MynuunaisHoe O0r0pKeTHOE 0011e00pa3oBaTebHOE YUPEKICHHE
«HoBonaBnoBckuil yaeOHO-BOCITUTATEILHBI KOMITIIEKC)
MynununaisHoro oopazoBanusi KpacHomnepekorckuii paiion
Pecniy6onmuku Kpsim

PaGouyasi nporpaMMa 0CHOBHOI'0 0011Iero 00pa3oBaHusl
1o npeamery «XumMus»
g 8-9 kiaccos
Ha 2023/2024 y4eOHbIii roj

COOTBETCTBYET (perepanbHOil paboyeii mporpamme,
yrBepxaeHHOM [Ipukazom Munnpocsenienus ot 18.05.2023 Ne 370

c. HoBonasnoska, 2023 r.



INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 001IIeT0 00pa3oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YUYETOM KOHIEMIMU MPENoaBaHus Y4eOHOrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0mel cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYy4YalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00sA3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3ybTaTaM 00YYeHHs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUEe XUMHUH CIY)KUT OCHOBOM JUIs (HOPMUPOBAHHSI MUPOBO33PEHHS 00YJAOIIETOCS, €ro
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaqu3alii BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUJIEHHUS] U TBOPUYECKHUX CIOCOOHOCTEH 00yyarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU 00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMyeckyd aJanTHPOBAaHHBIM OTPakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IEIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aromMUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrtpykTypa coaep:kaHMsl POrpamMMbl IO XUMHHM c(opMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepaHHe CKJIAJbIBAETCS U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY NOCIEIOBAaTEIBbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPECTABICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHUS W MPOTHO3MPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHWN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHHr XUMUU TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHMA — BaXHEHIMNUX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHUYSCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPENTH TaKKe LIETH, KaK:

— (popMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO DEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUf,
(GbOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYAIOLIMMHCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3TMYHBIX BUOB JICITEIHHOCTH;

— ¢popmupoBanue o61Iel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLICHWBAThH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHSATh WX TPH pelieHuu TmpoljeM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH I€IeCO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBBbS M OKPYKAIOIICH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pouIIsl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIETO 00yUeHHSI.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefelN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B cCUCTeMEe Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MO3HaHMs B XMMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ienieHus: cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cinoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMoCBsi3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®uznyeckue U XMMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBWiIaMu pabOThl B JaOOpaTOpHH U HpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3Y4YCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOMoAeHne pu3nuecKkux (IJIaBlIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) ABJICHU, Ha0t0ieHue
U ONHUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (paszjokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1I) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (1), usydenme crocoOoB
paszieNeHnus CcMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISALIMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHYECKHEe CBOMCTBA (peakii TOPEHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpoJa B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHME YPaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. HaxoxaeHue Bomopoda B IMPUPOIE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oaydeHus. Kuciorsl u comm.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeckue 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:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HecoeoOpa3ytonme. HomeHkmaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3HYeCKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWHU. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMU4eckue cBoicTBa coieil. Ilomydenue
COJICH.

['eneTnyeckast CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEeNIEHUuE COJEPKaHUS KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOAa, HAOMIOACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIHUCAHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOWCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOO/IeHUE M3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENIOYeH, M3ydyeHHUe
B3aumojeiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETalIaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux jiemenros /[, HU.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBrle TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dleMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEbHbIE METAJIbI, TaJOTeHbI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux siemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3ndeckuid CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX suaep. M3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX 31eMeHTOB [leproandeckoil cucTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMHu KHUCIOT W IIEJIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIINUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLUU Pa3JIoKEHNs, COETUHEHMS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3E€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KIacCH(pUKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TONBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (U3WYECKUe BEITUYMHBI, SAMHHIIBI M3MEPEeHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoandeckas cucrtema XuUMH4YecKux a3yeMmeHtoB [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOMAOB, KalMs, KalbLHUs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cuctemMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMHUYECKHX PEaKkIuil 0 pa3MUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakmusax. [loHsTue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHHE YPAaBHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOIUTHL U HEANEKTPOJauThl. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMM BEIIECTB C pPa3JIMYHBIMU BHUJIAMHU XHUMUYECKOM CBS3U.
Crenenp aucconuanuu. CUIbHBIE U CI1a0bIE€ AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS IMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 3IEKTPONIUTUYECKOW auccoruanuu. KadecTBeHHbIE peakIMud Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHISCTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakluu OT BO3JCHCTBHUS pa3iMYHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECcCa JAUCCOLUALNU
KHUCIIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKU MPOTEKaHHS peakiuuil MOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pas3ioKeHUs, COCAUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BELIECTB C MOMOUIbI0 KAaYECTBEHHBIX pEaKUUW HAa HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl U MX cOeJUHEHHS

OOmass xapakTepucTUKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BEIIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCHCTBHE C MeETallJlaMH, HEMETaJUIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIUKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOPOA, CTpoeHHUE, (U3NYeCKHe M XMMHUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Mody4yeHus cepHoil kuciotel. [Ipumenenue
cepHot kucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE 0K, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLICHUSI.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B Mpupoje, (HU3UYECKue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUaK, ero pu3andeckrue 1 XuMHIecKHe
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHasi peakldsi Ha MOHbl aMMOHMS. A30THasi KUCIOTa, €€ MOJy4YEHUE,
duznyeckue W XUMHYECKHE CBOWCTBa (OOIIME Kak TMpEACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KaueCcTBE MHUHEPAJIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cpoiictBa. Oxcuna ¢ocdopa (V) u pochopHas kucioTa,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3ieMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIepo/]], AFIOTPOIHBIE MOIU(DUKAIINH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX pU3NYECKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYECKHEe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIOTE3a TI00ANIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3QQeKT. YToNbHAs KUCIOTa U e
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, 3TAHOJ, IJMILEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HedTb), MPOAYKTHl HUX HepepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKUE CBOWCTBA, IOJy4YE€HHE M HpPUMEHEHHUE.
Coenunenns kpemHuss B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemausa (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEMeHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHUYECKUX BEILECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pa3llaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMaTepHUaoB), HaONIOfeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUMN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX y1oOpeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAueCTBEHHBIX peakUUid Ha HOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENeHl KPUCTAUIMYECKUX PEIIETOK aiaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOIUU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclo3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C NPOAYKLHEN
CUJIMKATHOM IPOMBILIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4y 0 Teme «BakHelmue
HEMETAJUJIbl U UX COCIUHEHUSY.



MeTajlibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumuuyeckux sneMeHToB Jl. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUH psJ HanpsDKeHUH MeTawioB. PU3MUECKHe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MOMy4YeHHs] METAIIOB. [IOHSITHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJeHUE B mpupoje. Ou3nueckue U XUMUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnmtoMunuii: nonoxxeHue B llepumogmdeckoil cucreme Xumuueckux syemeHToB [[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XAEHUE B Npupojae. OPU3HNUeCKHe U XMMUUYECKHUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MenpeneeBa, CTpO€HUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemeza (III), ux cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MEeTa/lIOB M CIJIaBOB, WX (UINYECKUMHU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
Kucimopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(I1I), meau (II), HaOmroieHNE W OMMCAHUE IMPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kalusl U Kaiblusg (BO3MOXHO HCIIONB30BaHHE BUACOMATEPUAJIOB), UCCeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaouias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIE MATEPUAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeaAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITUS: Hay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJ M3,  CHHTE3,  KIacCU(pHKALHUs,  IEPUOJUYHOCTh,  HAONIIOJCHUE,  DKCIICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®usuka: MaTepus, aTroM, O3JCKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TOIIBI,
PaAMOaKTHBHOCTh, MOJICKYJA, OJICKTPUYCCKUI  3apsii, I[POBOAHHMKH, IOJYIPOBOIHHKH,
JIMIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 0OBEM, arperaTHOe COCTOSIHHE BEINECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIIMHUIIBI N3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTe3, ApixaHue, Ouocdepa, IKOCHCTEMA, MHHEpPAIbHbBIC YI0OpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapocdepa, MHUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
MICKOITaeMBbI€, TOILUIUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpEe3yJabTaThl OCBOECHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh J1IOCTOBEPHON MH(OpMaLueil 0 MepeaoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IpPEICTaBICHU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM JI€ATENBHOCTH P BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TOCTYNKHA CBOMX TOBApHWIIECH C IMO3WUIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABJISIONINE OCHOBY ISt
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YelloBeKa C MPUPOJHON Cpeod, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWUU I0 XUMHH,
HEOOXOMMMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(GOPMALIMOHHON M YUTATENbCKOM KYJIbTYpHl, B TOM YHCIIE HABBIKOB CAMOCTOSATENBHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHHUUYECKUMH CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JIOO03HATEIHhHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEeM;

4) popMupoBaHMs KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBbIH 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUN U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEalbHOU
KU3HU;

S) TPy/10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPodeccHii U TpyAa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yibTaTaM TPYIOBOM [EATEIbHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIallTUPOBATHCS B TPO(ECCHOHATILHOM cpelie;

6) PK0JIOTMYeCKOr0 BOCIIMTAHHUA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30TaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YTPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydyaeMble MPH H3YUYEHUU XUMHH, IJS PEIIeHUs
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJAHOIN CPeIoi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PeIIeHUS
MMoCpeACTBOM MECTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/I?I
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUNOTe3a, (akT, cucrema,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBIINUICHUA MTpU OCBOCHHU 3HAHHUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONIH30BATh MOHATHUS 11 OOBICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpUM ISl KiaccU(UKaLUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XuMudeckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pPEIIeHud Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC INMPHU3HAKKU HU3y4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOLlECCaxX U ABICHUIX.

Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0OM MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJICIIaHHON padoTe.

PatGora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYIISIpHAs TUTEpaTypa
XMMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHeTa), KPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSTH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
OTpeACIEHHOTO THIA, MPUOOPETEHHWE ONbITA B OOJIACTH HCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOpPMALMM U WUTIOCTPHPOBATH peIlacMble 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKe U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIeH MTPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE TeHCTBUS:

yYMEHHUs 3aJaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxmaemMoil Tembl, (OPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTaBIISTh MOyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOM IEATEILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PEe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COIJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JCUCTBHI, ONpeaesieHe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITENILHO ONMPEAEIATh LENH AesITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JESTEIBHOCTH, BBHIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BHIMIOJTHEHUH 3aJaHUl C Y4E€TOM TMIOJIYYeHHUS HOBBIX 3HAHMNA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3ysIbTaTa 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3YyJNbTAaTOB IO OCBOCHHUIO O0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YUEOHBIX U HOBBIX CHTYaLIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JOJIsI XUMHUYECKOIO
9JIEeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
AIIEKTPOOTPHUILATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIysl, Kiaccudukanus
peaxkuuii: peakliuu COEIMHEHUS, PEaKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIIECHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEMOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHSATHI M NPUMEHSTH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UISl COCTaBi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPUHAJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTapo;

ONHKCBHIBATh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoit cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3NnyaTh MOHATUS «TJaBHas moArpymmna (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOUIMX B PEAKLUHU BELIECTB, MO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJie COSIMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIECTBEHHBIX CBS3€M — JUISI MU3YYEHUs CBOMCTB BELIECTB M XUMHUYECKUX PEAKLUU,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJEeHWEe,  HM3MEpEHHE,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEabHBII U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U coOupaHuio ra3000pa3HbIX BeEIIECTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHUCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMYyC, peHoadTaenH, METUIIOPAHK U Jpyrue).

K koHny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaThl HA OA30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEecKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJIb, MOJSPHBIA 00BEM, PacTBOP, AIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAINS, PEaKIUH HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKLUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBJIICHHE, aJJIOTPONHus, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO IOIyCcTHUMas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHSATUH W NPUMEHSTH JTU
MIOHSITHS IIPH ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIS COCTaBIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o ¢opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HMOHA IO XUMHUYECKOH
dopmyre, xapakTep cCpelbl B BOAHBIX PAacTBOpPAaX HEOPraHMYECKHX COCIMHEHHUH, THUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas nonarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPHOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblEé HUMEIOTCd B IEpUOAMYEcKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIo IEKTPOHOB U pacHpeIesIeHHe UX 0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOAIPYNII C YYETOM CTPOCHMS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILNX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALMN KUCIIOT, LeJIoueil u coel,
MOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peakiuii HOHHOTO OOMEHa, YpaBHEHHs peakiui,
HOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeElLIeCTBaMU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I1OCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIE€ COEUHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pPEaKIMH;

coOuoiaTh MpaBWja I0JIb30BAaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO J1Ta0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
¥ COOMpaHMIO Ta3000pa3HBIX BENIECTB (aMMHUAaKa M YIIIEKHUCIIOTO Ta3a);

IPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbIN COCTaB PAa3IIMYHBIX BELIECTB:
pacno3HaBaTh OIBITHBIM IMYTEM XJIOpPHUA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdar-,
CUWJIMKAT-, cynb(}ar-, THJIPOKCHI-UOHBI, KAaTUOHBI aMMOHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOMCTB BELIECTB M XMUMHUYECKHUX DPEAKIHMM, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEeHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoauuecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakriecikue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 ) bubnuorexa [JOK
MPaKTUYECKON NeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BemntecTBa 1 xummdeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
71 Bosnyx. Kucnopon. [lonsatue 6 0 bubnnoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax g 0 | bu6mmoreka [JOK
1 COMAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsr. [Tonsitue 06 5 1 | bu6mmoreka [JOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmorexa [IOK
HEOPTaHWYECKUX COCTMHECHHI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubmumoreka [IOK
XUMUYeCKuX anemeHTos Jl. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XumMuyeckas CBA3b.

3.2 OKuCINTEIIBHO- 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro no pazneny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837c¢
PeszepBHoe Bpemst 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. g | | bubnnorexa [JOK
’ XUMHYECKUE PEeaKlUy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
06
22 sneeron VIA-rpymnes, Cepan et 6 bimiorera LIOK
’ PYHIEL -€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
s | S | ;o
’ DIIEMEHTO PYHHRBL ASOT, HOCROP https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
' e VO by ' epot https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Uroro no pazgeny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 bubmorexa HOK
’ B https://m.edsoo.ru/7f41a636
3.2 Baxkneiiime MeTajuibl 1 UX COSIUHEHUS 16 bubmorexa [OK
’ s https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamwomasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
No Kosun4yecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
Tema YpoKka KOHTpOJIbeIe HpaKanecxne OﬁpaSOBaTe.}Ibele
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl
| [Ipeamer xumun. Ponps xumuu B | bubmuorexa [JOK
JKA3HHU 4YesoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
) ITonsiTie 0 MeTO1aX MO3HAHUS B | bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227¢e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHust ¢ 1abopaTopPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2
5 <<1£)213I[6J16HI/I6 cﬁeceﬁ (Ha mpumepe 1 1 Bubnmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
6 ATOMBL H MOICKY TEI ! https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsle U ClOXKHBIE BENIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubnmoreka [JOK




BellecTB. XUMuyeckas popmyia.
BasieHTHOCTH aTOMOB XMMHYECKUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHHUH https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemecTBa. Moub. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [HOK
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnnoreka [JOK
XUMUYeCcKUe ypaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx
18 peaKI_II/IIgI) (co:z[I/IHeHI/Iﬁ, pa3ioKeHus, bubmmorexa HOK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHITUKJIONEIUCT. O60gI;IIeHHe n buomorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuoreka [IOK
«BemecTBa 1 XUMHUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZIquOMLIMHeHF;{(f:)TH. bubmorexa IOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3an$I3H€I§He(1l)303’I[}}/frxa CIocoObI lro Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 mo Teme
26 «l?lonyquI/Ie u Ic)061/1paHI/Ie bubmmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BellecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
73 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 | Honsmre o xucioTax i coms https://m_edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme BuGmorexa LIOK
31 «ITomydenne u cobupanue BOIOPoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32 ABorajipo https://m.edsoo.ru/ff0d542e
Brerauciienus 00bEMa, KoJIMuecTBa
33 BEIIECTBA rasa I1o er(; WU3BECTHOMY Bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 YPAaBHEHUIO PEAKLIMM HA OCHOBE bubmorexa HOK
B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens.
37 Hacrimennnle 1 HeHachIIEHHbBIE bu6mmoreka [IOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Tpaktrueckas padota Ne 5 o teme
18 «IIpuroroBiieHre pacTBOPOB C bubnuoteka [JOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaIs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUMHUUYECKHE CBOMCTRA
41 KI:CJ'Iy(jI‘eHBI)S OCHOBH;)((: u S Bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmorekxa [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubmuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 ép Arne) P bu6mmoreka [IOK
CIIOCOOBI MOJTYYEHHUS, XUMUYCCKHE
N YA https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
I'eneTnueckas CBI3b MEXK,
43 acca coDraMIec Y bu6mmoreka [IOK
KIJI MH HEOPTraHUYECKHUX
. p https://m.edsoo.ru/00ad9as50
COCTMHEHUI
49 O06o001IeHre U CUCTEMaTU3 A bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "0 P P bubnnorexa [IOK
CHOBHBIC KJIACChI HEOPTaHUUECKHIX
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIic MOMBITKY KIacCUBUKALITI
51 g ec 3JIEMEHTO 1(?[0 h eo bubmmorexa LIOK
XUMHUYECKHX 3JIeMEHTOB. [IoHATH
https://m.edsoo.ru/00ad9ffa
TpyMmax CXOJHBIX dJIEMEHTOB
Ilepuoauueckuii 3aKOH U
proa bu6mmorexa [IOK
52 [Iepnonnueckas cucrema

XUMHUYECKUX djieMeHToB /I, M.

https://m.edsoo.ru/00ada52c




Menpeneena

53 [Tepuopl, rpynibl, HOATPYIIIBI BuGmnorexa LIOK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubmmoreka [JOK
anep. U3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aT(f)MOB BJ'IeMeHTI())B [Tepuoauueckoit bubmorexa [TOK
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJO0KESHUIO B bubmuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U MIPAKTUKU. []. bubnnoreka [JOK
N. MenneneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaIaHuH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuoteka [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMudeckas CBsI3b bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XUMHYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEnosipHas bubnnorexka [HJOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereH OKHCICHHS https://m.edsoo.ru/00adae28
63 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

peakiuu

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsoo.ru/00adb076
o | e |
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepHblit ypok. O6001eHNE 1 1 bubmumoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI https://m.edsoo.ru/00adb33c
67 Pezepubiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHUCTeMaTH3aIrs 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHrliit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
cucTeMaTH3als 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonnueckas cucrema | bubmmoreka [JOK
XHUMHYECKUX deMeHToB /I, M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

) cBoiiC P e §eMEHTO | bubnuorexa [JOK

BOWCTB XUMHUYCCKHUX 3JICMCHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/iesioB Kypca
8 Kkacca»

6 Knaccudukanms xumuaecknx 1 bubnuoteka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOM

7 n P 1 bubmuorexa [JOK

eakuu. [IoHATHE O TOMOTEHHBIX U
peard https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE 0 XUMHUECKOM
bu6mmoreka [JOK
8 paBHOBecuH. DAKTOPHI, BIUAIONINE 1

Ha CKOPOCTb XUMHYECKOMN pCaknumn

https://m.edsoo.ru/00adc28c




" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKHCIUTETBHO- bu6mmoreka [IOK
BOCCTaHOBUTEJIbHBIE PEAKIIMH https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHUECKON
10 l[I/IC(IZ)OLII/IaI_II/II/I.pCI/IJIBHBIC U cia0ble brbmiorexa OK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHsI peakui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOLHAITIN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETe MpecTaBIeHu 00 bubmorexa HOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [TonsiTe o runponuse conen bubmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd 12
IIpakTuueckas padora Ne 1.
16 «II))CH_ICHI/IC 3KCl'IpepI/IMeHTaJ'IBHBIX Bubmmorexa LOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o teme
17 «DIIEKTpOIUTHYECKAs bubnuorexa [IOK
aucconuanysa. XuMHUEeCKue https://m.edsoo.ru/00addecO
pEaKiuu B pacTBOPaX»
18 OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB. bubnuotexa [JOK




XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJjiopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 p . a 5 8 N R bu6mmoreka [IOK
XAMUYECKHE CBOMCTBA, OJyUEeHHE,
yi https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktrueckas padora Ne 2 o treme
20 «1?10 e ecop OU KHUCIIO bubmorexa HOK
JIy4EHU JISHOM KUCJIOTEL,
v . . https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beraucienus mo ypaBHEHUSIM
)1 e eayp  eomi o bu6mmoreka [IOK
XUMHUUYECKUX KIIAH, €CIIH OOUH
p https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
2 OO6m1as XxapakTepucTHKa 3JIEMEHTOB bu6mmoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKAITIN CEPBHI.
Haxoxnenue cepel u e€ bubnuoreka [IOK
23 .
COEIUHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,
24 o P POz, €1P bubmorexa [JOK
N3UYECKHE U XUMHUYECKHUE
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunpl ceprsl. CepHas KUCIIOTA,
s o I‘ec E P - Bu6mmorexa [LIOK
U3UUYECKUE U XUMUYECKU
. https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE IIPOMBIIILIEHHOTO CII0c00a
P © Bu6miorexa [OK
26 MOJIy4YEHUS CEPHOI KUCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpeibl

https://m.edsoo.ru/00adec8a




COCAUHCHUAMU CEPhI

Brlunciienue MaccoBOi 101U

bubmuorexa [JOK

27 BBIXOJIa TPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA YJICMEHTOB
VA- Bl A30T,
28 pacnlg)oycr;paHeHHe B [IPUPO/IE, Bu6mnorexa LIOK
https://m.edsoo.ru/00adeea6
¢busnvecKkre 1 XUMHYECKHE
CBOMCTBa
AmMmuak, ero puzndeckue u
29 XUMHUYECKHE c(}l;oﬁCTBa IIOJIy4YEHUe Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y TIPUMEHEHNE
[IpakTuueckas padora Ne 3 1o Teme
30 «l?lonyquHe ahEMHaKa, U3y4eHUe bubmmorexa HOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KUCOTa, €€ (hu3ndecKkue u bu6mmoreka [JOK
XAMUYECKHAE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHMS B KQUECTBE MUHEPAIbHBIX
32 ynoOpeHuit. XuMudeckoe ’ bubmmorexa HOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEl Cpebl
COEMHEHMSIMHU a30Ta
®ocdop. Okcun docdopa (V) u
33 q)ocg)oé)Haﬂ KH?H((i))Ta,(bq)IESHEIe)CKHe u bubmmoreia OK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Ucnonbs3oBanue ¢pocdaTos B
34 Ka4eCTBE MUHEPAIbHBIX bubnnorexka [HJOK

ynoOpeHul. 3arps3HeHne
MIPUPOTHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHeHue B

35 bu6mmoreka [IOK
MPHPOE, (bmnqcicme 1 https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOMCTBA
Oxkcupl yriaepoja, ux Gpuznyeckue
1 XUMHYECKHE CBONCTBA.

36 DKOJIOTHYECKHUE TIPOOIEMBI bubmmorexa LIOK

’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YronbpHas KUCIO0Ta U €€ COJIU Bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnnorexa [HOK

38
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"

[TepBoHavabHBIC MOHATHS 00
39 oprpaHquCKHx BEIIIECTBAX KakK O Bubnmorexa LOK
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIIepo/ia
40 Kpemuuii u ero coeguHeHus Bubnmorexa LIOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.

A1 Perenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3aj1a4 1o TeMe «BaxkHelme https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COSTUHCHHMS
KonTponbHas padora Ne3 1o teme

42 «Baxcll){eﬁmﬂe ieMeTaJ‘IJ‘ILI " UX Bubmmorexa LOK

https://m.edsoo.ru/00ae0el8
COCTUHEHUS»
43 OO6mras XxapakTeprucTruKa bubnuotexa [JOK

XHUMHUYCCKUX SJIEMECHTOB —

https://m.edsoo.ru/00ae103e




MeTauioB. MeTrayunueckas CBA3b U
METAJUINYECKasl KPUCTAJIIMYECKas
pemérka. PU3NYECKUe CBOMCTBA

METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIJIEKTPOXUMHUYECKUH Psif bubmmorexa LIOK
N https://m.edsoo.ru/00ael1156
HaIpsHKEHUHA METaJUIoB
O61ue cnocoObl MOTyYeHHs
| e o B
N https://m.edsoo.ru/00ael156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlenormere Merars: https://m.edscI;E).ru/OanMbZ
43 Okcubl ¥ THAPOKCUBI HATPUS U bubnunoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [{esr0yHO3EMENBHBIE METAILIIBI — bubnunoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiinine coeJMHEHNS KAJIbIUS bubmorexa [TOK
https://m.edsoo.ru/00ael5e8
51 0606H}CHHC Y CHCTEeMaTH3aIus
3HAHUH
57 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padbora Ne 6 o Teme bubnnorexa [JOK

"YKEcTKOCTEL BOIBI M METOMEI €6

https://m.edsoo.ru/00aelae8




ycTpaHenus"

54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
55
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u sxenesa (1II) https://m.edsoo.ru/00ae35e6
53 O06o0meHne 1 cuCTeMaTHU3aIUs
3HaHUI
[IpakTuueckas padora Ne 7.
Pemenne skcriepuMeHTaNbHBIX bubnnoreka [JOK
59 .
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
U3 PEareHTOoB JIaH B U30BITKE WU bubnmnoreka [JOK
60
COZAEPKUT pUMeECH. Brruncnenus https://m.edsoo.ru/00ael750
MacCOBOM J0JM BBIXOJIa TIPOIYKTA
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
KonTponbhas padota Ne4 o teme
62 «BaxHeumme MeTaibl U uX
COEJIMHEHU S
63 BemectBa n marepuansl B bubnnorexa [JOK

MOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edsoo.ru/00ae3f50




XUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
64 . 1
OKpY>KaroIlel cpe/ibl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu | bubmuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHue 1 | bubmumorexa [IOK
CUCTEMaTHU3aIlus 3HAHUM https://m.edsoo.ru/00ae0dOa
67 PesepBHrliit ypok. O60011eHNE 1 | bu6mmoreka [IOK
CHUCTEMaTHU3aI1s 3HAHUM https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O60011eHNE 1 | bu6mmoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iecTBo «M31aTenscTBo
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemenue»
METOANUYECKHUE MATEPUAJIBI VIS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypoBeHb. - Peanm3anmsi-
TpeboBanuii-OI'OC-ocHOBHOr0-00111eT0-00pa3zoBaHus.-MeToinyeckoe-1ocoone-is-
yuunrens.pdf

HUDPPOBBIE 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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