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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XMMHH Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHHs COCTaBJeHa Ha
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTeNbHONW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeactarieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE paboveii
MPOrpaMMBbl BOCTTMTAHHS IIKOJIBI M C YYETOM KOHIIEIIIMU TPETOIaBaHus Y4eOHOro mpeaMera
«Xumus» B 00pa3zoBaTeabHbIX opranu3anusax Poccuiickoit deneparum.

[IporpamMa mo xuMuM Aa€T TPEACTABICHHE O IENsIX, OOIIeH cTpareruu oOydeHus,
BOCIIUTAHUS W PAa3BUTHUS OOYYAIOMIUXCS CPEICTBAMH Y4YeOHOro MpeaMeTa, YCTaHaBIUBACT
00s13aTeIPHOE TIPEIMETHOE COJZIEPIKaHMe, MPEAYyCMaTPUBAET pacTpeie]ICHHE ero Mo KiaccaMm U
CTPYKTYPHPOBAHHE TIO pa3/esiaM U TeMaM MPOTPaMMBbl 110 XUMHUH, OTIPEACIIICT KOJTHMUYECTBCHHBIC
U Ka4eCTBEHHBIE XapAKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO TOCJIEI0BATEILHOCTh
W3YYCHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTUKH y4eOHOTO
poIecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJaIOMIMXCsl, ONPeNesieT BOZMOKHOCTH MIpeIMeTa JIst
peanu3anuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MpOTpaMMBbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TAaKXKe TPEOOBAHUHN K pe3ylibTaTaM 00ydeHUs XUMUH
HA YpOBHE IMeNiell W3y4eHUs TpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIbHOCTH 00YYaIOIIErocs Mo OCBOCHHUIO YI€OHOTO COICPKAHHSL.

3HaHHE XMMHH CIYXKUT OCHOBOH JUisi JOPMHUPOBAHUS MHPOBO33pEHHS OOydaromerocs,
€ro MpeACTaBICHUH O MaTepUAIbHOM EIMHCTBE MHPA, BAXKHYIO POJb HTparoT (GopMupyembie
XUMUEH MpeACTaBICHUS O B3aUMOIIPEBPAIICHHUSAX YHEPTUU U 00 ABOJIFOIIMH BEIIECTB B IPUPOJIC,
0 TMYTIX PEIIeHUs TI00ATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS UYEJTOBEYECTBA — CHIPHEBOM,
AHEPTeTUYECKOMU, TUIIIEBON M SKOJOTHYECKON 0€30MaCHOCTH, MPOOJIeM 31paBOOXPaHEHHUS.

N3ydenune xumuu:

CITIOCOOCTBYET pealn3allud BO3MOXXHOCTEH JUIsl CaMOpa3BUTHUSA ©  (POpMUPOBAHUS
KYJIBTYPBI JITUHOCTH, €€ 0011el 1 (PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIIUICHUS] M TBOPUYECKUX CIIOCOOHOCTE 00ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITEILHOM  Yy4eOHOM  NEATeTbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICZIOBATEIILCKUX yYMEHHU, HEOOXOAMMBIX KaK B TIOBCETHCBHOW JKM3HU, TaK U B
poQeCCUOHAILHON ACSITEIbHOCTH;

3HAKOMHT CO CIENU(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBaeT OCHOBBI IIEJIOCTHOTO
B3TJIs1a HA €IMHCTBO MIPUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAlOM B (POPMHPOBAHUH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YUaIOIUXCs;

CIocoOCTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKIaJ B SKOJOru4eckoe oOpa3oBaHHE
00yUaroImxcs.

JlaHHbBIC HampaBJICHWs B OOYYCHUH XHMHH OOCCIICUMBAIOTCS CIEU(PUKON COaep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TMEJarorudeckd aJalTHPOBAHHBIM  OTPaKEHHEM
0a30BOM HAYKH XMMHH Ha ONPEACIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPUCHTHPOBAH HA OCBOEHHUE
00YJarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATHH XUMHH, OCHOB HEOPraHWYECKON XUMHH U
HEKOTOPBIX OTJICTHHBIX 3HAYUMBIX MIOHATUH OPraHUIECKON XUMHUH.

CtpykTypa coaepKaHHUsl MPOTPaMMBI TT0 XUMUHU c(HOpMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ m3yueHuto. ConepkaHUE CKIIAJIBIBAETCS U3 CUCTEMBI MOHSATHH O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHSATHH O XHMHYECKOW peaknuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO TMPUHIHUIY TOCJIEI0BATEIHHOTO Pa3BUTHSA 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHOMOJIEKYJISIPHOT'O YYeHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS

— Ilepuoanueckoro 3akona /[[. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUY€HHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBS3H;

— IIPEJCTAaBJICHUN 00 ANEKTPOIUTHUECKON JUCCOIAIIMH BEUIECTB B pACTBOPAX.



TeopeTnueckue 3HAaHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, PpPa3BHBAIOTCS IIOCIEAOBATEIbHO OT OJHOTO YPOBHS K JAPYromy,
BBIMOJHAS (YHKUUU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTHYECKOTO MPUMEHEHUS U TIOTYYEeHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl MO XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O
XUMHYECKON COCTaBJISIONICH HaydHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEeMHOW NpPUPOJHI,
[IEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHUs B Hayke. M3yueHne XumMuu
MPOUCXOAUT C TPUBJICYCHHEM 3HAHUM U3 paHee HW3YYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy nM3ydyeHun XUMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKOW HAyKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUUYECKOW AESITEIbHOCTH YeIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. 3ajada ydyeOHOro IpeiMeTra COCTOMT B
(GOpMHPOBAHUU CHCTEMBI XMMUYECKAX 3HAHUN — BAXKHEWUIIMX (AKTOB, TOHSATHHA, 3aKOHOB U
TEOPETUUYECKHUX TTOJO0KEHUH, TOCTYIMHBIX 000OIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyK{, B TIPUOOIIEHUH K HAYYHBIM METOJIaM IO3HAHMS MPH W3YYEHHH BEUIECTB U XUMHUYECKUX
peakuuii, B JOPMHPOBAHUH U PA3BUTHU MO3HABATEIbHBIX YMEHHM M UX MPUMEHEHUH B yueOHO-
MI03HABATEJILHON U y4eOHO-HUCCIIe0BATENILCKOM NesITeTbHOCTH, OCBOCHUH MPaBMl OE30M1aCHOTO
oOpalleHus C BeIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Tpu m3ydeHMH XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)KHOE 3HAUCHHE
MpUOOpENH TaKue 1EeH, KaK:

— ¢opMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TPHUHSATUIO DEIIEHHH, CIOCOOHOW aJanTUpPOBAaTHCA K
OBICTPO MEHSIIOIIUMCS YCIOBHSM JKU3HU;

— HampaBJIEHHOCTh OOYYEHHs Ha CHCTEMaTHYECKOEe NPHOOIICHHE OOydJaroImmXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHON  JEATENIbHOCTH,  HAy4YHbIM  METOJaM  [O3HaHUS,
(bOpMUPYIOITUM MOTUBAIIUIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMHH;

— olecrnieyeHre YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaroIIMMHUCS OIIbITa
pa3HOOOpa3HON NeATENIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIN ), UMEIOIUX YHUBEPCAJIbHOE 3HAUE€HUE ISl Pa3JINYHBIX BUJIOB J1E€ATEIbHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHCIe YMEHUH OOBSCHATH M OLICHUBATH SIBIICHHS OKPYXKAIOIIETO MHpA, UCIOJNb3YS 3HAHUS U
OMBIT, TOJyYEHHBIE MPH H3YYEHUH XHMHUHU, TNPUMEHATh HMX TMpPH peuleHuH npolieM B
MIOBCEHEBHOM KU3HU U TPYAOBOU NEATEIBbHOCTH;

— ¢opMHpOBaHUE Y O0YHAIOUINXCS TYMAHUCTHUECKUX OTHOIIECHUN, TOHUMAHHUS [ICHHOCTH
XUMUYECKUX 3HAHUM N1 BBIPAOOTKHM 3KOJOIMYECKH IIeJecO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOW IESITENILHOCTH B IENIAX COXPAHEHHUs CBOETO 3J0POBbS U OKPYXKAIOLIEH MPUPOIHOM
Cpelibl;

— pa3BUTHE€ MOTHUBAlMKM K OOYy4YEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY TPO(UIIS M HATTPABJICHHOCTH JAbHEHIIIEro oOyueHus .

CBS3b C PABOYEHN ITPOIT'PAMMOM BOCITUTAHUSA IKOJIbI

Peanuzanus BocmuTaTeNbHOIO MOTEHIMANAa YPOKOB XUMHUU (YPOUHOM AEATEIbHOCTH,
ayIUTOPHBIX 3aHATHM B  paMKaXx MaKCHUMaJbHO JONMYCTUMON y4eOHOM  Harpys3ku)
IIpeyCMaTpPUBAET:

- MaKCUMaJIbHOE HCIOJIb30BAHUE BOCIMTATEIBHBIX BO3MOXHOCTEW COAEpkKaHUSA YPOKOB
s (popMUpOBaHHS Y OOY4arOMIUXCS POCCUHCKUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLMOKYJBTYPHBIX  LEHHOCTEH, PpPOCCHUHUCKOIO MCTOPUYECKOIO CO3HAHMS Ha  OCHOBE
UCTOPUYECKOTO MPOCBELICHUS; MOAOOpP COOTBETCTBYIOUIETO COJCP)KAaHUS YPOKOB, 3aJaHUHU,
BCIIOMOTATENbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYaLUH 17151 00CYKICHU;



- BKJIIOYEHHE B COJICPKAHUE YPOKOB LIENIEBBIX OPUEHTUPOB PE3yJbTaTOB BOCHUTAHUS, UX
yUYeT B OINPECIICHNH BOCIIUTATENIbHBIX 3aa4 YPOKOB, 3aHATHUI;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUMN, OKA3bIBAIOIIUX BOCIHUTATEIBLHOE BO3CHCTBIE
Ha JMYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM HACATIOM, LEIbI0O M 33Ja4aMH BOCIHUTAHMS,
LEJIEBBIMU OPUEHTUPAMU PEe3yJbTaTOB BOCIUTAHUS;, PEANIM3ALMI0 MPUOPHUTETA BOCIUTAHUS B
y4eOHOU NesTeNbHOCTH;

- IPUBJICUCHUE BHUMaHMSI 00YJarOIMIMXCs K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MPEAMETOB, SIBJICHWA W COOBITHH, WHHUIMMPOBAHHE OOCYXICHUHN, BBICKA3BIBAHUM CBOETO
MHEHHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHUS K HM3y4aeMbIM COOBITHSM, SIBICHUSIM,
JUTAM;

- TPUMEHEHUE HWHTEPAaKTUBHBIX (OpM yueOHOM pPadOTBI — UWHTEIJIEKTYalbHbIX,
CTUMYJIUPYIOIINX TI03HABATEIBHYI0O MOTHBALUIO, HWTPOBBIX METOIUK, IUCKYCCHH, TaAIOIIUX
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JHMANIOra; TPYIIOBOM padOTHI,
KOTOpasi YYUT CTPOHUTH OTHOIICHUS M JIEUCTBOBaThH B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIIICHHUS;

- moOyXAeHHe OoO0yJaroImuxcsi COOMIOAaTh HOPMBI MOBEACHUS, IMpaBWJIa OOIIEHUS CO
CBEPCTHUKAMH U TEJAaroruuyecCKuMU pa0OTHUKAMH, COOTBETCTBYIOLIME VYKJIAIy UIKOJHI,
YCTaHOBJICHHE U TIOJACPKKY T00poKeTaTeTbHOM aTMoCc]eps;

- OpraHu3allMi0 HACTaBHUYECTBA MOTHBHPOBAHHBIX M IPYAUPOBAHHBIX OOYYAIOIIMXCS
HaJ HEYCHEeBAIOUIUMHU OJHOKIACCHUKAMH, B TOM 4HCIE C OCOOBIMH 00pa3oBaTeNbHBIMU
MOTPEOHOCTSIMH, JAIOMIEr0 OOYyYarolIMMCS COIUAIBHO 3HAYMMBIM OIBIT COTPYIHUYECTBA U
B3aMMHOM NIOMOILH;

- VHUIMHUPOBAHHE M TOJJIEPKKY HCCIEAOBATEIbCKON EATeIbHOCTH OOydarolmxcs,
IJJAHUPOBAHUE M BBINOJHEHUE WHAMBUAYAIbHBIX W TPYHIIOBBIX IMPOEKTOB BOCIUTATEIbHOU
HaIPaBJICHHOCTH.

PesynpTathl equHCTBA yueOHOW M BOCIIHUTATEIBLHOW JEATEIHBHOCTH OTPAKEHBI B pasjelie
paboueit mporpammbl «JIMYHOCTHBIE PE3yJIbTAaThl W3YYCHHUS y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsD».

MECTO YYEBHOI'O IPEJIMETA «XUMMUs1» B YYEBHOM IIJIAHE

B cucreme o6mero o0pa3zoBaHus «XUMHS» SBISAETCS O00s3aTEIbHBIM Y4EOHBIM
IIPEIMETOM, KOTOpBIH BXOAUT B COCTaB IpeaMeTHOW oOnactu «EcTecTBeHHO-Hay4yHbIE
IIPEIMETBI».

Cpoxk ocBoeHus paboueit mporpaMmsl: 8-9 kiaccel, 2 roja

KosnyecTBo 4acoB B yueOHOM IJIaHe Ha U3ydeHue npeamera (34 yueOHble Hesenu)

Kiacc KonnuecTBo 4acoB B HENEIIO KonnuecTBo 4acosB B roj
8 Kiracc 2 68
9 xiacc 2 68
Bcero 136




COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIC XMMHYECKHE MIOHATHUS

IIpenmer xumuu. Ponb XMMUM B KM3HU 4Y€IOBEKAa. XMMHUSA B CUCTEME HayK. lTena u
BemecTBa. dusnueckne CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiectB. IloHsTue o
MeTOJ1aX MMo3HaHus B XuMuU. YucTele BemecTBa U cmecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJEKYyJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XMMHYECKHX HJIEMEHTOB.
[IpocTeie u ciiokHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyia. BaneHTHOCTh aTOMOB XMMHUYECKHX D3JEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENbHAs MOJIEKYIIsIpHast
Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B CO€AMHEHUU.

KosmmuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
quciia CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacuérel no popMysiaM XUMHYECKUX COEAMHEHUH.

@u3nyecKkue W XUMHUYECKUE SIBJICHUS. XUMHUUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHMs Macchl BEIECTB. XUMHUUECKue ypaBHeHus. Kiaccudukanus XMMUYECKUX peakuit
(coenrHEHUS, PA3IIOKECHUS, 3aMEIIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MMOCY/I0H, MpaBuiiaMd pabOThl B J1a0OpaToOpuu U NpuéMamu
oOpateHust ¢ 1abopaTopHBIM 00OpyIOBaHMEM, HU3YY€HHE W OMUCAaHUE (PUIUYECKUX CBOWCTB
00pa3I[0B HEOPraHMYECKHUX BEIIeCTB, HaOdrofeHue (u3nyecKux (IUIaBJIEHUE BOCKA, TasHHE
Jb/1a, pacTHpaHUE caxapa B CTYIKe, KUMEHHE W KOHJEHCAlHs BOJIbl) U XUMHUYECKUX (TOpeHHe
CBEYM, MPOKaJIMBaHHE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHUCJIOTOW) SBIICHUM,
HaOJI0/IeHNe U OMKCaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaklUuil (pa3jiokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcunaa meau (I11) mpu
HarpeBaHWM, B3aUMOJCHCTBHE Xkene3a ¢ pactBopom coimu menu (I1), m3ydenwe croco6oB
pasJesieHus CMeceil: C IMOMOIIbI0 MarHura, (QUIbTPOBaHME, BbIApUBAHUE, IUCTHILUISALIMA,
xpomarorpadus, TIpOBEJEHHE OYUCTKHM IIOBAPEHHOW COJIM, HAOJMIOJEHUE U OIMCaHHe
pe3yabTaTOB MPOBEIEHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl, CO3JaHHE
Mojiesiel MOJIeKy N (IIapOCTEP>KHEBBIX).

BaxHeiilmue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopona — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxxnenue xkucnopona B npupoze, pU3snuecKue 1 XMMHUYECKUE CBOMCTBA (peakiuy TOPEeHus).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIaOOpaTopuu U
npoMsbIIieHHOCTH. KpyroBopot kuciaopona B mpupoje. O30H — auloTpomnHas MOAUGPUKAIH
KHCIIOPOJIa.

TennoBoil 3pPexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKUE YpPaBHEHUS, HK30- U
SHIOTEPMUYECKHE peakuuu. TOmmMBO: Yrojlb M METaH. 3arpsA3HEHHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTBO. HaxoxkaeHue BoJopoaa B MOPHUPOAE,
¢buznueckue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI oydeHus. Kuciotsl u comnu.

MoutsipHbiit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Haceluennsle n
HEHACBHIIIEHHbIE pacTBOphl. PacTBopuMoOCTh BemiecTB B Bojae. MaccoBasi 10l BeLIeCTBa B
pacTBope. XuMuueckue coiicTBa Boabl. OcHOBaHUS. Poib pacTBOpOB B MpPUPOAE U B KHU3HU
yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arpsizHeHHE NTPUPOAHBIX Boja. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus nHeopranumueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHIOB:
coseoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U HecoseoOpasytomue. Homenknarypa
okcu10B. du3nueckrue U XMMUYECKHE CBOMCTBA OKCUIO0B. [losyueHne okcuios.



OcHoBanus. Knaccudukanus ocHOBaHWI: MENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckue W XUMHUYECKHME CBOMCTBA OCHOBaHuiu. [lomydenue
OCHOBAaHUM.

Kucnotel. Knaccudukanus xkucnot. Homenkmnarypa kuciot. @uznueckue U XUMUYECKUE
cBolicTBa KUCIOT. Psin aktuBHoctr MetamuioB H. H. bekerona. Ilosyuenue kucnor.

Commu. HomeHknarypa cosieid. @u3ndeckue U XuMHUeckue cBoicTBa coseil. [lomydyenue
COJIEH.

I'eneTnyeckas CBsI3p MEXAY KJIACCAMH HEOPTaHUYECKUX COECTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeICHNE COACPKaHMS KUCIOPO/a B BO3/lyXe, MOJIydeHue, COOUpaHue,
pacro3HaBaHME€ M M3y4YEHHE CBOWMCTB KHUCIIOpOJa, HAONIIOJEHHWE B3aUMOJICHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSL BOSHUKHOBEHMSI M IPEKpaIEeHUs] ropeHus (Ioxkapa), 03HaKOMJIEHHE C
o0Opa3liaMi OKCHJIOB M ONHCaHHE WX CBOWCTB, IOJIyde€HHE, COOMpaHHe, paclio3HAaBaHHE U
M3y4eHUE CBOMCTB BojAOpojaa (TopeHHue), B3auMojeicTBue Boaopoaa ¢ okcuaoM wmemau (1)
(BO3MOXKHO HCIIOJIb30BaHKE BUIEOMATEPUAIIOB), HAOIIOAeHNE 00pa3I0B BEIIECTB KOJINYECTBOM
1 Monb, uccnenoBaHue 0COOEHHOCTEW PACTBOPEHMS BEIIECTB C PA3IMYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JIOJIEM PpacTBOPEHHOIO BEILECTBA,
B3aMMOJICCTBHE BOJABI C MeTaUlaMd (HAaTpUeM U KaibliieM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEI0BaHNE OOpa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIACCOB,
HaOMIOJIeHNEe W3MEHEHUsI OKPAacKd HHAMKATOPOB B pPACTBOpPAx KUCIOT M IeNouel, h3ydeHHe
B3auMozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHCIOTHI, KHUCIOT C MeTalljlaMH,
peakuuii HeWTpaiau3aluy, INOJY4YEHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajia IpyruM U3 pacTBOpa COJIM, PELIEHUE HKCIIEPUMEHTANIBHBIX 3aa4 110 Teme «BaxHeinmue
KJIACChl HEOPTaHUYECKUX COETMHEHUI.

IHepuoauyeckuii 3akoH u Ilepuoauyeckasi cucrema xumuueckux jiemenros JI. H.
MenaeneeBa. CtpoeHue aToMOB. XMMUYeCKasA ¢BsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIEC
peakuumn

[TepBbie TOMBITKA KIaCCU(UKAIMM XUMHUUYECKHX DJeMEHTOB. [loHsTHe o Tpymnmax
CXO/IHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIEJIOYHO3EMENbHbBIE METAJUIbI, FaJOr€Hbl, UHEPTHBIE I'a3bl).
DNeMeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHBIE OKCUABI M THIPOKCHUIBI.

IIepnognueckuit 3akoH. Ilepuonmueckas cucrema XuMU4ecKux dieMeHToB [[. .
MenpneneeBa. KopoTkonmepuoanas u umHHONepuonHast (opmel Ilepuonnveckoil cucteMsl
xumuueckux daeMeHToB [[. M. MenneneeBa. Ilepuonbl m rpynnbel. PU3MYECKUI CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIBI DIEMEHTA.

Crpoenne artomoB. CocraB aromHbIX szaep. HM3oromsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEeK aTOMOB MepBbIX 20 XMMHUECKUX 31eMeHTOB [leprnoanueckoil cuctemsl
. W. MengeneeBa. XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTA IO €ro IOJIOKEHHUIO B
ITepuoanueckoii cucteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAUINYECKUX
Y HEMETAJUIMYECKUX CBOWCTB M0 TpyNaM U NEPHOIaM.

3navenue [lepuoauyeckoro 3akoHa u [lepuoaguueckoi CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. J[. Y. MennaeneeB — yu€HbIN U TpaKJaHUH.

XuMuyeckas CBSI3b. KoBanenTtHas (monstpHass W HEMOJISIpHAs) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKHX JIEMEHTOB. MIOHHAas! CBS3b.

Crenenp  okucienus. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. [Ipomecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumMenm:

u3ydeHre oOpa3lioB BELIECTB METAIOB M HEMETAIOB, B3aUMOJICHCTBUE THAPOKCUAA
LMHKA C PaCTBOPaMH KHCJIOT U WIEJNOYEH, MPOBEACHUE OIBITOB, WLIFOCTPUPYIOIIUX ITPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM (TOpEHHE, PEeaKLIUK Pa3IOKEHUsI, COSTUHEHUS).

Mesicnpedmemmuuie cea3u



Peanuzanus MeXNpeIMETHBIX CBS3E€H NPU U3YyYEHMHM XUMHUHU B § KIIACCE OCYIIECTBISAETCS
yepe3 HCMOJIb30BaHWE Kak OOMMX €CTECTBEHHO-HAay4YHbIX MOHATHH, Tak ¥ TMOHATHH,
SBJISIFOIIMXCSL CHCTEMHBIMU JIJIS1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTeCTBEHHO-HAay4YHbIE IOHATHS: HaydyHbBIH (pakT, IUnoTes3a, TEOpHsl, 3aKOH,
aHanmu3,  CHHTE3,  KiaccuuKanus,  TNEepHOAWYHOCTb,  HAONIOJEHUE,  IKCIIEPUMEHT,
MOZEIMPOBAaHNE, U3MEPEHHE, MOJICIb, SBICHUE.

@dusmka: marepusi, aTOM, OJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJ, H30TOIbI,
PaaMOaKTHBHOCTb, MOJIEKYJa, JJICKTPHUSCKHH 3aps], BELIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSAHHE BEUICCTBA, TI'as, (1)I/ISI/ILI€CKI/IG BCJIMYMHBI, CAUHUIBI U3MCPCHUSA, KOCMOC, IIJIAHCTHI,
3B€3161, CoMHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

['eorpadusa: armocepa, ruapochepa, MuHEpanbl, TOPHBIE TIOPOMABI, IIOJIE3HbIC
HCKONaeMble, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKas peakuust

Ilepuoguueckuin 3akoH. Ilepuonmueckas cucrema XuMUYeCKUX 3ieMeHToB [[. .
MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOMCTB XUMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KalMs, KIbLMS M MX COEAMHEHUH B COOTBETCTBHUU C
II0JIO’KEHUEM 3JIEMEHTOB B [leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XMMMUYECKOM CBSA3M. THUIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKM M BHAA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMMHUYECKHE CBOWCTBA
BEUIECTB, OTHOCSINMXCS K Pa3sIN4YHBIM KJIACCaM HEOPraHWYECKHX COCIVUHECHHH, T'€HETHYECKas
CBS3b HEOPTraHMYECKUX BEILIECTB.

Knaccudukanus XuMu4eckuxX peakiuil Mo pa3iInyHbIM NpU3HAKaM (110 YHCIY U COCTaBy
YYacCTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3((deKTy, MO H3MEHEHUIO CTeleHeu
OKHUCJIEHUS XUMHUYECKHX 3JEMEHTOB, 110 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
HHIOTEPMUYECKHE PEAKLIUU, TEPMOXUMUYECKHE YPABHEHHUS.

[lonsitue o ckopoctu xumMudeckoit peakuuu. [lonarue o6 oOpaTUMBIX U HEOOPATUMBIX
XMMHUYECKUX peakiusax. [loHATHE O TOMOIEHHBIX M TIeTepOreHHbIX peakuusx. llonarue o
karanuse. llonsarne o Xxumuueckom paBHOBecuH. DakTOphl, BIUAIOLIME HA CKOPOCTbH
XMMHMUYECKOHN PEaKLIUU U TIOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKuCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMHU, HJIEKTPOHHBINA OanaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIB30BAHUEM METO/1a IEKTPOHHOTO OaslaHca.

Teopus 37IEKTPOIUTHYECKON TUCCOLMALMNA. DJIEKTPOIUTH U HEIEKTPOJINUThL. KaTnoHslI,
AHUOHBI. MexaHHW3M [HCCOLMALMK BEUIECTB C DPA3JIMYHBIMA BHJAMH XUMHUYECKOW CBS3H.
Crenenp auccounanuy. CUibHbIE U CIIA0bIe SJEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y ciIoBUsI IPOTEKaHUsST PEaKuii HOHHOTO OOMEHa, MOJHBIC U
COKpallléHHbIE MOHHBIE ypaBHEHMS peakuuid. CBONCTBAa KHMCIOT, OCHOBAaHUM U COJIEN B CBETE
NPEICTaBICHUNH 00 AIIEKTPOIUTUYECKOW nuccounanuu. KauecTBeHHbIE peakIuud Ha HOHBI.
[Tonarue o ruponnse conen.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJIEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJIOB M HEMETaUioB (rpadura u anMasa), CIOXKHBIX BEIISCTB (XJIOpUIa HATpus),
UCCIIEZIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKkLUUU OT BO3ACHCTBUS Pa3IMYHbIX
(baxkTOpoB, UCCIENOBAaHHUE IIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIecca AUCCOLUAINH
KUCIJIOT, IIeJIoued M cosiell (BO3MOXKHO MCIOJB30BaHME BHJEO MATEPUANIOB), NPOBEICHUE
OTBITOB, WITIOCTPUPYIOUINX MPHU3HAKU MPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHue



ocajika, BBIJCJICHHE Ta3a, o0O0pa3oBaHHWE BOJIbI), OIBITOB, WJUIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN (TOpEeHUe, pPEeaKkIMU pPas3JIoKEHUs, COCIUHEHHUs),
pacrno3HaBaHUE HEOPraHMYECKHUX BELIECTB C IOMOILIBIO KAUECTBEHHBIX PEAKLMUH HA HOHBI,
peleHne SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtauuibl M UX COeIUHEHUS

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHHs aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CrpoeHue M (U3MYECKUE CBONCTBA IPOCTHIX BEIECTB — TIaJOrCHOB.
XVWMHUYECKHE CBOWCTBA Ha MpuMepe Xjopa (B3aMMOJCHUCTBHE C METalIaMH, HEMETaJlllaMH,
mienouamu).  XnopoBoaopos. CoisissiHas KHCIIOTa, XUMHUYECKHE CBOICTBa, IOJy4YeHHE,
npuMeHenue. JlelicTBue xJiopa u XJI0poBOAOPOa Ha OpraHu3M 4esoBeka. BaxkHeimme xiopusl
U X HaXO0KJIEHUE B IIPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE cTeneHu OkucieHus. CTpoeHue W (HU3MUECKHe CBOICTBAa MPOCTHIX BEUIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOITHBIE MOAM(DUKALMU KHCIOpPOJa M cepbl. XMMHYECKHE CBOWCTBA
cepel. CepoBOJOPOA, CTpoeHHE, (U3UYECKUE W XUMHUYECKHE CBoMcTBAa. OKCHABI CEpbl Kak
NPEACTaBUTENIM KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, (PU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(oOmme Kak MpeACTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMHUYECKHE PpEaKIHH,
Jealue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJydeHHs CepHOM KHUCIOoThl. [IpumeHneHue
cepHOi KucnoTsl. CoM CepHOM KUCIIOTHI, KAaueCTBEHHAs peakiys Ha cynbdaT-uoH. Haxoxenue
ceppl M €€ coeAMHEHMH B mpupoje. XHMMHUYECKOE 3arps3HEHHE OKpYyXKarollel cpelbl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
HPEJOTBPALICHHUS.

OO6mas xapakTepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTENEHM OKHCIEeHUsA. A30T, pPAaCHpOCTpaHEHUWEe B Npupoie, (Qunueckue u
XUMHUecKkue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHaK, ero (u3nuecKue U XuMHU4YeCKHe
CBOICTBa, MoxydeHue U npumeHeHue. Coau aMMOHUS, UX PU3NYECKHE U XUMUYECKHE CBOICTBA,
npumeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJy4ECHHE,
¢usnueckue M XUMHYECKHE CBoicTBa (OOmIMe Kak TMpeACTaBUTENs Kiacca KUCIOT H
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEM aMMOHUS B KadeCTBE MUHEPAJIbHBIX
ynoopenuit. XuMu4eckoe 3arpsi3HEHHE OKPYKAIoIIeH Cpellbl COCIMHEHHUSIMHU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO31yXa, MOYBbI U BOA0EMOB). Pochop, amnorpomnHsie MOAM(PUKALUU
docdopa, pusnueckue u xumudeckue coicrsa. Okeun dochopa (V) u dochopnas kucnora,
¢u3nueckue M XUMHUYECKHE CBOMCTBa, mosydenue. Mcmonb3oBanue (ocdaroB B KayecTBe
MUHEpaIbHBIX y10OpEeHUH.

OO6mas xapakrepuctuka s1neMeHTOB I[VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENCHH OKHUCIICHUS. YTIIEpo, alUIOTPONHbIE MOAU(PUKALINHU, PACIPOCTPAaHEHHE B
npupoze, puzndyeckue U XuMuueckue cBorcTBa. Ancopouus. KpyroBopot yrieposa B mpupose.
Oxcuapl yriepona, UX Gpu3MUecKrue U XUMUYECKHUE CBOWCTBA, JEMCTBUE HA )KUBbIE OPraHU3MBI,
NOJy4YeHUEe U NpUMEHEHHue. DKOoJIorn4yeckrue npooieMsl, cBsI3aHHble ¢ OKcuaoM yriaepoaa (IV),
TUIOTe3a II00aNbHOTO MOTEIJIEHNsT KIMMAarTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KHUCIoTa U €€
coiM, uX (u3Mueckue M XMMUYECKHE CBOMCTBa, MOTydyeHHEe M IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Vcmonbp3oBanue  kapOoHaTOB B OBITY, MEAMIIMHE,
MPOMBILIJIEHHOCTH U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHble TOHATHA 00 OPraHUYECKMX BELIECTBAX KaK O COCIUHEHUSX yriepojaa
(MeraH, 3TaH, OTWIEH, AaUETWIEH, 3TaHOJ], TIJIMLIEPUH, YKCycHas Kucinora). llpupoansie
UCTOYHUKU YIIJIEBOJOPOJOB (yrojb, NMPUPOAHBIA ra3, He(Th), MPOAYKTHl HX TMepepaboTKu
(O6eH3uH), MX poJIb B OBITY U MPOMBIILIEHHOCTH. [TOHATHE O OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBojax — M HX pOJIM B JKH3HU 4YelloBeKa. MarepualibHOe eIWHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COSAUHEHU.

Kpemuuii, ero ¢usmueckne M XHMHUYECKHE CBONCTBA, TMOJY4YE€HHE W TNPUMEHEHHE.
Coenunenuss kpeMmHust B mnpupoje. OOmme mnpencrasieHus o0 okcuzpe kpemuus (IV) u



KpeMHHUEeBOU kucnote. CUITMKAThI, UX UCIOJIb30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHeiime
CTPOMTENbHBIC MaTepUaNbl: KepaMHKa, CTEKJO, IEMEHT, OeTOH, Xeie300eToH. [Ipobrembl
0€30I1aCHOT0 UCTIOIH30BAHUS CTPOUTEIHHBIX MaTEPUATIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

u3ydeHue oOpas3IioB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, IPOBEICHUE
KAYeCTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAONIOJCHHE MPU3HAKOB WX MPOTEKaHUs, OIBITHI,
oTpaxaromue (u3nYecKue U XUMHUYECKHEe CBOICTBA TaJIOTEHOB M HUX COEAMHEHUHN (BO3MOKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C oOpasiamMu XJIOpUIOB (TaJOTCHHIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl W €€ COeAUHEHUsSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpPHAIOB), HAOMIOJEHHWE TIpolrlecca OOYIIIMBaHUSA  caxapa IOJ  JEHCTBUEM
KOHLICHTPUPOBAHHOM CEpHOM KUCIIOTHI, N3yYEHHE XUMHUYECKUX CBONCTB pa30aBlIEeHHOW cepHOU
KHUCJIOTHI, TIPOBE/ICHUE KAUECTBEHHOW peakIuu Ha Cyab(ar-moH W HAONIOJCHUWE MpH3HAKa e
MPOTEKaHUs, 03HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMH a30Ta, pocdopa m UX coequHEHHIA
(BO3MO>KHO MCIIOJIb30BaHKE BUACOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX yI0OpeHuil,
MoJTydeHue, CcoOMpaHue, pacrlo3HaBaHWE W W3YUYCHUE CBOMCTB aMMuaka, MpPOBEICHUE
KaueCTBEHHBIX pEaKIUi Ha HWOH aMMOHHUS u (ocar-uOH MU U3YUYCHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHOW A30THOM KHCIOTBI C MEABIO (BO3MOKHO
UCTIOJIb30BaHNE BUJCOMATEPHATIOB), M3YYCHHE MOJeNeld KPUCTATMYECKHX PEIIETOK anMasa,
rpaduTa, QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJIcopOIMHU pacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIE€M M YCTPOMCTBOM MPOTHUBOra3a, MOJIydYeHHe, COOMpaHue, pacro3HaBaHHe
U U3y4eHHE CBOMCTB YIJIEKUCIIOrO Tas3a, MPOBEACHHE KAYECTBEHHBIX peakuuil Ha kapOoHAT U
CUJIMKAT-UOHbl M U3Y4YEHHE IMPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLHEH
CUJIMKaTHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIIEPUMEHTANBHBIX 3a1a4 1o Teme «Baxueinmme
HEMETAJUIBl U UX COCIUHEHUS».

MeTaJuibl M MX CO€TUHEHUSI

OOmast xapakTepUCTHKa XHUMHUYECKHX JJEMEHTOB — META/NIOB HAa OCHOBAaHMH WX
nonoxkenus B [lepuonnyueckoit cucreme xuMudeckux aneMeHToB . 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MeTammnyeckas CBsI3b U METaUIMYeCKas KPUCTALTMYEecKas
pemérka. DIEeKTPOXUMHUYECKUN Psii HANpsDKeHUM MeTamioB. (DU3MYEeCKHe W XUMHYECKHE
cBoiicTBa MeTayuioB. OOIMe CrocoObl MoydeHuss MeTauioB. [ToHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIIaBsl (CTallb, 9YyTYH, TIOPATIOMUHHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U TPOMBIIILJICHHOCTH.

[Ilenoynble MeTaiUIbl: MOJIOKEHHE B [lepHoIMyecKoil cCUCTEME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXkAeHHE B npupoje. Ousnyeckue 1 XuMHUUYECKUE
CBOIicTBa (Ha mpumepe HaTpust U Kaiusi). OKCUABI U THAPOKCUIBI HATpUs U Kanus. [IpumeHenue
LIEJIOYHBIX METAJNIOB U UX COEUHEHUN.

[[lenoyHO3eMeNbHBIE META/NIBl MarHuil W Kalbluii: monoxkenue B Ilepmogunueckoi
cucrteMe xumuueckux sneMeHToB J[. WM. MenneneeBa, cTpoeHME MX aTOMOB, HAXO0XX/ICHHE B
npupoae. Pu3nveckue U XUMUYECKUE CBOMCTBA MAarHus U Kajiblus. BaxHeilne coeauHEeHUs
KaJblus (OKCHUJI, THAPOKCHU, COH). JKECTKOCTH BOJBI M CMIOCOOBI €€ yCTpaHECHHS.

AmomMuaui: nojioxkenue B llepmoamdeckoid cucteMme xumuyeckux siementoB . .
MenpeneeBa, CTpO€HHE aTOMa, HAXOXJeHUE B mpupoae. Ou3ndyecKkne U XUMUYECKUE CBOMCTBA
amoMuHust. AMQOTEpHBIE CBONCTBA OKCH/IA M THAPOKCHA AITFOMUHUSL.

Kenezo: mnonoxenne B Ilepuomnueckod cucreme XuMuueckux osnemeHtoB . U.
MenneneeBa, CTpOCHHE aTOMa, HaxOX/eHUE B mpupoae. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu sxene3a (II) u xenesa (I1I), ux cocras, cBoiicTBa u
MOJIy4ECHHUE.

Xumuueckuit yIxcnepumenm:

O3HAKOMJICHHE C 00pasliaMyd METaUIOB U CIUIaBOB, WX (U3MUYECKUMHU CBOWCTBAMH,
U3yUeHHE PE3yAbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BaHWE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KAIBIHSI U HATPHsI C BOJOW (BO3MOYXHO HCIOIH30BaHHE



BHJIEOMATEPHAJIOB), HCCIIEJOBAHUE CBOMCTB JKECTKOM BOJbI, Ipollecca TOPEHHUsl Kele3a B
KUCJIOpOoJe (BO3MOXXHO  HCIOJIb30BAaHME  BUJEOMATEPHATIOB), IPU3HAKOB  MNPOTEKaHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJlblUs, aJlOMUHUS, [IMHKA, kene3a (II) u xenesa
(ITI), memam (I1), HAOMIOIEHWE M OMKCAHKME MPOIIECCOB OKPAITMBAHUS TUIAMCHH MOHAMH HaTpPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHUE BHAEOMATEpUAIIOB), UCCIEIOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHMS U THJIPOKCUAA IMHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a]a4 110
TeMe «BakHelue MeTasulbl U UX COSUHEHUS».

XuMHS 4 OKpPY:KAOIIAas cpeaa

Bemecta 1 MaTepuaiibl B IOBCEIHEBHOW )KM3HHU YesoBeKa. bezonacHoe ucnosbp3oBaHue
BEIIECTB M XUMHUYECKHX peakuuid B ObITy. [lepBas momMomp NMpu XUMHUYECKHUX OKOTaxX H
OTPABJICHHUSIX.

XuMHYecKoe  3arps3HEHHE  OKpyXKawoled  cpenpl  (IpenenbHas — JOMycTUMAas
KOHIIEHTpaInus BemecTs, nanee — [1J1K). Poib xumuu B pelieHnn 3K0JI0THUECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmuwie ceasu

Peanuzanus MexxnpeaMeTHbIX CBS3€H MPU U3y4EeHUN XUMUU B 9 Kilacce OCYILECTBIAETCA
yepe3 HCMOJb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTUW, TaK U TOHATHUH,
SIBJISIFOLLMXCSI CACTEMHBIMU JUISI OTJAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO L[IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: HAy4YHBIM (akT, THUMOTE3a, 3aKOH, TEOpus,
aHaJM3,  CHHTE3,  KijaccuHKalus,  MNEPUOJUYHOCTb,  HAOMIOJCHHE,  DKCIEPUMEHT,
MOJIeTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHNE, TApHUKOBLIN 3(h(PEeKT, TEXHOTIOTUsl, MaTEPHAIIBI.

®dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIWJ, HW30TOIBbI,
PagMOaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYECKUM 3apsii, MPOBOJHUKH, IOJIYNPOBOJHHKH,
JTUDJIEKTPUKH, (DOTOZJIEMEHT, BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHHE BEIecTBa, ras,
pacTBOp, pPAacTBOPHUMOCTh, KpUCTAJNIMYECKass pelI€rka, CIUIaBbl, (QU3UYECKHE BEJTUYMHBI,
€MHHULIbI U3MEPEHHU S, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHLIE.

buonorus: ¢ortocunres, npixanue, 6uocdepa, sKocuUcTEMa, MHUHEpAIbHbIE yI0OpeHus,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIbHBIEC BEIIECTBA.

leorpadus: armochepa, ruapocdepa, MuHEpalbl, TOPHBIE IOPOJIBI, ITOJC3HBIC
HCKOIIaeMble, TOILINBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHMA HNPOI'PAMMBI 110 XMMHMH HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3YNBTATHI OCBOCHHS IPOrPAMMbI OCHOBHOT'O 00I11ero 00pa30BaHMsI JOCTHIAIOTCS B X0/1¢ O0YUSHHUS] XUMHHU B €IHHCTBE Y4eOHOM
M BOCIIMTATEIBHOMN AESITENbHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCHHCKUMH COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH,
NPUHATBIMM B OOLIECTBE NpaBWIAaMH M HOPMaMH IIOBEAEHUS U CIIOCOOCTBYIOT MNPOLECCaM CaMOIO3HAHMS, CAaMOPa3BUTHS W COLMAIM3ALUH
00y4aromuxcsi.

JIMYHOCTHBIE PEe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIMXCSl PYKOBOJCTBOBATHCS CHCTEMOH MO3WTHBHBIX IIEHHOCTHBIX OPHEHTALMH M
pacIIMpeHHe OTIBITA JICITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPHOTHYECKOr0 BOCITHTAHUSA:

LEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HaydyHOMY HACJICAWIO, NMOHMMAHHs 3HAYCHHS XUMHUYCCKON
HayK{ B JKH3HU COBPEMEHHOT0 00lecTBa, CHOCOOHOCTH BIIAETh JOCTOBEPHOH MH(OpPMaIMel 0 NepeaoBbIX JOCTHKEHUAX U OTKPBITHAX MHPOBOH U
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa M OOLIECTBa;

2) rpa:kKIaHCKOro0 BOCIIUTAHUS:

MPEJCTaBICHUS O COLMAIBHBIX HOPMax M IMpPaBWIaX MEXIMYHOCTHBIX OTHOLICHHII B KOJUIGKTHBE, KOMMYHHKATHBHOM KOMIETEHTHOCTH B
OOLIECTBEHHO TIOJIC3HOM, y4eOHOUCCIIENOBATENBCKOM, TBOPUECKOH M APYTHX BHIAX AEATENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JeATENFHOCTH NPH BBIIOJHEHUH Y4YeOHBIX, ITO3HABATEIbHBIX 3aJa4, BBINOJHEHHH XUMHYECKHUX OSKCIICPHMEHTOB, CO3JaHHH Y4YEOHBIX IPOCKTOB,
CTpPEMIICHHS K B3aHMOIIOHMMAHHUIO U B3aHMOIIOMOIIM B MPOIIECCE ITOW yueOHOI JesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBECHHE U TTOCTYIIKH
CBOMX TOBAPUILEH C TO3HUIMH HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIIEICTBHI TTOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMA:

MHPOBO33PEHUYECKHE TPEACTABJICHHUSI O BEIIECTBE M XHMHUYECKOM pEaKlUH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH H
COCTaBIISIFOIIIE OCHOBY JUISl OHMMAaHHsl CYLIHOCTH Hay4HON KapTHUHBI MHpa, NPEJCTAaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aHMOCBSI3X YEJIOBEKa C IPHPOIHOM CPeaoi, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEIH;

[03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIC HA ITOJYYCHHE HOBBIX 3HAHUI 110 XUMHUH, HEOOXOAUMBIE JUTsl OOBSICHEHHST HAOIIOaeMBIX IIPOIIECCOB
! SIBIICHHH, IO3HABATENIbHOM, HH()OPMAIIMOHHON U YUTATENILCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITENILHOM paboThI ¢ y4eOHBIMU TEKCTaMH,
CIPAaBOYHOI JIUTEPATYPOH, JOCTYITHBIMH TEXHUYECKUMH CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpeC K 00y4YCeHHUIO M TO3HAHHIO, JTF0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, MPOCKTHOI M HCCIIEI0BATEIbCKO
JIeATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOYYEeHHS B JaJbHEHIIEM;

4) hopMupoBaHus KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LICHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY 3J0POBBIO, YCTaHOBKHM Ha 3JOpOBBIH 00pa3 KU3HU, OCO3HAHHE
MOCJICNCTBUA M HENPHUITHE BPEAHBIX MPHUBBIYEK (YIOTPEOIICHUS alKOroyisi, HApKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS TpaBHII
0€301acHOCTH MPH OOpAILCHUH C XUMHUYECKHMH BEIIECTBAMHU B OBITY M PEIbHOM KH3HU;



5) Tpy10BOr0 BOCIIMTAHUS:

HHTEpEC K MPAKTUYECKOMY HU3Y4eHHUIO mpodeccuil M Tpyaa pasiMYHOTO Poja, yBaXKEHHE K TPYAY U pe3ylbTaTaM TPyHOBOIl AESATENbHOCTH, B
TOM YHCJIC HA OCHOBE IPUMEHEHHs IIPEIMETHBIX 3HAaHHUH 110 XUMUH, OCO3HAHHBIA BHIOOP WHIMBUIYaIbHON TPACKTOPHH IIPOIOKEHHsSI 00pa30BaHus ¢
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHOM MpodecCHOHaNbHON e TeNbHOCTH
U pa3BHUTH HEOOXOANMBIX YMEHHI, TOTOBHOCTD a/IalITUPOBATHCS B MIPO(PECCHOHATBHON Cpee;

6) 9K0JIOrH4ecKOro BOCIIMTAHMSA:

9KOJIOTMYECKH 11e1ecO000pa3Hoe OTHOLICHHE K MPHUPOJE KaK MCTOYHHUKY JKM3HHU Ha 3eMie, OCHOBE e€ CyLIecTBOBAHMS, TOHMMAHUE LIEHHOCTH
3I0pOBOro0 M 0e30macHoro obpa3a >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DM3MYECKOMY M ICHXMYECKOMY 3I0POBbIO, OCO3HAHHUE
LIEHHOCTH COOJIO/ICHUSI IIPaBUII OE30IIaCHOTO MOBEICHHS TIPU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYAIMAX, YIPOXKAIOLINX 310POBBIO M KU3HH JIIOAICH;

CHOCOOHOCTH NMPHUMEHSTh 3HAHUA, MOJydaeMble IPU M3y4eHUH XUMUH, JUIS PELICHHs 3aJ1ad, CBSA3aHHBIX C OKPY)KAIOIICH MPUPOIHON cpenoi,
JUISL TIOBBILIEHHSI YPOBHSI 9KOJIOTMYECKON KYJIbTYphI, OCO3HAHUS TII00ATFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U ITyTeH NX PEHICHUs MOCPEICTBOM
METOJIOB XMMHUH, SKOJIOTHYECKOTO MBIIIJICHHS, YMEHHUS! pYKOBOJICTBOBATHCS UM B IIO3HABATEIILHOM, KOMMYHUKAaTHBHOW M COI[MAIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX Pe3yIbTaTOB BIACISIOT 3HAYNMbIC U (POPMHUPOBAHUST MHPOBO33PEHHUs OOIICHAYYHbIC TOHATHS (3aKOH, Teopus,
NPUHIAI, TUMOTE3a, (akT, CHCTEMa, MPOIECC, SKCIEPUMEHT U JPYroe.), KOTOPhIC UCIIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax U
MO3BOJISIOT Ha OCHOBE 3HAHUIl M3 ATUX IPEeIMETOB (OPMUPOBATH MPEJICTABICHHE O LIEIOCTHON HayYHON KapTHHE MHUpaA, U YHUBEPCAJIbHbIC yueOHbIC
neiicTBrs  (IIO3HABATENbHBIE, KOMMYHUKAaTHBHBIC, PETYISATHBHBIC), KOTOpBIE OOECHEYMBAIOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTaHWPOBAHUIO U OCYIIECTBICHUIO y4eOHOI eI TeIbHOCTH.

Ilo3naBaTe/IbHBbIE YHHBEPCAIBHBIE YUeOHbIE IelCTBHS

ba3oBble Jioruyeckue aeiicTBusi:

YMEHHUsSI UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUSI TP OCBOSHUM 3HAHWU: PACKPBIBATH CMBICT XMMHUYECKHX MOHSITHH (BBLACIATH UX
XapakTepHble NPHU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYIHMH IOHSATHSMH), UCIONB30BaTh IMOHITHSA Ul OOBSCHEHUs OTHCIBHBIX (HaKTOB M
SIBIICHUI, BBHIOUpPATh OCHOBAHUS U KPUTCPUH [UISl KIACCH(HMKAIUM XUMHUYECKHX BELISCTB M XUMUYECKUX PEaKIMil, YCTaHABIMBATh IPHIUHHO-
CJIC/ICTBEHHBIC CBSI3U MEKIY O0BEKTaMH M3YYCHUS, CTPOUTH JIOTHUECKUE PAcCyXIeHNs (MHIYKTHBHBIC, IelyKTUBHBIC, 110 aHAJIOTWH), AENaTh BBIBOBI
M 3aKJIFOUEHUS

yMEHHE MPUMEHSTh B ITPOLIECCe MO3HAHMS MOHSTHUS (MIPEAMETHBIC U METAIIPEAMETHbIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbIC B
XMMHH, TMPeoOpa3oBBIBATh LIMPOKO MPHMEHSIEMble B XHMMHH MOJEJbHBIC NMPEJACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYEeCKas
(dopmyna u ypaBHEHHE XUMUYECKON PEaKLUH — MPU PeLICHHH yueOHO-I103HABATENbHBIX 3a/1a4, C YYETOM 3THX MOJICIBHBIX IPEICTABICHUI BBISBIATH
W XapaKTepPH30BaTh CYIIECTBEHHBIC MPU3HAKA H3y9aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XHMHYECKHX PEaKIWiH, BBIABIATH OOImue
3aKOHOMEPHOCTH, IIPHYMHHO-CJICICTBCHHBIC CBSI3U ¥ IPOTUBOPEYHS B N3y9aeMbIX IPOLIECCaX M SBICHHSX.

ba3zoBble uccienoBaTeabCcKue TeHCTBHUSA:



YMEHHE UCIOJIb30BaTh IOCTABJICHHbIE BOIPOCH B KAUECTBE MHCTPYMEHTA ITO3HAHUS, a TAKKE B KAYECTBE OCHOBBI 1715 ()OPMHUPOBAHHUS TMIIOTE3bI
0 MTPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUMH;

MpUOOpeTEeHre OMbITa MO IUIAHMPOBAHHMIO, OPraHM3allMk M IMPOBEACHUIO YYCHHUYECKHUX AKCICPHMEHTOB, YMEHHE HAONIONATh 3a XOJIOM
mmpolecca, CaMOCTOSATEIBHO HPOTHO3HPOBATH €ro pe3yinbTaT, (GopMynupoBarh OOOOIICHHS M BBIBOJBI 110 pe3yJbTaTaM IMPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMs, COCTABILATE OTYET O MPOJICIIaHHOIT paboTe.

Padora c undopmanmeii:

yYMEHHUE BBIOMpATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HHOOPMALIMIO PA3JIMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJIYyIaeMyI0 U3 Pa3HbIX
MCTOYHHUKOB (HAay4HO-TIOMYJISIPHASI JINTEpaTypa XMMHUUYECKOI'O COJEpIKaHUs, CIPABOYHBIE MOCOOUS, pecypchl MHTepHeTa), KpUTHYECKH OLCHUBATH
MIPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSTh Pa3NYHbIe METOJBI U 3alPOCHl IPH MOUCKE U O0TOOpe MH(POPMAIMU M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOANUMBIX UIS
BBIMIOJIHGHHSI Y4EOHBIX ¥ MO3HABATENbHBIX 3a[a4 ONPENCIEHHOIO THIIA, NMPHOOPETCHHE OIbITa B OOJNACTH HCIOJIB30BaHHS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHHE KYyJIbTYPOHl aKTHBHOTO HCIHOJIb30BAHHS Pa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh
oNnTUMaNbHY0 (opMy mnpencTaBieHUS HHGOPMALMU ¥ WUIIOCTPUPOBATH pellaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, IpyruMu
(hopmamu rpaduKy U MX KOMOUHALHSIMHY;

YMEHHE HCIIONB30BaTh M aHAIU3UPOBATh B Ipoliecce Y4eOHON M HCCIeIOoBATEIbCKON IEATEeNbHOCTH HH(GOPMALUI0 O BIMSHUU
MPOMBIIIEHHOCTH, CEJIBCKOT0 X03IHCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH IPUPOIHON Cpelibl.

KoMMyHHKAaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe JelicTBHS:

YMEHHS 331aBaTh BOIPOCHI (B XOJe Auaiora W (WJIM) IUCKYCCHH) IO CYLIECTBY OOCYKZaeMOH TeMbl, (GOpMYJIHPOBATh CBOU HPEIUIOKCHUS
OTHOCHTEJILHO BBITIOJHEHHUS PEUI0KEHHON 3a/1a4H;

YMEHHSI MPEJICTABIIATh MOJyYCHHBIC Pe3yNbTaThl MMO3HABATEIBHOW JEATEIbHOCTH B YCTHBIX W NMHUCHMEHHBIX TEKCTaxX; JeJIaTh MPE3CHTAIUIO
Pe3y/IbTaTOB BBIIOJHEHHS! XMMHYECKOrO OSKCIEpHMEHTa (1ab0opaTOpHOro OmbITa, JabOpaTOpHOH pabOTHl MO HCCIEJOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTa);

YMeHHUsSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIBHOM M HCCIENOBATEIBCKON ACATEIBHOCTH IPU PEILICHUH
BO3HHUKAIOIIMX MPOOJIEeM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB M COTJIACOBAHMS MO3MIMI (00CYKAeHHS, OOMEH MHEHUSIMH, «MO3TOBBIC LITYPMBI»,
KOOpAHHALMS COBMECTHBIX JICHCTBH, OITpe/ieJIeHHe KPUTEPHUEB 10 OIIEHKE KaueCTBa BBIIIOJIHEHHON PabOThI U Ipyrue).

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIe 1elCTBHS:

YMEHHE CaMOCTOSTENILHO ONpPEASATh LENu IEATENbHOCTH, IUIAHUPOBAThb, OCYIIECTBIATh, KOHTPOJIMPOBAaTb W HPH HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOI JESATEIbHOCTh, BHIOMpATh Hanbosee 3pdeKkTHBHBIE CMOCOOBI pelIeHHs YUeOHbIX M MMO3HABATENBHBIX 33734, CAMOCTOSTEILHO
COCTaBIISITh WM KOPPEKTUPOBATH MPEUIOKEHHBIN aJrOPUTM JIEHCTBHI IPH BBITOIHEHUH 33/IaHUH ¢ yIETOM MOJTyYCHHs HOBBIX 3HAHUH 00 N3ydaeMBbIX
00BEKTaxX — BELIECTBAX M PEaKLHsX, OLECHUBATh COOTBETCTBHE MOIYYEHHOI'O Pe3yibTaTa 3asBJICHHON 1€, yMEHHUE HCIIOJIb30BaTh U aHATM3UPOBATh
KOHTEKCTBI, peiaracMble B YCIOBUH 3a[aHHH.

HNPEJMETHBIE PE3YJIbTATBI



B cocraBe npeaMeTHBIX pe3yabTaToOB 10 OCBOCHHIO 00S3aTEIBHOTO COACPIKAHUS, YCTAHOBJIEHHOTO ITaHHOH pabouel mporpaMMoii, BbLACISIOT:
OCBOCHHBIC OOYYAIOIIMMHUCS HaydHblE 3HAHUS, YMEHHMS M CIOCOOBI JeHCTBHMH, cnenupuyecKkue Ui NpeaMeTHO obnmactu «XuMus», BHABI
JIEATENBHOCTH 110 MOIYy4YESHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, IPE0OPa30BAHUIO U IPUMEHEHHUIO B Pa3JIMYHBIX YUSOHBIX U HOBBIX CUTYAIHsX.

K xoHy o0y4eHus B 8 Kjacce npeIMeTHBIC PE3y/IbTaThl Ha 0230BOM ypOBHE OyIyT OTpaxkarh C(HOPMHUPOBAHHOCT Y O0OYJAIOIINXCS YMEHHIA:

e PACKPHIBATH CMBIC] OCHOBHBIX XHUMHYECKHX TOHSATHI: aTOM, MOJIEKYJa, XHMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
cMech (OTHOPO/IHAsL U HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAsI M MOJICKY/IApHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jsl XMMHYECKOTO JIEMEHTa B COCAMHEHUH, MOJSPHBIA 00BbEM, OKCHA, KUCIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPHLATEIBHOCT, CTENCHb
OKHUCIICHHS, XUMHYECKasi peaklus, KIacCu(HUKALUS PEakUi: peakiuy COSAMHEHHs, PEaKLUK Pa3sIOKEHUs, PEaKLUK 3aMelleHNs, peakun oOMeHa,
9K30- U IHAOTEPMUYECKUE PEaKLHH, TEIUIOBOH 3((eKT peakimu, sSIpo aTtoma, SIIEKTPOHHBIH CIIOW aToMa, aTOMHas OpOHTaj b, paguyc aToMma,
XUMHYECKas CBSI3b, OJISIPHASI M HEOJISIPHAs. KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, HOH, KaTHOH, aHHOH, PACTBOP, MAaccOBasi JOJIS BEIIECTBa (POLCHTHAS
KOHIICHTpALIMs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TTOHATUI U IPUMEHSATH 3TH ITOHATHS PH OMHCAHUU BEIIECTB U UX MPEBPALICHHH;

® UCHOJIB30BATh XUMHYECKYIO CUMBOJIUKY IS COCTaBIeHHs (JOPMyYIT BELIECTB M YPAaBHEHUH XUMUYECKUX pEeaKInii;

e OINpeeNsTh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb OKHCIEHUS DJIEMEHTOB B OWMHAPHBIX COCIUHEHUSX,
MIPUHA/UISKHOCTD BEIECTB K ONPEACIEHHOMY KJIaccy COeIMHEHUH 1o HopMynaM, BUI XUMHUYECKOH CBsI3H (KOBAJIECHTHAS! U MOHHAS) B HEOPTaHUYECKUX
COCTMHEHUSIX;

e packpbiBaTh cMbich Ilepuoandeckoro 3akoHa JI. M. MenneneeBa: 1eMOHCTPHPOBATh TIOHUMAaHUE TEPUOAUYECKON 3aBHCHMOCTH CBOICTB
XAMHYECKHAX JJIEMEHTOB OT UX HosioxkeHus: B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHsS] MAacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaIpo;

e OIMKCBHIBATh M XapaKTepu3oBaTh TaOIM4HYIO (opmy IlepHOANYECKON CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pas3invaTh MOHSTHS «rJIaBHAs
nmoarpynmna (A-rpymnmna)» u «nobounas noarpynmna (Bb-rpymma)», Mansie # OONbIINE TEPUOIBI, COOTHOCHTh 0003HAYCHUSI, KOTOPHIE HMEIOTCS B TAOIHIIE
«[lepuoauueckas cucreMa XuMUUYecKHX 31eMeHToB J{. M. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUs aTOMOB XUMHYECKUX HJIEMEHTOB
(cocTaB u 3apsz sapa, o0LIee YHUCIIO NEKTPOHOB H pacHpeeICHUE UX 110 dJICKTPOHHBIM CIIOSIM);

e KIaccU(PUUMPOBATh XMMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa, XMUMHYECKHE PEakKIMu (10 YUCIy M COCTaBy Y4YacTBYIOLIUX B
PeaKuy BEIIECTB, 10 TEIUIOBOMY 3P QEKTy);

e XapaKTepH30BaTh (ONMHUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA BEIICCTB pA3JIMYHBIX KIACCOB, IMOJTBEP)KAAs OIMHMCAHHE MPHMEpaMH
MOJIEKYJISIPHBIX YPABHEHHH COOTBETCTBYIOIMX XUMHYECKUX PEaKLnii;

e [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT X KaUYECTBEHHOI'O COCTaBa, BO3ZMOXKHOCTH NMPOTEKAHUS XMMHUECKHUX MIPEBPAIICHUI B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIIATH OTHOCHTENBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJII0 XHMHYECKOrO 3JeMeHTa 1o Qopmyrne
COEIMHEHUSI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, POBOAUTD PACYETHI 110 YPABHEHUIO XUMHUYECKOH PeaKIu;



e [PUMEHATH OCHOBHBIE OMNEPALMU MBICIMTEIbHON HEATENBHOCTH — aHalM3 M CHHTE3, CpaBHEHHe, 000O0IIeHHe, CHCTeMaTH3alMIo,
KJIacCU(UKALHMIO, BBISIBICHHE NPHYMHHO-CICACTBEHHBIX CBSI3eH — ULl M3y4EHMSI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLHUH, €CTECTBEHHO-HAYYHbIC
METO/Ibl IO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOICIIMPOBAHUE, SKCIIEPUMEHT (peabHbIH U MBICIICHHBIH);

e CIIeOBATh MIPaBHIAM MOJIb30BAHUS XUMUYECKOH MOCY/10i U 1abopaTOpPHBIM 000PYI0BaHHEM, a TAKXKE IPaBUIaM OOpPAILEHUs C BEIIECTBAMH
B COOTBETCTBHH C HHCTPYKLHSMH IO BBIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYCHHIO M COOMPAHHUIO Ia3000pa3sHBbIX BEIECTB
(BoJoposa M KUCIOPOJa), NPUTOTOBICHUIO PAcTBOPOB C ONPEICNEHHONW MAacCOBOH JOJICH PAaCTBOPEHHOrO BELIECTBA, IUIAHHPOBATH M HPOBOJUTH
XUMHYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYSH M KHCIOT € MOMOIIbIO MHAMKATOPOB (JJakMyc, (eHondranent, METHIOPAHK U

Apyrue).

K xoH1y 00y4eHus B 9 Kj1acce npeIMETHBIC PE3y/IbTaThl Ha 0230BOM ypOBHE OyIyT OTpaxkaTh C(HOPMHPOBAHHOCTh Y OOYJAIOMINXCS YMEHHIA:

® paCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHH: XMMHUYCCKAN SJIEMEHT, aTOM, MOJICKYJIA, IOH, KaTHOH, aHHOH, [IPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAICHTHOCTb, JJICKTPOOTPHLATEIHFHOCTh, CTENCHb OKUCICHUS, XMMHYECKas peaklus, XUMHYEcKas CBs3b, TEIUIOBOH 3ddexT
peakuuy, MoJb, MOJISIPHBIH O00BEM, PACTBOP, IEKTPOJMTHI, HEIIEKTPOIUTHI, DICKTPOINTHYECKAs IUCCOLMALUSA, DPEaKkUu HOHHOro oOMeHa,
KaTaJM3aTop, XUMHYECKOE paBHOBeCHe, OOpaTHMble M HeOoOpaTHMble pPEaKLHH, OKHMCIMTEIbHO-BOCCTAHOBUTENbHBIE PEAKUUH, OKHCIUTEIb,
BOCCTAQHOBHUTENb, OKHMCJICHHE M BOCCTAHOBIECHHE, AJUIOTPOIMS, aM(OTEpHOCTb, XUMHHYECKas CBS3b (KOBAJICGHTHAs, WOHHAs, METAJUINYecKast),
KpHCTaJUINYECKas PemETKa, KOPPO3Us METAIIOB, CIUIaBbl, CKOPOCTh XUMHYIECKON Peaknuy, IpeaensHo fomyctumas konnenTpamnus [1/1K Bemectsa;

e UIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX HOHITHI U IPUMEHATH 3TH IIOHATHUS IIPU OIMCAHNUH BEIECTB M UX IPEBPAIICHUH;

® JCIIOJIB30BAaTh XMMHUUECKYIO CHMBOJINKY JJISI COCTAaBJICHUS (JOPMYJI BEIIECTB U YPaBHEHHH XUMHYECKUX PEaKIINii;

e OIpeJeNsITh BAICHTHOCTh U CTEIIEHb OKUCIICHUS! XMMUYECKHUX 3JIEMCHTOB B COCAMHEHUSX Pa3InYHOIO COCTaBa, IPUHA/UICKHOCTD BEIIECTB K
OlpeNeIEHHOMY KJIACCy COEJUHEHMH 1o (opMyiaaM, BHJ XUMHYECKOH CBsA3M (KOBAJIEHTHAs, WOHHAs, MeETallIMyeckas) B HEOPraHHYECKUX
COeIMHEHUSX, 3apsi] MOHA 10 XUMHMYECKO# (opMmyIe, XapakTep cpelsl B BOAHBIX PacTBOpax HEOPraHWYECKUX COSIMHEHHH, TUI KPHCTAILIMYECKOM
PEUIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIca Ilepuoandeckoro 3axkona JI. 1. MeHneneeBa M JeMOHCTPHPOBATh €ro IOHMMAHHE: ONUCHIBATH M XapaKTepH30BaTh
Tabnuynyo ¢Gopmy Ilepuoanueckol CHCTEMBl XUMHYECKUX JJIEMEHTOB: pasiH4yaTh MOHATHS «TJaBHas MOArpymma (A-rpymnma)y U «moOodHas
noarpynna (b-rpymma)», mManele U OoJbIIME HEPHOABI, COOTHOCHTh O003HAYEHUs, KOTOpPBIC MMEIOTCS B IIEPHOJIMYCCKOW TaONWIEe, ¢ YHUCIOBBIMU
XapaKTePUCTHKaMH CTPOEHUSI aTOMOB XHMMHMYECKHX OJJIEMEHTOB (COCTaB M 3apsj spa, oOllee YHCIO SIEKTPOHOB M pacIpeleNeHHe HUX 0
JJIEKTPOHHBIM CJIOAIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB SJIEMEHTOB M UX COCIMHEHHH B Npelenax MalblX MepHoJoB U
TJIaBHBIX MOJTPYIH C y4ETOM CTPOEHUS UX aTOMOB;

e KIaccU(PUIMPOBATh XMMUYECKUE SJIEMEHTHI, HEOPTaHUUECKHE BEIeCTBa, XUMHYECKHE PEaKIMu (10 YUCIy M COCTaBy Y4YacTBYIOLIUX B
peaKIuH BELIeCTB, O TEIUIOBOMY 3P (HEKTY, 0 N3MEHEHHIO CTEIICHEeH OKUCICHNS XUMUYIECKHX dJIEMEHTOB);

® XapaKTepU30BaTh (ONMCHIBATH) OOIMIME M CHeNU(PHYECKUE XUMUYECKHE CBOWCTBA MPOCTBIX M CIIOXHBIX BELIECTB, ITOJITBEPIKAAsl ONUCAHHE
MIpUMepaMHy MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUX PEaKLINii;



e COCTaBISITb YPABHEHHS HJIEKTPOJIMTHUYECKOH AMCCOLMALMM KHCIOT, IIEJIOoYed M coJel, MOJHbIE M COKpAlIEHHbIC YPAaBHEHUS PEaKLuii
MOHHOTO OOMEHA, YPaBHEHUSI PEaKLHii, MOATBEPIKAAIOLINX CYIIECTBOBAHUE TeHETUUECKON CBS3M MEX/y BEILIECTBAMU PA3IMUHBIX KJIACCOB;

® PAaCKPBIBATh CYLIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABICHHUS MIEKTPOHHOTO OallaHca STHX PeaKIHii;

e [IPOTHO3UPOBATH CBOWMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOKHOCTH IIPOTEKAHHSI XMMHYECKHUX IPEBPAILCHUI B Pa3IMIHBIX
YCIIOBUSIX;

e BBIUUCISITE OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHYECKOro 3JeMeHTa 1o Qopmyie
COEJMHEHHs, MACCOBYIO JI0JIIO BELIECTBA B PACTBOPE, IIPOBOAUTH PACUETHI 110 YPABHEHHIO XUMUYECKOH peaklny;

e CcOOJI0NATh MpaBWiIa MOJIb30BAHUS XMMHUYECKOH MOCY0H M 1ab0paTOpHBIM 000pYA0BaHHEM, a TAKXKe MpaBuiia 0OpalleHHs C BELIECTBAMH B
COOTBETCTBHM C HMHCTPYKIMSMH II0 BBIIIOJHEHHIO JIADOPATOPHBIX XUMHYECKUX OIBITOB II0 MOJNYYCHHI0 M COOMPAaHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHuaKa ¥ yIIIEKHCIOro Taza);

e IIPOBOJWTH PEAKLUH, ITOATBEPKAAIOIINE KAaYECTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB: PAcIIO3HABATh OIBITHBIM ITyTEM XJIOPHI-, OpOMUJI-,
HoJu -, KapOoHaT-, poctar-, cuaMKaT-, Cyib(ar-, THAPOKCHI-NOHBI, KATHOHBI aMMOHHS U HOHBI U3Y4EHHBIX METAUIOB, IPUCYTCTBYIONINE B BOJHBIX
PacTBOpax HEOPraHUYECKHUX BELIECTB;

e [PUMEHSATH OCHOBHBIE OIEPAIIMH MBICIUTENILHON JEATeIbHOCTH — aHAIN3 U CUHTE3, CpaBHEHHUEe, 0000IIeHNe, CUCTEMATH3alUIO, BBISBICHUE
MIPUYMHHO-CIICICTBEHHBIX CBSI3ed — JUI1 W3YYCHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIMH, €CTEeCTBEHHO-HAy4HbIE METOJbl IMO3HAHHS —
HaOJr0/ICHIEe, U3MEPEHHEe, MOICTUPOBAHKE, SKCIIEPUMEHT (PealibHbIi U MBICIICHHBIN ).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHBIE OcCHOBHBIE BH/BI 1eSITeJILHOCTH 00yYaI0LIUXCST
HaumenoBanue
(uudposbie)
Ne o/m pa3fieoB U TeM
KosinuyecTBo yacoB | o0pa3oBarelibHbIe
NMPOrpaMMbl
pecypcbl
KonTpoabusbie [pakTHyeckune
Bcero P P
padoTbl padoThI
Paznen 1.
ITepBoHayaabHbIE
XHMHYeCKHe

MOHATHH




1.1

Xumusi — BaXHas
o0acTh
€CTECTBO3HAHUS U
MIPaKTUYECKON
eI TeTbHOCTH
YenoBeKa

bubnmoreka ITOK
https://m.edsoo.ru/7f
41837¢

POUI 8 knace
https://resh.edu.ru/s
ubject/29/8/

MBI 8 xiracc
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_temp
late,video_lesson,vi

deo&subject progra
m_ids=31937343

PackpbIBaTh CMBICIT
H3YYaeMbIX
TIOHATHH.
PackpeiBath ponb
XUMHUH B IPHPOJIE U
JKM3HU YeJIOBeKa, €
CBSI3b C IPYTUMHU
HayKaMH.
PazimuaTh yncThIE
BEIIIECTBA M CMECH;
OZHOPOJHBIC U
HEOIAHOPOIHBIE
CMECH.

Pasnmuath
dusnueckue u
XUMHYECKHE
SIBJICHHS.
CnenoBatb
aNropuTMaM
HCIIOJIb30BAHUS
9KCHEPUMECHTAIBHBI
X METO/IOB —
HaOTI0IEHHS U
DKCIIEpMMEHTA.
Ha6ronate u
OIHUCHIBATH 00BEKTHI
TIPY TIPOBE/ICHHH
JIEMOHCTpPALUH 1
J1ab0paTOPHBIX
OIIBITOB TI0
U3YYEHUIO
usnueckux
CBOWCTB BEIIECTB,
croco6oB
pazzaeneHust cMecen
BEILIECTB.



https://m.edsoo.ru/7f
https://resh.edu.ru/s
https://uchebnik.mo/

IIpoBoauTH
XUMHUYECKHH
9KCTIEPUMEHT IIPH
pasnesneHnu cmeceit
(Ha mpUMepe
OYHCTKH
MIOBapeHHOH COJIH) B
xoje
NPaKTHYECKOH
pabotsr Ne 2.
CnenoBatb
TIpaBHIAM
0JIb30BAHHS
XUMHYECKOH
oCyA0i u
11a60paTOPHBIM
obopyoBaHHeEM, a
TaKxKe IpaBUIaM
obpaleHus ¢
XUMHUYECKHMHA
BEIECTBAMH B
COOTBETCTBUHU C
MHCTPYKIHEH IpH
BBITIOJTHCHU U
NPaKTHYECKOM
pabotsr Ne 1.
BeicTpanBats
pa3BEpHYTHIE
MMHCbMEHHBIE U
YCTHBIE OTBETHI C
OIMopoii Ha
nHOOPMALIHIO U3
yueOHHKA 1
CIIPaBOYHBIX
MaTepHaJoB,
IPaMOTHO




HCII0JIB30BaTh

M3yYECHHbIH
TIOHSITUIHBIN
anmapar Kypca
XUMHHU
1.2 Bemecrsa u 15 bubmmoreka [IOK Onpenensrtb
XHUMHYECKUE https://m.edsoo.ru/7f | mpuzHaku
peaxkuuu 41837¢ XUMHUYECKUX

POII § kmace

https://resh.edu.ru/s
ubject/29/8/

MDII 8 knace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_temp
late.video_lesson,vi

deo&subject progra
m_ids=31937343

PeaKuuii, yCIoBHs
HX MPOTEKAHHUSL.
OOBACHATH
CYIIHOCTh
usnyeckux u
XUMHYECKHX
SIBJICHHH C TOYKU
3pEHHUS AaTOMHO-
MOJIEKYJISIPHOTO
YUeHHSI.
Knaceupuuuposars
XUMHYECKHE
peakuu (110 YUCITy
U COCTaBy
pearupyromux u
00pa3yromuxcst
BEILIECTB).
CocraBisTh
dhopmyb
OMHApPHBIX BEIIECTB
10 BaJICHTHOCTH U
OIPEAEIATh
BaJICHTHOCTb 110
dhopmynam BemectB
PaccraBiars

K03 PULIHEHTHI B
YPaBHEHUSX
XUMHYECKHX



https://m.edsoo.ru/7f
https://resh.edu.ru/s
https://uchebnik.mo/

PpeaKuui.
Ha6mronats u
OIUCBHIBATH OOBEKTHI
NPU IIPOBEJEHUH
JIEMOHCTpAIHi 1
J1a60pPaTOPHBIX
OIIBITOB.
IIpoBoauTh
BBIYMCIICHUSI 10
(hopmynam
XUMHYCCKHUX
COeTMHEHHHN 1
ypaBHEHUSIM
XUMHYECKHX
peakuuii.
IIpumensars
€CTECTBEHHO-
HAy4YHBIE METOIbI
Mo3HaHUsA (B TOM
4ucie HabloaeH e,
MOJIETIMPOBAHUE,
DKCIIEPUMEHT U
OCHOBHBIE
ornepanun
MBICITUTEIILHON
JESTEIbHOCTH
(cpaBHeHHeE,
KiaccuduKarys)
BeicrpauBarb
pas3BEPHYTHIE
IMMCbMCHHBIC U
YCTHBIE OTBETHI C
OIopoii Ha
uHOOPMALIHIO U3
y4eOHHKa U
CIIPaBOYHbBIX




MaTepHasoB,
rpaMoOTHO
HCHOJIb30BaTh
W3Yy4EHHBIN
TIOHSTUITHBII
anmapart Kypca
XUMHH

Hroro no paszueny 20

Paznen 2.
Baxueiimne
NpeACTABUTEN
HEOPraHuYecKuX
BellleCTB

2.1

Bosnyx. Kucnopon. ITonsitue 06
OKCHJIaX

Bubmoreka IIOK https://m.edsoo.ru/7f41837¢
PDII 8 kiacc https:/resh.edu.ru/subject/29/8/

MDII 8 knacc https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson,video&subject program ids=3193734

3

Hcnons3oBath
XUMHUYECKYIO
CHMBOJIMKY ISt
COCTaBJICHUS
(dopmyu BewiecTs,
MOJIEKYJIPHBIX
ypaBHEHUi
XUMHYECKHX
peaxuuii ¢
y4acTHeM
KHCIIOpOJa.
Xapakrepu3oBaTh
(omHCHIBaTh) COCTAB
BO3/yXa,
dusnueckue u
XUMHYCCKUEC
CBOICTBa
KHCIIOpoJa,
croco0bl ero
MOJTy4€EHUS,
MPUMEHEHHE 1
3Ha4YeHUE B IIPUPOJIE
M JKM3HU YeJoBeKa.



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?

CpaBHHUBaTH
peaKIuy rOpeHUst U
MEUICHHOTO
OKHMCJICHHS.
OOBSACHATH
CYILLHOCTh
9KOJIOTIYECKUX
npobiem,
CBSI3aHHBIX C
3arpsi3HEHHEM
BO3/yXa.
CrnenoBath
[paBHIaM
6e301acHoi paboThI
B J1a00OpaTOPUU NTPH
HCIIONB30BaHUH
XUMHYECKOH
HOCY/IBI U
00opyOBaHus, a
TaKxKe IpaBUiIaM
obpalueHus ¢
TOPHOYUMH
BEIECTBAMU.
IInanupoBath u
OCYIIECTBIIAITH Ha
MIPAKTUKE
XUMHUYECKHE
9KCIIEPUMEHTHI,
IPOBOIHUTH
HabIoIeH s,
Jiej1aTh BBIBO/JbI 110
pesyJbTaTaMm
DKCIIEPUMEHTA IIPU
IIPOBECHUH
11a00paTOPHBIX
OIIBITOB U




TIPaKTHIECKOM
paGoThl.
Brruncnars
KOJIMYECTBO
BeIEeCTBa, 00BEM
rasa 1o (¢popmyiam.
Y4acTBoBaTh B
COBMECTHOM padore
B IpyIIIe.
BeicTpanBath
Ppa3sBEPHYTHIE
MIMCEMEHHBIE U
YCTHBIE OTBETBI C
oropoif Ha
MHpOpMALIUIO U3
y4eOHHKa U
CIIPaBOYHBIX
MaTepHaloB,
IPaMOTHO
HCIIONB30BaTh
W3y4YCHHBIH
TIOHSATUIHBIN
anmapar Kypca
XUMHHU

2.2

Bopopon. Ilonsitue o kucnorax u
COJISAX

bubmuoreka ITOK https://m.edsoo.ru/7f41837¢

PO 8 knacc https://resh.edu.ru/subject/29/8/

MDBIII 8 kmacc https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson,video&subject program ids=3193734

3

PackpsIBaTh cMBICT
H3y4YaeMbIX
TIOHATHH U
HNPUMEHSTH 3TH
TIOHSTHS TIPU
ONUCaHUU CBOMCTB
BEILECTB U UX
TIpEeBpAICHUN.
Xapakrepu3oBaTb
(OmHUCHIBATH)
dusnueckue u
XUMHUECKHE



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?

CBOMCTBA BOOPOJIA,
croco0bl ero
MOTyYCHUS,
HpUMEHEHHUE.
Cobupats pudop
JUTS TIOJTyYCHUSA
BOZIOPOJA.
Hcnons3oBath
XUMHYECKYIO
CUMBOIIHUKY

JUIs1 COCTABJICHUSA
(bopmy1 BelecTs,
MOJIEKYJISIPHBIX
YpaBHEHHH
XUMHYCCKUX
peakuuii ¢
yJacTHeM
BOZIOPOJA.
Boruncnars
MOILIPHYIO Maccy
BEIIIECTB;
KOJINYECTBO
BeIEeCTBa, 00BEM
rasa, Maccy
BEILECTBA;
IIpoBoauTh pacyéTs
I10 ypaBHEHUSIM
XUMHYECKHX
peakuuii:
KOJIHYeCTBa,
00BEMa, Macchl
BEIECTBA 110
U3BECTHOMY
KOJIHYECTBY,
00BEMyY, Macce
peareHToB WU




TPOYKTOB
PpeaKIHH.
CnenoBath
IpaBHIaM
6e301macHoi paboThI
B J1a0OPAaTOPHHU TIPU
HCIIOTB30BaHUH
XUMHUYECKON
HOCYJIBI U
000opyI0BaHHUs, a
TaKXKe IpaBUIaM
obparueHus ¢
TOPIOYHMHU
BEIECTBAMH B
ObITY.
ITnanuposath u
OCYIIECTBIIATH HA
IPAKTUKE
XUMHYECKHE
IKCIICPUMEHTHI,
IIPOBOIHTH
HaOJIroIeH s,
JenaTh BEIBOBI IO
pe3yJbTaTam
IKCIIEPUMEHTA.
Y4acTBoBaTh B
COBMECTHOI1 paboTte
B rpymme

23

Boxa. PactBopsl. Ilonstue 06
OCHOBaHHSX

bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
POIII 8 knacce https://resh.edu.ru/subject/29/8/

MDII 8 knacc https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson.video&subject program_ids=3193734

3

PackpsIBaTh cMBICT
M3Yy4aeMbIX
MOHSATHH U
TIPUMEHSTD 3TH
TIOHSITHUS TIPU
ONUCaHUH CBOMCTB
BEILECTB U MX
TIPEBPALCHUN.



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?

XapaxTepH3oBaTh
¢dusnueckue u
XUMHYECKHE
CBOICTBA BOJIbI, €€
POJIb KaKk
pacTBOpHUTENS B
TIPUPOHBIX
nporeccax.
CocraBisiTh
ypaBHEHHUS
XUMHIYECKHX
peakiuii ¢
y4acTHeM BOJBL.
OOBSACHATH
CYIIHOCTb
9KOJIOTUYECKUX
npodieM,
CBSI3aHHBIX C
3arpsi3HEHHEM
IPUPOIHBIX BO,
CIIOCOOBI OUUCTKU
BO/IbI OT TIPHMECEH,
MepBHI [0 OXpaHe
BOJI OT 3arpsA3HEHUSL.
IInanuposath n
OCYILECTBIIATH Ha
IIPAKTHKE
XUMHIYECKHe
IKCIICPUMEHTHI,
TPOBOIHUTH
HaOJIFOICHHUS,
JeNaTh BEIBOMBI IO
pe3ynbTaTam
9KCIIEPUMEHTa IIpU
TPOBEICHUH
J1a60paTOPHBIX




OIBITOB H
MPaKTHYECKOM
paboTsI.
CnenoBath
IIpaBHIAM
0e30macHoi paboTbl
B 1a00paTopuy IpU
HCHOJIb30BAaHUU
XUMHYECKOH
oCy/ibl U
o0opy0BaHusI.
IIpoBomuTh
BBIYUCIICHUS C
IIPUMEHEHHEM
TIOHATHS «MaccoBas
0TS BEIIECTBA B
pacTBope».
BeicTpanBats
pa3BEPHYTHIE
[IMCEMEHHBIC U
YCTHBIE OTBETHI C
ONopoii Ha
nHMOpMALHIO U3
yueOHHKA 1
CIIPaBOYHBIX
MaTepHaios,
IPaMOTHO
HCIIONB30BaTh
H3yYEHHBIH
TIOHSTUIHBIN
anmapar Kypca
XUMHH

2.4

OCHOBHBIE KJIaCChI

HEOPraHUYECKUX COEeUHEHUI

Bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
POIII 8 knace https://resh.edu.ru/subject/29/8/
MDBIII 8 knacc https://uchebnik.mos.ru/catalogue?

Knaceupuuupopars
H3y4aeMbIe
BEIECTBA 10



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson,video&subject program_ids=3193734

3

COCTaBy U
CBOICTBaM.
CocraBisTh
(hopMyJIbI OKCHIOB,
KHCIIOT, OCHOBAHHiA,
coJiel 1 Ha3bIBaTh
HX 110
MEXTyHapOIHOMH
HOMEHKJIAType.
IIporuo3upoBats
CBOICTBA BEIIECTB
Ha OCHOBE OOIINX
XUMHYECKUX
CBOICTB M3y4EHHBIX
KJIACCOB/TPYII
BEILIECTB, K
KOTOPBIM OHH
OTHOCSITCSL.
CocraBisTh
MOJICKYJISIPHBIE
YpaBHEHHS
peakuuii,
MIUTIOCTPHPYIOIIHX
XUMHUYECCKHUEC
CBOICTBA 1
CIIOCOOBI
MOJTyYCHHSI BEIIECTB
H3YYEHHBIX
KJIACCOB/TPYIIL, a
TaKxKe
MOATBEPKAAOLIUX
TEHETUYECKYIO
B3aHMMOCBA3b MC)KLly
HUMH.
IIponsBoauTh
BBIYKCIICHUS 110




YPaBHEHUAM
XUMHYECKHX
peakuii.
ITnanuposaTh 1
OCYILECTBIIATh Ha
MPaKTHKE
XUMUYECKHE
OKCIIEPUMEHTBI,
NPOBOJUTH
HaOIOACHNUS,
Jiel1aTh BBIBOJbI 110
pe3yabTaTam
9KCHEPUMEHTA IPU
NPOBENECHUH
J1a00PaTOPHBIX
OIIBITOB
MPaKTHYECKUX
pabot. CienoBath
npaBUIaM
Ge3onacHol paboTHI
B 1a00paTOpHH IpU
HCIIOJIb30BAaHUH
XUMUYECKOH
TIOCY/Ibl U
000pyIOBaHUSL.
BeicTpanBath
pa3BEPHYTHIE
MTHCbMEHHBIE U
YCTHBIE OTBETBI C
OTopoif Ha
UHpOpMALIUIO U3
y4eOHHKa U
CIIPaBOYHBIX
MaTepuaoB,
TPaMOTHO
HCIOJIb30BaTh




WU3yYCHHBIH
TTOHSI TUITHBIH
anmapar Kypca
XUMHUH

HWroro no pazaeny

30

Pa3zpen 3.
Iepuomuyeckmii
3aKO0H U
Ilepuomnyeckas
cucremMa
XMMHYECKHX
ssementos JI. U.
MemnjeneeBa.
CTpoeHne aTOMOB.
Xumnueckast
CBSI3b.
OKHCIUTEIBHO-
BOCCTAHOBMTEJ/IbH
bl€ PeakIuu

3.1 Tlepuonuueckuii 3akoH 1

Tlepuonuueckas ciucrema
XUMHYecKkuX siemeHToB J1. U.
MenpeneeBa. CTpoeHue aroma

Bubmuoreka [TOK https://m.edsoo.ru/7f41837¢

PDII 8 knacc https://resh.edu.ru/subject/29/8/

MDOII 8 knacce https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video&subject program_ids=3193734

3

PackpbIBaTh cMBbICT
TIEPHOIYECKOTO
3aKOHa.
OnuceIBaTh
CTpOCHUE TaOJIHUIIBI
«[lepnonnueckas
cucreMa
XUMHUYECKHX
anementoB J[.1.
Menneneesay.
MopenupoBatb
CTPOCHUE aTOMA,
JHEPreTHYECKUX
yYpOBHEH U
TIOlypOBHEH TIpH
TIOMOILM PHCYHKOB,
MEKTPOHHBIX



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?

KoH(uUrypauuit u
JNIEKTPOHHO-
rpaduvecKux
hopmy.

TosicusTh
(U3HUECKUN CMBICIT
MOPSIIKOBOTO
HOMepa, HOMEPOB
MePHOJIa U IPYIIITBI
JJIEMEHTA.
Xapakrepu3oBaTb
XUMHYECKHE
9JIEMEHTBI IIEPBBIX
TPEX MEPUOJIOB,
KaJIM#, KaJbIUH 1
HX COSMHEHHUS 110
TIOJIOKEHUIO B
Tlepuonuueckoit
cucreme ..
Meneneesa.
OOBACHATH 001IHE
3aKOHOMEPHOCTH B
HU3MEHEHUH CBOWCTB
XUMHUYECCKUX
JJIEMEHTOB
(U3MeHeHne
paJnycoB aTOMOB,
3NIEKTPOOTPHULIATENb
HOCTH,
BAJICHTHOCTH) U UX
COEIMHEHUH B
npefenax MajbIx
HEepUOJIOB U
TJIaBHBIX TIOATPYIIIT
C Y4ETOM CTPOEHHS
HX aTOMOB;




YdacTBOBaTh B
COBMECTHOII pabote
B Mape WM IPyIIe.
BeictpauBats
pa3BEpHYTHIE
MTHCbMEHHBIE U
YCTHBIC OTBETHI C
OIMopoii Ha
HHOOPMALIHIO U3
y4eOHMKA U IPYTHX
HCTOYHUKOB, B TOM
gncie UaTepHera

32

XuMuveckas CBs3b.
OKHCIHUTEIBHO-

BOCCTAaHOBHUTECIIBHBIC PCAKIITNN

bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
PDII 8 kmacc https://resh.edu.ru/subject/29/8/

MDII 8 knacc https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson,video&subject program_ids=3193734

3

PackpbIBaTh CMBICIT
H3y4aeMbIX
TTOHSTH.
Onpenensth BUL
XUMUYECKOH CBsI3U

HWroro no pazaeny 15 B COCIMHEHHH.
bubmmoreka [JOK MonenupoBath
OGobmere 1 . 3 https://m.edsoo.ru/7f4 CTPOECHHUE MOJIEKYJI
CHCTEMATU3AIMs 3HAHHUI
12636 TIPY TTOMOILH
OBIIEE KOJIMYECTBO
YACOB I1IO 68 5
ITPOTPAMME
TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC
KosinuecTBo yacos DJIeKTPOHHBIE OcCHOBHBIE BU/IbI IeATEJIbHOCTH 00yYaromuxcst
HaumeHnoBanue
Kontpo | Ipaktu | (uudpossbie)
Ne n/n | pasnenoB u Tem Bceer
JIbHble | YyeckHe | o0pa3oBaTejbHbIe
MPOrpamMMbl [
pa6oTbl | paGoThl | pecypenl
Pa3zjen 1. BemecTso n XuMHYeCKHe peakIiMi
1.1 TloBTOpenue u 5 1 Bubnuorexa IIOK | Xapakrepu3oBaTh XMMUYECKHE 3JIEMEHTBI HEPBBIX TPEX NMEPHOIOB,
yriyOneHue https://m.edsoo.ru/7 | xanaus U KaJubLys 110 UX nonoxxeHuto B Ilepuoauyeckoit cucreme [1. U.



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?
https://m.edsoo.ru/7f4
https://m.edsoo.ru/7

3HAHUH
OCHOBHBIX
pa3zenoB Kypca 8
Kracca

f41a636

POBII 9 knace
https://resh.edu.ru/s
ubject/29/9/

MDII 9 knace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_tem
plate,video_lesson.
video&subject_pro

gram ids=3193734
3

Menneneesa.

KnaccuduupoBaTh 1 Ha3bIBaTh HEOPTaHHYECKHE BEIECTBA
H3YYEHHBIX KJIACCOB.

OnuckiBaTh 00IME XUMUYECKHE CBOHCTBA BELIECTB PA3TUYHBIX
KJIaCCOB, MOATBEPKAATh CBOMCTBA MPUMEPAMK MOJIEKYJIAPHBIX
YpaBHEHMH XUMHUUECKUX PEaKIU.

Omnpenenars BUI XMMUYECKOH CBA3U U TUI KPUCTAIUTMYECKOH PEIlETKH
BEILECTBA.

IIporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI.
BeicTpanBaTh pa3BEpHYThIC MICBMEHHBIE H YCTHBIE OTBETHI C OMOPOi
Ha MH(pOpPMALUIO U3 yueOHUKA U CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHO
HCHONIb30BATh H3YYECHHBIN NOHATUHHBIN annapar Kypca XMMUH

Bubnuoreka [IOK

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

PackpbIBaTh CMBICT U3y4aeMbIX TIOHATHH U IPHMEHSTh dTH OHATHS
TIPH ONIMCAaHWM CBOWCTB BEIIECTB U MX IIPEBPAIEHHH.
KnaccuduupoBaTh XMMUYECKHE PEAKIMY 110 PA3IMYHBIM IPU3HAKAM.
VcTaHaBIMBaTh 3aBUCHMOCTh CKOPOCTH XHMUYECKOH PEaKIUuH OT

POLIY xrace Q3JIMYHBIX (PaKTOPOB
hitps://resh.cdu.ru/s IIJI OrHO3UPOBATH 15031\;IO)KHOCTI/I MPOTEKAHUS XUMHYECKUX
OCHOBHLIC Ub.eCt/zg/g/ II peB al Cf[l/ll‘/‘[ B PA3JIMYHBIX CJ'IOI?I/IS[X
3aKOHOMEPHOCTH MBI 9 kirace peBpaill P Y .
1.2 . Omnpenensars OKHCIUTEIb U BoccTaHOBHTENb B OBP.
XUMHYECKUX https://uchebnik.mo N
o . CoCTaBIIATh HJIEKTPOHHBIH OaTaHC peaKInH.
peakuui s.ru/catalogue?
- IIpoM3BOIUTH BHIYKMCIICHHS 10 XUMHYECKUM YPaBHEHHSIM.
aliases—lesson_tem YuacTBOBaTh B COBMECTHOH paboTe B mape uiM rpymme. Beictpansath
late Vide() lesson a3BEPHYTHIC MUCbMECHHbBIC P P i . P
yideo&subject_pro l1?1 CTII:LI}é OTBETHI C OMOpPOil Ha HHGOPMALHIO H3 YICOHNKA U
gram_ids=3193734 | *Y P P i y
3 CIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO UCIIOIb30BATh U3YUEHHBIN
= TIOHATUIHBIA anmapart Kypca XMMUHU
1.3 DiexTpoauTuyiec bubmuorexa [IOK | PackpbIBaTh CMBICT U3y4aeMbIX IIOHATHUH, a TAKKE CMBICI TEOPUH
Kast https://m.edso0.ru/7 | 2MEKTPOIUTHIECKOMH JUCCOLUAIINH.
JICCOLAAIHS. f41a636 OOBSACHATH IPUYMHBI AIEKTPOIIPOBOIHOCTH BOJIHBIX PACTBOPOB
XuMunueckue POII 9 xnace BCIIECTB, PA3INYaTh C1a0ble U CHIBHBIC ANIEeKTPOIUTHI. COCTaBIATh
peakuuu B https://resh.edu.ru/s | ypaBHeHus aucconuanuu
pacTBopax ubject/29/9/ KHUCJIOT, LIETOYeil U CONEid, MOHbBIE U COKPAIEHHBIE HOHHBIE
MDOI 9 knace YPAaBHEHUS XUMUUYECKHX PEAKIMH HOHHOrO 0OMEHA, KpaTKUE HOHHbIE

https://uchebnik.mo
s.ru/catalogue?

YPaBHEHHUS POCTBIX PEAKLUH TUIPOIIN3a CONe.
XapakTepH30BaTh OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IHYHbIX



https://resh.edu.ru/s
https://uchebnik.mo/
https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/
https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/

aliases=lesson_tem
plate.video_lesson,
video&subject_pro
gram_ids=3193734

KJIaCCOB Ha OCHOBE TEOPHH dIEKTPOTHTHUECKON UCCOHAINN;
HOJTBEPKAATh CBOICTBA IIPUMEPaMH MOJICKYJISIPHBIX U HOHHBIX
YpaBHEHMH XMMHUECKUX PEaKLI.

Pemate OKCIIEPUMEHTAJIBHBIC 3aJa49U 110 TEME.

IInanupoBaTh M OCYIIECTBIAT Ha IPAKTUKE XUMUYECKUE
OKCIIEPUMEHTBI, IPOBOJUTH HaGJ’[}OLleHI/lﬂ, J€JIaTh BBIBOJIBI 110
pe3yJbTaTaM SKCIEpPHMEHTA IIPU IPOBEICHUH Ja00PaTOPHBIX OIBITOB
M MIPaKTUYECKUX PaboT.

CrenoBath IIpaBrIaM Ge30I1aCHON paboOTH B JIAOOPATOPUU HPH
HCHOJIB30BAHUU XMUMUUECKOH MOCy Il M 000PYI0BaHHS.

HpOBOLll/ITb BBIYUCIICHUS 110 XUMUYECKUM YPAaBHECHUSM. VyacTBOBaTh B
COBMECTHOI1 pabote

B I1ape WM rpymnmne. BeicTpanBaTh pa3BEPHYTHIE TIMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOl Ha HH()OPMALHIO U3 yIeOHHKA U JPYTHX
UCTOYHUKOB MH(pOpMaruy, B ToM unciie MHTepHera

HWroro no pazaeny

17

Paznen

2. HemeTasJibl M MX cOeTHHEHUS

2.1

O6mas
XapaKTepHCTUKA
XUMHYECKHX
sneMeHToB VIIA-

TPYIIIBL.
T"anmorenst

Bubnuoreka [IOK
https://m.edsoo.ru/7
f41a636

PBII 9 kmace
https://resh.edu.ru/s
ubject/29/9/

MBI 9 kirace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_tem
plate,video_lesson,
video&subject_pro

gram_ids=3193734
3

OOBACHATB 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
HEMETaJIOB H HX COCIHHEHHMII B PEe/ieaxX MaIbIX IEPHONOB U
rJIaBHbIX noarpynn Ileproanueckoit cucTeMbl XUMHYECKUX 3JIEMEHTOB
¢ y4€TOM CTPOEHHS HX aTOMOB.

XapakTepu3oBaTh HU3NIECKHE U XUMHIECKHE CBOWCTBA IPOCTHIX
BEIIECTB IaJOreHOB (Ha IIPHMepe XJIOpa) U CI0KHBIX BEIIECTB
(XJ10pOBOZOPOIA, XJIOPHIA HATPUS), CIIOCOOBI UX MONTYUYCHHS,
IPUMEHEHHE U 3HAYCHUE B IIPUPOJIC U HKU3HH YEIOBEKa.

OnpenensaTs XJIOPHA-HOHBI B PACTBOPE.

ITnaHupoBaTh U OCYIECTBILATE HA IPAKTHKE XUMHUYECKUE
9KCIIEPUMEHTEI, IPOBOAUTH HAOIONEHH S, 1e1aTh BHIBOIBI IO
pe3yibTaTtam

9KCIIEPUMEHTa IPH MPOBEICHNH J1a00PaTOPHBIX OIBITOB 1
MPaKTHYECKUX paboT.

CrenoBath IIpaBrIIaM Ge30I1aCHON PaboOTH B JIAOOPAaTOPUU HPH
HCIHOJIB30BAHUU XMMUYECKOH MOCYy Il M 000PYI0BaHHS.
BrlcTpanBaTh pa3BEpHYTHIE THCEMEHHBIE H YCTHBIE OTBETHI C OLOPOH
Ha HHGOPMAIHIO U3 YIeOHNKA H CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
HCIOJIb30BATh H3YYECHHBII NOHATUIHBIH anmapar Kypca XUMUH



https://m.edsoo.ru/7
https://resh.edu.ru/s(
https://uchebnik.mo/

Bubnuoreka LIOK

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

OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHNH CBOWCTB DJIEMEHTOB
VIA-rpynmsl ¥4 UX COEJMHEHUH ¢ Y4ETOM CTPOCHUSI X aTOMOB.
XapakTepu3oBaTh HU3NICCKHE K XUMHICCKHE CBOWCTBA IPOCTOr0
BEILIECTBA CEPBI U € COeAMHEHUIT (cepoBOIOPOA, OKCHIOB CEPBI,
CEpHOH KHUCIIOTHL, Cylb(aTOB), CIOCOOB! HX MOIyUYCHHUs, IPHIMEHEHHE U
3HAYEHUE B [IPUPOJIE U XKU3HU YEJIOBEKA.

OnpeneniTs HaU4IKe CyIb(aT-HOHOB B pactBope. OOBACHATE
CYLIHOCTb 3KOJIOIMYECKUX

POII 9 knace po0JieM, CBSI3aHHBIX C IepepabOTKOM COCIMHEHHI CepBl.
O6mas https://resh.edu.ru/s | TInaHupoBaTh 1 OCYLIECTBIATH Ha MPAKTUKE XUMUYIECKHE
XapaKTepHCTHKA ubject/29/9/ 9KCIEPUMEHTBI, IIPOBOJUTH HAOIIOAEHY S, JENATh BHIBOJBI 110
29 XHUMHUYECKUX MBI 9 krace pe3ynbTaTaM 3KCIEepUMEHTa.
’ aneMeHToB VIA- https://uchebnik.mo | CnenosaTs npasuaam 6e30macHoi paboTkl B 1a00paTOPUU HPH
rpynmsl. Cepa u s.ru/catalogue? HCIOJIB30BaHUH XMMITYECKOH IOCY Il M 000PYJOBAHH.
€€ COeIMHEHHs aliases=lesson_tem | IIpoM3BOMMUTH BBIYMCIIEHUS 110 XUMUYECKUM yPABHEHUSM.
plate,video_lesson, | Mcronb30BaTh Ipy BEIOMTHEHUH YUeOHBIX 3aJaHUI TEKCThI Y4eOHHKa,
video&subject pro | crmpaBounsie MaTepuansl (IIepHOTHYECKYIO CHCTEMY XUMHYECKUX
gram ids=3193734 | snemenros JI. . Menneneesa, TaGNuIly pacTBOPHMOCTH KHCIIOT,
3 OCHOBaHMU M COJIeH B BOJE, DJICKTPOXUMHUCCKUN PSII HAIIPSHKEHU I
METaJIIOB).
Vcrionp30BaTh IpH BHIIONHEHNH yIeOHBIX 3alaHUIT U B TIpoIiecce
HCCIIEI0BATENBCKON JEATEIbHOCTH HAYUHO-TIOMYIISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COZIepIKaHHs, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
MuTepuera
23 Obas Bubnuoreka IIOK | OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB HJIEMEHTOB
XapaKTepHCTHKA https://m.edsoo.ru/7 | VA-rpymnimsl 1 UX COESAUHEHUH C y4ETOM CTPOEHHS HX aTOMOB.
XHUMHUYECKUX f41a636 XapakTepu30BaTh (HU3MUECKHUE U XUMUUECKHE CBOMCTBA MPOCTHIX

371eMeHTOB VA-
rpynmsl. A3or,
docdop u ux
COCIHHCHHUS

POIII 9 knace

https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_tem

plate,video_lesson,
video&subject pro

BelllecTB a30Ta U hocdopa 1 UX CoeNMHEHNH (aMMHaKa, conel
aMMOHHSI, a30THOW KUCIIOTBI, HUTPAToB, okcuaa docdopa (V) u
docdopHoit kucnotsl, hocdaTos), CrIOCOOB! UX MOTYUCHHS,
MPUMEHEHNE U 3HAYEHUE B TIPUPOJIE U KU3HH YETOBEKA.
Onpenessats HOHbI aMMOHHS 1 (hochaT-HOHBI B paCTBOpE.
OOBSICHATH CYHIHOCTH YKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
HaXOX/JICHUEM COeIMHEHHIT a30Ta u pocdopa B okpyxkaromieii cpene.
TInanupoBath 1 OCYyLIECTBIATH HA NIPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBL, IIPOBOINTH HAOIOACHHS, ICATh BBIBOJBI IO



https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/
https://m.edsoo.ru/7V
https://resh.edu.ru/s
https://uchebnik.mo/

gram_ids=3193734
3

pe3yJIbTaTaM SKCHEPUMEHTA TIPH MPOBEJCHUH JTa00PATOPHBIX ONBITOB
M IIPaKTHYECKON paboThI.

CnenoBath npaBuiiaM 0€30MacHO# paboThl B 1TabOpaTOpUH

MY UCTIOIB30BAHUHM XUMHYECKOIT ITOCY/BI M 000pYy/10BAaHHS.
TIpoM3BOAUTH BHIYMCIICHHS 10 XUMHYECKUM YPaBHEHHSIM.
Hcronb30Bath Npyu BHIOIHEHUH YUEOHBIX 3aJaHUI TEKCThI yUeOHHKa,
CIpPaBOYHbBIC MaTEpHAIIBI (IIEPHOINICCKYO CUCTEMY XUMHYECKHX
anementoB [[. . MenaeneeBa, Tabnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHHMH U cojiel B BOJIE, DIEKTPOXUMHUYECKUH Psifl HANPSHKEHUI
METaJUIOB)

24

O6uias
XapaKTepHCTHKA
XHUMHYECKUX
a1eMenToB [VA-
rpynisl. YTiepox
U KPEMHUH U UX
COEIMHEH S

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

POII 9 knacc
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_tem
plate.video_lesson,
video&subject pro
gram ids=3193734

OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB DJIEMEHTOB
IVA-rpynmsl ¥ uX COSJMHEHUH ¢ yYETOM CTPOEHHS UX aTOMOB.
XapakTepH30BaTh (pU3NIECKUE H XHMUIECKIE CBOHCTBA MPOCTHIX
BEIIECTB yTIeposia M KPEMHHUS U UX COeAUHEHHH (OKCHIOB yriIeposa,
YTOJIBHOI KHCIOTHI, KApOOHATOB, OKCHIA KPEMHUSI, KPEMHUEBOU
KHCIIOTBI, CHJIHKATOB), CIIOCOOBI HX TOTyYEeHHs, IPUMEHEHHE U
3HaYEHUE B IIPUPOJIE U XKU3HU YEJIOBEKA.

OOBSICHATH IPUIHHHO-CIEICTBEHHYIO CBS3b: CTPOCHHE BEIIeCTBa —
CBOlCTBa — MPHUMEHEHUE — HA IIPUMEpaxX COeUHEHU yriepoaa u
KpPEMHHA.

Omnpenenarb KapOOHAT- M CHIIMKAT-HOHbI B PaCTBOPE.

OOBSICHATD CYIIHOCTb SKOJIOTUYECKUX IPOOIIEM, CBI3aHHBIX C
HaX0XKJICHUEM YTJIEKHCIIOTO ra3a B OKpY:Karollel cpese.
IoxTBepxaaTh OCOOEHHOCTH COCTaBa OPrAHUYECKUX BELIECTB
IIpEMepPaMHU IPOCTHIX COSANHEHHI (MeTaH, dTaH, STUJICH, alleTHIICH,
9TaHOJ, NIMLEPUH, YKCYCHAs KHCIIOTA), B3AUMOCBSI3b HEOPTaHUUECKHUX
COEZIMHEHMH yriepoaa u

OpraHU4ecKuX BewecTB. OMUCHIBATH POib OEIIKOB, JKUPOB U
YIIIeBOOB B ()YHKIMOHHPOBAHHH JKUBBIX OPTaHH3MOB, COCTaB
HPUPOIHBIX UCTOYHUKOB YIJIEBOJOPOIOB, X POJIb B OBITY U
MIPOMBILITIEHHOCTH.

IIpoBOAUTE BEIMUCIICHHUS 110 yPABHEHUAM XMMHYECKUX PEaKLUH.
IInanupoBaTh M OCYIIECTBIIATh HA IPAKTUKE XUMUYECKUE
9KCIEPUMEHTBI, TIPOBOJIUTH HAOIIOACHNS, IENATh BHIBOABI 10
pe3yJbTaTaM SKCHEPUMEHTA IIPU NPOBEJCHUH JTa0OPATOPHBIX OINBITOB
U OPaKTHYECKHX PaboT.



https://m.edsoo.ru/7IV
https://resh.edu.ru/s
https://uchebnik.mo/

CrenoBath npaBuiiaM 6e30MacHoi paboThI B 1a0OPATOPHHU TTPH
HCIOJIB30BAHUH XMUMIYECKOH IOCY (bl ¥ 000PYOBAHUS.
Hicnone30BaTh IPH BHIIONHEHAHN yIeOHBIX 3a1aHHl TEKCTHI ydeOHHKa,
cripaBoYHbIe MaTepuaibl ([1epuoguIecKyro CHCTEMY XUMUYECKUX
snemenToB JI. 1. Menzeneesa, Tabiauiry pacCTBOPUMOCTH KUCIIOT,
OCHOBaHMH U COJIEN B BOJIE, DJIEKTPOXUMHUYECKHUH PsiJl HANIPSHKEHUI
METaJUIOB)

HWroro no pazpeny
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Pa3nea

3. MeTajujibl M MX COeTHHEHUs

OO61iue cBoicTBa

Bubmmoreka IIOK
https://m.edsoo.ru/7
412636

POII 9 knacc
https://resh.edu.ru/s

ubject/29/9/
MDIII 9 knace

PackpbIBaTh CMBICT W3Y4aeMbIX MOHATUH U IPUMEHSATD 3TH TIOHATHS
IIPU OIIMCAaHUU CBOWCTB BEIECTB U UX MPEBPAILCHUN.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
3JIEMCHTOB-MECTAJIJIOB U UX COeZlMHeHl/II‘/‘[ C y‘{éTOM CTPOCHUS UX
2TOMOB.

XapakTepu30BaTh CTPOCHHE METAILIOB, 00IINe (U3NIECKUE U
XMMHYECKHE CBOMCTBA METAILIOB.

Xapakrepu30BaTh 00LIME CIIOCOOBI MOTYYEHHSI METAJIIIOB.
OnuchIBaTh CIIOCOOBI 3AIMTHI METAJIOB OT KOPPO3UH.

3.1 METATTOB 4 https://uchebnik.mo | CrnenoBaTh npaBuIamM 6e30macHOi PabOTHI B 1a00PATOPHUH PH
s.ru/catalogue? HCIIOJIb30BAaHUHM XUMHYECKOH 1OCY bl U 000py10BaHHUS.
aliases=lesson_tem | IIpoM3BOAMTH BBIYMCIICHUS I10 YPABHECHUSIM XUMUYECKHX PEAKIHH,
plate,video_lesson, | eciim OAMH U3 PeareHTOB COAEPIKUT ITPUMECH.
video&subject pro | YdacrBoBaTh B COBMECTHOII paboTe B ape WIIK IPyIIIIe.
gram_ids=3193734 | Mcnonb30BaTh NpU BBIMOIHEHUH YUEOHBIX 3aJaHUI TEKCThI yUeOHHKa,
3 cripaBouHbIe MaTepraiibl ([1eproanvecKyro cuCTEMY XUMHYECKUX

anemenTtoB [. . MenneneeBa, Tabnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHHMH U cojel B BOJIE, DJIEKTPOXUMHUYECKUH Psifl HANIPSHKEHUH
METaJUIOB)
3.2 Bakuneiimme 16 Bubnmmoreka IIOK OObsCHATH 00LIME 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB
METAJUIbI U UX https://m.edsoo.ru/7 | 31eMEHTOB-METAIIOB U UX COCAMHEHMIT B IPYIIIAX ¢ y4ETOM CTPOCHUS
COEIUHEHHS f41a636 HMX aTOMOB.

POII 9 kmace

https://resh.edu.ru/s

ubject/29/9/
MDII 9 knace

https://uchebnik.mo

XapakTepu30BaTh (HU3MYECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX
BEILECTB METAJJIOB U UX COSIMHEHUH (OKCHIOB, THIPOKCHUJIOB, COJIEH),
Croco0bl X MOMYYEeHHs, IPUMEHEHHUE U 3HAYEHUE B IPUPOJIE U HKU3HU
YenoBeKa.

YcranaBiuBaTh NIPUYMHHO- CIIEACTBEHHYIO CBSI3b: CTPOCHHE BEIIECTBA



https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/
https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/

s.ru/catalogue?
aliases=lesson_tem
plate.video_lesson.
video&subject pro
gram ids=3193734
3

— CBOIfCTBa — IPHUMEHEHHE — Ha IPIMEpPax H3yJaeMbIX BEIIECTB.
Pacro3HaBaThb ¢ HOMOIIBIO KAYE€CTBEHHBIX PEAKI[HH HOHBI METAIIIOB:
MarHusi, KaJbLs, ATIOMUHUS, HKa, xenesa (IT) u xenesa (I1I), menu
(II). doxa3biBaTh aM(pOTEPHBIH XapakTep OKCUAOB U THIPOKCHI0B
AFOMHHUS U ITHHKA.

TInanupoBath ¥ OCYLIECTBIATH HA NIPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTEL, IPOBOAUTH HAOIIOACHHS, IeIaTh BHIBOIBI IO
pe3ysibTaTtaM 3KCIepUMEHTA MPH MPOBEACHNH J1a00PaTOPHBIX OMBITOB
U IPaKTHYECKHX paboT.

CrenoBath npaBuiiaM 6e30MacHOi paboThl B 1aOOPATOPHHU MTPU
HCHOJIb30BAHUU XUMUUECKOH MOCY Il U 000PY10BaHHS.
ITpou3BOAUTH BBIYHCICHHUS 110 XUMUYECKHM yPaBHEHUSIM.
VyacTBOBaThH B COBMECTHOMH paboTe B Iape WM IPyIe.
BrlcTpanBaTh pa3BEpHYTHIE THCEMEHHBIE H YCTHBIE OTBETHI C OLOPOH
Ha MH(OPMALIMIO U3 YUeOHHKA U CHPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
HCIIOJIH30BATh U3YYEHHBIH NOHATHIHBIN anmnapaTt Kypca XUMHI

Hroro no paszneny

20

Paznen 4. Xumusi M OKpysKaomasi

cpeaa

Bemecrsa u
4.1 MaTepHuabl B
JKM3HU YETOBEKA

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

POII 9 knacc
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knace
https://uchebnik.mo
s.ru/catalogue?
aliases=lesson_tem
plate,video_lesson,
video&subject pro
gram ids=3193734

Wroro no pazaeny

O6o0IeHue u
cucTeMaTu3anus 3HaHui

Bubnuorexa LIOK
https://m.edsoo.ru/7

XapaKTepH30BaTh POIb XHMHH B PA3IHIHBIX cepax AesaTeabHOCTU
JIIo/iei, OCHOBHBIE BELIECTBA U MaTEpUaJIbl, IPUMEHSIEMbIE B )KU3HU
COBpPEMEHHOTr0 YenoBeka. OOBSCHATD yCIOBUS 6E30IIaCHOrO
UCIOJIb30BAHUS BELIECTB U XMMHYECKHX

peakiuii B ObITY. AHAIM3UPOBATh U KPHTHUECKHU OLICHUBATH
MH(POPMALUIO O BIMSHUM IIPOMBIIUIEHHOCTH, CEILCKOr0 X03sHCTBa,
TPaHCIOPTA U JIP. HA COCTOSIHUE OKPY>KAIOLIEH CPEBbL.

VYMeTh OKa3bIBaTh IEPBYIO MOMOMIb ITPH XUMUIECKHX OXKOTaxX H
OTPABJICHUSIX.

ITpuHnIMaTh ydacTre B 00CYXKICHUH IPOOIEM XHMHUIECKOU 1
9KOJIOTUYECKOH HANPABIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
TIO3HIIMIO 10 IIpobJIeMe U MpeIaraTh BO3MOYKHBIE Iy TH €8 PeIIeHNs



https://m.edsoo.ru/7
https://resh.edu.ru/s
https://uchebnik.mo/
https://m.edsoo.ru/7

f41a636
OBLIEE KOJIMYECTBO
YACOB I1O 68 7
IMPOIr'PAMME
MNOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
KosnuecTBo yacos
Ne Tema ypoxa Beer Kontpo | IIpakTn DJIeKTPOHHbIE (P POBLIE
n/m JIbHBIE | YecKHe o0pa3oBaTe/ibHbIE pecypehbl
° padoTbl | padoThl
Bbubmmoreka [IOK

[Ipeamer xumuu. Ponb xumuu B
JKU3HU yenoBeka. Tema u
BCIIECTBa

https://m.edsoo.ru/ff0d210c
VYpok "IIpeamer xumuu.
Berectsa u ux cpoicraa"
(PDIL)
https://resh.edu.ru/subject/less
on/1521/start/

ITonsiTue o METoAax IMO3HaHUA B

Bubmurorexa [IOK

2 | xovum ! https://m.edsoo.rw/ff0d227e
TIpaktuyeckas pabora Ne 1
3 | mabopsmopmm n v | | BuGmorera LIOK
patop P https://m.edsoo.ru/ff0d23dc
o0palteHust ¢ 1a00paTOPHBIM
00opyioBaHHEM»
bubmmoreka [IOK
https://m.edsoo.ru/ff0d26ca
VYpok "Yucrsle BelecTsa u
YucTele BEIECTBA U CMECH.
4 1 cmecu. CocoObl pasieneHus

Crioco0b!I paszelieHus cMecel

cmeceil" (POIL)
https://resh.edu.ru/subject/less
on/1522/start/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/less

TIpaktuyeckas pabora Ne 2

5 «Paznenenue cmecei (Ha bubmmoreka [IOK
MIPUMEpPE OYMCTKH MOBAPEHHON https://m.edsoo.ru/ff0d28c8
COIIH)»

bubmmoreka ITOK

https://m.edsoo.ru/ff0d2a6¢
Ypox "ATOMBI, MOJIEKYJIBI U
nonsl. [IpocTeie u cnoxHbie

6 ATOMBI U MOJICKYJIBI BelecTBa. XUMHUYECKHE

9JIEMEHTHI. 3HAKH XUMUYECKUX
anementoB" (POLL)
https://resh.edu.ru/subject/less
on/1486/start/

Xl/lMl/I‘{eCKl/le 3JIECMCHTBHI. 3HaKl/l

7 (CHMBOITBI) XMMHYECKUX Bu6miorexa LIOK

https://m.edsoo.ru/ff0d2be8

3JICMCHTOB

8 IIpocTbie 1 CI0KHBIEC BELIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YUeHHE Bubmorexa [1IOK

https://m.edsoo.ru/ff0d2d50
bubmoreka [IOK
https://m.edsoo.ru/ff0d2eae
VYpok "3aKoH NOCTOSTHCTBA
COCTaBa BEIIECTB.

3aKOH IMOCTOSHCTBA COCTaBa Xumnueckne GopmyIibl.

10 BellecTB. Xumuyeckas Gpopmya. OTHOCUTEIbHASI ATOMHAsT K
BasieHTHOCTH aTOMOB MOJICKYJISIpHAsT MACChI.
XUMHYECCKHX 3JICMCHTOB MaCCOBaﬂ JA0JIs1 XUMHUYECKOT O

9JIeMEHTa B COSTMHEHUN"
(POII)
https://resh.edu.ru/subject/less
on/1487/start/

1 | Omoomenmman worerympman Bu6miorera LIOK

https://m.edsoo.ru/ff0d323¢c
Macca
12 MaccoBas J10JIss XUMHYECKOTO bubmmoreka [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d323c

3JICMCHTA B COCAMHCHU A

https://m.edsoo.ru/ff0d350¢

13

KomuectBo BemectBa. Momb.
Mosipnast Macca

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d5230
VYpok "KonuuecTBo BeliecTsa.
Monspnas macca. MoJsipHbIi
00béM rasa. 3akon ABoraapo"
(POII)
https://resh.edu.ru/subject/less
on/2063/start/

DusnyecKkne 1 XMUMHUYECKHE
SIBIICHUSL. XUMUYeCKast peaknus

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d37fa
VYpok "®duznueckue u
XHUMHYECKUE SBICHHS.
ITpu3Hakyu XMMHUUECKUX
peakuuii. YcioBus TedeHHs U
BO3HHKHOBCHUS XUMHYCCKHUX
peaxumii" (POLI)
https://resh.edu.ru/subject/less
on/1485/start/

I[pu3HaKy U YCIOBHS HPOTEKAHHS

XUMHYCCKUX peaKum‘/'I

Bubmmoreka [IOK
https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHHs MaCcChl
BEILECTB. XUMHUCCKHUE
ypaBHEHHS

Bubnuorexa LIOK
https://m.edsoo.ru/ff0d3b88
VYpok "3aKkoH coXpaHEeHUs
Macchl BelecTB. XHMHIECKUE
ypaBHeHus. Koappuunentst B
YpaBHEHHSX peakiuii. THrsl
xuMHu4ecknx peakuuii” (POIL)
https://resh.edu.ru/subject/less
on/1519/start/

Beruncnenns KoaMuecTa, Macchl
BEIIECTBA 10 yPaBHEHUSIM
XUMUYECKUX PeaKuit

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5708

18

Knaccudukanus xummuyeckux
peakiuii (coenuHeHus,
pa3iokKEHHUsl, 3aMeLICHHS,

bubmmoreka [IOK
https://m.edsoo.ru/ff0d3{34



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

obmena)

M. B. JIoMOHOCOB — y4&HBIi-

Bubmuroreka [IOK
https://m.edsoo.ru/ff0d40c4
Ypok "Pacuérsl o
YPaBHECHUAM XUMHUYCCKUX

19 sHiukioneauct. OGo0menne u peakuuit. O6001IeHNe 3HAHMIT
CHCTeMaTU3aLKs 3HAHUH o teme «IlepBoHayanbHbIE
xumuueckue rnoustust” (POIL)
https://resh.edu.ru/subject/less
on/2448/start/
0
N e B 10K
https://m.edsoo.ru/ff0d4290
peaxuum»
bubmoreka [IOK
https://m.edsoo.ru/ff0d448e
VYpok "Kucnopon: nomydenue,
Bozayx — cmech razos. Cocras (usnyeckre 1 XUMHUUYECKHE
21 Bo31yxa. Kucinopon — anemeHT u CBOMCTBA, IPUMEHEHUE.
npocToe BemmecTBo. O30H Oxcugpl. Kpyrosopor
kuciopona B npupoze” (POL)
https://resh.edu.ru/subject/less
on/2447/start/
bubmmoreka ITOK
https://m.edsoo.ru/ff0d4614
DusnyecKkue 1 XUMHYECKUE
. Vpok "O30H. Annorponus
22 CBOFiCTBA KHCIOPOJA (peaxitin kucnopoga. Cocras Bo3yxa.
OKHCIIeHUS, Topenue). [ToHsTHe P A Y
00 okcHaax Toperme” (PILI) .
https://resh.edu.ru/subject/less
on/2446/start/
Cr1oco0b! IOTyYeHUs KUCI0poIa
23 B 1ab0OpaTopuu U Bubmumoreka ITOK
npoMmblluIeHHOCTH. [IprMeHeHue https://m.edsoo.ru/ff0d497a
KHUCJI0poJia
24 TemoBoil 3 PeKT XUMHYECKOH Bubmuorexa LIOK

peakuuy, MOHATHE O
TEPMOXMMHUYECKOM YPABHCHUH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

9K30- U SHAOTEPMUIECKHUX
peaknusax

Toruuso (HedTb, yroib U METaH).

bubmmoreka ITOK

% 3arpssHEHNE BOS/YXa, CMIOCOOLI https://m.edsoo.ru/ff0d4c4a
€ro NnpeJ0TBPAICHHS
TIpaxtuyeckas pabora Ne 3 mo
2% teme «[lomydeHue u cobupanue Bubnmorexa [IOK
KUCJIOpO/ia, U3y4YCHHUE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
bubmmoreka ITOK
https://m.edsoo.ru/ff0d4dd0
VYpox " Bomopon: HaxoxaeHHE
Bozopon — aneMeHT 1 npoctoe B [IPUPOJIE, TIOTYyUEHHUE, ET0
27 BelecTBo. Haxoxaenue B (usnueckue 1 XUMHUYECKUE
pupozae CBOICTBA, TpUMeHeHne"
(POII)
https://resh.edu.ru/subject/less
on/3119/start/
I Bumores 110
’ https://m.edsoo.ru/ff0d4dd0
TIpumeneHne Booposia
29 [MonsiTHEe 0 KKCIOTaX M COMSX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOb! oMy4YeHHst BOAOPOAA B Bubanorexa LIOK
J1200paToOpuu https://m.edsoo.ru/ff0d4dd0
IMpaktuueckas pabora Ne 4 o
31 teme «IlomydeHue u cobupanue Bubmuorexa LIOK
BOJIOPO/Ia, H3YUCHUE Ero https://m.edsoo.ru/ff0d4{42
CBOMCTBY
32 MouspHblii 00bEM ra3os. 3aKoH Bubnmorexa LIOK
Asorajpo https://m.edsoo.ru/ff0d542e
Beruucnienust 00béma,
33 KOJTMYECTBa BEIIECTBA rasa o bubmmoreka IIOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BElIECTBA HIN 00BEMY
34 Beruncnenus 066EMOB ra3oB 1o Bubauorexa IIOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

YPaBHCHHUIO PEAKIINXA HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIECHUI
Tra3oB

https://m.edsoo.ru/ff0d5708

dusnueckne 1 XUMHYECKHEe

bubmmoreka [IOK
https://m.edsoo.ru/ff0d587a
VYpok "Bozna B npupoze u
CIOCOOBI €€ OYUCTKH.
Dusnyeckre U XUMHUECKUE
cBoiicTBa Boasl. [IpumeHeHne

35 CBOJCTBA BOJIbI BoJbl. Bona — pacTBopuTens.
PactBopsl. MaccoBast 1ons
pactBopéHHOro BerecTsa"
(POII)
https://resh.edu.ru/subject/less
on/2062/start/

36 CocraB ocHoBanuii. [Tonsitue 00 Bubanorexa LIOK

HHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBoputens.

37 HaceImeHHbIe 1 HEHACBIIIICHHBIC bubmmoreka ITOK
pactBOpBI. MaccoBast 101st https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
IIpaxruueckas pa6ora Ne 5 no

38 ;z]\c/[:B(:)gg: Zogr?:g;::gHHoﬁ buGmorexa [IOK

. o . https://m.edsoo.ru/ff0d5eba
MaccoBoil noneil pacTBOpEHHOrO
BEILIECTBA»
39 | rewe dnnopon, Botopor. Butmaoraxa LIOK
: : https://m.edsoo.ru/ff0d6342
Boma»
Bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e
Vpok "OKcHIBI:
40 OKCHJIBI: COCTaB, < Jfaccn Pe—

KIaccu(UKaIys, HOMEHKIATypa

HoMeHkinartypa" (POLL)
https://resh.edu.ru/subject/less
on/2445/start/



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/less

41

IMonyueHne U XUMHUYECKUE
CBOICTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUIOB

bubmmoreka ITOK
https://m.edsoo.ru/ff0d664e
VYpok "CBoiicTBa, MoNy4eHHUE,
npuMeHeHue okcuaos" (POLL)
https://resh.edu.ru/subject/less
on/2444/start/

2

OCHOBaHHSI: COCTaB,
KIacCH()MKAI¥sl, HOMEHKIIATYpa

Bubmmroreka [IOK
https://m.edsoo.ru/ff0d67ca
Ypok "OcHoBaHHS:
Kknaccudukanys,
HOMEHKJIaTypa, rnoirydenue"
(PDIL)
https://resh.edu.ru/subject/less
on/2442/start/

43

Tlony4eHue ¥ XUMHUYECKHE
CBOWMCTBA OCHOBaHMI

Bubmuorexa [IOK
https://m.edsoo.ru/ff0d67ca
Ypok "XuMuueckue cBoHCTBa
ocHoBanwuit" (POIII)
https://resh.edu.ru/subject/less
on/2443/start/

44

Kucnorsr: cocras,
Ki1accuUKaIys, HOMEHKIIAaTypa

bubmoreka [IOK
https://m.edsoo.ru/ff0dfee2
VYpok "Kucnorst. Coctas.
Knaccuguxauus.
Homenkiatypa" (POLL)
https://resh.edu.ru/subject/less
on/2055/start/

45

ITomyuenue n xumuueckne
CBOMCTBA KUCJIOT

Bbubmmoreka ITOK
https://m.edsoo.ru/ff0dfee2
VYpoxk "Tlonyuenne u
XHMHYECKHE CBOMCTBA
kucmot" (PO
https://resh.edu.ru/subject/less
on/3120/start/

46

Conu (cpenHue): HOMEHKIATYpa,
croco0bl MOJTyYCHHS,

Bubnuorexa LIOK
https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/less
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ad9474

XUMHYECKHE CBOHCTBA

VYpox "Conu: cocras,
Kkinaccudukanys,
HOMEHKJIATypa, ClIoCOObI
nomyudenus" (POLL)
https://resh.edu.ru/subject/less
on/2054/start/

TIpaktuyeckas pabora Ne 6.
Pelienue 3KCreprMEHTaIBHBIX

bubmmoreka ITOK

47 sazias 1o Teme «OCHOBHEIS https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHMYECKUX
COEMHEHHIT»
Bubnuorexa LIOK
https://m.edsoo.ru/00ad9a50
VYpok "I'eHeTHueckas cBs3b
MEX]y OCHOBHBIMH KJIacCaMH
I'enernueckas cBsi3b MEXIY HEOPTraHUYECKUX COSTUHEHUN.
48 KJIaccaMi HEOPTaHMIECKUX O00011eHNe 3HAHUIT TTO TeMe
COC}II/IHCHHﬁ ((OCHOBHLIC KJIaCChI
HEOPraHUYeCKUX
coeuHeHui»" (POLL)
https://resh.edu.ru/subject/less
on/2440/start/
49 O06o01IeH e U CHCTEMAaTH3AIHS bubmoreka [IOK
3HaHUI https://m.edsoo.ru/00ad9cb2
Konrponbhas pabora Ne3 mo
50 TeMe I'3Oc1~10131r1§1e KJTacChl buGmiorexa [IOK
. https:/m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COSIMHEHHI
51 [lepBble noneITKH Bubnuorexa LIOK

Knaccnd}nxaunn XUMHYCCKUX
3neMeHToB. [loHsATHE O rpynmnax
CXOIHBIX DJIEMEHTOB

https://m.edsoo.ru/00ad9ffa
VYpok "Knaccupuxanus
XHUMHYECKUX DJIEMEHTOB.
[ToHsATHE O TPYIIAX CXOMHBIX
anemeHToB. [lepuoaudeckuii
3aKOH M MePHOUUYECKast
Tabmuna /. . MenneneeBa"
(PDII)



https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

https://resh.edu.ru/subject/less
on/2053/start/

[lepnoauueckuii 3akoH u
Ilepuonuueckas cucrema

bubmoreka [IOK

2 XUMHYECKuX dnementoB J1. W. https://m.edsoo.ru/00ada52¢c
Meneneesa
53 [lepuopl, rpyMIIbl, HOATPYIIIIHI bumorexa [IOK
> > https://m.edsoo.ru/00ada52c
Bubnuorexa LIOK
https://m.edsoo.ru/00ada342
Crpoenue atomoB. CocraB Ypok "CTpoeHue aromos.
A aTOMHBIX siziep. V3oronbl CocTas aToMHbIX 311Cp.

’ W3oromnst" (POLL)
https://resh.edu.ru/subject/less
on/2051/start/

CTpoeHHE IIEKTPOHHBIX
55 000JI04EK ATOMOB JJIEMEHTOB Bubmuorexa LIOK
Tlepuopnueckoit cucremsr 1. 1. https://m.edsoo.ru/00ada6bc
MeuneneeBa
bubmmoreka ITOK
https://m.edsoo.ru/00ada824
Ypok "M3meHenune cBoiicTB
XapakTepucTuka XMMHUYECKOTO aTOMOB JJIEMEHTOB U
56 9JIEMEHTA 110 er0 MOJII0KEHHIO B 00pa30BaHHBIX HMH BEIIECTB
Iepuoauueckoii cucreme 1. 1. 110 NIEPUOJIaM M TPYIIaM
Menpeneena NepUOANYECKON CHCTEMBI"
(POII)
https://resh.edu.ru/subject/less
on/2049/start/
3nauenue [lepuoguueckoro
57 3aKOHA Ul Pa3BUTHUS HAYKU U bubnuoreka LIOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEIATOT U TPaXJIaHIUH
58 DIEeKTPOOTPUIIATENIBHOCTD Bubmunoreka ITOK

aTOMOB XMMHYECKHX 3JIEMECHTOB

https://m.edsoo.ru/00adaab8
Ypok



https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

"DNeKTPOOTPHLIATENEHOCTh
XUMHUYECKHX DJIEMEHTOB.
Wonnas cessp" (POII)
https://resh.edu.ru/subject/less
on/2439/start/

59

HonHast xumuueckas CBs3b

bubmoreka [IOK
https://m.edsoo.ru/00adac34

60

KoBanentnas ToJsIpHast
XUMHUYECKas CBA3b

bubmmoreka [IOK
https://m.edsoo.ru/00adaab8
VYpok "KoBanentHas
XMMHYECKast CBsA3b. ITomsapHas
U HENoJsIpHask KOBaJICHTHAs
ca3p" (PDII)
https://resh.edu.ru/subject/less
on/2048/start/

61

KoBanenTnast HEToIsIpHas
XUMHYCCKas CBA3b

bubmoreka [IOK
https://m.edsoo.ru/00adaab9

62

CreneHb OKHCICHUS

bubmoreka [IOK
https://m.edsoo.ru/00adae28
Ypoxk "BaneHtHOCTb 1
cTeneHpb okucnenus. [IpaBuna
OIIPE/ICIICHHUS CTeIeHEeH
OKHCJICHHS DJIEMEHTOB"
(POLI)
https://resh.edu.ru/subject/less
on/3121/start/

63

OKHUCIUTETBHO-
BOCCTAHOBHUTEIbHBIC PEAKIIHH

Bbubmmoreka ITOK
https://m.edsoo.ru/00adb076
Ypok "OKuCIUTeIBHO-
BOCCTaHOBHUTEJIBHbBIE peakiuu"
(POII)
https://resh.edu.ru/subject/less
on/3122/start/

64

OKHCIIUTETN ¥ BOCCTAHOBUTEIIN

bubmmoreka [IOK
https://m.edsoo.ru/00adb076

65

Konrposnbhas pabora Ne4 1o

bubmmoreka [IOK



https://resh.edu.ru/subject/less
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00adb076

Teme «CTpoeHHe aToma.
Xumuueckast CBSI3by

https://m.edsoo.ru/00adb486

O060011IeHHE ¥ CHCTEMATH3AITUS

Bubnmoreka [IOK
https://m.edsoo.ru/00adb33c¢
VYpok "TloBTOpeHue u
060011IEHHE TI0 TEME

66 . 1 «Ctpoenue atoma. CTpoeHne
3HAHHUI
BellecTBa. XUMHUYECKas
cBa3py" (POII)
https://resh.edu.ru/subject/less
on/3093/start/
67 O06o01IEHNE ¥ CHCTEMATU3aLUS 1 bubmmoreka [IOK
3HAHHUI https://m.edsoo.ru/00ad9cb2
63 O06o01IeH e U CHCTEMATH3ALIHS 1 bubmoreka [IOK

3HAHUI

https://m.edsoo.ru/ff0d6 1c6

OBIIEE KOJIMYECTBO YACOB I10

IMTPO'PAMME 68 4
INOYPOYHOE INTAHUPOBAHHUE
9 KJIACC
KosmuecTBo yacos
Ne Tema ypoxa Beer Kountpo | IIpakTn J1eKTPOHHbIE IH(PPOBbIE
n/n o JIbHBbIE | YecKHe obpa3oBaTe/ibHbIE Pecypchl
padoThl | paGoThI

Tlepnoamveckuii 3aKoH.
Ilepuonunueckas cucrema
XMMHYECKHX 3IeMEHTOB J1.
. Menzeneena

Bubnnorexa IIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
N3MEHCHHH CBOICTB

bubimoreka [IOK

2 XHUMHYECKUX DIIEMEHTOB ! https://m.edsoo.ru/00adb6b6
HEepBBIX TPEX MEPHOJIOB
3 Knaccuguxarus u 1 bubnumoreka LIOK

HOMCHKJIATypa

https://m.edsoo.ru/00adb7e2



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/less
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

HCOPraHM4YCCKUX BCIICCTB

Buasl XMMHYECKO# CBSI3U
Y TUIBI KPUCTAITMYECKUX
peméToK

Bubmmoreka [IOK
https://m.edsoo.ru/00adbac6

Kontponbhas pabora Nel
no teme «IloBTopenue u
yriryGiieHne 3HaHuH
OCHOBHBIX Pa3/IeNIOB Kypca
8 kiacca»

Vpok "[loBropenue Marepuara mno
temaM "Ctpoenne aroma. CTpoeHue
BerecTBa. Xumudeckas cBsi3p""
(MDII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7527106?
menuReferrer=catalogue

Knaccudukarms
XUMUYECKUX PEaKkLui o
Pas3IHYHBIM IPU3HAKAM

Bubmmoreka [IOK
https://m.edsoo.ru/00adbcb0

Tonstre o ckopocTr
XUMHUECKOH peaKiuu.
TloHsTHE O TOMOTeHHBIX U
TeTepPOreHHBIX PEaKIMAX

bubimorexa [IOK
https://m.edsoo.ru/00adbe9a

VYpok "CKOpoCTb XUMHYECKHUX
peaxkiuii. [leponayanbHble
npezcranienus o katanuse" (POLI)
https://resh.edu.ru/subject/lesson/210
2/start/

TonsTre 0 XUMUUECKOM
paBHOBecuH. PaKTOPEI,
BIIMSFOLINE HA CKOPOCTh
XUMHUYECKON PeaKIuy 1
HOJIOKEHNE XMMHYECKOTO
paBHOBECHS

Bubmurorexa [IOK
https://m.edsoo.ru/00adc28¢c

Ypox "ObpaTumsie U HeoOpaTHMbIE
peakuuu. TToHsiTHE O XUMHYECKOM
pasuosecun" (POIII)
https://resh.edu.ru/subject/lesson/210
3/start/

OKHCITUTENBHO-
BOCCTAQHOBHUTEIbHBIE
peaxuuu

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

VYpox "OkucaurensHo-
BOCCTAHOBHTEIIBHbIC PEAKIIUH.
Peaximu coequHeHNs1, pa3IoKeHNUS,
3aMelieHns 1 0OMeHa ¢ TOYKH
3pEHHUS OKUCIICHUS U
BoccraHosieHus" (POILI)



https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_vie
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/210
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/210
https://m.edsoo.ru/00adcade

https://resh.edu.ru/subject/lesson/210
4/start/

bubnunoreka 1[JOK
https://m.edsoo.ru/00adcd68
VYpoxk "CymuHocTs mporecca

Teopus JEKTPOIUTUYECKOM AUCCOLUALIIN.
10 9JIEKTPOIUTUYECKOI Jlucconunarys KUCIIOT, OCHOBAaHUH U
nuccoruanuu. CuiibHbIC U coneii. Ciiabble U CHIIbHBIC
ca0ble IEKTPOTUTHI aneKkTponuThl. CTeneHb
Jqucconuanuu” (POI)
https://resh.edu.ru/subject/lesson/151
8/start/
Bubmmorexa ITOK
https://m.edsoo.ru/00add448
1 Nonnslie ypaBHeHUS VYpox "Peakiun HOHHOTO 0OMeHa 1
peakiuii ycnoBust ux nporekanus” (POLL)
https://resh.edu.ru/subject/lesson/160
3/start/
Bubmnorexa [IOK
https://m.edsoo.ru/00add5d8
Vpoxk "Xumuueckue cBolcTBa
Xl/lMI/l'—leCKHC CBOﬁCTBa OCHOBHBIX KJIaCCOB HeopraHqucxnx
KHCJIOT ¥ OCHOBAaHHi1 B COCIMHEHUIA B CBETE IPEICTaBICHU I
12 | cBere mpejcraBieHuii 00 00 IEKTPOIUTHYECKOH
JJIEKTPOIUTUYECKOM JIUCCOLMALIMU U OKUCITMTEBHO-
JTCCOLMAIIH BOCCTAHOBHTEIBHBIX PEAKIHsIX"
(PBILI)
https://resh.edu.ru/subject/lesson/160
6/start/
XUMHYECKHE CBOWCTBA
coJieil B cBeTe
13 | npencraBneHuii 06 bubmorexa LOK
o https://m.edsoo.ru/00add8b2
IJIEKTPOIUTHYECKOM
JICCOLMAIIIH
14 ITonsitue o ruaponuze Bubimoreka [IOK

conei

https://m.edsoo.ru/00add9d4



https://resh.edu.ru/subject/lesson/210
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/151
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

Ypox "Tuaposnns coneii” (POII)
https://resh.edu.ru/subject/lesson/312
3/start/

O6o01enne u

Bubimoreka [IOK
https://m.edsoo.ru/00addd12
Ypoxk "O6o01ienue 1o Temam
«Knaccupukanus XMuMHYECKHX

15 CUCTeMaTH3alHsl 3HAHUH peaxiuiiy 1 «DIEKTPOIUTHYECKAS
nmucconmarmsy." (PO
https://resh.edu.ru/subject/lesson/210
1/start/

Ipakruueckas pabora Ne
16 1. «Perenue Bubmmoreka ITOK
JKCIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbhas pabora Ne2
0 TeMe
17 «ONeKTpoIUTHYECKAs Bubnmoreka IJOK
JIMCCOLIHALINS. https://m.edsoo.ru/00addecO
XUMHYECKUE PEaKIHHU B
pacTBOpax»
Bubnnorexa IIOK
https://m.edsoo.ru/00addfe2
OO6m1ast XapaKTepuCTUKA "
rajoreHoB. XUMHYECKHE Ypox "Taxoremt. Xzop.
18 caoficTaa ma npaMepe XnopoBonopon. ConsiHast KHCIIOTa U
xiopa eé conu." (POII)
https://resh.edu.ru/subject/lesson/207
S/start/
Xnoposogopos. ComnstHast
19 KHUCJIOTA, XUMUYECKUE Bubimoreka [IOK
CBOICTBa, TIOIyUYEHHE, https://m.edsoo.ru/00adel104
IIpUMEHEHUE
TIpaktuueckas pabora Ne 2
5 | 1O Teme «Ilomyuenune Bubnmorexa LIOK

COJISTHOM KHCIIOTHI,
n3yudeHue e€ CBOMCTBY

https://m.edsoo.ru/00ade348



https://resh.edu.ru/subject/lesson/312
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/210
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brruncnenus no
YPaBHEHHSIM XUMHUYECKHX

Bubnnorexa IIOK

21 PpeaKILHii, eciii OHH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30bITKE
29 OO0u1ast XapaKTepHCTHKA Bbubnmorexa IIOK
asieMeHToB VIA-rpyrist https://m.edsoo.ru/00ade64a
AmorponHbie Bubnnorexa LIOK
MOAU(UKALIUN CePbIL. https://m.edsoo.ru/00ade64a
23 Haxoxaenue cepsl u e VYpok "Cepa. CepoBogopo.
COCIMHEHHH B IIPUPOJIC. Cynsdumst" (POLL)
XUMHYECKHE CBOWCTBA https://resh.edu.ru/subject/lesson/243
cepbl 4/start/
| ST o Bumorea 110€
. https://m.edsoo.ru/00ade802
XHMHYECKHE CBOHCTBA
Bubmnorexa [JOK
Oxcuppl cepel. CepHast https://m.edsoo.ru/00adea28
55 | KuCIOTA, ¢uznyeckue u Vpox "Oxcux cepst (VI). Cepras
XHUMHYECKHE CBOWCTBA, kuciora u ee conn" (POLI)
MPUMEHEHHE https://resh.edu.ru/subject/lesson/207
7/start/
XUMHYECKUE PEaKIHH,
JIeKAIHE B OCHOBE
MIPOMBILIEHHOTO CIIoco6a
26 | moyueHHs CepHoit bubmmorexa [JOK
KHCIIOTBI. XMMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKpyXKaromlei
Cpeabl COCANHEHUSIMI
cephl
e B oresa LK
https://m.edsoo.ru/00adec8a
peakuuu
28 | OOwas xapakTepucTuka Bubmmoreka LIOK

2JIeMEHTOB VA-TPYIIIBL.
A30T, pacpocTpaHeHHe B
npupoze, Gpusndeckue u

https://m.edsoo.ru/00adeea6
VYpoxk "A30T: cBOlicTBa U
npuMeHeHne. AMMuak. Ousmnueckue



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/243
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOUCTBA

U XUMHJeckue cBoicTa. [lomydenne
u npuMenenue. Conu aMMoHus"
(PDII)
https://resh.edu.ru/subject/lesson/207
8/start/

AMMUaK, ero pusmaeckue

bubnunoreka ITOK

29 1 XMUMUHICCKIE CBOHCTEA, https://m.edsoo.ru/00adf004
HOJIy4eHHE ¥ IPUMEHEHUE
IMpakruyeckast padora Ne 3
30 | Mo TeMe «Ilomyuenune Bubnoreka ITOK
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTB)»
bubnunoreka 1JOK
https://m.edsoo.ru/00adf306
Ypox "AsotHas kucnora. CtpoeHue
A3oTHas KucioTa, eé Mouekyibl. CBoiicTBa paz0aBiIeHHOM
31 (usnueckue u 1 KOHIICHTPUPOBAHHOM a30THOM
XMMHYECKHE CBONCTBA kucinotbl. Costl a30THON KUCIIOTBI.
AsoTtHble ynobpenus." (POII)
https://resh.edu.ru/subject/lesson/207
4/start/
Vcnonp3oBaHue HUTPATOB
U coel aMMOHMA B
KaueCTBEe MUHEPAIbHBIX
32 | ynoGpeHuii. XIfMHlIeCKoe buGmorexa LOK
N https://m.edsoo.ru/00adf518
3arpsa3HeHHe OKpyxKaroleit
Cpenbl COSTUHEHHAMI
a3oTa
33 | ®ocdop. Oxenn docdopa Bubnnoreka ITOK

(V) u dochopnas kuciora,
(busnueckue u
XMMHYECKHE CBONCTBA,
MOJTydeHue

https://m.edsoo.ru/00adf68a

Ypox "®ochop. Annorponust
tdocdopa. CaoiictBa docdopa.
Okcnp docdopa(V). Docdopnas
kucnora u e€ conu. Pocdopusie
ynoopenus." (POIL)
https://resh.edu.ru/subject/lesson/207



https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/207

3/start/

Hcnone3oanue dhochaTton
B KQueCTBE MHHEPAIbHBIX

Bubmuorexa [IOK

34 y,[[06peHHI:I. Sarpasenne https://m.edsoo.ru/00adfc20
IIPUPOJHON CPEbI
docharamu
bubnunoreka ITOK
https://m.edsoo.ru/00adfd9¢
VYraepon, VYpok "Yriaepon. AmIOTponHbIe
35 | pacrpoctpanerue B MozauduKalKy yriaeposa.
npupoze, Gpuznyeckue u XuMHYeCKue CBOWCTBA yIiepoa.
XHUMHYECKUE CBOHCTBA Ancop6uus." (POIL)
https://resh.edu.ru/subject/lesson/207
2/start/
Oxkcupl yriepoaa, ux
¢busnueckue u
3 | Xummteckne CBOWCTBA. bubaunoreka ITOK
DKOJIOrH4ecKue https://m.edsoo.ru/00adfebe
mpo0IeMBl, CBSI3aHHBIC C
okcuoM yriepoza (IV)
Bubmmorexa ITOK
VronbHAs KHCOTA 1 68 https://m.edsoo.ru/00ae006¢
37 conm VYpok "Yronbhas kuciora" (POII)
https://resh.edu.ru/subject/lesson/207
0/start/
Bbubimoreka [IOK
HpaKan"ecxax pabora Ne 4 https://m.edsoo.ru/00ae027¢
o teme "Tlonydenune m - .
VYpox "YrapHslii ra3. YIiIeKUucbli
38 YITIEKHCIIOrO Ta3a. "
KauecTBeHHast peakuus Ha ras” (POLL)
" https://resh.edu.ru/subject/lesson/207
KapOOHAT-HOH
1/start/
TlepBoHayasbHbIC TOHSTHS
39 00 OpraHuYecKux Bubmnorexa [IOK
BEIIIECTBAX KakK O https://m.edsoo.ru/00ac054¢
COEIMHEHHSIX YIIIepoaa
40 | KpemHuii u ero bubimoreka [IOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/207
https://m.edsoo.ru/00ae054e

COCOUHCHUA

https://m.edsoo.ru/00ae080a

Vpok "KpemHuii 1 ero coeiuHeHus..
Creko. Lement" (PDIL)
https://resh.edu.ru/subject/lesson/206
9/start/

IIpaxruueckast pabora Ne 5.

Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4

Bbubimoreka [IOK

4l 1o Teme «BaxHeiime https://m.edsoo.ru/00ae0bf2
HEMeTaJlIbl U UX
COCITMHEHHUS
Bubnnorexa IIOK
Kontponsnas pabora Ne3 https://m.edsoo.ru/00ae0el 8
o Teme «Baxuelimmne VYpok "O60o0muIeHne 10 TEME
42 " "
HEMETaJITBI U X Hemerammst" (POII)
COCAMHEHHSI» https://resh.edu.ru/subject/lesson/206
8/start/
Bbubimorexa [IOK
https://m.edsoo.ru/00ael 03¢
Vpoxk "[onoxxenne mMerauioB B
MEPUOANYECKOM CHCTEME
OO011as XapaKTepHCTHKA XUMHYECKHX demMeHToB JI. 1.
XMUMHYECKUX JJIEMEHTOB — MewnzeneeBa. Meramdeckast CBS3b.
MeTajuioB. Merasuyeckast DU3MYECKUE U XUMUYECKHE
43 CBSI3b U METAJUTHUCCKASI cBoiicTBa MeTaiuioB. CriiaBbl
KpHCTaJUTMYECKast MeTauioB. Haxox/ieHne MeTasioB B
pemérka. Puznueckue NpUpoJe U o0IIHe CrIoco0b! HX
CBOICTBa METAJIIOB nmony4eHus. Paj akTHBHOCTH
(371EKTPOXUMHYECKUIT P
HanpspkeHuit) metayutos" (POIL)
https://resh.edu.ru/subject/lesson/160
7/start/
Xumuyeckre CBOMCTBA
44 | MeTAIOB. Bubmmorexa ITOK

DNEeKTPOXUMHUYECKHUIT s
HANpPsHKEHUH METaIIOB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/206
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/206
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00ae1156

Obmme crnocoost
MOJTYYEHHs] METAILIOB.
CruiaBbl. Berunciienus 1mo

45 YPaBHEHHUSM XUMHUUYECKUX buGmrorexa [IOK
. https://m.edsoo.ru/00ael 156
PEaKIMii, eClIu OJIHH U3
peareHToB CONEPIKUT
MPUMECH
46 IlonsTue o koppo3uu Bubnmoreka IJOK
METaJIOB https://m.edsoo.ru/00ael278
Bubmmorexka [IOK
https://m.edsoo.ru/00ael4b2
Vpok "Ll{enounsle MeTaLIbL.
DusnvecKre 1 XUMUYCCKUE
47 [emounbIe MeTAILTBI .
CBOUCTBA. OKCI/IZ[]:I n Fl/lﬂpOKCl/l}lbl
menouHbix Merawios." (POII)
https://resh.edu.ru/subject/lesson/160
2/start/
48 OKCHJIBI ¥ TUAPOKCHU b Bubnnorexa LIOK
HATPHSL M KaJIUst https://m.edsoo.ru/00ael4b2
o |Mremoerens BuGoresa LK
. https://m.edsoo.ru/00ael Se8
MarHui
50 Baxxueiimue coennHenus bubnunoreka 1JOK
KaJIbLHUs https://m.edsoo.ru/00ael Se8
Buneo "®usnveckue cBoiicTa
menouHbix Merawios” (POII)
51 g{i(ﬁll\]:z:::aﬁnﬂ J—— https://uchebnik.mos.ru/material_vie
w/atomic_objects/52548437
menuReferrer=catalogue
5 JKécTkOoCTh BOMIBI U Bubmmoreka ITOK
croco0bI e€ ycTpaHeHus. https://m.edsoo.ru/00ac1886
[\
53 | no rowe "Kecrvocrs st BuGmmorexa LIOK
. " https://m.edsoo.ru/00aeclae8
Y METOJIbI €€ yCTPAHEHMS
54 | AmroMuHHR Bubmmorexa ITOK

https://m.edsoo.ru/00ael c64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_vie
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

Ypox "Amomunnii. HaxoxaeHue B
npupoje. CBOHCTBA aIFOMHHHSI.
AmpoTepHOCTh OKCHIA U
ruzpokcuza amtomunus” (POLL)
https://resh.edu.ru/subject/lesson/160
4/start/

AmboTepHbIe CBOMCTBA

Bubnmnorexa [IOK

>3 OKCHJ1a Y THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka 1JOK
https://m.edsoo.ru/00aeld86
Ypok "XKeneso. Haxoxnenue B
56 | XKeneszo npupose. CpoiicTsa xenesa.
Coennnenus xenesa" (POII)
https://resh.edu.ru/subject/lesson/160
S/start/
o | " BiGore LOK
(i) https://m.edsoo.ru/00ae35e6
VYpok "Ob6o0muieHne no Teme
«Meramsl». [Ipumenenue
8 2/160(;21;::;3221451 3HAHUH Merastos” (PILLI)
https://resh.edu.ru/subject/lesson/206
7/start/
TIpakruueckas pabora Ne
7. Pemenne
59 | OKCTIEPHMEHTATLHBIX Bubnnorexa [IOK
3aj1a4 10 TeMe https://m.edsoo.ru/00ae3de8
«Baxneiiue Merasuisl U
HX COCTMHEHHS
60 | Berumcnenus mo Bubmmorexka [IOK

ypaBHeHl/lﬂM XUMHUYCCKUX
peakLuii, eciu OUH 13
peareHTOB JaH B H30BITKE
WA COZIEPIKUT MIPUMECH.
Brrancnenus maccoBoit
JI0JIA BBIXOJ1a ITPOJYKTA

https://m.edsoo.ru/00ael750



https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/160
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/206
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

PeaKkunun

O6o01enne u

61 .
CHUCTeMaTH3alHs 3HAHUH

Ypoxk "Crioco0bl moy4eHust 1
npumeHeHue merawios" (MOLL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8423338?
menuReferrer=catalogue

KonTponbHas pabora Ned
o Teme «Baxnelimme
MeTaJUIbl U UX
COETMHEHUSA»

62

VYpok "Ob600mIeHnE 10 TEME
"Mertamnsl". [IpumeHenne MeTamuion"
(MDII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7527186?
menuReferrer=catalogue

Bemectsa n MaTepuaisl B

63 | MOBCEHEBHOM KU3HH 1 Bumorexa IIOK
https://m.edso0o.ru/00ae3f50
YEIOBEKA
64 XuMHYecKoe 3arps3HeHne 1 Bubnnoreka IJOK
OKpY)KaIOIIEH cpejibl https://m.edsoo.ru/00ae4270
65 Ponb XMMuM B pelieHnn 1 Bubnoreka IJOK
9KOJIOTHYECKHX [PODIIeM https://m.edsoo.ru/00ae4270
66 O6o0menne u 1 Bbubmmoreka LIOK
cUCTeMaTH3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 O6o01enne u 1 Bubnnorexa LIOK
CHCTEeMAaTH3alusl 3HaHUiT https://m.edsoo.ru/00adb33c
68 O6o01eHne u 1 Bubmmorexka [IOK

CHCTeMaTH3alHs 3HAaHUH

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68



https://uchebnik.mos.ru/material_vie
https://uchebnik.mos.ru/material_vie
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

