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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE denepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMmHuHM Ja€T TMpeACTaBIEHUE O IeNAX, OoOmeld cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIONIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNbHOE NPEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBACT paclpeaesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHAYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBbI Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeNeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSTEIbBHOCTH 00Y4aroIIerocs o OCBOEHUIO Y4€OHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH i1 (pOpMHPOBAHUS MUPOBO33pEHUsI 00y4arolerocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (OPMHUpPYEMble XUMHUEH
NpPEJCTaBICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBON U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (yHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk U B
npodecCHOHATIBHOMN 1S TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0ydJaronuxcs.

JlaHHble HampaBieHHUs B OOYyYEHMHM XMMHU O0OECIEUMBAIOTCS CHEUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNEeNarornyeckd aJalTHPOBAaHHBIM OTpakKEHUEM
0a30BOM HAYKW XMMUU Ha ONPEJCIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOCHUE
00yYaromKMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAEIBHBIX 3HAUMMBIX TOHSATHIH OPraHu4YeCcKOi XUMHH.



CrpykTypa colepkaHHsl IPOrpamMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja K eé msydeHuro. CopepixaHHe CKJIAAbIBAETCSI U3 CUCTEMbI NMOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OPraHW30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOH CBS3H;

— MPE/CTaBIEHUH 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA IIOCIEIOBATEIILHO OT OAHOTO YPOBHA K JIPyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XMMHUHU CIOCOOCTBYET (OPMHPOBAHUIO IPEACTABIECHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUNW H3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3aiaya y4eOHOro MpeaMeTa COCTOUT B (pOPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
MPHUOOIIEHNHN K HayYHBIM METO/1aM MTO3HAHUS IIPU N3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKlUii, B
(GOpMUPOBAHMM U DPA3BUTHUM [O3HABATEJIIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpaleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3ydyeHUH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
NPUOOPENTHN TaKKUe LIEH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY IPHHATUIO PEIICHUH, CIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HU;

— HaNpaBJIeHHOCTh OOY4YEeHHs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O0O0ydJaromuxcsi K
CaMOCTOSITEJIBHOW  ITO3HABATEJIbHOW  JEATENBHOCTH, HAy4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIUMUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
qucIe YMEHMH OOBSCHATH W OLICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPH H3YYEHUH XUMHH, TNPUMEHATh HMX TMpPH peleHuH npobdieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU NESITEIBLHOCTH;

— (popMupoBaHue y 00ydaromuxcs I'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBON JEATEIBHOCTH B LIEIAX COXPAHEHMsI CBOETO 3J0pPOBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpenbl;



— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

[To ygyeOHOMY IIaHY IIKOJIBI HA U3YYEHHUE XUMUHU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS
oTBOJUTCA 68 yacoB: B 8 knacce- 34 yaca, B 9 xitacce — 34 yaca.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTrosiHue BeulecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMeIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOMI0JeHne pU3nUecKuX (IUIaBJICHUE BOCKA, TastHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuuid (pa3loxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOMBINIIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopoa — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOIE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI morydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnus oOCHOBaHHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosmyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEIEIICHUE COCPKaHMsl KUCIOPOJa B BO3yXe, MOTydeHHE, COOMpaHHe,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMid OKCHIOB M OIMCAHWE WX CBOKMCTB, TMOJy4YCHHE, COOMpaHUE, pacro3HaBaHWE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHHUS OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEJIOYEH, M3ydyeHUe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIEPUMEHTANBHBIX 3a]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALUKA XUMHUECKUX OdleMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHtos J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX suaep. HM3otombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS Pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nonsipHas u HENOJISIpHAsL) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHus.  OKHMCIUTENbHO--BOCCTAHOBUTENBHBIE — peakuuu. IIpomeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHHe OoOpa3LOB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJAEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3YUYEHUU XMMHHU B § KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0me ecTecTBEHHO--HAyYHbIE TOHSATHS: HAy4YHbIM (DakT, rurmore3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHBHOCTb, MOJIEKYJa, SJEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TIOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KaIbLUUsA W UX COCOUHEHHM B COOTBETCTBUHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (110 YHCITY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopocTu XumMHueckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMM M COJIE B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yel W cojeil (BO3MOXKHO HCIIONb30BaHHE BUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHE, peakLUUU pa3IokKEHHUs, COCIUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenienn okucieHus. CTpoeHne M (puU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia HAa OPraHK3M uesoBeka. BaxkHelme Xaopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOAU(DUKAIIMU KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeAcTaBUTENS Kiacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COeIMHEHUH B IpUpoae. XHMHUECKOE 3arps3HEHUE OKpYKaIoLeHd cpenasbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYEeCKHe cBoicTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (OOIIMEe Kak TMpEACTaBHTENS Kilacca KHUCIOT W
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIU(PUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBA, IOJydeHMEe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue NpHu3HakKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, paclo3HaBaHWE M U3YyYCHHE CBOWCTB aMMHaKa, IpOBEICHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPHUCTAUIMUECKUX PEUIETOK anMasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, NPOBEJCHHE KAYEeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. OJIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. Pu3MYecKHne U XHUMHUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ilepronnueckoi cucteMe XuMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/Ia TFOMUHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCHOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOMrOIEHUE U OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCIMHEHUSI.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeeNibHast JOMYCTUMast KOHIICHTPaIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanust MeXIpeAMETHBIX CBA3€H MPU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1IMe eCTeCTBCHHO-HAYYHBIC TOHSTHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsa, MPOBOJAHUKH, IOJYIIPOBOJHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COLMATIM3ALMN O0yUarOIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYyIHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENbCKOM, TBOPUECKOW M JPYTMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeNbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEIOBEKa C MPHUPOJHON CPEIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM0o00pa30BaHUI0, IPOCKTHON M UCCIIEN0BATEIbCKONW AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHME IOCJIEACTBUH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO Mpodeccril U TpyAa pa3iIudHOro poja, yBaXeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUJI OS30MMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOJIH30BaTh MOHATHUS I OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH M3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBI3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJJ0M MpoIlecca, CaMOCTOSTEIBHO IPOTHO3UPOBAThH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METO/IbI U 3alPOCHI IPU MOUCKE U 0TOOpe MHPOpPMAIH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpPMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B TMpollecce Y4eOHOM U HCCIeN0BaTeIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh NN AEATENBHOCTH, NIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISAITh WM KOPPEKTUPOBAaTh IMPENJIOKEHHBIM alrOpUTM AEUCTBUN NIpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuy COeAUHEHNUS, pEaKLUU Pa3IOKEHUs], PEAKIUKU 3aMEIlEHUs, PEeaKuu
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUI;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, IOATBEP)KJas  ONHUCAaHUE IpPUMEpPaMM  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AIINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJIbI  TO3HaHWs  —  HaOmoJeHue, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWUMHUYECKOW TIOCYIOM U  JTabOpaTopHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAAa M KHCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaclO3HaBaHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS, XMMHYECKasi pEeakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKLUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleiabHO JOMyCcTUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTb 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MajbIX IIEPUOIOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENCHEW OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM TUCCOLMALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM IMYTEM XJOpUA-, OpoMmuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne Aynutopubix | Ha (uudposbie)
pa3aesioB U TeM KoHTpoabHbIe I[pakTHyeckune
n/n Bcero CaMOCTOATEIbHO o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoTsI padoThbI
€ U3y4yeHue pecypchbl
Pasznea 1. [lepBonavanbubie xumMudeckue nousaTus (10 yacon)
Xumus —
BakHas 00J1acTh
bubnuorexa [JOK
€CTECTBO3HAHMS
1.1 . TOAKTHIECKORH 5 3 3 2 https://m.edsoo.ru/7f
p 41837¢
NEeATEIbHOCTH
YeJIoBeKa
BemecTtBa n bubmnoreka IIOK
1.2 XUMHUYECKHE 15 7 7 1 https://m.edsoo.ru/7f
peakuuu 41837c
Hroro 1o pasneny 20 10 10
Paznen 2. BaxkHeiimme npeacraBuTe/im Heoprannieckux Bemects (16 yacosn)
Boznyx.
yx bubanoreka LIOK
Kucnopon.
2.1 - 5 6 3 3 1 https://m.edsoo.ru/7f
OHSITHE O 41837c
OKCHIaX
Bogopon.
P Bu6nnorexa [IOK
ITonsitue o
2.2 8 4 4 1 https://m.edsoo.ru/7f
KHCJIOTaX B 41837¢
COJISIX RECRIAY
2.3 Bopa. PacTBopbl. bubnunorexa LIOK



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

IToustue 06 5 3 1 1 https://m.edsoo.ru/7f
OCHOBaHUSIX 41837¢c
OcHOBHEIE
- but6mmoreka [IOK

2.4 « 11 6 5 1 1 https://m.edsoo.ru/7f
HeopraHHq(ic 150 41837¢
COEINMHEHUN

Hroro mo pazneny 30 16 14

Paznen 3. [lepunoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XuMnueckas cBsi3b. OKHCJIANTENbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 4acoB)

Ilepuonuueckuit
3aKOH U
[Iepnonnueckas
cHcTeMa 4 3 bubmuorexa [IOK
3.1 I — 7 https://m.edsoo.ru/7f
41837c
anemenToB Jl. U.
Memnpene-ena.
Crpoenue atoma
Xumuaeckas
CBSI3b. bu6nuorexa [IOK
3.2 OKHCIUTEIBHO- 8 4 4 1 https://m.edsoo.ru/7f
BOCCTAaHOBUTEIIbH 41837c
bI€ peaKInu
but6mmorexa [IOK
Utoro no pazneny 15 8 7 https://m.edsoo.ru/7f
41837c
OBILIEE KOJIMYECTBO 34
YACOBIIO 68 34 4 6
I[TPOT'PAMME



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

KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
N HanmMmeHnoBanue B - (mudpossIe)
I[/-H pa3i1eJjioB U TeM cero AVIHTODHBIX a KonTpoJbHbIe IIpakTuyeckue 0BpazoBaTEbHbIE
NMPorpamMmbl yAuTop CaMOCTOATEIL] padoThI padoThbI
oe n3ydeHue pecypcbl
Pasznea 1. BemecTBo 1 xXummnuyeckue peakuuu (94acoB)
IToBTOpenue u
nyOJIeHUEe 3HAHUI bubnnorexa LIOK
1.1 yoy 5 3 2 1 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3/IejioB 12636
Kypca 8 Kiacca
OcHOBHBIE
3aKOHOMEPHOCTH Bubmorexa ITOK
1.2 P 4 2 2 https://m.edsoo.ru/7f4
XUMHYECKHUX
_ 1a636
peakiuit
DNEeKTPONUTHYECKAs
JICCOLIHALIN. bu6nuorexa [IOK
1.3 XuMHUecKue 8 4 4 1 1 https://m.edsoo.ru/7f4
peakuunu B 12636
pacTBopax
Hroro no pazneny 17 9 8
Pa3nen 2. Hemera/uibl 1 ux coennnenus (13 yacon)
OOmas
XapaKTepUCTHKA bubmuoreka [IOK
2.1 XUMHYECKAX 4 2 2 1 https://m.edsoo.ru/7f4
sieMeHTOB VIIA- 12636
rpynisl. ['anorenst
2.2 OOmas bubanoreka LJOK



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

XapaKTePUCTHKA 6 3 3 https://m.edsoo.ru/7f4

XUMHUYECKHUX 1a636

sneMeHToB VIA-

rpynmnsl. Cepa u eé

COCAMHEHHUS

O61mas

XapaKTEPUCTHKA

XAMHUYIECKHX bubnunorexa LIOK
2.3 s1aeMeHTOB VA- 7 4 3 https://m.edsoo.ru/7f4

rpynmnsl. A30T, 1a636

dochop n ux

COCIMHCHHMS

O6mas

XapaKTePUCTHKA

XAMHUYIECKHAX bu6nmorexa LIOK
2.4 aneMeHToB IVA- 8 4 4 1 https://m.edsoo.ru/7f4

rpynnsl. Yriaepoa u 1a636

KPEMHHI U UX

COCTMHCHHS

Hroro no pazneny 25 13 12

Pa3nen 3. Mertauibl u ux coennnenus (10 yacos)

OO6mume cBoiicTBa bubnuoreka [{OK

3.1 METaJJIOoB 4 2 2 https://m.edsoo.ru/7f4
1a636

Baxwneiiue but6mmoreka [IOK
3.2 METAJLJTBI U UX 16 8 8 1 https://m.edsoo.ru/7f4

COCIMHCHMUS 12636



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
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https://m.edsoo.ru/7f41a636
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Hroro no pazneny 20 10 10
Pa3znen 4. Xumus u oxkpyskamomas cpeaa (2 yaca)
BemectBa n bubnuotexa [JOK
4.1 MaTepHalbl B )KU3HA | 3 2 1 https://m.edsoo.ru/7f4
4eIIOBEKa 12636
Hroro no pazneny 3 2 1
OBUIEE
KOJIMYECTBO
68 34 34 4
YACOB IIO

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

Tema ypoka

JaTa uzydyenus

DJlIeKTpoHHbIe U (pOBbIE

n/n o0pa3oBaTe/ibHbIE PeCypchl
Paznen 1. [lepBonavanbHbie XumMudeckne nousitus (10 yacos)
[Tpenmer xumuu. Pons XuMuu B ®HU3HU YeoBeka. Tena u BemiecTBa
bubmuorexa [JOK
1 [TonsiTHe 0 MeTOAaX MO3HAHUS B XUMUU. YUCTHIE BEIIECTBA U CMECH.
. https://m.edsoo.ru/ff0d210c
Crioco0BbI pa3esieHusT CMECCH.
[TpakTueckas pabota Ne 1 «IIpaBuna paGoTsl B 1abopaTOpuu U
2 npuéMsl o0panieHus ¢ 1adbopatopHsIM o0opyroBanruemM». MMTHCTpyKTax Bubmorexa ITOK
P P patop 12 ' 26 https://m.edsoo.ru/ff0d227e
o T\0.

3 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYHCTKI bubnuorexa [JOK
HoBapeHHo# coin)» MHeTpykTak mo T\0. https://m.edsoo.ru/ff0d23dc
ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHTHI. 3HaKU (CUMBOJIbI)

XUMHUYECKHX 3JIeMeHTOB. [IpocThie 1 cnoxHbIe BelecTBa. ATOMHO-
4 MOJIEKYJISIPHOE YYEHHE. 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB bubnuorexa LIOK
YIUIPHOC ¥ ' ) https://m.edsoo.ru/ff0d2a6c
Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB.
OTtHOcuTenbHAs aTOMHast Macca. OTHOCHTEIbHAS MOJIEKYJISIpHAs Macca.

5 MaccoBast 1011 XMMHUYECKOI0 DJIEMEHTa B coeAuHeHnH. KoanuecTBo bubnmoreka [IOK
Belectsa. Moub. MossipHast macca. https://m.edsoo.ru/ff0d2be8

6 duznyeckue 1 XUMUYECKHE SBJIeHUs. XUMHUUeckas peakuus. [IpusHaku bubnuorexa [IOK
Y yCIIOBUS NMPOTEKAHNUSI XUMUYECKUX PEAKIIHN. https://m.edsoo.ru/ff0d2a6c

7 3aK0H COXpaHEHN MACChI BEIIECTB. XUMHUUYECKNE YPABHEHU bubnnorexa [IOK

p ' P ' https://m.edsoo.ru/ff0d2d50

8 BblunciieHns KonM4ecTBa, MacChl BEIIECTBA IO YPABHEHUSIM bubnnorexka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

XUMHUYECKUX PEaKIUM.

https://m.edsoo.ru/ff0d2eae

Knaccudukanus XuMu4eckux peakiuii (CoeInHEHHS, Pa3IOKCHHUS,

9 3amereHus, oomena).M. B. JlomoHocoB EHBIA-DHITMKIIONEANCT bubmmorexa [JOK
= ’ T . i t ACT: https://m.edsoo.ru/ff0d323c
O0o001IeHNe U CHCTeMAaTH3allns 3HAHU.
10 Kontposbnas padora Nel o teme «BemiecTBa 1 XUMHYECKHE bubnnorexka [HOK
peakuumn» https://m.edsoo.ru/ff0d350c
Pa3znes 2. BaxxHelilue npejacTaBuTe/ i HeOpraHudeckux Bemects (16 yacon)
Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT u
npoctoe BemiecTBo. O30H Puznueckre 1 XUMUYECKHE CBOMCTBA
11 KHCJIOpoJia (peakiuu okuciaeHus, roperue). [lonarue 06 okcumax bubnmorexa LHOK
P P > TP ' ' https://m.edsoo.ru/ff0d448e
CniocoOblI MoTy4eHus KHUCI0po/ia B 1a0OpaTOPUU U MPOMBIIILIEHHOCTH.
[TpumeHneHue KucIopoa.
TerutoBoit 3 PEeKT XUMUIECKON PEAKITHH, TOHITHE O

12 TEPMOXMMHYECKOM ypaBHEHUH, SK30- U DHIOTEPMUUECKHUX PEAKIIHIX bubnuorexa [JOK
TomnmuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHre BO3yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4614
MPEIOTBPALICHUS.

13 [IpakTuueckas pabora Ne 3 no teme «Ilomyuenue u cobupanue bubnnoreka [JOK
KUCIIOPO/ia, H3YUeHHUE ero CBOMCcTB» UHCTpyKTax mo T\O. https://m.edsoo.ru/ff0d497a
Bomopon — anemeHT u nmpocToe BemecTBo. Haxoxienue B npupo/ie.

14 dusnyeckue u XUMUYECKHE CBOUCTBA Bogopoaa. IlpuMeHenne bubmmorexa [IOK

poa. b https://m.edso00.ru/ff0d4790
Boziopoaa CriocoObl MOTydeHUs BOJIOPO/ia B 1abOpaTOpUH.
15 IToHsiTHE O KHUCIIOTAX U COMSAX bubmorexa HOK
' https://m.edsoo.ru/ff0d4dd0

16 [TpakTiueckas padota Ne 4 o reme «llomyuenue u cobupanue bubmuorexa [IOK
BOJIOPO/JIa, U3YUYEHHUE ero CBOWCTB» MHCTpyKTax 1mo T\O. https://m.edsoo.ru/ff0d4dd0
Monsipublii 00bEM ra3oB. 3akoH ABorajpo. Beruucienus o6béma,

bu6mmoreka [JOK
17 KOJIMYECTBA BEIIECTBA T'a3a M0 €r0 M3BECTHOMY KOJIMYECTBY BEIIECTBA

wi 00bEMy. Boruricnenust 00bEMOB ra3oB 10 YPaBHEHHUIO PEaKuu Ha

https://m.edsoo.ru/ff0d50d2
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OCHOBE 3aK0OHAa 00BbEMHBIX OTHOLLIEHUN Ta30B

dusnueckue u XUMUIECKUE CBOMCTBA BOIbI. COCTaB OCHOBAHUHA.

18 TToustre 00 naauKaTopax. Boma kak pacrBopureib. HackleHHbIE 1 bubmmorexa [IOK
pax. PaCTEOPHTEIE. https://m.eds0o.ru/ff0d4ddo
HEHACBILIEHHbIE pacTBOPbI. MaccoBasi 10Jis BELECTBA B paCTBOPE.
[TpakTrueckas padota Ne 5 o teme «lIpurororneHue pacTBOPOB C
19 OIpeNeIEHHON MaCCOBOU J10JIEW PAaCTBOPEHHOIO BEILIECTBA bubmmorexa LIOK
P P P ' https://m.edsoo.ru/ffod587a
Hucrpykrax mo T\0.
bubmuorexa [JOK
20 KonTponsnas padora Ne2 no teme «Kucnopoa. Bonopoa. Boga».
P P POX. BOUOPOLL. BOA https://m.edsoo.ru/ff0d59e2
91 Oxkcuppl: cocTaB, KiaccupuKkamnus, HOMCHKIaTypa. [lomydenue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB. https://m.edsoo.ru/ff0d5b40
99 OcHoBaHusI: cOCTaB, kinaccudukaiys, HomeHkiaarypa. [lonydenue u bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA OCHOBAHUM. https://m.edsoo.ru/ff0d664e
93 Kucnotsr: cocras, knaccudukaius, HomeHkiaarypa. [lonydenue u bubnnorexa [JOK
XUMUYECKHE CBOMCTBA KUCIIOT. https://m.edsoo.ru/ff0d664e
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI MOTYyUYEeHHS], XUMUYECKHE
. bubnuoteka [JOK
24 cBoMcTBa. ['eHeTHUECKas CBSI3b MEXKY KJIaCCaMH HEOPTaHUYECKUX
. . https://m.edsoo.ru/ff0d67ca
coenuHeHuil. O000IIEHNE U CUCTEeMAaTHU3AIHS 3HAHUH.
[IpakTuueckas pabora Ne 6. PemieHune skcnepuMeHTaNbHBIX 3a1a4 M0
25 TeMe «OCHOBHBIE KJIAaCChl HEOPTAaHUUECKUX CoequHEHU . MHCTpyKTaxk bubmmorexa [TOK
p ’ pyX https://m.edsoo.ru/ff0d67ca
o T\0.
26 Konrtponsnas padora Ne3 o teme "OCHOBHBIE KJIaCChl bubnuoreka [IOK

HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/ffOdfee2

Pazpnea 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIC peakuy (8 4acoB)

27

[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMHIECKUX d71eMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3J1eMeHTOB. [lepruoanuecknii 3aK0H U
[lepuonnueckas cucrema xumuueckux 3neMeHToB . . Menaeneesa.

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa
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[Iepuoasl, rpynel, NOATPYIIIILL.

Crpoenune atomoB. CoctaB aroMHbIX siiep. M3oronsl CtpoeHue

N bu6mmoreka [IOK
28 AIIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB. [leprnoguecKoil CUCTEMBI
https://m.edsoo.ru/00ada52c
. . Menneneena.
29 XapakTepucTUKa XMMHUECKOT0 3JIEMEHTA T10 €ro MOJ0KEHHUIO B bubnnorexka [HOK
Ilepuonnueckont cucreme . 1. Menaeneesa. https://m.edsoo.ru/00ada52c
30 3nauenue [leproanueckoro 3akoHa Jid pa3BUTHS HAYKU U MPAKTUKH. bubnmoreka [JOK
. . MenneneeB — y4€Hblii, ne1aror U rpaxaaHuH https://m.edsoo.ru/00ada342
31 DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB. MoHHas bubnnorexa [JOK
XUMHYECKast CBA3b. KoBasieHTHas mosisipHas XUuMUYECKas CBSI3b. https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
32 KoBanenTnast HenosnsipHasi XuMuyeckas cBsi3b. CTENEHb OKUCIICHHUS.
https://m.edsoo.ru/00adac34
33 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE Peakui. OKUCIUTENN U bubnnorexa [JOK
BOCCTaHOBUTEIIH. https://m.edsoo.ru/00adaab8
34 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. XuMHUecKas bubnuoreka [IOK

CBA3b»

https://m.edsoo.ru/00adaab9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

JIeKTPOHHBbIE U(PPOBHIE

Nen/m | Tema ypoka JaTa uzydyenus
o0pa3oBaTe/bHbIE PeCypChl
Pa3znea 1. BemecTBo 1 xummnuyeckue peakuuu (9 4acon)
[Tepuonnueckuii 3akoH. [leproanueckas CUHCTEMAa XUMHUYECKHUX
1 anemenTtoB JI. 1. MenpaeneeBa. 3aKOHOMEPHOCTH B U3MECHEHUH buGnnorexa LIOK
. o ' p B https://m.edsoo.ru/00adb59
CBOMCTB XMMUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOOB.
5 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIECTB. Buabl bubnnoreka [JOK
XUMHYECKOH CBSA3U U TUIIBI KPUCTAIUIMYECKUX PELIETOK. https://m.eds00.ru/00adb6b6
3 KonTponbnas pabota Nel no teme «lloBTopenue u yriyoneHnue bubnnoreka [JOK
3HaHWU OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay. https://m.edsoo.ru/00adb7e2
Krnaccudukanus XuMHUECKUX peaklui Mo pa3INuHbIM IPU3HAKAM.
[TonsiTHe 0 cKOpOCTH XMMHUECKOU peakiuu. [IoHsITHE O TOMOTre€HHBIX
bubmuorexa [JOK
4 U TETEPOreHHbIX peakuusax. [IoHsTHe 0 XuMUYecKkoM paBHOBECHUHU.
. https://m.edsoo.ru/00adbac6
@DaxTOpHl, BAUSIOLINE Ha CKOPOCTh XUMUYECKON PEAKIIUU U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.
5 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Teopus anexTpoauTrueckoil nucconnanuu. CuiabHbIE U cradble
5 JJEKTPOJUTHL. IOHHBIE ypaBHEHUS peakuil. XUMUYECKUE CBOWCTBA bubnnoreka [JOK
KHUCJIOT U OCHOBaHMH B CBETE MPEACTABIECHUIN 00 IEKTPOIUTUIECKOMN https://m.edsoo.ru/00adbch0
JUCCOLUALNH.
XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00
. . bubnmuorexa [JOK
7 AIEKTPOIUTAYECKON Aucconmanuu. [TousaTue o ruposuse coneil.
. https://m.edsoo.ru/00adbe9a
O06o0u1ieHne 1 cucTeMaTu3aIys 3HaHU .
8 [TpakTrueckas padota Ne 1. «Pemenne sKCIIepUMEHTAIBHBIX 33729 bubnmoreka [JOK
Hucrpykrax mo T\b. https://m.edsoo.ru/00adc28c
9 Konrtponbnas padora Ne2 1o reme «NeKTpoIUTUYECKas bubnuorexa [IOK
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auccouuanus. XMMHUECKHUE PEAKIIMU B pacTBOpax»

https://m.edsoo.ru/00adcade

Paznen 2. Hemerayuibl u ux coeqnnenus (13 yacon)

O6111a;1 XapaKTEPUCTHUKA I'aJIOT'CHOB. XuMHu4JecKre CBOMCTBA Ha

10 npumepe xjopa. XnopoBoaopo. CosigHasi KUCIO0Ta, XUMHUYECKUE bubnnoreka HOK
CBOMCTBA, MOJIy4YE€HHE, MPUMEHEHUE. BhIUnCIeHNs IO YpPaBHEHUAM https://m.edsoo.ru/00adcd68
XUMHUYECKHUX PEaKIIHiA, €CIIM OJINH U3 PEarcHTOB JaH B H30BITKE.

1 [IpakTrueckas padota Ne 2 o Teme «lloydeHue ConsIHON KUCIOTHI, bubnmoreka [JOK
usydenue e€ cBoiicte» Uucrpykrax mo T\B. https://m.edsoo.ru/00add448
OOmas xapakrepucTrka 31eMeHToB VIA-rpymsl. AnnoTponHbie

12 MoauduKauu cepbl. HaxoxaeHue cepbl U €€ COeTUHEHUN B PUPO/IC. bubnuorexa [JOK
Xumudeckue cBorictBa cepbl. CepoBOIOPO, CTpOEHUE, PUINIYECKUE U https://m.edsoo.ru/00add5d8
XUMHUYECKHUE CBOICTBA.

Oxcunsl cepbl. CepHast KHCIIOTa, GU3HUYECKUE M XUMUICCKHEC

13 CBOMCTBA, IPUMEHEHUE. XUMUYECKHE PEaKIINH, JISKAIIHE B OCHOBE bu6mmoreka [IOK
MIPOMBIIIIJIEHHOTO CIIOCO0a MOIY4YeHUS CEPHON KUCIOThI. XUMUYECKOE https://m.edsoo.ru/00add8b2
3arpsI3HEHUE OKPYKAIOLIEN CPebl COEIMHEHUSIMU CEPHI.

14 Brruucnenue MaccoBoii 1011 BBIX0/1A MMPOAYKTA PEAKIIMH. bubmmorexa [OK

https://m.edsoo.ru/00add9d4
OOm1ast xapakTepucTHKa 371eMeHTOB VA-rpynmnsl. A30T,

15 pacrpocTpaHeHHe B Ipupoje, GU3ndecKrue 1 XMMUYECKHe CBOMCTBA bubnnoreka [JOK
AmMHaK, ero pu3n4ecKue 1 XMMUYeCKHe CBOWCTBA, OJTyYeHHE U https://m.edsoo.ru/00addd12
MIPUMEHEHUE.

16 [Tpaktuueckas pabora Ne 3 mo teme «[lonyuenne ammuaka, usydeHue bubnuoteka [JOK
ero cBoiictBy. MucTpykTax mo T\b. https://m.edsoo.ru/00addbfa
A30THas KucioTa, e€ (u3nueckre u XUMUYeCKHUe CBONCTBA.

17 Hcnonb3oBaHnEe HUTPATOB U COJIEH aMMOHUS B KAYECTBE bubnuorexa [JOK

MUHEpAIbHBIX YA00peHH. XUMHUECKOe 3arpsi3HEHNE OKPYKatoleH
CpeIbl COEIMHEHUSIMH a30Ta.

https://m.edsoo.ru/00adf004
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Docdhop. Oxcun dpochopa (V) u pochopras kucnora, pusnueckue u

18 XUMHUYECKHUE CBOMCTBA, MonydyeHue. Mcrnonp3zoBanue hocdaros B bubnmoreka [JOK
KauyeCTBe MUHEPAIILHBIX YA0OpeHUH. 3arpsa3HeHUE MPUPOTHON CPEIbl https://m.edso0.ru/00adf180
dbocdaramu.

Yrnepon, pacnpocTpaHeHUE B MPUPOJE, (PU3NIECKHE U XUMUYECKUE
cBoiicTBa. OKCHUIBI yTepoaa, UX PU3NUYECKHe U XUMHUECKHE

19 CBOMCTBA.. DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM bubmuorexa [JOK
yriepoaa (1V.) Yronpnaas kucnota u e€ conu. [lepBoHavanbHbIe https://m.edso00.ru/00adf306
MOHATHS 00 OPraHUYECKHUX BEHIECTBAX KaK O COSIMHEHUSIX yIIIepoia.

Kpemuuii u ero coeguHeHus.

20 IIpakTryeckas padora Ne 4 o teme "[losryuenue yriekuciaoro rasa. bubnnorexa [HOK
KauectBenHast peakiius Ha kapoonat-uon" MuctpykTax mo T\b. https://m.edsoo.ru/00adfd9c
[IpakTuueckast padorta Ne 5. Pemienue skcnepuMeHTaNbHBIX 3a/1a4 10

. bubnuorexa [JOK
21 TeMme «BakHellne HeMeTaulbl U UX coequHeHus» MHCTpyKTax no
https://m.edsoo.ru/00adfebe
T\B.

99 Kontponbnas pabota Ne3 no teme «Bakneime HeMeTaubl U UX bubnuoteka [JOK

COCIMHEHUS. https://m.edso00.ru/00ae006c
Paznen 3. Merayuibl u ux coequnenusi (10 yacos)
OO01as xapakTeprucTHKa XUMUYECKIX JIIEMEHTOB — METAaJLIOB.

93 Meramnnueckas CBA3b U METANTNYECKAs KPUCTAIIIMYECKAs PEIIETKA. bubnmnorexa [JOK
Du3nyYeCcKre CBOKMCTBA METAIIIOB XUMUYECKUE CBOKMCTBA METAJIJIOB. https://m.edsoo.ru/00ae103e
DNEeKTPOXUMHUECKUN Psiji HAIPSDKEHUN MEeTalIoB.

O6mue cnocoOb! moydeHus MmetamuioB. CriiaBel. Beranciaenus mo

24 ABHEHMSIM XUMHUYECKUX PEAKIUH, €CIIU OJUH U3 PEarcHTOB bubmmorexa [OK
P P ’ P https://m.eds00.ru/00ae1156
coepkuT npumecH. [IoHsATHE O KOPPO3UHU METAILIIOB.

25 [lenounsie MeTasuibl. OKCUABI U THAPOKCUBI HATPUS U KaJIUS bubmmorexa [TOK

' P P ' https://m.edso0.ru/00ae14b2

26 [IlemoyHO3eMeENBHBIE METAIIIIBI — KATBIIUN U MarHui. BaxkHelme bubmuorexa [JOK
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coenrHenus kanplusa. O000LIEHUE U CUCTEMATU3ALUS 3HAHUM.
JKécTKkoCTh BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

https://m.edsoo.ru/00ael15e8

97 [TpakTudeckas padora Ne 6 mo Teme "JKECTKOCTh BOABI M METO/BI €€ bubnnorexka HOK
yerpanenus" Mucrpykrax mo T\b. https://m.edsoo.ru/00ae15e8
28 AmoMuHuii AMGOTEepHBIC CBOMCTBA OKCHIA M THAPOKCUIA ATFOMUHUS bubmmorexa [IOK
P P https://m.edsoo.ru/00aelc64
Keneso. Oxeunpl, ruapokcusl u conu xxenesa (1) u xenesa (11).
. . bubnmoreka [JOK
29 O06o001IeHre U CUCTEMAaTH3alks 3HaHUH 110 TeMe «BaxkHeime
https://m.edso00.ru/00ae1d86
METAJLIBI U UX COCAUHCHUS.
30 [IpakTuueckas padora Ne 7. PemieHue skcnepuMeHTaIbHbIX 33a4 110 bubnuoreka [IOK
TeMe «BakHelnine MeTajuibl U UX COSTUHEHUS. https://m.edsoo.ru/00ae3de8
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLU, €ClIi OJIUH U3
pEearcHTOB JIaH B U30BITKE WIIM COACPIKUT IPUMECH. Bhraucienus
31 MacCOBOM J0JIM BBIXOJIa ITPOAYyKTa peaknuu. O0o0ImeHre u bubmorexa HOK
. poryKTap N https://m.eds00.ru/00ae1750
CUCTEMaTHU3aIls 3HaHUH 110 TeMe «BakHeHme MeTaibl 1 UX
COCJIUHECHHUS.
39 KonTponbnas padota No.4 o Teme «BaxkHeine MeTamibl U UX
COCJIUHECHHU S
Pa3nen 4. Xumus n okpy:kawomas cpeaa (2 yaca)
33 BemectBa 1 MaTepraibl B TOBCETHEBHOM JKU3HU YETIOBEKA bubmmorexa [OK
p ' https://m.edsoo.ru/00ae3f50
34 XHUMUYECKOE 3arpsi3HEHNE OKpYXaroliei cpeasl. Poiib Xxumuu B bubnuoteka [JOK

PCHICHUH 3KOJOTHYCCKUX Hp06JICM.

https://m.edsoo.ru/00ae4270

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

8 kaacc
Xumus 8 kiace : yaeonuk /O.C. I'abpuensn.- 8-e uzn. [lepepad.-M.: JIpoda,2019

9 kjaacc

Xumus 9 knacc: yueonuk \ O.C. 'abpuensn.-8-¢ usn. [lepepad.- M.: [Ipoda -2019r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. I'abpuensn, O. C. Meronuueckoe nocooue k yueOnuky O. C. ['abpuensna «Xumus». 8 kiace /
O. C. I'abpuensn. — M. : [Ipoda, 2018. — 109.

2. I"a6puensu, O. C. Metonudeckoe nocooue k yueouuky O. C. ['abpuensna «Xumusi». 9 kinacc /
O. C. T'abpuensta. — M. : Jlpoda, 2018. — 108.

3. ["abpuensn, O. C. Meronuueckoe nocodue Xumus 8-9 kiacc

4. Xumus: TexHonorndeckue kaptel Kk yueoHuky O.C. 'abpuensna «Xumus.8 kiaccy:
metoauueckoe mocobue \ JI.M. Acanosa. — M.: Jlpoda, 2018

5. XuMus: TexHonoruueckue kaptol kK yueoHuky O.C. ['abpuenana «Xumus.9 kinacey:

meroaudeckoe nmocooue \ J.LU.Acanoa. — M.: lpocda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

https://resh.edu.r

https://myschool.edu.ru/

https://fipi.ru/

https://media.prosv.ru/content/item/reader/7897/-anexTponuslit yueOuuk "Xumus 9 kiacc"”

https://content.edsoo.ru/lab/ - InTtepakTrBHBIE BUPTYaIbHBIE TAOOPATOPHBIC M TPAKTHYCCKHE PAOOTHI

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumus
(3aHI/IMaTeJIBHI>Ie OIIBITHI, DJICKTPOHHBLIC IJIAKAThI 1 TeCTI:I)

https://media.prosv.ru/content/item/reader/7896/ -snexTponnsiii yueonuk "Xumus.8 kiaacc"

https://school.oblakoz.ru/materials/496049 -tpenasep "O6ako 3uanwmii. [1lkona". Xumus, 8 kinacc
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