpynma (b-rpymma)y, Maneie ¥ O0NbIINEe TMEPUOIBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE
UMEIOTCSl B TEPHOAMYECKONW TaOJHIe, C YHCIOBBIMH XapaKTePHCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIIee YHCII0 AIEKTPOHOB U pacpeeNieHIe nX
10 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B HW3MCHCHHHM CBOMCTB
AJIEMEHTOB M MX COEIWHEHHWH B MpEeeNax MalbIX IMEePHOJO0B M TIaBHBIX HMOATPYII C YIETOM
CTPOEHWSI UX aTOMOB;

KJ'IaCCI/I(bI/IIH/IpOBaTB XUMUYCCKUC D3JIEMCHTBI, HCOPraHNMYCCKNUE BCIICCTBA, XUMHUYCCKUEC pCaKINU (HO
YHUCIy W COCTaBy YYAaCTBYIOIIMX B PEAaKIMW BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 HU3MEHEHUIO
CTeneHen OKUCIICHNS XUMHUUECKHX SHGMGHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHCHU(PUYCCKHEe XHUMHYECKHE CBONCTBA MPOCTHIX U
CJIOKHBIX BCEIIECTB, IMOATBCPIKAAasA OIHNCAHUC INPUMEPAMU MOJICKYJIAPHBIX W HOHHBIX ypaBHCHPIfI
COOTBCTCTBYIOIINX XUMHYCCKHUX pCaKHHﬁ;

COCTaBJIATh YPAaBHEHHUS DIICKTPOIUTHUECKON MUCCOLMAIMH KHUCIOT, IIeNoYedl M CoJel, TOMHbIE U
COKpamI€HHbIe ypaBHEHHS pEaKknuid HWOHHOTO OOMEHa, YpaBHEHHS peakIui, IOATBEPKAAFOIINX
CYIIIECTBOBaHNE TEHETHUECKOM CBS3M MEX]y BEIIECTBAMH Pa3INIHBIX
KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIHUHA TOCPEICTBOM COCTaBJICHHS
AIIEKTPOHHOTO OayaHca 3TUX PeaKiuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3ZMOXKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B PA3IINIHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYISIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO DdIIEMEHTa 10 (OopMyle COeIMHEHHUS, MacCOBYIO JOJI0 BEIIecTBa B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN pEaKIUY;
coOJII0IaTh TIPaBUIIA MOJIL30BAHUST XUMHYECKON nocy1oi ¥ 1abopaTopHBIM
00opyIoBaHUEM, a TaK)KE MpaBUiIa OOpAIECHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMH T10
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB IO IMOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U yTJIEKUCIIOrO Ta3a);

MPOBOJUTH PEAKIMH, [TOITBEPIK/IAIOIINE KAYECTBEHHBIM COCTaB Pa3MYHBIX BEIIECTB: PACIO3HABATH
OTIBITHBIM MYTEM XJIOPHU-, OpOMUI-, HOAM -, KapOoHaT-, pocdar-, CHIIUKaT-, CyIb(aT-, THAPOKCHI-
HNOHBI, KaTUOHbBI aMMOHHA W HWOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOAHBLIX pacTBOpax
HEOPTraHMYECKHUX BEIIECTB;

MPUMCHATH OCHOBHBIC OI€palyvn MBICJIUTETbHOHN JACATCIIBHOCTHU - aHaJIM3 W CHUHTE3, CpaBHCHUC,
O606HICHI/IC, CUCTEMATHU3alUI0, BBISABJICHHUEC IIPUYUMHHO-CIICACTBEHHBIX CBI3EH - IJid U3y4YCHUA
CBOMCTB BEUIECTB Y XUMUYECKHUX PEaKIUi, eCTECTBCHHOHAYYHBIE METO/IbI ITO3HAHYSI - HAOJIO/ICHNE,

nU3MepeHue, MOJICITHPOBAHKE,

SKCIIEPMMEHT (peabHbIii 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne [HammeHoBaHue KoJIM4ecTBO Y2COB DJIeKTPOHHbIE
n/ paspero  m  Tem Beer | poninonpn pielllpaktnueck  me (MpoBbie)
I [IporpamMmbl 0 padoThbI padoThI o0pa3oBaTeJibHBIE
pecypcsl
Pazjea 1. [lepBoHayajibHble XUMUYECKHE OHATHS
XuMusi — BaKHas
o0nacTb
€CTECTBO3HAHUS U buomiorexa LOK
11 . S 1 https://rn.edsoo.ru/7f4183
MIPAKTHYECKOM 7
IEeATECIbHOCTU T
YeJIoBeKa
bubnunoreka IJOK
1.2 Bemecrsa 13 1 https://rn.edso0.ru/7f4183
XUMIYECKHE PEeaKIIuu 7c
Hroro no pazaeny 18
Pa3nen 2. BaxkHeliniue npeacTaBuTeIM HEOPraHMYeCKHX BellleCTB
bubmuoreka LIOK
2.1 4 https://rn.edsoo.ru/7f4183
Bosayx. Kucnopon. 7c
[TonsTie 06 OKCHaax o
Bopnopoa.Ilonstue o buomorexa LOK
2.2 AOPOL. 10 1 https://rn.edsoo.ru/7f4183
KHCJIOTaX U COJISIX
7c
Bopa. PactBopsr. Bubnunoreka [IOK
2.3 TousTe 06 S 1 1 https://rn.edsoo.ru/7f4183
OCHOBaHMIX 7c
OCHOBHBIE KJIacChI bubmmorexa LIOK
2.4 HEOPTraHUYECKUX 12 1 https://rn.edsoo0.ru/7f4183
CoeIMHEHU I 7c
HUroro mo pa3neny 31

Pasnen 3. Ilepmonmyeckmii 3axkon u Ilepmonmyeckasi cucremMa xumudeckux diaementos JI. H.

MemnpeneeBa. CTpoenune aToMoB. XumMuieckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

Tepuomuyeckuit bubmunoreka [JOK
3.1 | JaKonH 5 https://rn.eds00.ru/7f4183
Ileproanueckas 7
crcTeMa -



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKUX
anemenToB /l. U.
Mennene-eBa.

Crpoenue atoma

XumMmuyeckas
CBSI3b. bubnmnoreka [IOK
3.2 OKHCIUTETLHO- 10 https://rn.edso0.ru/7f4183
BOCCTaHOBHUTEIILH bIE Ic
peaxmn
bu6nmoreka IJOK
Hroro no pasnermy 15 https://rn.edsoo.ru/7f4183
ic
bu6nunoreka IJOK
PesepBHOE BpeMs 4 https://rn.edsoo.ru/7f4183

ic

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne |HammenoBanue KoJIM4ecTBO Y2COB DJIEKTPOHHbIE
n/ pasgeros  m  Tem Beer Igourponpmet  ellpaxrmueckn ¢ (UndpoBbie)
I (mporpaMmsl 0 paGoTbI paGoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. BemecTBo M XMMHYeCKHE PeaKIUH
IToBTOpEHUE U
. bubmuoreka [IOK
11 yrayoaete shaiit 2 https://rn.edsoo.ru/7f41a6
OCHOBHBIX pa3/ieiioB 36
Kypca 8 Kiacca
OCHOBHBIC
bubnuoreka LIOK
1.2 [PAKOHOMEPHOCTH 2 https://rn.edsoo.ru/7f41a6
XUMHUYCCKUX 36
peaKuui
DIEKTPOIIUTUIECK ast bubmmoreka LIOK
13 | auccommarus. 10 1 1 https://rn.edso0.ru/7f41a6
XUMHYECKHUE 36
peakiuy B pacTBOpax
Hroro mo paznemy 14
Pa3znen 2. HeMeTan bl U UX COeIMHEHUS
Oo0mas
XapaKTEpPUCTHUKA bubnuoreka LJOK
2.1 XUMHYECKHX 5 1 https://rn.edsoo.ru/7f41a6
snementos VIIA- 36
rpymisl. [anoresbt
Oo6mas
XapaKTePUCTHKA BuGorexa LIOK
2.2 XIMHHCCIHX 7 https://rn.edsoo.ru/7f41a6
anemeHTOB VIA- 36
rpynmnsl. Cepa u eé
COCIMHCHMUSI
OOmmas
XapaKTepUCTHKA
XAMUYECKUX bubmuoreka LIOK
2.3 yeMenToB VA- 7 1 https://rn.edso0.ru/7f41a6
rpynmnsl. A30T, 36
¢docthop u ux
COCTUHECHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO6mas

XapaKTePUCTHKA
N — bu6nmoreka [JOK
2.4 sreMenToB IV A- 11 https://rn.edsoo.ru/7f41a6
rpynmel. Yrieposa u 36
KpPEMHUM U UX
COEIMHEHUS
Uroro no pa3neny 30
Paszgen 3. MeTajliibl M MX COeTMHEHHS
OO6mue cBoicTBa Bubmiorexa LIOK
3.1 3 https://rn.edsoo.ru/7f41a6
METAJIIOB
36
Baxueiiniue Bu6nmoreka [JOK
3.2 METaJUTBhl U HX 16 https://rn.edsoo.ru/7f41a6
COCIMHEHMS 36
Hroro mo pasneny 19

Pa3nen 4. XumMus u oKpy:Kamomias cpeaa

BemectBa Bu6nmoreka IJOK
4.1 MATCpHAIIBI B XKU3HH 5 https://rn.edsoo.ru/7f41a6
yeJIoBeKa 36
Hroro mo pasneny 5
bubmuoreka LIOK
PesepBHOE Bpemst 0 https://rn.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 68

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

. Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKIIMOHEpHOE

obmectBo «M3marenbctBo «lIpocBemieHues

. Xumus, 9 xknacce/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AkumonepHoe

obmectBo «M3marenbctBo «lIpocBemieHues



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

METOJANYECKHUE MATEPUAJIBI JI51 YYUTEJISA

Xumus 8 kinacc. [IpoBepounsie U KoHTposibHBIE paOoTHL. ["'abpuensu O.C., JIbicoa I'.I'.
Xumus. 8 knacc. TexHoIoruueckue KapTol ypokoB 1o yueOHuky ["adpuensn O.C. Xumus.
9 knacc. TexHosornueckue KapThl ypokos 1o yueOHuky ['adpuensn O.C. Xumus 9 kiacc.
[IpoBepounblie 1 KOHTpOJIbHBIE paboThl. ['abpuensn O.C., JIsicoa I'.T".

PaGouas terpans 8-9 k., O.C. I'abpuensn, C.A. Cnankos, U.I'.OctpoymoB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChHI CETH
HUHTEPHET

https://easyen.ru/load/khimija/9 klass/130
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