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MNOACHUTEJIBHAS 3AITIUCKA

[IporpammMa 1m0 XWMHUM Ha YPOBHE OCHOBHOIO 0O0IlEro ooOpa3oBaHUSA
COCTaBJICHAa Ha OCHOBE TpeOOBaHHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTEIbHON MPOTpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHON padoyeil MpPorpamMMbl
BOCITUTAHHUS U C YIETOM KOHICTIIUH MPETIOJaBaHus yIeOHOTO mpeaMeTa « XUMUsDH)
B oOpa3oBartenbHbIX opranuzanusax Poccuiickoit deaepanuu.

[Iporpamma mo xuMuHM Aa€T TPEACTaBICHHE O ILEsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIHTAHUS M Pa3BUTHUSI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
rpeamera, yCTaHaBJINBAET 00s13aTeNIbHOE MIpEIMETHOE coJiepKaHuUe,
IpeIyCMaTpUBaeT pacIpelieIeHue €ro I0 KijaccaM M CTPYKTypHpOBaHME IIO
pa3zmeniaMm ¥ TeMaM IIpOrpaMMBl T10 XHMHH, ONPEACSTSICT KOJIMYSCTBCHHBIC H
Ka4yeCTBEHHBIC XapaKTePUCTUKHU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh  M3YYEHHSI XHUMHH C yYETOM  MEXKIIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBS3€H, JIOTMKM y4eOHOTO  mpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuxcsi, OIPEASIISIET BO3MOXKHOCTH TIpeaMeTa IS
peanuzaunu TpeOOBaHHWII K pe3yibTaTaM OCBOCHHUS OCHOBHON 00Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHUs, a TakKke TpeOOBaHUI K
pe3yabTaTaM OOy4YeHHUsI XUMHUHU Ha YPOBHE LIeJIel U3y4eHUsI MpeaMeTa U OCHOBHBIX
BUJOB Y4€OHO-IIO3HABATEJIIbHOW JIESATEIILHOCTH OOYYaloIIerocsi IO OCBOEHUIO
yueOHOTO CO/IepKaHU.

3HaHUEe XUMHUHU CIYXXUT OCHOBOW i1 (OPMHUPOBAHHS MHUPOBO33PCHUS
00ydJaroIerocsi, ero MpeJCTaBICHU O MaTepHATILHOM EIMHCTBE MHPA, BAXKHYIO
poab UrparT (GopMUpyeMble XUMHEH TPEICTaBJICHHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTUU W 00 DBOJIIOIMU BEIIECTB B MPHUPOAEC, O IMyTAX PEIICHHS TI00aTbHBIX
mpoOJIeM YCTOWYHMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUECKOMU,
MHIIEBOM 1 SKOJIOTHYECKONU 0€30MaCHOCTH, MPOOIIEM 3paBOOXPAHCHUS.

HN3ydyenne xumuu:

CIIOCOOCTBYET  peaju3allyd  BO3MOXXHOCTEM Uil  CaMOpPa3BUTHUSL U
bopMupoBaHUs KyJIbTYPbI IHYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
00y4YaroIuXcsl, HAaBBIKOB HMX CaMOCTOSTEIbHON y4eOHOW  JesaTeIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MMOBCETHEBHOM KU3HU, TaK U B MPO(GECCHUOHATBLHOUN ASATEIbHOCTH,

3HAaKOMHUT CO CIHEHU(PUKONH HAyYHOTO MBIIUICHUS, 3aKJIaJAbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIsA/1a Ha €AWHCTBO MIPUPOJIBI M YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (H)OPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YyYarOIINXCsl;
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crmoco0CcTByeT (POPMHUPOBAHUIO LEHHOCTHOT'O OTHOIICHUS K E€CTECTBEHHO-
HAy4YHbIM 3HaHUSIM, K IPUPOJE, K UEITOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHUECKOE
oOpa3zoBaHre 00yJaIOIIUXCS.

JlanHbple HampaBiIeHHWs B OOyYEHHHM XHMHUH OOECHEYMBAIOTCS CHEHU(UKOI
colepkaHusi  y4yeOHOTO  mpeaMeTa, KOTOPBIA  SIBIISIETCS  MEeAaroru4ecKd
aJlanTHPOBAHHBIM OTPaKCHHUEM 0a30BOM HAYKH XMMHHU Ha ONPEACIIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEro oOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHCS CHUCTEMBbI TMEpPBOHAYAIBHBIX IOHSATHA XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM M HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX TIOHATUU
OpraHn4ecKO XUMUH.

CTpykTypa comep>kaHHsi IpOTpaMMBbl 1O XUMHHU ChHOpPMHUpPOBaHAa Ha OCHOBE
CHUCTEMHOI'0 moaxoja K €€ u3yudeHuro. CoaeprkaHue CKIIAAbIBA€TCA U3 CHUCTEMBI
MOHATHUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHU O XUMHUYECKOU
peakmuu. OO0e 3TU CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKHUX IMPEICTABICHUN
pPa3HOIO ypPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YYE€HHUs1 O CTPOCHUM aToOMa U XUMHYECKOU CBS3H;

— TpPENCTaBIICHWH 00 DIEKTPOJUTHYECKON JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PpPacCMAaTPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, PA3BHUBAIOTCS MOCJIEIOBATEIFHO OT OJTHOTO
YPOBHSL K JPYrOoMy, BBINOJHSS (QYHKIUM OOBACHEHUS U IPOTHO3UPOBAHUSA
CBOWCTB, CTPOCHUS M BO3MOYKHOCTEUW IPAKTUYECKOIO NPUMEHEHMS U IOJIy4YCHUS
HU3y4aeMbIX BEIECTB.

OcBoeHue TmporpaMmbl MO XHUMHH  CIOCOOCTBYeT  (OPMUPOBAHUIO
MPEJICTABIIEHUS] O XUMHUYECKOM COCTABJISIIOIIEN HAYYHOW KapTHHBI MUpPA B JIOTUKE
€€ CHUCTEMHOM NpUPOAbI, LEHHOCTHOTO OTHOIIECHUS K HAy4YHOMY 3HaHUIO U
METOJlaM IO3HaHUs B Hayke. M3yuyeHue XUMHMH HNPOUCXOJUT C IPUBJICUYECHHUEM
3HAaHUW W3 paHee H3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpYyXaoIUil MHUPY,
«buonorus. 57 knacce» n «Pusnka. 7 Kiaccy.

[Ipy wu3ydyeHHMM XUMHUHM TPOUCXOJUT (POpMUpOBAHME 3HAHUU OCHOB
XMMHUYECKOM HAayKH KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI.
3amaya yuyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUUYECKHX
3HaHUN — BaXHEUIINX (PAKTOB, MOHITHUMI, 3aKOHOB M TEOPETUUECKHUX MOJOKECHUH,
JIOCTYIHBIX OOOOIIEHU MHPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKH, B
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NpUOOIIEHNN K Hay4YHBIM METOJIaM IIO3HAHUS TPU MU3YyYECHHH BEIISCTB U
XAMUYECKUX PEaKIui, B (POPMUPOBAHUN W PA3BUTHUU MO3HABATEIIHHBIX YMEHUHN U
UX T[PUMEHCHHU B Y4YE€OHO-TIO3HABATEIIBHOW M YyYEOHO-HCCIIEIOBATEIBCKON
JIeSITEIbHOCTH, OCBOCHWH MNpaBWi Oe30MacHOTO oOpamieHusi C BEIIeCTBAMHU B
IMOBCEHEBHOU KU3HM.

[Ipn m3ydyeHUN XMMUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs BaKHOE
3HaYEHHE IPUOOPENTH TaKHue 1eJN, KaK:

— (dopmupoBaHHE WHTEIUIEKTYyadlbHO pAa3BUTOW JIMYHOCTH, TOTOBOH K
CcamM000pa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEILHOMY TPHUHATHIO PEIICHUH,
CITIOCOOHOMW aAanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HAIpaBJIEHHOCTh OOy4YeHHUS] Ha CHCTEMaTHYeCKOe MPUOOIICHHUE
00y4JarIuXcsi K CaMOCTOSITCIbHOW IT03HABATEIBHON ACATEILHOCTH, HAYYHBIM
METOJaM TIO3HAaHUs, (OPMHUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHne YCI0BUH, CITOCOOCTBYIOMINX MTPHUOOPETCHUIO O0YYAFOIITUMUCS
OombITa Pa3HOOOpa3HOW IESITEIPHOCTH, MO3HAHWUS M CAaMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOMNX YHUBEPCAIHHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIESITEILHOCTH;

— ((QopmupoBanne o0O0mEeH (YHKIHMOHAIHPHOW W €CTECTBCHHO-HAYYHOH
TPaMOTHOCTH, B TOM YHCJE€ YMEHHH OOBSICHATH W OICHUBATH SBICHUS
OKPY>KaloIIEero MHUpAa, HCIIOJB3Yysl 3HAHUS M OIBIT, IMOJYyYECHHBIC NPU HU3YUYCHUU
XUMUH, TPUMEHSITh HX MOPU peIIeHHH NpobdiieM B MNOBCEIHEBHOM KU3HU U
TPYIOBOU JAE€ATENBbHOCTH;

— (¢dopmupoBaHre Yy OOydYarOmMXCS T'YMaHHUCTHYECKHUX OTHOIICHUH,
IMOHUMAHUsSI TIEHHOCTH XWMHWYECKUX 3HAHWUM UISI BBIPAOOTKHA SKOJIOTHYECKHU
[IEJIECOO0Pa3HOr0 TIOBEICHUS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEJAX
COXpPaHEHHS CBOETO 3I0POBbSI M OKPYKAFOIIEH MTPUPOTHOM CPEIbI;

— pa3BHTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOCHHUsI OOIIEYETIOBEYSCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdWiIsi U HAINPaBICHHOCTH JabHEHIIIETO
0o0yJeHUs.

OOulee 4YMCIO YacoB, OTBEASHHBIX I HM3YyYECHUS] XHUMHH Ha YpPOBHE
OCHOBHOTO 001Iero obpa3zoBanusi, coctabisieT 136 gacoB: B 8 kiacce — 68 gacoB (2
Jaca B HEJIEI0), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).
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COAEPKAHME OBYUYEHMUASA

8 KUIACC

IlepBoHauabHbIE XUMHYECKHE MMOHATHS

ITIpenmer xumuu. Posib XMMUM B )KU3HHU Ye€JIOBEKa. XUMUSI B CUCTEME HaYK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBAa BEMIECTB. ATrperaTHoOe COCTOSIHHUE
BeutecTB. [loHsTHE O MeTOnax MO3HAHUS B XUMHHU. UHCTBIE BELIECTBA U CMECH.
CrtocoOnI pa3jiesiecHust CMECeii.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JeMEHThl. CHUMBOJIBI XUMHYECKHUX
a5ieMeHTOB. [IpocThie U ClloKHBIE BENeCTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckasi ¢opmyia. BalleHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB.
3akoH MNOCTOSIHCTBAa cocTraBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHOcHUTeNnpHAsT MOJIEKYJISIpHass Macca. MaccoBasi J0JIsi XMMHUYECKOTO DJIEMEHTA B
CO€MHEHUU.

KonnuectBo BemiectBa. Monb. MonsipHast macca. B3anMocCBsI3b KOJIUYECTBA,
Macchl W YHCJIa CTPYKTYpPHBIX €IWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCTUHEHUN.

dusnueckrue U XUMUYECKHE SIBJICHUSI. XUMHUYECKas pPeakuus U €€ MpPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHYECKHe ypaBHeHUs. Knaccudwukamms
XUMUYECKUX PEaAKIUi (COeTUHEHUS, PAa3JI0KEHUS, 3aMEIIICHHs, OOMeHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, mpaBWiaMu padOThl B JIAOOPATOPUU U
npuémamMu oOpaiieHus ¢ jJadbopaTOpHbIM O00OpYIOBaHUEM, U3YUYEHHUE U OIHMCAHUE
(bu3nMueckux CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOJAECHUE
¢uznueckux (IJIaBJIEHWE BOCKA, TasiHUE JbJa, pAacTUpaHUE caxapa B CTYIKe,
KUIEHUE M KOHICHCAIUs BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYU, NMPOKATMBAHUE
MEIHOU MPOBOJIOKH, B3aUMOJACHCTBHE MeJIa C KUCIIOTOM) SIBIICHUM, HAOIIOACHUE U
OMMCaHWE€ NPU3HAKOB MPOTEKAHUSI XMMHUYECKHUX peakiuil (pas3lioxKeHUe caxapa,
B3aUMOJICHCTBHE CEPHOUM KHUCJIOTHI C XJIOPUIOM Oapwuisi, pa3iokKeHUE THIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoAeUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3yUYeHHUE CIIOCOOOB pa3JIelIEHUsI CMECEH: C TOMOIIBI0 MarHuTa, (pUILTpOBaHUE,
BBINTApUBAHUE, JUCTWLUISIIMA, XpoMaTorpadus, MPOBEJICHUE OYUCTKH MOBAPESHHOU
cojiM, HaOJIIOJIeHWEe ¢  OMNHCAaHWE  pPe3yJdbTaTOB  MPOBEJECHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHWsl MacChl, CO3JaHHUE€ MOJEIJIEU MOJIEKYII
(apocTep>KHEBBIX).

BaxxHeiiye npeacTaBUTeJ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT M MPOCTOE
BemiecTBO. HaxoskaeHme Kuciopojaa B TpUpojsie, (U3NUYECKHE U XHUMUYECKHUE
cBoiictBa (peakmuu ropenusi). Oxcunpl. Ilpumenenme kucmopona. CrocoObl
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MOJIy4YCHUsT KHUCIIOpOoJa B JadopaTopuu H MPOMBIIUICHHOCTH. KpyroBoport
KHucJiopoja B ripupoje. O30H — aiutoTpornHast MOu(GHUKAINS KUCITOPOAA.

TennoBolr 3PEeKT XUMHUYECKON pEeaKIuu, TEPMOXMMHUYECKUE YpaBHEHUS,
BK30- U DHAOTEPMUYECKHE peakUuuu. TOIUIMBO: Yrojilb M METaH. 3arpsA3HEHUue
BO3/lyXa, YCHUJICHHE MapHUKOBOTO 3¢ (PeKkTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »nemeHT M mnpoctroe BemiecTBO. Haxoxkaenue Boaopoaa B
npupojsie, GuU3MUECKHe U XHUMHUYECKHE CBOWMCTBA, IIPUMEHEHHUE, CHOCOOBI
nonay4deHusa. Kucinortsl u comnu.

Monsipablii 00BEM ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHECHUSIM.

®dusnueckue cBoiictBa BoAbl. Boma kak pactBoputenb. PacTBopsI.
Hacpliiiennble 1 HEHACHIILIEHHBIE PAacTBOPBbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 105 BellleCTBa B pacTBOpe. XUMHYECKHUE CBOMCTBA BOJIbI. OCHOBAHUS.
Ponps pacTBOpOB B mpupoae M B KHU3HU 4denoBeka. KpyroBopoT BOJAbI B MPHUPO/IE.
3arpsi3HeHUEe IPUPOAHBIX BoA. OXpaHa U OUHCTKA IPUPOIHBIX BOJI.

Knaccundukanuss neopranndecknx coenmHeHunii. Oxcunbl. Kiaccmdukarmust
OKCHIOB: cojieoOpasyroniue (OCHOBHBIE, KHCJIOTHbIC, am@oTepHbIle) U
HecoJieoOpazyromue. Homenknarypa okcumoB. Dusnueckue W XUMHUUYECKHUE
cBolicTBa OKcu0B. [lomyuenne okcuaoB.

OcHoBanus. Kraccudukanus oOCHOBaHMM: MIETIOYM W HEPACTBOPUMBIE
ocHoBaHusi. HomeHkiiatypa ocHoBaHuil. PU3MYECKHME U XUMHYECKHE CBOMCTBA
ocHoBaHuM. [loyyeHrne OCHOBaHUM.

Kucnotel. Kimaccudpukamnust kuciaor. Homenkimarypa kucinor. dusnyeckue u
XUMHUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOocTM MetaymioB H. H. bekerona.
IlomydeHue Kucnor.

Conu. Homenknatypa cosneil. @Pu3nueckue u XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue conei.

I'eneTnueckas CcBA3b MEXKY KJIAaCCAMH HEOPTaHUYECKUX COEMHEHUN.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE ONpe/eICHUE COJIep>KaHUs KUCIIOpoaa B BO3yXe, MOJTyUYCHHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHHUE CBOMCTB KHCJIOpOJa, HaOIIOAeHUE
B3aMMOJICHCTBUSI BELIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHHUS U
MpeKpalieHuss ropeHus (1mokapa), O3HAKOMJICHHE C oOpa3lamMu OKCHUIAOB U
ONMMCAaHNE WX CBOWCTB, NOJyYCHHE, COOMpaHWE, pPACIO3HABAHWE W HW3YUYCHHUE
CBOWCTB BOJIOposa (TOpeHHe), B3auMoAeHCTBHE Bojiopoaa ¢ okcumaom menu (II)
(BO3MOYKHO HCIIOJIb30BaHUE BHUJICOMATEPHAJIOB), HAOIIOJICHUE OOpa3IOB BEIISCTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHHME OCOOEHHOCTEH pPACTBOPEHHSI BEIIECTB C
pa3jIMYHON PaCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON
MacCOBOM J10JI€M paCcTBOPEHHOI'O BEIIECTBA, B3AaUMOJIEMCTBUE BOAbBI C METAJIAMH
(HatpueMm W KajdpleM) (BO3MOXXHO HWCHOJb30BaHUE BHJICOMATESPHUAIIOB),
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HCcClIeJOBAaHUE OO0pa3lOB HEOPraHUYECKUX BEIIECTB pPa3JIMUYHBIX KJIACCOB,
HaOII0/ICHUE W3MEHEHUsI OKpPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT MU IIEJIOYEH,
n3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHMCIIOTHI,
KHCJIOT € MeETajUlaMH, pPEeaKIMil HeWTpaau3aluM, IOJIyYEHHUE HEepPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METajla APYIMM W3 pacTBOpa COJIM, PEILICHUE
ADKCHEPUMEHTANBHBIX 3aJau 10 Teme «BakHelne kiaccbl HEOPraHUYECKHX
COEIUHEHUIN.

Ilepuognuecknii 3axkoH u Ilepmoamyeckas cucreMa XHMMHYECKHUX
emeHTOB JI. U. MenaeneeBa. CtTpoeHne aroMoB. XHUMHYECKAsA CBA3b.
OKHCIUTETBHO-BOCCTAHOBHUTEIbHBIC PeaKIUH

IlepBble MOMBITKK KiIAaCCHU(MHUKAIMM XHUMHYECKHUX JJIEMEHTOB. lloHsThHe o
rpynmnax CxXOJIHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEJIbHBIE METAJUIbI,
raJioreHbl, ”HEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aMm(pOTEepHBIE OKCHUJIBI
U TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. [lepuoanueckas cucreMa XMMHUYECKHAX DJIEMEHTOB /1.
. Menpeneesa. KopoTtkonepuonas U JUIMHHOIIEpUOJHAsA dhopmbl
[lepuonnueckoi cucreMsl xumMuueckux sinemeHToB J[. 1. MenneneeBa. Ilepnoasl
1 rpynnsl. PU3NYECKUH CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB IepHoaa U
CPYNIIbI 3JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTtonbl. DnekTponsl. CTpoeHue
BJIGKTPOHHBIX  000J0YEeK aToMOB TEepBbIX 20 XHUMHUYECKUX  DJIEMEHTOB
Ilepuonuueckonn cucrtemsl J[. M. MenneneeBa. XapaKTepuUCTHKa XUMHYECKOIO
AJIEMEHTA IO €ro MOoJoKeHUIo B Ilepuonnueckon cucreme . 1. Meneneena.

3aKOHOMEPHOCTH H3MEHEHHUsI paJhyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAINIMYECKUX CBOWCTB I10 IpyNIiaM U MEpHUoaaM.

3unauenue llepuoanyeckoro 3akoHa u Ilepuoanueckoil cUCTEMbI XUMUYECKUX
DJIEMEHTOB ISl pa3BUTUsA HayKd U npaktuku. [ M. MenneneeB — ydé€HbI U
rpakJaHUH.

Xumuueckasi cBsi3zb. KoBasnieHTHast (MOJisipHAasi MW HEMOJISIpHAsi) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKHUX 3J1IeMEeHTOB. loHHAas CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Ipouecchl OKUCIIEHUST U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit Ikcnepumenm:

M3y4YeHHEe OOpa3loOB BEIIECTB META/UIOB M HEMETAUIOB, B3aMMOJCHCTBHE
THAPOKCUA LHMHKA C pacTBOPaMM KHMCJIOT M IIEJIO4YEH, NPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOUIUX  NPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUl
(ropeHue, peakiiuy pa3a0KeHUs, COCTUHECHUS]).

Mesrcnpeomemnmnolte ceasu
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Peanuzanus MeXINpeaMETHBIX CBSI3€d TMPU H3YYCHUHM XUMUH B 8 KJlacce
OCYIIECTBIISIETCS 4Yepe3 MCHOJb30BAaHME KaK OOIUX €CTECTBEHHO-HAYyYHBIX
MOHSTUN, TaK YU TOHITUHN, SIBJISIIOIIMXCS CUCTEMHBIMH IS OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI' O IIUKJIA.

OO0mue ecTecCTBEHHO-HAYyYHbBIE MOHSTHS: HAYYHBIH (PaKT, THIIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHHTE3, KiIaccuukamus, TMEepUOJIUYHOCTh, HaOII0AeHHE,
AKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBICHHUE.

®duszuka: wmarepusi, aroM, 3JIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIW],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, BJICKTPUUYECKUN 3apsiji, BEILIESCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, Ta3, (pu3uyuecKue BEIMYUHBI, €IUHUIIBI
U3MEpPEHUs, KOCMOC, MJIaHeThl, 3BE3/1bI, COJTHIIE.

buonorus: porocunrtes, npixanue, onocdepa.

l'eorpadus: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE IOPOIFHL,
MOJIC3HBbIE UCKOIIAeMbl€, TOTIJIMBO, BOJAHBIEC PECYPCHI.

9 KJIIACC

BemecTBo M XMMHYeCKasi peakuus

ITepnonnueckuii 3akoH. [lepuoanueckas cucremMa XMUMUYECKUX 2JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJEMEHTOB MEPBBIX TPEX MNEPUOJOB, Kaausd, KalblUs W HUX
COCJIMHEHUW B COOTBETCTBHU C TOJIOKEHHEM 3JeMeHTOB B Ilepumommueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BeliecTBa: BHUJbI XUMHUYECKOW CBsI3U. THUIBI KPUCTATLIIUYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON PEIIETKHA U
BUJAa XUMHUYECKOU CBSI3HU.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPTAaHHUYSCKUX BEIISCTB. XUMHUUYECKHE
CBOMCTBA BENIECTB, OTHOCAIIUXCS K Ppa3JIWYHbIM KJIacCaM HEOPTaHUYECKUX
COEJIMHEHU, T€HETUYECKasl CBA3b HEOPTAHNUYECKUX BEIIECTB.

Knaccudukanus XuMUUECKUX PEAKIIMM MO pa3IndHbIM MPpU3HAKaM (110 YUCITY
U COCTaBYy Y4YacTBYIOIIMX B pEaKIMU BEIIECTB, IO TEMIoBOMY 3(@eKTy, Mo
W3MEHEHHIO CTETCHEW OKUCIICHHUS XUMUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, 1O
Y4aCTHIO KaTaju3aTtopa). DK30- U SHIAOTEPMUYECKUE PEAKIIUHU, TEPMOXUMHUUYECKUE
ypaBHEHUSI.

[lonsatTne o ckopocTn XuMHu4Yeckoun peakmuu. [lonsarme 00 oOpaTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peaknusx. [IoHsSITHEe O TOMOTEHHBIX U TeTEPOreHHBIX
peakuusx. [lonstue o karamuse. [loraTne o xumuyeckom paBHoBecuu. DakTopsl,
BJIUSIOIIME HA CKOPOCTh XMMHYECKOW pEakUUud U MOJOXKEHHE XUMHUYECKOTO

paBHOBECHSI.
OKHCINTENTLHO-BOCCTAHOBUTEIILHBIE peakuu, AJIEKTPOHHBIN OamaHC
OKUCIIUTEIIbHO-BOCCTAHOBUTEILHOM peakuuu. CocraBienue ypaBHEHUH
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OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HCHOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOAUTHYECKON TUCCOIHUALMHN. DIIEKTPOIUTHI U HEIIEKTPOJIUTHL.
Katuonsl, aHnoHbsl. MexaHU3M AUCCOLMAIIMUA BELIECTB C Pa3jIMYHbIMU BHUIAMU
XUMH4YecKou cBsi3u. Ctenens aucconyanu. CUiIbHBIE U cl1a0ble SJIEKTPOIUTHL.

Peakmiun nonHoro ooMeHa. Y CIIOBUsSI MPOTEKAaHUS PeakInii MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HOHHbIE YypaBHEHUs peaknuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMH MW cCcoJlel B CBeTe TMPEJCTAaBICHUN 00 DIIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peaklinyi Ha HOHBIL. [IoHsITHE O TUApOIU3€e COIei.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHUX PEHIETOK HEOPraHMYEeCKHUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M anMasa), CIOXXHBIX BEIIECTB
(x1opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCHMOCTH CKOPOCTU XMMHYECKON peakluu
OT BO3ICHCTBUSI PA3JIWUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, MpOLECCa AUCCOLMALIMA KHUCIOT, IIEJIOYed M coneu
(BO3MOXHO  WCIIOJIb30BAaHHE BUJACO MaTepuaioB), IMPOBEIACHUE  OIIBITOB,
WUTIOCTPUPYIONIUX  TIPU3HAKK  TMPOTEKAHWUS  peakuuid  HMOHHOro  oOMeHa
(oO6pa3oBaHue ocajlika, BbIJeJIEHHE Tras3a, oOpa3oBaHHE BOJBI), OIIBITOB,
WUTIOCTPUPYIONIUX  MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiMu pas3jloKEHUs, COCAUHEHUS), paclO3HaBAHUE HEOPraHWYEeCKHUX
BEIIECTB C IIOMOIIbIO KAuEeCTBEHHBIX PpPEAaKIMid Ha HOHBI, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a]1a4.

HeMeTanbl 1 X COeAMHEHUA

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (Pu3nUecKue CBOWCTBA IMPOCTHIX
BEIIECTB — TaJoreHoB. XHWMHYECKHME CBOMCTBA Ha OpUMEpe  XJiopa
(B3amMOJEUCTBUE C METaUlaMH, HEMeTajulaMHu, IejiodaMu). XJIOPOBOJOPO/I.
ComnstHasg KucCnIOTa, XMMHUYECKHME CBOMCTBA, MOJIydeHUE, npumeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJA HAa OpraHU3M YejoBeKa. BakHelnine XJIOpUAbI U HX
HaXO0XJICHUE B IIPUPOJIE.

OOmias xapaktepucTtuka 371eMeHTOB VIA-rpyrnmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBbIE CTEeNeHH OokucieHus. CTpoeHHe M (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI. AJUIOTPOITHBIE MOAU(PUKAIINN KUCIOPOaa
1 cepbl. XUMHYECKHE CBOMCTBa ceprl. CepoBomopond, CTpoeHHe, (PU3NIECKUE U
XUMHYECKUE cBoicTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciorta, ¢GU3NYECKHE W XUMHYECKHEe CBOWCTBa (0OOmMe Kak
MpEeACTaBUTENsI KJlacca KHCIOT U crnenuduueckue). XUMHUUECKHE PEaKIvH,
JIeKaIllMe B OCHOBE MPOMBIIUICHHOTO crnocoda TMOJydYeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit kucaoTbl. Colu CepHOM KUCIIOTHI, KAYEeCTBEHHAs peaklusl Ha
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cynbdar-uoH. HaxoxxaeHwe cepbl U €€ COCAMHEHWH B TpUpoJe. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIMIEH Cpeabl COCAMHCHUSAMU Ccepbl (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEI0TBPAILICHUS.

OOmiass xapakTepuCTUKa 3JeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCIEHUs. A30T, pacOpOCTPAaHEHHE B MPUPOIE,
(busnyeckre U XuMHU4Ieckue cBoricTea. KpyroBopot a3ora B npupojae. AMMHAK, €ro
(bu3znyeckre U XMMHUYECKHE CBOMCTBA, NOTydeHue U npumeHenue. Coau aMMOHUS,
X (pU3NYECKUE U XUMHUUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
VOHBI aMMOHUs. A30THasl KHCJIOTa, €€ MoyiydeHue, PU3NUYECKUEe U XUMHUUYECCKHUE
cBoiicTBa (OOIIME KakK TIPEICTABUTENSI KJIacCa KHUCIOT W CHEIU(pHUIECKUEL).
Hcrnonp3oBaHne HUTPATOB M COJEH aMMOHHS B KadeCTBE MHWHEPaTbHBIX
yIoOpeHuii. XMMHUYECKOe 3arps3HEHUE OKPYKAIOIICH Cpeabl COEAUHEHUSIMH a30Ta
(KHCTIOTHBIE JOXIW, 3arpsS3HEHHE BO3/IyXa, NOYBBI M BoAoEMOB). Docdop,
ajmnoTpornHbeie Momudukamuu ¢gocdopa, GuU3MUECKHUEe M XUMHYECKHE CBOMCTBA.
Oxcun ¢pocdopa (V) u pochopHas kuciiora, GU3NISCKUE U XUMHUYECKHUE CBOWCTBA,
nosrydenue. Micnonb3oBanue pocdaToB B KaueCTBE MUHEPATHLHBIX YI0OpESHUIA.

Ob6mas xapakrepuctuka 3meMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHMS.  YIVIEpOJd,  aJUIOTPOIIHBIE
MOIM(UKAIIMK, PACIPOCTpAHEHUE B MNOpUPOAC, (PU3UYECKHUE U XUMHUYECKHUE
cBoiictBa. Ancopbmus. Kpyrosopot yriepona B npupoae. OKCUIbl yriiepoaa, ux
(u3nyeckue W XUMHYECKHE CBOWCTBa, JACHCTBHE Ha JKUBBIE OpPraHU3MBEI,
MOJIy4CHUE W TPHUMEHEHHE. DKOJIOTUYECKHE MPOOIJIEMBI, CBA3aHHBIC C OKCHIOM
yraepoaa (IV), rumoreza r1100aJbHOrO TMOTEIUIEHUS KJIWMAaTa, IAPHUKOBBIN
¢ dext. YronpHas KuciaoTa U €€ Cou, uX (PU3NYECKHe U XUMUYECKHUE CBOWMCTBA,
rnojlyueHue © npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIJIEHHOCTH U CEJIHCKOM
XO3SHCTBE.

IlepBoHayanbHbBIE NOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STHJICH, alleTHJICH, STaHOJI, TIIUIIEPUH, YKCYCHAasI KUCIIOTA).
[IpupoaHble WCTOYHWUKH YTIIEBOJOPOIAOB (yroiab, NPUPOIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TepepaboTku (OSH3WH), MX POJIb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OGMOJTOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpax, Oenkax, yrieBoaax — U ux
polm B OKHU3HHU YEJOBEKAa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX |
HEOPTaHWYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usmueckne W XHMMHUYECKHE CBOMCTBA, IIOJIydYCHUE U
npumeHenne. CoeauHeHHsT KpeMmHusi B mpupoge. OOmme mnpencrtaBieHust 00
okcuae kpemuus (IV) u kpemHueBout kuciore. CHIMKAThI, UX HCIIOJIH30BAaHUE B
OBITY, B NPOMBIIUICHHOCTH. BakHelIlne cTpOUTENbHbIE MaTepUaJIbl: KEpaMHUKa,
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CTEKJIO, IIEMEHT, OeTOH, xkene300eToH. [IpobieMbl 6Ge€30mMacHOTO HMCIOJIB30BaAHUS
CTPOUTEIIBLHBIX MAaTEPHAJIOB B TIOBCEIHEBHON JKU3HM.

Xumuueckuit Ixcnepumenm:

W3ydeHUEe 0Opa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI,
MPOBEJACHUE KAYECTBEHHBIX PEaKINil Ha XJIOPHUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKaHWs, OMBITHI, OTpaKaromme (PU3NYESCKHEe M XUMHUUYECKHE CBOMCTBA
rajJloreHOB M WX COCJAMHEHHH (BO3MOXKHO HCIOJb30BAaHHUE BUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3namMu XJIOPUIOB (TajJlOTE€HUAOB), O3HAKOMJICHHE C
oOpasilaMu  ceppl W €€  COeOUHECHHUSAMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATepHUAJIOB), HAOIIOJIEHUE TIpollecca OOYyTJIMBaHUSI caxapa MoJ JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YYCHHE XHUMHYCCKHX CBOMCTB
pa30aBJICHHONW CEPHOM KHUCJIOTHI, MPOBEJICHNE KAUECTBCHHOW peaKIMy Ha CyIbdarT-
WOH W HaOIIOJCHUE TpU3HaKa €€ TPOTCKaHWs, O3HAKOMIICHHE C (DU3UUECKUMU
CBOWMCTBaMHu a3oTa, (ochopa M UX coequHEHUU (BO3MOXKHO HCIOIb30BaHUC
BHJEOMaTEepHaIoB), oOpa3amMu a30THBIX U (HOCPOPHBIX yAOOpPEHHH, MOTyUEeHHE,
cobupaHue, pacmo3HaBaHWE W H3YyYECHUE CBOUWCTB aMMHaka, IPOBEICHUE
KaueCTBECHHBIX pPEaKIUii Ha MOH aMMOHUS U docdaT-uoH U U3yUYCHHUE MPU3HAKOB
X MPOTEKaHMsI, B3aUMOJICHCTBHUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEJIbIO
(BO3MOKHO HMCIIOJIb30BaHUE BH/ICOMATEPHUAIIOB), U3y4eHue Moaeneu
KPUCTAJJIMYECKUX PEHIETOK anmasa, rpadura, QymepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJICOPOIIMM PACTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIJIEM U
YCTPOUMCTBOM TIPOTHUBOTAa3a, MOJyYEeHHUE, COOMpaHUE, PACIIO3ZHABAHUE U U3YyUYCHUE
CBOWCTB YTJICKHCJIOTO Ta3a, MPOBEJACHUE KAaYCCTBECHHBIX peakKIlnii Ha KapOOHAT W
CHJIMKAT-UOHBI W HW3YyYCHHE TIPU3HAKOB WX NPOTCKAHHsS, O3HAKOMJIICHUE C
NPOAYKIIUEH CHJIMKATHOW TPOMBIIIJICHHOCTH, PEIICHHE 3KCIIEPUMEHTAIIBHBIX
3a71a4 110 TeMe «BakHelmnre HeMeTaJIbl U UX COEIUHEHUS .

MeTajIbl 1 X COEIHHEHUS

OO6mast xapakTepUCTUKa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUHU
ux mnojoxeHuss B Ilepuoguueckoil cucreme XuUMHUYECKuUX »3JjieMeHtoB J[. M.
MenpneneeBa U cTpoeHuss aTomoB. CTpoeHUe MeTaioB. Meramnyeckas CBsI3b U
MeTaJUIMyecKasi  KpUCTaJsIndeckass  pemerka. DNEKTPOXUMHUYCCKUU  PsJI
HaIpsDKeHU MeTtaiuioB. GU3NYEeCKUe U XUMHUYECKUE CBOMCTBa MeTaiuioB. OOmue
CcocoObl TIOJTydeHHsT MeTauioB. [loHsSTHE O KOpPpO3WH METaJIOB, OCHOBHEBIC
CcocoObl 3amuThl UX OT Koppo3uw. CriaBbl (CTajb, YyryH, TIOPATIOMUHUU,
OpoH3a) M UX NPUMEHEHHNE B OBITY U TPOMBIIIIJICHHOCTH.

[Ilemouynple MeTajuibl: NoONOKeHUe B Ilepuogndyeckon cucremMe XUMHUYECKUX
anemeHToB J[. 1. MenneneeBa, cTpOE€HHE HMX aTOMOB, HAaXOXKIEHUE B IIPUPOIE.
dusznyeckue U XMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpusi U Kamnus). OKcuasl u
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TUIPOKCUJIBI HaTpusi W Kanus. lIpuMeHeHHe MIeTOYHBIX METAIOB U HUX
COCIMHECHUU.

[IlemoyHO3eMeENbHBIE METAUIBI MAarHuil W KaJbLM: MOJIO)KEHUE B
[lepuonnueckoi cucreme XxuMU4YeCKUX 3jeMeHTOB [[. M. MenneneeBa, ctpoeHue
HUX aTOMOB, HaxX0XkJeHue B npupoae. Pusndeckne U XMuMHUUYECKHE CBOMCTBA MarHus
U Kajuplus. BakHeWmue coeauHeHUs Kaiublus (OKCHI, THIAPOKCHI, COJIH).
JKécTkocTh BOIBI U CITIOCOOBI €€ yCTpaHEHHUSI.

AnromuHui: onokeHue B [leprnoanyeckon cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHME aroMa, HaXOXJEHUE B Ipupoaec. PU3NUECKHE U
XUMUYECKHE CBOMCTBA altOMUHUA. AMPOTEepHbIE CBOMCTBA OKCHUAA U THIAPOKCHUIA
AJIFOMUHMUS.

Kenezo: nonoxenue B [lepuoanueckoil cucteMe XMMHUYECKUX 3J1€eMEHTOB /l.
. MenneneeBa, CTpoeHHE aToMa, HaxXOXJAcHUE B npupone. dusuueckne u
XUMHUYECKUE CBOMCTBA xkene3a. OKcuapl, ruipokcuanl U cosu xkenesa (II) u xxeneza
(IIT), nx cocras, CBOWCTBA U MOJTyUYCHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMM MeETaJIoB M CIUIaBOB, HUX (U3HUYECKUMU
CBOWMCTBaMH, HW3YyUYE€HHUE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
HCIIOJIb30BAHUE BHUJIEOMATEpPHUAJIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHJA
KaJIblIUsl M HaTpUsi C BOJAOW (BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHUAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCAa TOPEHUS KEIe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIb30BAHWE  BHUJIEOMATEpHUAJIOB), MPU3HAKOB  MNPOTEKAHMUS
KaueCTBEHHBIX pEaKUU{ Ha WOHBI: MarHus, KajJablUs, aJIOMUHUS, [IUHKA, JKeje3a
(IT) n xxeneza (III), memu (II), HAGTIOAEHUE M ONMHMCAHUE MPOIIECCOB OKPAITUBAHUS
IUIAMEHUM MOHAaMM HaTpus, Kaaus M Kaiablus (BO3MOXHO MCHOJIB30BaHUE
BHUJIECOMATEPHUAJIOB), HUCCIIEAOBaHNE aM(OTEPHBIX CBOUCTB T'MAPOKCHUAA ATFOMUHHUS
U TUAPOKCHUJIA LIMHKA, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «Baxneiime
METAaJUJIbl U UX COCJIUHEHUSD.

X¥MHA M OKPYKAKOIIas cpeaa

BemectBa n Marepuanbl B NOBCEAHEBHOM JKM3HU YeJIOBEKAa. besoracHoe
HCIIOJIb30BAHUE BEILIECTB U XMMHYECKUX peakuuii B ObiTy. IlepBas momouis npu
XUMHYECKUX 0KOTaxX U OTPaBJICHUSX.

X¥MHUYEeCKOe 3arpsi3HEHUE OKpYy Karolleld cpenbl (MpenesibHas JOIMyCTUMast
KOHIIeHTpalus BeulecTs, gainee — [IJIK). Ponp XxuMuu B pemieHuH 3KOJI0THUECKUX
npoOsem.

Xumuueckuit Ikcnepumenm:

n3ydeHue oOpasloB MaTepualoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepHuaibl).

Mescnpeomemmnvie ceazu
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Peanmu3zamus MeXnpeaMETHBIX CBS3€H INpU HM3YUYCHUH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMHOJIb30BaHHE KaK OOIIMX eCTeCTBEHHO-Hay4HBIX
TOHSITHI, TaK W MOHSITUH, SBISIOIIUXCS CUCTEMHBIMU JUISI OTJCIIHBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBbIE MOHSTHS: HAay4dHBIM (aKT, rUmoresa, 3aKOH,
Teopus, aHaliu3, CHHTEe3, KiIacCu(puKanus, IEepUOIUIHOCTh, HaOII0JCHUE,
AKCIIEPUMEHT, MOJCIUPOBAHHUE, H3MEPEHHUE, MOJelb, SBICHUE, NAPHUKOBBINA
¢ PekT, TEXHOIOTHUS, MaTEPHUAJIBI.

®dusnka: marepus, aroMm, O>JEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIBI, PAJHMOAKTUBHOCTH, MOJEKYyJa, JJICKTPUUCCKHH 3apsill, TMPOBOIHUKH,
MOJYyHIPOBOAHUKH, JUAICKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHHE BEIeCTBa, ra3, pacTBOp, paCTBOPUMOCTh, KpUCTaJUTMYECKast
peméTrka, cruiaBbl, (PU3WYECKUE BEIWYHUHBI, SIUHUIBI MU3MEPCHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IUTAHETHI, 3BE3b1, COJHIIE.

buonorust: ¢orocunTes, apixanwe, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIC
yI0OpeHUst, MUKPOSJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtunpocdepa, MuHEpasbl, TOPHBIE TIOPOJHI,
MI0JIe3HBIE UCKOTIaeMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.
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NJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS MNPOrpaMMbl OCHOBHOI'O OOILETo
00pa3oBaHUsI JOCTUTAIOTCA B XOA€ OOYyYEHHS XHMUH B €IUHCTBE Y4eOHOU u
BOCIIMTATEIIBHON AEATEIbHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUUCKHUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM ILI€HHOCTSIMU, IPUHSITHIMU B
o01IecTBe MpaBWIaMH M HOPMaMM TIOBEASHHS M CIIOCOOCTBYIOT IpoIlieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS M COLIMATN3ALIMN O0yYarOIINXCS.

JInuHOCTHBIE  pe3yJIbTaTbl  OTPaXkalOT  TOTOBHOCTh  OOyYaroIIUXCs
PYKOBOJCTBOBAaTbCSI CHUCTEMOM IMO3UTUBHBIX LIEHHOCTHBIX OpUEHTAallMi U
pacuIMpeHue onbITa AESITEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YAaCTHU:

1) naTpHMOTHYE€CKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEIHWI0, MOHMMAaHWS 3HAYEHUS XMMHUYECKOW HayKH B KHU3HU
COBPEMEHHOTO OOIIEeCTBA, CHOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHQOpMarmeit o
MIEPEIOBBIX JOCTHKEHUSIX M OTKPBITHUAX MHUPOBOH M OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOro BOCIIUTAHUA:

IIPEACTABJICHUA O COLMAJIbHBIX HOPMax M MpaBWIaX MEXKJIMYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHOHMCCIEeNOBATEIbCKOM, TBOPYECKOM M JAPYrux  BHIAX
JIeSITEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOH AEATEIbHOCTH IIpHU
BBINIOJIHEHUU Y4YE€OHBIX, IMO3HABATEJIbHBIX 3aJla4, BBINOJHEHUM XHUMHUUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHNUH YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
M B3aMMOIIOMOIIM B IIpollecC€ OTOH Yy4eOHOH esITeIbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBOE IIOBEJIEHWE U IMOCTYNKHM CBOHUX TOBApHUIIEH C MNO3ULUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEICTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHUS:

MHMPOBO33pPEHUYECKHE IIPEACTABICHUS O BEIIECTBE M XMMHUYECKOM pPEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTAaBIISIOLINE
OCHOBY JUII HOHUMAaHMsI CYyIIHOCTH HAy4YHOW KapTUHBI MHUpa, MpEACTaBIIeHUsI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL IPUPOABI, B3aUMOCBS3SAX YEJIOBEKA C
NPUPOTHOM CPENOi, O POJIM XMMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABaTEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYyYE€HUE HOBBIX 3HAHHUHU IO
XAMHH, HEOOXOAUMBIC IJIsi OOBSICHEHHsS HaOIIOJaeMbIX IIPOIECCOB W SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIIMOHHONW W YUTATEIBCKOW KYyJIbTYpPHl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSATEIBbHON paboThl C YyYEOHBIMH TEKCTaMH, CIPAaBOYHOU
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JIUTEPATYPOH, JIOCTYITHBIMH TEXHUYECKUMH CpEICTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEeHWIO W TIO3HAHUIO, JIFOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  €caMOOOpa30BaHHIO, MPOEKTHOW H  HCCIIEHOBATEIBCKOU
JIeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH M yPOBHS OOy4YeHUS B
JaJIbHEHIIEM;

4) popMUPOBaAHMSA KYJIbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTH J>KM3HHU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY
3J0pPOBBIO, YCTAHOBKH Ha 3J0pOBBI 00pa3 >KW3HHU, OCO3HAHHWE IMOCICICTBUN W
HETIPUSTHE BPEAHBIX NPUBBIYEK (YITOTPEOIICHUS AIIKOTOJIsI, HAPKOTUKOB, KypPEHHUSI),
HEOOXOIMMOCTH COOJNIFOJICHUsI TIpaBWJI  O€30MacCHOCTA TIpU  OOpallleHHu ¢
XAMHWYECKUMH BEIISCTBAMU B OBITY U PEATHHOM KU3HH;

5) TpyA0BOIro BOCIIUTAHUS:

MHTEpEC K MPAKTHISCKOMY M3yUEHHIO TTpodeccuid U Tpyaa pa3aIndHoro poja,
YBaXX€HUE K TPyAy U pe3yJibTaraM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHHUs IIPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIM BBIOOP
MHAUBUIYAJIbHONH TPAEKTOPUH IPOJOIKEHU 00pa30oBaHUs ¢ y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XHMMHHU, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenrHon npodecCHOHaIBHOMN e TEIIbHOCTH U Pa3BUTHsI HEOOXOIMMBIX YMCHUH,
TOTOBHOCTH aJJaliTUPOBATHCS B TPO(DECCHOHAIIBHON CpeIe;

6) PKO0JIOTHYeCKOro BOCIIMTAHMS:

SKOJOTHYECKH IIeJIECO00pa3HOe OTHOIICHHWE K TIPUPOJIE KaK HCTOYHUKY
JKH3HU Ha 3eMJiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHOTO oOOpa3a J>KU3HW, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYecKOMy M TICUXWYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOIIOACHHUS
npaBuJ1 0€30MMaCHOTO MOBEICHUSI IIPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTyalHsIX,
YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH INPUMEHSTHh 3HAHMS, MOJIydaeMble IPU M3YUYEHUHU XUMMH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOTHON CPEIIOH, /TS MOBBILICHUS
YPOBHSI  DKOJIOTHYECKOW  KYJBbTYyphl, OCO3HAaHUsS TIJI00AJTBHOTO  XapakTepa
AKOJIOTHYECKHUX MPOOJIEM W IMyTEeH WX PEelIeHUs] MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHBHOM,
KOMMYHHUKATUBHOM U COLIUAJILHOU MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBbTATbBI

B cocraBe wMeTanpeaMeTHBIX pe3yJbTaTOB BBIACIHAIOT 3HAYUMBIC IS
dbopMupoOBaHHUsT MHUPOBO33PEHHUS OOIEHAy4YHbIC TMOHSITHUS (3aKOH, TEOpHs,
NPUHLINI, TUIIOTE3a, (PaKT, cUCTEMa, MPOIECC, SIKCIEPUMEHT U JIpyroe.), KOTopble
HCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IpeaMeTax MU MHO3BOJSAIOT Ha
OCHOBE 3HAHUM W3 ATHX NPEIMETOB (OPMHUPOBATH IMPEJICTABICHUE O IIEJIOCTHOU
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HAay4YHOH KapTUHE MHpa, U YHUBEPCAIbHbIC YUeOHbIC NeHCTBUs (MTO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETyJSTHUBHBIC), KOTOphIE oOOecneunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3HaBaTe/IbHBIC YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUSA

ba3oBble Jornyeckue 1eMCTBUS:

YMEHHUsI MCIOJB30BaTh IPHUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOECHUU
3HAHUN: PacKpbIBaTh CMBICI XUMHYECKHUX MHMOHSITHHM (BBIACIATH UX XapaKTEpHbIE
MPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C APYTMMHU MOHSTUSIMH), HUCIIOJIB30BAaTh
MOHATHUS 111 OOBSICHEHUSI OTACJIbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEpHUU UIsI KIaCCU(DUKAIIMN XUMHYSCKUX BEIIECTB M XUMHYECKHUX PEaKIINH,
YCTaHaBJIMBATh IPUYUHHO-CIEJICTBEHHBIC CBSA3M MEXAY OOBEKTaMHM H3y4YECHUS,
CTPOUTH JIOTUYECKHUE PaACCyXJeHUs (MHAYKTUBHBIC, JE€TYyKTUBHbIEC, 10 AHAJIIOTUN),
JienaTh BbIBOJIbI Y 3aKJIFOUECHHS;

YMEHME TIPUMEHATh B MpOLEcCe IMO3HAaHUs MOHATUA (IIpeaAMETHBIE U
METaIpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJb3YEMbIE B XUMHH,
1peoOpa3oBBIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJEJIbHBIC MPEICTAaBICHUS —
XMMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUUYecKas (opmyina M ypaBHEHHUE
XUMUYECKON peakIuu — MPU PEUIeHUH Yy4eOHO-MO3HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIENBHBIX NPEACTABICHUN BBISBISATH U XapaKTEPHU30BATH CYIIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHUX PEaKLHH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUUYUHHO-CJIEJICTBEHHBIE CBA3UM U
MIPOTUBOPEYMSI B N3y4aeMBbIX IIPOLIECCAX U SBICHUSX.

basosble uccienoBarejbcKue 1eHCTBUA:

YMEHHE HCIOJb30BaTh ITOCTABJIICHHBIE BOIIPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKXe B KadyeCTBE OCHOBBI sl (OPMHUPOBAHUS THUIIOTE3BI II0
IIPOBEPKE IIPABUIBHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPTraHU3allMd M IIPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, YMEHHUE HaOJIoJlaTh 3a XOJIOM Mpoliecca,
CaMOCTOSATENIBHO MPOTHO3UPOBAThH €ro pe3yibTar, POopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIENOBAaHMUsI, COCTABIATh OTYET
0 MpojesaHHoM padore.

Padora ¢ ungpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUAOB U (DOPM IPEACTABICHHUS, MOIYyYaeMYIO U3 Pa3HBIX MCTOYHHUKOB
(Hay4yHO-IOMyJIsIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIC
rnocobusi, pecypcbl MHTepHETa), KPUTHYECKH OLIEHMBATh IIPOTUBOPECUUBYIO U
HE/I0CTOBEPHYIO MH(OPMALIHIO;
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YMEHHE TPUMEHSTHh Pa3IWdHbIE METOIBI M 3alpOCHl MPHU IMOHWCKE W OTOOpe
MHGOPMALIMM M COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX I BBITIOJTHCHUS
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4 ONPEACIIEHHOTO THUIIA, TPUOOPETECHHUE OMBITA B
007aCTH  WCIOJIb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIQJICHHUE KyJIbTYPOH aKTUBHOT'O MCTOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEIIFHO BBIOUPATh ONTUMAIBHYIO (hOpMY TIpEeACTaBICHUsI HH(PpOPMALIUU U
WJUTIOCTPUPOBATh pEelIaeMble 3aJladd  HECIOXXHBIMM CXE€MaMH, JHarpaMMamu,
npyrumMu popmamu rpaduku U ©X KOMOMHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UpPOBaTh B Ipolecce Yy4yeOHOH U
HCCJIEIOBATENILCKON JE€SITENbHOCTH UH(POPMALMIO O BIWUSHUU MPOMBIIIJIEHHOCTH,
CEJIBCKOTO XO35IUCTBA M TPAHCIOPTa Ha COCTOSIHUE OKpY’Kalolled NpUpOIHON
Ccpebl.

KoMMyHUKaTHBHBIE YHHBepPCcaJbHbIE YUeOHbIe 1eiicTBUA:

YMEHHUSI 3ajJlaBaTh BOIPOCHl (B Xoae auanora u (Win) JIUCKYCCHH) IIO
CyllIecTBy  OOCyXaaemMoil  TeMmbl, (OPMYJIMPOBATH CBOM  MPEIJIOKECHUS
OTHOCUTEJILHO BBINIOJIHEHUS MPEIJIOKEHHON 3a/1a4H;

YMEHUsSI  NPEACTABIAThH  MOJYyYEHHBIE  pe3yjbTaTbl  MO3HABaTEJIbHOM
JESITEIbHOCTU B YCTHBIX W NHCBMEHHBIX TEKCTax; JejaTh IIPE3CHTALMIO
pEe3yJIbTAaTOB BBIMIOJIHEHUS XMMHUUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOIro OIbITa,
J1abopaTopHON pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YUeOHOIO MPOEKTA);

YMEHHUS Y4YeOHOro COTpyJHMYECTBA CO CBEPCTHHMKaAaMH B COBMECTHOM
MO3HABAaTEJIbHOM M  HMCCJEIOBATEIbCKOM  JICATEIBHOCTH  MNPU  PEIICHUU
BO3HUKAIOIIUX IpoOJeM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBD», KOOPIHMHAIIUS
COBMECTHBIX JICHCTBHI, ONpenesieHue KpUTEpUEeB II0 OIEHKE KadyecTBa
BBITIOJIHEHHOU pa0OTHhI U JIPyTHE).

PeryasiTuBHbIe yHUBepcaJibHble y4yeOHbIe 1eCTBUSA:

YMEHHUE CaMOCTOSITEJIbHO ONPEAEATh LEeIn ACATEIbHOCTH, IJIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTHU KOPPEKTUPOBATH CBOIO
JIeSITEIbHOCTh, BBIOUpaTh HauoOoJiee 3P (PEeKTUBHBIE CIIOCOOBI pEelIeHUs YUYEeOHBIX U
MO3HABaTEJbHBIX 3aJay, CAaMOCTOSATENIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH
NPEUIOKEHHBIM QJITOPUTM JEUCTBUW NpPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX WU PEAKIIHSX,
OILICHMBATh COOTBETCTBHE ITOJYYECHHOTO pe3yibTaTa 3asBICHHON Ied, yMEHHUE
HCTIOJIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIpe/IJIaraéMble€ B YCIIOBUH 3aTaHUM.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPe3yJabTaTOB II0 OCBOCHUIO 0053aTEILHOIO
COJZIep’)KaHUs, YCTAaHOBJIEHHOTO JaHHOM (enepasibHOM paboueil IporpaMMmon,
BBIICIISIIOT: OCBOCHHBIE OOYYalOIIMMHCS Hay4dHbIC 3HAHUS, YMEHHUS U CHOCOOBI

CtpaHnua 17 us 46



JnercTBUiA, crenuduYecKue JUIS  NPEAMETHOM obOnacth  «XWUMHUS», BUJbI
JIEITEIbHOCTH IO  TIOJIy4EHHIO HOBOI'O  3HAHMUs, €ro MHTEpIpETalvH,
mpeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX U HOBBIX CHUTYaIHsIX.

K xoHiy o0yuenus B 8 kjacce npeaMeTHbIE PE3yabTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y OOYHAIOIIUXCSI YMEHUN:

® pAacKpbIBaTh CMBICJI OCHOBHBIX XMMHWYECKHUX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUH DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(ogHOpOAHAs Y HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEJIbHAsI aTOMHAst U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIECTBa, MOJb, MOJISIpHAsh Macca,
MaccoBas J0Jsi XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XUMHYECKasi PEaKIus, KIacCU(PUKAIUI PEaKIHil: peaKkIuu
COCUMHEHMs, PEaKLUUU pa3JIoKEHUs, pEaKUUU 3aMElLIEeHUs, peaKluu
oOMeHa, 9K30- U PHAOTEPMHUUYECKHE PEaKIINH, TeIUIOBON d(PdeKT peaknnm,
SIAPO aToMa, DJJIEKTPOHHBIM CJIOM aTroma, aToMHas OpOUTANb, pPaaUuycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAsE M HENOJISIpHAs KOBaJE€HTHas CBS3b,
HOHHAas CBs3b, MOH, KaTUOH, aHUOH, PAacTBOP, MaccoBas J0JIs BEILIECTBA
(TIporieHTHAasl KOHIIEHTpAIlKs) B PacTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKHX IIOHSATHH U
NPUMEHSTh 3THU MTOHATHUS IIPU ONMCAHUH BEILIECTB U UX MPEBPAILECHUI;

® CHOJB30BaTh XHUMHYECKYIO CHUMBOJIMKY JUISI COCTaBJIE€HUA (OpMYJ
BELIECTB U YPABHEHUM XUMHUYECKUX PEAKIIVIA;

® OmNpenensiTh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENIEHb  OKHCJEHHMS  JJEMEHTOB B  OMHApHBIX  COEJIMHEHUSIX,
MPUHAJIECKHOCTh BEIIECTB K ONPEJEIEHHOMY KJIacCy COEIUHEHUM 0
bopmynamM, BUA XUMHUYECKON CBSI3M (KOBaJICHTHass YW MOHHAasi) B
HEOPraHUYECKUX COCIMHECHUSIX;

e packpeiBatb cMmbica Ilepumonuueckoro 3akona JI. WM. Menneneena:
JNIEMOHCTPUPOBATh IOHUMaHUE IMEPUOJIUYECKONM 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX DJIEMEHTOB OT MX MHojoXkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPaHEHMUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI'O YY€HUsl, 3aKOHa ABOraapo;

e ONHCHIBATh MW XapakTepu3oBaTh TadmuuHyo G¢opmy Ilepuonmueckoit
CHUCTEMBl XMMHYECKMX JJIEMEHTOB: pa3jinyaTh MOHITHUS «IJaBHas
noarpynmna (A-rpynma)» u «mobounas noarpynmna (b-rpynma)», mansie u
OoybIINE TEPHUOJIBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE HMEIOTCS B
tabnune «llepmomuueckass cucrema xuMmuueckux oinemeHtoB J[. U.
MeHnpeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHMS aTOMOB
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XHMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsil si/ipa, OOIIee YUCIIO AISKTPOHOB
Y pacIpeieICHUE UX IO JIEKTPOHHBIM CJOSIM);

e KJacCU(UIIMPOBATh XMMHUUYECKHUE DIJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XAMUYECKHE peaknuu (MO YUCIy M COCTaBY YYAaCTBYIOIIMX B pPEaKINH
BEIIECTB, MO TEILIOBOMY (P DeKTy);

® XapakTepu3oBaTh (OINMUCHIBATH) OOIIHE XUMHYECKHE CBOWCTBAa BEIICCTB
pa3IUYHBIX KJIACCOB, MTOJATBEPIKIAasl ONMMCAaHUE MPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

® T[IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYECKHX TMPEBpAIICHUI B
Pa3IUYHBIX YCIOBHSIX;

® BBIUHUCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO  MAacChl
BEIISCTB, MAaCCOBYIO JOJIIO XHMHYECKOrO »J3JIeMeHTa 110 ¢dopMmyie
COSJIMHEHMSI, MAaCCOBYIO JIOJIFO BEIIESCTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOUN PEaKIINU;

® TIPUMEHSTh OCHOBHBIE OIEpPAaIllMN MBICIUTEIHLHON JAESITEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHCTeMaTH3aIUio, KiIacCUu(pUKAIUIO,
BBISIBIICHUE TPUYNHHO-CICICTBEHHBIX CBSI3€M — IS M3YYEHHUsI CBOMCTB
BEIIECTB W XHUMHYECKHX PpEaKIui, eCTECTBEHHO-HAy4YHbIC€ METObI
MMO3HAaHUs — HAOIIOJCHUE, HW3MEpPEHHE, MOICIUPOBAHHUE, SKCICPUMEHT
(peasibHBIN U MBICJICHHBIN );

e CIeIOBaTh  MpaBWIaM  IIOJb30BaHHUS  XUMHYECKOW  TOCYIOW |
J1abopaTOpHBIM 00OpY/IOBaHMEM, a TakKXKe MpaBuiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHUSMHU TIO BBIITOJHEHUIO
1abOpaTOPHBIX XMMUYECKUX OINBITOB MO TMOJYYEHUIO M COOHMpaHHIO
ra3o00pa3HbIX BeEMIeCTB (BOIOpOJa H KHUCJIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM HOJIEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh U TIPOBOJUTHh  XMMHUYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIO0YEH M KUCIIOT C MOMOIIBIO UHIUKATOPOB
(makmyc, ¢peHondranent, METUIOPAHXK U IPYTHE).

K koHIy 00y4eHus B 9 Kjacce nmpeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYHAIOIIUXCSI YMECHUMN:

® pacKpbIBaThb CMBICJI OCHOBHBIX XHMHYECKHX MOHATHUN: XUMHUYECKUI1
BJIEMEHT, aToOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, MHPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJEHTHOCTH, JJIEKTPOOTPHULATEIBHOCTh, CTETICHBb
OKHCJICHUS, XUMUYECKasl peaKiusi, XUMHYECKasi CBSA3b, TETUIOBOU d(PdeKxT
peakiuu, MOJIb, MOJSIPHBIM  00BEM,  pacTBOp,  DIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAS JTUCCOIHAINS, PEaKIMU HOHHOTO
oOMeHa, KaTallM3aTop, XHUMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBbIE pEaKlMU, OKHUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE pPEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHME W  BOCCTAaHOBJICHHE,
ajoTpornus, aM(pOTEepHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAas, WOHHAas,
METaJUINYeCcKasi), KPUCTAUIMYECKasi pemeTKa, KOppo3usi METaUIOB,
CIUIaBbl, CKOPOCTb XUMMYECKON peakluH, MNOpeaebHO JIOMyCcTUMas
koHueHtpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHMX MOHSITUH U
IIPUMEHSATH 3TU MOHITUS IIPU ONMCAaHUU BEIIECTB U UX MPEBPAILICHUII;
HMCTIOIB30BaTh XHWMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (POPMYIT
BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIIWIA;

OIPENIENATh BaJICHTHOCTh U CTENIEHb OKHUCJICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCUHEHMUSAX pa3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BELIECTB K
OTIpeIeIEHHOMY KJIacCy COEOWHEHUUW 1o QopMysiaM, BUJI XUMHYECKOUH
CBs3u (KOBAJICHTHAsl, HWOHHAs, MeTaJUIMYecKas) B HEOPraHWYEeCKHUX
COEIMHEHMSIX, 3apsiJi MOHA 10 XUMHYECKOUN (opMylie, XapakTep cpelibl B
BOJIHBIX PacTBOpax HEOPraHWYECKUX COCAWHEHUU, TUIl KPUCTATITNYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbeiBaTh cMmbIca llepuonmueckoro 3akona /[lI. WM. MenneneeBa u
JNIEMOHCTPUPOBATh €ro MNOHUMAaHME: ONUCBIBATH U XapaKTEepU30BaTh
Tabnuunyro ¢opmy Ileprmognueckoid CUCTEMBl XUMHYECKHUX 3JIEMEHTOB:
pasnuyarth TMOHSTUS «rilaBHas Tmoarpynmna (A-Tpymnma)» U «IoOodHast
noarpynmna (b-rpynma)», Majnble U OOJIbIIUE NEPUOAbI, COOTHOCUTH
0o0O3HaueHus, KOTOphIE HWMEIOTCSI B TIEPUOAUYECKON Tabnmuie, ¢
YHUCJIOBBIMM  XapaKTEPUCTUKAMHM  CTPOEHHUSI  aTOMOB  XHMHUYECKHUX
SJIEMEHTOB (COCTaB MW 3apsia slpa, OOIIEee YHUCIO BJIEKTPOHOB U
pacrpeseliecHue WX 10 DJJICKTPOHHBIM  CJIOSIM), OOBSICHATH  OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npejesax MajiablX MEPUOJOB U IVIaBHBIX MOATPYHIl C YYETOM CTPOCHUS UX
aTOMOB;

Ki1accupUIMPOBATh XUMHYECKUE BJIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHMCIy M COCTaBY YYacCTBYIOIIMX B PEaKIIUU
BEIIIECTB, IO TEIUIOBOMY 3(P(PeKTy, Mo M3MEHEHHUIO CTEINEeHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CHECHU(PUYESCKHE XUMHUUYECKHUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEILIECTB, MNOATBEpP)KAasi OMNUCAHUE
NpUMEPAMU MOJEKYJSIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLINM;

COCTaBJATh yPABHEHUS DJIEKTPOJIUTHUYECKOM JUCCOLMAIUM  KHUCJIIOT,
LIEJI0YEN U COJIEN, MOJHBIE U COKpPAILIEHHbIE YPABHEHUS PEAKIIUl NOHHOTO
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oOMeHa, YypaBHEHHS pEaKIHWd, IOATBEPKIAONMINX CYyIISCTBOBAHHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIuid
MMOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHCa dTUX PEaKIIHii;
IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS,
BO3MOXXHOCTH TIPOTCKAaHUsI XWMHWYECKUX TIPEBPAICHUN B pPa3IMIHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOUN PEaKIINU;

coOmolaTh ~ OpaBWJIa  TOJB30BAaHUS ~ XMMHYECKOM  MOCyJAoM |
nmabopaTopHbIM OOOpYJIOBaHMEM, a TakK)Ke NpaBuja oOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHUSMU TIO BBITTOJHEHUIO
1abopaTOPHBIX XHMHUYECKUX OIBITOB IO TOJYYEHUIO W COOHpPaHHIO
razo0o0pa3HbIX BEUIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIHUH, TMOATBEPXKIAIONINE  KAa4eCTBEHHBIH  COCTaB
pPa3IUYHBIX BEIIESCTB: PACHO3HABATH OIBITHBIM MyTEM XJIOPHUI-, OpOMUI-,
nonua-, kapOonar-, ¢ocdar-, cummkar-, cyiabdar-, THIAPOKCHA-HUOHBIL,
KaTUOHBI aMMOHUS W WOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PAacTBOpaxX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpPAIlMN MBICIUTEILHOW JAESITEIbHOCTH — aHaJIN3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHUEe, CHUCTEMaTH3allUuI0, BBISIBICHUE
MPUYUHHO-CJICCTBCHHBIX CBA3€H — IUISI W3YYCHHUS CBOWCTB BEIIECTB U
XMMUYECKUX PpEaKIWi, €CTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOmIOIeHne, U3MEPEeHHEe, MOJICIIMPOBAHUE, JKCIIEPUMEHT (peajbHbIA U
MBICJICHHBIH ).
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TEMATHYECKOE IINIAHUPOBAHUE
8 KJIACC

KoanuecTBo 4acoB

IIpakr
HYEeCKHU

Bcero KoHTpoJbHbIe padoThI e
padoT
bl

Ne HaunmenoBaHue pa3iesioB M TeM
n/n MporpaMmMbl

Pa3gean 1.
IlepBoHauabHBbIE
XHMHYECKHEe
MOHATHSA

XuMus — BakHast 00/1aCcTh
Bbu6mmoreka IIOK

https://m.edsoo.ru/7f41837¢

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

1.1 €CTECTBO3HAHUSA U IIPAKTUYECKON 5 2
JIeATEeIIbHOCTH YeJIOBEKa

1.2 BeniecTBa u XUMHUUYECKUE PEAKIIUHA 15 1

Hroro no pazneny

Pazneu 2.

BaskHelimue

npeACTaABUTEN

HeOPraHUuYeCcKHX

BelllecTB

Boznyx. Kucnopog. Ilonsarue 06 bubnuoreka IIOK
OKCHJIAaX https://m.edsoo.ru/7f41837¢

2.1
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29 Bonopoa.Ilousitue o kucnorax u
) COISIX

23 Bona. PactBopsl. [Tonsitue 00
) OCHOBAaHUAX
OCHOBHBIE KJIaCCHI

2.4
HEOPTaHWYECKUX COECIUHEHUN

Hroro no pazneny

Pazgen 3.

Ilepuognueckuii

3aKOH U

Ilepuoanueckas

cucremMa

XHMHYIECKUX

3jaemenToB /1. U.

MeHnpeJieeBa.

CTtpoeHue aTOMOB.
Xumuueckas

CBA3b.

OKHCIUTENbHO-
BOCCTAHOBHUTEJIbH

ble peakiuu

Ilepunonnueckunii 3aK0H U
31 Ilepuonuueckas cucreMa
) XAMUYECKUX dneMenToB J1. U.
Menneneea. CTpoeHue atoma
XumMHuueckas CBsI3b.

3.2
OKUCIIUTEILHO-

Bbubmmoreka IIOK
https://m.edsoo.ru/7f41837¢
Bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢
Bubnuoreka IJOK
https://m.edsoo.ru/7f41837¢c

Bubnuoreka IJOK
https://m.edsoo.ru/7f41837¢c

Bubnunoreka IJOK
https://m.edsoo.ru/7f41837¢
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BOCCTAaHOBUTCJIbHBIC PCAKIIUH

1 bubnnoreka [JOK

5 https://m.edsoo.ru/7f4
1837¢

Hroro no pazneny

Bubnnoreka [JOK

https://m.edsoo.ru/7f4
1837¢

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO HACOB I10 6 5
ITPOI'PAMME 8

3NeKTPOHHbLIN AOKYMeHT nepegaH vyepes onepatopa 310 3A0 "TakcHet" Cp, 17 anB 2024 14:53:57 MCK
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m
NporpamMmmsI

Paznen 1.
BemecTtBo u
XUMHUYECKHE
peakmuu

11 [MoBTOpenue u yriryoiieHue 3HAHUH
' OCHOBHBIX pa3JIesIoB Kypca 8 Kjacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUECKUX
) peakumii

13 DNEeKTPOIUTHYECKAS TUCCOLIUAIIUS.
' XuMUUYeCcKHe peaKkiluy B pacTBOPax

Hroro no pazneny

Pazpnean 2.
Hemerasibl 1 UX
coeIMHEeHM
21 OOmr1as XxapaKTepUCTHKAa XUMHIECKHUX
' anemeHTOB VIIA-rpymmel. ["anorenst
OO6mas xapakTepUCTHKAa XUMUYECKUX
2.2 asneMeHTOB VIA-rpynmnel. Cepa u eé
COCTMHECHUS
2.3 OOmras XxapaKTepUCTHKa XUMHIECKHUX

KoandgecTBo 4acoB

Beero KoHTpoJbHBI
e paboThbl

5 1

4

8 1

17

4

6

7

IIpakTH4eckue

Bu6anorexa IJOK

https://m.edsoo.ru/7f4
12636

bubnmoreka IIOK

https://m.edsoo.ru/7f4
1a636

Bubnuorexa [JOK

https://m.edsoo.ru/7f4
1a636

Bbubnuorexa [JOK
https://m.edsoo.ru/7f4
1a636

Bbuobmmoreka IIOK

https://m.edsoo.ru/7f4
1a636

bubnmoreka IIOK
https://m.edsoo.ru/7f4
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351eMeHTOB VA-rpynmsl. A3oT, pocdop u ux
COCOMHEHNUS
OOmas xapaKTeprUCTHKAa XUMHIECKUX

24 a5eMeHTOB [VA-rpynnsl. Yriaepon u
KPEMHHH U UX COCAUHEHUS

Hroro no paszpeny

Pazneua 3.
MeTaiabl 1 HX
coeaIMHEHHUs

3.1 OO01ue CBOMCTBA METAILIOB

3.2 Bakneinnine MeTaiibl 1 UX COEIUHEHUSA

Hroro no pazneny

Pasznea 4. Xumus
U OKpY:Kauas
cpeaa

4.1 BemecTBa 1 MmaTepuanbl B )KU3HH YEJIOBEKA

Hroro no pazneny

PezepBHOE Bpems

25

16

20

O X H O Ut

1a636

Bu6anorexa IJOK

https://m.edsoo.ru/7f4
1a636

Bubanoreka IJOK
https://m.edsoo.ru/7f4
12636

Bubanorexa IJOK
https://m.edsoo.ru/7f4
1a636

Bubanoreka IJOK

https://m.edsoo.ru/7f4
1a636
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OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

68 4 7

JNeKTPOHHbIN AOKYMeHT rnepegaH Yepes onepatopa 340 3A0 "TakcHeTt" Cp, 17 aHB 2024 14:53:57 MCK
NaoeHTndnkaTop gokymeHTa 423ff416-4492-4b93-9e13-a42cfed05a8c Crpanuua 27 13 46



IMOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
Ne
w/n Tema ypoka

[Ipenmer xumuu. Ponb xuMun B )XKU3HU
yeJIoBEKa. Tela u BelecTsa

ITousitue o METOAaX IIO3HAHUA B
XUMHNHU

[IpakTnueckas padora Ne 1 «IIpaBuna
paboThI B TaOOPaTOPUU U MIPUEMBI
oOparmieHus ¢ 1abopaTOPHBIM
00opy0BaHUEM)

Yuctelie BentectBa u cmecu. CrmocoOn!
pasaeneHus: cmecen

IMpakTnueckas pabora Ne 2
«Paznenenne cmeceii (Ha mpumepe
OYHMCTKH ITOBapEHHON COJIN)»

DduznyecKkrue U XUMHUYECKHUE SIBJICHUS.
XumMuueckasi peaknus

ATOMI)I, MOJICKYJIbl, NOHBbI

HpOCTBIC M CJIOKHBIC BCIICCTBA

KoandgecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTHyecku
e padoThI

Jara
U3yUdeHHs

05.09.202
3

07.09.202
3

12.09.202
3

14.09.202
3

19.09.202
3

21.09.202
3

26.09.202
3

bubmmoteka IIOK
https://m.edsoo.ru/ff0d210c

buommoreka IIOK
https://m.edsoo.ru/ff0d227e

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d23dc

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d26ca

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmmoteka IIOK
https://m.edsoo.ru/ff0d37fa

buommoreka IIOK
https://m.edsoo.ru/ff0d2a6¢

Bbubnuoreka [JOK
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10

11

12

13

14

15

16

17

18

XUMUYCCKHUE DJIEMCHTEI. 3HAKU
(CI/IMBOJ'II)I) XUMHWYCCKHX JJICMCHTOB

OTHOCHUTENbHAs aTOMHAs Macca.
OTHOCcHUTENbHA MOJISKYJISIpHAsl Macca

3aKoH OCTOSHCTBA COCTaBa BELIECTB.
Xumudeckas Gpopmyiia. BaieHTHOCTD
aTOMOB XMMHMYECKUX JIEMEHTOB

3aKOH COXpPaHEHHs MacChl BELIECTB.
XuMuUuecKue ypaBHEHUs

MaccoBast 1011 XUMHYECKOTO
3JI€EMEHTA B COEIUHEHUN

KomuuectBo Bemecrsa. MoJib.
MounsipHas Macca

ATOMHO—MOJ’IeKyJ'IHpHOC y4d€Hue

[Mpu3HaKy U yCIOBUS MPOTCKAHUS
XUMHYECKUX PEaKIni

Bpraucnennst Koam4yecTsa, MacChl
BEILECTBA IO YPAaBHEHUAM XUMHUYECKUX
peakuui

Knaccudukanus XMMIIeCKUX peaKIui

28.09.202
3

03.10.202
3

05.10.202
3

10.10.202
3

12.10.202
3

17.10.202
3

24.10.202
3

26.10.202
3

07.11.202
3

09.11.202
3

https://m.edsoo.ru/ff0d2a6¢

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d2be8

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d323c

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d2eae

bu6moreka IIOK
https://m.edsoo.ru/ff0d3b88

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d350c

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d5230

bu6moreka IIOK
https://m.edsoo.ru/ff0d2d50

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d3al6

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

Bubnuoreka IJOK
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19

20

21

22

23

24

25

26

27

(coennHeHus, pa3IoKeHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sunmkioneauct. O0o0IeHne n
CHUCTEMAaTH3aIAI 3HAHUN

KonTponbHas padora Nel o teme
«BeliecTBa 1 XUMHUYECKHE PEAKITIN

Boznyx — cmech razos. CocraB
Bo3ayxa. Kucinopog — aneMeHT u
npoctoe BemecTBo. O30H
dusznyeckue U XUMHUUYECKUE CBOMCTBA
KHUCIOpO/ia (PeaKIIny OKUCIICHUS,
ropenue). [lousTue 06 okcuaax
CriocoOBI MOTYYCHHST KUCIOPO/Ia B
1ab0paTOPUU U MPOMBIILIICHHOCTH.
ITpumenenue kuciopoaa
IIpakTnueckast pabora Ne 3 o treme
«ITomydyenne u cobupanme KucIoposa,
U3yUYEHHUE €r0 CBOUCTB»

TennoBoi 3 heKT XUMHIECKOH
peaKnu, TOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
Y SHIOTEPMHYCCKUX PEaKITUIX
TomnuBo (He(pTh, Yroib U METaH).
3arpsi3HEeHHE BO3]lyXa, CIIOCOOBI €ro
MpEIOTBPAIICHUS

BO}_IOpOIL — DJICMCHT U IIPOCTOC
BeniecTBo. HaxoxieHue B opupone

14.11.202
3

16.11.202
3

21.11.202
3

23.11.202
3

28.11.202
3

30.11.202
3

05.12.202
3

07.12.202
3

12.12.202
3

14.12.202
3

https://m.edsoo.ru/ff0d3f34

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmmoteka IIOK
https://m.edsoo.ru/ff0d4290

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d448e

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d4614

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d497a

bubmmoreka IIOK
https://m.edsoo.ru/ff0d4ae2

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d4790

bubmmoreka IIOK
https://m.edsoo.ru/ff0d4c4a

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d4dd0
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28

29

30

31

32

33

34

35

36

37

dusuyeckre 1 XUMHYECKIE CBOMCTBA
Bogopoaa. [I[pumMeHeHne Bogopoia

Crroco0OBI MOITydeHHs BOJIOpoaa B
smabopaTopuu

[IpakTuueckas padora Ne 4 1o Teme
«ITomydyenue u cobupanue Boopoaa,
U3yUYCHHUE €r0o CBOMCTB»

dusznueckre U XUMHYECKHE CBOMCTBA
BOJIbI

Bopa xak pactBopurens. HachimeHHbie
¥ HEHACHIIIIEHHBIE PACTBOPEL.
MaccoBast 10151 BEILIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpurorosiieHue pacTBOPOB C
onpenenéHHoN MaccoBOU Joseit
pacTBOPEHHOIO BELIECTBA

MousipHbIii 00bEM Ta30B. 3aKOH
ABorajnpo

Brruncienus o0béMa, KOJTHMYECTBA
BEIlleCTBA Ir'a3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WU O0BEMY
Brruncienuss 00bEMOB ra30B MO
YPaBHEHUIO pEaKIIMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUI T'a30B
KontpomnbHas padota Ne2 1o teme
«Kucnopon. Bogopoa. Bona»

19.12.202
3

21.12.202
3

26.12.202
3

28.12.202
3

09.01.202
4

11.01.202
4

16.01.202
4

18.01.202
4

23.01.202
4

25.01.202

buommoreka IIOK
https://m.edsoo.ru/ff0d4dd0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmoteka IIOK
https://m.edsoo.ru/ff0d4{42

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d587a

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d5b40

bubmmoteka IIOK
https://m.edsoo.ru/ff0d5eba

Bubmmoreka IIOK
https://m.edsoo.ru/ff0d542e

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d55a0

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0d5708

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d6342
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38

39

40

41

42

43

44

45

46

47

ITousTHE O KUCIIOTAX U COMISIX

CocraB ocHoBaHui. ITousitue 00
WHIUKATOpax

Oxcubl: cocTaB, KiraccupuKays,
HOMEHKJIaTypa

HOJ'Iy‘-ICHI/IC U XUMHUYECKHE CBOMCTBA

KHCJIOTHBIX, OCHOBHBIX U aM(i)OTeprIX

OKCHI0B

OcHOBaHUs: COCTaB, KiIaccudukaus,
HOMEHKJIATypa

[Monyuenne n XuMHUUECKHE CBOHMCTBA
OCHOBaHUH

KucnoTsl: cocTaB, KiaccugpuKanus,
HOMEHKJIaTypa

HonyquHe M XUMHYECKHE CBOMCTBA
KHCI0T

Conu (cpeaHue): HOMEHKJATypa,
CIIOCOOBI TTOTYYECHUS, XUMHICCKHIE
CBOMCTBaA

IIpakTuueckas pabora Ne 6. Perienue
AKCIIEpPUMEHTAIBHBIX 32729 0 TEME

30.01.202
4

01.02.202
4

06.02.202
4

08.02.202
4

13.02.202
4

15.02.202
4

20.02.202
4

22.02.202
4

27.02.202
4

29.02.202

Bubnnoreka IJOK
https://m.edsoo.ru/ff0d50d2

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d59e2

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d664e

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d664e

bubmmoteka [IOK
https://m.edsoo.ru/ff0d67ca

bubmmoreka IIOK
https://m.edsoo.ru/ff0d67ca

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmmoteka [IOK
https://m.edsoo.ru/ff0dfee2

bubmmoteka IIOK
https://m.edsoo.ru/00ad947
4

Bubnuoreka IJOK
https://m.edsoo.ru/00ad9b7¢
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48

49

50

51

52

53

54

55

56

«OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX
COEINHEH NI

I'eneTuueckas cBs3b MECXKOY KiiacCaMH
HCOPraHu4C€CKHUX COGI[I/IHeHI/Iﬁ

O00011IeHNE U CUCTEMATU3ALIUS
3HAHUI

KonTponsHas padota Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeTuHEeHUM"

[lepBBIe TOMBITKY KITacCU(UKAITIN
XAMHUYECKUX dJIeMEHTOB. [ToHsATHE O
rpymnmnax CXOJHbIX 2JIEMEHTOB
Ilepnonuuecknii 3aK0H U
[lepuonudaeckas cucreMa XUMHYIECKHUX
anemenToB . 1. Menpaeneena

Ilepuoabl, rpynmnsl, DOATPYIIIIbI

Ctpoenue atomoB. CocTaB aTOMHBIX
simep. V3otombl

CTpoeHue IIEKTPOHHBIX 000I09YeK
aToMOB 2JIeMeHTOB Ilepuoanueckoi
cuctemsl . 1. Menneneena
XapaKkTepucTuKa XUMHUIECKOTO
SJIEMEHTA IO €TO MOJI0KSHUIO B
INepunonnuaeckoi cucreme 1. U.
MenneneeBa

05.03.202
4

07.03.202
4

12.03.202
4

14.03.202
4

19.03.202
4

21.03.202
4

02.04.202
4

04.04.202
4

09.04.202
4

Bubmuoreka IIOK
https://m.edsoo.ru/00ad9a50

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

buommoreka IIOK
https://m.edsoo.ru/00ad9¢ela

Bubmmoreka IIOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [JOK
https://m.edsoo.ru/00adas52c

Bbubnuoreka [JOK
https://m.edsoo.ru/00ada52¢

bubmmoteka [IOK
https://m.edsoo.ru/00ada342

Buommoreka IIOK
https://m.edsoo.ru/00ada6bc

Bubnuoreka [JOK
https://m.edsoo.ru/00ada824
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57

58

59

60

61

62

63

64

65

66

3Hauenue [lepuoanueckoro 3aKoHa
JUTSI pa3BUTHUSA HAYKW B TPaKTUKH. J1.
N. MenneneeB — y4u€HBIN, TTlegaror u
rpak 1aHuH

QHCKTpOOTpI/IIIaTeJ'ILHOCTB aTOMOB
XUMHYCCKHUX DJICMCHTOB

HNonnas xumuueckas CBsI3b

KoBanentHas OoJIApHasA XUMHWYICCKasa
CBA3b

KoBanenrHas HECTIOJIAIpHAasA XUMHUYCCKast
CBA3b

CreneHb OKUCIICHUS

OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC
peakuuu

OKHCIINTEIN U BOCCTAHOBHUTECIIH

KonTponbHas padora Ne4 o teme
«CtpoeHnue aroma. XuMHYecKas
CBSI3B»

PesepBHbIii ypok. O600ImIeHHE 1
CHCTEeMAaTH3aIus 3HAHUH

11.04.202
4

16.04.202
4

18.04.202
4

23.04.202
4

25.04.202
4

30.04.202
4

02.05.202
4

07.05.202
4

09.05.202
4

14.05.202

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

Bubnuoreka IJOK
https://m.edsoo.ru/00adaab8

Bubnauoreka IJOK
https://m.edsoo.ru/00adac34

Bbubmmoreka IIOK
https://m.edsoo.ru/00adaab8

Bubnuoreka IJOK
https://m.edsoo.ru/00adaab9

Bubnauoreka IJOK
https://m.edsoo.ru/00adae28

bubmmoteka [IOK

https://m.edsoo.ru/00adb07
6

bubmuoreka IIOK

https://m.edsoo.ru/00adb07
6

Bbubmmoreka IIOK

https://m.edsoo.ru/00adb48
6

Bubnuoreka [JOK
https://m.edsoo.ru/00adb33¢
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PesepBHbIii ypok. O600mEeHne u

67
CHCTEMAaTH3aIMs 3HAHUI

68 PesepHbIii ypok. O000IICHE U
cUcTeMaTH3aIus 3HaHUHN

69 PesepBbinii ypok. O600menue u

cUCcTEMATHU3AIUs 3HAHUNA

OBIIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME

69

16.05.202
4

21.05.202
4

23.05.202
4

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

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d61c6

CtpaHuua 3513 46



9 KJIACC

Ne

T
/i eMa ypoka

Ilepuonuyeckuii 3aKoH.
INepnoanueckast cucrtema
XUMHUYECKUX 3jeMeHToB JI. 1.
Mennemneensa

3aKOHOMEPHOCTH B MU3BMEHEHHUU
CBOMCTB XUMHYECKUX JIIEMEHTOB
MEPBBIX TPEX MTEPUOJIOB

Knaccudukanus 1 HOMEHKIIATypa
HEOpPraHM4EeCKHUX BEIIECTB

Buasl XUMHYECKON CBSA3U U TUIIHI
KPUCTAIUTHYECKUX PEMIETOK

Konutponsnas pabora Nel mo teme
«[ToBTOpeHue u yrirybJieHUe 3HAHUI
OCHOBHBIX pa3zeloB Kypca 8 kiacca»

Knaccudukamums xuMudecknx
peakuii 1o pa3InyHbIM IIPU3HAKaM

TToHsATHE O CKOPOCTU XUMUYECKOU
peakuyu. [ToHSATHE O TOMOT€HHBIX U
TeTEpOreHHBbIX PEaKLUIX

ITorATHE O XUMHYECKOM
paBHOBecUU. DAKTOPBI, BIUSIOLINE

KoandgecTBo 4acoB

Bcero

KoHTpoJabHBI
e padoThI

IIpakTn4yecku
e padoThbl

Jara
H3y4YeHHs

02.09.202
3

07.09.202
3

09.09.202
3

14.09.202
3

16.09.202
3

21.09.202
3

23.09.202
3

28.09.202

Bubnuoreka IIOK
https://m.edsoo.ru/00adb59¢e

Bu6amnoreka IIOK

https://m.edsoo.ru/00adb6b
6

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

butnuoreka [JOK
https://m.edsoo.ru/00adbac6

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

Bu6mmnoreka IIOK
https://m.edsoo.ru/00adbe9a

Bubnuoreka IIOK
https://m.edsoo.ru/00adc28c
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10

11

12

13

14

15

16

17

Ha CKOPOCTb XMMUYECKOM peaKluu U

MOJIOKEHUE XUMUYECKOTO
paBHOBecus

OKUCITNTENTFHO-BOCCTAHOBUTEIIHLHBIE
peakuuu

Teopust SIEKTPOIUTHUECKON
nucconuanuu. CUIbHEIE U cl1a0bIe
SIIEKTPOJIUTHI

HNonnsble ypaBHEeHUS peaKui

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE IPEACTABIICHUIN
00 DIIEKTPOTUTHICCKOH
JUCCOIHAIIAH

XUMHUYECKHUE CBOMCTBA COJICH B
CBETE NpeJICTaBICHU 00
SIIEKTPOIUTHUCCKOU JUCCOITUAIUN

[MonsiTue o ruaponr3e comueit

O000111eHIE U CUCTEMATU3AIINS
3HAHUU

IIpaktrueckas padota Ne 1.
«Pemienne skcriepruMeHTaTbHBIX
3a7a9»

KontpomnbHas padora Ne2 mo teme

«IIMEKTPOTUTHYIECKAS TUCCOIHAIINS.

30.09.202
3

05.10.202
3

07.10.202
3

12.10.202
3

14.10.202
3

19.10.202
3

21.10.202
3

26.10.202
3

28.10.202

Bbutnuoreka [JOK
https://m.edsoo.ru/00adcade

Bubnuoreka IIOK
https://m.edsoo.ru/00adcd68

Bbubnuoreka [IOK

https://m.edsoo.ru/00add44
8

Bubnunoreka IIOK

https://m.edsoo.ru/00add5d
8

Bbutnuoreka [JOK

https://m.edsoo.ru/00add8b
2

Butnuoreka [JOK

https://m.edsoo.ru/00add9d
4

Bubnuoreka IIOK

https://m.edsoo.ru/00addd1
2

Bu6amnoreka IIOK
https://m.edsoo.ru/00addbfa

bubnuoreka [JOK
https://m.edsoo.ru/00addec0
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18

19

20

21

22

23

24

25

26

XUMHYECKHUE PEAKLIMU B paCTBOPAX»
OOmrast XapaKTepUCTHUKA TAIIOTSHOB.
XUMHUYECKHE CBOMCTBA HA TIpUMEPE
XJIopa

XnopoBonopoa. CossiHast KUCIIOTA,
XHMHYECKHE CBOHCTBA, MOJTy4YeHHUE,
NpUMCEHEHHE

[MpakTuueckas pabora Ne 2 1o Teme
«[lomyuenue coJisTHOM KHUCIOTHI,
U3yYCHHUE €€ CBOUCTB)

Brruncnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKLUH, €CIIU OJUH U3
pearcHTOB JaH B U30BITKE

OOmIast XxapaKTepHUCTHKa YJIEMEHTOB
VIA-rpymmst

AnoTpornHeie MOIU(UKALINH CEPHI.
Haxosxxnenue cepnl 1 €€ coeqnHeHnI
B pupoae. XUMHUYECKUE CBOUCTBA
cepsol

CepoBoaopo, CTpoeHHE,
(puzmueckue U XUMHUIECKUE CBOMCTBA

Oxkcupsl ceprl. CepHasi KHCIIOTA,
(pusnaeckne U XUMHYECKHE
CBOMCTBa, IPUMEHEHHUE
XUMHUUYECKHE PEeaKILINY, JIeXKAIIUE B
OCHOBE IIPOMBIIIUIEHHOT'O criocoba
MOJIy4Y€HUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHNE

09.11.202
3

11.11.202
3

16.11.202
3

18.11.202
3

23.11.202
3

25.11.202
3

30.11.202
3

02.12.202
3

07.12.202
3

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

Bubnuoreka IIOK
https://m.edsoo.ru/00ade104

bubnuoreka [JOK
https://m.edsoo.ru/00ade348

Bbutnuoreka [JOK
https://m.edsoo.ru/00ade488

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

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

Bubnuoreka IIOK
https://m.edsoo.ru/00ade802

Bbubnuoreka [JOK
https://m.edsoo.ru/00adea28

Bubnuoreka IIOK
https://m.edsoo.ru/00adec8a
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27

28

29

30

31

32

33

34

OKpY>Karollel cpesibl COETMHEHUSIMU
cephl

Brrancienue MaccoBOU M0
BBIXOJa MPOAYKTA PEaKIUU

O61mas xapaKTepUCTHKa SJIEMEHTOB
VA-rpynmnsl. A30T,
pacrpocTpaHeHue B IpUpoJIe,
(puzmaeckue 1 XUMHIECKHE CBOWCTBA
AmMmuak, ero puzndecKkue u
XMMHYECKHE CBOHCTBA, ITOIyYeHNEe U
IIPUMEHEHHE

IIpaktruaeckas padota Ne 3 o Teme
«ITomyyenne aMMuaka, U3y4eHue ero
CBOMCTB»

AzoTHas KucioTa, e€ puznueckue u
XHUMHYECKHE CBOMCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHMS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMHYecKoe
3arpsi3HEHUE OKPY KAIOIIEH CpeIbl
COCIMHCHUSIMH a30Ta

®dochop. Oxcua dpochopa (V) u
(pochopnas xkucnora, pusndeckue u
XUMHUYECKUE CBOUCTBA, MTOJyUYESHHUE
Hcnons3zoBanue dochaToB B
Ka4eCTBE MUHEPAIBHBIX YIOOPEHUN.
3arpsi3HEHHE NPUPOTHOU CPEIBI
ocharamu

09.12.202
3

14.12.202
3

16.12.202
3

21.12.202
3

23.12.202
3

28.12.202
3

30.12.202
3

11.01.202
4

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

Bbubnuoreka [JOK
https://m.edsoo.ru/00adeea6

Bbubnuoreka [IOK
https://m.edsoo.ru/00adf004

Bu6aunoreka IIOK
https://m.edsoo.ru/00adf180

butnuoreka [JOK
https://m.edso0.ru/00adf306

Bbutnuoreka [IOK
https://m.edsoo.ru/00adf518

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

Bbubmmoreka [IOK
https://m.edsoo.ru/00adfc20
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35

36

37

38

39

40

41

42

43

Yrnepon, pacnpocTpaHeHHUE B
npupone, GU3nIecKne 1 XMMUIECKHe
CBOMCTBa

OkcHnpl yriueposa, ux pu3ndaeckue u
XUMHUYECKUE CBOMCTBA.
DKoJIOTHYeCcKHe MPOOIIeMBI,
CBsI3aHHBIE ¢ OKcuAoM yriepojaa (IV)

VYroabHas KUCJIOTa U €€ COJIHU

IIpaktrueckas padota Ne 4 o Teme
"TTomydeHue yriieKucIoro rasa.
KauecTtBeHnHas peakius Ha
KkapOoHaT-uoH"

IlepBoHauanbHBIC TOHATHS 00
OPTaHUYECKHUX BEIIECTBAX KaK O
COCIMHECHUAX yIJIepoaa

Kpemnwnit u ero coequaerust

IIpaktuaeckas padota Ne 5.
Pemienue sxcniepuMeHTaIbHBIX 33124
1o teMe «BaxkHelne HeMeTabl U
UX COCOAUHCHU)

KontponsHnas padora Ne3 no teme
«Bakneline HemeTauibl U UX
COCITMHECHUSD)

OO0mmas xapakTepruCcTHKa
XAMHYECKUX DJIIEMEHTOB —
METaJUIOB. MeTalTnyecKast CBS3b U

13.01.202
4

18.01.202
4

20.01.202
4

25.01.202
4

27.01.202
4

01.02.202
4

03.02.202
4

08.02.202
4

10.02.202
4

Bbu6amnoreka IIOK
https://m.edsoo.ru/00adfd9c

butnuoreka [JOK
https://m.edsoo.ru/00adfebe

butnuoreka [JOK
https://m.edso0.ru/00ae006¢

Bbubnuoreka [IOK
https://m.edsoo.ru/00ae027¢

Bu6mmnoreka IIOK
https://m.edsoo.ru/00ae054¢e

butnuoreka [JOK
https://m.edsoo.ru/00ae080a

Bbutnuoreka [IOK
https://m.edsoo.ru/00ae0bf2

Bu6amnoreka IJOK
https://m.edsoo.ru/00ae0e18

Butnuoreka [JOK
https://m.edsoo.ru/00ael103e
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44

45

46

47

48

49

50

51

52

MeTaJlNInYecKas KpUCTAIITNIeCcKast
peméTka. du3ndeckue cBOCTBa
METaJIJIOB

XHUMHYECKHE CBOMCTBA METAIIIOB.
DNEKTPOXUMHUUYECKUMN Pl
HaIpsDKEHU METaJIoB

OO0mue criocoObl HOTYUYSHUS

meTtajuioB. CruraBel. BeruucieHus no

YPaBHEHUSIM XUMHUUYECKUX PEAKLIUHI,
€CJIM OJMH U3 PEareéHTOB COJIEPKHUT
MpUMecH

IlonsTue o KOppO3uHn METAJIJIOB

lenounbie MeTaAJLIIBI

Oxkcuasl U THAPOKCUABI HATPUS U
KaJIust

[IlenoyHo3eMenbHbIE METAIIbI —
KaJILIIUK U MarHui

Bakueiinime coefUHCHUS KalabIUs
O06001IEeHE U cUCTEMAaTU3ALNA

3HAHUH

KEcTKOoCTh BOIBI ¥ CIIOCOOBI €8

15.02.202
4

17.02.202
4

22.02.202

4

24.02.202
4

29.02.202
4

02.03.202
4

07.03.202
4

09.03.202
4

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

bubnuoreka [JOK
https://m.edsoo.ru/00ael 156

Bbubmmoteka IIOK
https://m.edsoo.ru/00ae1278

Bbu6amnoreka IIOK
https://m.edsoo.ru/00ae14b2

bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2

Bbubmmoteka IIOK
https://m.edsoo.ru/00ael5¢e8

Bbu6aunoreka IIOK
https://m.edsoo.ru/00ael5e8

Bbutnuoreka [JOK
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53

54

55

56

57

58

59

60

yCTpaHeHUs!

ITpakTrueckas padota Ne 6 o Teme
"YKECTKOCTE BOJBI 1 METOMBI €&
ycTpaHeHus"

ATIOMUHUN

AmMdoTepHBIE CBOHCTBA OKCHIA U
THAPOKCHIA

Kenezo

OKcHIBL, THAPOKCHUIBI B COJIH
xkene3a (II) u xxemeza (II1)

O06001IEeHME U cUCTEMAaTU3aALHA
3HAHUH

IIpakrrueckas padora Ne 7.
Penrenune skcnepuMeHTaIbHBIX 3a0a4
no treme «BakHelme MeTamibl U UX
COEIUHEHUS»

Brraucnenus mo ypaBHeHUSIM
XUMHYECKUX pEeaKlUi, eciu OJUH U3
peareHToB J1aH B U30BITKE WUJTH
COZIEPKUT MpUMecH. Brraucienus
MacCOBOM JOJH BhIXOJa OPOAYKTA
peakuuu

14.03.202
4

16.03.202
4

21.03.202
4

23.03.202
4

04.04.202
4

06.04.202
4

11.04.202
4

13.04.202

4

18.04.202
4

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

Bubnuoreka [JOK
https://m.edsoo.ru/00aclae8

Bubnunoreka IIOK
https://m.edsoo.ru/00aelc64

Bbubnuoreka [JOK
https://m.edsoo.ru/00aelc64

Bubnuoreka [IOK
https://m.edsoo.ru/00ac1d86

Bubnuoreka IIOK
https://m.edsoo.ru/00ae35e6

Bbubnmoreka [IOK
https://m.edsoo.ru/00ae3de8

Bbubanoreka IJOK
https://m.edsoo.ru/00ae1750
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61

62

63

64

65

66

67

68

69

70

O06001IEHME U cUCTEMAaTU3aLHA
3HaHUN

KontpombHas padota Ne4 o Teme
«Baxuelimme MeTayuibl 1 UX
COEIUHEHUSI

BemectBa u MaTcpHralibl B

NOBCEIHECBHOM JKU3HU YCJIOBEKA

XUMHYECKOE 3arpsi3HEHNE
OKpY>KaIoIlei cpebl

Ponp xumum B permiennun
JKOJIOTHYECKUX MPOOIeM

PesepBHbii ypok. O600111eHHE 1
cUcTeMaTH3aIus 3HaHUN

PesepBHbIl ypok. O60011eHNE U
cUcTeEMAaTHU3alns 3HAHUIA

PesepBHbIii ypok. O6001IeHHE 1
CHCTEeMAaTH3aIHs 3HAHUH

PesepBHbii ypok. O600111eHHE 1
cUcTeMaTH3aIus 3HAaHUN

20.04.202
4

25.04.202
4

27.04.202
4

02.05.202
4

04.05.202
4

09.05.202
4

11.05.202
4

16.05.202
4

18.05.202
4

23.05.202
4

bu6anorexa IJOK
https://m.edsoo.ru/00ae3f50

Bu6aunoreka IIOK
https://m.edsoo.ru/00ae4270

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bubanoreka IJOK
https://m.edsoo.ru/00ae0d0a

Bu6mmnoreka IJOK
https://m.edsoo.ru/00adb33c

Bbubnuoreka [JOK
https://m.edso0.ru/00ad9cb2

CtpaHuua 43 n3 46



OBIIEE KOJIMYECTBO HACOB I10

ITPOTPAMME 70 4 ’

JNEeKTPOHHbIN AOKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHet" Cp, 17 aHB 2024 14:53:57 MCK
NaoeHTndnkaTop gokymeHTa 423ff416-4492-4b93-9e13-a42cfed05a8c CTpaHuua 44 n3 46



YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIS1 YHEHUKA

* Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»
* Xumus, 9 knacc/ Pymsuruc I'.E., ®eapaman @.I°., AKIIMOHEpHOE OOIIECTBO

«M3narensctBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1J151 YUUTEJIA
xuMHsL. 8-9 KITacchl: TMAAKTUYSCKUN MaTepuai: yaeOHoe rmocooue/

A M. Paneuxuii - 14-e usn.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHA

HUHTEPHET

CtpaHunua 453 46



OTNPABUTENDL

MBOVY "CpeaHsna 06weobpasoBartenscHas
Pyccko-TaTapckas LLkona Ne 14"
Baxutosckoro PaioHa .KasaHu

BNAAAENEL CEPTUGUKATA

PE3EHKOBA 0/1bl'A OPLEBHA

AONXKHOCTb

[upekTop

CEPTUDUKAT noaAnucAH

3767BADEB24FEEE4CBDFD7CAC464FCE 17.01.202414:53:47 MCK
F

noannucb BEPHA

JNeKTPOHHbIN A4OKYMeHT nepegaH vyepes onepatopa 30 3A0 "TakcHet" Cp, 17 anB 2024 14:53:57 MCK
NaoeHTrdmKaTop gokymeHTa 423ff416-4492-4b93-9e13-a42cfed405a8c CtpaHuvua 46 13 46



