MHHHCTEPCTBO NPOCBEIIEHHS POCCHIICKOIH GEIEPALIHH
Jenaprament ofpazosanns Anvuancrpanns ropoaa Tomenn

Mynnuunansnoe asToHoMu0e 06Me0bpaloBaATEILHOE YHPEKIEHAE
cpeannn obmeobpazosaTensnans mxkoaa Ne 22 ropona Twmenn
(MAOY COIII Nt 22 ropoga Tomenn)

PACCMOTPEHA COI'MACOBAHA
Ha sacenanus MO
IlpoToxon Mel ot 26.08.2026

PABOYAS ITPOI'PAMMA

yuebnoro npeamera « Xumus. bazossiii yposens»

Just obydyarommxes 8§ — 9 kaccos

Trwomens, 2026



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOro oOIlero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe (eaepanbHOM pabodelt MNPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUS»
B oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepannu.

[Iporpamma mo xuMum AA€T TPEACTABICHHE O IENSAX, OOIIEH CcTpaTeruu
oOy4eHHsl, BOCHHUTaHUS W Pa3BUTHs OOYYAIOMIMXCA CPEJACTBAMU YYEOHOTO
npeamerTa, yCTaHaBJIMBAET o0s3aTeNnbHOe MpeAMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpesielieHue €ro Mo KiaccaM U CTPYKTypUpOBaHHUE TIO
pazienaM M TeMaM MOporpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHbIE U
KaueCTBEHHbIC XapaKTEePUCTUKU coJiepKaHusl, PEKOMEHTYEMYIO
NOCJIEIOBATENBHOCTh  M3YYEHHSI XHMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OMNpeAessieT BO3MOXKHOCTH —MOpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpPeOOBaHHM K
pe3ynbTaTamMm 00y4YeHUs XUMUU Ha YPOBHE 1ieJiel U3yUeHUs IPeIMETa U1 OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEIbHOU JEATEbHOCTH OO0YYaroIIerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHUWE XWMHUHU CIYKUT OCHOBOM 1Jii (OPMHUPOBAHUS MHUPOBO33PECHUS
00yyaroIierocs, ero MpeJCTaBICHUI 0 MaTepuaJIbHOM €IMHCTBE MHUpPA, BaKHYIO
posib urparoT GOpMHUpPYyEMbIE€ XMMHEH MPEACTABICHHUS O B3aMMOIPEBPANICHUIX
SHEPTrUd M 00 SBOJIOLUMU BEUIECTB B MPUPOJIE, O MYTAX PELICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealiuM3allii  BO3MOXKHOCTEH  JJi1  CaMOpa3BUTHSL U
dbopMHupOBaHUS KYJIBTYPhI INYHOCTH, €€ 0011eH 1 (PYHKITMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOATENbHON y4eOHOM  JIeATeTbHOCTH,
AKCIIEPUMEHTANIHBIX M MCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MMOBCETHEBHOM )XM3HU, TaK U B TPOPECCUOHATIBEHON JCATEIBHOCTH;

3HAKOMHUT CO CHENU(UKOM HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IUIsiAa HA €UHCTBO MMPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YUaIOIINXCS;



crocoOCTBYEeT (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTUYECKOE
oOpa3zoBaHHe 00y4aIOIUXCSl.

JlanHble HampaBiieHHs B OOyYEHMHM XHMHH OOECHEYMBAIOTCS CHEU(PUKON
COIep)KaHUsl  y4yeOHOTO  TpeAMETa, KOTOpPBIM  SIBISIETCS  IEIaroruuecKu
aJanTHUPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONTUMUCS CHCTEMBbI TICPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTJEJIBbHBIX 3HAYMMBIX ITOHATUU
OPraHNYeCKON XUMHUH.

CtpykTypa coaep)kaHus MpOrpamMMbl MO XUMUU C(HOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mnojaxona k €€ m3ydeHuro. CoaepKaHHE CKIAJbIBACTCS U3 CHUCTEMBI
MOHATUNA O XUMUYECKOM AJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHN O XUMUYECKON
peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OpraHWU30BaHbl 110 MPUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUH aTOMa U XUMHUYECKOU CBA3Y;

— TpeNCTaBICHUNM 00 DJICKTPOJUTUYECKON JMCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYroMy, BBINOJHAS (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOJYYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKONU COCTABIIAIOLIEH HAyYHOM KapTUHBI MUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LHEHHOCTHOIO OTHONIEHHS K HAyYHOMY 3HAHUIO U
METOJIaM TO3HAaHUsl B Hayke. M3yueHne XHMUM TPOUCXOAUT C MPUBJICYECHHEM
3HAHUM U3 paHee H3YYCHHBIX YYEOHBIX NpeaMeToB: «OKpyXKaromuil Mupy,
«buonorus. 5—7 knacced» u «Dusuka. 7 Kimacey.

[Ipy wu3yuyeHUH XUMHHM NOPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JNEATENIbHOCTH YEJIOBEKA M KakK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYITHBIX O00OOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B
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OpHOOIIEHNM K HAyYHbIM METOJAM TO3HAHHUA TpPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakluid, B ((OpMUPOBAHMHU U PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Yy4eOHO-NO3HABATEIbHON U Y4EOHO-HCCIEA0BATEIbCKOM
JESITEIbHOCTH, OCBOCHUM NpaBWJ 0O€30IacHOro OOpallleHUs] C BEIECTBaMU B
NOBCETHEBHOM KU3HH.

[Ipy M3yyeHuM XUMUU HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)XKHOE
3HaYeHHUe NpUOOpENN TaKue 11, KakK:

— (OpMUPOBaHHE WHTEJUIEKTYaJIbHO PAa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHUCTEMaTHYECKOe MPHUOOIICHHE
oOy4Jaronmxcsi K CaMOCTOATEIbHON I103HABATEIBHON JI€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HAaHMS, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yciaoBHil, CIOCOOCTBYIOMUX NPUOOPETEHHUIO 00YUYaIOIIUMHUCS
OMbITa Pa3HOOOPa3HON MAESATENbHOCTH, MO3HAHUS W CaMONO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUOB JESATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHAIBHON M E€CTECTBEHHO-HAYYHOMN
TPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHA OOBSCHATh W OIICHWBATH SIBJICHHS
OKPY’KaIOILIEr0 MHpA, UCIOJb3Ys 3HAHHUSI U OIBIT, MOJYyYEHHbIE NPH H3yYECHHH
XUMHH, TPUMEHATh HX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOW XH3HU H
TPYJIOBOM AEATEIBHOCTH;

— (QopmupoBaHue y oOydaroolUMXcsi TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHWMAaHWsl LEHHOCTH XUMHUYECKHX 3HAHUW [UIsI BBIPAOOTKH HSKOJIOTHUECKU
L[EJIECOO0PA3HOro MOBENECHHUSIT B OBITY W TPYAOBOW JAESATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKarOLIEH IPUPOJIHON CPEIbI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCHIMTAaHUIO Ha OCHOBE YCBOEHHUS OOIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIA M HANpPaBICHHOCTU AAJTbHEUILIErO
00y4JeHUHI.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3Y4YEHHMs] XUMHH Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKUE TIOHSTHUS

[Ipenqmer xumun. Posib XUMUM B )KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BellecTB. [loHsATHE O MeToMax MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH.
CrniocoOnlI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U cloKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (opmyna. BalleHTHOCTh aTOMOB XUMHUUYECKUX DJIEMEHTOB.
3akoH TMOCTOsSIHCTBAa cocTaBa BemiecTB. OTHOcCUTENbHAs aTOMHas Macca.
OtHocuTenbHasT MOJIEKYJIsipHas Macca. MaccoBasi J0JisE XUMUYECKOIO 3JIEMEHTA B
COCIMHECHHH.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHUCIA CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

@u3nuecKue U XMMHUYECKUE ABJIECHUS. XUMHUUECKasl peaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccuduxaius
XUMHUYECKUX peaKIuil (COeTUHEHNs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOHU, MpaBWIaMu padOThl B J1a0OpaTOpUu H
npuémMamu oOpaieHus: ¢ J1abopaTtopHbiM 000PYOBAaHUEM, U3YUYEHUE U OMHCAHHE
bu3MYECKX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE
dbuznyeckux (MJIaBIeHHE BOCKa, TasHUE JIbJla, pacTUpPaAHHUE caxapa B CTYIKeE,
KUIIEHUE U KOHJEHCALMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUHN, HaOII0IeHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHMS XMUMHYECKUX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUJIOM Oapusi, pa3ioKeHUE THAPOKCHAA
Menu (I1) mpu HarpeBaHuu, B3auMOJIEUCTBUE Kene3a ¢ pacTBopoM conu meau (11),
U3y4YeHHE CIOCOOOB pPAa3JeNICHHs] CMECeH: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BbITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadusi, MpoBeIeHNe OYHCTKU MOBAPEHHOM
coyii, HaOJIOJICHWE U  ONUCAHHWE  PEe3yJbTAaTOB  IPOBEJCHUSI  OIBITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAaHEHUsI MacChl, CO3JaHUE MOJENIEd MOJEKYI
(IIapoCTepKHEBBIX).

Ba:kueiimue npeacTaBuTe/ M HEOPraHUYECKUX BelECTB

Bo3gyx — cMech razoB. CoctaB Bo3ayxa. Kucnopon — 3neMeHT ¥ IpocToe
BemiecTBO. Haxoknenue kucimopopa B mpupoie, (U3MUYECKHE U XUMUYECKUE
cBorictBa (peakuuu ropenus). Oxcunapl. [Ipumenenue kucinopona. CrnocoObl



MOJYYEHHUS] KHUCJIOpoAa B JIabopaTOpuM U MPOMBINUIEHHOCTH. KpyroBopot
Kkucnopoza B npupoje. O30H — alioTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBo#t 3¢ dekT XUMHUUYECKOW peakluu, TEPMOXUMUYECKUE ypaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ (deKra, pa3pyiieHue 030HOBOTO CIIOS.

Bopopon — snemeHT m mpocrtoe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnyeckre CBOMCTBA BoAbl. Bojga Kkak pacTBopuUTeNlb. PacTBOpBI.
HacepimieHHble ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10J11 BelIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTtBOpoB B Npupoje U B )KU3HH 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB:  cosieoOpasyionue (OCHOBHBIC, KHUCIOTHBIC, aM{OTEpHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcugoB. Duzmyeckne ©W XUMHUYECKUE
CBONCTBA OKCHJIOB. [lonydeHne OKCuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMi. PU3NMYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucior. @usnyeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHocTm MmetaimioB H. H. bekerosa.
[Tonmy4yeHue KUCIOT.

Conu. Homenkiarypa cosneil. @U3nUecKre U XUMHUYECKHE CBOWCTBA COJIEH.
[Tonydenue conen.

['eHeTnueckas CBsI3b MEXKY KJIaCCaMHU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHHE COJIEPKaHU KUCIOpOAa B BO3/IYyXE, MOIyUEHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOII0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
MpEKpaIlleHus] TOopeHusl (Mo)kapa), O3HAKOMJIEHHWE C O00pa3liaMu OKCHUJIOB H
ONMKCAaHWE HX CBOMCTB, MOJydYeHHUE, cOoOUpaHUE, paclO3HABaAaHUE M U3y4YCHUE
CBOMCTB BOJIOpoja (TopeHue), B3aumojencTBue Bojgopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HMCCIIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEM pAaCTBOPEHHOrO BEIIECTBA, B3aUMOJCKUCTBUE BOJIBI C METAILUIAMHU
(HaTpyieM © KajublKeM) (BO3MOXKHO UCIIOJIb30BaHUE BHACOMATEPHATIOB),



HCClieIOBaHHEe O00pa3l0B HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HAOJIIOICHHE M3MEHEHUS OKPACKU MHANKATOPOB B PacTBOpaxX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeicTBua okcuga meau (II) ¢ pactBopom cepHO#l KHCIOTHI,
KHCIIOT C MeETajulaMHi, pPEeakUWil HEUTpalM3alMH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 METajla JPYTMM M3 PacTBOpa COJM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33aJa4 10 Teme «BaxHenmue Kiacchl HEOPraHUYECKHUX
COEAMHEHUID.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XHUMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKM KIACCU(PUKAIUA XUMHUYECKUX 53JIeMeHTOB. lloHsaTue o
IpyImax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEJIbHBIE METAJLIbI,
raJIOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEpHbIE OKCUIBI
Y TUIPOKCHUBL.

ITepunonnueckuit 3akoH. [leproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas ©  JJIuHHOMEepuUomHass  (HOpMbI
[Tepuonnueckon cucrembl xumuueckux diemeHToB . M. Menneneesa. [lepronasl
n rpynnbl. OU3AYECKUN CMBICH TOPSAIKOBOTO HOMEPA, HOMEPOB IIepuoAa H
CPYMIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs paanyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMHUECKUX
BJIEMEHTOB UL Pa3BUTHS HAayku W npakTuku. . . MeHpeneeB — y4y€HbIN U
FPaXIAHUH.

Xumuyeckass cBsizb. KoBaneHTHass (monsipHass W HEMOJIIPHAs)) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBA3b.

Crenenp  okucneHus.  OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl okucaeHus U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB BEIIECTB METAIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LIMHKA C PAcTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIINX  OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemmuoie ceazu



Peanmmsanpss MeXNpEeIMETHBIX CBSI3€M NpPH H3yYEHUM XMMHUM B 8§ Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIIOJIb30BaHHE Kak OOUIMX eCTECTBEHHO-HAYy4HbIX
NOHATUH, TAK W MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU JUISI OTIAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE MOHATHA: HAy4YHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(PHUKaAIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOIBI, PAJUOAKTUBHOCTDb, MOJIEKYJIA, JIEKTPUYECKUM 3apsii, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ia3, (PU3MUECKUE BEIMUYUHBI, €IMHULIBI
U3MEpEHNUs1, KOCMOC, IUIaHETHI, 3BE€3/1bl, ConHIIe.

buonorus: dorocuntes, nprxanue, ornocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpANIBI, TOpPHbIE MOPOJIBI,
II0JIE3HBIE NCKOIIaeMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTrBo U xumMmnyeckas peakuus

Ilepnognueckuit 3akoH. Ileproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMsl, KalblUsi U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIO)KEHUEM »JJIeMEeHTOB B llepuonuueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPHUCTAJUNIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pas3IMUYHBIM KJIACCaM HEOPraHWYECKUX
COCIMHEHUI, TCHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMuMUYECKUX peaklMii MO pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB, MO TEIJIOBOMY 3(QeKkry, Mo
U3MEHEHUIO CTETICHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUECKHE PEaKIUU, TEPMOXUMUUYECKUE
YPaBHEHUH.

[lonsiTue 0 ckopocTH XuUMUYecKOW peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. IIoHsITHE 0 rOMOreHHbBIX U reTepOreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTopsl,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW pPEaKIMH M II0JO0KEHHE XUMUYECKOTO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBlieHHME  ypaBHEHUI
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OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HMCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OasaHca.

Teopust ANEKTPONIUTUUECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOLMALMU BEWMIECTB C Pa3JIMYHBIMH BUJIAMHU
XuMuueckoi cBsa3u. Crenenp aucconyanvv. CUIbHbBIC U CIA0bIe SJIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y CJIOBHS MPOTEKaHUs PEaKlMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBbIE YypaBHEHUs1 peakiui. CBOIICTBa KHUCIOT,
OCHOBAaHMM W COJEH B CBET€ TPEACTABICHUNA OO0 DIEKTPOJIUTHYECKOU
mucconnanvu. KauectBeHHble peakin Ha MOHBL. [IoHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHUE C MOJEISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETAUIOB (TrpaduTa W amMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NTUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIECKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOIEcCCa AUCCOLMAIMUA KHUCJIOT, WIEJI04Yed U COoJeu
(BO3MOXKHO  WCHOJIb30BAHME  BHUJEO MATEpPHUAIOB), IPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TPU3HAKM  TPOTEKAHWsS  peakluidi HOHHOTO  OOMEHa
(oOpazoBaHue ocanaka, BBIACICHHWE Ta3za, oOpa3oBaHWE BOJIbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiuu pa3lioKeHHUs, COCIUHEHUS), paclo3HaBaHUE HEOPraHUYECKHUX
BEHIECTB C TIOMOIIBIO KAaYECTBCHHBIX PEAaKUW HA HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTansibl 1 MX COeAUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWUMHYECKHE CBOWCTBA Ha NpPUMEpEe  XJIopa
(B3aMMOJICICTBUE C MeETalUlaMHM, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJIOPO/I.
CosnsiHasg KUCIIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YEHUE, MpUMEHEeHue. JleicTBue
XJIOpa U XJOpPOBOAOPOJA Ha OPraHU3M YeEJOBEKa. BakHelmme XJIOpUAbl U X
HaXO0XJECHHUE B MPUPO/IE.

O6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbsl. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (U3NUECKUE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJIa U cepbl. AJUIOTPONHbIE MOAU(DHUKALIMKY KUCIOPOa
U cephl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHHE, (HU3UYECKUE U
XUMH4YecKkue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOHCTBa (oOlIuMe Kak
OpeACTaBUTENd Kjacca KHUCIOT M crnenuduyeckue). XUMUYECKUE pEaKIUH,
JeKAIe B OCHOBE MPOMBINIJICHHOTO CIOCOo0a TOMYyYeHHUS] CEPHOW KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCTOThI, KAYECTBEHHAS PeaKIys Ha
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cynedar-uoH. Haxoxzaenune ceppl M €€ COEAMHEHUWH B TpUpOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl COSAMHEHUSIMH Cepbl (KHCIOTHBIE OXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHHUS.

OOmast xapakrepucTtuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCICHHS. A30T, paclpocTpaHEHUE B MPHUPOJIE,
dusnueckre u XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHAK, €ro
du3nuecKe 1 XUMUYECKHUE CBOMCTBA, OJy4eHHe U puMeHeHue. Coau aMMOHUS,
X QU3HYECKUE U XUMUYCCKHE CBOMCTBA, MpUMEeHEeHNE. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TMOoNydeHue, (PU3ndecKkne W XUMHUYCCKHE
cBOiicTBa (00mMe Kak TPENCTABUTENs Kilacca KHUCIOT U crhenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
ynoopenuii. XuMudeckoe 3arpsisHeHrne OKPYIKaIOIEH Cpellbl COSTUHEHUSIMHI a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
annotponueie Moaudukanuu Gocdopa, puMUecKkre M XUMHUYECKHE CBOICTBA.
Oxkcup docdopa (V) u dochopHas kucinoTa, GpU3NIECKHE K XUMUICCKHE CBONCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHHW  OKHUCICHHUS.  YTIEpOA,  aJJIOTPOIHBIC
Momu(UKAIUKA, PACIPOCTpaHEHUE B TIPUPOAE, (PU3NUECKHE H XUMHUUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepona B npuposae. OKkcuasl yriaepojaa, ux
¢uznueckue W XUMHUYECKHE CBOMCTBA, JEMCTBHE Ha JKUBbIE OPraHU3MBI,
NOJydYeHUE W TMPUMEHEHHE. DKOJOTHYECKHe MPOOJIeMbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza r17100albHOTO MOTEIUICHUS KJIMMAaTa, MMAPHUKOBBIN
addekr. YroapHas KucioTa U €€ coiau, uX (GU3NISCKUE U XMMHUYECKHUE CBOMCTRBA,
noiyyeHue W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH M CEIHCKOM
XO35IUCTBE.

[TepBoHavaTbHBIE TOHATHS 00 OPTAaHUYECKHUX BEMIECTBAX KaK O COCTMHECHHSIX
yraepoja (MeTaH, 3TaH, STUIIEH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIO0Ta).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MNPUPOJHBIN Ta3, HEDTH),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJib B OBITY W MNPOMBIILIEHHOCTH.
[TonsiTie 0 OMONMOTUYECKN BaXKHBIX BEIIECTBAX: )KUPaAX, OCIKax, yriaeBoaax — U UxX
poid B KU3HM 4ellOBeKa. MarepuaibHOe €IMHCTBO OPTraHUYeCKHX U
HEOPTraHUYECKUX COCTMHEHUMU.

KpemHuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJYyYEHUE H
npumenenne. CoenuHeHuss KpeMHHsi B mpupoje. OOmme mnpenctaBieHus 00
okcune kpemHusi (IV) u kpemuueBoil kuciore. CUIMKATBI, UX MCIOJb30BAHHUE B
OBITYy, B TIPOMBIIINICHHOCTH. Ba)kHeIe cTpouTeabHbIE MaTEPHANIBI: KEPAMHUKA,
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CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOro0 MCIMOIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3l[0OB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJECHUE NMPU3HAKOB
WX TIPOTEKAaHWS, OMBITHI, OTpaKArOMMe (U3MYECKUE W XUMUYECKHE CBOWCTBA
rajoreHOB M HX COEIUHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMud XJOpUIOB (TaJIOTEHHUIIOB), O3HAKOMJIEHHE C
obpasmaMmu  ceppl M €€  COCIMHEHUSMH  (BO3MOXKHO  KCIOJIb30BaHHE
BUJIEOMATEpUATIOB), HAOJIOJACHUE Mpollecca OOyTIMBaHMS caxapa IOJ IeUCTBUEM
KOHLUECHTPUPOBAHHOW CEPHOM  KHUCIOTBI, W3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOMN CEPHOM KUCIIOTHI, IPOBE/ICHNE KAYECTBEHHOM peaKIuu Ha CyibdaT-
MOH M HaOJIOJIeHWEe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3zora, (ochopa M MX coeAUHEHUH (BO3MOXKHO HCIOIb30BAHUE
BHJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOCcPOpHBIX yI0O0pEeHU, MOTyUYeHUE,
coOupanue, pacno3HaBaHWE U W3Y4YEHHWE CBOWCTB aMMHaka, IIPOBEIICHUE
KauyeCTBEHHBIX PEAKIMiA Ha MOH aMMOHHS U (PocdaT-uoH U H3ydeHHE MPU3HAKOB
UX TIPOTEKAHUsl, B3AUMOJICHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUAJIOB), U3YyUYCHUE MoJenen
KPUCTAJUIMYECKUX PENIETOK anMmasa, rpaduta, (QyuiepeHa, O3HAKOMIICHUE C
IPOIIECCOM  afICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM NPOTHBOras3a, MoJydeHHe, cOOMpaHue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX pPEakIMii Ha KapOOHAT W
CUJIMKAT-UOHbl U W3y4YCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PENIEHUE HKCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUSD.

MeTaJsibl 4 MX COeTUHEHUST

OO6mast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuonmyeckor cucreme xumudeckux isiemeHroB [l U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue mMeTamuioB. Mertajuinueckasi CBA3b U
METAJNIMYECKAass  KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHUYECKHU PN
HANPsDKEHUH MeTauioB. OU3NYECKHe W XMMUYECKHe CBOMCTBA MeTauioB. O0miue
CIOoCOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPPO3HH METAJJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppos3uu. CrutaBel (CTajab, YyTYH, IHOPATIOMUHHMH,
OpoH32a) U UX MPUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTaibpl: moyoxkeHue B llepuognueckon cucrteMe XMMHYECKUX
aneMmeHToB . 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kajus). OKCUIbI U
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TUAPOKCUABI HATpus W Kanud. lIpuMeHeHne mEeno4YHbIX METALNIOB M HUX
COCIUHCHUM.

[[lenoyHO3eMeENbHBIE METAIBI MAarHui W KaJlbI[Mii: TIOJIO)KEHUE B
[lepuonnueckon cucrteme xumudeckux anemeHtoB . M. MenneneeBa, ctpoeHne
UX aTOMOB, HaxX0XkJAeHUE B npupoje. Duzndeckre 1 XMuMUIECKUEe CBOMCTBA MArHUs
U Kanbiuda. Baxueilnine coenuHEHUsT Kaiablusg (OKCUZ, THAPOKCHI, COJIH).
XKécTtrocTh BOBI U cIOCOOBI €€ yCTpaHEHHUS.

AmnromMuHu: nojiokeHue B llepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXKIACHUE B Ipupoje. Pusnyueckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHUIA
ATIOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cCUCTEME XUMUYECKUX 3JIEMEHTOB /.
M. MenneneeBa, CTpOCHME aroMa, HaxoxkiaeHue B mnpupojge. Ddusznueckue u
XUMUYECKue CBOMCTBA xese3a. OKcubl, TMAPOKCcHabl U conu xkene3a (II) u xxenesa
(III), ux cocraB, CBOICTBA U MOJTYyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 0Opa3laMu METaNIOB U CIUIAaBOB, UX (HU3UIECKUMU
CBOMCTBaMH, U3YUYEHHUE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUICOMATEPHUATIOR),
WCCIIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHUE  BUJIEOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI Ha WOHBI: MarHus, KaJblys, aIIOMUHUS, IIUHKA, Keje3a
(I1) u xenesza (III), menu (1), HaOMrOEHUE M OMIMCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJIaMEHW MOHAMU HaTpusl, Kalus W Kajablugd (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPUATIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUIAPOKCHIA aTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «Baxuenime
METaJUIbl U KX COCTUHEHHUS.

XuMHS U OKPY:KAKWILIAs cpeaa

BemecrBa u Marepuansl B IIOBCEAHEBHOM XU3HU 4YeoBeKa. beszomacHoe
WCIIOJB30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObiTy. IlepBas momolis npu
XUMHUYECKUX OKOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolllel cpenbl (mpeaesibHas JOomycTUMas
KOHIIeHTpanus Bemiects, nainee — [1/1K). Ponp xuMuu B pelieHHH 3K0JIOTHYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CIUIaBhl METAJUIOB, MMOJIMMEPHBIC
MaTepuabl).

Meoscnpeomemmnule ceasu
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Peanmmsanps MeXNpEeIMETHBIX CBS3€M NpPH HM3y4YEHUM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIIOJIb30BaHHE Kak OOUIMX eCTECTBEHHO-HAYy4HbIX
HNOHATUMN, TaK U MOHATUHN, SBJSIOLIMXCS CUCTEMHBIMU Ui OTAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAy4YHBIA (aKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCupUKalus, MEepUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, HW3MEPEHHE, MOJEIb, SBICHHE, MMapHUKOBBIMA
3¢ deKT, TEXHOIOTUSI, MaTEPUAITBI.

®duszuka: Marepusi, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUU 3apsll, MPOBOIHMKH,
HOJYNPOBOJHUKH, JUAJEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (pU3MUECKHe BEIMYMHBI, €AMHHIIBI M3MEPEHUs, KOCMHYECKOE
OPOCTPAHCTBO, IJIaHETHI, 3BE3 161, CoHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEpAIbHBIC
yA00peHusi, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpANIbl, TOpPHBIE MOPOBI,
MI0JIE3HbIE UCKOIAeMbI€, TOTIIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA INIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XUMHH B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHOW JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHHSATHIMU B
oOlecTBe MpaBWJaMd M HOPMaMH TOBEACHUS U CIIOCOOCTBYIOT IpoOLieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAITU3AUN O0YUAOIINXCS.

JIn4HOCTHBIE ~ PE3ysbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOLIMXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMN U
paclIMpEHNE OMbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

LIECHHOCTHOI'O OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TIOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAayKu B JKH3HU
COBPEMEHHOr0 O0OIeCTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuenr o
MIEPEOBBIX JOCTYIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
JESITEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHEHUN YYEeOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHNU YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IMPOLECCE 3TOM Yy4YEOHOW MAESATENbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBApUILNEH C IMO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHYECKUE TMPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTAaBIISIOLINE
OCHOBY JJI TMOHUMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBS3SIX YEJIIOBEKA C
MPUPOIHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHUBBI, HANPABIEHHBIE HA IMOJIYYECHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOI0IaeMBIX MPOIECCOB U SIBICHUM,
MO03HABATENbHON, MH()OPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIbHON paboThl € Y4eOHBIMM TEKCTaMH, CIPaBOYHOU
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JUTEPATypOu, JOCTYNMHBIMH TEXHUYECKUMU CpEACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYeHHIO W TIO3HAHHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM M  HUCCIEeI0BATEIbCKOU
NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJIEHHOCTU U YPOBHS OOyYEHUS B
JTaTbHEHIIIEM;

4) gopmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HMU, OCO3HAHUE TOCIEACTBUM U
HETMPUATHE BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aTKOroJisd, HAPKOTUKOB, KYpEHHUS),
HEOOXOAMMOCTH COOJIO/IEHNS TIpaBWJI O€30MAaCHOCTH Mpu  OOpaIeHuu ¢
XUMUYECKMMU BEIIECTBAMH B OBITY U PEabHOU KU3HH,

5) Tpy10BOro BOCHIUTAHMS:

WHTEPEC K MPAKTUICCKOMY U3YUCHHIO Mpodeccuil U Tpya pa3IuvaHoro poja,
YBXKEHHE K TPYyLy U pe3yJbTaraM TPYIOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJUBUIYaJIbHOW TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XWMHH, OOIIECTBEHHBIX NHTEPECOB W MOTPEOHOCTEH,
yCHenHoN npodeccnoHanbHON NeSITSIFHOCTH B PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPOheCCUOHATBHOM Cpeie;

6) 3K010rH4eCcKOro BOCIIMTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
O6e3omacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJCHUS
paBuUJ1 OE30MACHOTO MOBEJCHHUS MPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOXKAIOWIMUX 3J0POBBIO U JKU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TMOJIy4aeMble MPU U3YYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOATIBHOIO  XapakTepa
AKOJIOTMYECKUX MNPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
3KOJIOTUYECKOTI0 MBIIUJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpeaMETHBIX pPE3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33pEHHUs OOIlEHAY4YHbIE TOHSTUS (3aKOH, Teopus,
PUHIIAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABIECHUE O LEIOCTHOU
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Hay4YyHOU KapTUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIC NEeUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbhIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOI
NEATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jioruyeckue AeiicTBHA:

YMEHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUW: PACKPBIBATH CMBICI XUMUUYECKUX TMOHATUM (BBIACIATH MX XapaKTEpPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH MOHATHSIMHU), UCIOJIb30BAThH
MOHSTHS NIl O0BSICHEHUS OT/ICIbHBIX ()AaKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PpEaKIIHil,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3yUCHMUS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIE, JEAyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSITh B TMPOIECCE TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTaInpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEINIU, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPE/ICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTAa), XHMHUYecKas (opMmyia U ypaBHCHHE
XUMHUYECKON PEaKIuu — MpU PElIeHUN yueOHO-TI03HABATENBHBIX 33J1a4, C YUYETOM
ATUX MOJIENIbHBIX TPEJICTABICHUN BBISBIATh U XAPAKTEPU30BaTh CYILIECTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECCTB U XMMUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHBIE CBSI3U U
MIPOTUBOPEYUMS B U3yUaEMbIX MPOIECCAX U SIBIICHUSIX.

Ba3oBblie uccienoBarejbckme 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHPOBAHUS THUIOTE3bI TIO
IIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

NpUOOpETeHHe OMbITa IO IUIAHUPOBAHUIO, OPraHU3alid M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (OopMyJIUpPOBaATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITAa, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATH M MHTEPIPETUPOBATH HHPOPMAIIKIO
pPa3IMUHBIX BUJIOB U (OPM TPEACTABICHUS, TTOJy4YaeMYyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JUTEpaTypa XHUMHYECKOTO COJICpXKAHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKH OLECHHUBATh MPOTUBOPEUMBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;
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yMEHHE TPUMEHATh Pa3IWYHbIE METOJBI M 3alpOChl MPHU MOUCKE U 0TOOpe
UHPOpPMAIIUM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONMPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYpPOH aKTHBHOTO HUCIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (OpPMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECIOXXKHBIMH CXeMaMH, Juarpammami,
IpyruMu popmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3MpOBaTh B TMpolecce yuyeOHOW U
MCCIIEZIOBATEIbCKOM N1€ATENbHOCTH MH(POPMALMIO O BIUSHUU HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKarouehd MNpUpoaHON
CpEIbl.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHMS 3aJlaBaTh BOMNPOCHl (B Xojae auayiiora W (WiM) AUCKYCCHM) IO
CylIecTBY  oOcyxaaemMoil  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPETIOKEHHOHN 3a/1auu;

YMEHHUS  TPEACTaBIATh  IOJYYEHHBIE  PE3yJNbTaThl  MO3HABATEILHOM
JCSITEIPHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJjaTh MPE3CHTAIHIO
pE3yNIbTaTOB BBHIMOJHEHHS] XMMHUYECKOTO JKCIIEPUMEHTa (J1a00paToOpHOTrO OMbITA,
mabopaTopHOI pabOTHI IO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHUsI Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENLHON M MCCIIENOBATEIbCKOM  JCSATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3urii (00cyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPIHMHAIIHS
COBMECTHBIX JCWCTBMH, OIpeAeleHHe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryisiTuBHbIEe YHHBepcalbHble YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSTh LETH JACITeIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTh, BBIOUpaTh HamOosee 3(PheKTUBHBIC CIIOCOOBI PEIICHHS YYeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSTEIBHO COCTaBISATh WJIH KOPPEKTHPOBAThH
NPEMJIOKEHHBIA AJITOPUTM JICMCTBUM NPHU BBINOJHEHUM 3aJaHUM C  y4ETOM
MOJy4YEHHUsI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMSX,
OLICHHWBAaTh COOTBETCTBHUE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHON LENH, yMEHHE
UCIIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, MIPEJIaracMble B YCJIOBUU 3aJJaHUMH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pe3ydbTAaTOB IO OCBOCHUIO 00S3aTENHLHOTO
collepKaHUs, YCTAHOBJEHHOTO JAaHHOW (enepanbHO padboyell mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOY4YalOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOObBI
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JNEUCTBAM, BHUABl JEATEIBHOCTH II0 TOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEpIIpeTallui, NPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX U
HOBBIX CHUTYaIUsIX.

K koHiry oOydeHnus B 8 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 06a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

* PAaCKpbIBATh CMBICI OCHOBHBIX XMMHMYECKUX MOHSATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1sl XMMHYECKOTO 3JIEMEHTa B COEUHEHUH, MOJISIPHBI 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, J3JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalus peakiuil: peakiuu
COCJIMHECHUS, PEaKIMU Pa3J0KECHUS, PpPEaKIUU 3aMEIICHUs, pEaKiuu
0o0MEeHa, PK30- U SHJIOTEPMHUYECKUE PEAKINH, TEIJIOBOM 3 PeKT peakuuu,
AIpO aTOMa, JJEKTPOHHBIM CJIOW aroMa, aToOMHas OpOUTallb, PaguycC
aTomMa, XUMHUYECKasl CBSI3b, MOJSPHAA W HEMOJISpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JIOJs BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIHs) B pacTBOPE;

* WUIKOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX MOHATHU H
MPUMEHATH ITU MOHITUA MPU OMMCAHUU BEIIECTB U UX IPEBPAILICHUN;

e WCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpPMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCJIICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCIUHEHHUSX,
MIPUHALJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUHU 10
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAsT M HWOHHAsA) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBath cMmbicn llepunoamueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MOJIokeHus B llepmoamyeckoit cucreme,
3aKOHOB COXPAaHEHMsS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;

e ONUCHIBATHL M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepunoanueckoit
CHCTEMBl XHMHWYECKHMX DJIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHaA
noarpymnmna (A-rpymmna)» u «mobounas noarpymnmna (b-rpymnma)y», mansie u
OOJIbIINE TEPHUOJbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa xumudeckux a3yementoB J[. .
MengeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
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XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s/pa, 00IIee YUCIO IEKTPOHOB
U pacrpeesieHHe UX MO 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIUMX B pPEAKIUU
BEIECTB, M0 TEIUIOBOMY (P PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHUE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKaHUS XUMHYECKUX TMPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (dopmyie
COEIMHEHMSI, MAaCCOBYIO JOJIIO0 BELIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEILHON JIEITEIIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 000O0IIEeHHE, CHUCTEMAaTH3alluio, KJIacCHU(pHUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CJICJACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XUMHUYECKUX pPEaKlMil, eCTeCTBEHHO-HAyYHBbIE METO/IbI
NO3HAaHUSA — HAONIOACHUE, W3MEPEHUE, MOJEIUPOBAHHME, IKCIEPUMEHT
(peasibHbI U MBICIICHHBIN);

cledoBaTh  IpaBWJIaM  MOJb30BAaHUS  XUMHYECKOM  MOCYAOM W
7abopaTOpHbIM 000pY/IOBaHHEM, a TakKe IMpaBWwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TIONYYCHHIO W COOWPaHUIO
razoo0pa3HbIX BELIECTB (BOAOpPOAA M KHUCJIOpPOJAA), MNPUTOTOBJIEHUIO
PacTBOPOB C OMpeneNEHHON MacCOBOM J10JIe PacTBOPEHHOTO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOUIBI0 UHAMKATOPOB
(maxkmyc, peHondranent, METUIOPAHK U APYTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHWYECKHX IOHATHM: XUMHUYECKUHN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IIPOCTOE BEILECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIECHb
OKHCJICHHUS, XUMUYECKasi PEeaKIHsl, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ (deKT
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIEKTPOJIUTHL, JJIEKTPOJMTHYECKAsT IHUCCOLMALNSA, PEaKUUd HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE W
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HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME MW  BOCCTAHOBJICHHE,
alnoTponusi, aMm(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METa/lInyecKas), KpHUCTAIUIMYecKas peuéTka, KOppo3us METaslioB,
CIJIaBbl, CKOPOCTh XHUMHUUYECKON peakluH, TMpPeaesIbHO JOMyCTUMAasI
koHueHtpanus [[JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMHMCAHUH BEUIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHUs (HOpMyT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINA;

ONPEEIIATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAMIEKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COEIMHEHHM 1Mo (opmynaM, BUJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAs, MeETAIMYecKasi)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] UOHA MO0 XUMHYECKOW (hopmylie, XapakTep cpeanl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, THI KPUCTALTUYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINKHChIBAaTh M XapaKTEPU30BaTh
TabnuuHyo (opmy Ilepruoguyeckoid CUCTEMbI XMMHUYECKHX DJIEMEHTOB:
pasznuyarh IOHATUSA «TJaBHasg noarpynna (A-rpynmna)» U «1moOoyHas
noarpynmna (b-rpynma)», wmanbie U OOJBIINE TEPUOIBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpbIE MMEIOTCI B MEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOCHHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOIIee 4YUCIO JJIEKTPOHOB H
pacnpeneieHue WX 10 DJIJIEKTPOHHBIM CJIOSM), OOBSICHATH 0OImue
3aKOHOMEPHOCTHM B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAUHEHUN B
npeaenax MaJblX IEPUOJOB U TJIaBHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX
aTOMOB,;

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HCOPTAHMUECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy W COCTaBy YYacTBYIOIIMX B pPEaKIHUH
BEIIECTB, MO TEIIoBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBAa TMPOCTBIX MW CJOXKHBIX BEIIECTB, MOATBEpXkKAas ONUCAHUE
npuMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTaBIIATh YPAaBHEHUS DSJIEKTPOJUTUYECKOM JUCCOIMAIMUA  KHUCIOT,
LIEJI0YEHN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO
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oOMEHa, ypaBHEHHUs peEaklMil, M[OATBEPKIAIIMNX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX peaKiuii;
IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKHX MPEBpAIICHU B Pa3IUYHBIX
YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 1o (dopmyie
COEIMHEHMsI, MAaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInU;

coOmolaTh  MpaBWia  TOJB30BAaHMUS ~ XMUMHYECKOWM  TOCYIO0M U
7abopaTOpHbIM  00OpPYJOBaHMEM, a TaKXe IMpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OINBITOB MO TMOJYYEHUIO M COOUpPAHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKUCIIOrO rasa);

NpPOBOJAWTh  pPEaKUWH, TMOATBEPXKIAOIIME  KAyeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PAacloO3HABATh OINBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyibdar-, TUIPOKCHI-UOHBI,
KaTUOHBl aMMOHMSI M HMOHBl M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OINEpPAIMU MBICIUTEILHON JIEITEIIbHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHE, O0O0OOIIECHUE, CHUCTEeMAaTH3allMi0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3eM — JIJII M3Yy4YCHHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX peakIui, €CTECTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HaOJII0ICHUE, U3MEpPEHUE, MOJECIMPOBAHUE, SKCHEPUMEHT (pEajbHbIA U
MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnnuyectBo yacoB
Ne HaunmMeHoBaHMe pa3aeioB U DJieKTpoHHbIe (udpoBbIe)
KoHTpoJibHbIE IIpakTHyeckne
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTbI padoThbI

Pasznen 1. HepBOHa'laJ'l])HbIe XUMHNYECCKHUE NMMOHATHUH

XuMust — BakHasg 00J1aCTh

€CTECTBO3HAHUS U
1.1 N 5 2 https://m.eds00.1w/YNVIX660G
MIPAKTUIECKON JIeATSIIEHOCTH

YyeJIoBeKa
B
1.2 CHICCTRA M XUMUHCCKHC 15 1 https://m.edsoo.ru/ONNXRIVFQ
peaxiuu
Uroro no pazneny 20

Pasnen 2. BaskHelimne npeacTaBuTe/ I HEOPraHMYECKUX BeleCTB

Bosznyx. Kucnopoa. [Tonsitue

2.1 6 https://m.edsoo.rt/DSBORTY30
00 okcHuaax
B T

22 OALOPOAL. LIOHATHE O 8 1 https://m.edsoo.ru/5D61JZ6PS
KUCJIOTaX U COJISAX

23 Bona. Pacteoper. Tonsmie 06 5 1 1 https://m.edsoo.ru/M1315KJBM

OCHOBAaHMAX

OCHOBHBIE KJIaCCBI
24 . 11 1 1 https://m.eds00.1u/0TSASMOWT
HEOPTraHUYECKUX COCTMHEHUHN

Uroro no pazneny 30

Pa3znen 3. [lepuoauveckuii 3akon u [lepuoguyeckas cucrema xumudeckux 3jiemeHToB /I. U. MenpgesieeBa. CTpoeHue aToMoB.
XuMunueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKoH U
[lepuoanueckas cucrema

3.1 XUMUYECKUX dieMeHToR /I, W. 7 https://m.edsoo.ri/TCBIBVWFZ
Menneneesa. Ctpoenue
aToMa
XuMUYeCcKas CBA3b.
32 OKHCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEIIHHBIC PEAKITHH
Wroro no pazneny 15 https://m.edsoo.rw/LRYWBJIPES
PezepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO HACOB 68
10 TPOI'PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

HaumMeHnoBaHuUe pa3iesioB U TeM

KoaunuyecTBo 4acoB

JeKkTpoHHBbIE (MU(pPOBHIE)

Ne ni/mm KonTtpoabnbie | IlpakTnyeckue
NMpOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThbI padoTbI
Pa3zneun 1. BemecTBo 1 XUMHYECKHE PeAKIIUU
[ToBTOpEeHME U yrayOneHne 3HaHU!
1.1 p Y 5 1 https://m.edsoo.rw/EQETUT35Z
OCHOBHBIX pa3JiesIoB Kypca 8 Kjiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX
1.2 . P 4 https://m.edsoo. u/AFN4L WG7U
peakuui https://m.cdsoo.rwAFNAL Wi /U
DNEeKTpOIUTHYECKAs JUCCOLIMALIHS.
1.3 P A Hat 8 1 1 https://m.eds00.rt/KODUR50VV
XUMHYECKUE PEAKIIMU B PaCTBOPaX
Uroro no pazneny 17
Pazgen 2. Hemerauibl M UX COeANHEHUS
OO611ast XapaKTEPUCTUKA XUMHUYECKHUX
2.1 HLal Xapaierep 4 1 https:/m.edsoo.wW/ZTNIF700I
anemeHToB VIIA-rpynmsl. ["anorenst
OO11as XapaKTepUCTHKA XUMHUYECKUX
22 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
CO€JIMHEHUS
OO1as XapakTepUCTUKA XUMUYECKHIX
23 anemeHToB VA-rpynisbl. A3ot, hocdop u 7 1 https://m.edso0.r/VOXDOUX2S
WX COEIMHEHUS
OO01as xapaKTepUCTHKA XUMHUECKHUX
24 anemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 https://m.edsoo0.ru/JPJI200VIX
KPEMHHU U UX COCTUHEHUS
Uroro no pazneny 25
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pazgen 3. MeTa/uibl M X COeINHEHUS

3.1 OO6mme cBOMCTBa METAJUIOB 4 https://m.edsoo.rt/GHV2L6NJ8
32 Baxwuerime MeTauibl ¥ UX COCIMHEHUS 16 https://m.edsoo.r/EFKQWIHZI
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
BemiectBa n MmaTepuansl B )KMU3HU
4.1 3 https://m.edsoo.r/TENBWEF7Y
YeloBeKa
Uroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.rw/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INHOYPOYHOE IIVIAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos
Ne Hara JJIeKTPOHHbIE HU(PPOBHIE
Tema ypoka Konrpoabsubie | IIpakTnyeckue
n/n Bcero U3y4YeHHs | 00pa3oBaTe/bHbIC pecypchl
padoThI padoThI
[Ipenmer xumuu. Ponbs xumuu B
1 YKU3HU yenoBeka. Tena u 1 https://m.edsoo.r/L62DS2CZR
BEIECTBA
[TonsiTue 0 MeTO1aX MMO3HAHMUS B
2 A 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHU
[IpakTuueckas padora Ne 1
«IIpaBuma paboThI B 1abopaTOpUu
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U IpuéMBbI 0OpaleHusl ¢
J1ab0paTOPHBIM 000PYIOBAaHUEM)
UYucTele BemecTBa U CMECH.
4 . 1 https://m.edsoo.rt/6TME21FW8
Crioco0sI pazfenenus cMecei
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OYHUCTKHU IIOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XHUMHUYECKHUE 3TIEMEHTHL. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.rut/AH3D4DNAX
3JIEMEHTOB
[IpocTele u COXKHbBIE BEllECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5
10 3aKOH MOCTOSHCTBA COCTaBa 1 https://m.edsoo.ri/IMC496FX6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BellecTB. XUMHUeckas popmyra.
BanentHocts aToMOB
XUMUYECKUX DJIEMEHTOB

11

OtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCHUTEbHAS MOJICKYJIIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

MaccoBas 101 XUMHUYECKOTO

12 https://m.edsoo.rut/GHV58QMVE
JJIEMEHTA B COETUHEHUH
KonuuectBo BemmecTsa. MoJb.

13 B https://m.eds00.1u/368UNLS5Y?2
Momnsipnas macca

14 DH3HCCKHE 1 XHMHICCKHE https://m.edsoo.ru/YZM8S6ATH
SIBJICHUS. XUMUAYECKas PEaKIUs
[Tpru3HAaKu U YCIOBUS IIPOTEKAHUSA

15 P y . p https://m.edsoo.1u/N6DVNIK Q5
XUMHUYECKUX PEeAKIUN
3aK0H COXpaHEHUSI MaCChI

16 P https://m.edsoo.rt/M8DS4IHVM
BEIIECTB. XMMUYCCKUE YPaBHCHUS
BrrunciieHus KoJau4JecTBa, MacChl

17 BEIIIECTBA [0 YPaBHEHUSIM https://m.edsoo.ru/LUY9U3EQE
XUMHUUYECKUX PEAKIUN
Kiaccudukanmst XuMHIeCKUX

eaKIuH (CoeTuHEHHUS,

18 peatuit (coen https://m.edsoo.1u/L4807LAGB
pasoKeHUs, 3aMEIICHMSI,
oOMeHa)
M. B. JIOMOHOCOB — y4EHBIN-

19 sHIUKIoneauct. O0o0Imenue n https://m.edsoo.ru/PIWARH3AB
cucTeMaTu3alus 3HaHu|
KourponsHasa padora Nel o teme

20 P P hitps://m.edsoo.r/ON62SNERU

«BemiecTBa 1 XUuMHYECKHE
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

peakunuun»

21

Boznyx — cmecsk ra3zos. Cocrtas
BO3ayxa. Kucinopoa — sneMeHT u
nmpoctoe BeuiecTBo. O30H

https://m.edsoo.ru/XONONRNI1P

22

dusnyeckue 1 XUMHIECKUE
CBOMCTBA KHCIOpoJa (peakluu
okucieHus, ropenue). [lonsarue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOblI MOTyYeHHSI KUCIOPOa
B 1a0OpaTOpuu 1
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TemnnoBoii 3pheKT XUMHUIECKOM
peaxuuu, MoHsATUE O
TEPMOXHUMHYECKOM YPaBHCHHUH,
9K30- U SHJOTEPMUIECCKHX
peaKImsx

https://m.edsoo.ru/PNMKIJZHKX

25

TormumBo (HedTh, yroib U METaH).

3arpsi3HeHue BO3/yXa, CIOCOObI
€ro MpeoTBPAICHHS

https://m.edsoo.ru/USNYSUUW?2

26

[TpakTrueckas padota Ne 3 o
teMme «llomyuenue u cobupanue
KHCJIOPOJIa, U3YYEHHE €0
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopoa — sneMeHT u mpoctoe
BeliecTBO. Haxoxxnenue B
pUpoJIe

https://m.edsoo.rt/WD392ACWB

28

duzngeckre U XUMHYECKHIE

https://m.edso0.ru/0S7Z28459R

29



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojiopoja. [Ipumenenue
BOZIOpOJIa

29 ITonsgaTue o KUCIIOTaX U COJISIX https://m.edso0. 1w/ TMWNIVC43
Crioco0bI OTy4YeHHsT BOIOPOa B

30 y AOPOA https:/m.edso0.ru/COTO9UCIP
naboparopun
[TpakTudeckas padora Ne 4 o
teMme «llomyuenue u cobupanue

31 https:/m.edso0.ru/SS3WAX33K
BOJIOPO/a, U3yUYEHHUE €ro
CBOVICTB)»
MoispHbI 00BEM ra30B. 3aK0OH

32 p https://m.edsoo.rt/M3KSO1QDQ
ABorajipo
Brruncienus o0béMa, KOJIMYECTBA
BEIIECTBA rasa Mo ero U3BECTHOMY

33 https://m.eds00.r/MXGOY304M
KOJIMYECTBY BEIIeCTBA WU
00BEMY
Brerauciesuss 00EMOB ra3oB 1o

ABHEHUIO PEAKIUY HA OCHOBE

34 yp "p H . https://m.eds00.1u/9TQ8AXABY
3aK0HAa 00OBEMHBIX OTHOIIEHUH
rasoB
dusznyeckue 1 XUMAYECKHE

35 . https://m.edsoo.ru/7AOGFZK4R
CBOMCTBA BOJbI
CocraB ocHoBauuii. [lonstue 00

36 https:/m.edsoo.ru/IXB2W6IVL
WH/IUKATOpaxX
Bona xak pactBopuTes.
HacrleHsble 1 HEHACHIIIEHHBIE

37 https://m.edsoo.rut/MKHXPOFH4
pacTBopbl. MaccoBast 10Jis
BEIIIECTBA B pacTBOPE

38 [TpakTrueckas padota Ne 5 mo https://m.edsoo.rt/WXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teMme «lIpuroroBienue pacTBOpOB
C ONpeeIEHHON MacCOBOM J0JEN
pacTBOPEHHOTO BEILIECTBA»

Konrponsnas padora Ne2 o teme

39 https://m.edsoo.ru/IM7935DRY
«Kucnopoa. Bogopoa. Boga»
OKcHIBI: COCTaB, KJIaccuuKaiys,

40 A (uxan https://m.edsoo.r/STFSJINAY
HOMEHKJIaTypa
[TonyueHnue u xumMuyeckue

41 CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX https://m.eds00.ru/8JAZ9YWS2
1 aM(OTEpHBIX OKCUIOB
OcHOBaHUA: COCTaB,

42 https://m.edsoo.ru/5U397HUSC
KJ1accuuKaIus, HOMEHKIIaTypa
ITonydyeHne u XUMHYECKHE

43 Uy . https://m.edsoo.ru/GD9A28ROE
CBOMCTBa OCHOBaHHI1
KucnoTsl: cocTas,

44 https://m.edsoo.ri/Q6U4WEBK7
KJ1accu(uKaIms, HOMEHKIIaTypa
ITonydyeHne u XUMHYECKHE

45 Uy https://m.edsoo.ru/Z2GCRN45W
CBOMCTBA KUCJIOT
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOOBI MOTyYeHUs, XUMHUECKHE https://m.edsoo.ru/JSNUIMOTJ
CBOMCTBA
[TpakTuueckas padora Ne 6.
Pemrenue sxcnepuMeHTaTbHBIX

47 3aga4 1o reMe « OCHOBHBIE https://m.edsoo.ru/58D13JF7V
KJIACChl HEOPTaHMUECKUX
COEIMHEHUI
I'eneTnueckas CBSI3b MEXK

48 oy https://m.edsoo.rt/YDS6ZRE3 1

KJIaCCaMU HCOPTraHUYCCKUX
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COEIMHEHUN

O0001IEeHE U CUCTEMATHU3AIINA

49 . https://m.edsoo.ri/STBUOEEYN
3HaHUHN
Konrpomnbnas pabota Ne3 o reme

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/AFA7IDULD
HEOPTraHUYECKUX COCTUHEHUI"
[lepBble NONBITKH
KJIaCCU(PUKAIIMA XUMHUYECKUX

51 https://m.edsoo.ru/COV3CC214
snemeHToB. [loHsTHE O rpynmax
CXOJTHBIX AJIEMCHTOB
[Tepuoanueckuii 3aK0H U
[Tepuonuueckas cucrema

52 https://m.edsoo.ru/X9F INR3US8
XHMHUYECKUX djieMeHToB /1. M.
Menneneena

53 [Tepuoapl, rpynibl, DOArPYIIIbI https://m.edsoo.,u/NOMWWJRXN
Ctpoenue atomoB. Cocta

54 TPOCHHE aTOMOB s https://m.edsoo.rw/IMUDOMRSH
aTOMHBIX sep. M30Tomnbl
CrpoeHue 31eKTpOHHbBIX
000J104€K aTOMOB DJICMEHTOB

55 . https://m.edsoo0.ru/T9SYNVSB2
[Tepunonnueckoii cucremsr 1. .
Menpaeneesa
XapaKkTepucTuKa XUMUYECKOTrO
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B

56 . https://m.edsoo.ru/YIPO4OMDX
ITepnonnueckoii cucreme /1. 1.
Meunneneena
3nauenue [lepuonnyeckoro

57 3aKOHA JUIs pa3sBUTHS HAYKU U https://m.edsoo.ru/SZDEXEOQP

npaktuku. J[. 1. MenaeneeB —
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

YUEHBIH, TIEIaroT ¥ IPakIaHuH

PesepBubIil ypok. O60011eHIE 1
cUCTEMAaTH3anys 3HAHUH /

58 . 1 https://m.edsoo.ri/ZCQTRPOSY
Bcepocculickas nposepoyHast
pabota
KonTponbnas padorta Ne4 o reme
«Ctpoenue atoma. XuMHUECKast

59 . 1 https://m.edsoo.ru/FTIZF99WE
cBs3b» / Beepoccwuiickas
MpoBEepOYHas pabora
DHIEKTPOOTPULIATEIHEHOCTE ATOMOB

60 ThooTpHI 1 https://m.edsoo.rt/HZA110EDS
XAMHAYECKHUX DJIIEMEHTOB

61 Honnas xumMudeckas cBI3b 1 https://m.edsoo.1u/3SY 1RJKVI
KoBasieHTHas1 nossipHas

62 1 https://m.edsoo.rt/EOL3MT2AE
XAMHAYECKAS CBA3b
KoBanentHas HenonsipHas

63 1 https:/m.edsoo0.ru/9Y VR3FUXI
XAMHAYECKAS CBA3b

64 CreleHp OKUCIIEHUS 1 https:/m.edsoo.rt/RA6CVXM66
OKUCIUTEIBHO-

65 1 https:/m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEIbHBIC PEAKITUU

66 OKUCINUTEIN ¥ BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHblit ypok. O60011eHNE 1
CHCTEMAaTH3aIMsg 3HAHUH [10 TEME

67 H 1 https:/m.edsoo.ru/4ARH7M35NF
«CTtpoenne aToMma. XuMHUYeCKast
CBSI3bY»
PesepsHEIil ypok. O0001IEHHE U

68 p yp qu 1 https:/m.edsoo.ru/7DNRBZ948
CHCTEMAaTH3aLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

I[TPOT'PAMME
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9 KVIACC

KoaunuecTBo 4acoB

Ne Hara DyleKTpOHHbIE HH(POBHIE
Tema Ypoka KOHTpOJIbHLIe l'[paRanecmle
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE peCypcChl
padoTsI padoThbI

[Tepronnueckuii 3aK0H.
ITeprommueckas cuctema

1 PHOA 1 https://m.edsoo.rt/ECRKA9OAY
XUMHUYeCKUX 3neMeHToB /1. 1.
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHHUH

2 CBOMCTB XUMHYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/GNJPEROFB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u

3 HOMEHKJIaTypa HEOPraHUYECKUX 1 https://m.edsoo.rt/ WTO1WRA2Q
BEIIICCTB
Bunpl xumMmnueckon CBSI3U U TUIIBI

4 A . 1 https://m.edsoo.ri/UI4YSCFRV
KPUCTAJUTMYECKUX PEIETOK
Kontponbnas padora Nel o
teMe «lloBTOpEeHNE 1

5 P . 1 1 https://m.edsoo.ru/J4X8ZN212
yrayOneHne 3HaHUH OCHOBHBIX
pasziesioB Kypca 8 Kiiaccay
Knaccudukanmst XuMuaeckux

6 peaKuurii o pa3InyHbIM 1 https://m.edsoo. 1w/ X8XAETE2]J
MpU3HAKAM
[TonsiTue o ckopocTu
XUMH4YecKou peakuuu. [lonsatue

7 1 https://m.eds00.rt/6VLXCYY7N

0 TOMOTEHHBIX U T€TEPOTrE€HHBIX
peaKkmsax
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsATHE O XUMHYECKOM
paBHOBecUH. PaKTOPHI,
BIIUSIOLUE HA CKOPOCTh

8 . https://m.edsoo.ru/HAFH7NZNM
XUMUYECKON PeaKkluu u
MOJIOKEHNE XUMHUECKOTO
paBHOBECUS

9 ORHCAMTEBHO- https://m.edsoo.ru/648V 11026
BOCCTAHOBUTEILHBIE PEAKIIUU
Teopus 2IEKTPOIUTHUUECKON

10 nuccoruanuu. CUabHbIE U https://m.edso0.ru/2KCYCLZ16
cJ1a0ble AIEKTPOJIUTHI

11 Honnble ypaBHEHUS peakLMii https://m.edsoo.ru/VN2SBINIR
XHUMHYECKUE CBOWCTBA KUCIIOT U
OCHOBaHUU B CBETE

12 MpeICTaBICHHUHI 00 https://m.edsoo.ru/8HH81YVXI
JIEKTPOJIMTUYECKOU
JUCCOLIMALN
XUMHUYECKUE CBOMCTBA COJIEH B

13 cBere HpeHCTaBHerIH 06 https://m.edsoo.rt/ETD5QTS4G
3NEKTPOIIUTUYECKOM
JUCCOLMALINU

14 [TonsaTHE O TMApPOIU3E coneit https://m.edso0.ru/9JFRAVESW

15 06061?61{146 freucTeMaTzatt https://m.edsoo.ru/FEEIZRMBG
3HAHUU
[IpakTuueckas padora Ne 1.

16 «Pelenne skcriepuMeHTaIbHBIX https://m.edsoo.ru/7VXTFHIT4
3a1a9»

17 Kontponbnas padota Ne2 o https://m.edsoo.ru/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DNEeKTPOIUTHYECKAs]
auccouuanys. XMuMU4ecKue
peakuuyu B pacTBOpax»

OOmast xapakTepUCTHKA

18 rajoreHoB. XMMUYECKHE https:/m.edsoo.rt/NNYKYZF12
CBOICTBA Ha ITPUMEPE XJI0pa
XnopoBoaopoa. ConsiHas

19 KHCJI0Ta, XUMHUYECKHIE CBOMCTRA, https://m.edsoo.ru/CWVSHCD2M
MOJTy4eHue, MPUMEHEHUE
[IpakTuueckas pad6ora Ne 2 o

20 teme «llosyueHnue conssHOU https://m.edsoo.ru/PVEXIYWEG
KHCIIOTHI, U3y4eHUE €€ CBOUCTBY
Boruncnenus no ypaBHEHUSIM

21 XUMHHCCIUX PEAKIUTH, CCITH hgtps//medsooru/4B15HO7OF
OJIMH U3 PEarcHTOB JaH B
M30BITKE

22 Obuias XapakTepHCTHKA https://m.edsoo.rt/VMWKERSEP
a1eMeHTOB VIA-rpymisl
AmnnoTponHbie MOAU(PUKALINN

23 CephL. Haxovxc JICHHC CepR 1 e https://m.edsoo.ru/CX10EU8PO
COCIMHEHHI B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoaopo/1, CTpOCHHUE,

24 (bu3nyecKre U XUMHUYECKHE https://m.edsoo.rt/ECGX2B40W
CBOIICTBa
Oxkcupl ceprl. CepHasi KUCTIOTA,

25 (u3nYecKre U XUMUICCKUE https://m.edsoo.ru/ULRFLCHH]1

CBOMCTBA, IPUMECHEHUE
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

XUMUUECKUE PEaKLIUH, JICKAIIUC
B OCHOBE ITPOMBIIIIEHHOTO
croco0a MOTy4eHus CepHOU

26 https://m.edsoo.ru/H7FT3NON4
KHUCJIOThL. XUMUYECKOE
3arpsi3HEHUE OKpYXKaroIien
Cpelbl COEeIMHEHUSIMHU CEPBI

27 BEMHCICHIE MACCOBOH A0 https://m.edsoo.r/HSIEIS6WN
BBIX0/1a IPOJYKTA PEaKLUU
OO1m1ast xapakTepuCTHKa
31eMeHTOB VA-rpynibl. A30T,

28 pacIpoCcTpaHeHUE B IPUPOJE, https://m.edsoo.rt/WAHRMB976
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBa
AMMHaK, ero pu3nuecKue u

29 XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/HZAYESF13
MI0JIy4E€HHE U IPUMEHEHNE
[IpakTuyeckas padora Ne 3 o

30 teme «llomyuenne ammuaxka, https://m.edsoo.ru/JORP64IF]
HU3yYECHUE Er0 CBOMCTB)
A3oTHas KucJoTa, eé

31 (bU3MYECKHE U XUMHYECKHE https://m.edsoo.ru/U2DYEDMYE
CBOMCTBa
Hcnons3oBanne HUTPATOB U
COJIEW aMMOHHS B KQ4ECTBE

32 MHHCPAILHBIX Y/100pCHIIL. https://m.edsoo.ru/SHBKCIQCB

XUMUYECKOE 3arps3HEHHE
OKpPY’KaloIlleH cpeibl
COEIMHEHUSIMU a30Ta
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

docdop. Oxcun pocdopa (V) u
(bocdopHas kucnora,

33 https://m.eds00.ru/GDQJSO3WP
¢bu3nvecKne 1 XMMUYECKUe
CBOMCTBA, IIOJIy4YECHUE
Hcnonws3zoBanue GpocdaTos B

34 Ka4eCTBE l\fI/IHepaﬂbHHX https://m.edsoo.rt/UAZ3HU65V
yaoOpeHui. 3arpsa3HeHue
IPUPOIHOH cpenbl hochaTamu
Yraepon, pacupocTpaHeHuE B

35 npupoae, hpuznyeckue u https://m.edso0.ru/DWOM6SUUL
XUMHYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux
¢busnvecKne U XUMUYEeCKHe

36 CBOMCTBa. DKOJIOTUYECKHE https://m.edso0.rt/OXQAPGNCF
po0JIeMbl, CBSI3aHHBIE C
okcuzoM yriepona (IV)

37 YronbHasg KUCI0Ta U €€ COIU https://m.edsoo.rt/OHQHDG6IPA
[Ipaktrueckas padota Ne 4 o
teMe "llomydenne yriieKkucioro

38 https://m.edsoo0.ru/G2HZXQGC8
ra3a. KauectBeHnHast peakius Ha
kapOoHaT-MOoH"
[TepBOoHaYaANBHBIC TOHATHS 00

39 OPraHUYECKHUX BELIECTBAX KaK O https://m.eds00.ru/30TIZ109Z
COEIMHEHUSIX yTIepoaa

40 Kpemuuii u ero coequHeHust https://m.edsoo.ru/75JXNHOIS
[IpakTuyeckas padora Ne 5.

41 Pemenue sxcriepruMeHTaIbHBIX https://m.edsoo.ru/O7E8DOD7Z

3aj1a4 110 TeMe «BakHeimue
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https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

HEMCTAJJIBI U UX COCOAUHCHU

KonTponbnas padota Ne3 o

42 TeMe «Ba)kHelIe HeMeTauIbl U https://m.eds00.1u/S85J9UGH3
HUX COEINHEHU
OO6m1as xapakTeprucTuKa
XUMHYECKUX DIIEMEHTOB —
MeETaJUIOB. MeTannndeckas CBI3b
43 https://m.edsoo.ru/XK1GYPCO1
U MeTanandecKas
KpUCTAJUIMYECKAs PEIIETKA.
duznyeckre CBOMCTBA METAIIOB
XHUMHUYECKHE CBOMCTBA
44 METaJUIOB. DJIEKTPOXUMHUYECKHI https://m.edsoo.ru/Z7YRNPAEW
P HAIPSDKEHUM METAIIOB
O61ue cnocoObl MoTy4YeHust
metaiuioB. CrutaBel. Berunciaenus
45 110 YPABHEHUSAM XUMHYECKUX https://m.edso0.ru/G54GDQI2D
pEeaKUuii, €CJIM OJUH U3
pEareHTOB COJIEPKUT MTPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/4FIGDOWOW
47 II{enoyHbIe METATLIBI https://m.edsoo.ru/X1B4BPUW?2
OKcHuabl ¥ TUAPOKCUIBI HATPUSI U
48 A P A p https://m.edsoo.1ru/Q4DX0G3U9
KaIns
Il{enouHo3eMEIbHBIC METAJLIBI —
49 . . https:/m.edsoo.rt/REOCDY0K6
KaJbILIMA 1 MarHui
Bakueiimume coenunennsa
50 https://m.edso0.ri/CIR96CMZA
KaJIbLIHAA
O00011IeHIE U CUCTEMATU3ALIHS
51 https://m.eds00.1u/O5PXGGIBE

3HAHUU
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https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

JKEcTKOCTh BOMIBI U CITOCOOBI €€

52 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUs
[IpakTuueckas padora Ne 6 o

53 teme "JKECTKOCTH BOABI U https://m.edsoo.ru/NFIROKB8J
METO/Ibl €€ yCTpaHeHus "

54 AmoMuHUN https://m.eds00.ru/9ZJ8RD1TV

55 AMGOTEPHEIE CBOHCTBA OKCHA 1 https://m.edsoo.ru/NISKIIOJS
THIPOKCHUIA

56 Kenezo https://m.edsoo.ru/F20NJR5SR

57 OKCHIEL THAPOKCHILI H COTH https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u xenesa (III)

58 O6O6HvleHHe 1 cHCTeMATHSAIA https://m.edsoo.ru/NAON6HGKZ
3HAHHUMI
[TpakTuueckas padora No 7.

59 Peenre BKCHepHMeHTiUIBHHX https://m.edsoo.ru/ZN7G0QSMX
3aja4 1mo TeMe «BakHenmme
METaJUTBI U UX COCTHHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B

60 M30BITKE W COEPKUT https:/m.edsoo.rt/AYD2HESTY
npuMecu. Beraucinenus
MAacCOBOM JIOJIU BBIXOJA
MPOJIYKTa PEaKIuu

61 06061116}11/16 1 CHCTeMaTH3atA https://m.eds00.ri/BSTOVTKOP
3HAHUHI

62 Kourpousuas pabora Nod no https://m.edso0.r/703C804GN

TeMe «BaxHeHlIime MeTauibl U
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https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

HUX COCAUHCHUA»

BemectBa u maTepuaisl B

63 . 1 https://m.eds00.ru/OF132JMTOQ
[IOBCEIHEBHOM )KU3HH YEJIOBEKA
XHUMHUYECKOE 3arpsI3HEHHE

64 . p 1 https://m.eds00.1u/9ANGYEYQI
OKPYXKaroIIeH CpeIbl

65 Poste XuMuH B perieHHH 1 https://m.edsoo.ru/18Q203Y28
9KOJIOTMYECKUX IIPobIieM
PesepBHrlit ypok. O6001IeHNE U

66 N 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATU3aLNs 3HAHWI
PezepHblil ypok. O60011eHNE 1

67 . 1 https://m.edsoo.ru/P52TIZNXV
CHCTEMAaTHU3alMs 3HAHUH
Pese i ypok. O0001eHne

68 PBHBI YPOK Ijl e 1 https://m.edsoo.r/TMK36TJZG
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO HACOB I10O 68

[TPO'PAMME

42



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
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IHNPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBHOM MIPOI'PAMMBI

8 KUIACC

Kon
NMpoBePsAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

1

IIo Teme: ((HepBOHa‘{aJ'ILHBIC XUMHUYCCKUC ITOHATHUA

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IIOHSATHH: aTOM,
MOJICKYJIa, XUMHUYECKUH O3JIEMEHT, NPOCTOC BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOIHAS W HEOJHOPONHAs), BAJICHTHOCTD,
OTHOCUTENIbHAS aTOMHAsT W MOJICKYJIIpHasT Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBasl JOJII XUMHUYECKOTO
JJIEMEHTAa B COCIUHCHUHU, MOJISIPHBIA O0BEM, XUMHUECKas PEaKIvs,
KIacCU(PUKALUSA  PEAKIUi:  peakuud  COCIUHEHUS,  peakluu
pas3ioKEHUsl, PEaKIMKU 3aMEICHUs, pPEaKIuu OOMEHa, 5K30- H
SHJIOTEPMHUUYECKUE PEAKIUH, TEIUIOBOM 3(D(EKT peakiuu, pacTBop,

MacCcCoBas A0Jd BCIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_[I/IH) B paCcTBOpPC

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUH H

MMPUMCHATH 3TU OHATHUSA IPHU OIMMCAHWU BEIIECCTB U UX npeBpameHHﬁ

1.3

MCTIOJIb30BAaTh XWMHUYECKYI0 CHMBOJIMKY MJISi COCTaBJICHUS (OpMyII

BEILECTB U YPAaBHEHUI XUMHUUYECKUX PEAKLIUI

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MAacCCBhI BCIICCTB,
MMOCTOAAHCTBA COCTAaBa, ATOMHO-MOJICKYJISIDHOI'O  YYCHUS,3dKOHA

ABoraapo

1.5

OIpCACIATH BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHI)IX

COCIMHCHUAX

1.6

KJIacCU(UIMPOBATh XUMHUYECKUE peakiuH ([0 YUCIYy U COCTaBy

y4YacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (P HEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI

BCIICCTB
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1.8

BBIUUCIISITH MACCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMeHTa Mo Qopmyie

COCITMHCHMS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BEIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJIbI TIO3HAHUS — HAOIIOICHUE,
U3MEpPEeHHe,  MOJCIUpPOBaHHE,  OSKCIEPUMEHT  (peaimbHbIi U

MBICJICHHBIH )

[To Teme: «Baxuelime npeicTaBUTeN HEOPraHUYECKUX BEIIECTBY

2.1

PacCKpbIBaTb CMBIC]T  OCHOBHBIX XHMHWYCCKHUX TTOHSITHM: OKCHA,

KHUCJI0Ta, OCHOBAHUEC, COJIb

22

OIPEACIIATL NMMPHUHAJICIKHOCTE BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeMHEHMH 10 popMyIam

23

KHaCCI/Iq)I/IIII/IpOBaTI) HCOPraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh  (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMHCTBa
BELIECTB PA3IMUHBIX KJIACCOB, MOATBEPXKAas ONMCAHUE MpUMEPAMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKI_II/Iﬁ

25

IIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTHU OT HuX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IPOTCKAHHUA XHUMHYCCKHUX

HpeBpameHm‘/'I B pa3JIMYHBIX YCIIOBUAX

2.6

clieoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYAOH H
nabopaTopHbIM 000pyJOBaHMEM, a TaKXKe MpaBHIaM OOpaIleHUs C
BELIECTBAMH B COOTBETCTBUU C HWHCTPYKLUUSAMU IO BBIIOJHEHHIO
HaGOpaTOpHLIX XUMHWYCCKUX OIIBITOB II0 IMOJYYCHHUIO U C06HpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO
BELIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPacTBOPOB IIEJOYEH M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (JakMyc, (heHON(TaNICHH, METHIIOPAHK U IPYTHE)

2.7

MPOBOAMTD PACUETHI IO YPABHEHUIO XUMHUUYECKOM peaKkIiu

[To Tteme: «llepmoanueckuit 3akoH u Ilepuomnueckas cucrema
xumudeckux snementoB JI. U. MenpaeneeBa. CTpoeHune aTOMOB.

Xumudeckas cBI3b. OKHUCINTEIIFHO-BOCCTAHOBUTEIIHLHEIC peaKkuumn»

3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHUX MTOHSTHH: AApO aTroma,
ANIEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTalb, paguyc aToMma,

XUMHUYCCKasl CBA3b, IOJIIpHAdA WM HCIOJIAPHAA KOBAJICHTHAsA CBA3b,
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ANEKTPOOTPHUIATEILHOCTh, HWOHHAsI CBsI3b, HWOH, KATHOH, AaHWOH,

CTCIICHb OKUCJICHUA

32

KJIaCCI/I(l)I/IIII/IpOBaTI) XUMHNYCCKUEC 3JIEMCHTHI

33

OIUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy [lepuoandeckoit
CHCTEMBbl XMMHYECKHX DJIEMEHTOB: pa3jnyaTh IOHATHS «TJIaBHAsS
noarpynna (Arpynma)» u «nobouyHas mnoarpymnmna (brpymma)y,

«MaJiple» U «OO0JIBIIHEY MCPUOAbI

3.4

packpsiBaTh cMbich llepuoamdeckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECCKUX DIJIIEMCHTOB OT MHX IIOJIOXKCHHUSI B HepHOHquCKOfI

CUCTEMC

3.5

COOTHOCHUTDH O603Ha‘leHI/IH, KOTOPBIC HUMCIOTCA B Ta6J'II/I]_[e

«Hepnonnqecxaﬂ CHUCTEMaA XHUMHUYCCKUX 9JICMCHTOB Z[I/I
MeHz[eneeBa» C YHUCJIOBBIMHU XAapPAKTCPHUCTHUKAMH CTPOCHHA aTOMOB
XHUMHUYCCKUX JJICMCHTOB (COCTaB H 3apsan  dapa, 06]1_[66 qUCIIO

QJICKTPOHOB U paCIPCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOS[M)

3.6

OIIpPCACIATH CTCIICHBb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

OMpeNesaTh BUJI XUMHUUYECKOW CBSI3U (KOBAJICHTHAsT W HOHHAs) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KUIACC

Kon
NMpoBePsEMOro
pe3yJjbTaTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'lI)HOI7[ nporpaMmsl OCHOBHOTI'O 001ero Oﬁpa30BaHI/lﬂ

1

ITo Teme: «BemecTBo 1 XMMHUECKasl pEAKLIMSD)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSATHHA: pacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, AIEKTPOJIUTUYECKAsT JUCCOLUAIuS,
peakiMy HMOHHOrO OOMEHa, KaTalu3aTop, XMMHUECKOE paBHOBECHE,
oOpatumble u HEoOpaTUMBbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIbHbIE peakuuu, OKHCITUTEIb,
BOCCTAHOBUTENIb, OKHMCICHHE U BOCCTAaHOBJICHHE, aJUIOTPOIMS,

aM(l)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaHGHTHafl, HOHHas,
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MeTaJuInyeckasi), KpUCTaJUIM4ecKas pemérka, CIUIaBbl, CKOPOCTh

XUMHYECKOHN peaKuu

1.2

HIUIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHHA H

MPUMCHATH 3TU NOHATUSA IPHU OIMCAHNU BEIICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTABJIAITh YPAaBHEHHUsI DJIEKTPOJIUTUYECKON JUCCOLMALMU KHUCIOT,
LIEJIOYEH M COJIEH, IIOJHBIE U COKpPAILEHHBIC YPAaBHEHMS DPEAKLUN

HOHHOI'0 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEICTBOM COCTaBJICHMSI AJIEKTPOHHOTO OajlaHCa 3TUX PeaKkIui

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEAKIIMH

Ilo Temam: «HemeTayuibl U UX COeOWHEHUA» U «MeTamibl U UX

COCAUHCHU A

2.1

XapaKTEPU30BaTh (OMUCKHIBAThH) O0IIHE U CTIEU(PUICCKUEC XUMUIECKIE
CBOICTBa IMPOCTBIX M CJIIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
IIpUMEpPaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUI COOTBETCTBYIOLIUX

XUMHUUYECKUX PEAKIUN

22

COCTAaBJIAITh YPABHCHUSA peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TeHETUYECKOM CBSI3HU MCXKAY BCHICCTBAMHU PA3JIMYHLBIX KJIACCOB

23

IMIPOrHO3UPOBATH CBOMCTBaA BCUICCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH MMPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B pa3IMYHBIX

YCIOBHSX

24

ClIeIOBaTh MpaBWJIaM TIOJB30BaHUS XUMHUYECKOW TOCYIOW |
abopaTOpHBIM 00OPYJOBAHWEM, a TAKXKE IMpaBHJIaM OOpaIICHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMHYECKHX OMBITOB TIO TOJIYYCHUIO U COOMpPAHHIO

Fa3006p3.3HBIX BCIICCTB (aMMI/IaKa H YIJICKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, MOATBEPXKIAIONINEe KAYeCTBEHHBIH COCTaB
pPa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUJ-,
Opomun, womupa, kKapOoHnar, Qocdar, cummkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHHS, HWOHBI H3yUYEHHBIX METAJUIOB,

MIPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

[To Teme: «Xumust U OKpyxarouas cpeia»

3.1

pacKpbIBaTb CMBICA  OCHOBHBIX xumuueckux nonstuit: [IIK

BC€HICCTBA,; KOPPO3UsA MCTAJIJIIOB
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32

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEIBHOW JIeITeIbHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHWE, O0000IIeHHe, CHUCTEeMAaTH3AIHIO,
BBISIBJICHHE IPUYMHHO-CJCACTBEHHBIX CBS3€H — JUIS HM3ydYeHUS
CBOWMCTB BEMIECTB M XUMHUYECKHX PEAKINil; €CTeCTBEHHOHAYYHBIE
METOJIbI TIO3HAHHMSI — HAOIOJCHUE, HW3MEPCHHE, MOJICITHUPOBAHNE,

9KCIIEPUMEHT (peaibHbIN U MBICICHHbIN)
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HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COePKAHUS

1

HCpBOHa‘-IaJ'IBHI)IC XUMHWYCECKUEC ITOHATHA

1.1

[Ipenmer xumuun. Posib XMMUK B KH3HU 4Ye€JOBEKa. XHMUSA B CUCTEME HaAyK.
Tena u BemectBa. PU3NUECKUE CBOICTBA BEUIECTB. ATpEraTHOE COCTOSTHUE

BC€IICCTB

1.2

ITonsatie o MeTomax mo3HaHWs B XxuMuH. YumcTele BemecTBa U cmecru. CrocoObl

paszeneHust cMecei

1.3

ATOMBI H MOJICKYIJIbI. Xumuyeckne dneMeHThl. CHMBOJBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJI0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.TISIpHOC YUYCHUC

1.4

XuMuueckas CI)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKMX 3JIEMEHTOB. 3aKOH
OCTOAHCTBA cocTraBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTtHOCUTENIbHAS MOJICKYJISIpHAd Macca. MaccoBas 1011 XMMHUUYECKOTro dJIEMEHTA

B COCINMHCHHNU

1.5

KommuectBo BemectBa. Moisib. MossipHast macca. B3anmocBsa3b KOJIMU€ECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX €IMHUIl BemecTBa. Pacu€rel mo Qopmynam

XUMHUYECKHUX COCIUHEHUN

1.6

du3nyecKkue U XUMHUUYECKHE SBICHHUSA. XHUMHUYECKas pcaKkuusa nu et IIpU3HAKH.
3akoH COXpaHCHHA MACChl BCIICCTB. XUMHUYECKHE YpaBHCHU. KJIaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX PEAKIUH (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA)

1.7

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOUN MOCYI01, C TpaBUJIaMHU
paGotrel B naboparopun u mnpuéMamu oOpamieHuss ¢ Ja00paTOPHBIM
000pyZOBaHHWEM, H3y4YE€HHE U OINucaHue (U3NYECKUX CBOWCTB 00pa3LoB
HEOpPraHMYECKUX BeUIecTB, HaOmroneHue Qu3nueckux (IUIaBJICHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlMs BOJbI) U
XUMHUYECKUX (TOpeHHe CBeuYd, [MPOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJIa C KHUCJIOTOHM) SIBIICHWM, HAOJIOJCHHE W OIHUCAHHE
NPU3HAKOB TMPOTEKAHHUS XHUMHUYECKUX peakIuil (pazmokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOpUAOM Oapus, pasjoKeHue
runpokcuna meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a C PacTBOPOM
commm meau(1l), nzyuenne cnocoOoOB paszeneHus: cMeceit (C MOMONIbI0 MarHuTa,
bunbpTpOoBaHME, BBIMAPUBAHUE, AUCTUIIIALMA, XpoMaTorpadus), MpoBeICHHE

OUYMCTKU MIOBAPEHHOW COJU, HAOIIOICEHNE U OMIMCAHKUE PE3YJIbTATOB MTPOBEACHUS
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OTIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JIaHHE Mojeien

MOJIEKY (ILIapOCTEPHKHEBBIX )

Baxwuerinme npeacraBuTean HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucnopony — aseMeHT M mpocroe
BeulecTBo. HaxoxaeHnue kuciopona B NMpUpoje, PU3NYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kucinopona. CrocoOsl
MOJIy4YEHHUs1 KHCIOpoJa B JIabopaTopuM U TNpoMbluieHHOcTH. KpyroBopot

Kuciopoja B npupoje. O30H — alIoTponHast MOAU(PUKAIUS KUCIOPOIa

22

TeruoBoil 3pPexT XUMHUUECKON peaKkIK, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30-
U DHJIOTEpMUYECKHE peakluu. TOIIMBO: yroib U MeTaH. 3arpsi3HeHne BO3yXa,

yCHJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOS

23

Bonopoxa — aneMeHT u npoctoe BemecTBo. Haxoxaenue Bogoposia B pupoe,
¢du3nveckne ¥ XUMHYECKHE CBOICTBA, MPUMEHEHHUE, CHOCOOBI IMOTYYCHHUS.

Kucnots! u conu

24

MousipabIii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHHUSIM

2.5

dusnyeckrue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceimieHHble 1 HEHACBILEHHBIE PACTBOPBI. PacCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons Bewmecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusA. Poiib pacTBOpoB B NpUpOJEe M B KU3HU 4enoBeka. Kpyrosopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OUYHUCTKA

MMPUPOIHBIX BO

2.6

Knaccudukanust nHeopranmdeckux coemunenuid. Oxcuapl. Knaccudukanuys
OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HecoJieoOpa3zyromue. Homenknatypa okcuaoB. du3nyeckue M XUMHUECKUE

CBOMCTBA OKCHIIOB. IlosryueHune okcnioB

2.7

OcnoBanmus. Knaccudukanuss OcHOBaHWM: MIEIOYM M HEPACTBOPUMbBIC
ocHoBaHMA. HomeHknatypa ocHoBaHUM. DU3HUECKUE U XMMUYECKHE CBOWUCTBA

ocHoBaHuH. [lomyueHne oCHOBaHMIA

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousudeckue u
XUMHAYECKHUE cBOMcTBa KUCIOT. Pan akruBHocTh MetayuioB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

29

Comu. Homenknarypa coiseid. @u3nueckue M XMUMHYECKHE CBOMCTBA COJICH.

ITonmyuenue cone

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COC,[[I/IHGHI/Iﬁ
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2.11

XUMUYECKUM  DKCIEPUMEHT: Ka4eCTBEHHOE  OIpPEAEICHUE  COACpKaHMs
KHCJIOpO/ia B BO3JyXe, IMOJlyueHHe, COOMpaHHe, paclO3HABaHUE U HU3yueHHE
CBOMCTB KMCJIOPOAA, HAOIIOJAEHNE B3aUMOJIEHCTBHS BEIIECTB C KUCIOPOJIOM H
YCIJIOBUSI BOZHUKHOBEHUS U MPEKpalleHNs ropeHus (1oxkapa), 03HaKOMJIEHHE C
oOpa3llaMu OKCHJOB M ONHMCAaHUE MX CBOMCTB, IOJlydyeHHE, COOMpaHHE,
pacro3HaBaHME€ M H3Y4YEHHE CBOWCTB BOJOpOJa (TOpEHHE), B3aUMOJEHCTBUE
Bozopoaa ¢ okcugom meau(Il) (Bo3aMOKHO MCTIONb30BaHUE BUACOMATEPUATIOR),
HaOmrozieHne oOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAaHHE
O0COOEHHOCTEHl  pacTBOPEHHUs BEIUECTB C pa3IMYHOM  PacCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM J10JIEM PaCcTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaUlaMU (HaTpUEM M KaJlbLIUEM)
(BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEPHAIIOB), OIPEACIECHUE PAcTBOPOB
KACIOT M IIeJIOYed C IOMOLIbI0 HMHJIMKAaTOPOB, HCCIENI0BaHHE 00pa3loB
HEOPraHMYECKUX BELIECTB pAa3JIMYHbIX KJIAcCOB, HAONIOJCHHE W3MEHEHHS
OKpacKM MHJIMKaTOpPOB B pacTBOpax KHUCJIOT W WIEJNOYeH, H3y4YeHHUE
B3auMojieiictBua okcuga Meau(ll) ¢ pacTBOpoM cepHOIl KHMCIOTHI, KHCIOT C
METaJUIAMH, PEAKINN HEUTPaIU3aluy, OJyYeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO0 MeTajyla JpyI'MM U3 pacTBOpa COJHM, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4 Mo Teme «BaxHeillne Kiacchl HEOPraHUYECKUX

COETUHEHUID)

[Tepuoanueckuii 3axkoH u [lepruoanueckas cucrema XMMUYECKUX 2JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINU

3.1

[lepBble TOMBITKM KJIACCH(PHUKAIMKM XUMHYECKUX dyeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(poTepHbIC

OKCHUABI U TUAPOKCHUIbL

32

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMu4eCcKux aneMeHTos J[. 1.
Menneneesa. Koporkonepunognas 51 JUTMHHOTIEPUOAHAS (bopMbI
Ilepuoanueckont cucrembl xumuueckux dnemeHtoB .M. Menneneesa.
Ilepuons! n rpynnsl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB

nepuoja U rpymIbl JIeMEeHTa

33

Crpoenue aromoB. CoctaB aToMHbIX sanep. M3otomnbl. DnexTponsl. CtpoeHue
ANEKTPOHHBIX 000J04YeK aToMoB TeEpBbIX 20 XUMHYECKHX DJIEMEHTOB

[Tepuoanueckoit cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
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AJIeMEeHTa 1o ero noJyioxkenuto B [lepuoanueckoit cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajauyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TIpylnamM U IEpUOAaM.
3unauenue [lepuonnyeckoro 3axona u Ilepuonnyeckoil cuCTEMbl XUMHYECKUX
JJIEMEHTOB II pa3BUTUS Hayku U npaktuku. .M. MenneneeB — y4€Hbl U

IPaKJIaHUH

3.5

Xumuueckass cBs3b. KoBaneHTHas (moJjsipHass ¥ HEMOJIIpHAs)  CBA3b.

:‘)J'ICKTpOOTpI/II_IaTeJ'IBHOCTB XMMHUYECKUX d1eMeHTOB. MoHHAs CBSI3b

3.6

Crenenp okucneHus. OKUCIUTEIBHOBOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl

OKHCJICHHMS B BOCCTAHOBJICHU. OKUCIUTEIIN M BOCCTAHOBUTEIIH

3.7

XYUMUYECKUN HKCIEPUMEHT: HW3Y4Y€HHE O00pa3loB BEIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOACUCTBHE THUIPOKCHJA LMHKA C PacTBOpaMH KHCIOT U
LIEJI0YEH, NTPOBEACHUE OIBITOB, MIUTIOCTPUPYIOIIHUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBHTCIIbHBIX peaKuHﬁ (FOpCHI/IC, pC€aKuuun pa3jI0oKCHUA, COG,Z[I/IHCHI/IH)

9 KVIACC

Kon

HpOBepHeMblﬁ 3JIEMEHT COACPKaAHUSA

BeniecTBo 1 XuMHuueckas pCaKnusi. HOBTOpCHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XumMudeckux anementon .M.
MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XMMHYECKHX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalusl, KalblMs H HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3JEMEHTOB B llepuonnueckoi

CUCTEMC U CTPOCHUCM HNX aTOMOB

1.2

CrpoeHue BellecTBA: BHJAbl XUMHYECKOM CBSI3U. TUIBI KPUCTAJUIMUECKUX
pEETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKU
¥ BHUJa XUMUYeCKo# cBs3u. Kiaccudukanus u HOMEHKIaTypa HEOPraHUUECKUX
BELIECTB (MEXAyHapoAHas U TpUBHalIbHAs). XMMHYECKHUE CBOMICTBA BEIECTB,
OTHOCSIIIUXCS K pa3jMYHbIM KJaccaM HEOPraHUYECKHX COEIMHEHHH,

IFCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccugukaius XuMA9eCKUX peakuid 1Mo pa3IUIHbIM MPU3HAKaM (110 YHCITY U
COCTaBy Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemIoBOMY 3(deKTy, Io
M3MEHEHHUIO CTENEHEH OKHUCIIEHUS XUMHYECKHX AJIEMEHTOB, MO OOpaTUMOCTH,
[0 Yy4YaCTMIO KaTajau3aTropa). OK30- M SHAOTEPMHUYECKHE peakKluu,

TEPMOXUMHUYECKHE YpaBHEHUSA. [[OHITHE O CKOPOCTH XUMUYECKOW PEAKLIMHI
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1.4

[Tonsitne 00 0OpaTUMBIX W HEOOPATUMBIX XHUMHUYECKUX peakiusax. [lonsTue o
TFOMOTCHHBIX U I'CTCPOrCHHBLIX PCAKIUAX. IlonsaTue 0 XUMHUIECKOM PaBHOBCCHHU.
@dakTophl, BIHMSIOIIME HA CKOPOCTh XHUMHYECKOHW pEaKIUU | TOJIOKCHUE

XUMHNYCCKOI'O paBHOBECHUA

1.5

OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE pcaknuu, BHGKTPOHHBIﬁ 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHUE  ypaBHEHHMA
OKHNCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C HUCIOJIB30BaHUEM METOAA

QJICKTPOHHOT'O Oananca

1.6

Teopust 3MEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTH U HEIIEKTPOJIUTHI.
Katuonbl, aHnoHbl. MexaHu3M JUCCOIMAIMU BEILECTB C PAa3IMYHBIMU BUAAMHU
xuMudeckor cBsa3u. Crenenp aucconuanui. CUibHbIC U Ca0ble 3JIEKTPOIHTHI.
Peakunu noHHOro oOMeHa. YCIOBHS MPOTEKAHMS pEaKlIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHBIE HMOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH U colel B CBeTe TMpeACTaBIEHUN 00 DIEKTPOIUTHUECKON

JUCCOoHalu. KauecTBeHHEIE pCaKuun Ha HOHBI. IlousTue o TUAPOJIN3C coJiei

1.7

XUMUYECKUN DSKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAITUYECKHX
PEemETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB W HeMeTalwioB (Tpadura u
arMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHsl); UCCIENOBaHHE 3aBHCHUMOCTH
CKOpOCTH XHMHUYECKOH peakiuu OT BO3JIEHCTBHA pa3NUYHBIX (HaKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIIMM  KUCTIOT, IIeJio4el u cojied (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHANIOB); TPOBEACHHE OMNBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs peaKkuii HOHHOro oOMeHa (0Opa3oBaHME OCaKa, BBIIEICHUE Tra3a,
o0pa3oBaHHe BOJIbI); OMNBITOB, HIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (FOpEHME, PeaKLUu DPA3JI0KEHUs, COCAUHEHUs);
pacrno3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX PEaKIUN

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/la4

Hemeranns! 1 ux COCIMHCHUA

2.1

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okucieHusi. CTpoeHue u (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHWYECKHE CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaulaMH, HEMETalllaMH, IIeJo4aMu). XJIOPOBOJOPO.
ConsgHas KMCJIOTa, XUMUUYECKHUE CBOMCTBA, MOJy4YeHUE, MpuMeHeHue. JleiicTere
XJIOpa U XJOPOBOJAOPOJia Ha OpPraHM3M yeloBeKka. Baxxueiinme XJIOpuabl U uX

HAaXO0/JICHUE B IPUPOJIC
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22

OO6mrast xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHue u Gpu3MUecKue CBOICTBa
MPOCTBIX BEHIECTB — KHUCIOpPOAa M cepbl. AJUIOTPOIHBIE MOAU(PUKALUN
KHCII0poJia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOmOpOA, CTPOEHUE,
busznyeckue U XUMHUYecKue cBoMCTBA. OKCHIBI Cepbl KakK MpeACTaBUTEIN
KHUCIIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3UUECKHE MU XUMHUYECKHE CBOHCTBA
(o0mme Kak MpenCcTaBUTENs Kiacca KUCIOT U crenupuiecKkue). XUMUYECKHE
peakiyy, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOMy4YeHUsl CEpHOM
kuciotel. [Ipumenenue. Conu CepHOM KHUCIOTHI, KaUECTBEHHAs peakius Ha
cynbdar-uon. Haxoxnenue cepbl U e€ COCTUHEHUN B MPHUPOJE. XUMHUECKOE
3arpsi3HEHUE OKpY Karolled cpebl COSAUMHEHUSMU Cephbl (KHCIOTHBIE TOMXKIHU,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBpaICHHUs

23

OOmiass xapaxkTepuctuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIIEHUA. A30T, paCIIpOCTPaHEHHUE B IPUPO/IE,
¢duznyeckue U XxuMuueckue cBoiictBa. Kpyrosopor azora B mpupojae. AMMHaK,
ero ¢u3MUecKue M XMMHUYECKHE CBOICTBa, MmojydyeHHe U npumeHeHue. Comnu
aMMOHHA, UX (QU3NYECKHEe M XUMHYECKHE CBOICTBa, MpPUMEHEHUE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHMs. A30THas KUCJIOTa, €€ IMOJy4YeHHE,
bu3MYecKne W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJIEd aMMOHHS B
KayecTBE MHHEpAIbHbIX yA00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY:Karolen
Cpellbl COEIMHEHUSIMH a30Ta (KMCIOTHBIE JT0KIH, 3arPSA3HEHNE BO3/yXa, 104BbI

1 BOJIOEMOB)

24

®ocdop, ammorpornHsie Mogudukanuu (Gocdopa, GuUNIECKHe U XUMUIECKHE
cBoiictBa. Oxcun docdhopa(V) u docdhopnas kucnora, ¢uznueckue u
XUMHYECKHE CBOWCTBA, monydcHue. Mcmonp3zoBanue (ochaTtoB B KavyecTBe

MUHEPAIBHBIX YI00peHHit

2.5

Obmas xapakrtepuctuka srneMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUs. YTIJepol, aJJIOTPOIHbIE
MoauduKauu, pacnpocTpaHeHre B TpuUpoje, (Gu3uveckrue W XUMUYECKUE
cBoricTtBa. Ancop6Omusa. Kpyrosopor yraepona B npupozae. OKCUabl yriaeposa,
uX (u3nMUecKkrue MU XUMHUYECKHE CBOMCTBA, JIEHUCTBHME HA JKUBBIE OPTraHU3MBI,
IMOJIYUYCHHEC U IIPUMCHCHUC. ODKOJIOTHYECKHUE HpO6J’I€MBI, CBA3aHHBIC C OKCHUJIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBII

ahdext. YrompHass kucioTa W €€ COoiMu, WX (PU3NYECKHe U XUMHUYECKUE
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CBOIiCTBa, mojyuyeHue U mpuMeHeHue. KauecTBeHHast peakius Ha KapOoOHaT-
noHsl. Mcronp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO35I1CTBE

2.6

[lepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoga (MeTaH, STaH, OSTWIEH, AaleTHIIeH, 3TaHOJ, TIUIEPUH, YKCYCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. lloHstue o OHoOIOrHYECKH
BaKHBIX BEILECTBAX: XHpax, OelKax, yrieBoJax — U WX pPOJIU B KHU3IHU
yeloBeka. MarepuaibHOe €IMHCTBO OpPraHMYECKUX U HEOPraHUYeCKUX

COeINMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue ¥ XHUMHUYECKHE CBOICTBA, IMOJNyYeHHE W
npumenenue. CoenuHeHus KpemHHUs B mnpupoje. OOmme mpeactaBieHus 00
okcuze kpemMuusA(IV) u kpemuueBoit kucnore. CUIHMKATHI, UX UCIIOJIB30BAHKE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIINEe CTPOUTEIbHBIC MAaTePHAIIB:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. [IpoGiembl Ge30macHOro

HCII0JIb30BaHUA CTPOUTCIbHBIX MAaTCPUAJIOB B HOBCGHHCBHOﬁ KHN3HU

2.8

XUMHUUECKUN SKCIEPUMEHT: H3yueHHe OOpa3lloB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHCJOTHI; ITPOBEACHUE KAYECTBEHHBIX PEAKIUMN Ha XJIOPHI-
MOHbl M HaOJIOJCHUE IPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTPAXKAIOLIUE
¢uznyecKue 1 XMMUYECKHE CBOMCTBA rajOreHOB U MX COETUHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJOPHJIOB
(ramoreHuI0B); O3HAKOMJIGHME C oOOpa3llaMH cepbl U €€ COCOUHEHUSIMH
(BO3BMOXXHO ~ HCIIOJIb30BaHME BHJEOMATEpUANIOB); HAOJIIOJEHHE Ipolecca
o0yrnuBaHusl caxapa I0J JEeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMUYECKUX CBOICTB pa30aBICHHONW CEpHOW KHUCIIOTHI, IPOBEICHUE
KaueCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaOJII0JeHHe TMpu3HaKa eé
NPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
CoelMHEHUI (BO3MOXKHO MCHOJb30BaHUE BHUAEOMATEpHUATIOB), 0Opa3zLaMu
a30THBIX U (ochHOPHBIX yA0OpeHMI; TOTyYeHne, COOUpaHue, paclo3HaBaHue U
M3y4YeHHE CBOMCTB aMMHaKa; IPOBEJEHUE KAYECTBEHHbIX pEakUuil Ha HOH
aMMOHMS U (ochaT-uOH M HU3yYEHHE MPU3HAKOB MX IPOTEKaHUs,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCTOJIb30BaHUE BUIEOMATEPUAIOB); HM3yYCHHME MOJENeH KpPUCTAIMYECKUX
peméTok anmmasza, Tpadura, (QysiepeHa; O3HAKOMIIGHHE C  IPOIECCOM
azicopOLMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM

IIPOTHBOra3a; IMOJIy4eHUE, COOMpAaHUE, PAacCIO3HABaHUE M HM3YYCHHE CBOWCTB
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VIJEKUCIOro Tra3a; IMPOBEJECHHWE KAauyeCTBEHHBIX peakluii Ha kapOoHAT- U
CUJIMKAT-UOHBl M M3yYECHHE MPU3HAKOB HX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM TNPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTATIbHBIX

3aJ1a4 1o TeMe «BakHelIlIne HEMETAJIBI U UX COEAUHEHUSD)

MeTamisl 1 uX COCOAUHCHUA

3.1

OOm1ast XxapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosoxkeHuss B Ilepuonuueckod cucreMe XUMHUYECKHX dieMeHToB I
Menpneneesa u crpoeHns aroMoB. CTpoeHne MeTayioB. MeTandeckas cBsi3b U
METaJIJIMYecKasi KpUCTallIMyeckass pemerka. OJIEeKTPOXUMHUYECKUM  psiI

HanpsHKEHUH METalIoB

32

dusnyeckue ¥ XUMHYECKUE CBOMCTBA MeTaiioB. OOIIMe CriocoObl MOTyYEeHHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHHNA, OpPOH3a) M X IPUMEHEHHE B

6LITy U IPOMBIINIJICHHOCTH

33

[[lenouynsle MeTamibl: monoxeHue B llepuoanyeckoil cuctemMe XUMHUECKHX
anemeHntoB /.M. MeHaeneeBa; CTpO€HHE UX aTOMOB; HAaXO0XKJICHUE B MPUPOJE.
duznueckre 1 XUMUUECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuasl U
TUAPOKCUABI HATpUA W KaJIW. HpI/IMCHeHI/Ie MISJIOYHBIX MCTAJVIOB U HX

COEIUHEHUIT

3.4

Ilenouno3eMenbHbIE  METAUIbI MarHMid M KajbllUii: IOJ0XKEHHE B
[Tepuoanueckoit cucreme xumMmuueckux dneMeHToB JI.1. MenaeneeBa; cTpoeHue
X aTOMOB; HaxoxjaAeHue B mpupoae. dusmyeckue U XUMHUYECKHE CBOMCTBA
MarHusi M Kajblus. BakHeimmue coenuHEHHS KaiblIus (OKCHI, TUIPOKCHII,

conn). JKEcTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHUs

3.5

AJoMUHMI: TIoNokeHue B [leprmoandeckoil cucTeEME XMMHYECKUX BJIEMEHTOB
J.1. MenneneeBa; ctpoeHue aToma; HaxoxacHUe B mpupone. Pusndeckue u
XUMHUYECKHE CBONCTBA aTFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCUAA U THIPOKCH 1A

AJIFOMUHUA

3.6

Kene3o: nmonoxenue B [lepuoguyeckoilt cucteMe XMMHYECKUX AeMeHToB J[. 1.
MenpeneeBa; CTpOCHHE aTroMa; HAaxXOXKICHHE B mpupoje. Dusmdeckue u
XUMUYECKHUEe cBoOMcTBa jxene3a. Okcunbl, ruapokcuasl u conu sxeneza(ll) u

xkene3a(Ill), ux cocra, CBOMCTBA U MOJTyYCHUE

3.7

XUMUYECKHUI HKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMi METAJIJIOB U CIUIaBOB,
uX (pU3MUecKUMH CBOICTBaMH; U3Y4YEHHE PE3yJIbTaTOB KOPPO3UU METAIIJIOB

(BOBMO)KHO HCIIOJIB30BAHUC BI/I)ICOMaTepI/IaJ'IOB), 0COOEHHOCTEN
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B3aMMOJICHCTBUSL OKCHJAa KalblMsi W HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpEHUs Kejlne3a B KUCIOpPoJe (BO3MOXHO —HCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUNA HA MOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, sxene3a(ll) m sxemeza(Ill), memu(Il);
HAOIIO/ICHUE U OMHCAHUE MPOLIECCOB OKPAIIUBAHUS TUIAMEHH HOHAMHU HATpUS,
Kamusi M Kanblug ~ (BO3MOXKHO  KCIOJBb30BaHHE  BHJIEOMATEpPUANIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THIPOKCHIA
LMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 [0 TeMe «BakHele MeTaisl U

nX COCAMHCHUA»

XuMHUS U OKpY’Karolas cpeia

4.1

HoBbie maTepuanbl u TexHonoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMU
KU3HU 4YesloBeKa. XUMHUs U 3710poBbhe. be3omacHoe MCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMomis mpu XMMHYECKUX OXKOTraxX U

OTPaBJICHUSAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxatorieit cpensl [1JIK. Ponb xuMun B pemieHuu KOJOTHYECKUX MPOOIIeM.
[TpupoaHble UCTOYHHKHU YTIEBOJIOPOAOB (yroyib, MPUPOAHBINA Ta3, HE(PTh),

MPOIYKTHI UX MepepaboTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH

43

XHUMUYECKUH 3KCIEPUMEHT: HU3yueHue 00pas3lioB MaTepUajIoB (CTEKIO, CIIaBbl

METAJIJIOB, IOJIMMEPHbBIE MATEPHUAIbI)
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MPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NMpoBePsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBAHMS K IPeIMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pasoBsanust Ha ocHoBe ®I'OC

1

HpeI[CTaBJ'IeHI/IeI

1.1

O TI03HABa€MOCTH SBJIEHUH MPUPOJbI, TOHHMaHUE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIell KyJIbTyphl M MMpPaKTHYECKOU
JEeSITeIbHOCTH 4YelloBeKa B YCIOBHMAX COBPEMEHHOTO OOIIECTBa;

IMOHUMAHHEC MECTAa XUMHUHU CPCIU JPYTHUX CCTCCTBCHHBLIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOAAX HCCICHOBAHUA BCIICCTB W HU3YUCHHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHUC HCIIOJIb30BaTh MOACIU  JIA

00BSICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHoHaTbHON AESITEIIBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJHUT OOYYaIOIIMMCS pPacCMaTpUBAThH
XUMHIO Kak cepy cBoeit Oyayiieit mpodeccuoHanbHON AesITeNbHOCTH
U clenaThb OCO3HaHHBIA BHIOOP XUMHUHM Kak MPO(UIBLHOTO IMpenMeTa

IIpH TIEPEX0/ie Ha YPOBEHb CPETHETO O0IIero 00pa3oBaHus

BiageHue cucreMod XMMUYECKHUX 3HAHUM U yMEHUE IPUMEHSATH

CUCTCMY XUMHUUCCKUX 3HaHI/II>’I, KOTOpasa BKIIOYACT:

2.1

BaXXHEHIINEe XUMHWYECKHE TIOHATHUS: XHUMHUYECKHH JJIEMEHT, AaTOM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHASA U
HEOJIHOPO/IHAasl CMECh, OTHOCHTENIbHbIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpelHss), XUMHUYecKas
peakuus, peakUUUd COEOUHEHMsSI, DPEAKLUM pa3lIoXKEHUsS, PEeaKUuu
3aMEIIEHUs], peaklMu oOMeHa, TeroBor 3((eKT peakiuu, 3K30- U
SHIOTEPMUYECKUE PEAKLUU, PAaCTBOP, MAccoBasl IO XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUH, MAaCCOBasl OIS M POLICHTHASI KOHIICHTPALUs

BC€HICCTBA B paCTBOPCEC, AAPO aTOMA, BJICKTpOHHHﬁ clioit aToMa, aToOMHasn

58




opbuTtanb, paaMyc aroma, BaJEHTHOCTb, CTENEHb OKUCIIECHUS,
XUMHMYECKAsI CBA3b, MIEKTPOOTPULIATEILHOCTD, MTOJIIPHAs U HENOJIIpHAst
KOBaJCHTHAas CBS3b, MOHHAas CBA3b, METAJUIMYECKAas  CBSA3b,
KpUCTAJIZIMYECKasi pemérka (aTOMHas, HWOHHAas, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHHOH, 3JEKTPOJUT U HEIIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAsE JUCCOLMAIMS, pPEaKUUd HMOHHOrO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMH,  OKUCIHTEIb U
BOCCTAHOBUTEJIb, OKUCJICHUE U  BOCCTAHOBIIEHUE, JJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pEaKIHH,
CKOPOCTb XMMMUYECKOM peakuuu, katanuzarop, IIJIK, xopposus

MCTaAJ1III0B, CIIJIaBbI

22

OCHOBOIIOJIATAIOIIME 3aKOHbl XWMHUHU: 3aKOH COXpPaHEHHs] Macchl,
nepuoguueckuii  3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJPO

23

TeOpUn XUMUH: aTOMHO-MOJIEKYJIIpHAst Teopus, TeopHUs

BHeKTpOHHTquCKOﬁ JUCcconrann

Brnanenue ocHOBaMM XUMUYECKOW IPaMOTHOCTH, BKIIFOYAOIIEH:

3.1

YMEHHE MTPAaBUIIbHO UCIIOJIb30BaTh U3YUEHHBIE BEIIECTBA U MAaTEPHUAIIBI
(B TOM uyHClIe MMHEpaJbHbIE YAOOpEHHs, METaulbl M CIUIaBbI,
IPOAYKTbl NEepepabOTKU MPHUPOJHBIX HCTOUYHUKOB YTJIEBOJIOPOIOB
(yras, mpupoAHoOro rasza, HeTH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
IIPOM3BOJCTBE M TOHUMAaHHUE 3HAUYEHUS KHUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHn3Ma 4eJI0BeKa; yMEHHE IPOTHO3UPOBATh BIMSHUE BELIECTB

U XUMHUYCCKUX MNPOHCCCOB HA OpPraHM3M 4YCJIOBCKA W OKPYKAIOLIYIO

IIPUPOJIHYIO CPELY

32

YMCEHUC HUHTCIPpUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYIUX

Y4EOHBIX TIPEIMETOB

3.3

HaJIMYKMe OmbIiTa paboThl C Pa3IMYHBIMH MCTOYHHKAMH HH(OpMauu
[0 XMMHUM (HayyHas M HAy4HO-TIONYJISipHAsl JUTEpaTypa, CIOBapH,

CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb HH(bOpMaHI/IIO O BCIICCTBAX, HX
MMPpEBpaICHUAX n MMPaKTHICCKOM IMPUMCHCHHNU n YMCHHUC

HCIIOJIB30BaTh €€ 11 PCUICHUA yqe6HO-HO3HaBaTeJ'H>HBIX 3aaad

BJ'IaI[CHI/Ie OCHOBaMH TOHSITUHHOI'O amnrmnapara U CHMBOJHNYECKOI'O

A3bIKa XUMHH JJI1 COCTaBJICHUA (bOpMYJ'I HCOPraHNM4YCCKUX BCHICCTB,
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YpaBHEHUM  XUMUYECKUX  pPEAKIUH; OCHOBAMU  XHMHYECKOU

HomeHknatypsl (IUPAC u tpuBnanbsHoit)

YMeHue oOBACHATH CBsI3b INOJIOKEHMs yieMeHTa B llepuonnyeckoit

CUCTCMC C YHUCJIOBBIMH XAPAKTCPHUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAn sjpa, oOlee 4YHucio
AIIEKTPOHOB), paclpeielieHueM JJIEKTPOHOB IO JHEPreTHUECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOIOB, KATHS U KaTbIIUs
[IpencraBienre 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (pajnyC atoMa, 3JEKTPOOTPUIATEIBHOCTH),

6 MOPOCTBIX W CJOXHBIX BELIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuonnueckoit cucteme (B MaybIX [E€PUOJAX U  TJIABHBIX
MOATPYMIAax) U JIEKTPOHHOTO CTPOSHUST aTOMa

7 YMeHnue KinaccupuIrpoBarh:

7.1 XUMHUYECKUE FTEMEHTHI

72 HEOpPraHWYEeCKHUE BEIECTBA

7.3 XUMUYECKUE PEAKITUI

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh M CTENEHb OKHUCIEHHUS XMMHUYECKUX DJIEMEHTOB, 3apsil

' MOHA

go BUJ XMMHMYECKOH CBSI3M U THUIl KPUCTAIMYECKOM CTPYKTYpbl B

' COCTUHCHUSX

8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHU)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHune xapakTepuzoBaTh PU3NYECKUE U XUMUYECKUE CBONCTBA:
MPOCTHIX BEIIECTB (KHUCJIOPOJ, O30H, BOAOPOH, Tpadwur, ammas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XIop, HATpW, KaJIul, MarHu,
KaJIbIIUH, aTFOMUHUH, 5KEJIe30)
CIIOXHBIX BEIIECTB, B TOM WYHCJIE WX BOJHBIX pPAacTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIbI U TUIPOKCHUIBI

92 metaiioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (II u

' IIT), okeuapr yraepona (II u IV), kpemuus (IV), azora u dpocopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THasl,
dbocdopHas, yronbHas, KpeMHHEBAsI KUCIOTA U UX COJIH)

9.3 IIPOTHO3UPOBaTh M  XapaKTepU30BaTh  CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHA, IPUMCHCHHUEC BCHICCTB B
3aBHUCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX

MIPEBpALICHUH B pa3JIMYHBIX YCIOBUSIX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLIUM, B

10
TOM YHCTIE:
10.1 peaKIyii HOHHOTO OOMEHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA
103 WUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBA M3YyYEHHBIX KIIACCOB
' (TpyIn) HEOpraHMYECKUX BEILECTB
10.4 MOATBEPKIAIOIINUX T€HETUUECKY0 B3aUMOCBSI3b MEXY HUMU
11 YMeHHe BBIYUCISITH (IIPOBOIUTH PACUETHI):
1 OTHOCHUTEJIBHYI0 MOJIEKYJISIDHYIO W MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COSIMHEHUH
11.2 MAacCOBYIO JIOJFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB
114 [0 YpaBHEHHSIM XHUMHUYECKUX PpEaKIUd U HAXOJUTh KOIUYECTBO
' BelIecTBa, 00BEM 1 MacCy peareHTOB WU MPOIYKTOB PEaKIIH
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmoaeHue,
. U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NTPU U3yUEHUH BEIIECTB U
' XUMHYECKHUX SIBIICHUH; yMeHHe cQOpMyIupoBaTh mpodiieMy U
MPEAJIOKUTH MYTH €€ PeIIeHUs
122 Oe3omacHOi pabOTHl C XUMHUYECKMMH BEIIECTBAMHU, XHUMHYECKOU
' MoCyZ0i U TabOpaTOpHBIM 000PYIOBAHUEM
npaBUjIaMu 0€30TIaCHOTO OOpAIEHUs C BEIIECTBAMH, UCIIOJIH3yEMbIMHU
B TIOBCETHEBHOW XKM3HU, IPABUIIAMU MOBEJCHHSI B IENIAX COCPeKEHUS
123 3JI0pOBbsI M OKPYXAIOIIEH NPUPOJHON Cpenbl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKUBBIE OPTAaHU3MBI OMpPENEIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIEHUS M TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanuuue mpakTUYecKUX HABBIKOB IUIAHUPOBAHMSI U OCYIIECTBICHUS

CICAYyIOIHUX XUMHYECKUX SKCIICPUMEHTOB:

13.1

HU3Yy4YCHUC U OIMHMCAHUC (bl/ISI/ILIeCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC

C (1)I/ISI/ILICCKI/IMI/I u XUMHUYECKUMHU SIBJICHUSAMMU, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMHUUECKUX PEaKIIii

13.2

U3y4eHHE CIIOCOOO0B pa3eeHus cMecel

133

[IOJIy4YCHHE KHUCJIOPOJAa M U3Y4YEHHE €ro CBOMCTB; IIOJy4CHHE
BOJOPOZA U U3yUYEHHUE €r0 CBOUCTB; IOJyYEHHUE YIVIEKUCIIOrO ra3a u

U3Y4YEHUE €ro CBOMCTB; II0Jy4YCHUE aMMHMAKA U U3YYCHHUE €TI0 CBOMCTB

13.4

MIPUTOTOBJIEHHNE PACTBOPOB C OMpPENeNEHHOM MaccoBOW jaosei

pPacTBOPEHHOTO BEMIECTBA

13.5

IIPUMEHEHHE UHAUKATOPOB (;1akmyca, METHJIOpaHKa u
benondranenna) 1 OnpeneNeHUsl XapakTepa cpelibl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

HCCIIEIOBAHUE M ONMUCAHUE CBOMCTB HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3AMMOICHCTBHS KUCIOT C METaJUIaMU,
OKCHJAaMU  METaJUIOB,  PacTBOPUMBIMH U  HEPaCTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TOJYYEHUE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOIO MeTajyla JpyruM U3 pacTBopa  COJIM;
uccieoBaHie aM()OTEPHBIX CBOWCTB THIPOKCHIIOB QIIOMHHHS H

IMUHKA

13.7

pelIeHre HKCIIEPUMEHTANIbHBIX 3aJa4 10 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCTMHCHUI, «DIEKTPOIUTHIECKAS
Jucconyanusy; «BaxHellne HEMeTallIbl M HX COCOUHECHUS;

«Baxxneimue MeTaIbl 1 HX COCIAUHCHUA»

13.8

XMMHYECKHE  OSKCHEPUMEHTHI,  WUIIOCTPUPYIOUIME  MPU3HAKH
NPOTEKaHUs pPEaKUii MOHHOrO OOMEHa; KayeCTBEHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HWOHBL: XJIOPUI-, OpPOMHI-,
uomua-, cynbdar-, ¢ocdar-, KapOboHaT-, CHIUKAT-aHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJblUs, ATFOMUHHS,

kenesa (2+) u xkenesa (3+), menu (2+), uuHKa

14

Ywmenue:

14.1

NpeACTABIATL  PC3YyJIbTATBI  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(1)I/IKOB u Ta6J'II/II_I U BBIABJIATH OSMIIMPHUYCCKHUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MECKAY PCAILHO Ha6J'IIO)Ia€MI>IMI/I XUMHNYECCKNUMHU
SABJICHUSAMH U IIpoHeCCaMi, IMPOUCXOAAIIMMU B MaKpO- U MUKPOMHUPC,

0OBSACHATH IPHUYKUHBI MHOFOO6p3.31/I$I BC€IICCTB

62




HEPEYEHDb 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMUS

HepBOHaLIaJII)HBIe XUMHNYCCKUC ITOHATHUA

1.1

YucTele BemecTBa u cMecH. CriocoObl pa3ieieHus: cMecei

1.2

ATOMBI W© MOJICKYJIBI. Xumuueckne diieMeHThl. CHMBOJIBI  XMMHYECKHX

DJICMCHTOB. HpOCTbIe 1 CJIOKHBIC BE€IICCTBA.

1.3

Xumunyeckas popmyia. BaneHTHOCT aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKkOoH TIOCTOSIHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAasl aTroMHas —Macca.
OTHOCHUTENLHASA MOJIEKYJISAPpHas Macca. MaccoBas J0JI XUMHYECKOI'o 2JIEMCHTA

B COSIMHEHNH

1.5

KonuyectBo BemiectBa. Monb. MomnsipHas macca. MonsipHblii 00BEM Tra3oB.

BzanMocss3n KOJNMYCCTBA, MACCHI U YK CJIa CTPYKTYPHBIX €IMHHUILl BEIICCTBA

1.6

dusznueckue M XUMHYECKHE SBJICHHUS. XHMHYSCKas pcaknud u et IIPU3HAKH.

3aKkoH COXpaHCHHA MAaCChI BCIICCTB. XUMUYECKHUE YpPaBHCHUA

HepI/IOHI/I‘ICCKI/Iﬁ 3dKOH H HepnonnquKaﬂ CHUCTCMa XHMMHUYCCKHX 3JJICMCHTOB

J.N. MenneneeBa. CTpoeHHe aTOMOB

2.1

ITepnonnueckuii 3akoH. [lepnonnueckas cucremMa XuMUYECKHUX dieMeHToB .M.
Menneneesa. [leproas! u rpynnsl. U3HYECKUd CMBICIT MOPSAKOBOIO HOMEPA,

HOMCPOB II€PpHOJa U I'PYIIIIbI JJICMCHTA

22

Crpoenue atomMoB. CocTaB aTOMHBIX sifep. M3oronsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  00004eK aroMoB MepBbIXx 20 XMMHUYECKHX 3JIEMEHTOB

[Tepuomuueckoii cucrtemsl J[.1. MeHnneneena

23

3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHMYECKHX DJIEMEHTOB IEPBBIX TPEX
NEpUOJAOB, Kaius, Kaiupuus (paguyca aToMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJUINYECKUX M HEMETAJUIMYECKMX CBOMCTB) W HMX COEAMHEHUH B
COOTBETCTBUM C IIOJIOKEHHEM »JJIEMEHTOB B Ilepuonnueckoin cucreme u

CTPOCHUEM HUX aTOMOB

Crpoenue BeriecTBa

3.1

Xumuueckass cBsizb. KoBajeHTHas (monsipHass ¥ HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPUIIATETFHOCTh ~ XUMHUYECKUX  dJJeMeHTOB.  oHHas  CBA3b.

Meraniudeckas CBSI3b
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Tumel KpUCTAIUIMYECKUX  PEIIETOK (aTOMHAs, MOHHAs, MeTaTnueckas),
3aBHCHUMOCTbh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEIIETKH U BHIA

XUMHUYECKOH CBS3U

Baxueiie npencraBuTeNd HEOPraHMYECKUX BenlecTB. Hemeramnsl M ux

COCAMHCHUS. Mertamisl 1 UX COCIUHCHUA

4.1

Knaccupukanus v HOMEHKJIaTypa HEOPraHMYECKHMX COEAMHEHHMM: OKCHIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHBbIE) u
HecosieoOpasyrolye; OCHOBaHMN (LIENOYM W HEPACTBOPUMBIC OCHOBAHMUS);
KUCIIOT  (KHCIOPOJCOAEpKAale u  OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIEC); COJIEH (CPEAHUX U KUCIIBIX )

42

®u3nyecKkue M XHMHYECKHME CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUsI

43

dusznueckue M XUMHYECKHE CBOMCTBA MPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA,
HaTpusi, KaJIuA, Mardovisd U KajJblHsA, aJIJlOMHHUSA, KCIIC3d. :‘)HGKTpOXI/IMI/I‘{eCKI/Iﬁ

paa HaHpﬂ)KeHI/Iﬁ MCETAJlJIOB

4.4

®uU3nYeCcKue U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHHI HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, AMMHAKa

4.5

dusnueckue M XMMHUYECKHE CBOMCTBA OKCUAOB HemeTayioB: cepol (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). [Tomyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcuaoB: metamuioB IA—IIIA rpynm, nuunka, meau(ll) u

xkenesza(Il, IIT). [TorydeHne okCHAOB METAIIOB

4.7

XVWMHUYECKHE CBOMCTBA OCHOBAHWHA W aM(OTEPHBIX THAPOKCHUIOB (Ha TpUMEpe
THAPOKCUIOB  QIIOMHUHHS, >Kejle3a, IuHKa). [lomydeHwe oOcHOBaHWN U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochHOpHO, KpeMHHEBOH, yronbHOU. Ocolbie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIIOT.

HonyquI/Ie KHCJIOT

4.9

OO0mme XxuMUYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

4.10

[Tonyuyenue, coOupaHue, pacloO3HaBaHWE BOAOPOJAA, KHCIOPOJa, aMMHakKa,

YTJICKHCIIOTO ra3a B JabopaTopuu

4.11

[lonyuenne aMMuaka, cepHOM M a30THOW KHUCIOT B IPOMBINIIEHHOCTH. O01ue

CHOCOOBI OJTYYECHHUSI METAIJIOB
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4.12

I'eneTmueckas CBA3b MEXKAY KilacCaMH HECOPTraHMYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PeaKun

5.1

Knaccugukanus XuMHUYECKUX peakiyil Mo pa3IUYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

52

TemoBoit 3P pekT XuMUIECKON peakluy, TEPMOXUMHUYECKHUE YpaBHEHHS. JK30-

Y SHJO0TEPMHUYECKHE peakuu. TepMOXUMHUECKHUE YPaBHEHUS

53

OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETN U BOCCTAHOBUTEIM.
[Ipomiecchl ~ OKMCIEHHMS M BOCCTaHOBJIGHHMS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

54

Teopm{ SHCKTpOHHTquCKOﬁ Auccouuanuu. KaTI/IOHLI, AHHUOHBI. SJIGKTpOJII/ITBI u

HCOJICKTPOJINTEI. CunbHBIE U Cla0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peaknum moHHOrO OOMEHa. YCIIOBUSI NMPOTEKAHUS PEaKIWi MOHHOTO OOMCHA,

IIOJIHBIE ¥ COKPAILEHHBIE NIOHHBIC YPABHEHUS PEAKIIMN

XuMHs ¥ OKpy:Karolas cpeaa

6.1

BemectBa u Martepuanbsl B MOBCEIHEBHOM >KM3HM 4YeoBeKa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB M XHMMHUYECKUX peaklUMid B 1a00opaTopuu U OBITY.

HepBaﬂ ImoMouib Mpu XUMHUYCCKHUX OKOTaX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyKaloled cpefbl  (KUCIOTHBIE — JIO0XKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOTBPALCHHS
[IpenensHass nomyctumasi koHueHtpauust BemectB (ITJK). Ponp xumuum B
pELICHUH SKOJIOTHYECKHX TMpoOsieM. YCHUJeHHE MapHUKOBOTO 3ddekra,

paspylieHre 030HOBOTO CJIOS

6.3

[Tpumenenne cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
6BITy, MCIUIUHC, IPOMBINUICHHOCTH H CCJIBCKOM XO3SHCTBE. HpI/IMeHCHI/Ie
METaJUIOB W CIUIaBOB (CTallb, YYyTyH, AIOPAIIOMUHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHCHHﬁ. ITongarue o KOppO3uu MCTAJIJIOB, OCHOBHBIC

CIOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HMCTOYHHKH YIJIEBOAOPOJAOB (Yrojb, NPHPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX TepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIILICHHOCTH

6.5

[lepBoHayanbHbIe TMOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, 3TaHOJ, TJIMLIEPHH, YKCYCHAs KUCIIOTA).
[TonsiTrie 0 OMOIOTUYECKU Ba’KHBIX BEILIECTBAX: )KHUpax, OeiKax, yriieBoaax — U ux

POJIHM B ’)KHM3HU YETIOBECKA
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PacuéTrr:

7.1 o popMysIaM XUMHYECKUX COSTMHECHHIA
7.2 Macchl (MaccOBOM) 101U paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YpPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

. I"abpuensn O. C. «Xumus. 8 kinacc. ba3oBblil ypOBEHbY.

. I"abpuensn O. C. «Xumus. 9 kinacc. ba3oBblil ypOBEHbY.

METOIUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA

. O. H. Sctpebosa «Iloypounsie pazpaboTku no xumuu: 8- kiacc: kK YMK

0. C. TI'adbpuensaa. ®I'OCy.

. O. H. SctpeboBa «Iloypounsie pazpaboTKu 1o XUMHUH. 9 Kitacey.

. «Xumus. 8 kimacc. TexHonorudeckue KapThl ypokoB mo yueoHuky O. C.
["abpuensnay.

. «Xumus. 9 Kimacc: TEXHOJIOTUYECKUE KapThl ypokoB 1o yuebnuky O. C.

I"abpuensna» (aBropsl H. H. ITunsaukosa, H. B. BanoBa, O. I'. JIs6uHa).

. O. C. T'abpuemnsn, C. A. CnankoB «Xumus. 8-9 kinacc. [Ipumepnsie paboune

IPOrpaMMBbD».

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

o «Knaccy (yaklass.ru)

¢ «lludporoit 0OpazoBaTEIbHBIN KOHTEHT
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