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IMNOACHUTEJIBHASA 3AIINCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0O0pa3oBaTEIbHOM MPOTrpaMMbl OCHOBHOTO
obmiero oOpaszoBanusi, npeactaBieHHbIx B @I'OC OOO, a Takxke Ha OcHOBE (enepanbHON
pabouel mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEHIIMU TMPENoAaBaHusl Y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTelbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpamMa mo XuMuu JAa€T MpeJCTaBleHHE O LeJsIX, oOmeill crpareruu oOy4yeHHs,
BOCIIUTAHHUST W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPEAEIsSeT KOIUUECTBEHHbIE
Y KQUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSI, PEKOMEHAYEMYIO ITOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKU y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUaIOLINXCS, ONPEIeIIeT BO3MOXKHOCTH IpeAMETa JAJIs peaan3auu
TpeOoOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a TaKke TPeOOBaHUI K pe3ynbTaTaM OOY4YEeHHs XUMHMU Ha
YpOBHE IIeJIell U3y4eHHUs MpeMeTa U OCHOBHBIX BUJOB Y4eOHO-II03HABATEIbHON JESITEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHUE XUMUH CITY’)KUT OCHOBOH 7151 (YOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
IPEJICTaBICHUI O MaTepUaAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B MPHUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEeM yCTOWYMBOTO pAa3BUTHS YEJIIOBEYECTBA — CHIPHEBOIA,
HHEPTreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUSI.

I/IBYTICHI/IC XUMUHU:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH /ISl caMopa3BUTUS U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHUE MBIIIEHUSI U TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCICPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, TakK U B
npohecCHOHANBLHOM e TeNbHOCTH,



3HAaKOMHUT CO CHEUU(UKOM HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IE€JIOCTHOIO
B3IUIAJa HAa E€QUHCTBO IPUPOABI U YEJIOBEKA, SBIAETCA OTBETCTBEHHBIM  DTalloOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroInuXcs;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICGHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIaJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yyJaroumxcs.

JlanHple HarpaBiieHHs B OOYYEHUH XMMHUU OOECIEUMBAIOTCS CIEIU(PHUKON COACpIKaHUS
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alanTHPOBAHHBIM OTpaskKeHHEeM 0a30BOi
HayK{ XMMUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOLIEr0 OOpa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE
00y4arolMMHUCS CUCTEMbI [IEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKONH XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHH OPraHU4eCKON XUMHH.

CrpykTypa cojaepkaHusi MPOrpaMMbl [0 XMMHUU C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydenuro. CojepiaHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuyeckod peakuuu. OOGe 3TU CcHCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO INPHUHIMITY IIOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;
— Ilepuonnueckoro 3akona [[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— YUCHUA O CTPOCHUU aTOMa " XUMHUYECKOU CBA3U,

— TpEeICTaBICHUM 00 IEKTPOIUTHYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPHYECKH IIOJYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOTHSSA
(GyHKLIMU 00BSICHEHUS M TPOrHO3UPOBAHMSI CBOMCTB, CTPOECHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHHMIO TPEACTABIECHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM M03HaHus B Hayke. M3ydueHne xumun
MPOMCXOIUT C MPUBIICUCHNUEM 3HAHU U3 paHee U3YUEHHBIX yUEOHBIX MPpeaMeToB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YeJIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU U3YYEHHUH BEIECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTrO
0OpalIeHus ¢ BeIECTBAMHU B TIOBCEIHEBHOM KHU3HH.



[lpy W3y4eHWH XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE 3HAUCHHE
npuoOpeny Takue IeNu, Kak:

— ¢opMUpOBaHHE UHTEIUICKTYaJbHO Pa3BUTOI JIMYHOCTH, TOTOBOI K CaM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM aganTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAaNpaBJIEHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE MpPHOOIIeHHEe OOyJYaromuXxcst K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4dHbIM  METOJaM  IIO3HaHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecriedyeHre YCJIOBHM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
Pa3HOOOpa3HOM JEATEILHOCTH, MO3HAHUS U CAMOMO3HAHUSA, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETSHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIBHOCTH;

— ¢hopMupoBanue 0o01Iei (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
qHCcIie YMEHHUH O0OBSCHATH U OIICHUBATh SIBJICHUS OKPY KAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHHUS U OTIBIT,
MOJIyYeHHBIC TIPU U3YYEHHH XHMUH, NMPHUMEHATh MX NPHU PEIICHUH MPOoOJeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM AESTEIbHOCTH;

— (hopMupoBaHHe y 00y4YarOIUXCsl TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUSl [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOUIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis U HaMPaBICHHOCTH JalbHEHIIIEro o0yueHusl.

OO01iee 4uCIO YacoB, OTBEIEHHBIX MM M3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanms, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Heseno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJILHLIe XUMHNYECCKHUE NMOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KM3HHM 4Ye€JIOBEKAa. XUMHsS B CUCTEMeE Hayk. Tema u
BellecTBa. du3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BenecTB. [lonsTre o MmeTogax
no3HaHus B XuMuU. YucTele BemecTBa U cmecu. CriocoObl pa3esieHus cMeceil.



ATOMBI M1 MOJIEKYJTBI. XUMUYECKHE A71eMEHThI. CUMBOJIBI XMMUYECKHUX AJ1IEMEHTOB. [IpocThie
Y CJIO)KHBIEC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuaeckas (bOpMy.]'Ia. BanenTHOCTh aTOMOB XMMHYCECKHX 3JICMEHTOB. 3aKOH ITOCTOSHCTBA
coCtaBa BECIICCTB. OtHocurenbHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas J0JIA XUMHYCCKOI'O 3JIEMCHTA B COCAUMHCHUHU.

Konnuectso Bemectsa. Moib. MossipHast Mmacca. B3auMOCBs3b KOJIMYECTBA, MACChI M YHUCIIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

@u3nyeckue M XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUUecKue ypaBHeHUs. Kinaccupukanus XUMHUYECKUX peaKIui
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuit yIkcnepumenn:

3HaKOMCTBO C XMMMYECKOH MOCYy/I0#, mpaBuiaMu paboThl B JabOpaTopuu U MpUEMaMH
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBlIeHre BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIIKC, KUIICHUC W KOHICHCAl WA BOIII)I) U XUMHUYCCKUX (ropeHHe CBCYH,
MPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBJICHUI, HAOII0ICHHE U
OTMCAaHNE NMPU3HAKOB MMPOTEKAHUS XUMUYCCKUX peakinid (pa3iokKeHHNe caxapa, B3auMOJICHCTBUE
CEpHOI KHUCIOTHI ¢ XJopuaoMm Oapus, pasioxeHue ruapokcuga menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzyuenne crnocoGoB paszieseHus: cMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULLMS, Xpomarorpadus,
MMPOBEACHUEC OYHCTKHU HOBapeHHOi/JI coJu, Ha6J'IIOJICHI/Ie U OIHMCaHUEC PE3YJIbTAaTOB MNPOBCACHUSA
OMbITa, WIUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJeleidl MOJIEeKYT
(IIapoCTEePKHEBBIX).

BaskHeiinue NPEeACTABUTEC/IN HEOPraHUYE€CKUX BEIICCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2/eMEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl HOMy4YeHHs KHUCIOpoJa B J1abopaTopuu H
npoMblluieHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJIa.

TennoBoil 3ddekr XuMuueckoil peaxkiuu, TEePMOXUMHMUYECKHE YpaBHEHHs, 5K30- H
SHJOTEPMHUYECKHE peaknuu. TOIIMBO: Yroidb W MeTaH. 3arps3HEHHe BO3yXa, YCHIJICHHE
MapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bonopon — snement u npoctoe BeniecTBo. Haxoxnenue Boiopoa B npupoie, pusnueckue
U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIIOCOORI MosTydeHus. KuciaoTer u comu.

MonsipHblii 00BEM ra30B. Pacuérbl 1o XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Bonxa kak pactBoputens. PactBopbl. HacelieHnele u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBast 105 BellecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHWs. Ponp pacTBOpoB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranuuecknx coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKcu10B. DU3NYECKUEe U XMMHUECKHUE CBOMCTBA OKCHIOB. [lomydeHne OKCHIOB.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Howmenknarypa ocHoBanuil. dusznueckne M XMMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHHUH.

Kucnotsl. Knaccudukamus kucinor. Homenknarypa kucior. @u3nueckue U XUMHUYECKHUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoWcTBa cosied. [lomydenue
COJICH.

['eneTnueckasi CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.
Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpE/IEIICHUE COACPKaHUS KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpPEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBONCTB, TOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BoOjOpoja (TOpeHHue), B3auMojeiucTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOIHUYECTBOM |
MOJIb, MCCJIEI0BAaHUE OCOOEHHOCTEW pAacTBOPEHHUS BEILIECTB C PAa3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
BSaHMOI[CI\/JICTBI/Ie BOABI C METaJlllaMH (HanI/ICM u KaJ'II)III/ICM) (BOSMO)KHO HCIIOJIb30BaHUEC
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[0B HEOPTaHMUECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
Ha6J'IIOI[CHI/I€ U3MCHCHUA OKPACKKW HHIAUKATOPOB B PACTBOPAX KHUCIOT U menoqeﬁ, HN3Y4YCHUC
B3anMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOi KHCIOTHI, KUCIIOT C METallIaMH, pEaKIuit
Heﬁrpanmaunn, IMOJIY4YCHHEC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUEC OJHOI'0 METaJljla JPpYIruM
M3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady Mo TeMe «BaxHeimme Kiaccol
HEOPTaHUYECKUX COCTMHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucrema xumuuyeckux 3jementos /. WU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBble MONMBITKY KJIACCUPUKALNN XUMUUECKUX 3JIeMeHTOB. [oHSATHE O TpymNIax cXOAHbIX
HJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAILIbI, FaJIOTeHbI, MHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMpOoTepHbIE OKCUABI U TUAPOKCUBI.

[lepnonnueckuit  3akoH. Ilepmogmueckas cucremMa XMMHYECKHMX 3JIEMEHTOB  /Jl.
U. Menneneea. KopoTkonepuonnas u JuiMHHONepuoAHas ¢opMmbl Ileproanyueckoil cuctembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbsl. DU3NUECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M30Tonbl. DieKTpoHbl. CTpOeHUE 3IIEKTPOHHBIX
oOonmouek aromoB mepBbIX 20 XuMHUeckux odiemeHToB Ilepuonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepruCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro MojIoKeHuto B [leproanueckoit
cucteme /1. 1. Meneineena.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAINTHYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyIIaM U MeproiaM.

3nauenue llepnonnueckoro 3akoHa u Ilepruogu4eckoi CUCTEMBI XMMHYECKHUX DJIEMEHTOB
JUIS pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenens okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBLHEIC pPEeaKkunu. Hpoueccm OKHUCJICHUA
1 BoccTaHOBJIEHUSI. OKUCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm

u3y4yeHue 00pa3loB BEIECTB METAIJIOB M HEMETAJIIOB, B3aUMOJIeHICTBHE MMIPOKCUA LINHKA
C pacTBOpaMH KHCIOT U WIeJIOYed, NPOBEIACHHE ONBITOB, WIIIOCTPUPYIOLUIUX IMPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKIUii (TrOpeHHe, peakliui pa3iokKeHNs, COeAUHEHHS).

Mesricnpeomemmnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBsI3eH NPU M3YyYEHUU XMMHUHU B § KJIACCE OCYLECTBIISIETCS
yepe3 UCI0JIb30BaHue KaK OOIIHNX €CTECTBEHHO-HAYUYHbIX OHATHUH, TaK U NOHATHUH, SBJISIOIUXCS
CHUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
M3MEPEHUE, MOJIETb, SIBJICHUE.

®uszuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHI, H30TONHI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPHUYSCKUN 3apsjl, BEHIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TOPObI, [TOJIE3HBIE HCKOIIAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeCKasi peaKkuus

Ilepuonnueckuii  3akoH. Ilepuogmueckass cuUcTeMa XUMHYECKHUX dAJIeMeHTOB  [I.
N. MenneneeBa. CTtpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbLUS U HUX COCJUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoii cucTeMe U CTPOEHUEM UX aTOMOB.



CTtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3U. THUMNBI KPUCTAUIMYECKHUX PEHIETOK,
3aBHCHMOCTH CBOWMCTB BELIECTBA OT TUIA KPUCTAIIIMUYECKON PEIIETKU U BUIa XUMHUUECKOHN CBSI3U.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HCEOPraHHM4YCCKUX BCHICCTB. XUMHU4YeCcKrue CBOMCTBA
BCIICCTB, OTHOCAIINXCSA K Pa3IMYHBIM KJIaCCaM HCOPraHUMYCCKUX COCHHHGHHﬁ, T'CHCTUYCCKAasA
CBs3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccudukanus XuMUYeCKHX peakUuid M0 pa3iuyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETJIOBOMY 3P (DEKTY, 10 M3MEHEHUIO CTETICHEH OKHCICHHS
XUMHYECKHX JJIEMEHTOB, II0 O0paTMMOCTH, [0 Yy4YacTHIO KaTajau3aropa). OK30- H
SHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsTHe 0 cKOpoCcTH XMMHUYECKOH peakuuu. lloHsTHE 00 OOpaTMMBIX M HEOOpPATHMBIX
XUMUYECKHX peakuusax. [IoHsTHME O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. I[lonsarme o
karanuse. [lonsaTue o xumMnyeckoMm paBHOBeCHH. DAKTOPBI, BIMSIOIIME HA CKOPOCTh XMMUYECKON
PEeaKIUu U MOJI0KEHUE XUMUUYECKOIO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopust MEKTPOTUTHICCKON JAUCCOIUAINH. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHsl,
aAHWOHBI. MeXaHU3M JUCCOIMAIIUY BEIICCTB C Pa3IMYHBIMU BUAAMH XUMHUUYECKON CBs3U. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcinoBus NpOTEKaHUs peaklMii MOHHOrO OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHI M COJE B CBETE
npe/cTaBiIeHu 00 3JIeKTpOJUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklud Ha HOHBI
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumMenm:

O03HAKOMJICHHE C MOJIISIMA KPHCTAUIMYECKUX PEIIETOK HEOPTaHWMYSCKUX BEIIeCTB —
METAIJIOB M HeMeTaioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAA HATPHUS),
WCCJICJIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEAKIUH OT BO3JACHCTBHS PA3THUHBIX
(bakToOpoB, UCCIETOBAHHUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca AUCCOIUAIIUU
KHCJIOT, 111eJ04€el 1 cosel (BO3MOKHO UCII0JIb30BAHNUE BUEO MaTEpUAIIOB), IPOBEICHUE OBITOB,
WLUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKAHUS peakinii MOHHOro oOMeHa (oOpazoBaHWE OcajKa,
BBIJICJICHHE Ta3a, 00pa30BaHHE BOJIbI), ONBITOB, WJLTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKluil (TOPeHHE, PEaKIuu Pa3I0KEHHs, COSAUHEHUs), paclio3HABAaHUE
HEOPTaHMYECKUX BEIIECTB C TIOMOINBID KAUeCTBEHHBIX peaklIWid HAa WOHBI, pEIIcHUE
OKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTajibl 1 UX cOeIMHEHUA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XWUMHUYECKHUE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOJCHCTBHE C MeTaJlaMH, HEMeETaJIaMH,
nienoyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, TOJy4YEHHE,
npuMeHeHue. [leiicTBre Xopa U XJIOPOBOJOPO/Ia HA OpraHu3M 4YejoBeka. BaxxHelme Xaopuasl
1 UX HaXOXJIECHUE B IIPUPOLE.



OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3MYecKHue M XUMUYeckue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, PU3NYECKHUE M XMMUYECKHE CBOICTBa
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crienuduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0Cc00a NOTYYEeHUsI CEPHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Cosin cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpHUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLICH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHS.

OO6mass xapakTtepucTuka 53JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B MpHUpOJE, (U3NYECKHE H
XuUMH4Yeckne cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckiue 1 XuMHUIECKue
CBOWCTBA, MOJIy4eHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MOJIyueHHe,
duznueckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TMPENCTAaBUTENs Kiacca KHUCIOT |
cnenuduyeckue). Mcnompb3oBaHue HHUTPATOB M COJIEH aMMOHHS B KauyeCTBE MUHEPATbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
dusznyeckue M XMMHUYECKHE CBOWCTBa, moiyudeHue. lcmonb3oBanue QochaToB B KadyecTBe
MUHEPAJIBHBIX YIOOPEHU.

OO6mas xapaxkrtepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHMsS. YTIEpoJ, alIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Guzndeckue U XuMU4IecKrue cBoicTBa. AncopOuus. KpyroBopor yriiepoaa B mpupoe.
Oxcuapl yraepona, UX GpU3NUYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHE. DKOJIOTHYECKUE MPOOJIeMBbI, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroabHas KHcIoTa U €€
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUIEHHOCTH
U CEIIbCKOM XO351CTBE.

[lepBoHauyanpHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHSIX YIIIepoja
(MeTaH, 3TaH, THJIEH, alleTUJICH, dTAHOJI, TJIUIEPUH, YKCYCHas KHcIoTa). [I[pupoiHbIe HCTOUHUKI
YIJI€BOAOPOAOB (Yroib, MIPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBINITICHHOCTH. [IOHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KUpaX, OeNkax,
yIJIEBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPTraHMYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJY4YEHHE U TMPUMEHEHHE.
Coenunenus kpemMHusi B mpupoje. OOmme mnpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOU kuciaote. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIBHBIX MAaTEPHUAIOB B TTIOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:
U3y4eHHEe 00pa3IlOB HEOPTAaHUYECKUX BEIUIECTB, CBOMCTB COJISTHOW KHCIIOTHI, TIPOBEICHHE

KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxkaromue (GU3MUECKUe U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHHN (BO3MOKHO



UCIIONIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUZEOMATEpHaoB), HaONIOJEHUEe Tpouecca OOYrJIMBaHUS — caxapa I[Ox  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX pEaKlUii Ha MOH aMMOHUSA U (ocaT-uoH U U3YICHHE TPU3HAKOB X MIPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C ME/IbI0 (BO3MOKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJAETCH KpPUCTAJUIMYECKUX pemIETOK anmasa, rpadura,
dymiepeHa, 03HaKOMIIEHUE C MPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM ¥ yCTPOMCTBOM ITPOTHUBOTA3a, MOTYICHHE, COOMpaHUe, pacCliO3HABAHUE U U3YYCHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHME KAueCTBEHHBIX peakiuii Ha KapOOHAT W CUJIMKAT-HOHBI H
U3Y4YEHHE IMPU3HAKOB MX I[POTEKaHHs, O3HAKOMJIEHWE C TPOJIYKIUEH CHIMKATHOU
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTajliibl M UX COeAMHEHUS

O6Hla$[ XapPaKTCPUCTHKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUU HX ITOJIOKCHUS
B [lepuonuueckoii cucreme xumuueckux snemeHToB [I. M. MenneneeBa u CTpOEHHS aTOMOB.
Crtpoenne meramioB. Meramauyeckas CBA3b M MeTAUIMUECKas KPHUCTAJUIMYECKAsl PEHIETKa.
ONEKTPOXUMHUECKUI psii HanpsokeHUH MeramioB. Du3nMUeckue M XUMHYECKHE CBOMCTBA
MeTaiioB. O6mue crocoObl moyydeHus MetaioB. [IoHsATHE O KOPpO3UK METaJIJIOB, OCHOBHbIE
crocoObl 3alMThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPAJIOMUHUM, OpoH3a) M MX
IIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNE B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Mpupoae. PU3NYECKHe U XUMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpumeHnenue
HIEJTOYHBIX METAJIOB U UX COETMHECHUM.

[IlenoyHO3eMENBHBIE METAJIJIBI MAaTHUM U KAJIBLIWIA: TTOJI0)KEeHUE B [lepuoaunyeckoii cucreme
xuMmuueckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaxO0)XJICHUE B IPUPOJIE.
du3nyeckrie U XUMHYECKHE CBOMCTBA MarHusg W Kalbllud. BaskHeWmne coequHEHUS KaabIHs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX dSJeMEHTOB /Jl.
N. MenneneeBa, CTpoeHHE aTOMa, HaXOKJIeHUE B ipupoe. PU3ndecKue u XUMUIECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCH/IA ATFOMUHUS.

Keneso: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHUYECKHX 23yeMeHTOB /I
N. Menpeneea, CTpOEHUE aTOMa, HAaXOXKACHHUE B Ipupoje. PU3ndeckue 1 XUMUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (III), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:
O3HAaKOMIJICHHUC C o6pa3uaMI/1 MCTAJJIOB U CIIJIaBOB, UX (I)I/I3I/I‘-I€CKI/IMI/I CBOﬁCTBaMH, HU3YUCHUC

pe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kajbl[Usi W HAaTpusi C BOJOM (BO3MOXHO HCIHOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHCIoposie  (BO3MOXKHO — HCIIOJNBb30BaHHE  BUIAEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, alfOMUHUS, UHKa, *kene3a (II) u xenesa
(III), menu (II), HabGmrOIEeHWE W ONMKMCAHKWE TPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U TUIPOKCU/A IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTallyIbl U UX COCIMHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemecrBa 1 matepuanbsl B IOBCEJHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax M
OTpPaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (MpeaenbHas A0MycTUMas KOHLEHTpalus
BeuiecTs, gainee — [1/1K). Ponp Xxumuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3LoB MaTepUaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).
Mescnpeomemmnuwie ceasu

Peanuzanus MCXKIIPCIAMCTHBIX CBsI3CH IIpU U3YYCHUUN XUMHUU B 9 kiacce OCYHICCTBIIAICTCA
Ycpe3 UCII0JIb30BAHNEC KAK O6HII/IX C€CTCCTBCHHO-HAYYHbIX HOHHTI/II\/JI, TaK U HOHSITI/Iﬁ, SABJIAFOINUXCA
CUCTCMHBIMH JJI OTACIIbHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOT' O [TUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATUA: Hay“IHLII\/’I (baKT, ruInoTe3a, 3aKOH, TCOPUs, aHaJIn3,
CHHTCEC3, KJ'IaCCI/I(l)I/IKaIII/Iﬂ, NMEPpUOANYIHOCTD, Ha6J'IIO)IeHI/IC, OKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHUC, MOICIIb, ABJICHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TEXHOJIOTHUA, MATCpUAJIbI.

®u3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJA, H30TOIIbI,
pPaIOaKTUBHOCTh, MOJIEKYNa, DIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUAJICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITHYECKAsl PeIIETKA, CIUIaBbl, (PU3NUYECKHE BETUYUHBI, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TOPO/IbI, TTOJIE€3HbIE HCKOMIAeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JImuyHOCTHBIE PE3YIbTATEl OCBOCHHA IIpOTrpaMMbl OCHOBHOI'O O6HI€1"O O6paSOBaHI/I$I
JOCTUIarOTCA B XOI€ 06yqu1/151 XHUMHHU B CJUHCTBC y‘-IG6HOfI U BOCIIMTATEIbHOM JACATCIIBHOCTU B
COOTBCTCTBHUH C TpaAuIIMOHHBIMHA pOCCHfICKHMPI COLNUOKYJIbTYPHBIMUA n AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBujiaMl U HOpMaMMU NOBCIACHUSA U
CHOCO6CTBYIOT nponueccam CaMOIIO3HAHHWA, CAMOPA3BUTUA U COLIMATIU3allUN 06yqa10mnxc;1.

JImgyHOCTHBIE pE3yJIbTAaThl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX INCHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHMCJIC B HaCTHU:

1) NaTPHOTHYECKOT0 BOCTUTAHUS:

LIECHHOCTHOT'O OTHOILECHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAYCHUS XMMHYECKOW HAayKd B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpPMALUCH O MEepeOBbIX JOCTHKCHUSIX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHOH XMUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUsS O COLMAJIbHBIX HOPMAax W IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJI€3HOH, Yy4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHJIAX JEATEIILHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOM JACATCIBbHOCTH IIPU BBIITOJHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINIOMOILIM B Mpoliecce 3TOH Yy4eOHOUM JesATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEJCHUE U ITOCTYIKU CBOMX TOBAPUILEH C ITO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEJICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUECKHNE  MPEJCTABICHUS O  BEIIECTBE W  XMMHYECKOW  pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABISAIONIME OCHOBY IS
MOHUMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS TPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKA C IPUPOJIHON CPEJIOM, O POJIU XUMHUH B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUKW MO XUMUH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

HHTCPEC K 06y‘-ICHI/IIO N TIO3HAHHIO, JIIO603H€[TCJ'ILHOCTB, TOTOBHOCTh M CIOCOOHOCTH K
CaMOO6p8.30BaHI/IIO, HpOCKTHOf/'I U HCCIIEI0BATEIbCKOM ACATCIIbBHOCTHU, K OCO3HAHHOMY BBI60py

HAIPaBJIEHHOCTU U YPOBHs 00y4YEeHHs B ajbHeHIIeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:



0CO3HaHME LIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOUIEHHUSI K CBOEMY 37J0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 JKU3HU, OCO3HAaHME IOCJIEACTBUNH M HENPUSATHE BPEAHBIX IPUBBIUCK
(ynorpeOyieHUsI aJKOrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJCHHS IPaBHI
0€3011aCHOCTH TP OOPALEHUH C XUMMUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTHUYECKOMY U3YyUEHHIO TPOPECCuil U TpyAa pa3IudHOro pojia, YBOKEHHE K
TPYIY | pe3yibTaTaM TPYI0BOU JAEATEILHOCTH, B TOM YHCIIC HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HaHUH TI0 XUMHH, OCO3HAHHBIH BHIOOP WHAMBHUIYAIBHOW TPACKTOPHH IPOJODKECHUS
o0pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB W TOTPEOHOCTEH, YCHEemHOW MNpOoPEeCCHOHATBHONW MCSITEeIbHOCTH W Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPODECCHOHATBLHOU CPE/IE;

6) IK0JIOrH4€eCKOT0 BOCTUTAHUS

3KOJOIrH4€CKH uenecoo6pa3Hoe OTHOIICHHUEC K IMMPUPOAC KAK UCTOYHUKY KHU3HHU Ha 36MJ’I€,
OCHOBE €€ CyHICCTBOBAaHHA, ITOHUMAHUEC LHCHHOCTU 310POBOIro U 0e30I1acHOro 06pa3a KHU3HHU,
OTBCTCTBCHHOC OTHOIICHHUEC K CO6CTB€HHOMy Q)HSHHGCKOMY U TICUXUYCCKOMY 3I0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6JIIO[[€HI/I$I IpaBuJI 0e30macHOTo MOBCACHUS IIPU pa60Te C B€IICCTBaAMu,
a TaKKC B CUTYyallUAX, YIPOXKAOIMIUX 3[JOPOBbIO U JKU3HU J'IIO,HGfI;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, [TOJIydaeMble MTPH U3YYCHUH XUMHUH, I PEeLICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTel UX pelieHUs
MOCPEACTBOM METOJ0B XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHUKATUBHON U COLMAJILHOW IPAKTHUKE.

METAINPEIAMETHBIE PE3YJIbTATHI

B cocraBe MmeranmpeIMETHBIX pe3yJIbTaTOB BBIICNAIOT 3HAYMMBbIE JUI1 (DOPMUPOBAHMS
MHUPOBO33PEHUS OOILIEHAYYHbIe TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 ATHX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI J1eATeIbHOCTH.

ITo3naBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBHUS

Ba3oBrble JJornueckue aeiicTBus:



YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUIL:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITUM (BBIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAaHABINBATh
B3aMIMOCBSI3b C JAPYTUMHU TOHSTHSMH), WCIIOJIB30BATh IMOHSATHS IJII OOBSICHEHHUS OTACIHHBIX
(bakTOB U SIBJICHUI, BHIOMPATh OCHOBAHMS U KPUTEPUHU IS KiTacCU(DUKAIIMY XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEAKIMH, yCTaHABIMBATh MPUYMHHO-CICJCTBCHHBIC CBSI3U MEKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHsS (MHIYKTUBHbBIC, EAyKTUBHbIC, O aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHME NPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHBIE U METaIlpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBbIBATH LIMPOKO
IIPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuu — TMpU pelIeHud YydeOHOo-
[IO3HABATEJIbHBIX 3a/a4, C Y4E€TOM OTHUX MOJEIbHBIX NPEJICTaBICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK U3Y4a€MbIX OOBEKTOB — XHMHUYECKHX BEIECTB U
XUMHYECKHX DPEAKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBaTelLCKUE AeiiCTBHS .

YMCHHEC HCIOJIB30BATh ITOCTABJICHHBLIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA I[IO3HAHHSA, a
TakoK€ B KadC€CTBC OCHOBBI OJId q)OpMI/IPOBaHI/IH TUIIOTE3bl II0 IIPOBCPKEC IIPABHUIIbHOCTHU
BBICKa3bIBACMbIX Cy)KI[CHPIfI;

IpUOOpETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3ALMU M IPOBEJCHHUIO YUYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 32 X00M IPOLIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3ynbTat, (opMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnpopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3TUYHBIX BHJIOB
U GOpM MPEACTAaBICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAast IUTepaTypa
XUMHUYECKOI'0 COJIepKaHus, CIIpaBOYHbIE MOocoOus, pecypchl MHTepHEeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE MPUMEHATh PA3JIMYHbIe METO/bI U 3aMPOCHI MPU MOUCKE U 0TOOpe HH(pOPMAIU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIblTa B 00JACTH HCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOIB30BaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IperCTaBICHUS
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMCHHEC HUCIHOJIB30BATh W AHAJIM3UPOBATH B IPOLICCCC yqeGHoﬁ U HCCIEI0BATEIHLCKOMU

JEeSTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:



YMEHHUs 3aJlaBaTh BOINPOCHl (B XoA€¢ jauajgora W (WIH) JHUCKYCCHHM) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEICTABIIATH IMOJTYYCHHBIE PE3yIbTaThl MO3HABATEIIBHON JCSITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3EHTAIMI0 PEe3yJbTAaTOB BBIMOJIHECHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOpPHOTO OMbITa, J1A0OPaTOPHOW PAaOOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATECIBHOU M
UCCIIEIOBATEIbCKON JICATENBHOCTH TPU PEIICHHH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB M COTJACOBaHMs TO3HMIUN (0O0CYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryisiTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBHUA:

YMEHHE CaMOCTOSITENILHO OMPEAENSATh LEIH ACSITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubosee 23 PEeKTUBHBIC CTIOCOOBI pEIICHUs YICOHBIX ¥ TT03HABATEIILHBIX 33124, CAMOCTOSI TEIIEHO
COCTaBIISITh UJIM KOPPEKTUPOBATH MPEJIOKEHHBII aITOPUTM JCHCTBHI IIPU BBHITTOJIHEHUH 3a/IaHUIH
C Y4€TOM TOJIyYeHHUSI HOBBIX 3HAHUM 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUsX,
OIIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yjIbTaTa 3asBJICHHOW LIE€JIH, YMEHUE UCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCJIOBUU 3aJIaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B coctaBe mnpenMeTHBIX PE3YNHTATOB IO OCBOCHHUIO 00S3aTEIBLHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHON (QenepanbHOil pabodeil TporpaMMoil, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHbIe 3HAHUWS, YMEHHUS M CIOCOOBI JEHCTBUM, crenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JEATEIBHOCTH IO TMOJIYYSHHIO HOBOTO 3HAHHUS, €r0
WHTEPIPETAINH, MPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITHsX.

K koHmy obydenust B 8 kiiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX TOHATUN: aTOM, MOJEKYJa, XUMHUECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOIHOPOJHAsS), BAJICHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAsl U MOJICKYJISIpHAst Macca, KOJTMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas JOJiI XHMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KHCJIOTA,
OCHOBaHHUE, COJb, D3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XHMHYECKas peaKius,



KIIaCCU(UKALIUS PEaKIHid: PEaKIUu COSAMHCHUS, PEAKIIMH PA3JI0KEHHsS, PEaKI[MU 3aMeIIeHUs,
peakiuu oOMeHa, PK30- M IHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBON d(PPEeKT peakiuu, sapo aToma,
AJIGKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTAllb, PAINyC aTOMa, XUMUYECKasl CBS3b, MOJSIpHAS U
HENoJIsipHasi KOBAJICEHTHAs! CBSA3b, MIOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBas JOJA
BellecTBa (ITPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSATH 3TU MOHSITUS TIPU
ONMCAHUU BEILIECTB U UX MPEBPAILCHUI;

UCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJUKY JIJisi cocTaBlieHUS (opMys BEUIECTB U ypaBHEHUU
XAMHYECKUX PEAKIUM;

OTpeeNATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHb OKHCICHUS
DJIEMEHTOB B OWHAPHBIX COCAMHCHHSX, MPUHAIICKHOCTh BEIIECTB K OMPEISICHHOMY KJIaccy
coeuHeHuH no GopmyiaM, BUJ XUMUYECKOHN CBSI3H (KOBaJCHTHAS U MOHHAS) B HEOPraHMYECKHUX
COC/IMHEHUSIX;

packpbiBaTh cMbich [lepuonuueckoro 3akona J[. . MenjeneeBa: 1eMOHCTPUPOBATH TIOHUMAHKE
MEePUOIUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT WX TOJOXKEHHUS B
[Tepuoanueckoit cucreme, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTapo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: Pa3JIMuaTh MOHATHS «TJIaBHas moarpymma (A-rpymnma)y» u «mnobdounas moarpymnmna (b-
rpynmna)», Maible U OOJBIINE MePHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE HUMEIOTCA B Ta0JIUIIe
«llepmognueckas cucrema xumuueckux diaemeHToB JI. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjapa, obiiee
YHUCJIO AJEKTPOHOB U PACIIPEICIICHUE UX TI0 SJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE IIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETNIOBOMY dPPEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3jIMYHBIX KIACCOB,
MOATBEPIK/Iasi OTMMMCAHKE TPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX
peaKkuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX TTPEBPAILIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO JJIEMEHTa Mo (opMyse COEIUHEHHS, MAacCOBYIO JOIIO BEIIecTBa B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHSATh OCHOBHBIE ONEPALIMHI MBICIUTEIBHONU AEATENBHOCTH — aHAIM3 U CUHTE3, CPABHEHHE,
0000111IeHIE, CUCTEMATH3AIINIO, KITACCU(UKAIINIO, BBISIBICHUE MPUUNHHO-CIICICTBEHHBIX CBA3EH —
JUISl W3Y4YEHUs CBOMCTB BEIIECTB M XMMUUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOTIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICJICHHBI);
CJIeIOBaTh MPaBUJIaM IOJTH30BAHUS XUMUYECKOU MOCYAON U 1a00paTOpHBIM 000PYIOBaHHUEM, a
TaKKe MpaBujIaM OOpaIleHus C BEIMIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSIMH TIO BBITTOJTHEHHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHUIO Ta3000pa3HBIX BEIIESCTB
(Bomoposla M KHCIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C OMpPENeIEHHOM MacCOBOM JoJjeit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W NPOBOJUTH XHMHYECKHUE HKCIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEed MW KHUCJIOT C TOMOIIBIO HMHAMKATOPOB (JIAKMYC,
beHondranenH, METHIOPAHK U IPYTHE).

K koHiy obydenust B 9 kijiacce mpeaMeTHBIE Pe3ylIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX HMOHATHI: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJEKYIa,
UOH, KaTHOH, AaHHUOH, IPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHHS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON PPEKT peakiu, MOJIb, MOJIAPHBII 00BEM, PpacTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMBIE PEAKLINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINY,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AIIOTPONUs, aM(pOTEPHOCTbD,
XUMHYECKass CBA3b (KOBAIEGHTHAs, HOHHAs, METaJUIMYecKas), KpHCTa/LIM4yecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUUH, IPEAEIbHO JOIyCTHUMast
koHneHTpauus [1JIK BemecTna;

WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUH M IPUMEHSATh 3TU MOHATHUS TIPU
OINKMCAaHUM BEIIECTB U UX MPEBPAILECHUN;

UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBlIeHHS (DOpMyN BEIIECTB U ypaBHEHUH
XUMHUYECKHX PeaKiuii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKUX D3JIEMEHTOB B COCJAMHEHUAX
pa3JIMYHOI0 COCTaBa, MPUHA/ICKHOCTh BELIECTB K OMNPEAEAEHHOMY KJIAcCy COECIUHEHUH IO
(dopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOH (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;
packpeiBath cMbich [lepuoanueckoro 3akona J[. M. MenaeneeBa M JeMOHCTPUPOBATh €ro
NOHMMAaHME: OIMCBHIBaTh W XapaKTepH30BaTh TaOmuuHyto ¢opmy Ileprogmueckoid cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B MEPHOAMYECKON TaOJMIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO SJIEKTPOHOB U PACTIPE/ICTICHHUE UX TT0
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COCTMHEHMH B TpeAesiaXx MallbIX MEepUOJOB W TJABHBIX IMOATPYII C Y4ETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIuu
(10 YMCIy ¥ COCTAaBY YYaCTBYIOLIUX B PEAKIIMHU BELIECTB, 110 TEMIOBOMY 3(h(PEKTy, 0 U3MEHEHUIO
CTENeHEeW OKUCIEHUSI XUMHUUECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M cHenu(duyYeckue XHMHUYECKHE CBONCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, TIOATBEPIKIasi OMMMCAHUE MTPUMEPAMHU MOJICKYIISIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOLINX XMMUYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IIeJIoue U coJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklil HOHHOIO0 OOMEeHa, YpaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIMI MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKluil;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX CTPOCHMS, BOZMOKHOCTH MPOTEKAHUS
XUMHYECKHUX TPEBPANICHUN B Pa3IUUHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEJUHEHUS, MacCOBYIO JOJIO BELIECTBa B PACTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peaKInu;

coOirofaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCY/10M U 1a0opaTOpHbIM 000Opy/IOBaHUEM, a
TaKXe MpaBHjia OOpAIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHM I10 BBITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX  BEILIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyib(ar-, THUAPOKCUI-MOHBI, KATUOHBI AaMMOHMA ¥ MOHBl M3Y4YEHHBIX METaJJIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB;



IMPUMCHATH OCHOBHBIC OIICpAlluU MBICITUTEIbHOMN ACATCIBHOCTH — aHAJIM3 U CUHTC3, CPABHCHUC,
O606HICHI/IC, CUCTCMATU3allNI0, BBISABJIICHUC IPUYUHHO-CICACTBCHHBIX CBsI3EH — U1 U3YUYCHUA
CBOMCTB BCIICCTB U XHUMHYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/JbI IIO3HAHUA —

HaOJII0/IeHUE, U3MEepPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

¢ TEMATHYECKOE IINTAHUPOBAHHME

e S8 KJIACC
Ne i/ HaunmenoBanne KoauuecTBO DIEeKTpOHHBIE
pa3zienoB U TEM JacoB (dpossie)
MPOTpaMMBbI 00pa3zoBaTesbHbBI
€ pecypchl
Bcero KoHntposbHbie [TpakTuyeckue paboThI
paboThI
Paznen 1.
IlepBoHavaabLHBIE
XHMHYECKHe
MOHATHA
11 XuMusi — BaxkHast ) 2
00J1aCcTh
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
EITEILHOCTH
YyeJIOBeKa
1.2 BemtectBa u 15 1
XUMHAYECKUE
peaknuu
Wroro mo pazneny 20
Pazgen 2.
Baxkneiimmue
NMpeaCTABUTENH
HEOPraHu4ecKUux
BeIeCTB
2.1 Boznyx. Kucnopog. 6
ITousatue 06
OKCHIax
2.2 Bonopon.Ilonstue 8 1
0 KHCJIOTax U COMIAX
2.3 Bopa. PactBopbl. 5 1 1
ITousitue 06
OCHOBaHUSIX
2.4 OCHOBHBIC KJIACCHI 11 1 1
HEOPTaHHYECKUX
COCJIMHEHU
Hroro no paszneny 30
Pazgen 3.
IMepuoguyeckuii
3aK0H U
Iepuoguueckas
cucTeMa
XHMHYECKHX

jiemenToB /1. U.

—

— el et

bu
htt


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

Ne /it HanmenoBanne KoauuecTBO DIeKTpOHHBIE

pa3ziesioB U TEM 4acoB (dpoBbie)
MIPOrPaMMBbI 00pa3oBaTeNIbHbI
€ pecypchl
Bcero KonTposbhbie [TpakTdeckue paboThI
paboTsI
Menneieena.
Crpoenne aToMoB.
XuMHYeCcKas CBA3b.
OxucaIuTeJbHO-
BOCCTAHOBMTEJ/IbHBI
€ peakuuun
3.1 [lepuognueckuii 7
3aKOH H f
[Iepnonnueckas
cucTema
XUMHYCCKHX
anemenToB . H.
Meneneesa.
Ctpoenue aToma
3.2 XuMuYeckas CBSI3b. 8 1 I
OxHCIUTENHHO- t
BOCCTaHOBUTEJIbHbBIE
peakuuu
Wtoro no pazneny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837
c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837
c
OBIIEE 68 4 5
KOJIMYECTBO
YACOBIIO
I[MTPOTPAMME
¢ 9KIJIACC
Ne HanmenoBanue pa3ienoB 1 TeEM IpOrpamMMsl KomnuecTBo vacoB
n/m Bcero Kontponsnsie [MTpakTHy
paboThI pabo
Pa3jen 1. BemecTBo U XuMu4ecKkne peakiun
1.1 TloBropenue u yriayOieHue 3HaHUH OCHOBHBIX Pa3JesIoB 5 1
Kypca 8 kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaAKIINi 4
1.3 DrnektponuTHdeckasi TUCCONUANNA. XUMHUUYECKHE PEaKIUU B 8 1 1
pacTBopax
Hroro no pazneny 17

Paznen 2. HeMeTaJJIBI M MUX COeAUHEHHUS

2.1 OO6mias xapakTepucTUKa XUMHIECKUX 7eMeHTOB VIIA- 4 1
rpymnmsl. ['ajgoreHst


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/7f41a636
https://m.edsoo.ru/7f41a636
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No HaunmenoBanue pa3ziennoB U TeM NporpaMMbl KonnuectBo yacoB

/i Bcero KontponbHsbie [IpakTus
paboTsI pabor

2.2 OOmas xapakTepUCTHKA XUMHUECKUX AJIEMEHTOB VIA- 6
rpynnsl. Cepa U e€ coeqTuHEeHUS

2.3 OO0mias xapakTepucTUKa XUMHYECKHX JIEMEHTOB VA- 7 1
rpymnsl. A30T, pochop U UX CoeTUHEHHS

2.4 OOmas xapakTepUCTHKA XUMHUECKUX AJIeMEHTOB [VA- 8 1 2
rpymnnsl. YTIepoa U KpEMHHUN U UX COSNHEHUS

Hroro no pazaeny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
3.1 OOmue cBONWCTBAa METAIIOB 4

3.2 Baxuelimue MeTauibl U UX COEIUHEHUS 16 1 2

Utoro no pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepyabl B )KMU3HU YEJIOBEKa 3

Wroro mo pazneny 3
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

e JIOYPOYHOE IINTAHUPOBAHUE
e S KJIACC

Ne n/mm Tema ypoka KonunuecTBo vac
Bcero Konrponsnsie Ip:

paboTsl

1 IIpeamer xumun. Ponp XMMuM B XKU3HU 4yesoBeka. Tena u BemecTsa 1
2 [TonsiTvie 0 MeTOAAX NO3HAHMS B XUMUU 1
3 [TpaxTrueckas padota Ne 1 «IIpaBusa paGoThl B 1aOOpaTOPUH U MPUEMBI 1

oOparieHus ¢ 1abopaToOpHBIM 000PYAOBAaHHEM»
4 YucTsle BemecTBa U cMecu. CriocoObl paziesieHust cMecei 1
5 [TpaxTiueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYHCTKU 1

IIOBapEHHOI COIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE DIIEMEHTBI. 3HAKHU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 1

8 [IpocTbie U ClIOXKHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

Ne i/t

10

11

12

13

14

15

16

17
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20

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XuMuueckas popmynna. BaneHTHOCTD
aTOMOB XMMHMYECKHUX 3JIEMEHTOB

OtHocuTenbHasg atToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsipHAs Macca

MaccoBas 101 XMMHYECKOr0 3JIEMEHTA B COSUHCHUU

KonuuectBo BemectBa. Mosb. MossipHast Macca

DuU3NYECKUE U XUMUYECKHUE ABIEHUA. XUMUYECKasl peaKkus

[Ipu3Haky ¥ ycaoBuUsl IPOTEKAHUSI XUMUYECKUX PEaKUi

3aK0OH COXpaHEHUsI MACChI BEHIECTB. XUMUYECKUE YPABHEHUS

Bbluncienys KonM4ecTBa, MacChl BEUIECTBA [0 YPABHEHUSIM XUMHUECKUX PEaKIINi

Krnaccudukanus XuMAYECKUX peakiuid (COSIMHECHHUS, PA3JI0KCHIS, 3aMEIICHUS,
oOMeHa)

M. B. JlomoHOCOB — yuéHBbIi-3HIIMKIONEAUCT. OO00IIeHNEe U CHCTeMAaTU3alIUs
3HaHUU

KonTponbnas padota Nel no teme «BemiecTBa 1 XUMHUECKHE PEAKITHI

Boznyx — cmech razoB. Coctas Bo3ayxa. Kuciopoa — 3meMeHT u mpocToe
BemecTso. O30H

®dusnyeckue U XUMHYECKUE CBOMCTBA KUCIOPOa (PEeaKIIuu OKUCIICHUS, TOPEHHE).
[TonsiTre 06 oxcuaax

Crioco0bI nostyueHus KUCI0poa B 1a00paToOprun U MPOMBIIIUIEHHOCTH.
IIpumeHeHne Kucnopoaa

TemoBoit 3h(pekT XuMUUIEeCKON peakIiu, MOHATHE O TEPMOXUMUYECKOM
YPaBHEHUH, DK30- U DHAOTEPMUYECKUX PEAKLIUAX

TormnuBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE BO3/yXa, CIIOCOOBI ero
MPEIOTBPALLICHUS

[Tpaxtuueckas padota Ne 3 mo teme «llomydenne u coOupanue Kucaopoaa,
M3Yy4YEHUE €ro CBOMCTB)

Bonopon — snemeHT u npocToe BeuiectBo. HaxoxaeHue B npupoie
du3nyecKue 1 XMuMHUYECKHe CBOCTBA Bogopoaa. [[pumenenue Bogopoia
[ToHsiTHE O KUCIOTAX U COJSAX

CrniocoOblI nostydeHus BOAOPOa B 1abopaTopuu

[Tpaktuyeckas padora Ne 4 o teme «Ilonyuenue u cobrpanue Boaopoa,
W3y4YEHHE €r0 CBOMCTB»

KomnnuecTBo yac

Bceero Kontponbhbie [1p:
paboThI


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Ne i/t

32

33

34
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37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Tema ypoka

Monsipublii 00bEM ra30B. 3aK0oH ABOTAAPO

Brruncnenust 00bEMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €r0 H3BECTHOMY KOJIMUECTBY
BEIIIECTBA MIIH 00BEMY

Brraucnenust 00bEMOB ra3oB 10 ypaBHEHHIO PEAKIH HA OCHOBE 3aKOHA 00BEMHBIX

OTHOIIICHUH Ta30B

dusnyeckre 1 XMMHUYECKHE CBOMCTBA BOJIBI
CocraB ocHoBanuii. [ToHsiTHEe 00 HHAUKATOPAax

Bona xak pactBoputens. HachlleHHbIC M HEHACHIIIIEHHBIC pacTBOPBI. MaccoBast
JI0JIS BEIIECTBA B PACTBOPE

[Tpaktuyeckas padora Ne 5 o Teme «IIpuroToBieHne pacTBOPOB C ONpeACIEHHON
MAacCOBOM J0JIEN PACTBOPEHHOTO BENIECTBAY

KoHntponbnas padora Ne2 o reme «Kucnmopoz. Bomgopoa. Bogay
Oxcuppl: cocTas, KiIaccu(pUKaIys, HOMEHKIATypa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX H aM(bOTepHLIX
OKCHJO0B

OcHoBaHus: cOCTaB, KiaccuuKaIus, HOMCHKIaTypa

ITonyuyenne u XuMHUYECKHE CBOMCTBA OCHOBAHUM

Kucnotsr: cocraB, kiiaccudukaiys, HOMEHKIaTypa

[TonyyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT

Conu (cpennue): HOMEHKIIATypa, CIOCOOBI MOTyYeHUsI, XHMUYECKUE CBOWCTBA

HpaKTI/IquKaSI pa60Ta Ne 6. Pemrenue OKCIICPUMCHTAJIBHBIX 3a/]a4d 10 TCME
«OCHOBHBIE KJIAaCCHI HEOPTaHNUYCCKUX COCHHHCHHﬁ)}

FeHeTI/I‘-IeCKaSI CBi3b Me>1<)1y Ki1acCaMHu HeOpraHI/I‘IeCKI/IX CO@)II/IHGHI/Iﬁ
O0001eHUE U CUCTEMATU3ALNS 3HAHUM

Kontponbras pa6ota Ne3 mo teme "OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
coeMHeHui"

HCpBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I XUMHYECKHX 2JIeMEHTOB. IloHsaTHE O rpynmax
CXOAHBIX 3JICMCHTOB

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMU4ECKUX 351eMeHToB /1. 1.
Menneneena

Ilepuonsl, rpymnmnsl, IOATPYIIIbI

KomnnuecTBo yac

Bceero Kontponbhbie [1p:
paboThI


https://m.edsoo.ru/ff0d542e
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Ne /it Tema ypoka KonunyecTBo yac
Bceero Kontponbhbie [1p:

paboThI

o4 Crpoenune atomoB. CoctaB aToMHBIX siiep. M30Tomsl 1
55 CtpoeHue 2JIeKTPOHHBIX 000JI0YeK aTOMOB 3JIeMeHTOB [lepuonnyeckoil cucTemMsl 1

. . MenneneeBa
56 XapakTeprucTHKa XUMUYECKOI0 3JIEMEHTA 10 €r0 MOJ0KEHUIO B [lepuoanueckoit 1

cucteme /1. 1. MenaeneeBa
57 3nauenue [leproanyueckoro 3akoHa 1Jid pa3BUTHS HAyKu U npakTtuku. . W. 1

MeneneeB — y4€HbIN, IEAror U rpaklaHuH
58 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB 1
59 Honnast xummuieckast CBs3b 1
60 KoBanieHTHas moJsipHAsi XUMHYECKas! CBSI3b 1
61 KoBaneHntHas HenosnsipHas XuMU4eckasi CBsI3b 1
62 CreneHb OKUCIICHHS 1
63 OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU 1
64 OKuCIUATENN M BOCCTAHOBUTEIH 1
65 Konrtponsnas padora Ne4 o teme «CTpoeHne aroma. XUMHUYECKasi CBSI3b» 1 1
66 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1
67 PezepsHblil ypok. O600111€HNE U ccTeMaTH3alMs 3HaHUH 1
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4

e I9KIJIIACC
Ne Tema ypoxka KomnuecTBo vacoB
n/m Bcero Kontponenbeie IIpakTrueck
paboThI paboThI
1 TIlepuoamnueckwuii 3akoH. [lepuoanyeckas cucrema 1

xumuueckux ayemenToB J[. . Menaeneena

2  3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XHMHUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB

3  Knaccuduxkaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB 1

4 Bupapl XUMHUYECKOM CBS3M U TUIBI KPUCTAIITMYECKUX peméTok 1


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

n/n

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Tema ypoka

Kontponsnas padora Nel mo teme «IloBTopenue u
yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zielioB Kypca 8 Kiaccay

Knaccugukanus XuMHUeCKUX peaklyii 0 pa3IMuHbIM
IpU3HaKaM

ITonsTHE O CKOPOCTH XMMHUYECKOM peakiuu. [lonsaTue o
TOMOT'€HHBIX U T€T€POreHHBIX PEaKLUAX

ITousaTHE O XUMHUUECKOM PaBHOBCCHHU. (DaKTOpr, BIHUAOIINC
Ha CKOPOCTb XUMHUYCCKOH pCaKkuuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUSA

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pC€aKuu

Teopus snexTpouTUUecKon qucconanuu. CUabHbIC U
CJ1a0bI€ ANEKTPOJIUTHI

Honnble ypaBHEHHsI peakui

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE
MIPEACTABICHHUH 00 AJICKTPOIUTHICCKON JTUCCOIIUAITUN

XHUMHUYECKHE CBOMCTBA COJICH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
3JICKTp0JII/ITI/I‘IeCKOI7I Jucconruanmn

[TonsaTe o runponuse conen
O000111eHHE U CUCTEMATU3ALNS 3HAHUM

[Tpaktuueckas padora Ne 1. «Pemienne skcriepuMeHTaTbHBIX
3a1au»

KonTponbnas padota Ne2 no teme «INEeKTpoIUTHIECKas
JUCCOITHAIMSA. XUMUUYECKHE PEAKIIMN B PACTBOPAX»

OO0m1as XxapakTepUCTUKA TaJIOTEHOB. XUMHUUYECKHE CBOMCTBA
Ha TpUMepe XJaopa

XJ'IOpOBOILOpOI[. ConsHas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa,
MOJIY4YCHHEC, MPUMCHCHUC

[TpakTrueckas padota Ne 2 o reme «llonydyenue constHoM
KHUCJIOTBI, U3yUYECHHUE €€ CBOUCTBY»

Breraucnenus mo YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, €CJIn
OIWH U3 pCarcHTOB /1aH B H30BITKE

O61as xapakTepucTHKa 3JeMeHTOB VIA-rpymnbt

AnnoTtponHbie Monudukanuu cepbl. HaxoxaeHue cepsl u eé
COEMHEHMH B MTpUpoe. XUMUUYECKUE CBOMCTBA CEPBI
CepoBoaopoj, CTpoeHue, PU3NIECKUEe U XUMUUYECKHE
CBOMCTBA

Oxcunsl cepol. CepHast KHCIIOTa, (PU3HUECKUE U XUMUYECKUE
CBOICTBA, TPUMEHEHHUE

KonnuecTBO yacoB

Bcero KouTtposbHbIe
paboThI

1 1

[IpakTrueck
paboThI


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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
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

No Tema ypoka KonnuectBo yacoB
/1 Bcero Kontponbneie IlpakTuyeck
paboThI paboThI

26 XWMHYECKHE PEaKLIUH, JISKAIINE B OCHOBE TPOMBIIIICHHOTO 1
croco0a MoIy4eHHsI CEPHOI KUCIOThI. XUMUYECKOe
3arpsA3HEHUE OKPYKAIOIIEH cpellbl COETUHEHUSIMU CEPhI

27 BprancneHne MaccoBOM IO BBIXO/a MTPOIYKTA PEAKIIUU 1
28 OOmas xapakTepucTHKa 3JIeMEHTOB VA-Tpynibl. A30T, 1
pacmpocTpaHeHHe B MPUpPoe, GU3NIECKHE U XUMHUYECKUE
CBOICTBa
29 Awmmmuak, ero puznuecKue ¥ XUMUIECKHE CBOMCTRA, 1
MOJTyYeHHUE ¥ IPUMEHEHUE
30 IIpaktuueckas padora Ne 3 mo Teme «Ilomyuenue ammmaka, 1 1
U3yUYEHHE €TI0 CBOHCTBY
31 A3soTHas kuci0Ta, €€ PU3nUECKre U XUMHUIECKHUE CBOKCTBA 1
32 Hcnonb30BaHHWE HUTPATOB M COJICH aMMOHHSI B KAUeCTBE 1

MHUHEpaJIbHBIX Y100peHui. XMMHUYeCcKOoe 3arpsi3HEHHE
OKPY’KaIOILEeH Cpebl COEAUHEHUSIMH a30Ta

33 ®Dochop. Okcun pocdopa (V) u pochopras kuciora, 1
(du3nUecKrue U XUMHYCCKHE CBOWCTBA, MOJTyYCHHE

34 W cnonw3oBanue ¢ochaToB B KaueCTBE MUHEPATbHBIX 1
ynoOpeHuit. 3arpsi3HeHre NPUPOIHON cpenbl pochaTamu

35 VYrmepon, pacnpocTpaHeHue B IpUpoJe, pu3udeckue u 1
XUMHUYECKHE CBONCTBA

36 Oxcunsl yriepoja, ux Gpu3nyeckrue 1 XuMHYECKHe CBOICTBA. 1
DKoornyeckune mpoodIeMbl, CBSI3aHHBIE C OKCHIOM YTIIepo/ia
(V)

37 YronpHas KUCIOTa U €€ CONU 1

38 IIpaktuueckas padborta Ne 4 o reme "llomydeHue 1 1

YTJICKUCIIOTO Ira3a. KauecTBennas pCaKknus Ha Kap6OHaT'I/IOH"

39 IlepBoHayanbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK 1
0 COCIMHEHUSX yTiiepojaa

40 KpemHHU# 1 €ro COeMHEHUS 1

41 TIpaktuyeckas padora Ne 5. PemeHue skcnepuMeHTaIbHBIX 1 1
3a1a4 1o TeMe «BakHelre HeMeTaJIIbl M UX COCTMHEHUS

42 KontponbHas padora Ne3 mo teme «BakHeimme HeMeTaTbl 1 1
U UX COCTUHEHMSD)

43 OOmiast XapaKTepPUCTHUKA XUMHUECKUX JIEMEHTOB — 1
MeTaJlIoB. MeTamnyeckasi CBsi3b U MeTaJUTMUecKast
KpHUCcTalinueckas pemérka. dusnueckue cBoiicTBa METaIOB

44 XuMuyecKue CBOMCTBAa METAJIJIOB. DJIEKTPOXUMUYECKUH Pl 1
HanpsHKEHUH METAIIOB


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

n/n

45

46

47

48

49

50

51
52

53

54

55

56

57

58
59

60

61

62

63

64

65

66

Tema ypoka

OO6mmue criocoOb! momy4deHus: MeTayuioB. CIIIaBbI.
Bbruuciienust mo ypaBHEHUSM XUMHUYECKUX PEaKIUi, eClin
OJIMH U3 PEareHTOB COJACPIKHUT MIPUMECH

ITonsTue o KOppO31Hu MCTAJIJIOB

H_IGJ'IOLIHBIG METaJlJIbL

OKCI/II[BI U TUAPOKCHUABI HATPUA U KAJIUA
H_IGJIO‘IHOSGMGHBHBIG MeTaJjbl — KaJblIUN U MarHui

Bakueiinme coeMHEHNS KaJIbIU

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS

[TpakTaeckas padorta Ne 6 o reme "YKECTKOCTH BOJIBI U
METO/bl €€ yCTpaHEeHUs"

AnroMuHUR

AMpoTepHbIe cBOMCTBA OKCH/Ia U TUIPOKCHIA

XKeneso

Oxcuppl, runpokcubl U conu xxenesa (11) u xenesa (I11)

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

[TpakTrueckas pabota Ne 7. Perenne skcriepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHeHle MeTalibl U UX COETUHEHU

Brprunciienus o ypaBHEHUSIM XUMHYECKUX PEAKIUHI, €CITU
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKHUT MIPUMECH.
Brrunciienns MaccoBOM 10 BBIXOJa TPOAYKTa peaKIuu

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI
Kontponbnas pabota Ne4 o teme «Bakneime MeTauibl 1

UX COECIMHEHUS
BemectBa u MmaTepuanbl B HOBCEAHEBHOM )KM3HU YeJIOBEKa
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOLIEeH Cpeibl

Ponp xumnu B PCHICHUHN 3KOJOTHUYCCKUX HpO6HCM

PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3alHsl 3HAHUH

KonnuecTBO yacoB

Bcero KouTtposbHbIe
paboThI

[IpakTrueck
paboThI


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbneie IlpakTuyeck
paboThI paboThI

67 PesepBHbIil ypok. O000IICHNE U CHCTEMAaTU3alNs 3HAHUN 1

68 PesepBHbIi ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUIA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

o YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
o OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA

e * Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o011ecTBO
«M3narenbcTBO «lIpocBemienue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkniroHepHOe 00IIECTBO

«M3nmarenbcTBO «lIpocBemenune»

« METOANMYECKHUE MATEPHUAJIBI I YYUTEJA

o Xumug : Texgosiornyeckure kaprtel K vaebHuky O. C. F'abpuenana «Xumug. 8 kiace»
: MeToauueckoe nmocooue / JI. . AcanoBa. — M. : JIpoda, 2018

e Ilocobue npednHazHaueno 0a8  ywumenell xumuu, pabomarwwux 8
00wWeobpazosamenvHuIX opeaHuzayuax no yuebHuxy «Xumus. 8 wkaacc» O. C.
TI'abpuensna. Coldepxcum mexHoaO2UHeCKUE KAPMbl YPOKOB, 8 KOMOPbIX
npedcmasietvl 0000WeHHble NAaAHUpYeMble 00pa3osamenvHvle pPe3yabmamobl
(npedmemnnie, MemanpedmemHble, AUYHOCMHDLE), Op2aHU3aYUOHHASA

cmpyxkmypa u xo0 ypoxos. Vcrounuk:_https://rosuchebnik.ru/material /khimiya-

8-klass-tekhnologicheskie-karty/

e Xumud : TexHosiornueckre kapThel K yaeOuuky O. C. M'abpuensana «Xumusd. Q Kj1ace»
: Metoauueckoe rmocobue / JI. 1. Acanosa. — M. : JIpoda, 2018

o Ilocobue npeoHasHaueHo 048  yuumeneu  xumuu, padbomarvwux 8
0bweobpazosamenvHulx opa2aHudayusax no yuebHuxy «Xumusa. 9 xkaacc» O. C.
TI'abpuensna. Coldepxcum mexHoaO2uUHeCKUE KaApmMbvl YPOKO8, 8 KOMOPbIX
npedcmasnetvl 0000WeHHble NAaHUpYemble 00pazosamenvHvle pe3yabmambl
(npedmemnnie, MemanpedmemHble, AUYHOCMHDLE), 0p2aHU3ayUOHHAS
cmpyxkmypa u xod ypokos. IcToOuHUK:

o« IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbI

CETU UHTEPHET:

https://rosuchebnik.ru/material /khimiya-9-klass-tekhnologicheskie-karty-

gabrielyan/


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2F479%2F4790b7774ae0f3bbdfbaedaf0db4ac20.pdf&sa=D&sntz=1&usg=AOvVaw2QJMUXolNm27yE9dXSh6yZ
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2F479%2F4790b7774ae0f3bbdfbaedaf0db4ac20.pdf&sa=D&sntz=1&usg=AOvVaw2QJMUXolNm27yE9dXSh6yZ
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-8-klass-tekhnologicheskie-karty%2F&sa=D&sntz=1&usg=AOvVaw050X1VqzRU74vfLX2B7cOt
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-8-klass-tekhnologicheskie-karty%2F&sa=D&sntz=1&usg=AOvVaw050X1VqzRU74vfLX2B7cOt
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-9-klass-tekhnologicheskie-karty-gabrielyan%2F&sa=D&sntz=1&usg=AOvVaw2ookG5SNRUXdFi-Bk4-1x0
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-9-klass-tekhnologicheskie-karty-gabrielyan%2F&sa=D&sntz=1&usg=AOvVaw2ookG5SNRUXdFi-Bk4-1x0

TexHosornueckasg kapra vypoka "CocrasjeHHe VpaBHEHHI OKUCJIUTEJIbHO-
BOCCTAHOBUTEJILHBIX peakiuit” (8 ki1.)

IIpesenTanusa K ypoky''CocraBjieHne VYDAaBHEHUH OKUCJIUTEJILHO-
BOCCTAHOBUTEIbHBIX PEAKITHI"

Texuosiornueckad kapra. Ilpaktuueckad pabora NO4. ITosyueHue Bomopona U
hceaenoBanue ero cBoucers (8 ki)

Texuosiornueckasa kapra vpoka "Kecrkocers Boab!" (9 kJ1.)

IIpesenTanusg k ypoky "Kecerkocrs BoAb!"

TexHosiornueckasa kapra ypoka. AmroMuuuil. Pusnueckre U XUMUUYECKHE CBONCTBA

IIpesenranua. AsgroMunaui. Pusndyeckue U XMMHUUYECKNEe CBOMCTBA aJIIOMUHUSA

I'yiroko3a. CTpoeHue, cBoMCTBa, npuMeHenue (10 KJi1.)

Kopposug metasuios (11 Ki1.)

http://school-collection.edu.ru/


https://drive.google.com/file/d/1E6VwOReRdCHjOv74cISXW_DsB5FEtS9O/view?usp=sharing
https://drive.google.com/file/d/1E6VwOReRdCHjOv74cISXW_DsB5FEtS9O/view?usp=sharing
https://drive.google.com/file/d/1hLav6QGMNicQIhfkpBddYqN9vA2wAYOu/view
https://drive.google.com/file/d/1hLav6QGMNicQIhfkpBddYqN9vA2wAYOu/view
https://drive.google.com/file/d/1BH6goWpQ4A7hzbvMW3DVMQUKmLQETZEE/view?usp=sharing
https://drive.google.com/file/d/1BH6goWpQ4A7hzbvMW3DVMQUKmLQETZEE/view?usp=sharing
https://drive.google.com/file/d/1GSt506kxnD-zk6WVGVaWifpxGD3Osybe/view?usp=sharing
https://drive.google.com/file/d/1KiK6O3vDHanrixtGtIrtBDKgh9SKPpIs/view?usp=sharing
https://drive.google.com/file/d/1KAmjKXq8lK093KJCGYus7qVktKJgYUVO/view?usp=sharing
https://drive.google.com/file/d/1KAmjKXq8lK093KJCGYus7qVktKJgYUVO/view?usp=sharing
https://drive.google.com/file/d/1LF2v2fazf4Ly4RWGJ2jZ3iYG7-ssNFrl/view?usp=sharing
https://drive.google.com/file/d/16XiElEnfPscMEQlI_pFTtsblyGN1TBvA/view?usp=sharing
https://drive.google.com/file/d/1pJRSw0z442hNvsDzq0WIcYkDUWzNoC0H/view?usp=sharing
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