MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
Ynpasiaenue oopazoBanusi Anmunncrpannu 3ATO CeBepck
MyHHIIUTIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTeibHOe YUpeKIeHue

«CeBepcknii pu3MKo-MaTeMaTUYECKHUI JTULIET

MAOY CPOMJI
MognucaHo undpoBo NOANNCHIO: VTBEP}KJIEHO
MYHULIMNAJTIbBHOE ABTOHOMHOE
OBU.I,EOBPA:%OBATEJ'II:HOE YYPEXXOEHUE ) ) )II/IpeKTOp MAOY COMJI
"CEBEPCKN ®UN3NKO-MATEMATUYECKUW NTULIEWN"
[Hata: 2025.11.06 12:03:05 +09'00' 1.A. Jlpo3nosa

(ITpuka3 Nel42 ot «29» aBrycra 2025T.)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

Ju1st oOyygaromuxcs 8 — 9 kimaccon

3ATO Cesepck 2025



HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTAaBICHA Ha OCHOBE
TpeOoBaHUIl K pe3ysbTaTaM OCBOECHMS OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenacrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueli mporpaMMbl BOCTIUTAHUS U C YYETOM KOHIICTIIIUHU TMPENOJAaBaHUsl YIEOHOTO TpeaMeTa
«Xumusi» B 00pa3oBaTeNnbHbIX opranuszanusx Poccuiickoii @eneparium.

[IporpaMmma 1o XwMHuM Aa€T MpEACTaBICHHUE O IENAX, OOmed cTparerun OO0ydYeHUs,
BOCTIIUTAHUSA U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOrO TpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE NPEIMETHOE COJEpKaHUE, MPelyCMaTpUBAET paclpe/elieHne ero mo kKjaccam u
CTPYKTYpPUPOBAHHE IO pa3jiejaM U TeMaM MPOrpaMMBbl 10 XUMUH, ONIPEENseT KOJIUYECTBEHHbIE
W KauyeCTBCHHBIC XAPAKTCPUCTUKU COJCPKAHHS, PEKOMEHIYEMYIO TOCIEI0BaTEIHbHOCTD
U3YYCHUS XUMUU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKH Y4eOHOTO
IpoLecca, BO3PacCTHBIX OCOOEHHOCTEH 00y4aroImuXxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa JJis
peanu3anuu TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTEeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHU K pe3ybTaTaM 00yUYeHHs] XUMUU
HAa YypOBHE IMeNell u3y4deHHWs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHON
JEeSTEIbBHOCTH 00YyYaroIIerocs o OCBOEHUIO YU4€OHOI 0 COJIepiKaHusl.

3HaHHUE XUMUH CITY>)KUT OCHOBOH 11 JOPMHUPOBAHUS MUPOBO33PEHHUS 00YyUarOIIEerocs, ero
MPEICTABJICHUI O MaTePUATHFHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHuss TIOOATBHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUUECKOH, MUIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, IPOOIEM 3paBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH [l camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHHOCTH,  OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKM3HHM, TaKk U B
npoeCCHOHAIBHOMN JeSTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI IEJIOCTHOTO
B3TJIS/1a HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SBJISCTCS] OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUHN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPHUPOAE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIIOTHUYECKOE OOpa3oBaHUeE
oOyyJaronuxcsi.

JlanHble HampaBiieHHs B OOy4eHHHM XUMHUU 00eCMedHBAIOTCS CHENUu(UKON coaep KaHus
y4eOHOro TpeIMeTa, KOTOPBIM SBISICTCS TIENarorMYecKd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XUMUU Ha OMPEIEIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHHS OPUEHTHPOBAH HA OCBOECHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUN XWMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATUH OPTraHUYECKOU XUMUHU.

CtpykTypa coaepaHusl MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa kK e€ m3ydenuro. CoaepaHue CKIQJBIBACTCS W3 CHUCTEMBI MOHATHUM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XWUMHUYeckoil peakuumu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO TMPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHs 3HAHUM HAa OCHOBE
TEOPETHUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YY€HHUSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3H;

— MpEeJCTaBICHUN 00 NEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B paCTBOPaX.



TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITOJIHAS (DYHKIMU OOBSACHEHHsS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJISAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HaHUIO U METO/aM I03HaHus B Hayke. M3yueHnue xumMunn
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEeOHBIX MPEIMETOB:
«Oxpyxarommiit Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KIaccy.

[Ipyn u3yueHun XuMuM IPOUCXOAUT (HOpMHUpPOBaAHHE 3HAHUI OCHOB XUMUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON NIEeATETbHOCTH YelloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEUIIMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
NprOOIIEHNH K HAyYHBIM METO/IaM MO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(bopMUpPOBaHMM M pPa3BUTUU I[I03HABATEIbHBIX YMEHMH M HUX HIPUMEHEHUU B YyueOHO-
II03HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUl O€3011acHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3y4yeHHH XMMHMM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BaXKHOE 3HAYCHUE
npuoOpeIH Takue LeIH, KakK:

— (hopMUpOBaHME MHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOILUMCS YCIIOBHIM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMaTHYeCKoe MpuoOUIeHHe OOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IIO3HAHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HOOOpa3HON MAESTENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUOB AEATEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
qycie YMEHHH OOBACHATh M OLCHMBATBH SIBJICHMUS OKPYXKAIOLIETO MHpA, MCIOJB3Ys 3HAHUS U
OTBIT, TIOJyYEHHBIE TPH HW3YYCHWH XHUMHH, TPUMEHATh WX TPH pemieHnH TpolieM B
IIOBCEIHEBHOM JKNU3HU U TPYAOBOH I€ATEIBHOCTH;

— (hopMupoBaHue y 00yHarOIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XMMHUYECKHX 3HAHUU U BBIPAOOTKH SKOJIOTMYECKH LIEJIecCOO0pa3HOTro MOBEACHHS B OBITY H
TPYJOBON JEATENBHOCTH B LEJSIX COXPAHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpensl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs ¥ HAPaBICHHOCTH AaJbHEUIIEr0 00ydeHMsl.

OOwiee yncino 4acoB, OTBEAEHHBIX IS M3YYEHHUS XMMHUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezielN0), B 9 kimacce — 68
yacoB (2 yaca B HEZICIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XUMUYECKHE MOHITHSA

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHUMHsS B CUCTeMe HayK. Tema u
BelecTBa. PuU3MYECKHE CBOWMCTBAa BEIIECTB. ATrperarHoe cocTosiHue BemecTB. [loHsitue o
METOJIaX MOo3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3iesieHus cMece.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocTbie 1 ci0KHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuuaeckass ¢dopmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHAst
Macca. MaccoBast 10JIsI XHMUYECKOTO 3JIEMEHTA B COSAMHEHUH.

KonunuectBo BemiectBa. Moinb. MomsipHass macca. B3auMocBsi3b KOJIMYECTBAa, MAacChl U
YuCia CTPYKTYPHBIX €IMHHUI] BEIIecTBa. Pacu€Trl o hopMynaM XUMHUYECKUX COSTUHEHUN.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuuss U e€ MpU3HAKUh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE ypaBHeHUA. Kimaccupukammss XUMUYECKUX PEaAKITUi
(coenuHeHUs, pa3IoKEeHHsI, 3aMEILEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYIIOH, mpaBwiamMu paboThl B maboparopuu U MpuEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YUYCHHE M ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEUIECTB, HaOMoeHne pu3nyecKkux (IIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
POKATUBAHUE MEIHOW MPOBOJOKH, B3aMMOJCICTBHE MeJla ¢ KUCIOTOM) sSBIEHUI, HaOI01eHne
W ONMCAaHWE TPHU3HAKOB MPOTEKAHUS XHMMHUYECKHX peakiui (pasokKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3ydyenme cmocoOoB
pa3fiefieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BHIAPUBAHME, AUCTUIUIALINSA,
xpoMarorpadusi, TPOBEJCHHE OYMCTKH TOBAPEHHOM COJIM, HAONIOJEHUE W OIKCaHUE
pE3yIbTAaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
Mo/IeJIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 37€MEHT M IIPOCTOE BEIIECTBO.
Haxoxzaenue kuciopona B npupoze, Gpu3znyeckue U XMMHUUECKHe CBOMCTBA (PEaKIMi TOPEHHS).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIyd4eHHS KHUCIOpoJa B JlabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aljaoTpornHas MOAUQpUKAIUs
KHCJIOPOJa.

TemnoBoit 3¢h(dekT XUMHUYEeCKOW peakIMH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHIOTEPMUUYECKHE peaKkiuu. TOMIWBO: yroidb W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylIieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemecTBo. HaxokneHue Bomopoja B MPUPOJE,
(u3nueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MonydeHus. Kuciaote! u conu.

Momsipabiii 00bE€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHUSM.

®uznueckue cBoucTBa BOJbl. Boma kak pactBoputenb. PactBopwl. HackllieHHble U
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpUMMOCTH BemiecTB B Boje. MaccoBasi JOJsi BELIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa W OYMCTKA
IPUPOJHBIX BOJ.

Knaccudpukanus nHeopranwdeckux coeaumHenuid. Oxcunubl. Kinaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoleoOpasyromue. HoMeHnknatypa
okcu0B. du3nyeckre U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyueHnue okcuaoB.



OcHoBanmst. Knaccudukarusi OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @u3nyeckue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @uznyeckue U XUMHUYECKHE
cBoiicTBa KuCaoT. Psan aktuBHoctu MetamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckne U XMMUYECKUE CBOWCTBa coseil. [lomydenne
COJIEH.

I'eneTnueckas cBsA3b MEXKy KJIacCaMU HEOPTraHUYECKUX COCTMHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJENIEHNE COJIepKaHusl KUCIopoia B BO3yXe, MOIyUYeHue, cooupaHue,
pacmo3HaBaHHe M HM3yYeHHE CBOMCTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOJCHUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHKHOBEHHUS W TPEKpAIEHUs TOpeHUs (Mmoxkapa), 0O3HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE HX CBOWCTB, MOJTy4YeHHUE, COOMpaHWE, pPAClO3HABaHUE U
W3y4YeHHEe CBOMCTB Bojopoaa (ropeHue), B3aumojeicTBue Bomopoaa ¢ okcumom memm (1)
(BO3MOKHO HCTIONB30BaHUE BUACOMATEPUATIOB), HAOMIOIEHUE 00PA3I[OB BEIIECTB KOIUYECTBOM
1 Monb, HccaenoBaHue OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM [JOJIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHNE OOpPa3IOB HEOPTaHMYECKUX BEILIECTB Pa3IMYHBIX KJIACcCOB,
HAOJIIOZICHNE M3MEHEHUS OKPAacCKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IICNIOYEH, M3ydeHUe
B3aumozeiicTeust okcuga menu (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajllaMH,
peakuuii HEeUTpalu3alu, T[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJlla IPYyTUM U3 pacTBOPA COJIM, PELIEHNUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « Baxxuelime
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Iepuoanyeckuin 3axkoH u Ilepuoanyeckasi cucremMa Xxumudeckux sjiemenros JI. M.
MengesieeBa. CTpoenne aToMoOB. XUMH4ecKasi ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKK KJIACCU(PUKAIMM XUMHUYECKUX dJIeMeHTOB. [loHaTHe o rpymnmax
CXOIHBIX 2JIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCHUIBI U THJIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XumMudeckux odnemeHroB J[. .
MenpeneeBa. KopoTkonepuonHas u anmuHHonepuogHas ¢opmel [lepruoguueckoir cuctemsl
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Duznueckuid CMBICH
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sdanep. HM3otombl. Onexktponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUYECKHX AeMeHTOB [leproaudeckoit CUCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EPUOAAM.

3nauenue [lepuogunueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. J[. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momnsipHas u HEToJIsIpHast) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

H3y4deHue o0pa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJEHCTBUE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT M ILIEJIOYEH, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpEHUE, PEaKIIUU Pa3IOKECHHS, COCTUHEHNS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H NPU U3YYEHUU XMMMM B 8 KJlacce OCYLIECTBIISIETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX TMOHATUH, TaKk M MOHATHIH,
SIBJIFOIMXCS] CACTEMHBIMM JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, THUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®usuka: Marepus, aToOM, JJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeN0, O0BbEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3NYECKHe BEJIWYMHBI, €IUHUIIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeCKas peaKust

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrtema XxuMudeckux anemeHtoB [l N.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KajlWs, KaJlbLUi U HMX COEIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepnoanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUYECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEETKM M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOpPraHMYeCKHUX COEIMHEHUH, IeHeThYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMu4eckux peakuui Mo pas3jinyHbIM MPU3HAKaM (110 YUCIY U COCTaBy
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TEmIoBOMY H(PQEeKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJIEHHS XMMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHUIO KaTanuzaropa). JDK30- U
9HAOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuyeckoil peakuuu. [Tonstre 06 0OpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsatue o
kartanuze. lloHdarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOIIME HAa CKOPOCTh
XMMHUYECKON PEaKIIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocCTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OallaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHCCOIMAllMM BELIECTB C pa3IUYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakuuu moHHoro oomeHa. YcinoBHsl MPOTEKAHUS PEAKIMM MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAHUM U COJIEH B CBETE
NpeACTaBICHUNH 00 SJICKTPOIUTHYECKOW muccolrranvu. KadecTBEHHBIE pPEaKIWHW Ha HWOHBIL.
[TonsiTHe 0 TUAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKHUX PEUIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3JCHCTBUS pa3IM4YHBIX
(akTOpOB, MCCIIEIOBAHUE SJICKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOILECCA IUCCOIUAINN
KUCJIOT, ILeno4ed M coield (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTepHallOB), IPOBEJCHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHHs peakluil MOHHOro obmeHa (oOpa3oBaHue
ocajika, BBbIJCICHME Tra3a, O0pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMid (FOpPEeHUE, peaKkiUH pa3iokKeHUs, COCAMHEHUS),
pacro3HaBaHHEe HEOPraHMYECKHX BELIECTB C TMOMOINBIO KAaYECTBEHHBIX pEaKlui Ha HOHBI,
pelIeHNe PKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBa Ha MpuUMepe XJopa (B3aUMOJEHCTBME C MeETaUlaMH, HeMeTallaMH,
miesiouamu).  Xioposogopon. CossiHas KHCIIOTa, XUMHYECKHE CBOWMCTBa, MOJy4YEeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOJa Ha OPraHM3M uesloBeKa. Baxxuelnue Xmopuasl
U UX HaXO0XJCHUE B MIPUPOJIE.

OOmast xapakrepuctuka 51eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYEeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMK KUCIOpOJa U cepbl. XUMHUUECKUE CBOICTBA
ceprl. CepoBojmopos, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMHUECKUE PpEeaKlUu,
JeKallde B OCHOBE MPOMBIIUICHHOTO Cloco0a MolydeHus cepHoil kuciotsl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COENMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoIEH cpembl
COEIMHEHUSIMHU Cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLICHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymmbsl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEeHHE B MpHUpoJe, (U3NYECKUE HU
XuMHueckue cBoiictBa. Kpyrosopot azora B npupojie. AMMUax, ero pu3aniyeckue 1 XuMHUYecKue
CBOWCTBA, MoylyyeHue u npumeHenue. Coinu aMMOHUS, UX (prU3MUecKre U XUMUUYECKUE CBOMCTBA,
npumeHeHne. KayecTBeHHass peaknyss Ha MOHBI aMMOHUSA. A30THas KHCJIOTA, €€ NOJy4YeHHE,
¢usznyeckue M XMMHUYECKHE CBOMCTBa (0OlIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XUMHU4ecKoe 3arpsi3HeHHE OKpY’Kalolleld cpeiibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOKIH, 3arpsi3HEHHE BO3]yXa, MOYBbI U BOA0EMOB). Pocdop, algoTporHble MOAUPUKALNN
¢dochopa, dpuznyeckne u xummuueckue cpoiictBa. Okcua docdopa (V) u gocdopHast kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, moiydeHue. lMcmonp3oBanume ¢ochaToB B KadecTBe
MHUHEpaJIbHBIX YA00pEHUH.

OO6mas xapaktepuctuka 31eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHHs. YTIEpOJ, alFIOTPONHbIE MOIU(BUKALIMH, PAaCIPOCTPAHEHUE B
npupojie, GU3NIecKne U XUMHIECKUE CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3MUEcKue U XMMHUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTE3a IN100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dexr. YronpHas kuciora u eé
cony, WX (pU3MUECKHe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoa
(MeraH, 9TaH, STWUJIEH, AallETWIEH, 3TaHOJ, IJMLEPUH, YKCycHas Kuciorta). IllpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, He(QTb), MPOAYKTbl HUX NepepadOTKU
(6eH3uH), UX POJIb B OBITY ¥ MIPOMBINIIICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oellkax, YIJIeBOJaXx — M MX pPOJM B JKM3HM ueloBeka. MarepuanabHOE €AMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U IPUMEHEHHE.
CoenuHenuss kpemHusi B mpupoje. OOmue mpencraBieHus o0 okcuae kpemausa (IV) u
KpeMHHUEBOM kuciote. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue



CTPOMTENIbHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€301MacHOTO UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3y4eHHe 00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHMCIIOTHI, IPOBEJACHHE
KauyeCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpaxaromue (U3NYeCKue U XUMUYECKHE CBOMCTBA rajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIIEHHE C O0pasliaMu XJIOPUAOB (TaJOr€HHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJ€OMATEpHaoB), HaOdIofeHHe Tpouecca oOOYIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yUYE€HUE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOMU
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-WOH U HAOIOJeHHE MpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa U UX COCAMHEHUN
(BO3MO>KHO HCIIOJIb30BaHHE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI00pEHHIA,
MOJIy4eHHEe, COOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KayeCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ocdaT-uOH M H3y4YEeHHE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAIMYECKUX PEIETOK aiaMmasa,
rpaduta, ¢ymwiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aICOpPOIMU PACTBOPEHHBIX BEIIECTB
AaKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOra3a, MojlyyeHue, coOupaHue, pacro3HaBaHue
U U3y4YEHHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJEHHE KAaueCTBEHHBIX peakuuil Ha kapOoOHAT U
CHWJIMKAaT-HOHbl W H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHHE C NPOAYKLHEH
CHUJIMKAaTHOM IPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a1a4y 1o Teme «BakHelmue
HEMETAJIJIBI U UX COCITUHEHUS.

MeTa/uibl M UX COeIMHEHUS

OOmast xapakTepUCTHUKA XUMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM HX
nonoxxenus B [lepronnueckont cucteMe xumudyeckux aemenToB 1. . Menaeneesa u crpoeHust
atoMoB. CtpoeHue MeraioB. Mertamudeckass CBsI3b M METaJNIMYecKas KpHUCTaUIMYeCcKas
pemérka. DJIEKTPOXUMHUYECKUHN psJ HanpsokeHU MerauioB. DuU3MYecKHMe M XUMHYECKHE
cBoiicTBa MeTayuoB. OO1IMe crocoObl mosyyeHust MeTaioB. [IoHATHE O KOPPO3MM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH32a) U
UX MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenoynbie MeTauibl: osokeHue B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE MX aTOMOB, HaXOXKJeHUE B mnpupone. Pusnueckue U XUMUUYECKUE
CBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{emoyHO3eMENBbHBIE METAJUIBI MarHuil M KajabUui: MnojoxeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMmeHtoB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJIEHUE B
npupojae. PU3NYeCKue U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedmme coeauHEHUs
KaJbIus (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B llepumonmyeckoil cucteme XumMuueckux syeMmeHToB [l U.
MeHeneeBa, CTpOCHHE aTOMa, HaX0XKJAE€HUE B mpupoae. Ouznyeckre U XUMHUYECKUE CBOMCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepmonuueckoid cucreme XuUMHUeCKuX 3neMmeHTtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJACHHUE B npupoae. Pusznyeckre U XMMUYECKUE CBOMCTBA
xene3a. Okcunsl, ruapokeunsl u conu skenesa (II) m xemesa (III), mx cocraB, cBoiicTBa U
IIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIUIaBOB, HMX (U3MYSCKUMHU CBOWCTBAMH,
U3y4YEeHHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONBb30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJblUs U HATPUS C BOJIOM (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB), HCCIEIOBAHUE CBOWCTB JXECTKOW BOJBI, MpoOIlecca TOPEHHs IKeleza B



KUCIIOpOJe  (BO3MOXXHO  HUCIOJIb30BAaHUWE  BUIEOMATEPHUANIOB), IPU3HAKOB  MPOTEKaAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KaJbllUs, AIFOMUHUS, IUHKA, xene3a (I1) u xenmesa
(III), memu (1), HaOnroieHWe U OMHMCAHKE MPOIIECCOB OKPAIIUBAHUS TIAMEHH MOHAMH HATpHS,
KaJIisl U KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKME BUIEOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX
CBOMCTB I'HJIPOKCHUA AJIFOMUHHUS U TUAPOKCUIA [IUHKA, PELIEHNE DKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHeme MeTamibl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuansl B TOBCEIHEBHOM JKM3HU YEJIOBEKA. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomb MpU XUMHUYECKHUX OXKOTrax H
OTPAaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKAroIIel cpelbl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPALUS
Benlects, nanee — [1/1K). Ponbs XxuMuu B pemieHu# 3KOJI0THYECKUX IPOoOIIeM.

Xumuueckuii IKcnepumenm:

H3y4deHre 00pasIioB MaTepruaaoB (CTEKIIO0, CIIJIaBbI METAJUIOB, TIOJIMMEPHBIC MAaTEPHUAIIb).

Mesicnpeomemmuole céazu

Peanuzanust MeXnpeaMETHBIX CBA3€H MPU M3YYEHWH XUMHUHU B 9 Kiacce OCyIIECTBIAECTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SABJISOIIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHSTHS: HAy4YHbIH (akKT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHajau3,  CHUHTE3,  Kiaccupukauus,  TMEPUOJAMYHOCTh,  HAOIIONECHHME,  IKCIICPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOICIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATEPUAITHI.

®dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsd, NPOBOJHUKH, IOJYIIPOBOJHUKH,
JTUDJIEKTPUKHY, (DOTOIJIEMEHT, BEIECTBO, TeJI0, 00BEM, arperarHoe COCTOSTHHE BElIecTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEmETKa, CIUIaBbl, (U3HUECKHe BeJIMYMHBI,
€IMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢ortocunrtes, npixanue, O6mochepa, 3KocHcTeMa, MUHEpalbHbIE YyI0OpeHMUs,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEILHBIE BEIIECTBA.

l'eorpacdusa: armocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
MCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUT'aKOTCA B XO/JI€ O6yquI/I${ XUMHHU B €IUHCTBE y‘IG6HOI>i ¥ BOCITUTATEIILHOM ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULHOHHBIMU  POCCHUHCKMMM  COLMOKYJBTYPHBIMM UM  JyXOBHO-
HpPaBCTBCHHBIMU HCHHOCTAMMH, MPHUHATHEIMU B 06IIIeCTBe npaBujIaMM U HOpMaMH IOBCIACHUA U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JImaHOCTHEIE PE3YIBbTATEI OTPAXKAIOT TOTOBHOCTH 06yqalonmxcs[ PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PAaCUIMPEHUE OIbITa NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTH4YeCKOro BOCIIMTAHMA:

LIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TIOHUMAaHMS 3HA4YeHHUs XMMUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIaJIETh JTIOCTOBEPHON MHGpOpManueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa U oOlIEeCTBa;

2)rpa:kIaHCKOr0 BOCIIUTAHUSA:

MMPpEACTAaBIICHHUA O COHUAJIIBHBIX HOpMax M IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIeI0BATENbCKOW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOPa3HON COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, I03HABATENbHBIX 3a/1a4,
BBITIOJTHCHUHU XHUMHWYCCKHUX OSKCIICPUMCHTOB, CO3JaHHUN y‘-Ie6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHUIO0 M B3aMMOIOMOIIM B IMpoLeccCe 3TOW yuyeOHOM NesTeTbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE NMOBCACHUEC W IIOCTYIKHM CBOUX TOBapI/IHIGﬁ C IMO3WIMKU HPABCTBCHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3)11eHHOCTH HAYYHOTI'0 TO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAYKHM M COCTABIAIOIINE OCHOBY JUIA
NOHUMaHMA  CYIIHOCTH HAyyHOW KapTHHbI MHpa, NpEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35IX YEJIOBEKa C MPUPOJHON Cpeoi, O posn
XMMHUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUHA TI0 XHUMHH,
HEoOXoIuMble Uil OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB W SBJICHUH, IO3HABATEIbHOM,
UH(POPMALMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIHHOMN paObOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYeHHMIO M TO3HaHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOM U HCCIEA0BATEIbCKON JEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HaINpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIeM;

4)popMupoBaHMS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 37I0POBBIM 00pa3 JKWM3HU, OCO3HAHHME IIOCIEACTBUNA W HENpPUSATHE BPETHBIX
NpUBbIUEK (YHOTpeOJIEHUsT alKorojs, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOIOACHUS
npaBwJl OE30MaCHOCTH TPH OOpAIIEHUH C XWUMHYECKHMMH BEIIECTBAMU B OBITY H pealbHOU
KHU3HH;

5)TpyaoBOro BOCIMTAHUSA:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO Npodeccuil 1 Tpyia pa3inyHoOro poja, yBakeHHe K
TPpyAy MW pe3yjiabTaTaM TPYAOBOM JEATEIIbHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAaHWM 1O XWUMHUHM, OCO3HAaHHBIH BbIOOp HWHAMBUAYAIBHOM TpaeKTOpUU



IOpOJOJKEeHNsT O00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,

OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi nmpodeccuoHaNbHON NeATeIbHOCTH U

pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ecCHOHANBHOM cpee;
6)3K0JI0TMYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKHU I11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHUE IIEHHOCTH 370pPOBOr0 U Oe30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUs paBUil O€30MacHOT0 MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYalMsX, YTPOXKAIOIINX 340POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, IMOJydaeMble NpU HM3YYEHUU XUMHH, JUJIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled PUPOAHON CPEOil, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KyJbTYpPBbl, OCO3HAHHUS INI00ATHOTO XapaKTepa 3KOJOTHYECKHUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, HKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
[T03HABATEIbHOW, KOMMYHHKAaTUBHOM U COLIMAIBHON ITPaKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33pEHUs OOILIEHay4Hble MOHATHS (3aKOH, TEOpHs, MPUHILIMII, TUNOTe3a, (HaKT, CUCTEMA,
IPOLIECC, IKCIIEPUMEHT U JPYTroe€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayYHOW KapTHUHE MHpa, U yHHMBEpCalbHble Y4eOHbIE NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PETyJSATHUBHBIE), KOTOpbIE OOECIeYMBAaIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCaIbHbIC Y4eOHbIE JeHCTBUSA

Ba3zoBble joruyeckue geiicTBus:

YMEHMSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICA XUMHYECKUX TOHATHH  (BBIIEIATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHITUAMH), UCHOIB30BATh MOHATHUS ISl OOBICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KiacCU(pUKALUU
XMMHUYECKHX BEILECTB U XMMHUECKHUX PEaKLUi, yCTAHABINBATh PUYMHHO-CIICICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yU€HUsl, CTPOUTH JIOTUUECKUE pacCyk/IeHUsl (MHAYKTUBHBIE, 1€JyKTUBHbIE,
10 QHAJIOTUH), 1€1aTh BBIBOABI U 3aKIIIOYECHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce NMO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUUECKHH 3HaK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyna M YypaBHEHHE XHMHYECKOM peakuud — TpH PpELIeHHH YydeOHo-
NO3HABATEJIbHBIX 3a/Jad, C Y4YETOM OTHUX MOJENBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XUMHAYECKHX PEaKIWH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJACTBEHHBIE CBSI3U H
HNPOTUBOPEUHSI B U3y4aeMbIX MTPOLECCAX U SBICHUSAX.

Ba3oBble nccienoBaresbckne 1eHCTBUA:

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTAa IMO3HAHUSA, a
TaK’K€ B KayeCTBE OCHOBBI il (OPMUPOBAHUS TUIOTE3bl 10 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3alMM M MPOBEACHHUIO YUYEHHYECKHX
SKCHEPUMEHTOB, YMEHHE HaOII01aTh 3a X0/10M MpOLiecca, CAaMOCTOSTEIbHO IPOrHO3UPOBATh €TI0
pe3ynbTar, (HopMyIUpOBaTh OOOOIICHHS M BBIBOIBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEI0BaHMsl, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHUE BbIOUpAaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALMIO PA3IUUHBIX BUI0B
¥ OpM IMpEaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa



XMMHUYECKOTO COJIEpKaHus, CIpaBOYHbIE Mocodus, pecypchl HHTepHeTa), KpPUTHUYECKH
OLICHHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METO/IbI U 3aMpOChl MPU MOUCKE U 0TOOpe nHpOopMaluu U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX ISl BBINIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUMa, MPUOOpETeHHe OIblTa B 00JacTH HCIOJIBb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYpO aKTHBHOT'O MCIIOJIb30BAHMS Pa3IMUHbIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYI0 (OpMYy THpeAcTaBICHUS
nH(poOpMallMd ¥ WJUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AHarpaMMaMH,
npyrumu popmamu rpauku U ©X KOMOUHALUSAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NesITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KaIOLIEe MPUPOIHON CPEIBI.

KomMyHHUKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

yMEHHsI 3aJaBaTh BOIPOCH (B XoJe Juaiora M (Miu) AMCKYCCHH) IO CYILIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJYyUYSHHbIE Pe3yJIbTaThl I03HABATEIBHOM 1€ATENBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCHEepUMeHTa (J1abOpaTOPHOIO OmbITa, J1a0OpaTOpHOM pPabOTHl MO HCCIEAOBAaHHIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOM U
UCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIMSA COBMECTHBIX JEUCTBUM, OINpe/ie]IeHNe KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee dS(@eKkTuBHbIE CMOCOObI pelleHHss y4eOHbIX W [O3HABaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIMOJIHEHUM 33/1aHUil ¢ y4€TOM TMIOJlyuyeHHMs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yJIbTaTa 3asiBJICHHOM LU,
YMEHHE MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUH 3a/1aHU.

HNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJEpXKaHMA,
YCTAHOBJICHHOTO JaHHOW (exepanbHONW pabodell MporpaMMoOH, BBIIENISIOT: OCBOCHHBIC
o0yyarolMMHUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeaMETHOW 00acTH «XUMHs», BHIBl NEATCIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaLny, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K konmy oOydenust B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLIUXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHUNA: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHAasT Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JOJs XUMMYECKOrO 3JIEMEHTa B COCIAMHEHHM, MOJISIPHBIH O00BEM, OKCHUJ,
KHUCJIOTA, OCHOBaHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakuus, KilacCU(pUKalMsg peakUui: peaklUM COEIUHEHUS, PEaKIMU Pa3I0KEHUs, pEeaKlUH
3aMeIICHUs, peakuu 0OMeHa, 9K30- U SHIOTEPMUUECKHUE PEaKIiH, TeIUIOBoU 3 ekt peakum,
SJIpO aTOMa, JIEKTPOHHBIN €10 aroMa, aTOMHas OpOUTallb, PaANyC aTOMa, XUMHUYECKas CBSI3b,
HOJISIpHAsl U HENOJsipHas KOBaJEHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BellecTBa (IPOLIEHTHAasI KOHIIEHTpallKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OTMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHUS (POpPMyJl BEIIECTB M ypaBHEHHUH
XUMUYECKHUX PEAKIIUI;
OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAAJIC)KHOCTh BEUIECTB K OINpeneIEHHOMY Kiaccy
COEZIMHEHUH 1o popMyiiaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTaHMYECKUX
COEJIMHEHUSX;
packpsiBaTh cMbIci [lepuonnyeckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAaHKE
MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHUYECKMX JJIEMEHTOB OT HX IIOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;
ONHKCHIBATh U XapaKTepHu3oBaTh TabmuuHyio ¢opmy lleproguueckoil cUCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MoArpynmna (A-rpynmna)» u «mnododnast noarpynmna (b-
rpymnmna)», Majblie ¥ OOJbIINEe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaOIUIIE
«Ilepnogmueckass cucrema xumuueckux odiaeMmeHToB JI. WM. MenaeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTUKAaMHU CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB MW 3apsan sjapa, odiiee
YHCIIO 3JIEKTPOHOB U PACHPECIICHNE UX 0 3JIEKTPOHHBIM CIO0SAM);
KJaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEAKIIUU
(TI0 YKCIy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY P HEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
HNOJTBEPXKJas  ONMCAHME IpPUMEpPaMHM  MOJEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XMMHYECKHUX PEaKIINi;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALICHUN B Pa3IMYHbIX yCIOBUIX;
BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa N0 (OopMyJie COSIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;
IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPDABHEHHUE,
0000111eHIEe, CUCTEMATHU3AIINI0, KIaCCU(UKAIUIO, BBISIBICHUE MPUINHHO-CIICJCTBEHHBIX CBS3eH
— I M3YYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHM, €CTECTBEHHO-HAYYHBIE METOJBI
NO3HaHUsI — HaONIOJIeHUWe, HW3MEpEHUe, MOJEINPOBAHUE, OJKCIEPUMEHT (peaslbHbIll U
MBICTICHHBIN );
ClIeIoBaTh MpaBUilaM IOJIb30BaHHUSI XUMUYECKOW MOCYJ0N U 1abopaTOpHBIM 000PYJOBaHHUEM, a
TakKe MpaBUIaM OOpPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMUSIMHU MO BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIOpPOAa), MPUTOTOBIEHUIO PACTBOPOB C OMpeAeNEHHOM MaccOBOW oyei
pacTBOPEHHOTO BEILIECTBA, IUIAHMPOBaTb W TMPOBOJAUTH XHMUYECKHE DSKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB INENOYEH W KHUCIOT C TMOMOIIBI0 HMHIWKATOPOB (JaKMyc,
(beHondTaNeHH, METUIOPAHXK U APYTHE).

K koHiy obydenus B 9 kiaacce mpeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMUYECKUUA 3JIEMEHT, aTOM, MOJIEKyJa,
MOH, KaTHOH, aHWOH, TMPOCTOE  BELIECTBO, CJOKHOE  BELIECTBO,  BaJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas pEaKUus, XUMUYECKas CBs3b,
TETUIOBON 2(PQEKT peaxiyu, MOJb, MOJISIPHBIA 00BEM, PacTBOp, SIEKTPOIUTHI, HEIIEKTPOIIHTHI,
INEKTPOIIUTHYECKAsT JTUCCOLMAIUS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble H HEOOpaTHUMBIE pPEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIC
peaklUMH, OKUCIUTEIb, BOCCTAHOBHUTENb, OKUCIECHUE M BOCCTAHOBIIEHHE, aJUIOTPOIHUS,
aM(pOTEpHOCTh, XMMHYECKasi CBA3b (KOBaJCHTHAs, MOHHAs, METAUNINYECKas), KPUCTAITHIeCcKast



pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKLUH, MPEAEIbHO
nomyctumas konueHtpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHUS (POpMyJl BEIIECTB M ypaBHEHHUH
XUMHUYECKHUX PEAKIIUN;

ONpEAEATh BAJIEHTHOCTb M CTENEHb OKHUCIEHHS XHMUYECKUX DIJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K OMPEIEIEHHOMY KIAcCy COEIWHEHUH IO
(dbopmynaM, BUJI XUMHUUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOH (opmyse, XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEANHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIIECTBA;
packpeiBaTh cwmbici [lepuonnueckoro 3akona [[. M. MeHneneeBa W AEMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCHIBaTh M XapaKTepH30BaTh TaOnuuHyo ¢opmy Ileprognueckoid cucTemMbl
XMMHUYECKHUX 3JIEMEHTOB: pasziiMyaTh MOHATUS «IJIaBHas moArpymnna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», maneie u OGojbliMe HEpUOIbl, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJWYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] Apa, oOlee YUCIIo 3JIEKTPOHOB M pacIpe/ielieHHue ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COEJUHEHMM B Ipelenax MajblX NEPUOAOB U IJIaBHBIX NOAIPYII C YUYETOM CTPOCHHS HX
aTOMOB;

KJaccu(uIMpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHe BELIECTBA, XUMUUYECKUE PEAKIIUU
(Mo uWcay W COCTaBy Y4YacTBYIOLIMX B pEaKIMM BELIECTB, MO TemioBoMy 3(hdexTy, 1o
M3MEHEHUIO CTENIEHEW OKHCIICHHSI XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClENU(PUUIECKHE XMMHYECKHE CBONCTBA IMPOCTHIX H
CJIOXHBIX BEILLECTB, MOATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

COCTaBJIAITh YPABHEHUS AIEKTPOJIUTUYECKON TMCCOLMALINN KUCIIOT, UIEJIOUEH U COJIEH, TIOJIHBIE U
COKpaIEHHBIE YPaBHEHMsI PEAKIMII MOHHOTO OOMEHa, YpaBHEHMs PEaKIUil, TOATBEPKIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMHU PA3IIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLIUi MOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOI0 OajlaHca 3TUX PEeaKIHA;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUYECKHX TPEBPAIIECHNAN B PA3JIMUHBIX YCIOBHSX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa O (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;

coOuro1aTh MpaBUiIa MOJIB30BaHUS XUMHUECKOW MOCyZoi U 1a00opaTOpHBIM 00OpYZOBaHUEM, a
TaK)Ke MpaBuiia 0OpallleHUsl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYEHUIO M COOMpAaHHIO ra3000pa3HbIX BEILIECTB
(aMMMaKa 1 yrieKkucsoro rasa);

IPOBOAMUTH PEAKIMM, MOATBEPKIAIOUIME KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX BEILLECTB!
pacro3HaBaTh OMBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOAHI-, KapOoHat-, docdar-, cunmkar-,
cyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3Y4YEHHBIX METaJJIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATU3aLUIO, BBISIBJICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — JUISl U3y4YEHUs
CBOMCTB BELIECTB M XHMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJABI IIO3HAHUSA —
HaOJII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, SKCIIEPUMEHT (pEeabHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsan4yecTBo 4acoB DIeKTPOHHBIE
o || Ha a a
N HMEHOBAHUE PasAeion 1 KonTtpoasnbie | [IpakTuyeckue (wpposrie)
n/m | TeM NporpamMmbl Bceero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1.1lepBoHayajibHble XUMHYECKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh
1] | CCTECTBOSHAHNS U 5 ) bubmuoreka [JOK
) MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
4yeJaoBeKa
12 BelecTBa u xuMuieckue 15 1 bu6mmorexa [IOK
) peakiuu https://m.edsoo.ru/7f41837¢
‘ Hroro no pazaeny H 20 H ‘

‘ Pasnen 2.BaxHeiimue npeicTaBuTe/J M HEOPraHUYECKHX BElIeCTB

21 Bo3znyx. Kucnopon. [Toustue 6 bu6mmoreka [IOK

) 00 okcHuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsitue o ] 1 bubmnoreka LJOK

) KHCJIOTaX U COIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bub6mmoreka [JOK

) OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 11 | | bubmuoreka [JOK

" || HEOpraHM4ECKUX COEeIMHEHUIN https://m.edsoo.ru/7f41837¢
Htoro no pazgeny H 30 H

Paznen 3.1lepuoanuecknii 3axoH u [lepuognueckasi cucrema xumnieckux djeMmenToB JI. U. MenneneeBa.
Ctpoenue aToM0B. XuMuueckas ¢Bsizb. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT

3.1

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema
XHMHYECKHX djieMeHToB Jl. M.

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



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

MenaeneeBa. CtpoeHue
aroMa

XuUMHUUYECKasa CBI3b.

bu6mmoreka [JOK

3.2 || OxuCIHTENLHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEIIHHBIC PEAKIIHH
Htoro mmo pasnen 15 bubmorexa LIOK
pasiety https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeM: 3 bubmmotexa LIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KoaunuyecTBo 4acoB

DJIEKTPOHHBIE
Ne || HammeHoBaHMe pa3iesioB U K (undposbie)
oHTpoJibHbIEe | [IpakTHYecKkue
/1 || TeM NPOrpamMMsbl Bcero 260ThI 260ThI o0pa3oBaTe/IbHbIC
P P pecypchl
Paznen 1.BeniecTBO M XMMHYECKHE PeaKIIHU
[ToBTOpenue u yriyoneHue
1.1 || 3HaHMI1 OCHOBHBIX Pa3EeiIOB 5 1 Egg?;ﬁe;iiorﬁn 412636
Kypca 8 Kiiacca o ]
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
) XUMHUYECKUX peaKIui https://m.edsoo.ru/7f41a636
DNEeKTpOIUTHYECKAS
1.3 || muccomuanus. XuMu4ecKue 8 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7t41a636
peaKIliM B pacTBOpax
‘ Hroro no pazgeny H 17 H
‘ Pa3zgen 2.HeMeTaJJILI M X CO€THHEHUS
OO01as xapakTepucTuka Butmiorexa [[OK
2.1 || XUMHUYECKHX JIEMEHTOB 4 1 HMOIHOTEK
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensl
OOm1ast xapaKTepUCTHKA
5o || XMMHYECKHX DJIEMEHTOB VIA- 6 bu6mmoreka [IOK
|| rpynmeL. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHHMSI
OO6mras XxapakTepucTuKa
53 || XMIMHUECKHX DJICMEHTOB VA- 7 1 bubmnoreka LIOK
|| rpynmeL. A3oT, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHEHHUSI
OO6m1as xapakTepucTruKa
2.4 || xumudeckux 3meMeHToB [VA- 8 1 2 E?S:I;I/(geeﬁiorﬁﬂ 412636
rpynnsl. Yriaepoa U KpEMHHI e ]



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

H U UX COeIMHEHUS

‘ Htoro no pazaeny H 25 H ‘
‘ Pa3nena 3.MeTaJiIbI H UX COeNHEHHS ‘
3.1 || O0mue cBOMCTBa METAIIJIOB 4 Eggg:l;l/ﬁzi(]i).orﬁﬁ 112636

39 Baxxueiinne MeTaIbl M UX 16 bu6mmorexa [JOK
COEIMHEHNS https://m.edsoo.ru/7f41a636
‘ Hroro no pazgeny H 20 H ‘
‘ Pa3znen 4. Xumus u okpyxkawuas cpeia ‘
41 BemectBa u maTepuainsl B 3 bub6aunoreka IIOK
YKU3HM YEJIOBEKA https://m.edsoo.ru/7t41a636
‘ Hroro no pazgeny H 3 H ‘
PeszepBHoOe Bpemst 3 EH6JI.H0TeKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne Kosmiecrso 1acos ‘ Nara D1eKTpOHHbIe H(POBBIE
|| Tema ypoka KonTtpousbnsblie | IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero HU3yYeHUS
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poias XuMuu B )KU3HU 1 bubmmoreka [IOK
yejoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMHUH 1 bubmorexa [IOK
& https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuia
3 paboThI B 1a00paTOpUN U PUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»
4 Yucteie BemecTBa 1 cMech. CiocoObl 1 but6mmoreka [IOK
pasziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 EIP;;( Telc/JIIqe?I/II(ea iﬁ:fgga(lf n2 uMepe 1 bubmorexa [IOK
a . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MOBApPEHHOU COJIN)»
bu6mmorexa [IOK
6 ATOMEL i MOCKYIIEL I https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ca0XXHBIE BELIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa LIOK
yJupHoe y https://m.edsoo.ru/ff0d2d50
o | Snomreeromens corpussonees. | B 10K
PMYITa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX YJICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHocuTeNnbHas aTOMHAs Macca. but6mmoreka [{JOK
OTtHOcHUTENbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHAYECKOro bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Moib. Bbubnuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 duznyeckue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoOTEKaHUSA bubnuoreka [JOK
XUMUYCCKUX PEaKIU https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHCHHSI https://m.edsoo.ru/ff0d3b88
BrrurcneHus: Konm4ecTBa, MacChl
’ bubnuoreka [JOK
17 || BemiecTBa MO YpaBHEHUAM XUMUUYECKUX )
peaKi https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMuueckux peakimii Bubmuotexa LOK
18 | (cocmanerms, pasnoicerns, https://m.edsoo.ru/ff0d3{34
3aMEIICHHMS, OOMEHa) O ]
M. B. JIoMOHOCOB — y4Y€HBIN- Buborexa [IOK
19 || sanuknoneauct. O6o0IeHne U https://m.edsoo ru/ f0d40cd
8 https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIVsI 3HAHHUH
20 Kontponbras padota Nel o reme bubmmorexa [JOK
«BerecTBa U XUMUYECKUE PEAKIIUM» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razon. Cocran BuGmorexa [IOK
21 || Bo3nyxa. Kucinopon — aneMeHT U hitbs://m.edsoo.ru/ff0d448e
ps://m. .
npocToe BeuecTBo. O30H
Ouznyeckue 1 XUMHUUECKHe CBONCTBA Butmiorexa [[OK
22| KuCHOPOJA (DCAKINU OKUCIICHH, hitps://m.edsoo.ru/f0d4614
ropenue). [lonsiTre 00 oKkcHaax o ]
‘ 23 H CriocoOblI MONTy4eHUs KHCIIOPO/ia B H H H H H bubnmnoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

71a60paTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue Kucmopoa

https://m.edsoo.ru/ff0d497a

TermnoBoit 3¢ ekt XuMUIECKOH
peakuuy, IOHITHE O

bubmnorexa [JOK

24 TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKIIHSIX
25 || Sarpranesie boree, enoeates aro BuGmnorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEAOTBPALICHHUS
26 || romysceste n sofuparte senopos BuGworexa LIOK
y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopoa — snemeHT u npocroe but6mmoreka [IOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHUEe CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [IpuMeHenne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 || IloHATHE O KHCIIOTAX U COJISIX Bubmorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TToJTydeHHsT BOAOPO/Ia B bubnuoreka [IOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 || Tlomeente n sabapartae sopopona BuGmnotexa LIOK
Y onp AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
3 Momsipablii 00bE€M ra3oB. 3aKOH bubmuoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542¢
33 || nemcorna raaa o arc wassermony BuGmorera LIOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenus 00EMOB ra3os I10 Butmiorexa [[OK
34 || ypaBHEHHIO PEaKIMH Ha OCHOBE 3aKOHA

00BEMHBIX OTHOIIIECHHI Ta30B

https://m.edso0.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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35 dOu3ndecKkue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [{JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsitue 00 bubmuorexa [JOK
HWHJIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopna xak pactBopurens. HacblleHHbIE Bu6muorexa LJOK

37 || ¥ HEeHACBHIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BEILIECTBA B PaCTBOPE T -
[IpakTuyeckas padora Ne 5 o Teme

38 «IIpuroroBneHne pacTBOPOB C bubnnoreka [JOK
ornpeaenéHHON MaccoBOU Joei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBAY

39 KonrponsHast padora Ne2 o reme bub6mmoreka [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KiaccupUKaIus, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue n XxXuMHU4YECKHE CBOMCTBA

41 | KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX E‘:‘clggl;l/ﬁzlilz(ﬁ)orﬁ/ FF0d664c
OKCHJIOB B :

42 OcHoBaHUSA: COCTaB, KJIaCCH(PUKAIIHSI, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XMMHUYECKHE CBOMCTBA bubmmoteka [{IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukarus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyuyeHue U XMMUYECKUE CBOMCTBA bu6muoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,

46 | cnocoObl NOTYYEHHUsI, XHMHUUECKUE Egg:jl/ﬁeé;icﬁ/ooa 49474
CBOMCTBA o ]

‘ 47 H [TpakTuueckas pabota Ne 6. Pemenue H H H H H bubnmnoreka [JOK
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AKCTICPUMEHTAJIBHBIX 3aJ1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COCTUHEHUI

https://m.edsoo.ru/00ad9b7¢

48 I'eneTnueckas cBsI3p MEKy KilaccaMu bubnuoreka [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
4 o
9 || O0OoO1IEeHHe U cucTEMaTH3AlHs 3HAHUHI https://m.edsoo.ru/00ad9ch2
K 0
50 || "Contanie rmoon neopramCoRX BuGnorexa LIOK
o p https://m.edsoo.ru/00ad9¢la
coeqUHEHNI
Ile e 110 acc a
g1 | e o Bumorera LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
Ilepuonuueckuii 3aKOH U BuGnnotexa LIOK
52 || Ilepuoauyeckasi cuicTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB JI. 1. MenneneeBa
53 || Ilepuoasl, TpyIIIbl, TOATPYIIILI bubmorexa LIOK
PHOJEL, TPY » TOATPY https://m.edsoo.ru/00ada52¢c
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
sinep. MzoTomnsl https://m.edsoo.ru/00ada342
CTtpoenue 3IEKTPO o00omoue
TPOCHHC SIICKTPOHHRIX 7101 KV bubmmoreka [IOK
55 || atomoB 2neMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MenaeneeBa
XapakTeprucThKa XUMHUYECKOTO
56 | 2"IEMCHTA IO €O MONOXKEHHIO B bubmmoreka [JOK
[Tepunoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoguueckoro 3akona st
57 || PAsBUTHS HAYKH M NIPAKTHKH. a. 1. bu6muoreka [IOK

MenpeneeB — y4€HbIN, IEJAror U
IpKJIaHUH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada96e

PeseprubIil ypok. O600meHNE 1

bu6mmorexa [IOK

>3 CHCTeMaTPiSaHHH 3HaHUi / 1 https://m.edsoo.ru/00adb33¢
Bcepoccutiickas mpoBepouHas paboTa
59 i(gHTE;’EII/’IZI1’;(13;20211/&9;122;;1\4;BL» 1 brbmrorexa HHOK
P . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepovHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTH ATOMOB 1 bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuueckas CBsI3b 1 Bubmorexa [JOK
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nossipHasi XuMHu4uecKas 1 bubnuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HenoasIpHAas XUMUYECKas 1 bubnnorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
64 | Cremens okucierms I https://m.edsoo.ru/00adae28
65 OKHCIUTETIFHO-BOCCTAHOBUTEIBHBIC 1 bu6nuoreka [JOK
peaKIuu https://m.edsoo0.ru/00adb076
66 || OxkucauTenIn U BOCCTAHOBUTEIU 1 Brbmrorexa HOK
https://m.edsoo.ru/00adb076
67 || cnrtoaon ot o rent | BuGorexa 10K
Tt https://m.edsoo0.ru/00ad9cb2
«CtpoeHre aToMa. XUMHYECKAs CBSA3hY
63 PesepBHblit ypok. O6001eHue u 1 bu6muoteka [{IOK
CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBo yacoB

DJIeKTpOHHbIe U poBbIE

Ne Hdara
Tema ypoka Konrtpoabnsblie | [IpakTuyeckue oOpa3oBaTte/ibHbIC

n/n Bcero U3y4eHus

padoThI padoThI pecypcsl
[Tepronnueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

) CBOMCTB XMMHYECKUX 1 bubmuoreka [JOK
AJIEMEHTOB TIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEpUOJI0B
Knaccudukanus u

3 HOMeHK(Jl'I)aT LIal HEOPraHUYECKUX 1 bubmorera [IOK

yP p https://m.edsoo.ru/00adb7e2
BEILIECTB
Buipl XMuMU4YeCKOM CBSI3U U
4 TI/II')IIBI KPUCTAJTINYECKUX 1 bubmorexa LIOK
L KD https://m.edsoo.ru/00adbac6
peméToK AUpS.//m.edSe0.NMYAIACHACH
Kontponbnas padota Nel o

5 teMe «lloBTOpeHue u 1 1
yrIIyOJICHHE 3HAHUH OCHOBHBIX
pa3zienoB Kypca 8 Kjaccay
Kinaccudukanmst Xxumuaeckux

6 eak I/Ig) o Ha3J'II/I‘lHLIM 1 bubmorexa LIOK
peakl p https://m.edsoo.ru/00adbcb0
MIPU3HAKAM
[TonsiTe 0 cKOpoCTH
XuMudeckon peakuuu. ITonstue bubmuorexa [IOK

7 1
0 TOMOTEHHBIX W T€TEPOTEeHHBIX https://m.edsoo.ru/00adbe9a
peaKIusIx

‘ 8 H [ToHsiTHE O XUMHUYECKOM H 1 H H H H bubnuoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

paBHOBecuu. DakTophl,
BJIMAIOIINUEC HA CKOPOCTH
XUMHYECKON peaKiuu u
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢c

UCCONHALINS. XUMHUYECKUE

9 OKucauTenbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHbBIE PEAKIIMU https://m.edsoo.ru/00adcade
o | eapan oo Bunionsa LOK
A LA https://m.edsoo.ru/00adcd68
ciabble JICKTPOTUTHI
11 || MonnHble ypaBHEHHS pEaKIIMil bubmmorexa HOK
P peaxt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT
I P ——— Bumorexa LIOK
pedl . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKOM
JIUCCOIHAIIII
XUMHYECKHE CBOMCTBA COJICH B
13 | cBere MpeCTaBICHUI 00 bu6mmoreka [JOK
AIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIUCCOITHAITTI
14 || TloHsTHE O THAPOIU3E COJICH bubmmorexa TIOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 gg:éclgjljleecgsgnpeailoh::;i.igHLIX bubmorexa TIOK
p https://m.edsoo.ru/00addbfa
3aJ1a49
KontpomnsHas padora Ne2 mo Bubmiorexa LIOK
17 || Teme «NEKTpOIUTUYECKAS

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

‘ H peakiuu B paCTBOPAX»

OO1as xapakTepucTuKa
18 || rasioreHoB. XUMHUYECKHUE
CBOMCTBA Ha MpUMeEpE XJopa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

XnopoBogopon. CosnsHast
KHCIIOTa, XUMUYECKHE

bu6mmoreka [IOK

COCIMHEHU B IIPUPOJE.
XHWMHUYECKHE CBOMCTBA CEPBI

19 CBOICTBa, MOJTyYCHUE, https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[IpakTuueckas pad6ora Ne 2 o

20 | TeMe «ITomyuenue conssHon bubmumoreka [IOK
KHUCIIOTBI, U3y4YeHHE €& https://m.edsoo.ru/00ade348
CBOWCTBY
Boruncnenus no ypaBHeHUsIM

71 || XMMHYECKHX peakuuii, eciiu bubmunorexa LIOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade4 88
M30BITKE

2 OO0mmas xapakTepucTuKa bu6nmmoreka [JOK
anemMeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTtpornHbie MOAUDUKAIIIH

23 | cepsL. Haxoxnenue cepol u eé bubmuoteka [JOK

https://m.edsoo.ru/00ade64a

CepoBoziopoJi, cTpoeHHeE,
24 | ¢uznveckue U XUMHYECKHE
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

Oxcuppl cepsl. CepHas
KHUCJIOTa, PU3HUECKUE 1

bu6mmoreka [IOK

JICKAIIMC B OCHOBC

2 .
> XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IIPHUMCHCHHUE
2% XUMUYECKUE PEaKIINH, bu6mmoreka [IOK

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MIPOMBIIIJICHHOTO CTI0c00a
MOJTYYEHUsI CEPHOU KUCITOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKaroIlei cpeapbl
COETMHEHUSIMH CEPBI

BrIuucinenne MmaccoBoi 10U

bubmuorexa [JOK

27
BBIXO/Ia MPOJYKTa peakluu https://m.edsoo.ru/00adec8a
OO6mras xapakTeprucTruKa
31eMeHTOB VA-rpynnsl. A3oT, Bubnuotexa LIOK

28 | pacnpoCTpaHCHHE B IPHPOL, https://m.edsoo.ru/00adeea6
¢bu3nvecKkre 1 XUMUYECKHE - ]
CBOMCTBA
AmMHEaK, ero pu3nvecKue u Butmotexa LIOK

) .

9 || xumueckue cBoiicTsa, https://m.edsoo.ru/00adf004

MOJIyYCHHE U IPUMECHEHUE
IIpaktuyeckas padora Ne 3 o Bubsorexa [IOK

30 || Teme «Ilonyuerue aumuaxa, hitps://m.cds0o.ru/00adf180
H3yYEHHUE Er0 CBOMCTB) o ]
A3oTHas KHUciaoTa, eé BuGmuorexa LIOK

31 || fuswaeckue u xumiraeckue https://m.edsoo.ru/00adf306
CBOMCTBA o ]
Hcnons3oBaHne HUTPATOB U
coJieil aMMOHUS B KauecTBe

3y || MMHEpATbHBIX yA00OpeHuit. bubnuoreka [JOK
XuMHU4ecKoe 3arpsa3HeHne https://m.edsoo.ru/00adf518
OKpY>KaroIlei cpeapbl
COEMHEHUSIMH a30Ta
docdop. Oxcun dhocdopa (V) u

33 dbochopnas kucora, bubmuorexa [JOK

¢busnvecKkrne 1 XUMHYECKHE
CBOMCTBA, MOJyYECHHUE

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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Hcnons3zoBanue pochartos B
KauC€CTBC MUHCPAJIbHBIX

bu6nmorexa [JOK

34 yaoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MPUPOIHON cpenbl hochaTamu
VYraepon, pacipocTpaHEHUE B Bubnnotexa LOK
35 | mpHpoxe, q)HSquvCKHe 1 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuppl yraepoaa, ux
¢busnvecKkre 1 XUMUYECKHE Buborexa LIOK
36 || cBOMCTBA. DKOJIOTMYECKUE
HPOBIIEMBI, CBA3AHHBIE C https://m.edsoo.ru/00adfebe
okcuaoMm yriepoaa (IV)
37 || YroapHas KUCJIOTa U €€ COIU bubmorexa HOK
https://m.edsoo.ru/00ae006c
[IpakTrueckas padota Ne 4 o
3g | Teme "IlosrydyeHune yriekucioro bubmuoreka [JOK
ra3a. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHauyaNbHBIE MTOHATHUS 00 Bubmorexa LIOK
39 || opraHnmYecKHx BeIIecTBax KakK o https://m.edsoo.ru/00ae054e
COCJIMHEHMSIX YIJIepoia T ]
40 || KpeMHuii u ero coeiuHEHUs bubmmorexa TIOK
P & https://m.edsoo.ru/00ae080a
[TpakTuyeckast padora Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3amad 1o reme «BaxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbl U UX COEIMHEHUS
KonrtponsHast padora Ne3 o Bu6nuorexa LIOK
42 || reme «BaxxkHenmme HeMeTalIbl
X COCITHHOHIS https://m.edsoo.ru/00ae0el8
‘ 43 H OO611ast xapaKTepuCTHUKA H H H H H bubmuoreka [IOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18

XUMUYECKUX DJIEMEHTOB — https://m.edsoo.ru/00ael103e
MeTaaoB. MeTtannuueckas
CBSI3b U METAJTNYECKASI
KpUCTAJUIMYECKas PEIIETKA.
du3nYeCcKre CBOMCTBA
METAaJLIOB
XuMHYECKHEe CBONCTRA
44 | MeTaiios. bubmuorexa [JOK
DNEeKTPOXUMHUUECCKUN P https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJLIOB
OOu1re cnocoObl MOTyYeHHS
MeTaiuioB. CIjiaBbl.
45 Beluucienus 1o ypaBHeHUIM bubmuotexa [JOK
XUMUYECKUX PEAKIUH, €CITH https://m.edsoo.ru/00ael 156
OJIUH U3 PEAreHTOB COJIECPKUT
MIpUMeECH
bu6mmoreka [IOK
46 || IlonsiTie 0 KOPPO3UU METAIIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4
7| Hlenourpie Metaiis! https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUJIPOKCUIBI HATPUS bubmmoreka [JOK
Y KaJIUs https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNbHBIE METATIIBI bubnmoreka [JOK
— KaJIbITUH 1 MarHUI https://m.edsoo.ru/00ael Se8
50 Baxueiinme coeTMHEHN bu6mmoreka [IOK
KaJIBLIMSI https://m.edsoo.ru/00ael5e8
51 O06001IeHne U CUCTEMATU3AIIHS
3HAaHUU
57 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bub6mmorexa [JOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
‘ 53 H [TpakTudeckas pabota Ne 6 o H H H H H bubnmnoreka [JOK



https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

Teme "JKEcTKOCTEL BOIBI U https://m.edsoo.ru/00aelae8
MeTOo/bl €€ ycTpaHeHus"
bubmnoreka LIOK
4 | A I
> JOMHHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA bubnuorexa LIOK
Y THJIPOKCH]IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 | XKeneso
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIAPOKCHUIBI U COTTU bu6moreka [IOK
xenesa (I1) u xxenesa (11I) https://m.edsoo.ru/00ae35¢6
58 O00011IeHNE U CUCTEMATHU3aIUs
3HaHUM
[IpakTuyeckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3aa4 1o reMe «Baxnelme https://m.edsoo.ru/00ae3de8
METAJUILI U KX COSIUHEHUS
Brruncienus mo ypaBHeHHSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B Butmiorexa [OK
60 || m30prTke MM conEpKIT https://m.edsoo.ru/00ael1750
npuMecHy. Beraucienus
MacCOBOM JIOJIM BBIXOJIa
MPOJIYKTA PEAKIH
61 O00011IeHNE U CHCTEMATH3AIUA
3HAaHUH
Kontponbras padota Ne4 o
62 | TeMe «BaxHenIe MeTalIbl U
WX COEIUHEHUS
63 BemecrtBa u maTepuainsl B bu6mmoreka [JOK
MMOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
‘ 64 H XHUMHUYECKOE 3arpsi3HEHUE H H H H H bubnuoreka [IOK
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H OKPYKaIOIIeH cpepl

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

65 Ponp xumuu B perieHnu 1 bubnuorexa LIOK
9KOJIOTMYECKUX MPoOIIemM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHIE 1 1 bubmuotexa [JOK
CUCTeMAaTH3aIHsI 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepHsbiit ypok. O000mIeHNE 1 1 bubnuoreka [JOK
CUCTEMATH3AaLNA 3HAHUI https://m.edsoo.ru/00adb33c¢
63 PezepHblit ypok. O00011eHNE 1 1 bubnuorexa LIOK
cUCTeMaTH3alysl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
IpoBepPsAEeMOro
pe3yabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme: ((HCpBOHa‘laJIBHBIe XUMHWYCCKUC TOHATHA

1.1

PacKpbhIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHSATHH: aToM, MOJIEKyJa,
XUMUYECKUN DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(omHOpOHAST M HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAas U
MOJIEKYJISIpHAasE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JI0JIsl XMMHYECKOTO 2JIEMEHTAa B COCIMHEHHUH, MOJISIPHBIA 00BEM,
XUMHYECKAss PEAKITNs, KIACCU(PUKALUS DPEAKIWA: PEaKIUU COCIHHCHUS,
peakuy Pa3joKCHHsI, PEaKIMHd 3aMCIIEHHUs, PeaKIuu OOMEHa, JK30- M
SHIOTEPMUYECKUE PEaKIUH, TEIUIOBOH d((deKT peakmuu, pacTBOp,
MaccoBas JI0JisI BelecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHH H
OPUMCHATD OTH IOHATHUA IIPU OIIMCAHHWM BCIICCTB M UX HpeBpaH_IeHI/Iﬁ

1.3

UCIIONIb30BaTh XMUMHYECKYI0 CHMBOJHKY [UISI COCTaBJIeHHS (opMyl
BEIIICCTB U YPABHECHUN XUMHUYECKUX PEAKIUU

1.4

PaCKpbeIBaTb CMBICII 3daKOHOB COXPAaHCHHA MACCbl BCHICCTB, IMOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YUYCHMA, 3aKOHA ABora,upo

1.5

onpeacsiTb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAMHCHHUAX

1.6

KJIaccu(UIMPOBaTh XMMUYECKHE peaknuu (10 YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TEILIOBOMY (D (HEKTy)

1.7

BBIYHCJIATE OTHOCUTCIBbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChbl BCIICCTB

1.8

BBIYHCIISATH MACCOBYIO JIONIO XHMHYECKOTO JJIeMEHTa 1o ¢opmyle
COEIMHEHMUS,

1.9

BBIYUCJIATh MAaCCOBYIO JOJI0 BCIIECTBA B PACTBOPE

1.10

MPUMEHATh E€CTECTBEHHOHAYUYHbIE METOJbl TIO3HAHUSA — HaOJII0ICHHE,
U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEaJIbHbII U MBICIICHHBIH )

ITo Teme: «Baxkuelmme MNpCACTABUTCIIM HCOPIraHMICCKUX BCIICCTB»

2.1

PaCKpbIBAaTb CMBICJI OCHOBHBIX XHMHYCCKUX TOHSTHM: OKCHJ, KHCJIOTAa,
OCHOBAHHUEC, COJIb

2.2

ONPEAENATh MNPHUHAUIEKHOCTh BEMIECTB K  ONPENEIEHHOMY  KJaccy
COeIMHEHMH 10 hopmysiam

2.3

KJ'IaCCI/I(i)I/IHI/IpOBaTB HCOPTraHNMYCCKUC BCIICCTBA
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XapakTepu30BaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, MOATBEPKJAsl ONMCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIIUN

2.5

MMPOrHO3UpPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT UX KAa4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHMHYCCKHUX npeBpameHHﬁ B
PA3JIMYHBIX YCIOBHUAX

2.6

cJie10BaTh MpaBUjIaM MOJIb30BaHUS XUMHUUYECKOM MOCY 101 U 1TaOOpaTOPHBIM
0o0OpyJIOBaHHEM, a TaKKe TMpaBujaM oOOpalleHHs C BelleCTBAMU B




COOTBECTCTBUU C HUHCTPYKIUAMHA 110 BBITIIOJIHEHUTIO J'Ia60paTOpHI>IX
XHUMUYECKHX OIBITOB IO TIOJIYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIECTB
(BoopoJia M KHCJIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACIEHHON
MacCOBOM [I0JICH pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHYCCKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C MTOMOIIIBIO HHAUKATOPOB (JIaKMyC, (peHo(pTaienH, METHIIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOMN pEeaKIIuu

ITo Teme: «Ilepnonnueckuit 3axkoH u [lepuonnueckas cucreMa XUMHYECKUX
snementoB JI. WM. MenneneeBa. CTtpoeHue atoMoB. XUMHUYECKas CBA3b.
OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITUI)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX TMOHSTHUH: SIpO aToma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, paglyCc aToMa, XUMUYeCcKas
CBSI3b, MOJISIpHAS u HEMOoJIsIpHAs KOBaJICHTHAs CBSI3b,
ANIEKTPOOTPHUIIATEILHOCTh, MOHHAS CBSI3b, MOH, KAaTHOH, aHHUOH, CTENEHb
OKHUCIIEHUS

3.2

KJIE[CCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

ONMHUCBHIBATh M XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonnueckoit
CHUCTEMBl ~XHMHUYECKHX DJIEMEHTOB: pa3NuyarTh TOHATHA «TJIAaBHAS
noarpymnna (Arpynmna)» u «mnobounas noxarpymnmna (brpymmna)», «mansie» u
«00JIbLIINE) TEPUOIbI

3.4

packpeiBaTh cMmbica  [lepumonmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHS B HepnonnquKoﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HAUEHHUsI, KOTOpbIe UMeIOTCs B Tabmuue «lleproguyeckas
cuctemMa xumudeckux osiemeHToB JI.JMI. MeHnneneeBa» ¢ 4YHMCIOBBIMU
XapaKTCPUCTUKAMU CTPOCHHA ATOMOB XHMHUUYCCKHUX 3JICMCHTOB (COCTaB n
3apsa  sApa, oOOIIee 4YHUCIO DJJIGKTPOHOB U paclpefielieHne UuX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

onpeacIATh CTCIICHL OKHUCJICHHUA 9JICMCHTOB B GI/IHapHBIX COCAUHCHUAX

3.7

OTpeAeNATh BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsT W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUX

9 KJIACC

Kon
IpoBepPsAEeMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo u XumMudeckas peaKnus»

1.1

pacKpbIBaTb CMBICT ~OCHOBHBIX XHMHYECKUX TIOHSATHUM: pacTBOp,
BJIEKTPOJUTBI,  HEAJEKTPOJUTHI,  AJIEKTPOIUTHYECKAs  JHUCCOLMALMs,
peakIMyi HMOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOe paBHOBECHE,
oOpaTuMbie ¥ HEOOpaTHUMbIE PEAKIINH, OKUCIUTEIFHOBOCCTAHOBUTEIHHBIC
peaKIUH, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHUE U BOCCTaHOBJICHUE,
aJIIoTpoIHs, aMQOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAsl, MOHHAS,
MeTAJUTMYECKas), KpUCTALIMYECKass peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON PeaKIuu

1.2

WIIIOCTPUPOBATE  B3aMMOCBA3b  OCHOBHBLIX XHMHYCCKHUX MOHATHUH |




IMIPUMCHATH OTU MMOHATHSA IMPU OITMCAHWH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATH ypaBHeHI/Ifl BHGKTPOJ'H/ITI/I‘IGCKOI\/'I aucconualnnn KHCJIIOT,
IIEJIOYEH U COJICH, TIOJIHbIC U COKPAIIEHHBIC YPAaBHEHUS PEeaKIUii HOHHOTO
oOmena

1.4

PacCKpbIBaThb CYIIHOCTH OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/If/'I
IOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKquI

1.5

MIPOBOAUTH PAcU€Thl 10 YPAaBHEHUIO XUMUYECKOM peakiuu

IIo Temam: «HemeTamasl M HUX coeguHeHHsI» U «MeTamwapl U HUX
COETUHEHUID

2.1

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME M crenuduyeckrue XUMUYECKHe
CBOMCTBAa IPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPXKAAsl OIHCAHHE
IIpUMEpaMU MOJICKYJISIDHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKLIUN

2.2

COCTaBJIATE YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAIOIINX CYHIECTBOBAHUEC
TeHETHYECKOM CBS3U MCXKAY BCHICCTBAMM PA3JIMYHBIX KJIACCOB
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IIPOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBUCHMOCTH OT HUX CTPOCHMUA,
BO3MOXHOCTH TMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B Pa3iIWYHBIX
YCIOBHUAX
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ClieIoBaTh  MpaBWJIaM  TOJIb30BAHMS ~ XUMHUYECKOW  MOCYIOH
1a00paTopHBIM O0OpYJOBaHUEM, a TaKXKe TNpaBWiaM OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMU 110 BBIIIOJHEHHIO
Ha60paT0pHBIX XUMHUYCCKUX OIBITOB IO IOJYUYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YIIIEKUCIIOrO ra3a)

2.5

MPOBOJUTh  PEAKIMH, IOATBEPXKAAIONINE  KadeCTBEHHBIH  COCTaB
Pa3NUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJOPHI-, OpOMUT,
noaua, kapoonar, pocdar, cunukar, cyiabdar, THAPOKCUTNOHBI, KATHOHBI
AMMOHMH, HWOHbI H3YYCHHBIX MCTAJUIOB, HNPUCYTCTBYIOIIUC B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

[To Teme: «XUMHS U OKPY>KAIOIIAs Cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmHYeckux mnoHsTtuil: IIJIK Bemecrtsa;
KOppO3Hsl METAJIIOB

3.2

MIPUMEHSTh OCHOBHBIC OTEpPAllMU MBICIUTEIBHON JAEeITeTbHOCTH — aHalln3
U CHUHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEeMAaTU3aIHI0, BBIIBICHHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJIsi M3y4YeHHUs CBOICTB BEIIECTB U
XUMUYECKUX PEaKUUN; €CTeCTBEHHOHAYYHBIE METOJbl TMO3HAHUS —
HaOo/iIeHne, U3MEepeHne, MOJAENUPOBAaHUE, IKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaHLHI)IG XUMHNYCCKUC ITOHATH A

1.1

[Ipenmer xumuu. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. PU3MUECKUEe CBOMCTBA BEIMIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsTe o mMeTomax mo3HaHWs B XuMuHU. YucTeie BemiecTBa u cMecd. CriocoObl
pa3zeNieHusl cMecei

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U coKHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTEIbHas
MOJIEKYJIsIpHasg Macca. MaccoBasi 10JIsi XMMUYECKOIO JJIEMEHTA B COCAUHCHUH

1.5

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMUECTBA, MACChI
U 4YHclia CTPYKTYpPHBIX €IMHHII BelecTBa. Pacu€Tel mo ¢opmynaM XHUMHUYECKUX
COEIMHEHHI

1.6

du3nYecKue U XUMUYECKUE SIBIICHHUS. XUMHUYECKasi Peakius U e€ MpU3HaKu. 3aKOH
COXpaHCHHMsST MacChl BemIeCTB. XHMHUYeCKHe ypaBHeHHs. Kiaccudukarms
XUMUYECKHUX PEaKluid (COeTMHEHMS], Pa3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IOCYIOM, C IpaBUIAMU
paboThl B 1abOpaTOpUH U MpUEMaMH OOpaIIeHHs C JJabOpaTOPHBIM 000PYIOBaHUEM,
M3YYCHHE W ONMHUCaHWe (PU3MYECKUX CBOWCTB OOpPAa3IlOB HEOPTAHMYECKUX BEIIECTB,
HaOmoieHue gu3ndeckux (TUiaBIeHUE BOCKA, TasHHUE JIbJa, pacTUpaHHUE caxapa B
CTyNKE, KWUIEHHE M KOHJIEHCAlUsI BOJBI) M XUMHUYECKHX (TOpEeHHE CBEYH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KUCIOTOW) SIBJICHUH,
HAONlIOJICHWE W OINMCAaHWUE TPU3HAKOB TMPOTCKAHHWS XUMHUYECKUX PEaKIuit
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBanum, B3auMMOJEHCTBHE jXelie3a C
pactBopom coiu meau(ll), m3ydenne crmocoOOB pasneneHus cMecei (C MOMOIIBI0
Marfuta, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTWUIAIMUSA, Xpomarorpadus),
MIPOBEJICHUE OYHMCTKH TOBAapeHHOM COJM, HAONIO/IEHHE M ONMHCAHHE Pe3yJIbTaTOB
MPOBEACHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHUE
MOJeNIe MOJIEKY (IIapOCTEPKHEBBIX )

Baxuelime npeIcTaBuTeNId HEOPraHMYECKUX BEIIECTB

2.1

Bozayx — cmeck razoB. CocrtaB Bo3myxa. KHcaopoa — 37eMeHT U MPOCTOe BEIIECTBO.
Haxoxnaenue kucmopogaa B mpupoae, (PU3MYECKUE M XHUMUYECKHE CBOMCTBa
(peakuu topenus). Oxcuapl. [lpumenenue kucmopoma. CrocoObl TMOTy4YEHUS
KHCIIOpOJla B JIA0OpaTOPUU M MPOMBIILIEHHOCTH. KpyroBopoT kuciopoja B
npupoje. O30H — aI0TponHAsT MOAM(PUKALIMSI KUCIOpOaa

2.2

TermoBoit 3¢ (deKkT XUMUYECKON peaKnu, TePMOXUMHUYECKHE YPaBHEHUs, 9K30- H
SHAOTEPMHUUYECKHE peakuuu. TOIMBO: Yroip M MeTaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE apHUKOBOTO 3¢ dekra, paspyiieHre 030HOBOTO CIIOs
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Bonopox — anmeMeHT M mpocToe BelecTBO. HaxokIeHue BOAOpOAa B MPHUPOJIE,
(bu3HYecKrue ¥ XUMUYECKHE CBOWCTBA, IIPUMEHEHHE, CIIOCOOBI moy4eHust. KucinoTer u
COJTH
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MounsipHbiii 00BEM Ta30B. Pac4€Thl MO0 XMMHYECKUM YPaBHEHUSIM




2.5

dusnueckue cBOMCTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelieHHble n
HEHACBIIICHHBIE PAacTBOpPLI. PacTBOpMMOCTB BewecTB B Boje. MaccoBass nons
BEIIECTBA B pacTBope. XUMHUECKHUe cBoicTBa BoAbl. OcHOBaHus. Poib pacTBOpoB B
IIpUPOIE U B XU3HU uenoBeka. KpyroBopor Boasl B INpupoie. 3arpsi3HEHUE
MpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJ

2.6

Knaccupukanus Heopranmdeckux coeamHeHuid. Oxcuapl.  Knaccudukarms
OKCHJIOB:  cojeoOpasymomue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) W
HeconeoOpa3ytomue. Homenknarypa okcujgoB. Dusmueckue M XUMUYECKUE
cBoMcTBa OKCcHUI0B. [Tosryyenue okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHOBaHUMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkmarypa ocHoBaHuil. @U3MYECKHME U XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[TonydyeHue oCHOBaHMI

2.8

Kucnorel. Knaccudpukanus xucmor. Homenkmarypa xkuciaor. ®Pusmdeckue u
XMMHYECKHE CBOWCTBAa KHUCIOT. Psan aktuBHoctn wmeramwnoB H.H. bekerosa.
[Tomy4yeHue KUCIoT

2.9

Comu. Howmenkmarypa coseil. dusznueckue M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneun

2.10

I'eneTnyeckas CBs3b MCXKAY KlIaCCaMH HCOPIraHUICCKUX COE€JUHEHUH

2.11

XUMHUYECKUH 3KCIEPUMEHT: KAUYECTBEHHOE OIPEACIICHUE COIEpKAHUs KUCIOpoa B
BO31yXe, MOTy4YeHHe, coOupaHue, paclio3HaBaHue U U3yYeHUE CBOMCTB KHUCIOPOJa,
HaOII0/IeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE C 00pa3laMy OKCHIOB M OIIMCAHUE
UX CBOWCTB, OJTyYeHHUE, COOMpaHUE, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOJOPOAA
(ropenue), B3aumojeicTBue Bojgopona ¢ okcupom wmenu(ll)  (Bo3zmoxkHO
WCIOJIb30BaHNE BUEOMATEPHAIIOB), HA0II0IeHHE 00Pa3I0OB BEIIECTB KOJIMUYECTBOM
1 Monb, wuccienoBaHME OCOOEHHOCTEH pPACTBOPEHMsI BELIECTB C Pa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCOBOM AoJei
pacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHE BOJBI C MeTa/UIaMU (HaTpUueM U
KanplueM) (BO3MOXKHO  MCIIOJIb30BAHHME  BHAEOMATEpUAIOB),  OINpeAelieHUE
pPacTBOPOB KHUCJIOT U IIEJOUYEH C MOMOIIBI0 MHAMKATOPOB, UCCIIEI0OBaHHE 00pa3LoB
HEOPraHMYECKUX BEIECTB Pa3MYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHHS OKPACKU
MHAMKAaTOPOB B pacTBOPax KUCIOT U ILEJI0Yell, U3yuyeHUE B3aUMOJEUCTBUS OKCUAA
meau(Il) ¢ pacTBopoM cepHOIl KHCIOTBHI, KHCIOT C METaUlaMH, peakiuil
HEUTpaNHM3alliy, TOJYyYEHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3334 0 TEME
«BaxHeiye Kaacchl HSOPraHUYECKUX COSTUHEHUM

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMU4ECKUX 3i1eMeHToB J1.1.
MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-
BOCCTaHOBUTEIIPHBIC PEAKIINH

3.1

[lepBble MOMBITKU KIaCCU(PUKAMH XUMHUYECKHX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX D3JIEMEHTOB (ILIEJOYHBIE M ILNEIOYHO3EMEIbHbIE METAUIbl, TaJOTeHBI,
WHEepTHBIE Ta3bl). OJIEMEHTHI, KOTOphle OOpa3yloT aMm@oTepHble OKCHIBI U
TUAPOKCHIBI

3.2

[lepnonnueckuit 3akoH. Ilepmonnueckas cucrema XumMu4eckux snemeHToB [I.1.
MenneneeBa. Koporkonepuonnas u amuHHonepuonHas ¢opmsl [lepuonnueckoit
cucteMbl xumudeckux dnemeHToB J[.M. Menneneesa. Ilepmoasl u Trpynmsl.
Pu3HYeCcKUil CMBICII IOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIBI JIEMEHTA
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Crpoenne aromoB. CoctaB aromMHbIX saep. M3otombl. Onektponbl. CTpoeHue
DJICKTPOHHBIX  000JIOYEK  aToMOB  TepBbIX 20  XUMHUYECKMX  DJIEMEHTOB




[lepnonnueckoit cucremel .M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO
3JIEMEHTA MO ero noyiokeHuro B [lepuoanueckoit cucreme JI.M. Menaeneena

3.4

3aKOHOMEPHOCTM  HM3MEHEHHsI paauyca aTOMOB XHMHYECKUX  DJIEMEHTOB,
METAJUTMYECKUX M HEMETaJUTMUYECKUX CBOMCTB IO TPYyIaM M MepHojaM. 3HAYCHUE
[lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. /.M. MenneneeB — yu€HbIN U TpaXKJaHUH

3.5

Xumnueckass  cBa3b.  KoBaneHTHass  (MOJisipHAsT W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

Crenenp oxwuciaeHUsI. OKHUCINTEIHFHOBOCCTAHOBHUTCIBHEIC pEaKknuu. HpOHCCCBI
OKHCJICHMS U BOCCTaHOBJICHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH HKCIIEPUMEHT: U3y4eHrEe 00pa3IoB BELIECTB METAJIOB U HEMETAJLIOB,
B3aMMOJICHCTBHE THIPOKCHIA IMHKA C PACTBOPAMHU KUCIIOT M LIETIOYEH, TPOBEACHUE
OIIBITOB, WJNTIOCTPUPYIOMIUX ITPUMEPBI OKUCIIUTCIIEHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
(ropeHue, peakIiuu pa3ioKeHUs, COSTMHCHUS)

9 KJIACC

Kon

IIpoBepsieMblIil 3JI€MEHT COAEPKAHUS

1

BeniecTBo 1 xumMuueckas pCaKmusi. HOBTOpeHI/Ie

1.1

[Teproanueckuii 3akoH. Ilepmoamyeckas cucrtema Xumu4deckux snemeHtoB J[.U.
MenneneeBa. CTpoeHHEe aTroMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX NEPHOIOB, KM, KAIBIHI U UX COCTUHEHUH
B COOTBCTCTBHHM C IIOJIOKCHHEM DJJIEMCHTOB B HepHOI[I/I‘IGCKOfI CUCTEMEC H
CTPOEHHEM HX aTOMOB

1.2

CrpoeHue BelecTsa: BUABl XUMUYECKOU CBA3H. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW pEIIETKM W BUIA
XUMU4ecKol cBsa3u. Kilaccudukanus n HOMEHKIAaTypa HEOpPraHMYECKHX BEIIECTB
(MexxayHapoHas U TpUBUAJIbHAsL). XMMHUECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS
K pa3Iu4YHbIM KJIacCaM HEOPraHWYECKHX COCOUHCHMM, TEHETHYECKas CBA3b
HEOPraHWYECKHUX BEIIECTB

1.3

Knaccudukanus XUMUYECKUX PEAKIMA MO Pa3IMYHBIM TpU3HAKAM (10 YHCTy U
COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHUIO CTEMEeHEH OKHCIICHHS XUMHUYECKUX 3JIEMEHTOB, M0 OOPaTUMOCTH, IO
Y4acTUIO KaTajau3aTopa). JK30- U SHJOTEPMHUECKHE PEAKIMH, TEPMOXHUMHUYECKUE
ypaBHeHUs. [IOHATHE O CKOPOCTH XMMUYECKON peakLMU

1.4

[TousTue 006 O6paTI/IMHX 151 HeO6paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. Ilonstue o
FOMOI'CHHBIX M T'€TCPOrCHHBLIX PCAKIUAX. IlonsTHe 0 XMMHYECKOM PaBHOBCCHHU.
cDE[KTOpI:I, BJIMAIOIIUEC Ha CKOPOCTH XUMHYECKOMN p€akuu U TOJIOKCHHUC
XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pe€akuunu, I-)J'IGKTpOHHI)II\/'I OajaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOU peaKknuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKm/Iﬁ C HUCITIOJIB30BaHHEM METOJa
QJICKTPOHHOT'O OanaHca

1.6

Teopust >IEKTPOIUTUUECKOW JTUCCOIMALMU. OJIEKTPOJUTHI M HEIIEKTPOJIHTHIL.
Katnonbl, annonsl. MexXaHu3M [IHCCOLMALMHA BEIIECTB C Pa3JIMYHBIMH BUIAMHU
xuMuueckoi cBsi3u. CreneHb nuccounanvu. CuibHble U cialOble DIEKTPOIUTHI.
Peakimu woHHOTO OOMEHA. YCIOBHSI TPOTEKAHUS pPEaKIWii HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHblE HWOHHBIC YpaBHEHMs peakuuil. CBoiicTBa KHUCIOT,




OCHOBaHUM U COJIEN B CBETE MPEJICTABICHUN 00 AJIEKTPOIUTUUECKON TUCCOLUALINU.
KauecTBeHHBIE peakMy Ha MOHBI. [IoHATHE O THIPOIN3E CONeil

1.7

XUMHYECKAH HKCIEPUMEHT: O3HAKOMJIGHHE C MOJCISMH KPUCTALUTHYECKHX
pEHIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMeTauIoB (Tpadura u anmasa),
CIIOKHBIX BEUIECTB (XJOpUAA HATPUs); HCCICAOBAaHHWE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEakuu OT BO3AECUCTBUSA pa3IUYHbIX (AKTOPOB; HCCIEIOBAHUE
ANIEKTPOIIPOBOJHOCT PAcTBOPOB BEILECTB, MpoIecca TUCCOLMAIMU  KHCIOT,
menoueil u coneil (BO3MOXKHO HCIHOJIb30BAaHME BUAECOMATEPHAJIOB); IPOBEICHUE
OIBITOB, WUTIOCTPUPYIOIIMX TNPHU3HAKH NPOTEKAaHHS PEaKUUil HOHHOTO OOMeHa
(oOpa3oBaHme ocajgka, BBIOENEHHE Ta3za, oOOpa3oBaHUE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHMTENbHO-BOCCTAHOBUTENBHBIX  PEaKLUi
(ropeHHe, peakIH Pa3IOKEHHs, COSAMHEHUS); PAaClO3HABAHWE HEOPTaHUYECKHUX
BEIIECTB C IOMOLIbIO KAYeCTBEHHBIX pEaKUWi Ha HWOHBI; pELICHHUE
OKCHICPUMCHTAJIbHBIX 3aJ1a4

HemeTaimie! 1 ux COCIMHCHUA

2.1

OO0mas xapakTepucTuKa rajioreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
raJloreHoB. XHMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa (B3aUMOJEHUCTBHE C
MeTaljlaMi, HeMeTaUlaMH, Iuejgoyamu). XiopoBoaopoi. ConsiHas KHCIIOTa,
XUMUYECKAE CBOMCTBA, IIOJNy4YeHHE, INpuMeHeHue. [lelictBue xyopa U
XJIOPOBOJIOPOJIa HA OPTaHMU3M 4elloBeKa. BaxkHelne Xaopuapl U UX HaXOXKICHUE B
IIpUpPOJE

2.2

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbsl. Oco0eHHOCTH CTPOEHHs aTOMOB,
XapaKTepHble CTeNeHu okucieHus. CTpoeHHe U (QU3NYECKHe CBOMCTBA IMPOCTHIX
BEIIIECTB — KHUCJIOPOAA M Cepbl. AJUIOTPOITHBIE MOAU(DUKALMN KHUCIOPOAA U CEpHI.
XumMuyeckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, PU3NUECKHE U XUMUYECKHE
cBoiictBa. OKcHIBl CE€pbl KakK INPEICTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCTI0Ta, PU3NYECKHEe U XUMUYECKUE CBOMCTBA (00lIMe Kak MpeacTaBUTENs Kilacca
KACIOT M creunuduyueckue). XUMHUUECKUE pEakLuHu, JeKalue B OCHOBE
IIPOMBIIIJIEHHOTO crocoba moiy4yeHus cepHoil kuciotel. [Ipumenenue. Comu
CEpHOI KHCIIOThI, KAUECTBEHHAs peakius Ha cynbdaT-uoH. Haxoxnenue cepsl u eé
COCMHEHUN B IpUpofe. XHMHUYECKOE 3arps3HEHHE OKPYKAIOIMIEW Cpenabl
COCJIMHEHUSIMH Cepbl (KUCIOTHBIE IO0XKIHM, 3arpsA3HEHUE BO3AyXa U BOJOEMOB),
croco0bl €ro NpeoTBpaIICHUs
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OO0mas xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBbIE CTENEHM OKUCICHMSA. A30T, paclpoCTpaHEHHWE B NPHUPOIE,
du3nueckne U XUMHUYECKUe cBocTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €To
¢u3nyeckre ¥ XMMHUYECKHE CBOWCTBA, MOJyyeHHe U npuMeHeHue. Comu aMMOHUH,
nux (1)I/ISI/IIICCKI/IG 1 XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBennas peaKknusg Ha
MOHBl aMMOHHS. A30THas KHCJOTa, €€ MOJy4eHHe, (U3MYECKHE M XHMHUYECKHUE
cBoiicTBa (OOImME Kak TPEACTaBUTENS Kiacca KUCIOT U CHEHH(HUYECKHE).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KAYeCTBE MUHEPAIBHBIX Y0OPCHUH.
XHUMHYECKOE 3arpsi3HEHUE OKpPY KaloIIel cpelibl COEUHEHUSAMH a30Ta (KUCJIOTHbBIE
JIOK]TH, 3aTPsI3HEHUE BO3/1yXa, OYBBI M BOJOEMOB)
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dochop, amrorporHbie Moaudukanuu ¢docdopa, (Gu3NUECKHe W XUMHUYECKHE
cBoiictBa. Okcun docdopa(V) u dpochoprast kuciora, GpU3MIECKUe U XUMUICCKUE
cBOiicTBa, moiy4yeHue. lcnosnp3oBanue QocdaroB B KadecTBE MHUHEPAIbHBIX
ya00peHuit

2.5

O6mas xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcCOOEHHOCTH CTPOSHUSI aTOMOB,




XapaKTepHbIE CTENEHH OKUCJICHMs. YTIEepoJ, auIOTPONHble MOAU(UKALNY,
pacrpocTpaHeHue B MpUpoje, GU3NUECKUe U XUMHUECKUE CBOMCTBA. AJCOpPOIMSL.
Kpyrosopor yriepona B mnpupoae. Oxcuasl yriepona, ux (usnueckue u
XMMUYECKHE CBOMCTBA, JIeHiCTBME Ha JKUBBIE OpPraHU3Mbl, IOJIY4YEHUE U
MpUMEHEHHEe. DKOJIOTHYECKUE MpOoOJeMBbl, CBsi3aHHBIE ¢ OKcuaoM yriepona(lV);
TUIIOTE3a TIJ00AJIbHOTO MOTEIUIEHUs] KJIMMAaTa; NapHUKOBBIM 3¢ ¢ekT. YronbHas
KHCJIOTa U €€ COJIM, HX (1)I/IBI/I‘~I€CKI/IC U XHUMHUYECKHE CBOfICTBa, IMOJIYy4YCHHUE H
npuMeHeHue. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHMe
Kap60HaTOB B 6BITy, MCIUIMHC, MPOMBIIIJICHHOCTHU U CCJIIBCKOM XO3SIUCTBE

2.6

HepBOHaLIaJ'II)HBIe MOHATHS 00 OpraHN4YC€CKUX BCHICCTBAX KaK O COCAMHCHUAX
yriaeponaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 9TAHOJI, INIMOCPUH, YKCYCHAA KI/ICJ'IOTa).
Nx cocTtaB W XHMHYECKOE CTPOCHUC. Ilonsarre o0 OHOJOrMYECKH BaXKHBIX
BCHICCTBAX: JKHpPAX, 6en1<ax, yriaeBogax — M HUX POJA B KH3HU UYCIIOBCKA.
MaTepHaHLHOC CAUHCTBO OPraHMYCCKUX U HCOPTaHNUICCKUX COCIII/IHCHI/If/'I

2.7

KpemHuuii, ero ¢usudeckne u XMMHUYECKHE CBOWCTBA, MOJYYCHHUE M MPUMEHECHHE.
Coenunenus kpeMHus B npupoze. O6mmue npencrapieHus 06 okcuae kpeMHus(I1V)
U KpemMHHEBOH kuciore. CHIMKAThl, MX HCIOJIB30BaHHE B OBITY, MEIUIMHE,
IIPOMBIIIJICHHOCTH. BakHelIMe CTpOUTENbHbIE MaTepUaibl: KE€pPaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpoGieMbl  0€30MacHOTO  HCIOIb30BAHHS
CTPOUTEJIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUI HSKCHEPUMEHT: U3ydYeHHe oOpa3loB HEOPraHWYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEJICHNE KAUECTBEHHBIX PEaKLUN Ha XJIOPUI-UOHBI
U HaOJIoJieHHe MPU3HAKOB UX IMPOTEKAaHHUS; OMbITHL, OTpaxaroliue (u3nyecKue u
XMMUYECKHE CBOMCTBA TaJlOT€HOB M UX COEIWHEHHH (BO3MOYKHO MCIOJIB30BaHHE
BHJICOMATEPHAJIOB); O3HAKOMJICHHE C oOpasmamMu XJOpUIOB (TajJOTEeHHUIOB);
O3HAKOMJICHHE C 00pa3laMH cepbl U €€ COCTUHEHUSIMHU (BO3MOXHO HUCIIOIB30BaHUE
BHJICOMATEPHANIOB); HAOJIO/IEHNE Tporecca OOyTJIMBAaHMS caxapa IO JCHCTBHEM
KOHLICHTPUPOBAHHOM  CEpPHOM  KMCJIOTBI, M3y4CHME XHMMHMYECKUX  CBOMCTB
paz0aBIICHHON CEPHOW KHUCJIOTHI, IPOBEACHUE KAYECTBEHHON PEaKIuy Ha CyJbdat-
MOH U HaONIOJIeHHE MpHU3HAaKa €€ MPOTEKaHUs; O3HAKOMIIEHHE C (U3NYECKUMHU
cBoMicTBaMHM a3zora, ¢dochopa M UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX yHOOpEeHUH; MOTyUYCHHUE,
coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOWCTB aMMHUaKa; IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIMii Ha HOH aMMOHUs U PochaT-uoH U U3yUECHUE TPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPHAJIOB); U3y4YEHHE Mozenen
KPUCTAJUTMYECKUX PEmIETOK anmasa, rpadura, QyaepeHa; O3HAKOMIICHHE C
IPOIIECCOM  aJIcOPOLIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MPOTHBOra3a; MoJIy4deHHe, cOOMpaHue, paclo3HaBaHUE M U3yYEHUE
CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEJACHUE KaueCTBEHHBIX peakinii Ha KapOoHAT- U
CWJIMKAT-UOHbl M M3yYeHUE [PU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHUE C
IIPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4
1o TeMe «BakHel11e HeMeTauIbl U UX COeIUHEHUS»

Mertannsl 1 ux COCINMHCHUA

3.1

OO0mras xapakTepUCTUKA XUMHUYECKHUX SJIEMEHTOB — METAJJIOB HAa OCHOBAaHUHU HX
nonoxxenus B Ilepuognueckon cucrteMe xuMmuueckux sneMeHToB .M. Menaeneena
u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. MeTainyeckast CBsI3b M METaJUTHUeCKast
KpUCTAJUIMYECKasl peIIETKA. DJICKTPOXUMHUYECKUHN Psifi HAIPSYKEHU METaJlJIOB

3.2

du3nyeckue M XMMHUYECKHE CBOMCTBA METAaJIJIOB. O6H_[I/Ie CII0COOBI MMOJIY4YCHUS




MeTtaisioB. [loHsTHE O KOpPpPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
Koppo3uu. CruiaBel (CTajb, YyryH, JIOPATIOMUHMNA, OpOH3a) U UX NPHUMEHEHHE B
OBbITY U IPOMBILIUIEHHOCTH

33

[[lenounsle MeTayuibl: MoJiokeHHE B Ilepuoanueckolt cuctemMe XHUMHUYECKUX
anemeHToB JI.M. MeHneneeBa; cTpoeHHE HMX aTOMOB; HaXOXXICHHE B HIPUPOJE.
dusnueckre U XUMHUYECKUE CBOWCTBA (Ha mpumMepe Hatpus U Kaius). Okcuasl u
T'MJIPOKCHU/IbI HaTpus U Kanus. [IpuMeHeHne MeJ0YHbIX METAJUIOB U UX COETMHEHUHN
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[IlenoyHo3emMenbHBIE METAIBI MAarHUN W KaJdblUM: TookeHue B llepuoanmdeckoi
cucreme xuMmuueckux odneMeHtoB JI.JMI. MeHneneeBa; CTpo€HHE HX AaTOMOB;
HaxoXxAeHue B mpupoje. Pu3ndeckue U XMMHUUYECKUE CBOMCTBA MarHusi U KaJIbITUs.
Baxneiimme coequHeHus Kaiabius (OKCUM, THAPOKCUI, coyin). KECTKOCTh BOMBI U
crocoObI €€ ycTpaHeHHUs

3.5

AmoMmuHMi: nonoxkenue B [lepuoandeckoil cucreMe XUMUYECKUX 3jieMeHToB JI.1.
MenneneeBa; cTpoeHUE aTOMa; HaXOXJIeHUE B npupojae. Ouznueckrue U XUMHUECKUE
CBOICTBA amFOMUHMSI. AMDOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMHHHUS

3.6

Kenezo: monoxenue B llepronnueckod cucteMe XUMHUYECKHX 3yemeHToB J[.H.
MeneneeBa; CTpoeHHE aToMma; HaxoXieHue B npupone. Dusznueckue u
XUMHUYECKHe cBoicTBa kene3a. Oxcuabl, THIpokcuiapl U coiu sxenesa(ll) u
xenesa(lll), ux cocra, CBOMCTBA M MOJTYYEHUE

3.7

XUMUYECKUHN IKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMH METasJIOB U CILIaBOB, HX
(U3HYECKUMU CBOMCTBAMHM; H3YUEHHUE PE3YIbTATOB KOPPO3UH METAILIOB (BO3MOKHO
UCIIONIb30BaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEHM B3aMMOJEUCTBUS OKCHUJA
KaJbIlUsl W HATpPUs C BOAOH (BO3MOXKHO WCIIOJB30BAaHUE BHJICOMATCPUAIIOB);
HCCIIEIOBAaHHE CBOMCTB >KECTKOM BOJBI; MpoOLlecca TOPEHHsI jKele3a B KUCIOPOIe
(BOBMOXKHO  HCIIOJIb30BAaHHE  BHJICOMATCPUAIIOB);  TPU3HAKOB  MPOTCKAHHS
KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kaublusl, ATFOMUHUS, [IMHKA, sxkene3a(ll)
n xenesa(lll), memu(ll); HaOmromeHMe W oOmMUCaHWE MPOIECCOB OKpAIIMBAHUS
IUIAMEHH WOHAaMU HATpus, Kalusg M Kalblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MCCIIE0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHUS U
THJIPOKCHJIa IIUHKA; pellleHrne IKCIEPUMEHTANIbHBIX 337au Mo TeMe «Baxneiimme
METAJUTBI ¥ UX COCTMHEHUS)

X¥UMHS ¥ OKpYXKarolas cpeaa

4.1

Hosbie maTepuansl 1 TexHONOrMU. BemecTBa 1 MaTepuaisl B TOBCEAHEBHOW KU3HU
yesjoBeKa. XUMHUS U 30pOBbe. be3onacHoe UCoJIb30BAHUE BEIIECTB U XUMHUYECKHUX
peaknuii B ObITy. [lepBasi HOMOIIL IPH XUMHYECKHUX 05KOTaX M OTPABJICHHUIX

4.2

OCHOBBI HKOJIOTHYECKON T'PAMOTHOCTH. XUMHYECKOE 3arpsi3HEHHE OKpyKarolen
cpenpl IT/IK. Ponp XumMum B pemieHUH 3KOJIOTHYECKUX TpooOseM. I[lpupomnsie
HUCTOYHUKU YTJIEBOJOPOJOB (yrojib, MPHUPOAHBIA Tra3, HE(PTh), MPOAYKTHI HUX
nepepaboOTKH, UX POJIh B OBITY M MPOMBIIIJICHHOCTH

4.3

XVUMHUYECKUN SKCHEPUMEHT: HM3ydeHHue OoOpas3l0B MaTepHasioB (CTEKJIO, CIUIaBbI
METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI)




INPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOTI0 0011ero oopa3zopanusi Ha ocHoe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABa€MOCTU SBJICHUM MpPHUPOAbI, IOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMMYECKOW HAayKH Kak oOOJacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOWEel KyJIbTypbl M MNPaKTUYECKOH
NEeSITeIbHOCTH  4YelloBeKa B  YCIOBHSX COBPEMEHHOIO  OOILIEeCTBa;
IIOHUMAaHUE MECTa XMMHUU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAyY4YHBIX MCTOAAX II0O3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TEOPECTUICCKUX METOJdaxX HUCCjIca0BaHUsA BCIICCTB n HN3YyUYCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCHOJIB30BAaTh MOACIIN IJid 00BSICHEHHS
CTPOCHHUA aTOMOB M MOJICKYJI

1.3

0 chepax npodecCHOHATBHON NESITEIbHOCTH, CBS3aHHBIX C XHUMHCH U
COBpPCMCHHBIMHA TCXHOJIOI'sAMU, OCHOBAaHHbBIMHA Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4YTO IIO3BOJIUT O6yanOI]_[I/IMC$I paccMaTpruBaTh XUMHUIO
Kak cepy cBoelt Oyayiieit npodeccuoHaIbHON eATEeTbHOCTH U CIeNaTh
OCO3HAHHBIN BBIOOpP XUMUHU KaK MPOGUIBHOTO MIpeIMeTa Ipy Mepexoie Ha
YPOBEHb CPEJIHEro 001Iero 00pa3oBaHus

Brnagenue cucreMoi XUMHUYECKUX 3HAHUNU U YMCHHUC ITPUMCHSATHL CUCTEMY
XHUMHUYCCKHUX 3HaHI/H\/’I, KOTOpas BKIIIOYACT!:

2.1

BOKHEHUIIINE XUMUUECKHUE MTOHATHS: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAsA U HEOJHOPOJHAs
CMECh, OTHOCHUTEIHHBIE aTOMHAasi M MOJEKYJIApHAs MacChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MOJSPHBIA 00BEM, OKCHA, KUCIOTA,
OCHOBaHHUE, COJIb (CpedHsis), XUMUYECKasl PeaKlus, Peaklui COCTUHECHHUS,
peaKIMy Pa3JIoKEHUs, PeaKkIMi 3aMEIICHHUs, peakui OOMEeHa, TeIUIOBOM
s deKT peakiuu, 3K30- U YHIOTEPMUUYECKUE PEAKIIMH, PACTBOP, MaccoBas
JI0JI1 XMMUYECKOI0 3JIEMEHTA B COEAMHEHUH, MaccoBasi A0JS U IPOLEHTHAs
KOHILICHTpalKs BEIIECTBA B PAacTBOPE, AIPO aToOMa, IEKTPOHHBIA CIION
aToMa, aToMHas oOpOuTalb, paauyc aToMa, BaJEHTHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKasi CBS3b, JJICKTPOOTPUIATEIILHOCTD, TOJSIPHAS U
HENoJIsIpHasi KOBAJIEHTHAs! CBSI3b, MOHHAs CBS3b, METAJUIMYECKAasl CBS3b,
KpUCTAJTMYeCKast ~ pemérka  (aTOMHas, HWOHHAs,  MeTaJTM4ecKas,
MOJIEKYJISipHasi), WOH, KaTHOH, AaHHUOH, OJIIEKTPOJIUT U HEIJIEKTPOJIHT,
DIIEKTPOJIUTHYECKAsT ~ JIUCCOLMAIIMSI,  pPEaKIMd  HWOHHOTO  OOMEHa,
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHCIIUTENb u
BOCCTaHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHUE, JIEKTPOIN3, XUMUYECKOE
paBHOBecHe, 00OpaTUMbIE U HEOOPATHUMBbIE PEAKIH, CKOPOCTh XUMHUECKOM
peakiuu, katanuzarop, ITJIK, koppo3usi MeTaIOB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHUHU: 3aKOH COXpaHEHUsi MaccChl,
nepuoauyeckuit 3akon .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTajapo
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAst Teopus, TEOpUs
NEKTPOJIMTUYECKON JUCCOIUALUU




Brnaagenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

yYMEHHE MPaBUWIbHO HCIOJIb30BaTh U3YUEHHBIE BEIIECTBA U MaTepHallbl (B
TOM 4YHCIIE MHUHEpaIbHBIE YIOOPEHUS, METajUlbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU  MPUPOAHBIX  MCTOYHHUKOB  YIJIEBOAOPOJAOB  (yruis,
MPUPOJIHOTO Ta3a, HepTH) B OBITY, CETLCKOM XO3sIIICTBE, Ha MPOU3BOJICTBE
U TOHUMaHME 3HAYEHMs >KUPOB, OENKOB, YIJIEBOAOB JUIsl OpraHu3Ma
YeNoBeKa; YMEHHE MPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA M OKPY’KAIOLIYI0 PUPOJIHYIO Cpeay

3.2

YMEHUE HWHTETrPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTrUx
y4eOHBIX MPEIMETOB

3.3

HaJIM4Me OMNbITa paboThl C PA3IUYHBIMU HMCTOYHMKAMU HMH(POPMALUU IO
XUMUM (Hay4dHass W  Hay4dHO-NIONyJIsipHas JMTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OLEHMBATh MH(OpPMAIMIO O BeELIeCTBaX, HX
IIPEBPALICHUSIX U IPAKTUYECKOM IIPUMEHEHUH U YMEHUE UCII0JIb30BaTh €€
JUI pelIeHns] y4eOHO-II03HABATENbHBIX 33124

Bnagenue ocHOBaMM MOHSATUWHOIO almapara ¥ CUMBOJMYECKOTO SI3bIKA
XUMHH A7 COCTaBleHUsT (HOpMy HEOPTaHUYECKUX BEIIECTB, YpaBHEHUN
XUMUYECKHUX PeaKIuii; ocHoBaMH xumMudeckoi HoMeHKIaTypsl (IUPAC u
TPUBUAIBHOM )

YMenue OOBSACHATH CBSI3b MOJIOKEHHUA diemeHTa B [lepuogmueckoit
CHUCTEME C YMCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKHUX
9JeMEHTOB (CocTaB M 3apsAn  sapa, oOliee YHCIO d3JIEKTPOHOB),
pacrpeieiecHueM SJEKTPOHOB IO HHEPreTUYECKUM YPOBHSIM aTOMOB
NEPBBIX TPEX MEPHOOB, KAUS U KAJIbLIUS

[IpencraBiaeHre O NEPUOJUYECKONW 3aBUCUMOCTH CBOMCTB XUMHYECKHX
JJIEMEHTOB (paguyc aToMma, 3JIEKTPOOTPHLATEIBHOCTE), MPOCTBIX U
CJIOXHBIX BELIECTB OT IOJIOKEHUS 2J1eMEHTOB B [leprnoaudeckoii cucreme
(B MaJIBIX MEpHOJAaX M IVIaBHBIX MOATPYMIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMa

YMenue knaccuuuupoBarh:

7.1

XHUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHNMYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIINHN

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHMCJICHHUS XUMHWYCCKUX DJICMCHTOB, 3apsJ MOHA

8.2

BUJl XUMHUYECKOM CBA3M U TUIl KPUCTAUIMYECKOW CTPYKTYyphl B
COCIMHEHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX PACTBOpPaX BEIIECTB (KHUCIOT, OCHOBAHHH)

8.4

OKHCIINTCIIb 1 BOCCTAHOBHTCIIb

YMeHne XxapakTepu30BaTh (GU3NUECKUE M XUMHYECKHE CBOMCTRA!

9.1

IPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOJIOPOJ, TpaduT, anMas, KpeMHHIA,
asot, pocdop, cepa, XyI0p, HATPHH, KaTUH, MarHui, KaiabIUi, A TFOMUHHAM,
)KeJe30)

9.2

CJIOKHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJa, aMMUAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOJ, OKCUIBI M THUAPOKCUIBI MeTaimioB [-IIA
rpyn, amomunus, meau (II), munka, sxenesa (11 u I1T), okcunbl yriepoaa




(T u IV), xkpemnus (IV), azora u docdopa (IIl u V), cepst (IV u VI),
CepHHUCTas, CepHas, a30THUCTas, a3o0THas, ¢ochopHasi, yrojbHas,
KpEMHHUEBAsi KUCJIOTA M UX COJIH)

MIPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH
OT UX COCTaBa U CTPOCHUS, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTU OT UX

93 CBOMCTB, BO3MOXXHOCTh IPOTEKAHUS XUMHUYCCKUX TPEBpAIICHUA B
Pa3INYHBIX YCIOBUIX
10 YMeHHe COCTaBIIATH MOJEKYJISPHbIE W HOHHBIE ypaBHEHUS peaklHid, B
TOM YUCJIE:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KIJIACCOB (TPYIII)
HEOPTraHWYECKHUX BEIIECTB
10.4 MOJITBEP KIAIOLINX F€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BbIYUCIATh (IPOBOAUTH PAcU&Thl):
1.1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa B COEAMHEHUNU
11.2 MAaCCOBYIO JIOJIKO BEIIIECTBA B paCTBOPE,
11.3 KOJTMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 M0 YPAaBHEHHSIM XUMHUYECKUX PEAKIIMN U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
) 00BEM M Maccy peareHTOB WIH MIPOJAYKTOB PEaKIIUU
12 Bnanenue (3HaHWE OCHOB):
OCHOBHBIMHM METOJIaMHM HAy4HOTO TMO3HaHMs (HAONOJIeHUE, U3MEpPEHUE,
121 AKCIIEPUMEHT, MOJICIUPOBAHKE) MPU M3YUYEHUH BEIIECTB U XUMHUYECKHUX
' ABIIEHUN; yMeHHe c(HOpMyIHpPOBaTh MPOOJIEMy U MPEMAJIOKUTH MyTH €&
perieHus
122 0e30macHoi paboThl C XUMHUYECKUMH BEIIECTBAMH, XUMUYECKOW TTOCYHON
' 1 1a00paTOpHBIM 000pYA0BaHUEM
npaBwiaMu 0e30macHOro oOpallleHusi ¢ BEUIECTBaMH, UCIOIb3YEMbIMU B
MOBCEIHEBHON JKM3HM, MpPaBUJIaMU TIOBEJIECHUS B IENAX cOepekeHus
123 3I0POBbSI M OKPYXAIOIIEH MNPUPOJHON Cpelbl; INOHMMAaHUE Bpeaa
(omacHOCTH) BO3JIEUCTBUS HAa IKUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEUIECTB, CIOCOOOB YMEHBIICHHUS U MPENOTBPALIECHUS HX BPEIHOTO
BO3JICMCTBHS
13 Hannuue mnpakTUyecKuX HABHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS
CIEAYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
U3y4YE€HHE U ONMHCaHuEe (PU3MUECKUX CBOMCTB BEIECTB; O3HAKOMJIEHHE C
13.1 GU3NYECKUMU U XUMUYECKUMH SIBICHHUSIMH; OTbBITHI, WJUTIOCTPUPYIOLIUE
MPHU3HAKU POTCKAHUSI XUMHUUICCKUX PEaKITUi
13.2 M3YYCHHE CIIOCOOOB pa3JieeHus cMece
MOJIy4YE€HUE KUCIOPOJa U U3YyUEHHE €r0 CBOMCTB; IOJyUYEHUE BOJIOPOAA U
13.3 M3yYE€HHUE €ro CBOWCTB; IOJYYECHHE YTJIEKHCIIOrO ra3a U U3YYCHHE €ro
CBOWCTB; MOJy4YEHUE aMMHUAKa U U3YYEHHE €T0 CBOWCTB
13.4 NPATOTOBICHUE  PACTBOPOB  C OIpPENENEHHOM  MAacCOBOM  JOJed
pacTBOPEHHOTO BEIIECTBA
135 NPUMEHEHNE MHAMKATOPOB (JaKkMyca, MeTWIOpaHka U (¢eHodTanenHa)

JJIA OIPCACTICHHUA XapaKTEpa CpCAbl B paCTBOpaxX KMCJIOT U 1eno4e




13.6

WCCIICZIOBAaHNE W OINMUCAHUE CBOWMCTB HEOPTaHWYECKHUX BEIECTB PAa3IMYHBIX
KJIaCCOB; H3YYEHHUE B3aMMOJICHCTBHSI KHUCIOT C METallaMH, OKCHUIaMU
METAJUIOB, PAacTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAaHHUSIMH, COJISIMH,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO MeTajia
IpyrMM M3 pacTBOpa COJIM; HCCIeA0BaHHE aM(OTEpHBIX CBOWCTB
TUIPOKCHUIOB ATFOMUHUS M IMHKA

13.7

PCUICHUC OJOKCIICPUMCHTAJIBHBIX 3a/a4 I10 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COCHHHCHHﬁ)); ((3J'I€KTpOJII/ITI/I‘-I€CKa$I JUCCOLIMAIIUsA)
«Baxneiie HeMeTallbl U UX COCIUHCHUA, «Baxxneimnmue MeTaniabl U
NX COCAUHCHUS)

13.8

XUMHUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIONINE MPU3HAKA MPOTEKAHUS
peakIuii HOHHOrO OOMEHA; KaueCTBEHHBIC PEAKI[MH HA MPHUCYTCTBYIOIINE
B BOJHBIX pAcCTBOpaX HOHBL: XJIOPHI-, OpOMHUI-, HOAHUI-, CyIbdat-,
docdar-, kapOOHAT-, CHUIMKAT-aHHOHBI, THIAPOKCHUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KajibIus, ajllOMHUHMs, kene3a (2+) u sxeneza (3+),
Meau (2+), IMHKa

14

VYwmenue:

14.1

NPEJCTaBIsATh  pPE3yJNbTaThl  dKCIEpUMEHTa B  (opMe  BBIBOJOB,
JI0Ka3aTenbCcTB, TIpaukoB H TaONAMII M BBIIBIATH OMIUPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAYy peajlbHO HAOII0JAaeMbIMU XHUMHUYECKUMU
ABJICHUSIMU U TIPOLECCAMM, MPOUCXOJAIIMMH B MAKpO- U MHKPOMUDE,
OO0BSACHATH NPUYMHBI MHOTOOOPa3Hsl BEILIECTB




IHEPEYEHbB 2JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3JI€MEHT COJAEePKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

Uwucteie BemecTBa 1 cMecH. CriocoObl pas3iesieHus CMecen

1.2

ATOMEBI 1 MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI XUMUYECKHUX YJIEMEHTOB.
HpOCTLIC 1 CJIOXKHBIC BCIICCTBA.

1.3

XumMuueckas q)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHUYECKUX 3JeMeHTOB. CTeleHb
OKHMCJIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHUTEeNbHAs aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHUYCCKOIo 5JICMCHTA B
COCOMHCHNH

1.5

KomngectBo BemectBa. Mosb. MonspHast macca. MomnsipHblii 00bEM Ta3o0B.
B3auMoCBsI3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUILL BENIECTBA

1.6

®usznueckue W XMUMHUYECKUE SIBICHUSA. XHMMHUYECKas peakuus U €€ NpPU3HAKH.
3aKOH COXpaHEHUsl MAaCChl BEUIECTB. XUMUYECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH U Ilepuoguyeckas cucrema XUMUYECKUX daeMeHToB J[.1.
MenneneeBa. CTpoeHHEe aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema XUMHUYECKUX 31emMeHTOB J[.H.
Menpeneesa. [lepuonel u rpynnsl. @U3HYECKUH CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEPHUOJA U TPYNIIbI JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sjep. M3otomel. Onekrtponsl. CTpoeHue
UIEKTPOHHBIX ~ 000JI04eK aTOMOB MepBbIX 20 XMUMHMYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl .. Menaeneena
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3aKOHOMEPHOCTU B HM3MEHEHUU CBOMCTB XUMHUYECKHUX SJIEMEHTOB IEPBBIX TPEX
MEpPUOJOB, Kanus, Kanblus (paguyca aToMOB, 3JEKTPOOTPULIATEIBHOCTH,
METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COCAUHEHUN B COOTBETCTBUU
C MOJIOXKEHHEM 3J1eMeHTOB B [lepronueckoii cucreMe U CTpPOGHHEM UX aTOMOB

CrpoeHue BelecTa

3.1

Xumudeckass  cBsi3b.  KoBaneHTHass (TonsipHas ©W = HEMOJIApHAs)  CBS3b.
DNEeKTpOOTPULIATETbHOCTh XUMHUYECKUX 3JIEMEHTOB. HMounas CBSI3b.
Merannnueckas cBSI3b

3.2

Tunel KpUCTAUIMYECKMX PEMIETOK (aTOMHAasl, WOHHAs, METaJTHYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOW PEIIETKA U BHAA
XUMHUYECKON CBA3U

Baxueiie mnpeacTaBuTENM HEOPraHMYecKux BemecTB. Hemeramnsl m ux
coenuHeHusd. MeTaibl 1 UX COEOUHEHUA

4.1

Knaccudukanmss u HOMEHKIaTypa HEOPraHHYECKUX COCAMHEHUWI: OKCHJIOB
(coneoOpasyromiye: OCHOBHBIC, KHCIOTHBIE, aM()OTEPHBIC) M HECOTICO0PA3yOIINE;
OCHOBaHHU (ménoun " HEPaCTBOPUMBIE OCHOBAHH); KHCJIOT
(KHCIOpOICOCPIKAIINE U OECKUCIOPOAHBIC, OJHOOCHOBHBIC U MHOTOOCHOBHEIC);
coJiel (CpeTHUX W KHMCIIBIX )

4.2

Ouznyeckre U XUMUYECKUE CBOWCTBA MPOCTHIX BELIECTB-HEMETANIOB: BOJIOPO/A,
XJIOpa, KUCIOPOJia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

duznueckue U XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTHUA,
HaTpusA, Kajiuia, Mardiud U KaJIbIIWsA, aJIIOMHUHUSA, XKEJIC34a. SHCKT];)OXI/IMI/I‘IGCKI/Iﬁ paa




HaNpsHKEHUNA METAJIOB
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OU3NYECKUE U XUMHUYECKUE CBOMCTBA BOJOPOJIHBIX COCIMHEHUNA HEMETAIIOB:
XJIOPOBOJIOPOJIa, CEPOBOJOPOIa, AMMHAKA

4.5

dusnyeckne U XUMHUYECKHE CBOWCTBAa OKCHIIOB HemeramuioB: cepel (IV, VI),
azota(Il, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). [lonyuenue
OKCHJIOB HEMETAJLIOB

4.6

Xumudeckue cBorcTBa OKCuAOB: metawioB IA-IIIA rpymm, nwmaka, memu(ll) u
xkenesza(1l, IIT). [TooydyeHue OKCHaI0B METAJIJIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX THIPOKCHIOB (Ha MpUMEpe
TUIPOKCHUIOB aIIOMUHMS, XKene3a, LUHKa). [lomyuenue ocHoBaHuil 1 aM(oTEpHBIX
TUAPOKCHJIOB

4.8

OOmre XMMHYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOU, CepHOM, a3oTHOW, (ochopHOH, KpemMHHEBOH, yroibHOH. OcoObie
XMMHAYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOW M a30THOH KHCJIOT.
[Tonmy4yeHue KuciaoT

4.9

OO0mue XUMHUYECKHE CBOMCTBA cpeHuX coeid. [lomyuenue comeit

4.10

[lonyuenue, coOupaHue, paclo3HaBaHWE BOJOPOJA, KHUCIOpPOJA, AMMUAKA,
YTJIEKUCIIOrO Ta3a B JJabopaTopuu

4.11

[lonyueHue amMMuaka, CepHOM M a30THOW KHCIOT B HPOMBILIUIEHHOCTH. OO1iue
cnoco0bl NOTYYECHUs] METAJIOB

4.12

I'eneTnyeckas CBs3b MCXKAY KiIaCCaMH HCOPIraHUICCKUX COCIMHEHU

XuMUuJeckue pE€aKuu

5.1

Krnaccudukanuss XUMHUECKUX PEaKLUUil MO Pa3iMdHBIM MPU3HAKAM: MO YHUCIY U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, IO TEmIoBOMY 3(¢eKTy, o
M3MEHEHHIO CTETIEHEH OKHUCIICHHUS XUMHUECKHUX SJIEMEHTOB

52

TennoBoii 3QheKkT XUMHUIECKON peaKIuy, TEPMOXUMHUECKHE YpaBHEHUS. DK30- U
SHJIOTEPMUYECKUE peaKUuU. TepMOXUMHYECKUE YPABHEHUS

53

OKHCINTENBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEIN U BOCCTAHOBUTEINH.
IIponeccbl  OkMCIEHHMS W BOCCTAHOBICHMA.  OJEKTPOHHBIM  OamaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

54

TeOpI/IH BHCKTpOHHTquCKOﬁ JAUCCOHalu. KaTI/IOHBI, AHHUOHBI. 3HCKTpOJ’II/ITH u
HEOJICKTPOJIHUTEI. CunbHbIE U cIa0bIe OJICKTPOJIUTEI. Crernenb JUCCOIMMaITn

5.5

Peakiun woHHoro oOMeHa. YCJOBHS TMPOTEKAHUSA PEAKIMA HOHHOTO OOMEHa,
NIOJIHBIE U COKPAILIEHHBIC MOHHBIE YPABHEHUS PEAKLIUM

XUMHUS U OKpY’Karolas cpena

6.1

BemectBa u martepuansl B TOBCEIHEBHOM >KM3HM 4elioBeKa. be3omnacHoe
UCIIOJIb30BAHUE BEIECTB M XUMHUECKUX peakiuii B Jabopatopuu u ObITy. IlepBas
TTOMOIIIb MPU XMMHUYECKUX 0YKOTAaX U OTPABJICHHUAX

6.2

XUMUYeCcKOoe 3arpsi3HeHNE OKpYXKarollei cpefbl (KUCIOTHBIE 10XKIU, 3arpsI3HEHHE
MOYBBI, BO3JAyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpenenbHas
nonyctumasi koHueHntpauus BemectB (IIJIK). Ponp xumum B peuieHuu
9KOJIOTUYECKUX TMpolsieM. YcuieHHe NapHUKOBOro »s¢¢ekra, paspylieHue
030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS U UX COCIUHECHHH B
ObITY, MEAMILMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [Ipumenenue
METaJJIOB U CIUIaBOB (CTajb, YYTyH, MAIOPAJIOMUHUM, OpoH3a) B OBITY H




10.

MMPOMBIIIJICHHOCTH HX COGﬂHHeHHﬁ. Ilonstue o KOppO3uun MCTaJlJiIOB, OCHOBHBLIC
CII0COOBI 3alIUThI UX OT KOPpPO3UHU

[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPHUPOAHBIA Ta3, HePThH),

6.4
MIPOYKTHI UX MepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHayanbHbIE TOHATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSX
6.5 | Yyrepona (MeTaH, 3TaH, STWJIEH, alleTUJIEH, STaHOJ, MIMUIEPHH, YKCYCHas KHUCIIOTA).

[TonsTHE O OMOJOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6eJ'IKaX, yrjieBoaax — u ux
POJIM B JKU3HU YCITIOBCKA

7 Pacuérterl:

7.1 | mo dhopmysiaM XMMUYECKUX COCTUHEHUM

7.2 | macchl (MaccoBOi) JIOJU PacCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 10 XUMHUYECKUM YPABHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

INa6puensn O.C. Xumust: 8-if knacce : 6a30BbIii ypoBeHs : yueOHuk / O.C. I'abpuemnss., W.I'.
Octpoymos, C.A. CnagkoB. — 7-e usa., crep. — M.: [Ipocsemenue, 2025

I'a6bpuensn O.C. Xumusa. 9 xmacc : yued. s oOmeobOpasosar. opranuzamumii / O.C.
INabpuensn., U.I'. Octpoymos, C.A. CnagkoB — M.: IIpocBemenne, 2021.

[Tepuonnueckas cucreMa xuMuueckux sneMeHToB .M. Menneneesa

Tabnuia pacTBOPUMOCTH

Psin akTMBHOCTH MeTaIoB

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

. T'abpuemnstn O. C., Bocko6oiinukoa H. I1., SmykoBa A. B. HacronpHast kHUTA y4yuTens.

Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: JIpoda, 2021.

INabpuensu O. C., SAmykoBa A. B. Terpanp nis 1a60paTOPHBIX OMBITOB M MPAKTHYECKUX
pa6ort. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.
INabpuensu, O. C. Meroanueckoe nmocodue k yueonuky O. C. ['abpuensna « XuMusi». 8 Kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

INa6puensu, O. C. Meroanueckoe nmocodue k yueOnuky O. C. ['abpuensna « Xumusi». 9 kiaacc
/ O. C. TI'abpuensa. — M. : Jlpoda, 2021. — 108.

Xumus : texHojormyeckue kapthl K yueOHuky O. C. I'aGpuensna «Xumus. 8 kiace» :
Meroauueckoe nmocooue / JI. . AcanoBa. — M. : Jlpoda, 2020

Xumus : texHojorndyeckue kaptel K yueOHuky O. C. I'aGpuensna «Xumus. 9 kimace» :
Meroaudeckoe mocoowue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

Xumusi. 8 k.. KonTtponsHbie U mpoBepouHble paboThl k yueOHuky O. C. ['aGpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
Xumus. 8 kmacc: y4eb. mis obmeoopasoBaTenbHbIX yupexaenuii / O.C. I'abpuensH. - 3-¢
u3]1., cTpeoTull. - M.: JIpoda, 2022. - 286 c.

Xumusi. kaacc: yae0. 1t o0meoodpazoBarenbubix yupexaennii / O.C. 'abpuenss. - 3-e usm.,
crpeotutl. - M.: [Ipoda, 2022. - 288 c.

Xumusi (0a3oBbiii  ypoBeHb). Peammzamus tpeboBanuit PI'OC  ocHOBHOro oOmIETO
oOpa3zoBaHus: MeToanueckoe nmocodue s yunrens / Kasepuna A. A., [luuyruna [.B.; moxg
pen. I'. B.



11. ITnuyrunoii. M. : ®I'BHY «MHcTuTyT cTparerun pazsutus odpazoBanus PAOy», 2022. 81 c.:

ui. https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypoBeHb.-Peannzanms-
TpeboBanHnit-PI"OC-0CHOBHOT0-00111eT0-00pa30BaHus.-MeTo1nIecKkoe-mocoone-us-
yunTtens.pdf

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://multibook.lecta.ru/book/20-0720-01?pid=8cdf664b-8a7b-4a10-bb&c-598a4074431a —
MynsTubyk. OcHoBsl xumun. 8 kinace. ['abpuensa O.C., OctpoymoB N.I'., Crankos C.A.

https://lesson.academy-content.myschool.edu.ru/04/08 Xumwus. 8,9,10,11 xmacc

https://chem8-vpr.sdamgia.ru - penry BITP
https://chem-oge.sdamgia.ru — Canam 'MA o xumuu

http://experiment.edu.ru AJIXMUMUK: caiit JL.FO. AnukbepoBoit

http://www.alhimik.ru Bcepoccuiickas onmuMIinaaa mKoJIbHUKOB 10 XUMHH
http://www.hemi.nsu.ru OTKpBITBINA KOJUIEIK: XAMUS

http://www.chemistry.ru JIucTaHITMOHHAS OJUMITHAA TI0O XUMHUHU: TEICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBIN MPOEKT



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://multibook.lecta.ru/book/20-0720-01?pid=8cdf664b-8a7b-4a10-bb8c-598a4074431a
https://lesson.academy-content.myschool.edu.ru/04/08
https://chem8-vpr.sdamgia.ru
https://chem-oge.sdamgia.ru
http://experiment.edu.ru
http://www.alhimik.ru
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http://www.chemistry.ru
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