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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUK Ha yPOBHE OCHOBHOTO OOIIET0 00Opa30BaHUs COCTABJICHA HA OCHOBE TPeOOBaHUH K
pe3yJibTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTelbHOI IMPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
npezacrasieHHbx B PI'OC OO0, a Taxxe Ha 0cHOBE (herepaiibHO paboueil mporpaMMbl BOCIIUTAHUS U C
yu€TOM KOHIICTIIIMYU TIPETNOAaBaHusl yu4eOHOro mpenMeTa «XUMHsS» B 00pa30BaTEeNbHBIX OpPraHU3aIHsIX
Poccuiickoit @enepanuu.

[Iporpamma 1o xuMuu Aa€T MpeaCTaBICHHE O ENsX, 00IIeH cTpaTern 00y4eHus, BOCIIUTAHUS U Pa3BUTHS
00y4aroIuXxcs CpeicTBaMU yueOHOro MpeIMeTa, yCTaHABIUBAET 00s3aTeIbHOE MTPEIMETHOE COJIepIKaHue,
IPEyCMAaTPUBAET pACHpPECIEHUE €ro I0 KilaccaM U CTPYKTYpUPOBAaHUE II0 pasjeiaM U TeMaM
IpOrpamMMbl 10 XUMHUHU, ONPENEIseT KOJUYECTBEHHBIE M KAYECTBEHHBIE XapAKTEPUCTHKU COACPIKAHUS,
PEKOMEHAYEMYIO  IIOCIEA0BAaTEIbHOCTh  M3YYEHHS  XUMUM € yY4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarolmmxcs,
ornpezesnseT BO3MOKHOCTH IIpeIMeTa JJis peain3allii TpeOOBaHUN K pe3yjbTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTenbHOIl MporpaMMbl Ha YpPOBHE OCHOBHOTO OO0IIero oOpa3oBaHus, a Takke TpeOOBaHHM K
pe3ynbrataM OOydeHHs XUMHUM Ha YPOBHE Lieled M3y4yeHHUs NpeaMeTa U OCHOBHBIX BHUIOB y4eOHO-
MO3HABATENILHOM J1eATEIbHOCTH 00YUaIoIerocs 0 OCBOSHUIO yUeOHOT0 COIEePIKAHMUS.

3HaHUE XUMHUH CIYXKUT OCHOBOH JUIsi (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYaroIIerocsi, €ro
IpPEJCTaBICHUNH O MaTepuaIbHOM EIMHCTBE MMpa, BAXKHYIO pOJb HUIpaloT (GopMupyemble XUMHUEH
IIPEJICTaBICHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUHU U 00 3BOJIOLUH BEIIECTB B IPUPOAE, O IMYTAX PEIICHUS
r7100anbHBIX NIPo0JIeM yCTOMUMBOIO pa3BUTHSI YEJIOBEUECTBA — ChIPbEBOM, YHEPreTUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, PoOIIeM 3IpaBOOXpaHEHUSI.

W3yuenune XuMuu:

CHOCOOCTBYET peajH3alli BO3MOXHOCTEW JUISI CaMOpPa3BUTHUA M (OPMHUPOBAHHUSA KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBHONW IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHHME MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUarommxcsi, HaBbIKOB
UX CAMOCTOSITEIbHOM Y4eOHOM JesTeTbHOCTH, SKCIIEPHUMEHTAIBHBIX W MCCIIEJOBATENbCKUX YMEHHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HU, TaK U B IPO(HECCHOHATIBLHON eI TEbHOCTH;

3HAKOMHUT €O CIEIU(PHUKONH HAYYHOTO MBIIIICHHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha
€MHCTBO IIPUPOJIBI u YeNI0BEKaA, ABIIAETCS OTBETCTBEHHBIM ITaroM
B ()OpPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrPaMOTHOCTH O0yUarOLUXCS;

CHocOOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOI'O OTHOIIEHMS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUYECKOE 00pa3oBaHHe 00yUarOIINUXCsl.

JlaHHble HampaBieHUst B 00yuYeHUHM XUMHUHM O0OECTeUMBAIOTCS CHELUPUKON colepKaHHus y4eOHOTro
npeaMeTa, KOTOPBIM SIBISETCS MeJaroriuecky afanTHpOBAaHHBIM OTpakeHHEM 0a30BOM HAyKM XMMMH Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumuu Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHMs OpPHUEHTHUPOBAH Ha OCBOEHHUE
00yYaromMUMHUCST CUCTEMbl MNEPBOHAYAJIBHBIX MOHATUH XUMHM, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrpykTypa conepkaHusi IporpaMMbl IO XUMUHU ¢(hOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O MOAX0Ja K
e€ nzydenuro. CozmeprkaHue CKJIAbIBAETCA U3 CUCTEMBI IIOHATUN O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUecKOol peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIUITY
MIOCJIEA0BATENBHOIO PAa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUYECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XUMMUH;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBA3H;

— TpeACTaBICHUN 00 IEKTPOTUTHUYECKON AUCCOLMAIMH BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYUYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEOBATEILHO OT OJHOTO YPOBHS K IPYroMy, BHITOIHSS (QYHKIIUH OOBSCHEHUS



U MPOTHO3UPOBAHUS CBOICTB, CTPOCHMSI M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTyYCHUS
U3y4aeMbIX BELIECTB.

OcBoeHHe MPOrpaMMbl 1O XUMHUU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O XUMHUYECKOU
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOLICHUS K
Hay4YHOMY 3HAHHUIO U METOJIaM NIO3HAHUs B HayKe. M3yueHne XuMun NpoucXoAuT ¢ IPUBJICYCHUEM 3HAHUI
U3 paHee U3yYeHHBIX y4eOHbIX peaMeToB: «Okpykaomuii Mmup», «buonorus. 5—7 knacce» u «Ou3uka.
7 Kjaccey.

[Tpy n3yyeHnn XMMHU OPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HayKH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOHN IEeSITEIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphbl. 3a/1aua y4eOHOro peaMeTa COCTOMT B (JOPMUPOBAHUYU CUCTEMbI XUMHUECKUX 3HAHUI
— BaXXHEWmMX (PakToOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHX MOJOXKEHUH, JOCTYHMHBIX 0000IIeHUN
MHUPOBO33PEHUYECKOI0 XapakTepa, si3blka HayKH, B MPUOOIIEHHMH K HAy4YHbIM METOJaM I103HaHWS NpHU
W3yYEHUH BEIIECTB M XMMUYECKHUX PEaKIiii, B (JOPMHUPOBAHUY U PA3BUTUU ITO3HABATEIHHBIX YMEHUHN U UX
IPUMEHEHUHU B yueOHO-1103HaBaTEIbHON U Y4eOHO-UCCIIeI0BATEIbCKON eI TeIbHOCTH, OCBOCHHH ITPABUII
06e30macHOro 0OpaIeHus C BEIIECTBAMHU B IOBCETHEBHOM KU3HHU.

[Tpy u3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IEro oOpa3zoBaHUs Ba)XHOE 3HAYEHHUE NPUOOpPETH
TaKue [EeJH, KaK:

—(opMUpOBaHME MHTEJICKTYalbHO pa3BUTOM JMYHOCTH, TOTOBOM K caM000pa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEHICHWH, CHOCOOHOW amamTUpoBaThCs K OBICTPO
MEHSIFOILMMCSI YCIIOBHSIM KHU3HH;

— HalpaBJIEHHOCTh OOYUYEHHUs Ha CUCTEMAaTHUECKOe IPUOOIIEHNE 00yYatoLMXCs K CaMOCTOSITEIbHON
MIO3HABATEBHON AEATEIbHOCTH, HAyYHBIM METOJIaM MO3HAHUSA, (OPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CHOCOOHOCTEH K XMMHUU;

—o0ecrieyeHue yCcIoBUiA, CIOCOOCTBYIOLIMX MIPUOOPETEHUIO 00YUarOIMMUCS OIbITa Pa3HOOOPAa3HOH
NeSITeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIMH), UMEIOIIUX
YHHMBEpCAJIbHOE 3HAUEHUE IS PA3IUYHBIX BUIOB JIESATEILHOCTH;

— (hopmupoBaHue oOIed (QyHKIHMOHAIBHOM M €CTECTBEHHO-HAYyYHOH I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLIEHUBATh SIBIICHHS OKPYIKAFOIIEr0 MHUPA, UCIIONIB3YS 3HAHUS M OIBIT, TOJTy4YeHHBIS
OpY M3YYEHUU XUMHHU, NPUMEHSATh UX NPHU PELIeHUH NMpoOJIeM B TOBCEAHEBHOM >KM3HU M TPYIOBOM
NeSITeTbHOCTH;

—(dopMupoBaHMe Yy OOYyYalOIUXCAd TyMAaHUCTHYECKHX OTHOIICHWH, MOHHUMaHMS II€HHOCTU
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKM HKOJOTHYECKHU I1€JIeCO00pa3HOro MOBEACHUSI B OBITY U TPYJAO0BOMH
JeSITEIbHOCTH B LEJISIX COXPAHEHHs CBOETO 3/I0POBbsI U OKPY’KaIOIIEeH IPUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHUBALIMU K 00yUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHHsI OOIIEUEIIOBEYECKUX IEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpodwis u
HaNpaBJIEHHOCTH JlalbHENIIEro 00yueHHs.

OOmiee uuCiIO 4YacoB, OTBEACHHBIX Ui M3YYEHUS XUMHMHM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 yacos (2
gaca B HEJIEJII0).



COJAEPKXAHUE OBYYEHMUSA
8 KJIACC
IlepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMHUM B KM3HHU 4YeJIOBEKAa. XUMHs B CUCTeMe HayK. Tena m Beuwiectsa.
®du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsAHUE BemlecTB. [loHsATHe O MeTojnax MO3HAHUS B
xuMud. Yuctele BemecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMEI U MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOJIBI XHUMUYCCKHX 3JICMCHTOB. HpOCTBIe u
CJIOJKHBIC BECIIICCTBA. ATOMHO-MOJ’ICKyanHOC YUCHHC.

Xumuaeckast (bOpMy.]'Ia. BanenTHOCTh aTOMOB XMMHUYECKUX 3JIECMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OtHocurenpHas aroMHass Macca. OTHOcCUTEIbHAs MOJICKYJIsIpHadg Macca. MaccoBast 10J1s1
XUMHUYCCKOI'O 3JIEMCHTAa B COCIMHCHHNU.

KommuectBo BemecrBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M 4YHUCIa
CTPYKTYPHBIX €IUHHII BelecTBa. PacuéTsl o GpopmynamMm XUMUYECKHX COSTUHEHUI.

OusnyecKkue U XUMHUYECKHUE SBICHHS. XHUMUYECKas peakuus U e€ MPpU3HAKU. 3aKOH COXPaHECHHS
MacCchl BEIIECTB. XHUMHUYECKHE ypaBHeHHUs. Kiraccupukamusi XUMHYECKHX peaknuid (COeIMHEHUS,
pa3oKeHHMS, 3aMeIeHus, 0OOMEHA).

Xumuueckuii IKCnepumeHnm .

3HAKOMCTBO C XMMHUYECKOH MMOCYA0H, TpaBUIaMu pabOTHI B Tab0opaToOpuu U puéMamu 00paIieHus ¢
71a00paTOpPHBIM 000PYAOBAaHHEM, U3yUEHHE U ONKCaHUe (PU3NYECKHX CBOWCTB 00pa3lloB HEOPraHUYECKUX
BEIIECTB, HaOJI0/IeHue (Qu3ndeckux (TUIaBJIeHHE BOCKAa, TAassHME JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUATMIEHHE U KOHJIEHCAIMs BOJbI) M XUMHYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHWE MEIHOM MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHCJIOTOM) SIBICHUN, HAOIIOJEHHE W ONKUCAaHUE NPU3HAKOB IPOTEKAHMS
XMMHUYECKHX peakluil (pa3iokeHue caxapa, B3aUMOJCHCTBHE CEpHOW KHCIOTBHI C XJIOPUAOM Oapus,
pasnoxenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C PACTBOPOM COJIM MEU
(II), u3yuenue crocoOOB pa3feleHHs CMecel: ¢ MOMOIIbI0 MarHuTa, (WIbTPOBAHHE, BBIIAPUBAHUE,
TUCTHIUTSIMS, XpoMaTorpadusi, MPOBEJICHUE OYMCTKH IOBAPEHHON COJIM, HAOIMIOJACHWE W ONUCAHUE
pe3yJbTaTOB IMPOBEACHUS OMNBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHMs MacChl, CO3JlaHHE Mojeiel
MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Baskueiinue npeacraBuTe I HEOPraHUYeCKHX BellecTB

Bosnyx — cmech rasos. Cocras Bozayxa. Kucnopon — aneMeHT u npocroe BeniectBo. Haxoxaenue
KHCIIOpOJia B MPUPOJE, PU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Oxkcuasl. [Ipumenenue
kucinopoaa. CriocoObl MOMy4eHHUs KUCIOpoaa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopoT
Kucaoposia B mpupojie. O30H — ajuioTpornHas MoaupuKaiys KUCIopo/a.

TennoBoii 3¢ ekt XuMHUUECKON peakliuu, TEPMOXUMHUECKUE YPAaBHEHUSI, 9K30- U SHAOTEPMHUECKUE
peakiuy. TomImBo: yroibs U MeTaH. 3arpsa3HeHNE BO3/yXa, yCUIEHNE TAPHUKOBOro 3P PeKTa, pazpylieHue
030HOBOTI'O CJIOS.

Boxopon — snemeHT u mpocrtoe BemiecTBo. HaxoskaeHue Bogopoaa B IHpupoje, (U3MUecKue U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCOOB! oTy4YeHus. Kucinotel u comnm.



Mossipabiii 00bEM Tra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HacklieHHbIE 1 HEHACHILLICHHBIE
pacTBOpbl. PacTBOpUMOCTB BELIECTB B BOJie. MaccoBasi 10J1s1 BELIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA
Bobl. OcHOBaHus. Poyib pacTBOpPOB B MpuUpoJie U B KU3HU uejoBeka. KpyroBopoT BoAbl B HPUPOJE.
3arpsi3HeHUE IPUPOAHBIX BOA. OXpaHa U OYMCTKA PUPOJIHBIX BOI.

Knaccudukanmst  Heopranmueckux — coeaumHeHuid.  Oxcunbl.  Knaccumdukamuss — OKCHIOB:
coneo0Opa3yrorire (OCHOBHBIE, KUCTIOTHBIE, aM(pOTepHbIC) U HecoseoOpa3yromre. HoMeHkIaTypa OKCHIOB.
®dusndeckue 1 XUMHYECKUE CBOMCTBA OKCHIOB. [loTydeHre OKCHIOB.

OcHoBanwms. Knaccudukanus ocHOBaHWH: MENOYM M HEPACTBOPUMEBIC OCHOBaHUs. HoMeHKIaTypa
OCHOBaHMH. PUBMYECKHE U XMMUYECKUE CBOMCTBA OCHOBAaHMH. [TomyueHre OCHOBaHUI.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kucnor. dusndeckre 1 XUuMUYECKHE CBOICTBA
kucnor. Psag akruBHoctu metaiuioB H. H. bekerosa. [Tonydyenue kucnor.

Comu. Homenknatypa coseid. @uznueckne 1 XUuMUYECKUe CBOMCTBa cotied. [lomyuenue coneit.
['eneTnueckas cBsI3b MEXKIYy KilacCaMl HEOPraHUYECKUX COCTMHEHUM.
Xumuueckuit Ikcnepumenm:

KayeCTBEHHOE OIpEJeNieHe COJepXKaHUs KHUCIOpoJa B BO3IyXe, IOJIydYeHue, coOupaHue,
pacrno3HaBaHHUe U U3y4YE€HUE CBOWCTB KUCIOPO/1a, HA0JII0IEHNE B3aUMO/IEHCTBUS BELIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HMKHOBEHHUSI M IpPEKpallleHUs] ropeHus (1okapa), 03HaKOMJICHHE ¢ oOpa3laMu OKCHIOB U
OIMCAaHNE UX CBOICTB, MOJly4eHUE, COOMpaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB BOIOpoa (TopeHue),
B3auMoJieiictBue Bojopona ¢ okcuaoM Meau (II) (BO3MOXXHO HCHONB30BaHUE BHEOMATEPHAIIOB),
HaOo/IeHue 00pa3lloB BELIECTB KOJIMYECTBOM 1 MOJb, HcCeloBaHUE OCOOEHHOCTEH pPACTBOPEHUS
BEIIIECTB C PAa3IUYHOM pacTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C OINpPE/ENEHHON MacCOBOM noieit
pPacTBOPEHHOTO BEILlECTBA, B3aMMOJEHMCTBHE BOJbBl C MeTalylaMu (HaTpueM MU KajbleMm) (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB), HCCIe0BaHME OOpPa3lloB HEOPraHMYECKHX BEIIECTB pa3IMYHBIX
KJIACCOB, HAOJII0JIEHNE M3MEHEHUsl OKPAcKH MHAMKATOPOB B pacTBOpax KHUCIOT M ILIENOYEH, W3ydeHHE
B3auMmoieiictBus okcuaa meau (II) ¢ pacTBopoM cepHOW KHMCIOTHI, KUCIOT C METaJUIaMH, peakLui
HeﬁTpaﬂHSaHI/II/I, IMOJIYUCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I, BBITCCHCHUC OJIHOTO MCETallla APYTMM U3
pacTBOpa COJIM, pPelIeHHE 3KCIEePUMEHTAIBHBIX 3aJau 1Mo TeMe «BakHelne Kiiacchl HEOPraHWYECKUX
COECTMHEHUI.

Ilepuoauvecknit 3axkoH u Ilepuonuyeckas cucrema xumudeckux 3jaemenros JI. H.
Menpneneea. CrpoeHne aroMoB. XuMHYecKassi CBfA3b. OKHCIMTEIbLHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBble TOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dJIeMEHTOB. [loHsATHE O Tpymmax CXOAHBIX
3JIEMEHTOB (IIeJIOYHBIE U IIeTI0YHO3EMENbHBIE METaJIIbI, TaJIOT€Hbl, UHEPTHBIE I'a3bl). DJIIEMEHTHI, KOTOPbIE
00pa3yroT aMm(oTepHbIE OKCUIBI U THAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucrtemMa xumudeckux aiemeHToB J[. M. MenneneeBa.
Kopotkonepuoanas u jymmHHOonepuoaHas Gopmsl [leproanueckoil cucTeMbl XUMUYECKUX 31eMeHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbsl. @U3HMYECKUN CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEPHOJA U
IPYIIIBI AJIEMEHTA.



Ctpoenune atomoB. CoctaB aTOMHBIX saep. M3orombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00o0uek aTtoMoB mepBbIX 20 XUMUYECKUX ieMeHToB llepuomnyeckoit cuctremsr J[. M. Menneneesa.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa IO ero nosoxeHuto B Ilepuonmueckon cucreme [I.
H. Meunneneesna.

3aKOHOMEPHOCTU H3MEHEHHUs paguyca aTOMOB XHUMHUYECKHX JJEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 TPYyIIaM U epruoiaMm.

3nauenue Ilepmoanueckoro 3axkoHa u Ilepmoanueckoil CHUCTEMbl XMMHUUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [{. 1. MenneneeB — yu€Hbli U rpaxk JaHUH.

Xumnueckasi cBsizb. KoBajeHTHast (MOJISIpHAs W HEMOJSIPHAsl) CBS3b. DJIEKTPOOTPUIIATEIIBHOCTH
XUMHYECKHX 3JIeMeHTOB. VloHHas CBSI3b.

Crenenb okucieHHs. OKHCIUTEIBHO-BOCCTAHOBUTCIIBHEIC pCaKnuu. Hpoueccm OKHUCJICHUA H
BocCTaHOBJICHHS. OKHUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yueHue oOpas3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJAEWCTBUE THAPOKCHIA LIMHKA C
pacTBOpamMu KHCIOT M IIEJIOYEH, NPOBEACHUE OIBITOB, MJUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakI1ii (ropeHue, peakliuy pa3iokKeHus, COeIMHEHNS).

Meosicnpeomemmnvnie ceazu

PeaJ'II/IBaI_II/IH MCXKITPCAMCTHBIX CBs3CH pu HU3y4YCHUHU XUMHU B 8 kmacce OCYHICCTBJIACTCA 4YCpPE3
HCITIOJIBb30BAaHHUEC KaK O6HII/IX C€CTCCTBCHHO-HAYUYHBIX HOHSITI/II\/JI, TaK " HOHSITI/II\/JI, SABJIIOIINUXCSI CHCTEMHBIMU
AJI1 OTACIIBHBIX NIPEAMETOB €CTCCTBCHHO-HAYUYHOT' O ILIUKIIA.

OO0mIe ecTeCTBEHHO-HAYYHbIE TTOHATHSA: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJaccu(UKalus, MepUOAUYHOCTh, HAOIIOJEHUE, JKCIIEPUMEHT, MOJCIHUPOBAHUE, M3MEPEHUE, MOJEINb,
SIBIICHHE.

®usuKa: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TONbI, PAAMOAKTUBHOCTb,
MOJIEKYJa, JIEKTPUYECKUN 3apsif, BEIIeCTBO, Telo, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, ras,
bu3nYecKue BeTUYNHBI, €AMHUIIBI U3MEPEHUSI, KOCMOC, IJIaHEThI, 3BE3/1b1, COTHILE.

buonorus: porocunTes, qpixanue, ouocgepa.

['eorpadusi: atmocdepa, rumpochepa, MUHEpANbl, TOPHbIE MOPOJBI, IMOJE3HBIE MCKOMAEMBbIE,
TOTUTBO, BOJTHBIE PECYPCHI.



9 KJIACC
BewecTBo M XMMHYeCKas peakus

Ilepnonnueckuil 3akoH. Ilepumonmueckas cucremMa xumudeckux vieMeHToB [[. M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XMMHMYECKHX 3JEMEHTOB HEpPBBIX TPEX
NEPUOJOB, Kalus, KajblMsl M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
[lepuonuueckoil cuctemMe U CTPOSHUEM UX aTOMOB.

CTpOCHI/Ie BC€IICCTBA: BUJBI XUMHYCCKOM CBS3U. THIIBI KPUCTAJTINIMICCKUX peIJ_IéTOK, 3aBUCUMOCTDb
CBOMCTB BCIIECTBA OT TUIIA KpHCTaHHquCKOﬁ pCHIéTKI/I 1 BUAA XHUMHYCSCKOM CBSI3U.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCOPraHMYCCKHUX BCHICCTB. XUMHUYEeCKHEe CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K PA3JIMYHBIM KJIaCCaM HCOPTAaHUYCCKUX COCIIPIHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHUYCCKUX
BCIICCTB.

Knaccugpukanuss XUMHUYECKMX peakUuil 0 pa3IM4YHBIM IpHU3HakaMm (10 4YHUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY 3((}eKTy, M0 H3MEHEHHUIO CTETeHEH OKHCICHUs
XMMHUYECKHX 3JIEMEHTOB, 1O OOPAaTUMOCTH, MO0 YYAaCTHIO KaTajlu3aropa). JK30- U HHIAOTEPMHUYECKHE
peaKkIuu, TEPMOXUMUYECKNE YPABHEHUS.

ITonsTue o CKOpOCTH XHUMHYECKON PCaKInu. [Tonsitue 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHNYCCKHX
peakuigX. IlonsiTHE O TOMOICHHBIX H TCTCPOTCHHBIX PCAKIHAX. Ilonstue o karammse. Ilomsarue o
XUMHUYCCKOM PABHOBCCHUMU. CDaKTOpBI, BJIMAOOIUEC Ha CKOPOCTb XUMHYECKOM p€aKiuu M II0JIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, 3J'[€KTp0HHI;II>i OajaHc OKHCIIUTCIBHO-
BOCCTaHOBUTEIbHOU pCaKknuu. CocraBieHne ypaBHeHI/Iﬁ OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ C
HCIIOJIB30BAHUEM MCTOAA SJICKTPOHHOI'O OajaHca.

Teopust AIEKTPOIUTUYCCKON JTUCCOIHAIIMH. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOIUAINK BEIIECTB C Pa3jIMYHBIMU BUAAMH XUMUYECKOW CBsi3u. CTeneHb JUCCOIUAIIIH.
CuiibHBIE U C1a0bIe DJIEKTPOTUTHL.

Peakuuu wuoHHOro oOMeHa. YCIOBUS TMPOTEKAHMSI pEaKIUid HOHHOrO OOMEHa, TMOJIHbIE W
COKpall€HHblE HMOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHMW M COJEd B CBETE
MIPEICTABICHUN 00 SJEKTPOIUTUYECKON nuccormainuu. KadectBeHHble peakinuu Ha MOHBL [loHsaTue o
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJIENSMHU KPUCTAJUIMYECKUX PEUIETOK HEOPTaHWYECKHUX BEIIECTB — METAJJIOB U
HeMeTaJuIoB (rpadura W anmasza), CIOKHBIX BELIECTB (XJIOpUAA HATPHs), UCCIEIOBAaHUE 3aBHUCHUMOCTH
CKOPOCTM  XUMHUYECKOW peakUud OT BO3ACUCTBUSA  pa3iIW4HbIX  (AKTOPOB,  HCCIEIOBAHUE
AJIEKTPOITPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA AUCCOIUAINH KUCIIOT, IEI0Yei U cojel (BOZMOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEpPHANIOB), MPOBEACHUE OMBITOB, WUTIOCTPUPYIOLIMX MPU3HAKH MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHWE OcCajKa, BBICICHHE Ta3a, O0pa3oBaHWE BOJIBI), OTBITOB,
WITIOCTPUPYIOIIUX — TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUi (TOpeHue, peakiuu
pa3oKeHUs, COCOUHEHHs), pPaclOo3HABaHWE HEOPTaHMYECKHUX BEIIECTB C IOMOIIBIO KadyeCTBEHHBIX
peaknuii Ha HOHBI, PelICHHE HKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/jibl 1 UX cOeTUHEHUS



OO6mass xapakTepucTuka TragoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE CTENEeHU
okucienus. CTpoeHue u pu3ndeckue CBONCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xjopa (B3auMOJEHCTBHE ¢ METaUIaMM, HEMETaUlaMHM, Iienodamu). Xiaopoogopoa. CoisHas
KHUCIIOTA, XMMHUYECKHE CBOMCTBA, IMOJNy4YeHHE, NpuMeHeHue. [leiicTBue xyiopa U XJOpPOBOJOpOJA Ha
OpraHu3M uejoBeka. BakHeillre XI0puIbpl U UX HAXO0XKACHUE B IIPUPOJIE.

OO6mias xapaktepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
crenienn okucieHusa. CTpoeHue U (pU3MUecCKHe CBOMCTBA MPOCTBHIX BEUIECTB — KHUCIOPOAAa U CEpBHI.
AnnotpornHbie MOAM(HUKALINN KUCIIOPOJIa U CEphl. XUMHUYECKHE CBOMCTBaA cepbl. CepoBOIOPOI, CTPOCHHE,
buznyeckue U XuMu4yeckue cBoicTBa. OKCHIIBI Cephbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHast
KHACIIOTa, (U3UYECKHEe M XUMHUYECKHE CBOicTBa (0OIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckre). XUMUUYECKHE PEaklUU, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CHoco0a IMOITy4YeHUs
cepHoil kucnotsl. [Ipumenenne cepHoit kuciorbl. Conu CEpHONM KUCIOTHI, KQUeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue cepsl 1 €€ coequHEHUN B pupojie. XMMHUUECKOE 3arpsi3HEHUE OKpYKarolien
Cpeabl COSAMHEHUSIMH Cepbl (KHCIOTHBIC 0K, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe10TBpPALICHUSI.

OO6mas xapakrtepucTuka 371eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
CTCTICHH OKHUCJICHHS. A30T, pPaclpoCTpaHCHHWE B MpUPOJE, (U3MYECKHEe M XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B mnpupoge. AMMHUAK, €ro (pU3MUECKUE W XMMHUYCCKHE CBOWCTBA, MOJYYCHUE U
npuMmenenne. Conu aMMOHUs, WX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, NMpUMEcHEHHE. KauecTBeHHas
peakius Ha MOHBI aMMOHUS. A30THasl KHCIOTa, €€ MOoJy4YeHHue, (PU3UYECKUe ¥ XUMHUYECKUE CBOMCTBA
(oOme Kak TMpencTaBHTENs Kiacca KUCIOT M cnenuduyeckue). Mcmomb3oBaHHe HUTPATOB M COJEH
aMMOHHUS B Ka4yeCTBE MHHEPAIbHBIX yHOOpeHHH. XHMMHUYECKOE 3arps3HCHUE OKPYXKAKOIIEH Cpelbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC MJOXIH, 3arps3HCHHE BO31ayXa, IMOYBBI M BOJ0EMOB). Docdop,
amnotponHble Mogudukanuu docdopa, Gusuueckre u xumuueckue cBoiicrBa. Okcun docdopa (V) u
docdopnas kucnota, QpuU3NUECKHe U XMMUYECKHE CBOMCTBA, mosrydeHue. Mcmons3oBanue ¢docdaToB B
KayeCcTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEHM OKHUCIIEHHUA. YTIEpO/l, aJUIOTPOIHbIE MOAU(UKALINY, paCIPOCTPaHEHUE B IPUpoOJIE, (pU3nUecKue
U XUMuYeckue cBoiictBa. Ancopbuums. KpyroBopor yriepona B mpupoge. OKcHIbl yriepoja, HX
¢dusnyeckue M XUMHYECKHE CBOICTBa, JAEMCTBHE Ha JKUBBIE OPraHU3MBbI, MOJIYYEHHE U NPUMEHEHHE.
DKosoruyeckue npoodsieMsl, CBA3aHHbIE ¢ OKCHIOM yriepoaa (IV), rumoresa rinob6aabHOro MoTeNIeHUs
KJIUMaTa, HapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ COoNU, UX (PU3UUYECKHe U XMMHYECKHE CBOMCTBA,
nojgy4yeHue u npuMeHeHue. KadectBeHHast peakiusi Ha kapOoHaT-MOHBL. Vcnosibp3oBaHue kapOOHATOB B
OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHX yriepoia (MeTaH, 3TaH,
STWIIEH, aleTWIEH, 3TaHOJ, TIULEPUH, YKCYyCHas Kuciora). [IpupogHble MCTOYHUKH YIJIEBOAOPOJOB
(yroiab, mnpupogHbIA Ta3, HEPTb), MPOAYKTHl HUX MepepaboTku (OeH3MH), MX pOJb B OBITY H
IPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: KUpaX, OelKax, yriieBojax — U UX
poOJIu B )KM3HU ueoBeka. MaTepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COeIMHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOICTBa, MojiyueHHe M npumeHeHue. CoeanHEHus
KpeMHust B ipupoie. O01ue npencrasienus oo okcuze kpemuus (1V) u kpeMHueBoit kucinote. CHIMKATHI,
UX HCHOJb30BaHUE B OBITY, B NMPOMBIIUIEHHOCTH. BakHeilne cTpouTenbHble MaTepHuaibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeToH, jkene300eToH. [IpobOmeMbl 0€30MacHOTO WCIONIB30BAHUSI CTPOUTEIHHBIX
MaTEepUasoB B NOBCEAHEBHOMN XKHU3HHU.

Xumuueckuii IKcnepumenm:



U3yuyeHue o0pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSHOW KHCIOTHI, IPOBEICHHE
Ka4eCTBEHHbIX pPEAKUMH Ha XJIOPUA-UOHBI M HAONIOJEHUE IPU3HAKOB HUX NPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe W XHMMUYECKHE CBOWCTBA TAJOI€HOB M HX COCAMHEHHH (BO3MOXHO
UCIOJIb30BaHUE  BUAEOMATEPUAIOB), O3HAKOMIIEHHME C o0pa3lamMu  XJOPHJIOB  (TaJIOr€HHUJIOB),
O3HaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
HaOJroleHne Ipouecca OOYyIJIMBaHUs caxapa MOJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHOI CEpHON KUCIOTHI, IPOBEICHHE KAaYeCTBEHHOW PeaKkIny Ha
Cyab(aT-uoH U HaOII0IeHUEe IIPU3HAKa €€ IPOTEKaHMsl, 03HaKOMJIEHHUE ¢ (PU3NYECKMMHU CBOMCTBAMU a30Ta,
docthopa m ux coenuHEHUH (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEpHANIOB), O00pa3laMu a30THBIX M
dochopHBIX ynoOpeHui, IOJlyuyeHHe, coOMpaHMEe, pacllo3HaBaHME M H3y4YE€HUE CBOMCTB aMMHMaKa,
NpOBEIEHUE KAaYeCTBEHHBIX PEAaKUMH HAa MOH aMMOHHUS U QochaT-HOH U H3y4YCHHE NPU3HAKOB HUX
IPOTEKaHUs, B3aUMOACHUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI € MeIbl0 (BO3MOXHO
UCIIOJIb30BAHUE BUICOMATEPUAIIOB), M3yUYeHHE MOJETIeH KPHCTAUIMYECKUX PEHIETOK anMasa, rpadura,
¢ysuiepeHa, 03HAKOMJIEHHE C IIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IIPOTUBOra3a, MOIy4eHUE, COOMpaHKe, PAcllO3HABAHUE U U3Y4YEHUE CBOWCTB YIJIEKHCIIOrO
rasa, NpoBEJCHUE KAYECTBEHHBIX peakluil Ha KapOOHAT M CHUJIMKAT-WOHBI M M3Y4YEHHE NPU3HAKOB UX
IIPOTEKAaHUs,  O3HAKOMJIEHHWE €  NPOAYKIMEH  CHWIMKAaTHOW  IPOMBILUIEHHOCTH,  PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe « BakHele HeMeTalluIbl U UX COCIUHEHUS».

MeTaJibl M UX COETMHEHUS

OOwast xapakTepuCTHKa XMMHUYECKHUX JIEMEHTOB — METAJJIOB HAa OCHOBAaHMM MX IIOJIOKEHHS B
[Tepuoanueckoit cucreme xumuueckux siaemeHToB Jl. . MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauIoB. MeTanyeckas CB3b U METAIMUECKasi KpUCTAJUINYECKas peIETKa. DIEKTPOXUMUYECKUH psijl
HanpspKeHUH MeTaisioB. OuU3nyeckue U XMMUYECKHUE CBOMCTBA MeTaiioB. OO1ue crnocoObl MOITyYeHUs
meTasuioB. [ToHsATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBsl (CTab,
YyT'yH, JIOPATIOMUHUMN, OpPOH3a) U UX IPUMEHEHNE B OBITY U IPOMBILUIEHHOCTH.

[Ilenouynsle MeTa/IBL: TNOJIOKEHUE B llepmonnyeckoil cucTeMe XMMHMUYECKHX 3JIeMEHTOB /.
W. MenneneeBa, cTpoeHre UX aTOMOB, HAXOKJIEHUE B Tpupoje. Pu3nyeckue 1 XMMHUUECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpUs U Kaynsd. [[puMeHeHune menoyHsIx MeTauioB U
UX COCIMHEHHH.

[[{erouHO3eMeENbHBIE METAUIBI MarHMil W KalblUil: mojokeHue B Ilepumoandeckoil cucreme
xumuyeckux daemMeHToB [I. . MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXAeHUE B nipupoae. Pusnyeckue
Y XMMHYECKHE CBOWCTBA MarHus U Kaiblysl. BaxHeine coennHenns Kanblus (OKCHU, THIPOKCH/T, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUs..

Amomunuii: nonoxenue B Ilepuognueckoit cucreme xumudeckux snemeHToB J[. . Menneneesa,
CTPOCHHE aTOMa, HaXOXJACHHUE B Ipupoe. Pu3nuecKkre 1 XUMUUYECKHE CBONCTBA alfOMUHUSA. AMBOTEpHbBIS
CBOMCTBA OKCHJAA U TUAPOKCUIA ATFOMUHUSA.

Keneso: monoxenue B lleproguueckoit cucreme xumuueckux snemeHToB . M. Menneneesa,
CTPOEHHE aToMa, HaxokJAeHue B mpupoae. PuU3MYECKHE W XUMHYECKHE CBOMCTBa keneza. OKCHUIBbI,
ruapokcuabl u conu xenesa (11) u xxenesa (II1), ux cocra, CBONCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpaslamMu METa/UIOB W CIUIABOB, MX (DM3WYECKUMH CBOWCTBAMH, H3yYCHHE
pe3yNbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), OCOOEHHOCTEMH
B3aMMOJICHCTBHSI OKCHJa Kallbliug M HATPHUS C BOAOM (BO3MOYKHO HCIOJb30BAaHUE BUICOMATEPUATIOB),
UCCJIeIOBAHNE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS Keje3a B KUCIOpoie (BO3ZMOKHO



UCTIOJIb30BaHUE BHUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIil Ha MOHBI: MarHHS,
KaJIbIIMS, aTlOMUHMS, ITMHKa, *kene3a (1) u xxenesa (II1), menu (I1), HaGmomeHe U ONTMCaHKUE TTPOLIECCOB
OKpAITMBaHUS IIJIAMCHH HOHAMU HATPHS, KATHSI ¥ KaJTbITHS (BO3MOXKHO MCTIOIH30BAHUE BUICOMATEPHUATIOB),
UCCIieIOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA AalIOMUHHMS W THAPOKCHIA IIUHKA, pPEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaykHele MeTallIbl U X COSTUHEHUSD).

XumMus ¥ OKpy:Kaomas cpeaa

BemecrBa u Marcpuajibl B IMOBCEAHEBHOM JXKM3HM YeIOBeKa. be3omnacHoe HCII0/Ib30BaHKUE BEILIECTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I IIOMOIIB TP XUMHUYCCKUX 0XKOTraX U OTPABJICHHUAX.

XUMHUECKOE 3arpsa3HEHUE OKPYIKAIOIIeH cpe/ibl (MpeesibHast A0MyCTUMAasi KOHIICHTPALIHs BEIIECTB,
nanee — [1/1K). Posib XuMum B pelieHur SKOJIOTHISCKUX TIPOOIIEM.

Xumuueckuit 3kcnepumenm:
M3y4eHHe 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).
Meoswcnpeomemnwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3el MPH M3yYEHUU XUMHUU B 9 Kilacce OCYLIECTBIISETCS 4epes3
UCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK ¥ MOHATHH, SBISIOLIMXCS CUCTEMHBIMU
JUISL OTJIEIIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0m1e ecTeCTBEHHO-HAYYHbIE MTOHSATHS: HAyUHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CUHTE3,
Kiaccuukanus, MepuoaMIHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpPEHUE, MOJEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPUAIIHI.

®dusuka: Marepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHU, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, OJJICKTPUUYECKUN 3apsiji, MPOBOJHUKH, TOJYINPOBOJHUKH, JUAJIECKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TelO, OO0BEM, arperaTHoe COCTOSHHWE BeIIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUTMYECKasi pPEmIE€TKa, CIUIaBbl, (PU3WYECKHE BEIMYMHBI, EIUHUIIBI HM3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorus:  ¢gorocunTes, npixaHue, Ouocdepa, HSKOCHCTEMA, MHUHEpPAIbHbIE yIO0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadusa: atmocdepa, ruapocdepa, MUHEpasbl, TOpHbIE MHOPOJbI, IOJE3HbIE HCKOMAEeMbIe,
TOIINBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE PEe3yIbTaThl OCBOCHHS ITPOTrPAMMBI OCHOBHOTO 00IIIEr0 00pa3oBaHUs JOCTHTAIOTCS B
XoJle OOy4eHHs XUMHUHU B EIMHCTBE y4eOHOW M BOCIUTATEIBHON [EATEIBHOCTH B COOTBETCTBUHU C
TPAAUITMOHHBIMA  POCCUUCKUMHU  COIMOKYJIBTYPHBIMH W  JIyXOBHO-HPAaBCTBEHHBIMH  I[€HHOCTSIMU,
MPUHSITHIMU B 00IIIECTBE MpaBUIaMH M HOPMaMHU MMOBEJCHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIMO3HAHUS,
CaMOpa3BUTHUSA U COLMATM3ALUHN 00yYaIOIINXCS.



JInuHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACUIMPEHUE OIbITA EATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) MaAaTPUOTHYECKOI'0 BOCIIUTAHM S

LIECHHOCTHOTO OTHOILIECHHUSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HMCTOPUYECKOMY H HAy4YHOMY
HACJIe/INI0, IOHUMaHMs 3Ha4eHUsl XMMUYECKON HAayKU B )KM3HU COBPEMEHHOIO OOLIECTBA, CIIOCOOHOCTH
BJIAJCTh JOCTOBEPHOM MH(OpPMALMEH O TEepeloBBIX JOCTH)KEHUSX U OTKPBITHUSAX MHUPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 yCTpoicTBE MHpa U 00LIEeCTBa;

2) IpaxKIaHCKOT0 BOCIIUTAHUS:

IPEJICTaBICHNS O COLMAIBbHBIX HOpPMaxX M IPaBWJIAX MEXKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHUKATHUBHOI KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHOUCCIIe10BaTeIbCKON, TBOPUECKOM
U JpyTUX BUAAX JACATEIbHOCTH, TOTOBHOCTH K pa3sHOOOPAa3HOH COBMECTHOH JESATEIBHOCTH IIPU
BBINOJIHEHUM YUY€OHBIX, IMO3HABATEJIbHBIX 3a/]a4, BBIIOJHEHUH XMMHYECKUX JKCIEPUMEHTOB, CO3AaHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B Ipoliecce ITOH ydeOHOM
NeSITeIbHOCTH, TOTOBHOCTH OILICHWBAaTh CBOE IOBEJEHHE M IOCTYIKH CBOUX TOBapuUIeH € MO3ULIMU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUSI ITOCIIEJCTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHYECKUE TMPEACTABICHUS O BELIECTBE M XUMHYECKOW pEaKIMH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE OCHOBY ISl IOHUMAHUSI CYITHOCTH HAyYHOU
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIbI, B3aHMMOCBS3IX
YeJIOBEKa C MPUPOIHOUN CPeoif, O POIM XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

IMMO3HAaBaTCJIbHbIC MOTHBBI, HAIIPABJICHHBIC HA IMOJTYYCHHUEC HOBBIX 3HAHUI 110 XUMUU, H€06XOI[I/IMBI€
JJIA 0OBSICHEHHS Ha6J'II-OI[aCMLIX nmponeccoB u HBHCHHﬁ, HO3HaBaTeJIBHOI>'I, PIH(l)OpM&LIPIOHHOfI u
YUTATEIbCKOM KyJbTYpbl, B TOM YHCJIC HaBBIKOB CaMOCTOSTCIbHON pa6OTI>I C y‘-Ie6HBIMI/I TCKCTaMH,
cnpaBquoﬁ HHTepaTypOﬁ, JAOCTYITHBIMU TEXHUYCCKUMU CPEACTBAMU I/IH(i)OpMaLII/IOHHLIX TCXHOHOFI/Iﬁ;

UHTEpeC K OOY4YeHHMIO M TO3HAHUWIO, JHO003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHOW M UCCIIENOBATEILCKOM JEATEIBbHOCTH, K OCO3HAaHHOMY BBIOODPY
HATPaBIEHHOCTU U YPOBHs 00yUYEHUS B JAajbHEHIIEM;

4) ¢popMupOBaHHS KYJbTYPHI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KHU3HM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha
3/10pOBbI 00pa3 >KM3HU, OCO3HAHWE TOCJIEACTBUNA M HENMPHUSITHE BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KyPEHHs), HEOOXOIUMOCTH COOIIOIEHUS TPABUII O€3011aCHOCTH TP OOPALICHUH C
XUMHUYECKHMHU BEILIECTBAMU B ObITY U peaibHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K NMPaKTUYECKOMY HU3YUYEHHIO Mpodeccuil U TpyAa pa3InyHOTO poja, YBaXKEHHE K TPYAY U
pe3yipTataM TPYJIOBOH NEATEIBHOCTH, B TOM YHCIIE HAa OCHOBE NPHUMEHEHUS NPEIMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHBIA BHIOOp MHIMBHJYyaJbHOM TPAEKTOPUU MPOAOIDKEHHS OOpazoBaHHs C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIenTHON
npo¢eCCHOHATBHON NIEeATENFHOCTH U PAa3BUTUS HEOOXOTUMBIX YMEHHUH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHanbHOM cpere;



6) 9KOJIOTHYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLICHHE K MPUPOE KaK HCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE e
CYILLIECTBOBAaHMs, MOHUMAaHUE IIEHHOCTH 3J0pOBOrO0 M 0e30macHOro obpasza >KM3HH, OTBETCTBEHHOE
OTHONIICHHE K COOCTBEHHOMY (HM3MYECKOMY | TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH
coOnrofieHusl MpaBuil OE30MacHOTO IMOBEACHHsI MpH paboTe ¢ BEIIeCTBaMHU, a TaKXKe B CHUTYalUAX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTM NIPHUMEHATH 3HAHMS, IOJIy4aeMble IpPU HM3YYEHUM XUMUH, JJIs PELIEHUs 3ajad,
CBS3aHHBIX C OKpPYXKalOIIeW MPUPOJHOW CpPEeAOM, Ul IOBBILICHHUS YPOBHS DKOJIOTMYECKOW KYJIBTYPBI,
0CO3HAHMS TTI00AILHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM 1 My Tel UX peleHus MoCpeaCcTBOM METO/I0B
XUMMHH, DKOJOTMYECKOIO0  MBIIUICHUS, YMEHHMS PYKOBOACTBOBAaTbCA MM B  IIO3HABaTEIIBHOM,
KOMMYHUKATUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe MeTanpeMeTHBIX PEe3yIbTAaTOB BBIJCIAIOT 3HAYNMBbIE U1 (JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIC MTOHATHS (3aKOH, TCOPHS, MPUHIUIN, THIIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT H
JPyroe.), KOTOPbIE HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJISIOT Ha OCHOBE
3HAHWA W3 ATHX TPEIMETOB (DOPMHPOBATH IMPEACTABICHUE O IEJIOCTHON HAYYHOH KapTUHE MHUpa, U
yHUBEpcajbHble yueOHbIE NeWcTBUA (TO3HaBaTelbHbIE, KOMMYHHKATHBHBIC, PETYJISTHUBHBIC), KOTOPbHIE
obecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHHPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble Jornyeckue geicTBus:

YMCHUA UCITOJIB30BATh HpI/IéMI)I JIOTMYCCKOT'0 MBIIJICHH A IIPHU OCBOCHUUN 3HAHMIL: PACKpbIBATE CMBICII
XUMHUUYECKUX TIOHSTUM (BBI,Z[CJ'I}ITB HUX XAPaKTCPHBIC IMPHU3HAKH, YCTAHABJIIMBATL B3aUMOCBA3b C APYTUMU
HOHSITI/ISIMI/I), UCIIOJIB30BaTh IIOHATUA IJId OOBSACHCHHS OTACIBbHBIX (baKTOB u SIBJ'IGHI/II\/JI, BBI6I/IpaTB
OCHOBAaHUA W KPUTCpUH JIA KJ'IaCCI/I(I)I/IKaLII/II/I XUMHUYCCKHUX BCIICCTB M XHUMHYCCKUX peaKuHﬁ,
YCTaHAaBJIMBATL MPHUYUHHO-CICACTBCHHBIC CBA3U MCEKAY 00BbeKTaMHu HU3YUCHUA, CTPOUTH JIOTMYCCKHUE
pacCyKaACHUs (I/IHIIYKTI/IBHLIC, ACAYKTUBHEBIC, I1O aHaJ'IOFI/II/I), JCJIaTh BBIBOJAbBI U 3aKJIKOYCHU A,

yMEHHE TPUMEHSATh B TPOLECCe IIO3HAHUS MOHATHUS (IIpeIMETHbIE W MeTalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMble B XUMHH, TPE0OPa30BhIBATh IIMPOKO MPUMEHsEMbIE
B XMMHMH MOJIETIbHBIEC MPEICTaBICHUS] — XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMU4ecKast popmyna u
ypaBHEHHE XUMHMYECKOW pEeaKIMH — MpPU pelIeHHH Y4eOHO-TIO3HABAaTENbHBIX 3a7ay, C Y4ETOM 3THX
MOJICJIBHBIX TIPEJCTaBICHUN BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKM H3y4aeMBbIX
O00BEKTOB — XHMMHUYECKMX BEIIECTB W XWMHUYECKUX PEAKIHH, BBIABIATH OOILIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEACTBEHHBIE CBSI3HU U IPOTUBOPEYUS B U3yYaEMbIX IIPOLECCAX U SIBICHUSIX.

Ba3zoBble ncciiegoBaTesibCKHe AeiicTBUSA.

YMCHUC HCIIOJIB30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA ITO3HAHUA, 4 TAKIKC B
Ka4ye€CTBC OCHOBBI JJIs1 q)OpMI/IPOBaHI/IH THUIIOTE3LI ITO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX CymHeHHﬁ;

npuoOpeTeHne OmbiTa 10 IUIAHUPOBAHWIO, OPraHMU3allMd M MPOBEACHUID  YYCHUYCCKHX
OKCIEPUMEHTOB, yMEHHE HAONI0NaTh 3a XOJOM IMIpoIlecca, CaMOCTOSITEIIEHO TPOTHO3HPOBATH €ro



pe3ynbTar, GopMyIupoBaTh 0000IIEHHUS 1 BBIBOABI IO Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMUS,
COCTaBJISITh OTYET O MpOoIeTIaHHON padoTe.

Pabora ¢ nundopmaumeii:

yMEHHE BBIOUPATh, aHAJM3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3IMYHBIX BUAOB U Hopm
MNpeaAcCTaBJICHUA, IMOJIYy4YaCMYI0 U3 Pa3HbIX MCTOYHUKOB (Hay‘-IHO'HOHYHSIpHaSI JATCpaTrypa XUMHUYCCKOTO
COJIepKaHMsl, CIIPABOYHBIC 1TOCOOHs, pecypchl VIHTepHeTa), KPUTUYECKH OLCHUBATH NPOTHBOPECUYUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE NPUMEHSTh pa3JIMYHble METOJbl M 3alpOChl NpPU IOUCKE U OTOOpe HHpOpMaLUUd U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAWMBIX JUIS BBIMOJHEHUS YYE€OHBIX W TO3HABATEIbHBIX 3a]ad
ONpeNleNIEHHOr0  THUMA, [PUOOpeTeHHe oOmbplTa B 00JaCTH  MCIOJIb30BaHMS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMM, OBJAQJCHUE KYJIbTYPOM aKTUBHOIO HCIIOJIB30BAHMS Pa3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpMy NpesicTaBieHUs] WHGOpMALUU U
WITIOCTPUPOBATH pPelIaeMble 33/ja4i HECIOKHBIMU CXEeMaMH, TUarpaMMaMu, IpyruMu popMaMu rpaduxu
U UX KOMOMHALUSAMU;

YMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBATh B Mpoliecce y4eOHON U UCCIIe10BaTENbCKON e TeIbHOCTH
UHPOPMALIMIO O BIMUSHUHM TPOMBIIIICHHOCTH, CEIIbCKOTO XO34WCTBA W TPAHCIIOPTA Ha COCTOSHUE
OKpY Karollel MPUPOAHOHN Cpebl.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

YMEHHS 33/1aBaTh BOMPOCHI (B X0 [uanora u (Win) AUCKYCCHUH) TIO CYIIECTBY 00CYK/1aeMOU TeMBI,
bopMyTUPOBaTh CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOJIHEHHS TPE/JIOKEHHOM 3a/1a4H;

YMEHHS TIPEJCTABIATH MONyYEHHBbIE PE3yNbTaThl MMO3HABATEIHHOW MIESITENbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAI[UI0 PE3yJbTAaTOB BBHIMOTHEHHS XUMHUYECKOTO SKCIIEpUMEHTa
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOM PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUsI Y4eOHOro COTpYJIHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOW I103HABaTEIbHOM U
UCCIIEIOBATEIbCKON JEATENbHOCTH MPU PELICHUH BO3HMKAIOMIMX MpoOJIeM Ha OCHOBE Y4€Ta OOIIMX
MHTEPECOB W COIJIacoBaHMsI NO3UIUHM (0OCyXKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE ILTYPMBD»,
KOOpJMHALUSI COBMECTHBIX JEHCTBUM, ONPENCIICHUE KPUTEPHEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboTHI U ApyTHE).

PeryasiTuBHbIC yHHBepCcaJbHbIe y4eOHbIe eiiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OINPENENATh UEIU JACATCIBHOCTH, ILIAHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIUPOBAaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX U MMO3HABATEIbHBIX 33/a4, CAMOCTOSATEIBHO COCTABIAThH WUIIH
KOPPEKTUPOBATh MPEMIOKEHHBIM AJITOPUTM JEUCTBUI IPU BBITOJIHEHUM 33JJaHUNA C YYETOM IOITYUYEHUS
HOBBIX 3HAHUHN 00 U3yyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLHUAX, OLIECHUBATH COOTBETCTBHE IOyYEHHOTO
pe3ynbTara 3asBICHHOM LEIM, YMEHUE HCIOJb30BaTh M aHAJIN3UPOBATh KOHTEKCTHI, NPEAJIaracMbIC B
YCJIOBUH 3aJaHUM.



INNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ybTaTOB IO OCBOCHUIO 00S3aTENILHOTO COAEPKAHUS, YCTAHOBICHHOTO
TaHHOU (enepanbHON paboueil mporpaMMon, BBIICISIFOT: OCBOCHHBIE 00yYaIONUMUCS HAYYHBIC 3HAHUS,
YMEHHS ¥ cIOcOObI IeUCTBUH, crieupruecKue Ui MpeAMETHON 001acTu «XUMHUSD, BUJBI IEATEIbHOCTH
M0 TMOJYYCHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYalUsX.

K xonny oOydenus B 8 kjacce mpeiMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE JOJKHBI OTpPAXkaTh
c(OPMHPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMHUYECKUH IJIEMEHT, TIPOCTOE
BEIIIECTBO, CJIO)KHOE BEIECTBO, CMECh (OAHOpPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTEJIbHAs
aTOMHAas W MOJEKYJspHash Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJs
XUMHYECKOTO DJJIEMEHTAa B COCIUHCHHH, MOJIAPHBIA OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUIIATEIFHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKns, KJIacCu(DUKAIUS PEaKIIui: peaKIuu
COCIMHECHUS, PEAKIIUM PA3JIOKEHHUS, PEAKIIMU 3aMEIICHHs], PEaKIIuu OOMEHa, 9K30- U DHJIOTEPMHUUYECCKUE
peaxiuu, TerioBoi 3 PeKT peakuuu, SAPO aToMa, HIEKTPOHHBIN CII0i aToMa, aTOMHAas OpOUTAIIb, PaTUyC
aToMa, XMMUYEeCKasi CBsA3b, MOJISIPHAS M HETOJSpHAas KOBaJEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KATHOH,
aHWOH, pacTBOP, MaccoBas J0JIs BellecTBa (IIPOLICHTHAsSI KOHIICHTPAIIHS) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUHN U PUMEHSTH 3TH MTOHSATHUS IIPU OMTMCAHUHU
BEIIIECTB U UX MPEBPAILCHUIH;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUUISI COCTaBICHUS ()OPMYJI BEIISCTB M YPABHCHUN XUMHYECKHX
pEaKIU;

OTIPEIETIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEIIEHb OKUCIICHUS 2JIEMEHTOB
B OMHApHBIX COENMHEHUSX, MPUHAAJIE)KHOCTh BEIIECTB K OMNPEAeNEHHOMY KIACCy COEAUHEHUU II0
dbopmynam, BUJ XUMHUYECKOUN CBSI3H (KOBAJICHTHASI 1 MOHHAS) B HEOPTAaHUYECKUX COCTUHECHUSIX;
packpbiBaTh cMmbica Ilepumoanueckoro 3akona JI. M. MengeneeBa: neMOHCTpUPOBATH MOHMMaHHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT MX MojoxeHusa B llepuomnueckoi
CHUCTEME, 3aKOHOB COXPAaHEHHUsI MACChl BEUIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUS,
3aKOHa ABOTajpo;

OTMKCHIBATh U XapakTepu3oBaTh Tabmuunyo Gopmy [lepromudeckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pa3inuaTh MOHSITUS «TJaBHAs moAarpynmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpymma)y, mMansie u
0oJIbIITNE TIEPHO/IbI, COOTHOCUTh 0003HAUYEHMsI, KOTOphIe uMetoTcst B Tabmuie «llepuoandeckas cucrema
xumuyeckux siemeHtoB JI. M. MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOlee YHclIO DJIEKTPOHOB U PACIPEICICHHE HUX IO
AIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMUUYECKHUE PJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA, XUMUUECKHUE PEeaKIUH (TI0 YHCITy
U COCTaBYy YYacCTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3D (DEKTY);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX KJIIACCOB, TTOATBEPIKIAS
ONHUCcaHue NPUMEPAMH MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUN;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT HX KAaue€CTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIK0 XUMHUECKOTO
aremMeHTa 1o GopMmysie COSTMHEHHUSI, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI TIO
YPaBHEHUIO XUMHUUECKOW peaKklny;

MPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEILHON JCATENHPHOCTH — aHaJIM3 W CHUHTE3, CpaBHEHUE,
00001IeHNE, CHUCTEeMATH3aIINI0, KIACCH(UKAINIO, BBISIBJICHUE MPUYWHHO-CICACTBEHHBIX CBSI3€d — IS
W3YUYEHHUsl CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKIHMi, €CTECTBEHHO-HAyUHbIE METOJbl IO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);



CJIEZIOBaTh IMPaBHJIAM ITOJIb30BAHMS XUMHUYECKON MOCYIOH M JTa0OpaTOpHBIM OOOPYJOBaHUEM, a TaKKe
npaBuiIaM OOpallleHus C BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TI0 BBITIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHX ONBITOB MO MOJYYEHUIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa),
IPUTOTOBIICHHIO PACTBOPOB C OMPEICIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BENIECTBA, INITAHUPOBATH U
MPOBOJANTH XUMHYECKHE YKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IMIEIOYCH U KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoIpTaIeH, METHIIOPAHX U IPYTHe).

K koH1y 00yuyenus B 9 kijiacce npeaMeTHbIE pe3yibTaThl HA 6230BOM YPOBHE JOKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHUN: XUMHYECKMHM 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIHOCTD, CTEIIEHb
OKHCIICHHSI, XUMHUYECKasi PEaKlus, XUMAYECKas CBs3b, TEIUIOBOH A(PQEKT peakuuu, MOJb, MOJSPHBIN
00BEM, PacTBOP, AJIEKTPOJIMUTHI, HEIIEKTPOIUTHI, MEKTPOIUTHYECKAsS AUCCOLMALMUS, PEAKIIMA MOHHOIO
oOMeHa, KaTalnu3aTtop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE M HEOOpAaTHMBbIE PEaKINH, OKUCINUTEIHLHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIIEHNE M BOCCTAHOBJICHHE, AJIJIOTPOIIHNS,
amM(OTEpPHOCTh, XUMHUYECKas CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUTMYECKast), KpUCTAJUIMYEeCKas penIeéTka,
KOPpO3Usl METAJUIOB, CIIJIaBbl, CKOPOCTh XMMHUUYECKON pEaKUuy, MPEIEIbHO JOIYCTUMAs KOHLIEHTPALUs
ITJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKHX ITOHATUI U IPUMEHATD 3TU NOHATHS IIPU OITMCAHUU
BEILECTB U UX IPEBPALLECHUN;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY Ul COCTaBJIECHUs (DOPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX
peaKuuii;

ONPEACIATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XUMUYECKUX DJIEMEHTOB B COCJUHEHMSAX Pa3IM4HOIO
cocTaBa, MPHHA/UIEKHOCTh BEIIECTB K OINpeleNEéHHOMY KJaccy COEIMHEHUH 1o QopmyiaMm, BHUJ
XMUMHUYECKOH CBsI3U (KOBaJIEHTHAs, HOHHAS, METAJNINYECKas) B HEOPraHMUECKUX COETMHEHUSX, 3apsi/l HOHA
0 XMMHUYECKOH (opMmyJsie, XapakTep cpeibl B BOJIHBIX pacTBOpax HEOPraHWYECKUX COEAMHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cmbica llepuoanueckoro 3akona JI. M. MenneneeBa U J€EMOHCTPUPOBATH €r0 MOHUMAHHUE:
OTMCBIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy Ilepuonnueckoil cucreMbl XMMUYECKHX 3J€MEHTOB:
pa3nuyath MOHATHS «IJIaBHas nmoarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynmna)», mansie u
OonblIMe MEpUOJIbl, COOTHOCUTh O003HAUEHUS, KOTOPble HMEIOTCS B IMEpHOAMYECKON Tabmuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sJipa, oo1ee
YHCIIO JIEKTPOHOB U PAaCHpeieNIeHHe UX O IEKTPOHHBIM CJI0SIM), OOBACHATH 00IHEe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCAUHEHUH B IpeJenax MalbIX IIEPUOAOB U TJIABHBIX MOATPYMI C
Y4€TOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHUE 3JIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMHUUECKHUE PEAKINH (IO YHCITY
U COCTaBYy YYacCTBYIOLIMX B pEAKIMHM BELIECTB, MO TEMIOBOMY 3(PQEKTy, MO0 HM3MEHEHHUIO CTeleHeH
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHeUU(UIECKHe XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIOKHBIX
BELIECTB, MOATBEPKAsl ONMCAHUE IPUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX
XUMHYECKHUX PEAKLINN;

COCTaBIATh YPABHEHMSI DIIEKTPOJIUTUYECKOW [UCCOLMALMM KHUCIOT, IIEJIOYed M COJeHl, TOJHBIE H
COKpallIEHHbIE ypaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHUS pEeaKluil, IMOATBEPKAAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYHIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUA TOCPEACTBOM COCTABIECHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIHA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTH IPOTEKAHHS
XMMHUYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBUSIX;



BBIUHUCIISATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAaCCOBYIO JA0JII0 XUMUYECKOTO
3JIeMeHTa Mo (hopMyJie COEAMHEHUS, MAaCCOBYIO JOJIO BEIIECTBA B pacTBOPE, INPOBOJUTH Pacu&€Thl IO
YPaBHEHHIO XUMHUYECKON peaKIni;

coOuro/1aTh MpaBWia MOJIb30BAHUSA XMMUYECKOH MOCYJIOH U J1a0OpaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
npaBuia 0OpalieHus ¢ BEUIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU IO BBIMOJHEHUIO J1a00OPaTOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHAKa U YIJIEKUCIOIO
rasa);

IPOBOJIUTh PEAKLIMHU, IMOJITBEPXKAAIOLINE KAaueCTBEHHBIH COCTAB PA3IMUYHBIX BELIECTB: PACIO3HABATH
OTIBITHBIM IYTEM XJIOpUA-, OPOMHI-, HOIU -, KapOoHat-, hocdar-, CHIMKaAT-, CyIab(ar-, FTUIPOKCUI-UOHBI,
KaTHOHbl aMMOHMS M MOHBl H3YYEHHBIX METaJUIOB, IPHCYTCTBYIOIIME B BOJHBIX PacTBOPax
HEOPraHMYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBbICIUTEIBHON JAEATENbHOCTH — aHAJIW3 U CHHTE3, CpPaBHEHHE,
00o001IeHne, CUCTEeMAaTH3aIUI0, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBS3€H — JUIS M3yYeHHs] CBOMCTB
BEILIECTB U XUMHMUECKUX PEaKIHil, eCTECTBEHHO-HAyYHble METO/Ibl I03HAHMsI — HAOII0I€HUE, U3MEPEHHE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUME

8 KIIACC
Ne HanmenoBanue pa3zieiioB U TeEM IPOrpaMMBbl KonmyecTBo yacos OnextpoHHbie (IU(POBLIC)
n/m Beero|| Konrponeusle | Ilpakrtuyeckue 0bpasoBaTeNbHbIE PeCypChl
paboThI paboThI
Pazgen 1. [lepBoHayajibHble XUMMHYECKHE TIOHSITHSA
1.1 | Xumus — BakHast 00JIACTh €CTECTBO3HAHMS U TPAKTHIECKOM 5 2 bubnmnoreka LHOK
NEeSITETbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
1.2 |BemecTBa 1 XMUMHUYECKHE PEAKLIUU 15 1 bubnmnoreka LHOK
https://m.edsoo.ru/7f41837¢c

|I/ITOro o pazjaeiy H 20 H

|Pa3ue.11 2. BaxkHeliue npeacTaBuTe 1M HEOPraHMYEeCKUX BelleCTB

2.1 |Bo3nyx. Kucnopoa. ITonsitie 06 okcumax 6 bubnmnoreka [HOK
https://m.edsoo.ru/7f41837¢c
2.2 |[Bomopoa.IloHsiTHE O KUCIOTaX U COMSAX 8 1 bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
2.3 |Boma. PactBopsr. [loHsiTHE 00 OCHOBaHUSAX 5 1 1 bubnmnorexka [HOK
https://m.edsoo.ru/7f41837¢c
2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COCTMHEHHUN 11 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c

|I/IToro 0 pasjeny H 30 H

Paznen 3. llepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CtpoeHue atoMoB. XUMHUYeCKAs CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIUN

3.1 |[lepuomnveckwmii 3akoH u [lepuoaudeckas cucrema 7 bu6muoreka [JOK
xumuaeckux 3nemeHToB [I. . MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE 8 1 but6mmoreka [IOK
peakum https://m.edso0.ru/7f41837c

Wroro no paszneny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c




No HanmMenoBanue pa3iesioB U TEM IPOTrPaMMBI KomnuecTBo uacoB ‘ OnekTpoHHBIE (IUPPOBHIE)
n/n Beero|| Konrposnsubie | IIpaktuueckue 06pazoBaTeNbHEIC PECypChI
paboThl paboThl
PeszepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo0.ru/7f41837c
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 5 |
9 KUIIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMsl KonuyecTBo yacos OnexkrponHbie (IH(POBLIE)
n/m Bcero| KonTponbHbie [IpakTHyecKue 00pasoBaTeNbHbIE PECYPChl
paboThI paboThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
1.1 |[loBTrOpenue u yriayGieHrne 3HaHUN OCHOBHBIX Pa3/Ie€ioB ) 1 bubnmnorexka HOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIHi 4 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636
1.3 | DnexTponuTuyeckas Auccouuanys. XMuMHUUECKUe Peakiuy B 8 1 1 bubnuoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
|I/IT0ro 110 pasjeny H 17 H
|Pa3z[en 2. HeMeTaJJIBI H HX COeTMHEHHUS
2.1 ||O0mas xapakTepuCTUKa XUMUYECKHX 3J1eMeHTOB VIIA- 4 1 bubnuoreka [JOK
rpymimbl. ['anoreHsl https://m.edso0.ru/7f41a636
2.2 ||OO0rmmas xapakTepUCTHKAa XUMUYECKHX dJIeMeHTOB VIA- 6 bu6muoreka [JOK
rpynnbl. Cepa u e€ COeTMHEHUs https://m.edsoo0.ru/7f41a636
2.3 ||OO0mmas xapakTepUCTHKAa XHUMUYECKHUX 3JIEMEHTOB VA- 7 1 bu6muoreka [JOK
rpynnsl. A3oT, hochop 1 X coenHEeHHS https://m.edso0.ru/7f41a636
2.4 ||OO0mmas xapakTepuCTUKa XMMUYECKHX 3J1eMeHToB [VA- 8 1 2 bubmuoreka [JOK
rpYIIbL. YTIEPO ¥ KPEMHHUI M UX COSTUHECHUS https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pa3jeny H 25 H
|Pa3;[eJ1 3. MeTa/li1LI M X COCIUHEHUS
3.1 ||O0mme cBOMCTBa METAIIJIOB 4 bubmuorexa [JOK

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




No HaunmenoBanue pa3aenoB U TeEM IPOrpaMMBbI KonnyecTBo vacos ‘ OnekTpoHHbIE (IUPPOBHIE)
n/n Bcero|| Kontponbueie | Ilpakrtudeckue 06pazoBaTeNbHEIC PECypChI
paboThI paboThI
3.2 ||Baxueiimue MeTaibl U UX COEQUHEHUS 16 1 2 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pasleny H 20 H
|Pa3uen 4. XumMmus ¥ OKpYy:Kamouas cpeaa
4.1 |BemecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bu6nmmoreka [IOK
https://m.edsoo0.ru/7f41a636
|I/IT0r0 10 pasjeny H 3 H
PesepBHOE Bpems 3 bubnmnoreka [HOK
https://m.edso0.ru/7f41a636
|OBILEEE KOJJMYECTBO YACOB I1O ITPOTPAMME | 68 | 4 | 7 [




YUYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., AKnroHEepHOE
obmectBo «M3aatenbeTBo «IIpocBenenner
» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymon U.I'., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBenienne»

Tﬂ6JIHHI>Il HepI/IOILI/I‘-IGCKaH CHCTCMAa XUMHUYCCKHUX 3JICMCHTOB I[ . MCHI[CHGGBa, Ta6HI/IHa

pacTBOPpUMOCTH, BHGKTpOXI/IMI/I‘IeCKI/Iﬁ PAa HAIIPSPKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb. - Peann3anusi-
tpedoBannii-OI'OC-ocHOBHOT0-00111€T0-00pa30oBaHus.-MeTo IuUecKoe-TI0COOre-11s-

yuantes.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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