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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuUM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTaBJIeHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa30oBaTEIbHOM MPOTrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPENoaaBaHus y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit deaepannm.

[IporpamMa 1mo XuMuu JAa€T MpeJCTaBlIeHHE O LEJsIX, oOmed crpareruu oOydyeHHs,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISeT KOIMUECTBEHHbIE
Y KaUeCTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU Yy4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUJaOLINXCs, ONPEIeIIieT BO3MOXKHOCTH IIpeAMETa AJIs peaau3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TPeOOBaHUI K pe3yinbTaTaM OOY4YEHHsS XUMHUU Ha
YpOBHE IieJIell U3y4€HHUs MPEeMETa U OCHOBHBIX BUJOB Y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMUH CITY’KUT OCHOBOH 17151 (HOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U IKOJIOTNYECKON 0€30MacCHOCTH, IPOOIIEM 3APaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pean3allii BO3MOXKHOCTEH JI1s1 caMopa3BUTHUS U (POPMHUPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATENbHOCTH, OKCIEPUMEHTANBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KaK B TIOBCEJHEBHOW JKM3HM, TakK U B
npohecCHOHANBLHOM e TeNbHOCTH,

3HAKOMUT CO CHCI_II/I(I)I/IKOI\/'I HAYy4YHOI'0 MBbBINUJICHHA, 3aKJIaJAbIBACT OCHOBBI ICJIOCTHOI'O
B3Iiga Ha  CAWHCTBO  IMPUPOJABI W YECJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B (I)OpMI/IpOBaHI/II/I CCTGCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqa10m1/1xc51;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIQJ B JKOJIOTHYECKOE OOpa3oBaHueE
oOydJaronuxcs.

JlanHble HampaBieHHsS B OOyYeHUM XUMHH OOECIEeUMBAIOTCS CIEUU(PUKON coaep:KaHus
y4eOHOTO MpeIMeTa, KOTOPBI SBISETCS MeJarorniecky alaTHPOBAHHBIM OTpaykKeHHEM 0a30BOi
HAYKW XHUMUH Ha OMPENICIIEHHOM 3Tane €€ pa3BUTHSL.



Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPHEHTHPOBAH Ha OCBOCHHE
00y4aromMUMHUCS CUCTEMBI NTePBOHAYATBHBIX TIOHSATHI XHMMHHU, OCHOB HEOPTaHWYECKOH XUMHH U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBbIX HOHATUH OpI‘aHH‘-IeCKOﬁ XHUMHUHU.

CrpykTypa coaep:kaHUsl MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e msydeHuro. ColeprkaHue CKIIAAbIBACTCS W3 CHCTEMbl MOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIUILY I1OCIEA0BATEIbHOIO Pa3BUTHs 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;
— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MpeAcTaBiIeHUN 00 AIEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE DMIIMPUYECKHU IIOJIYYEHHBIX H
OCMBICJICHHBIX (PaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MTOIYYCHUS U3Yy4aeMbIX BEILECTB.

OcBoeHue mporpamMmbl IO XHUMHHM CHOCOOCTBYET (OPMHMPOBAHUIO NPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOLIEHHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumuu
IIPOUCXOUT C IPUBJICYEHUEM 3HAaHUM U3 paHee U3yUEHHBIX yUeOHbIX IPpeaMeTOB: «OKpysKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 Kaacey.

[Tpy n3yueHur XUMHU MIPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKA U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
MPUOOIIEHNHN K HAyYHBIM METO/1aM [MO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallleHus ¢ BEIIeCTBAMU B ITOBCETHEBHOM KU3HHU.

[Ipy m3ydyeHHH XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

- q)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, FOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPHUHATHIO pemeHHﬁ, CIIOCOOHOM AaarnTUupoBaThCA K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

— HamnpaBleHHOCTh OOYyYEeHHs Ha CHUCTEMaTHYecKoe NpuodIieHne oOyyaromuxcs K
CaMOCTOSITENIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;



— o0ecrneyeHre YCJIOBHM, CIOCOOCTBYIOIUX TMPUOOPETCHUIO OOYYaIOIIUMHKCS OIBbITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHA M CaAMOIIO3HAHMA, KJIKOYCBBIX HABBIKOB (KJIIO‘IGBLIX
KOMITCTEHIIHIA ), IMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE ISl PA3JIMYHBIX BUJIOB JICATEIBHOCTH;

— ¢hopMupoBanue o01Iel (PYHKIIMOHATBHONW U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJyYCHHBIE TPU U3YYEHHHM XMMUH, NMPUMEHATh MX MPHU PEIICHUH MPOoOJIeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM JESATEIBHOCTH;

— (hopMupoBaHHe y 00y4YaroIUXCsl TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUsl IEHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LESAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBAIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUS OOILEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHU Ha YPOBHC OCHOBHOI'O 0611161"0

oOpa3oBanmsi, cocraisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 gaca B Hesleno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipeamer xumuu. Ponb XUMHM B KU3HHM 4YellOBEKa. XUMHUSI B CHUCTEME HayK. Tema u
BemlecTBa. u3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOSHUE BenecTB. [lonsiTre o MmeTogax
no3HaHus B XUMUU. YucTele BemecTBa U cmecu. CriocoObl pa3aeneHus cMecei.

ATOMEI B MOJICKYIJIBI. XumMmudeckue 3J1eMeHThI. CUMBOJIbI XUMHUYECKHX 3JICMEHTOB. HpOCTLIC
" CJIIOKHBIC BECIICCTBA. ATOMHO-MOJICKy.]'IHpHOC YUYCHHUC.

XuMmu4geckas (bopMlea. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BECIIECTB. OTtHOocuTenbHAss aToMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 1011 XUMHYECKOI'0 2JIeMEHTa B COCTUHEHUU.

KonunuecTBo BemectBa. Moiib. MossipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MACChI M YUCIIA
CTPYKTYPHBIX €IUHUII BemecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHHM.



®uU3NYeCKue W XUMHYECKHE SIBJICHHS. XHUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccudukamus XUMHUUYECKUX peakui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpaiieHusi ¢ 1abOpaToOpHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYINKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBHE MEa C KUCIOTOW) SIBJICHUH, HAOII0AEHUE U
OIKCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxeHnue ruapokcuna menu (II) mpu HarpeBanuu,
B3aMMOJIeiicTBHE keme3a ¢ pacTBopoM conu Meau (II), uzyuenue cnocoOOB paszieleHusi CMECeii:
C TIOMOINBIO MarHmra, (WIBTPOBAaHHWE, BBIAPHBAHME, IUCTWILUIAIMSA, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yJIbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJed MOJIEKYI
(IIapoCTepIKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kuciopoj — 371€eMEHT U NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKkue U XMMUUYECKHUE CBOWCTBA (pEaklUy TOPEHHUS).
Oxcuppl. [lpumenenne xkucmopoga. CrocoObl TOMYYEHHs KHUCIOpOJa B JIA0OpaTOpUU H
MpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TeroBoil 3PQexT XUMHUYECKOW peakluH, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
DHIOTEPMUYECKUE peaKkUMU. TOIIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO0 d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bonopon — anemenT u npoctoe BemecTBo. HaxoxkaeHue Bogopoia B mpupoe, Gu3nieckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CITOCOORI oyueHus. KucioTer u conu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. Haceimennele n
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBast 105 BellecTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B MHpupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOJHBIX BOJ.

Knaccudukanust Heopranmuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKcUJI0B. DU3nyecKre U XUMUYECKHUE CBOKCTBa OKCUAOB. [lomyueHnue okcuoB.

OcHoBanmsi. Knaccudukanus OCHOBaHWH: INENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznyeckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. HomeHnkiarypa KucioT. @u3ndeckue U XUMUYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. Ilonyuenue kucior.



Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoWcTBa cosel. [lomydenue
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilaCCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKCnepumenm

KauyeCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacro3HaBaHHE€ M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHUE HMX CBOMCTB, MOJy4YyeHHE, cOOMpaHue, pacro3HaBaHUE U
M3y4eHUE CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEpUaIoB), HAOIOJeHIEe 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEI0BAaHUE OCOOEHHOCTEW PpAacTBOPEHHUS BEILIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0B HEOPTaHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOil KHCIOTHI, KUCIOT C METallIaMH, pEaKIuit
HEUTpalIu3aInu, MoJy4YeHNe HEPAaCTBOPUMBIX OCHOBAHHM, BEITECHEHHUE OJTHOTO METalljia IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady 1o TeMe «BaxHeimue Kiaccol
HEOPraHUYECKUX COCIMHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpneneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBsI3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMEHTOB. [IoHSATHE O TpymNMax cXOAHbIX
HJIEMEHTOB (IIE€JI0YHbIE U MIEJIOYHO3EMETbHBIE METALIbI, FAJIOTeHbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucremMa XMMHYECKHX 2JIEMEHTOB /[l
U. Menneneea. KopoTkonepuonnas U JuiMHHONepuoAHast ¢opMmbl Ileproanyueckoil cuctembl
xumnyeckux oaemeHtoB JI. M. Menneneesa. Ilepuonbl u rpymnmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. 3oTomnbl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX
obOosouek atoMoB TepBbIX 20 XuMHUYeCKUX dieMeHToB Ilepumommyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro MojIokeHuto B [leproanyueckoit
cucteme /1. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 2JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTUKU. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Creneup okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkuu. Hpoueccm OKUCJICHUA
1 BoccTaHoBJIEHUST. OKMCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm

U3ydeHue 00pa31oB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMO/IeliCTBUE THAPOKCU/IA IIMHKA
C pacTBOpaMM KHCIOT M WICJIOYEH, IPOBEACHHE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuoie ceasu

Peanmauml MCKIIPCIMETHBIX CBs3Ci IIpru U3Yy4YCHUH XUMHUU B 8 kiacce OCYHICCTBIIAACTCA
4Cpe3 UCIIOJIb30BAHUEC KAK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK 1 HOHSITI/Iﬁ, SABJIIFOIIIUXCA
CUCTEMHBIMH JJIA OTACIIBHBIX IPEAMETOB €CTECCTBECHHO-HAYUYHOTI'O IIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYUYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumoTre3a, TCOpusd, 3aKOH, aHAJIM3,
CHHTC3, KJIaCCI/I(i)I/IKaIII/Iﬂ, MNEpUOANYIHOCTD, Ha6JHOIIeHI/Ie, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHUC, MO/JICJIb, ABJICHUC.

®dwusuka: Marepus, aroMm, OJJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIWA, W30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, SIUHHUIIBI M3MEPEHHUS, KOCMOC, ILIAHCTHI,
38361, ComHiie.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHYecKasi peaxkuust

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKHX JJIEMEHTOB /I
H. Menneneesa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMAOB, Kalus, KaIbLHSA U HUX COCAWHEHUN B COOTBETCTBUM C
ITOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CTpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3U. THUMNBI KPUCTAUIMYECKHUX PEHIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOW CBSI3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKIJIATYpa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOICTBa
BCIICCTB, OTHOCAIINXCA K Pa3IMYHBIM KJIaCCaM HCEOPraHUYCCKUX COG)IHHGHI/IfI, TCHETUYCCKas
CBs3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccugukarus XMUMUYECKUX peaKkLUUi MO pa3iIMyHbIM MpPU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIECTB, 10 TEIJIOBOMY 3P (HEKTY, 0 H3MEHEHUIO CTETICHEH OKHCICHUS
XMMHYECKHX JJIEMEHTOB, [0 OOpaTUMOCTH, IIO Y4YacTHIO KaTajaus3aropa). OJK30- H
SHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKHAE YPABHEHUS.



[TonsiTie 0 CKOpOCTH XUMHUYECKOH peakuuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katanuse. [loHsTue o xumMuueckoM paBHOBecHU. DAKTOPBI, BIUSIOMIAE HA CKOPOCTh XUMUYECKOMN
pPEaKIuu U MOJI0KEHHE XUMHUUECKOI0 PaBHOBECHSI.

OKHUCINUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii C UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

TeOpI/Iﬂ BHCKTpOHHTquCKOﬁ Jucconnanuu. :‘)HGKTpOHI/ITBI N HEDJICKTPOJIMUTEI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconuranvu BEUICCTB € pa3JIMUHbIMU BUAAMU XUMUYCCKOHU cBs3U. CTEIICHb
Jucconuanuu. CunbHbIE U ca0bIe QJICKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS PEakUuid MOHHOTO OOMEHa, MOJHBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON naucconuanuu. KauecTBeHHbIE pEakIMy Ha HWOHBI.
[TonsiTrie 0 TUAPONU3E CONEH.

Xumuueckuit yIKcnepumenn:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakIMM OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIENOBaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, MPOLECCA AUCCOLMALUN
KUCIIOT, IIeJ04el U cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpazoBaHHE OcCajKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPbI OKHCIUTEIHHO-
BOCCTAQHOBUTEIIbHBIX PEAKIUi (TOpeHHe, peakluy pa3oXKEeHUs, COSAMHEHUs), Pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HWOHBI, peIIeHue
HKCTIEPUMEHTABHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO0mass xapaktepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHash KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJYYEHHUE,
npuMeHeHue. [leficTBre X10pa 1 XJIOpOBOIOPO/Ia HA OpraHM3M YelloBeKa. BaxHenmme XJ1opuabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.

O6mass xapakrtepuctuka 3jeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NYecKHe CBOWCTBA MPOCTHIX BEILIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, PU3NYECKUe M XMMUYECKHE CBOICTBa
(ob1mre Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crierupuyeckue). XuMHYEeCKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B mpupoje. XUMHUUECKOE 3arpsi3HEHHE OKPY)KAIOILIeH cpesibl COeANHEHUSIMU CEphbl
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 ITPEI0TBPAICHUS.



OO6mas xapakTepucTuka 3neMeHToB VA-rpynmbl. OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC CTEMEHW OKHCICHHs. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE W
XUMHUYECKHe cBolicTBa. KpyroBopot azora B mpupoie. AMMUAK, ero GuU3n4ecKrue U XUMHUECKUE
CBOWCTBA, MOJIy4eHUe 1 npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHasi peakius Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ MOJIydeHHe,
du3nveckue M XMMHUYECKHE CBOicTBa (0OHIME Kak TIPEACTAaBUTENsl Kilacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHWE HUTPATOB M COJIGH aMMOHHS B KAadeCTBE MUHEPATBHBIX
ynoOpeHnii. XUMUYeCKoe 3arpsi3HEHUE OKPYIKAIOIICH Cpeibl COSNMHEHUSIMH a30Ta (KUCIIOTHBIC
O, 3arps3HCHHE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas Kuciora,
dusnyecKkue M XHMMHUYECKUE CBOWCTBA, moiydeHue. Vcmonp3oBanuwe (ochaToB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.

OOmas xapaktepuctuka 3meMeHToB I[VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopbuus. KpyroBopot yriepona B mpupoJe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U MPUMEHEHHE. JKOJIOIMYeCKHe NpoOIeMsbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBIH 3 dekT. YrompHas KHcIoTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha kKapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO035HCTBE.

[lepBoHauasbHBIC MOHATHS 00 OpPraHMYECKUX BEIIECTBAaX KAaK O COCAMHEHHSAX YIiepoia
(MeTaH, 3TaH, THJIEH, alleTUJICH, STAHOJ, TJIUIEPUH, YKCYCHas KHcIoTa). [I[pupoaHbie HCTOUHUKI
YIJI€BOAOPOAOB (Yrojib, MPUPOAHBIN ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBIIIICHHOCTH. [IOHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oelkax,
yIJIEeBOAAX — M UX pOJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHMYECKUX H
HEOPTraHNMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U TNPUMEHEHHE.
Coenunenus kpeMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOJACHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromme (U3NIeCKue W XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUH (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIIEHHE C O0pas3liaMH XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepHuaoB), HaONIOJeHHEe Tpolecca OOYrJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XMMHUYECKUX CBOMCTB pa30aBiIeHHON cepHOMU
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YA0OpEHHIA,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3y4EHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uoH U N3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aUMO/JICHICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MENbI0 (BO3MOKHO HCIIOJIb30BAaHHE
BUJCOMATEPHAJIOB), H3YYEHHE MOJETCH KpUCTAJUIMYECKUX pemIETOK anmasa, rpadura,



¢bynnepena, 03HAKOMIIEHUE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIaéM U yCTPOMCTBOM MTPOTUBOIa3a, ModydeHne, CoOnpaHue, paclo3HaBaHUE U U3yUYEHHE CBONCTB
YIJIEKUCIIOro ras3a, IpPOBEACHHME KaueCTBEHHBIX pPEaKUUil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMIIEHHE C TMPOJIYKIHUEH CHIUKATHOM
IIPOMBIIIJIEHHOCTH, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHelne HeMeTasulbl U UX
COCTUHEHUS.

MeTaiibl M HX COCANHCHUSA

OO011ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MTOJIOKEHUS
B Ilepnonnueckoii cucreme xumuueckux siaemMeHToB JI. 1. MenneneeBa U CTpOEHHUS aTOMOB.
Crpoenne MmertaynoB. Meramnueckas CBA3b M METAUIMYECKash KPUCTAUIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUN psiJl HanmpspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Iue crnocoObl NoxydeHus: MetaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CIocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IpUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[I{esrounble METAJLIBL: MTOJI0KEHHUE B lleproanyeckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpneneesa, CTpOCHHE UX aTOMOB, HaXOXACHUE B Ipupoje. Pu3nueckue U XUMHUYECKUE
cBOiicTBa (Ha nmpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. IIpumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[[{erouHO3eMeNnbHBIE METALIBI MATHUM U KaJIbLIMIA: 110J10keHue B [lepuonnueckoii cucreme
xumudeckux 3nemeHtoB . M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXO0XXJICHUE B MPHUPOJIE.
®du3nueckue U XMMHUYECKUE CBOMCTBA MarHusl M Kajlbliusl. BaxHeillne cCOelUHEHMs KajabLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMeHTOB /I
N. Menneneesa, CTpO€HHE aTOMa, HaXOKJICHUE B Ipupoe. PU3ndecKkue U XMMUYECKHUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THUJIPOKCHIA AIIFOMHHMSL.

Kenezo: mnonoxenne B Ilepmogumueckoil cucremMe XHUMHUYECKHX 3yeMeHToB /I,
N. MeHnneneeBa, CTpOEHHE aTOMa, HAXO0XKIAEHUE B ITpupoae. PU3NUecKue 1 XUMUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokeunsl u conu skenesa (II) m sxemesa (III), mx cocra, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3IiaMu METAJIJIOB U CIUIaBOB, UX (DU3NYECKUMHU CBOMCTBAMU, H3YUCHHE
pPE3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usl W HATPUiA C BOJOH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aFOMUHUS, ITMHKa, kene3a (II) u xenmesa
(III), memau (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJlis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIEOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOWCTB I'MJIPOKCHA AJIFOMUHMS U THAPOKCU/IA [IUHKA, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHel1me MeTaibl U UX COCIUHEHUS.

XuMHS U OKpPYsKaas cpeaa



BemiecTBa u maTepuainbl B MOBCEAHEBHOW XKU3HU 4YeOBEKa. be3omacHoe MCIoIb30BaHUE
BCIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHYECKHX OXKOTaxX M
OTpaBICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYXKarollel cpebl (IpeeabHas JOMyCTUMasi KOHIICHTPALIHs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).
Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMETHBIX CBsI3eH IPU M3YyYEHUU XUMHUHU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 UCI0JIb30BaHue KaK OOIIHNX €CTECTBEHHO-HAYUYHbIX OHATHUH, TaK U NOHATHUH, SBJISIOIUXCS
CHUCTEMHBIMU Il OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CHUHTE3, Kiaccu(uKanus, TMePUOJUYHOCTb, HAOIIOICEHUE, HSKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEPEHHE, MOJICIIb, SIBICHHUE, TAPHUKOBBINA d(D(PEKT, TEXHOJIOTHS, MaTEPHAIIBI.

®u3nka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
JIUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTAITUYECKAS PEIIETKA, CIIaBbI, (PU3MUYECKUE BEIMYNHBI, €TUHULIBI
M3MEPEHHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocunres, neixanue, Ouocepa, sKocucTeMa, MHUHEpaJbHbIE YHA0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAJIbL, TOPHBIE TOPO/IbI, TOJIE3HbIE UCKOTIaeMBbIE,
TOIJINBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4yHOCTHBIE PE3YyJbTAaThl OCBOCHHUA TIPOTpaMMbl OCHOBHOI'O OGH.[GTO 06p330BaHI/IH
JOCTHUTarOTCA B XOA€ O6yquI/I$[ XUMHUHN B €JUHCTBEC yqe6H0ﬁ M BOCIIMTATEIbHOU JCATCIIBHOCTHU B
COOTBCTCTBHUU C TpaAUIIMOHHBIMHA pOCCHfICKPIMPI CONUOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMU IECHHOCTSAMU, IMPUHATBIMU B O6H.[€CTB€ InpaBujIaMl U HOpMaMMU IOBCJACHUSA U
CHOCO6CTBYIOT mnmponeccamM CaMOIIO3HAHUS, CAMOPA3BUTHA U CONUATU3allun O6yanOH_II/IXC$I.



JIndHOCTHBIE pPE3yNAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHE OMbITa ACSTEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAUCHUS XMMHYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMALUEH O MepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEJICTABICHUsS O COLMAJIbHBIX HOPMAax W IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHJAX JEATEIIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOM ACATCIBHOCTH IIPU BBIIIOJHCHUHU y‘IC6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIPOLECCE ATOH y4eOHOH AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE U ITOCTYIIKU CBOMX TOBAPUILEH C O3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM
OCO3HAHUS MTOCIJIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUECKHNE  MPEJCTABICHUS O  BEIIECTBE W  XMMHYECKOW  pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABISAIONIME OCHOBY IS
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS IPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOJAHON CPEION, O POJIU XUMUH B TTO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble U1l OOBSCHEHUS HaOJI0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOIN pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYYCHHMIO U TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS O0YUYCHHS B IalbHEHIIIEM;

4) popMHupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TIPaBUI
0€30MacHOCTH NP OOPAILIEHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K NMPaKTHUECKOMY U3YyYEHHIO IIpodeccuii U TpyAa pa3IMdHOro poja, yBaKeHHE K
TPYAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX



3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaGKTOPUU MPOMOJIKECHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopecCHOHANBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHAILHON CPeAe;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOILICHHE K IMPUPOEe KaK HCTOYHHMKY JKU3HH Ha 3eMmile,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0POBOTO M OE30MaCHOT0 00pasa KHU3HH,
OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MUYCCKOMY M IICHXHYCCKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUII OE30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 3M0POBBIO U KU3HH JIIOJICH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, [10JTydaeMble IPU U3YUYCHUH XUMUH, IS peIIeHus 3a/1a4,
CBSA3aHHBIX C OKPYXKAlOLIEH NPUPOJHONW CPENOH, s IOBBILICHHUS YPOBHS 3KOJIOIMYECKON
KYJIbTYpPbI, OCO3HAHUS INI00AJTBHOIO XapaKTepa SKOJIOTMYECKUX MPOoOJIeM U MyTeH UX peleHUs
IIOCPEACTBOM METOJI0B XMMMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHUsI PyKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX Ppe3yJIbTaTOB BBIIENAIOT 3HAYMMBbIE JUI1 (DOPMUPOBAHMS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 3TUX MPeAMETOB (OPMUPOBATH MPEACTABIECHUE O
LEJIOCTHOW HayyHOW KapTHUHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETyJIsSTHBHBIE), KOTOpbIE oOOecrednBaoT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4€OHO 1€ TeIbHOCTH.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE e CTBHUS
Ba3zoBble joruyeckue geiicTBud:

YMEHUS UCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUM 3HAHWM:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHITUH (BBIICNATH UX XapaKTepHbIe MPU3HAKHU, YCTaHABINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSIMH), UCIIOJIB30BaTh MOHATHS Ul OOBSCHEHHS OTJIENbHBIX
(bakTOB U SIBJICHUI, BBIOMPATh OCHOBAHMS U KPUTEPUHU IS KiTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEaKIfi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHbBIC, N€AyKTUBHbIE, O aHAJIOTUH),
JlenaTh BBIBOJIBI U 3aKJIFOUCHUS;

yMEHHUE MPUMEHATHh B MPOLIECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METANpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO



MPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMUUYECKUIM 3HAK (CUMBOJI RJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelIieHud YydeOHo-
MO3HABATENIbHBIX 3a/la4y, C Y4YETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B M3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMCHHE HCIIOJB30BAaTh ITOCTABJICHHBLIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTaA IIO3HAHHs, a
TaKXKC B Kad€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3blI II0 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

MPUOOpPETEHUE OMbITAa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpOIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pesynbrar, GopMmynupoBaTh O00OOMIEHUS W BBIBOJABI IO pPe3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM paboTe.

Pa6Gora ¢ undopmanmeii:

yMeHHue BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UH(OPMALMIO PA3IUYHBIX BUJIOB
1 GOpM MPEACTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOI'0 COZIepKaHusl, CIIpaBOYHbIE [T0cOOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh PA3IMIHbIE METOJBI U 3aIPOCHI IPU MOUCKE U 0TOOpe MH(OPMAIHH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 33144
OMpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOIB30BAHUS PA3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IperCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popMamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HUCMOJb30BaTh M aHAJIM3MPOBATh B Ipollecce Y4eOHOM U MCCIE0BaTENIbCKOM
JEeSTeIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOAHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:

YMEHHsI 3aJaBaTh BOINPOCHl (B Xojae auanora W (WIM) ITUCKYCCHM) IO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPEACTABIIATE MOJTYYCHHBIC PE3YJIBTAThI IO3HaBaTEIbHOU JACATCIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh TPE3CHTAlMI0 PEe3yIbTAaTOB BBIMOJTHEHHUS XUMHYECKOTO
IKCTIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABATECIBHOU M
UCCIIEIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHHH BO3HHKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
0o0IIMX WHTEPECOB W COTJIAaCOBaHWS TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBEIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcabHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEILHO ONPENENsTh LeJIU ACSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATH
Hauboee 23 PEeKTUBHBIE CTIOCOOBI pEIICHUs YICOHBIX 1 TT03HABATEIILHBIX 33124, CAMOCTOSI TEIIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBII aITOPUTM JCHCTBHI IIPU BBHIITOJIHEHUH 3a/IaHUIH
C Y4€TOM TOJIyYeHHUsSI HOBBIX 3HAHUH 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUsX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOTO Pe3ysIbTaTa 3asBJICHHOH 11€JH, YMEHHE MUCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPE/JIaracMble B YCJIOBUU 3aJIaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHIO 005A3aTEIBHOIO COJAEpIKaHMs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydaroluMucs Hay4yHble 3HAHUS, YMEHHMS M CIOCOOBI JAEMCTBMM, crneuuduueckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JIEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAlU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAlLIHSX.

K koHy obydeHnust B 8 kiiacce mpeaMmeTHblEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJId, XUMUYECKUN DIJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOJIHAS M HEOIHOPOJHAS), BaJIECHTHOCTb,
OTHOCHUTEIIbHAS aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBasi O XMMHYECKOTO JJIEMEHTa B COCIUHEHHH, MOJISPHBIA OO0BEM, OKCHMA, KHUCIOTA,
OCHOBAaHHME, COJIb, JJEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHUCJIECHUS, XUMHUYECKas peakuus,
KIIacCU(UKAIUs PEaKIHii: PEaKuu COSAMHECHUS, PEaKIMH PAa3JI0KEHHs, PEaKI[MU 3aMelleHus,
peakuu 0OMeHa, PK30- M IHJOTEPMUUYECKHUE PEAKIIUU, TETUIOBOM d(PEeKT peakiuu, sapo aToma,
DIIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, PaliyC aToMa, XUMUYECKasl CBS3b, MOJSIpHAS U
HETIOJIIPHAsT KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PacTBOpP, MaccoBasi JOJIst
BelleCTBA (ITPOLIEHTHAs] KOHIIEHTpPAIHs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITUN U MPUMEHSTH 3TH MOHATHUS MPU
OINMCAHUU BEILLECTB U UX NIPEBPALICHUI;

WCIIOJIh30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISi COCTaBJCHHS (OPMYJ BEIIECTB W YypaBHEHUU
XAMHYECKUX PEAKIIUN;



OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
9JIEMEHTOB B OWHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COCMHEHUH 10 GOopMyIaM, BUI XUMUYECKON CBS3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHUX
COECIMHEHUSX;

packpsiBaTh cMbIci lepuogunueckoro 3akona JI. 1. MenaeneeBa: 7eMOHCTPUPOBATh TIOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOWCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHS B
[Tepuoaunueckoii cucTeMe, 3aKOHOB COXPaHEHUs MacChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOraipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHX
9JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpynmna)» u «mnodoynas noarpymnmna (b-
TpyIIa)», Majble 1 0OJbIINE IEPUO/IbI, COOTHOCUTH 0003HAYEHUsI, KOTOPBIE UMEIOTCS B TalHIIe
«Ilepuognueckas cucrema xumuueckux »saeMeHTtoB JI. WM. MengeneeBa» ¢ 4YHUCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCIIO JIEKTPOHOB M PaCHpe/IeNIeHNE UX IO SJIEKTPOHHBIM CIIOSM);

KJIaccu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(10 4KCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY b (DeKTy);
XapaKTepu30BaTh (ONUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEILECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIK/1asl ONMMCAHKNE TPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX
pEeaKLuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BELIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIIUTEIBHON 1E€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o011eHne, CUCTEMAaTH3alHI0, KJIacCU(UKAIIUIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH —
JUISL M3y4EHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIHi, €CTeCTBEHHO-HAYYHbBIE METO[IbI
NO3HAHUs — HAOJII0/IeHUEe, U3MEPEHHE, MOJICINPOBAHHE, SKCIIEPUMEHT (peasibHbIN U MBICJICHHBIH );
CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYIOBAHUEM, a
TaKXe MpaBuiIaM 0OpalleHHsl C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH O BBIIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IOJYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpOJA), NMPUTOTOBJIECHUIO PACTBOPOB C ONpEIeNEHHOM MaccOBOM joiieit
pacTBOPEHHOTO BELIECTBA, IUIAHUPOBaTh W MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMUIO PAcCTBOPOB WIEJOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbenondTanen, METUJIOPAHK U JPYTHE).

K koHiy obydenust B 9 kiiacce mpeaMeTHblEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICJ OCHOBHBIX XMUMHMUYECKUX MOHSITHI: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIOXKHOE  BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakiusi, XUMHYECKas CBS3b,
TEII0BOM 3P PEeKT peakiuu, MOJIb, MOJSIPHBIN 00BEM, PACTBOP, ANEKTPOJIUTHI, HEITEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] AMCCOIMAINS, DPEAKIIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBeCI/Ie, 06paTI/IMBIe 158 HeO6paTI/IMI)Ie peaKHI/II/I, OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKHI/II/I,
OKHUCJIUTEh, BOCCTAHOBHUTEb, OKHCIEHHE M BOCCTAaHOBIEHHUE, aJUIOTPOMNUsi, amM(pOTEpPHOCTH,
XUMUYECKash CBs3b (KOBAJGHTHAs, WOHHAs, METAJUTMYECKas), KPHUCTAIMYECKas peméTka,
KOppOSI/ISI MCTaJJIOB, CIIJIaBhbl, CKOpOCTb XHMH‘-IGCKOﬁ peaKLII/II/I, HpGI[eJII:HO ,Z[OHyCTI/IMaSI
koH1eHnTpauus [1JIK BemiecTna;



WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU MOHITHS IPU
OINKCAaHHUHM BEIIECTB U UX NPEBPAILECHUN;
UCTIOJIb30BAaTh XUMHUECKYI0O CHUMBOJIHMKY MJJISi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKluii;
ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCIIEHUS XHUMUYECKUX D3JIEMEHTOB B COEAMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COECIUHEHUH IO
dopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTAHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOM (opmylie, XapakTep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBathk cMbich [lepuoanueckoro 3akona JI. M. MenaeneeBa M JeMOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepH30BaTh TaOnuuHyto (opmy Illeprogmueckoid cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «1o0oyHast
noarpynna (b-rpymnmna)», manbsle u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
UMEIOTCS B IMEPHOAMYECKON TaOJUIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO0 SJICKTPOHOB U PACTIPE/ICTICHHUE UX 0
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEJAMHEHMUH B Ipejesax MajblX NEPUOAOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHMS MX
aTOMOB;
KJIaccu(UIMPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKUE PEaKIIUU
(10 YMCIy U COCTAaBY YYaCTBYIOLIMX B PEAKLIMHU BELIECTB, 110 TEIII0OBOMY 3(h(PEKTy, 0 U3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M cHeuu(UYECKHe XHMHUYECKHE CBOMCTBA NPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/1as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IeJI0OUel U CoJiel, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIO0 OOMEeHa, YpaBHEHUS PEeaKLMH, MOATBEPKIAIOIINX
CYIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/ly BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEJUHEHUS, MacCOBYIO JOJIO BELIECTBAa B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;
coOiroaaTh MpaBuiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
TaKXe MpaBHujia OOpAIIEeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMM IO BBITOJHEHUIO
71a00pAaTOPHBIX XUMHYECKHX OINBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa 1 yTIeKUCIIoro rasa);
IPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB pa3IWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUUYECKUX BEILECTB;
MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CUCTEeMATU3aINI0, BBISIBJICHUE MPUYUMHHO-CIEJCTBEHHBIX CBS3€d — I MU3y4YeHHS
CBOMCTB BEHIECTB W XHWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIEPUMEHT (peasIbHbINA U MBICIICHHBIH ).

¢ TEMATHYECKOE IINTAHUPOBAHUE

¢ SKJIACC



Ne i/t Haumenosanmue
pa3esioB U TeM

MIPOrPaMMBbI

Paznea 1.

IlepBoHavaibHBbIE

XHMHYECKHe

MOHATHSA

1.1 XUMHUS — BaKHAS
00J1aCcTh
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JESITEILHOCTH
YyeJI0BEKa

1.2 BemecrBa u
XAMHYECKHE
peakiuu

Utoro no pazneny 20

Pazpea 2.

Baxkneiinme

NMpeCcTABUTEH

HEOPraHUYeCKUX

BelecTB

2.1 Bozayx. Kucnopon.
Ilousitue 06
OKCHIax

2.2 Bonopon.Ilonstue
0 KHCJIOTax U COMIAX

2.3 Bopa. PacTBopsl.
ITousatue 06
OCHOBAHMAX

2.4 OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCTUHEHUN

Hroro mo pazneny 30

Paznen 3.

IMepuoguyeckui

3aKO0H U

[Mepuoauyeckas

cucreMa

XHMHYECKHUX

ajiemenToB /1. U.

MenpesieeBa.

CrtpoeHue aTomMOB.
XumMunueckas CBA3b.
OKHCIUTEIBHO-

KonnuectBo  DneKTpOHHbIE

4acoB (dpoBbie)
00pa3oBaTeNIbHbI
€ pecypchl
Bcero KoHntposbHble
paboThI
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[TpakTuyeckue paboThI

—

— |
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https://m.edsoo.ru/7f41837c
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Ne /it HanmenoBanne KoauuecTBO DIeKTpOHHBIE

pa3ziesioB U TEM 4acoB (dpoBbie)
MIPOrPaMMBbI 00pa3oBaTeNIbHbI
€ pecypchl
Bcero KonTposbhbie [TpakTdeckue paboThI
paboTsI
BOCCTAHOBMTEJ/IbHBI
€ peakuuun
3.1 [lepuoanueckuii 7
3aKOH U t
[Iepnonnueckas
cucTema
XUMHYECKHX
anemenToB . H.
Meneneesa.
Crpoenue atoma
3.2 XuMuYeckas CBSI3b. 8 1 I
OKHCIUTENBHO- s
BOCCTaHOBUTEJIbHbBIE
peakuuu
Wroro no pazneny 15 bubnmnorexka HOK
https://m.edsoo.ru/7f41837
c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837
c
OBIIEE 68 4 5
KOJIMYECTBO
YACOBIIO
I[MTPOTPAMME
¢ 9KIJIIACC
Ne HanmenoBanue pa3nenoB 1 TeEM IpOrpamMmsl KommuecTBo 4acos
n/m Bcero Kontponshsie [TpakTHy
paboThI pabo
Pa3pnen 1. BemecTBo U XuMHYecKHe peaKIun
1.1 TloBropenue u yriayOieHue 3HaHUH OCHOBHBIX Pa3JIesIoB 5 1
Kypca 8 kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINi 4
1.3 DrnektponuTHUecKasi TUCCONUANNA. XUMHUUECKHE PEaKIUU B 8 1 1
pacTBopax
Hroro no pazneny 17

Paznen 2. Hemerasiibl M UX COCAUHEHUSHA

2.1 OOmas xapakTepUCTHKa XUMHUECKUX dIeMeHTOB VIIA- 4 1
rpynnsl. ['anorenst

2.2 OO0mas xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB VIA- 6
rpynnbsl. Cepa U €€ coeTuHEeHUS
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No HaunmenoBanue pa3ziennoB U TeM NporpaMMbl KonnuectBo yacoB

/1 Bcero KontponbHbie [IpakTus
paboThI pabo
2.3 OOmas xapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA - 7 1
rpymibl. A30T, pocdop U UX COSTUHEHUS
2.4 OO6mias xapakTepucTUKa XUMHUECKHX d1eMeHTOB [V A- 8 1 2
TPYHIBL. YTIEPOA U KPEMHUN U UX COCIUHEHUS
Wroro mo pazneny 25
Pa3nen 3. MeTajlibl U HX COeTUHEHUSI
3.1 OOmue cBOHCTBA METAIIOB 4
3.2 Baxueilimmue MeTamwibl U UX COEINHEHUS 16 1 2
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3
Utoro no pazneny 3
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
e IMOYPOYHOE IINTAHUPOBAHUE
¢ S8KIJIACC
Ne n/nn Tema ypoka KonnuecTBo vac
Bcero Konrpoubsnsle Ip:
paboThI
1 [Tpenmet xumuu. Ponb XuMuu B )KU3HU YeToBeKa. Tena u BeuiecTBa 1
2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMHUHU 1
3 [TpakTrueckas pabota Ne 1 «IIpaBuna paGoThl B 1a00OpaTOPUH U MPUEMBI 1
oOparreHus ¢ J1abopaTopHBIM 00OPYIOBAHHEM
4 YucTteie BemecTBa u cMecu. CriocoObl pa3ieNieHus cMecei 1
5 [TpakTuaeckas pabota Ne 2 «Paznenenue cmeceit (Ha mpUMepe OYHCTKU 1
MOBapEHHOM con)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKUE dNIEMEHTHI. 3HAKH (CUMBOJIIBI) XUMHUECKUX DIIEMEHTOB 1
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1
10 3aK0H TOCTOSIHCTBA COCTaBa BelIecTB. Xumudeckas Gopmyia. BajieHTHOCTD 1

aTOMOB XMMHNYCCKHX 3JICMCHTOB


https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Ne i/t

11

12

13

14
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23
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27

28

29

30

31

32

Tema ypoka

OtHocurenbHas aroMHast Macca. OTHOCUTENNbHAS. MOJIEKYJISIpHAs Macca

MaccoBas 1011 XMMHYECKOTO 3JIEMEHTA B COCIMHEHNN

KosmmuectBo BemectBa. Moiib. MoutsipHas macca

DusnyecKkne 1 XUMUYECKHE ABJICHUA. XMMUYECKasl peaKus

IIpu3Haky U ycaoBuUs NPOTEKAHUS XUMUYECKUX PEaKIUN

3aKOH COXpaHEHMsI MACChl BEILECTB. XMMHYECKUE YPaBHEHUS

Bpluncnenus Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUAM XUMUYECKUX PEaKIUN

Knaccugukaius XuMHUUECKUX peakiuil (COSTUHEHNUS, Pa3I0OKCHHUS, 3aMCIICHHS,
obmMmeHa)

M. B. JIomoHOCOB — y4€HBI-IHIIMKIIONEeIUCT. O000IMECHNE U CHCTEMATH3AIHS
3HAHUU

KOHTpOJ’IBHaﬂ pa60Ta Nel o Teme «BelecTBa 1 XMMHUYECKHE pe€aKkuumn»

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopo — 3J1eMEHT B MPOCToe
BemecTBo. O30H

®u3nuecKue U XUMHUECKHE CBOICTBA KUCIOPOa (pEeaKIuu OKUCIEHUS, TOPEHHE).
ITousTHe 00 OKCHIaX

CrniocoObl nosty4eHus KMCaopo/ia B 1a00paTOpUU U MPOMBIIIIEHHOCTH.
[TpumeHeHnue kucnopona

Tennooit 3(1)(1)€KT XUMHYECKOH peaKknuuu, MOHATUEC O TCPMOXUMHUYCCKOM
YpPaBHCHHH, 3K30- U OHAOTCPMHUYCCKUX PCAKIUAX

TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHUE BO3/yXa, CIIOCOOBI €ro
IPEJOTBPALICHUS

[TpakTuaeckas pabota Ne 3 mo reme «llonydenne u coOupanue KHCIOpoaa,
W3Y4YEHUE €r0 CBOMCTBY»

Bonopon — anemeHT u npoctoe BeuecTBo. Haxoxnenue B npuponae
®dusnueckue U XUMHUECKHE CBOICTBA Bogopoaa. [Ipumenenue Bogopoaa
[ToHsITHE O KHUCITOTAX U COJISIX

Crioco0sI MosTydeHus BOAOPOa B Tab0OpaTopuu

[Ipaktuueckas padota Ne 4 o teme «llonmydenue u cobupanue Boaopoa,

W3YyYEHHUE ETO CBOMCTB»
MonsipHblii 00bEM ra30B. 3aK0OH ABOTaApPO

KomnnuecTBo yac

Bceero Kontponbhbie [1p:
paboThI


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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33
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52

53

54

Tema ypoka

Brraucnenus 00b€Ma, KOJIMYECTBA BEIIECTBA ra3a M0 €ro U3BECTHOMY KOJIHYECTBY
BEILIECTBA UM 00BEMY

Brrunciaenus 00EMOB ra3oB IO YPaBHCHHUIO p€aKIM1 Ha OCHOBE 3aKOHa 00BEMHBIX

OTHOIIIEHWI Ta30B

dusuyeckue U XUMUYECKHUE CBOMCTBA BOJIBI
CocraB ocHoBanui. [Tonsitue 06 nHIUKATOpaX

Bopa kak pactBopurens. HachllieHHbIE M HEHACHIILIEHHBIE pacTBOpbl. MaccoBast
JI0JIs1 BELIECTBA B PaCTBOPE

[Tpaktuueckas padora Ne 5 o Teme «IIpuroTosieHne pacTBOpOB ¢ ONpeAeIEHHON
MacCOBOH J0JIEH PACTBOPEHHOIO BEIIECTBA»

Kontponsnas padora Ne2 o teme «Kucnopon. Bogopon. Boma»

Oxkcupsl: cocTaB, kiaccuuKaius, HOMEHKIaTypa

[TorydeHre M XUMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

OcHoBaHMsI: COCTaB, KiaccuduKalys, HOMEHKIATypa

[TonydyeHne u XuMH4YECKHE CBOMCTBA OCHOBAHUI

Kucnotsr: cocras, knaccuduxaius, HOMEHKIATypa

[Tonydyenune u XuMHUYECKUE CBOMCTBA KUCIOT

Conu (cpennue): HOMEHKIATypa, CIOCOObI MOTYyYEHUs, XHMUYECKIE CBONCTBA
[TpakTrueckast padota Ne 6. Pemienue skciepuMeHTaNbHBIX 3a1a4 [0 TEMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COEAMHEHUIN»

['eneTnyeckast CBA3b MEXIY KJIaCCAMH HEOPTAHUUECKUX COESTUHEHUIN
O0001eHne 1 cucTeMaTU3aINs 3HAHUH

KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKHX

coenquHeHni"

HepBHe IIOIIBITKN KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYECKHX dIeMeHTOB. [loHsTHE O rpymnmnax
CXOOHBIX 3JICMCHTOB

ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHYECKUX 31eMeHToB Jl. U.
Meuneneena

IIepuonpl, rpynmsl, HOATPYIIIBI

Crpoenune atomoB. CocTaB aToMHBIX siiep. M30Tomsl

KomnnuecTBo yac

Bceero Kontponbhbie [1p:
paboThI
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Tema ypoka

KomnnuecTBo yac

Bceero Kontponbhbie [1p:

paboThI
CrpoeHue 3J1eKTpOHHBIX 000JI04eK aTOMOB 51eMeHTOB [leprouieckoil cucTeMsl 1
J. . Menneneena
XapakTepHucTuKa XMMHUYECKOI0 3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckoit 1
cucreme /I. 1. Menneneesa
3nauenue [lepuonnyeckoro 3aKoHa JUisl pa3BUTHS HAyKH U npaktuku. J[. 1. 1
MenneneeB — y4E€HbIN, Me1aror ¥ rpakKIaHuH
DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB 1
NonHas xumuyeckas CBs3b 1
KoBasneHTHas noyispHas XUMAYECKas CBS3b 1
KoBaneHnrtHas HenosisipHasi XuMU4ecKasi CBsI3b 1
CremneHb OKUCIICHUS 1
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1
OxucnuTeNn U BOCCTAHOBUTENN 1
Kontponbnas pabora Ne4 o teme «CtpoeHne atoMa. XUMHUUYECKas CBS3hY 1 1
PezepaHblil ypok. O600111€HHE U ccTeMaTH3alMs 3HaHUH 1
PeseprubIil ypok. O60011IeHIE U CUCTeMaTH3alHsI 3HAHUN 1
PezepaHblil ypok. O600111I€HNE U CUCTEMAaTH3alMsI 3HAHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
e 9KIJIIACC
No Tema ypoka KonunuecTBo yacoB
n/m Bceero Kontponsasle IIpaktuueck
paboThI paboThI
1 Ilepuoamueckuii 3axoH. [lepnoamdeckas cucrtema 1
XUMHYECKHX d1eMeHTOB Jl. 1. MeHaeneeBa
2  3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XMMUYECKUX 1
3JIEMEHTOB MEPBbIX TPEX NEPHUOIOB

3 Kuaccuduxarms 1 HOMEHKIIaTypa HEOPTaHUIECKHUX BEIECTB 1

4 Buapl XUMHUYECKOM CBSA3M U TUITBI KPUCTAUNIMYECKUX peméTok 1

5  Kontpoasnas padorta Nel mo teme «IloBTopenue u 1 1

yriIyONieHre 3HaHUI OCHOBHBIX pa3zelioB Kypca 8 Kiaccay


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

26

Tema ypoka

Knaccugukarus XuMHUECKUX PeaKkUii 0 pa3IMYHbIM
IIPU3HAKaM

[TonsiTue o ckopocTH XuMUYecKou peakunu. [lonsitue o
TOMOTEHHBIX U T€TEPOreHHBIX PEAKLIUIX

[TonsTHE 0 XUMUYECKOM paBHOBECHHU. DaKTOPBI, BIUSIOLINE
Ha CKOPOCTh XMMUYECKON PEAKIINH U TIOJIOKECHHUE
XHMHYECKOTO PABHOBECHS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaknuun

Teopwust anexrponuTrdeckoi aucconuanun. CUIbHBIE U
cJ1a0bl€ AIEKTPOJIUTHI

HonHbIe ypaBHEHU peakui

XVMUYECKUE CBOWCTBA KUCIOT U OCHOBAHUH B CBETE
IPEJICTaBICHUNA 00 NEKTPOIIUTUYECKON JUCCOLMALIUN

XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUM 00
AIEKTPOIUTUYECKON TUCCOLIUAITUT

[ToHsATHE O TUAPOIH3E CONIEi
OO0001EHHE U CUCTEMATU3ALIUS 3HAHUM

[Tpaktuyeckas pabora Ne 1. «Perienue skcriepuMeHTalIbHBIX
3a1a4»

Koutponbnas pabota No2 o teme «IeKTpoIuTHIeCcKas
qucconuanus. XUMHUECKHUEe PeakIui B pacTBOpax»

OO011ast XapakTepUCTHKA raJIoreHoB. XMMHUYECKHE CBOMCTBA
Ha MpUMepe XJIopa

Xnoposonopon. ComstHast KHCIO0Ta, XUMUYECKHE CBOWCTBA,
HOJIy4eHue, IPUMEHEHHE

[Tpaktuyeckas pabora Ne 2 o teme «Ilonyuenue consiHoM
KHCJIOTBI, N3y4eHUE €€ CBONCTB»

Breruncnenus mo YPaBHCHHUAM XHUMHUYCCKHUX peaKum‘/'I, €Ciin
OJIMH U3 PEareHTOB J1aH B U30bITKE

OO0mast xapakTepucTika 371eMeHToB VIA-rpymnmbt

AnnotponHslie Monudukanuu cepbl. HaxoxaeHue cepbl U e€
COEIMHEHUH B IpUpPOJe. XMMUYECKUE CBOWCTBA CEPHI

CepoBoniopo1, ctpoeHue, GU3n4eckue 1 XUMHUYECKUe
CBOMCTBa

Oxkcuapl cepol. CepHas KUCIOTa, GU3UIECKUE U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE MPOMBIILIEHHOTO

croco0a MoTy4eHus1 CEPHOM KUCTOTHI. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU CEPbI

KonnuecTBO yacoB

Bcero KouTtposbHbIe
paboThI

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

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbneie IlpakTuyeck
paboThI paboThI
27 BpruncneHne MacCoOBOM IO BBIXO/A MTPOIYKTA PEAKIIUU 1
28 OOmas xapakTepucTHKa 3JIeMEHTOB VA-Tpynibl. A30T, 1
pacmpocTpaHeHHe B PUpPOe, GU3NIECKHE U XUMHUIECKUE
CBOMCTBA
29 Awmmmuak, ero puznuecKue ¥ XUMUUECKHE CBOMCTRA, 1
MOJTyYeHHUE ¥ IPUMEHEHUE
30 IIpaktuueckas padora Ne 3 mo Teme «llomyuenue ammmaka, 1 1
U3y4EHHE €r0 CBOHCTBY
31 A3soTHas kucioTa, €€ pU3nUECKre U XUMHUIECKHUE CBOKCTBA 1
32 Hcnonb30BaHHWE HUTPATOB M COJICH aMMOHHSI B KAUeCTBE 1

MUHEPAIbHBIX YI00OpeHHd. XMMUYECKOE 3arpsi3HEHHE
OKPY’KaIOILEeH Cpebl COEUHEHUSIMH a30Ta

33  ®Dochop. Okcun dpocdopa (V) u pochopHas kuciora, 1
(du3nvecKue ¥ XUMHYECKHE CBOWCTBA, MOJTyYCHHE

34 Hcnonw3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX 1
ynoOpeHuit. 3arps3HeHHe TPUPOIHON cpebl pocharamu
35 VYrmepon, pacpocTpaHeHue B IpUpoe, pusndeckue u 1
XUMHYECKHE CBOMCTBA
36 Oxcunsl yriepoja, ux Gpu3nyeckrue 1 XuMHYECKUe CBOIMCTBA. 1
DKoornyecKre mpoodIeMbl, CBSI3aHHBIE C OKCHIOM YTIIepo/ia
(V)
37 YronbpHas KUCIOTa U €€ CONU 1
38 IIpaktuueckas padora Ne 4 o reme "llomydeHue 1 1

yraekucioro rasa. Kauectsennas peakius Ha kapOoHaT-HOH"

39 IlepBoHayanbHbIE MOHATUS 00 OPrAaHUYECKUX BEIIECTBAX KaK 1
0 COCIMHEHUSX YyTiiepoaa

40 KpemHHU# 1 €ro COeAMHEHUS 1

41 TIpaktudeckas padora Ne 5. PemeHue skcnepuMeHTaIbHBIX 1 1
3a1a4 1o tTeMe «BakHelre HeMeTaJJIbl M UX COCTMHEHUSI

42 KontponbHas padora Ne3 mo teme «BakHeiime HeMeTaTbl 1 1
Y X COCITUHEHUS»

43 OOmiast XapaKTepPUCTHUKA XUMHUECKUX JIEMEHTOB — 1
MeTaIoB. Metamyeckas CBsI3b M MeTAITHYeCKast
KpHUCcTalinueckas pemérka. dusnueckue cBoiicTBa METaIOB

44 XumHuecKHe CBOMCTBA METAIOB. DJIEKTPOXUMHUECKHUI psijt 1
HaIpsKEHUH METaJIOB

45 OO6mmume crocoOb! mosrydeHus: MeTauioB. CIiaBbl. 1
Bpluncnenus 1o ypaBHEHHUSAM XUMUUECKUX PEAKLMM, €ClIU
OJIMH W3 PEareHTOB COACPIKUT IPUMECH


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
https://m.edsoo.ru/00ae1156

n/n
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Tema ypoka

[TonsiTHe 0 KOPPO3UU METAJIIOB

[llenounbie MeTaIbI

OKcubl U THAPOKCUIBI HATPUS U KU
[llenoyno3eMenbHBIC METAJIIbI — KAJIBIIUA ¥ MarHui
Bakueiinme coeMHESHUS KaJIbIUS

O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTraeckas padborta Ne 6 o reme "YKECTKOCTH BOJIBI U
METO/bl €€ yCTpaHEeHUs"

AnroMuHUH

AmMoTepHBIe CBOMCTBA OKCH/IA U THIPOKCHIA

Keneso

Oxcuppl, runpoxcubl u conu xxenesa (11) u xenesa (I11)
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH

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

Brprunciienus o ypaBHEHUSIM XUMHYECKHUX PEAKIUH, €CITU
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKHUT MIPUMECH.
Brrunciienuss MaccoBo# JOJIM BbIXOJ1a MPOAYKTA PEAKIUU

O00011eHNe U CUCTEMAaTU3aLNS 3HAHUI
Kontponbnas pabora Ne4 o teme «Bakneime MeTauibl 1

UX COECIMHEHUS
BemectBa u MmaTepuanbl B HOBCEAHEBHOM )KM3HU YeJIOBEKa
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIoIIel cpeibl

Ponb xuMuM B pelieHnH SKOJIOTHUECKUX TpodIemM
PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3alHsI 3HAHUN

PesepBHeIit ypok. O000IIEHHE U CUCTEMATHU3AIIHS 3HAHHHA

PesepBHbIil ypok. O00011IeHIE ¥ CHCTeMAaTH3alHsl 3HAHUN

KonnuecTBO yacoB

Bcero KouTtposbHbIe
paboThI

[IpakTrueck
paboThI


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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

No Tema ypoka KonnuectBo yacoB

/1 Bcero Koutponbabeie IIpaktrueck
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

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

o+ Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe o01ecTBo
«M3narenbcTBO «lIpocBemenue»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkiroHepHOe 00IIECTBO

«M31aTenbcTBO ((HpOCBeH_[eHI/Ie»

« METOIANMYECKHUE MATEPHUAJIBI I YYUTEJA

e Xumud : TexHosiornueckue kapThol K vueOHuky O. C. T'abpuensua «XuMmus. 8 kiace»
: MeToauueckoe mocobue / JI. 1. Acanosa. — M. : JIpoda, 2018

e [Ilocobue npeoHasHaueHo 048  yuumeneu  xumuu, pabomarwux 8
00wWeobpazosamenvHuIlX opeaHuzayuax no yuebHuxky «Xumus. 8 wkaacc» O. C.
TI'abpuensna. Coldepyxcum mexHoaO2UHeCKUE KAPMbl YPOKOB, 8 KOMOPbIX
npedcmasietvl 0000WeHHble NAAHUpYeMble 00pa3osamenvHvle pPe3yabmambl
(npedmemnnie, MemanpedmemHble, AUYHOCMHbLE), 0p2aHU3aAYUOHHASA

cmpyxkmypa u xo0 ypoxkos. Vicrounuk:_https://rosuchebnik.ru/material/khimiya-
8-klass-tekhnologicheskie-karty/

e Xumud : TexHosiornueckre kapTtel K yaeOuuky O. C. F'abpuensana «Xumusd. Q Kj1ace»
: MeToauueckoe nnocooue / JI. . AcanoBa. — M. : JIpoda, 2018

e Ilocobue npedHazHaueno O0as  ywumenell xumuu, pabomarwwux 8
00wWeobpazosamenvHuIlX op2aHudayuax no yuebnuxky «Xumusa. 9 kaacc» O. C.
TI'abpuensna. Coldepxcum mexHoaO2UHeCKUE KAPMbl YPOKOB, 8 KOMOPbIX
npedcmasnetvt 0000WeHHble NAaHUpYemble 00pazosamenvHvle pe3yabmambl
(npedmemnnie, MemanpedmemHble, AUYHOCMHDLE), 0p2aHU3ayUOHHAS
cmpyxkmypa u xod ypokos. IcTouHUK:

o« IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbI

CETU UHTEPHET:

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

gabrielyan/
o TexHosiornyeckas kapra ypoka "CocTaBJaeHWE YDPAaBHEHHU OKHCJIUTEIbHO-
BOCCTAHOBUTENBHBIX peakinii” (8 KiI.)

o IlpeseHranusa K ypoky"CocTraBaeHue ypaBHEHUM OKUCJIUTEJILHO-
BOCCTAHOBUTEIbHBIX PEAKITHHT"



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
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

Texuosornueckad kaprta. Ilpaktuueckad pabora N24. ITosyuyeHue Boaopoaa U
rceJaeqoBanue ero cBoucers (8 ki)

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

IIpesenTanus k ypoky "Kecrkocrs BoAb!"

TexHosiornuyeckasa kapra ypoka. AroMuuuil. Pusnueckre U XUMUUYECKHE CBONCTBA
asrroMuHnsg (9 KJ1.)

IIpe3enTanus. AmovuHui. PU3ndecKre U XUMUYECKHE CBOMCTBA aIIOMUHUA

[moko3a. CTpoeHue, CBOMCTBA, IPUMeHeHue (10 KJI.)

Kopposug metasuios (11 Ki1.)

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


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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