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MNOACHUTEJIBHAS 3AITIUCKA

IIporpamma 1O XWMHM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
COCTaBJicHAa Ha OCHOBE TpeOOBaHUW K pe3yJibTaTaM OCBOCHUS OCHOBHOMU
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OO0IIIETO 00pa30BaHUsI, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (penepanbHOW padoyel mMnporpamMmsl
BOCITUTAHUS U C YUETOM KOHIICIIIIUM NPENOoJaBaHus yUeOHOr0o TIpeaMeTa « XUMUSD)
B 00pa3oBaTenbHBIX opranuzamusax Poccutickoit denepannu.

[IporpamMmMa mo XuMHUM HAET NPEACTABIICHHUE O IIEJISAX, OOIIeH cTpaTeruu
OOydYeHHUs, BOCIIMTAHWUS UM Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYCOHOTO
MpeaMeTa, yCTaHaBJIMBAET 00s13aTeIIbHOC MPEIMETHOE coJIep KaHue,
MpeyCMaTpUBaeT pacIpelelICHUEe €ro II0 KjlaccaM W CTPYKTYPUPOBAHUE I10
paszaeraM W TeMaM TPOTrpaMMBI MO XWUMHH, OIPEACISICT KOJHMYSCTBEHHBIC H
KauyeCTBCHHBIC XapaKTePUCTUKHU COJICpKAHUS, PEKOMEHTYEMYIO
MMOCJIE/IOBATEIIbHOCTh  M3YYCHUS] XUMHH C YUYETOM  MEXKIOPEIAMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€H, JIOTHKM y4eOHOro mpoliecca, BO3PACTHBIX
ocoOeHHOCTEH OOydYaromuMxcsi, OIpeAesieT BO3MOXHOCTH IIpeaMeTa  JJis
peanu3zanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOM 0O0pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHMs, a TaKKe TpeOOBaHHI K
pe3yJibTaTaM OOyUYCHHS XMMHUM Ha YPOBHE IeJIeH M3ydYeHUsI MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIbHONW JICATEIIBHOCTH OOYYarolIerocss 110 OCBOCHHIO
y4eOHOTO COACPKAHUS.

3HaHWE XWUMHUH CIYyXKHT OCHOBOW UISI (OPMHPOBAHHUS MHPOBO33PCHHUS
00ydJaromierocsi, €ro mpeJCTaBICHUN O MaTepHaJIbHOM €IWHCTBE MHpPA, BAKHYIO
poJib UTrparT (GOPMHUPYEMbIE XHUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPrUuM U OO0 DBOJIOIMU BEIISCTB B IPHUPOJIEC, O IMYTAX PEHICHUS] TI00aTBHBIX
npoOyieM YCTOMYHMBOIO pPa3BUTHSI YEJIOBEYECTBA — CHIPHEBOW, DPHEPreTUUECKOU,
MUIIEBON M KOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHUSI.

N3yueHne Xxumuu:

CIOCOOCTBYET  peajM3aliii  BO3MOXKHOCTEM  JUIS  CaMOpPa3BUTHSA U
(bopMHUpOBaHHS KYJIBTYPBI INYHOCTH, €€ OO U PYHKIIMOHAIBHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJT B (pOpPMHUpPOBAHHE MBIIUICHUS WU TBOPYECKUX CIOCOOHOCTEH
00ydJaromuxcsi, HaBBIKOB WX CaMOCTOSATEIIPHOW y4eOHOM  JesTEILHOCTH,
ADKCIEPUMEHTAIBHBIX H HWCCIIEAOBATCIILCKUX YMEHUM, HEOOXOIUMBIX KaK B
IMOBCETHEBHOMN JKU3HH, TaK U B MPO(GECCHOHATLHOMN JIESTEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOT'O B3TJISIZIa HA €IMHCTBO TIPUPOBLI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATaroM B (G)OPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCSI;
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crmocoOcTByeT (GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €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 YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYE€HHUs1 O CTPOCHUM aToOMa U XUMHYECKOU CBS3H;

— TpPENCTaBIIEHWH 00 DIEKTPOJUTUYECKON JIUCCOIMAIMM 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» U «Pusnka. 7 Kiacey.

[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 OOy4Ye€HHUS] Ha CHCTEMaTH4YeCKOoe IMPUOOIICHHUE
00y4JarIuXcsi K CaMOCTOSITCIbHOW IT03HABATEIBHON ACATEILHOCTH, HAYYHBIM
METOJaM TIO3HAaHUs, (OPMHUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIrieueHne yCI0BUM, CITOCOOCTBYIOIINX MTPHUOOPETECHUIO 00YYAFOIITUMUCS
OombITa Pa3HOOOpa3HOW IESITEIPHOCTH, MO3HAHWUS M CAaMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOMNX YHUBEPCAIHHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIESITEILHOCTH;

— ((opmupoBanne o0O0mEH (YHKIMOHAIHPHOW W €CTECTBCHHO-HAYYHOM
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;

— (¢dopmupoBaHue y OOydYaroOIIMXCS 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 KNIACC

IlepBoHavaabHBbIE XUMHYECKHUE IOHATUA

IIpenmer xumun. Posip XumMum B )KM3HU 4YeJIOBEKa. XMMUSA B CUCTEME HAyK.
Tena u BemecTBa. PU3MUECKHE CBOMCTBAa BELIECTB. ATIpPEraTHOE COCTOSIHUE
BewtecTB. [loHsTHEe O MeTOnax MO3HAHUS B XMUMHMHU. UHCThIE BELIECTBA U CMECH.
Crioco6rI paszjiesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE »dJIeMEeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cnokHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumudeckast ¢popmyina. BaleHTHOCTP aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBa cocTaBa BemlecTB. OTHOcUTENbHass aTOMHas Macca.
OTtHOcuTenpHas MOJIEKYJIsIpHasi Macca. MaccoBasi J10JIs1 XMMHUYECKOTO 3JIEMEHTA B
COEMHEHMU.

KonnuectBo BemtectBa. Moisb. MonsipHast macca. B3aumMocBsA3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €IMHHUIl BemlecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COECIMHEHUI.

dusznueckue U XUMHYECKHUE SIBIICHUSA. XUMHUYECKasl peakuusl U €€ MpU3HaKU.
3aKOH COXpaHEHHUs MacChl BELIECTB. XHUMHYEcKHe ypaBHeHus. Knaccudukauus
XUMUYECKUX PeaKuil (COeqMHEHUS, pa3I0KEeHUs, 3aMEeIIEHHUs1, OOMEHa).

Xumuueckuii 3kcnepumenm:

3HAKOMCTBO C XMUMHYECKOM MOCYJIOM, mpaBWIiaMU padOThl B JIaOOpaToOpuu U
npuéMamMu 0OpaIIeHus ¢ J1abOpaTOPHBIM OOOPYIOBaHHEM, M3yUCHHUE U OIHMCAHUE
(u3nyecknx CBOWCTB OOpa3noB HEOPTaHWYECKUX BEIIECTB, HAOIIOJACHHE
(¢usnyeckux (TUIaBJIE€HHE BOCKa, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE ¥ KOHJEHCAIWsI BOJbI) U XUMHUUYECKUX (FOPEHHE CBEUYM, MPOKAJIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUN, HAOIOICHUE U
OINMCAaHUE MPU3HAKOB IPOTEKAHUSI XUMHUUYECKUX peakiuil (pasjioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3iokKeHHUE THIPOKCHIA
meau (I1) mpu HarpeBanuu, B3auMoAelCTBUE keJe3a ¢ pacTBopoM conu meau (1),
M3y4YeHHE CIIOCOOOB pa3JeiiCHUsI CMECEH: C IOMOIILI0 MarHuTa, (pUIBTPOBAaHUE,
BBINIAPUBAHUE, NUCTHILLIINS, XpoMaTorpadus, mpoBeAeHHE OYUCTKH MOBAPEHHOU
conyd, HAOMIOASGHHWE W  ONMCAaHWE  PE3YyJIbTAaTOB  MPOBEICHUS  OMBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHUsI MacChl, CO3JaHUE MOJEJIEH MOJIEKYJI
(ImapocTep>KHEBBIX).

BaskHeliye npeacTaBuTe I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopon — ajaeMEHT M NPOCTOE
BenlecTBo. HaxoxkaeHue Kkuciopojga B IpUpojsie, (PU3NUECKHME U XUMHUUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunabl. Ilpumenenune kuciopona. 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. XUMHUYECKHUE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupoae M B KHW3HU 4deiaoBeKa. KpyroBopoT BOJBI B IIPUPOLE.
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-BOCCTAHOBUTEIBHBIE  PEaKIUM.
[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
OCYIIECTBIISIETCSI 4Yepe3 MCHOJb30BAaHME KaK OOIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUN, TaK YU TOHITUHN, SIBJISIIOIIMXCS CUCTEMHBIMH IS OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYy4YHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAY4YHBIH (haKT, THIIOTE3a, TEOPHsI,
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-BOCCTAHOBUTENIBHBIX ~ PEAKIUM €  HMCIOJb30BAHUEM  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 IUKJIA.

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.

NJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOILETo
00pa3oBaHUsI JOCTUTAIOTCA B XOA€ OOYyYEHHS] XUMHUHM B €IUHCTBE Y4eOHOU u
BOCIIMTATEIIBHON AEATEIbHOCTA B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUMCKHUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHM ILI€HHOCTSIMU, IPUHITHIMU B
o0mIecTBe MNpaBWIaMH M HOPMaMu TOBEACHHS M CIIOCOOCTBYIOT IpoIrieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS M COLMATU3ALNN 00yYarOIINXCSI.

JInuHOCTHBIE = pe3yJIbTAaThl  OTPaX)alOT  TOTOBHOCTh  OOyYaroIIUXCS
PYKOBOACTBOBATbCSI CUCTEMOM MO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAallMi U
pacUIMpEeHne ONbITA ASATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYE€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEIHWI0, MOHMUMAaHUS 3HAYEHUS XMMHUUYECKOW HayKH B KHU3HU
COBPEMEHHOTO OOIIEeCTBa, CHOCOOHOCTH BIIAIETh JOCTOBEPHOW HHQOpMAaImeit o
MEPEJIOBBIX JOCTHKEHUSIX M OTKPBITUAX MHUPOBOH M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U OOIIIECTBA;

2) rpasKJaHCKOI0 BOCIIUTAHUA:
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MPEACTABJIICHUS O COIMAJIbHBIX HOPMax HM TNpaBHIaX MEKIMIYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOU KOMIIECTCHTHOCTH B OOIIIECTBCHHO
MOJIE3HOW,  y4eOHOMCCIEIOBATEILCKONH, TBOPYECKOW W JIPYyrUX  BHUIAX
JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOUW MAEATEIIBHOCTH TP
BBITIOJIHEHUH Y4YE€OHBIX, IMO3HABATEIbHBIX 3aJla4, BBIMOJHCHUH XUMHUYECKHUX
AKCTIEPUMEHTOB, CO3JaHUH YUEOHBIX TPOCKTOB, CTPEMJICHHUSI K B3aUMOITIOHUMAaHUIO
U B3aUMOIIOMOIIIM B TIpoIlecce ITOW y4uyeOHOW MJesITeIbHOCTH, TOTOBHOCTHU
OLICHUBaTh CBOE TIOBEJICHWE MW IIOCTYNKHM CBOHUX TOBapUILIEH C MO3UIHUHU
HPaBCTBECHHBIX Y MPABOBBIX HOPM C YYETOM OCO3HAHHMSI IMOCJICACTBUMA MTOCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHWA:

MHPOBO33PEHYECKHE IIPEJACTABIICHHUS O BEIICCTBE M XHMHUYCCKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABJISIOIINC
OCHOBY IS IOHHUMAaHHSI CYyITHOCTH HAyYHOW KapTHHBI MHUpA, MPEIACTABIICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOIBI, B3aMMOCBS3SIX YEIIOBEKA C
MPUPOJTHOM CPENOM, O POJIM XMMHUH B MO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MMO3HABaTEJIbHbIE MOTHBHI, HAIIPABJICHHBIE HA MOJIYyYCHHWE HOBBIX 3HAHHUU 10
XAMUHM, HEOOXOIUMBIC sl OOBSICHEHUs HAOJIOJAaeMBbIX MPOILIECCOB U SIBICHUMU,
MMO3HABATEJIbHON, MH(POPMAUMOHHOW W YUTATEIILCKOW KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEIBHON pabOThl C YyYEOHBIMH TEKCTaMH, CIPAaBOYHOU
JINTEPATypPOU, JOCTYIHBIMH TEXHUYCCKUMH CPEACTBAMH HWHOOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEeHWIO W TIO3HAHWIO, JFOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHIO, MPOEKTHOM H  HMCCIEHOBATEIBCKOU
JIESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBJICHHOCTH W YPOBHSI OOyYSHUS B
JaJIbHEHUIIEM;

4) ¢popMHUpPOBaAHUSA KYJIbTYPbI 3I0POBbSI:

OCO3HAHHE IIEHHOCTH J>KU3HHM, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY
310pPOBBIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHUE MOCJIEACTBUN U
HEIIPHUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS ajIKOTr0Jsl, HAPKOTUKOB, KYPCHHUS),
HEOOXOOUMOCTH COOJIIOACHUST TpaBuia OE30MacHOCTH MpU  oOpameHuu ¢
XUMHYSCKUMH BEIIECTBAMHU B OBITY U peaJIbHOM YKU3HU,

5) TpyA0BOIrO BOCIIUTAHUS

WHTEPEC K MPAKTUUIECKOMY U3YUYCHHIO MPO(ECCHl U Tpy/1a pa3IMIHOTO POa,
YBOXEHHE K TPYAy W pe3yjbTaraM TPYIOBOW JEATEIbHOCTH, B TOM YHCJIC Ha
OCHOBE MPUMEHEHHUs TIPEAMETHBIX 3HAHWH 1O XHUMHH, OCO3HAHHBIH BBIOOP
WHIUBUAYAJIBHOW TPACKTOPUU MPOJOJKEHHSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U COCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeITHON npodecCuoHaIbHON JIEATEIbHOCTH U PAa3BUTHUSI HEOOXOIUMbBIX YMEHHUM,
FOTOBHOCTH aJIalITUPOBATHCs B MPO(PECCHOHAIBHOM CpeJIc;
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6) PKO0JIOTrHYeCKOro BOCIIUTAHMS:

SKOJOTHYECKH IIeJIECO00pa3HOe OTHOIICHHWE K TNPUPOJIE KaK HCTOYHUKY
JKH3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHNE [EHHOCTH 3I0POBOTO U
Oe3omacHOTO oOOpa3a J>KU3HW, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3nYecCKOMy M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOIIOACHHUS
npaBuJ1 0€30MMaCHOTO MOBEICHUSI IIPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTyalHsIX,
YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHMS, MOJIydaeMble NPU U3YUYEHUU XUMMH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPY KaIOIIeH MPUPOTHON CPEIIOH, SIS MOBBIIICHUS
YPOBHSI  DKOJIOTHYECKOW  KYJBbTYphl, OCO3HaHUsS TJI00AJTBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEeM W IMyTeH WX PEelIeHUs] MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHBHOM,
KOMMYHHUKAaTUBHON U COIMAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBbTATbBI

B cocraBe wMeTanpeaMEeTHBIX pe3yJbTaTOB BBIACIHAIOT 3HAYUMBIC IS
dbopMupoOBaHHUsT MHUPOBO33PEHHUS OOIEHAy4YHbIE MOHSITHUS (3aKOH, TEOpHs,
NPUHLINI, TUIIOTE3a, (PaKT, cUCTEMa, MPOIECC, SIKCIEPUMEHT U JIpyroe.), KOTopble
HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IpeaMeTax MU MNO3BOJSAIOT Ha
OCHOBE 3HAHUM W3 ATHX NPEIMETOB (OPMHUPOBATH IPEJICTABICHUE O IIEJIOCTHOU
Hay4YHOH KapTUHE MHpa, U YHUBEpPCAITbHbIC YUeOHbIC NeHCTBUS (MIO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PEryJISTHBHBIC), KOTOpBhIE OOecneuynBarT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHWUIO M OCYIIECTBICHHUIO y4YEOHOMU
JIeSITeIIbHOCTH.

ITo3naBaTe/ibHbIE YHHBeEPCAJbHbIE YUeOHbIe AeiicTBUSA

basoBble jornyeckue AeficTBUA:

YMEHUSI HCIOJIb30BaTh NPUEMBI JIOTUMYECKOTO MBIIUICHUSI IIPU OCBOCHHUU
3HAHUN: PACKpbIBAaTh CMBICI XUMHMYECKHUX MOHSITHH (BBIACIATH UX XapaKTEpHBIE
NIpU3HAKU, YCTAHABJIMBATh B3aUMOCBSI3b C JAPYTMMH MHOHATHUSAMH), UCIOIB30BATh
TIOHSITHS ISl OOBSICHEHHST OTACIIbHBIX (DaKTOB M SIBIICHUM, BEIOMPATh OCHOBAHUS U
KPUTEpHUHU UIsi KIaCCU(DUKAIIMU XUMHYSCKUX BEIIECTB M XUMHYECKHUX PEaKIINH,
yCTaHaBIMBATh MPUYNHHO-CICIICTBEHHBIC CBSI3M MEXAYy OOBEKTaMH H3Yy4YCHUS,
CTPOHUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3AKITFOUCHUS;

YMEHHE TIPUMEHSTH B TMPOIEcCe IIO3HAHUS TOHATUS (TIPEIMETHBIE U
METaIpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3YyEeMbIe B XUMHH,
1peoOpa3oBBIBATh MIMPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XAMUYECKUN 3HaK (CHMBOJI »dJIEMEHTa), XUMHYeckas (opMmyna W ypaBHEHHUE
XMMHUYECKON peaklMu — MPHU PELICHNH y4eOHO-ITO3HABATEIbHBIX 3a7a4, ¢ YYETOM
ATUX MOJICIBHBIX MPEJACTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC
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MIPU3HAKU U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIINH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CICICTBEHHBIC CBSI3M U
MMPOTUBOPEYHS B U3yYa€MBIX IIPOIIECCAX U SIBICHUSIX.

Bba3oBble ucciie10BaTe/IbCKHe AeiiCTBUSA:

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KadyeCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIIOTE3BI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NIpUOOpETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPTraHU3allMd M IIPOBEICHUIO
YUYCHUYECKHX OJKCIICpUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €ro pe3yJbTaT, (hOpMyIUpOBaTh O0OOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 MpojesaHHoM padore.

Padora ¢ ungpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WM HWHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUAOB U (DOPM IPEACTABICHHUS, MOIYyYaeMYIO U3 Pa3HbIX MCTOYHHUKOB
(HayyHO-IOMyJIsIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIC
rnocobusi, pecypcbl HMHTepHETa), KPUTHYECKH OLIEHMBATh IIPOTUBOPECUMUBYIO U
HE/I0CTOBEPHYIO MH(OPMALIHIO;

YMEHHUE TPUMCHSTHh Pa3IUYHbIC METOIbI M 3alpPOCHI MPHU IMOHWCKE M OTOOpE
MHGOpPMALIMM W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX I BBITIOJTHCHUS
y4eOHBIX M MO3HABAaTEIBHBIX 33/a4 ONPEICIIEHHOTO THUIIA, TPUOOPETECHHUE OMBITA B
007aCTH  WCIIOJIB30BaHUSI  MHGOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBIIAICHHUE KyJIbTYPOH aKTUBHOTO MCTIOJIB30BAHUS PA3IMIHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIIBHO BBIOUPATh ONTHUMAIIBHYIO (DOPMY MpEeACTaBICHUS HH(DOpMALINU 1
WIUTIOCTPUPOBATH pEIIaeMble 3aJladd  HECIOXXHBIMH CXEMaMH, JHarpaMMamu,
npyruMu popmamu rpaduKku U ©X KOMOMHAIIUSIMU;

YMEHHUE HCIIOJIb30BaTh W AaHAJIU3UpOBaTh B IIpolecce Yy4dyeOHOU U
HCCIIEI0BATENIbCKOM JESITEIbHOCTH MH(GOPMALUIO O BJIWSHUM IPOMBIIUIEHHOCTH,
CEIILCKOTO XO3SHCTBa M TPAHCIIOPTA Ha COCTOSHUE OKPYKAIOIICH NPUPOIHON
cpenbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUSI 3ajJlaBaTh BOIPOCHl (B Xoae auanora u (WiM) JUCKYCCHUH) TIO
CyIIecTBYy  OOCyXJaemMoil  TeMbl, (OPMYJIHMPOBATH CBOH  MPEIJIOKCHUS
OTHOCHUTEJIFHO BBHITTOJTHEHUS MPEITIOKECHHON 3a/1a9H;

YMEHUS  NPEACTABIATH  MNOJIYyYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOMU
JeSITEIbHOCTH B YCTHBIX W NHCBMEHHBIX TEKCTax; JejaTh IIPE3CHTALHIO
pe3yabTaTOB BBINOJIHEHUSI XUMHUYECKOTO SKCIIEpUMEHTa (J1a00paToOpHOTO OIbITA,
snabopaTopHOi paboThI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUYEOHOI'0O IIPOEKTA);
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YMEHHUS Y4YeOHOro COTpyJHMYECTBA CO CBEPCTHHUKAaMH B COBMECTHOM
MO3HABAaTEJIbHOM M  HMCCJEIOBATEIbCKOM  JICATEIBHOCTH  INPU  PEIICHUU
BO3HUKAIOIIUX IpoOJeM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBD», KOOPIHMHAIIUS
COBMECTHBIX JI€MCTBUH, OIpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOU pa0OTHhI U JIPYyTHE).

PeryasiTuBHbIe YHUBepCaAJIbHbIC yUeOHbIC 1eHCTBUS:

YMEHHE CAaMOCTOATEIIBHO OIPEACIATh LEIU ASITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTHU KOPPEKTUPOBATH CBOIO
JIeSITEIbHOCTh, BRIOUpaTh HauOoJiee 3P PEeKTUBHBIE CIIOCOObI pEelICHUs YUYEOHBIX U
MO3HABaTEJbHBIX 3aJad, CAaMOCTOSATENIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH
NPEUIOKEHHBIM QJITOPUTM JAEUCTBUW NpPHU BBINOJIHEHUM 3aJaHUM C Y4YETOM
MOJIyYCHUSI HOBBIX 3HAHUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX WU PEAKIIHSX,
OLICHMBAaTh COOTBETCTBUE IOJYUYEHHOIO pe3yjbTaTa 3asBJICHHOW €U, YMEHUE
HCIIOJIb30BATh M aHAJIM3UPOBATh KOHTEKCTHI, IIpEJiaraéMble B YCIOBUH 3aJaHUM.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pe3yJabTaTOB II0 OCBOCHUIO 0053aTEILHOIO
COJZIep’)KaHUs, YCTAaHOBJIEHHOTO JaHHOW (enepasibHOM pabouell IporpaMMmon,
BBIJCIISIIOT: OCBOCHHBIE OOYYalOIIMMHCS Hay4dHbIC 3HAHUS, YMEHHUS U CHOCOOBI
nercTBui, crneuuduyeckue Uil OpeaAMeTHOM obnactu  «XuUMUS», BHUJbI
JIEITEIbHOCTH  II0  TIOJIy4EHHIO HOBOI'O  3HAHHUS, €ro HMHTEpIpETalvH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYSOHBIX U HOBBIX CUTYyaIlUsIX.

K xonIy 00yueHUs B 8 KJj1acce mpeaIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH y OOYJAIOIIUXCSI YMEHUN:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHSATHMI: aToM, MOJIEKYJa,
XUMHUYECKUN  DJIEMEHT, IIPOCTO€ BEILIECTBO, CJIO)KHOE BEILIECTBO, CMECh
(omHOpPOAHAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JIOJIs XUMHYECKOTO 3JIEMEHTa B CO€AMHEHHUH, MOJISIPHBIN 00BEM, OKCHJ, KUCIIOTA,
OCHOBaHME, COJIb, DJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCJICHUS, XHUMHYECcKas
peakuusi, KiacCu(puKanus peakuui: peakiuu COeIUHEHUs], PeaKLMN pa3JIoKeHUs,
peakuu 3aMElICHUs, PEakIuu OOMEHa, 3K30- M DJHIAOTCPMHUUYCCKHE pPEaKIuH,
TeIUIOBOU (et peakmuu, sSApO aTroma, JISKTPOHHBIM CJIOH aToma, aTOMHas
opOouTans, paguyc aroMa, XHMHYECKas CBSA3b, IMIOJSIpHAsT ©  HEMOJSIpHAas
KOBaJICHTHAasl CBsI3b, MOHHAsI CBsA3b, MOH, KATMOH, aHUOH, pacTBOpP, MaccoBas J0JIs
BelllecTBa (MIPOILIEHTHAsI KOHIISHTPAIUsI) B paCTBOPE;

e WJUIFOCTPUPOBATh  B3aHUMOCBSI3b  OCHOBHBIX XMMHMYECKMX IIOHATHH WU
INPUMEHSTH 3THU ITOHATHUS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALLECHUM;
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* MCIIOJIb30BAaTh XUMHYECKYIO CUMBOJIMKY JJIsl COCTaBJIC€HUs (hOPMYJT BEILLIECTB
1 YPAaBHEHUM XMMHYECKUX PEaKIUK;

e OIIPEAEIISITh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAWHEHUSIX,
CTETICHb OKHCJICHHS JJIEMEHTOB B OWHAPHBIX COCOWHEHUSX, MPUHALICKHOCTH
BEIIECTB K OMNPEACIEHHOMY KJIacCy COECIMHEHUN mo (opMmynaM, BUJI XUMHYECKOH
CBsI3U (KOBAJICHTHAs M MOHHAs) B HEOPTaHWYECKUX COCJIMHECHUSAX;

epackpbiBaTh cMmbica Ilepuognueckoro 3akonHa J[. WM. Menneneesa:
JIEMOHCTPUPOBaTh  IIOHMMaHUE  MEPUOAUYECKONM  3aBUCHMOCTH  CBOWCTB
XUMUYECKUX JIEMEHTOB OT MX TOJIokeHHs1 B llepuonnueckoii cucreme, 3aKOHOB
COXpPaHEHHUs MAacChl BEIIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4YE€HUs1, 3aKOHa ABOTrajipo;

¢ ONIUCHIBATh W XapakTepu3oBaTh Tabmumunyro ¢opmy Illeprmommueckoit
CHUCTEMbl XMMHMYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATHUS «rjaBHasg noAarpynna (A-
rpymnma)» u «mnodounass noarpynna (b-rpymnma)», mamele 1 OosbIINEe TEPHOIBI,
COOTHOCUTH OOO3Ha4eHUs, KOTopble wHMeroTcss B Tabmuue «llepmoanaeckas
cucreMa xumuueckux onemeHTtoB JI. WM. MengeneeBa» € YHUCIOBBIMU
XapaKTepPUCTUKAMU CTPOEHUSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
siapa, 00IIee YUCII0 IIEKTPOHOB U pacipe/lesIEeHUE UX I10 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(UIIUPOBATh XUMHUYECKUE DIJIEMEHTBhI, HEOpPraHMYEeCKUE BEIIECTBa,
XUMUYECKHUE peaKkuu (110 YUCIy U COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO
TeTII0BOMY (D HEKTy);

e XapaKTepHU30BaTh (ONUCHIBaTh) OOIIME XHWMHUUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IIOJATBEPXKIAasi OIMCAaHUE MpUMEpPaMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOINX XUMHUYECKNX PEAKLIUN;

 IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4y€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAaHUsI XUMHUYECKHX IIPEBpPAIEHUN B Pa3IMYHBIX
YCIJIOBHSIX;

e BBIYUCJISITh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO U MOJISIDHYO MAaccChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUUYECKOro dJIeMEeHTa Io (GopMysie COSIUHEHHUs], MaCCOBYIO
JIOJIIO BEIIECTBA B PacTBOpE, IPOBOAUTH PACYETHI MO YPABHEHUIO XUMHUYECKOM
peakuuy;

e IPUMEHSITh OCHOBHBIE OIEpallMy MBICIUTEIBHON NEATEIbHOCTH — aHAINu3 U
CHHTE3, CpPaBHEHHE, 00OOIICHHUE, CUCTEeMAaTH3aII0, KIaCCU(UKAIINIO, BBISIBICHUC
NPUYUHHO-CJIE/ICTBEHHBIX CBSI3€d — JUII M3yYEHUs] CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKIlii, €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS — HAOIO/IEHUE,
M3MEpPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIN);

e CJICJIOBATh MpaBUJIaM MOJB30BAHUSI XMMHYECKON MOCYA0i U J1a00paTOPHBIM
000pyJOBaHKEM, a TAaKXKe IpaBUJIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU [0 BBIMOJHEHUIO J1Aa0OpATOPHBIX XHUMHUUYECKHX OMNBITOB IO
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MOJIYYCHUIO W COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA),
IIPUTOTOBJICHHUIO PAacCTBOPOB C OIPEACIEHHONM MAacCOBOM JOJIEW PacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATb W MPOBOJAUTH XUMHYECKHE SKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MNOMOIIBID HWHIAWKATOPOB
(makmyc, ¢peHondrarenH, METHIOPAHK U IPYTHE).

K kxoHIy o0yueHnus B 9 kJiacce npeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpa)XaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUN:

e PaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IIOHSITHM: XHUMHUYECKUH
AJIEMEHT, aTOM, MOJIeKyJia, WUOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE
BEILIECTBO, BAJEHTHOCTb, D3JIEKTPOOTPULIATEILHOCTb, CTEIEeHb OKHCJICHMUS,
XAMUYECKasl peaklusi, XHUMHUYECKasi CBS3b, TEIUIOBOM 3(PEKT peakiuu, MOJb,
MOJISIDHBI OO0BEM, pacTBOp, BJIECKTPOJHUTHI, HEIIECKTPOJIUTHI, IJIECKTPOIUTHYECKAS
JIUCCOLMAlIMs, peaKIM HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble H HEOOpaTUMBIE PpPEaKIUH, OKHCIMUTEIHLHO-BOCCTAHOBUTEIIHHBIC
pe€aKkunu, OKHUCIWUTEIb, BOCCTAaHOBUTEJb, OKHCIEHHME W BOCCTAaHOBJICHUE,
ajoTponusi, aM@pOTEepHOCTb, XHWMHYECKasi CBsI3b (KOBaJICHTHAasl, HOHHAas,
MeTaJUInyecKasi), KpUCTaJUIMUecKass pemeérka, KOpPpPO3Usi METAJUIOB, CIUIAaBblI,
CKOPOCTh XMMHUUYECKOH peaklUH, HpelesbHO aomyctumasi kKoHuneHtpauus I1JIK
BEIIIECTBA;

e WJUTIOCTPUPOBATHh  B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKUX TIOHSATHH H
NPUMEHSTH 3TU MOHATHUS IIPU ONMUCAHUU BELIECTB U UX MPEBPAICHUI;

* ICTIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JJIsI COCTaBICHUS (POPMYJT BEIIECTB
W YPAaBHEHUM XMMHUYECKUX PEAKIUN;

e OIIPEAEIISITh BAJIECHTHOCTh U CTENEHb OKHUCJICHUS XUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOr0 COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy CO€IMHEHUHU mno ¢opMysiaM, BHJ XHUMHUYECKOH CBsI3M (KOBaJICHTHAs,
MOHHAsl, METAJUIMYECKas)) B HEOPraHWYECKUX COEIMHEHMSX, 3aps] HOHa IIO
XHMHUYECKON (opMyJie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COE€IMHEHUN, TUM KPUCTAIUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

epackpbiBaTh cMmbIch Ilepuoanmueckoro 3akona JI. WM. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAaHME: OMUCHIBATh U XapaKTepPU30BaTh TAOIMUYHYIO
dbopmy lleprogmyeckold CHUCTEMBl XMMHYECKHX DSJIEMEHTOB: pa3jindaTh TOHSTHS
«rimaBHas noArpynma (A-rpymnma)» u «rmodounast noarpynna (b-rpymma)», mansie u
OonbIlINE TIEPHOABI, COOTHOCHUTH OOO3HAYEHWS, KOTOpPbIE HMEIOTCS B
MePUOANYECKON TaOiMIle, C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsil siapa, OOllee YHCIO DJIEKTPOHOB U
pacrpefesieHle UX Mo AJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COECIMHEHUN B Mpeaeax MaJIbIX IIEPHUOJ0B
Y TJIAaBHBIX MOATPYIIN C YUETOM CTPOCHHUS UX ATOMOB;
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e KJIACCU(HUIIUPOBATh XUMHYECKHE DIJIEMCHTHI, HEOPTraHWYECKHE BEIIECTBA,
XAMHWYECKHE peakiud (110 YUCITy U COCTAaBy YYaCTBYIOIIHNX B PEAKIIUH BEIIECTB, MO
TerIoBOMy 3¢ @QekTy, N0 H3MEHEHUIO CTENCHEH OKHUCICHHUS XUMHYCCKUX
BJIEMEHTOB);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOMIHME U CHEeHU(PUUIECKHE XUMHUUYECKHUE
CBOMCTBA IPOCTBIX M CJIOKHBIX BEILECTB, IOJATBEP’KJasi ONUCAHUE IpUMEpaMU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHii;

e COCTABJISITh YPABHEHUSI JJIEKTPOIUTUYECKON TUCCOUMALIMU KUCIIOT, IIeJI04ei
W COJICH, TOJHBIE W COKpAalIEHHBbIE YypaBHCHHUS pEaKIMid HOHHOTO OOMEHa,
YPaBHEHUS PEAKIMH, MOATBEPKAAIONIMX CYIISCTBOBAHUE T'€HETHYSCKOW CBS3U
MEXy BEIISCTBAMU PAa3JIUYHBIX KIIACCOB;

e PaCKpbhIBaTh  CYIIHOCTh  OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
MTOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca dTUX peaKInii;

e IPOTHO3MPOBAaTh CBOWCTBA BEMIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MO>XHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUI B Pa3IMYHBIX yCIIOBUSX;

e BBIUYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOIO 3JIEMEHTa IO (popMysie COEIMHEHHs, MAaCCOBYIO
JIOJII0 BEIIECTBAa B PacTBOpE, MPOBOJAUTH PACUEThl IO YPAaBHEHUIO XUMHUYECKOU
peaxiuu;

e COOJIIOZIATh TIPaBHUJIa IMOJB30BAHUS XMMHUUYECKON MOCYA0M M J1abopaTOpHBIM
00opyI0BaHMEM, a Tak)Ke IpaBUia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TIO BBITIOJIHEHHUIO JIA0OOPATOPHBIX XHWMHUYECKHX OMBITOB MO
MOJIYYCHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M yIJIEKUCIIOTO Ta3a);

e IPOBOIUTH PEAKIINH, MOATBEPIKIAONINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HAaBaTh OMBITHBIM IYTEM XJIOpHUA-, OpOMUI-, HOAWI-, KapOOHAT-,
dbocdar-, cmnukar-, cynabdar-, THAPOKCHIA-UOHBI, KATUOHBI aMMOHUSI W HOHBI
M3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaX HEOPraHUYECKUX
BEIIIECTB;

e IPUMEHAITh OCHOBHBIC ONEPAIlMH MBICIUTEILHON ASATEIBHOCTA — aHAJIN3 U
CHHTE3, CpaBHCHHE, OOOOIIECHHEe, CHCTEMaTHU3aIluI0, BBISABICHUE IPUYHUHHO-
CIICICTBEHHBIX CBSI3€U — JUISI M3YUYE€HUSI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIUi,
€CTECTBEHHO-HAYYHBbIE  METOJBl TO3HAaHWS —  HAOIIOJACHHE, H3MEPCHUE,
MOJEJIUPOBAHUE, SKCIEPUMEHT (pealibHbIIl U MBICJICHHBIN ).
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TEMATHYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTrBo yacos
Ne HaumeHoBaHue pa3jiesioB u JaeKkTpoHHbIE (HUPPOBHIE)
KoHTpoJbHbIC IIpakTH4eckue
n/n TeM NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE PeCypPChI
padoThI padoThI
Paznea 1. IleppoHavyajibHbIe XMMUYECKHE MIOHATHS
Xumuss — BakHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 5 bubnanoreka [TOK

) OPaKTUYECKON AESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecrBa u xummnueckue 15 | Bu6anoreka IJOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Paznen 2. BaxkHeliline npeacraBuTe M HEOPraHUYECKHX BelllecTB
21 Bozayx. Kucnopon. Ilonsitue 6 Bubnunoreka LIOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
25 Bognopoa.Ilonstue o kucinorax p 1 Bbubmoreka LJOK

' U COJIAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [TonsiTHe 00 5 | | bubmoreka IIOK

' OCHOBAHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEBIE KJIACChI 11 | 1 bubmmoteka IIOK

' HEOpPraHW4eCKUX COeIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3spnen 3. Ilepuonuyeckuii 3axkoH u Illepuoanyeckas cucrema xumudeckux 3jeMmenToB . U. MenaesneeBa. CTpoeHne aToOMOB.

Xumuueckast ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peaknumn
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INepuoauyueckuii 3aK0H U

31 Ilepuonuueckas cucrema 7 bubnuoreka LIOK
XUMHUYSCKUX 3j1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma

‘s gnaneCKaﬂ CBSI3b. BuGmiorexa LIOK

) KHCITEILHO- 8 https://m.edsoo.1u/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKIIUU
Hroro o pasicay 1 i T 1E3Te
PezepBHOE Bpems 3 Bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YHACOB I10O 63

ITPOTPAMME
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9 KJIACC

Konmn4yecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM nudposbie
Ne /i P KoHTpoJbHBI IIpakTH4eckue (wdp )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
e padoThI padoThbl
pecypchl
Paznen 1. BemecTBo M XMMH4YecKHe peakum
11 [ToBTOpenue u yriryOiieHne 3HAHUH 5 | Bubnuoteka [IOK
’ OCHOBHBIX Pa3/eNioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 Bubmmoreka LIOK
) peaxkuuii https://m.edsoo.ru/7f41a636
13 ONeKTpoIMTUYECKas AUCCOLAIIUS. 3 | | Bubnunoteka [IOK
' XHUMHYECKUE PEAKIINN B pacCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTaJsibl 1 UX COeAMHEHUS
21 OO1ast xapakTepUCTUKA XUMUUECKUX 4 1 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnel. 'anoresst https://m.edsoo.ru/7f41a636
OOmmast XapaKTepUCTHKA XUMUIECKUX
2.2 anemeHToB VIA-rpynnel. Cepa u eé€ 6 bubamorera LIOK
’ Py - -eP https://m.edsoo.1u/7f41a636
COEIMHEHUS
OO6mas xapakTepUCTUKA XUMHUYECKUX
2.3 a1eMeHTOB VA-rpynnsl. A3ot, pocdop u ux 7 1 bubmmorexa LIOK
' TPYIHIBL A30T, p https://m.edsoo.ru/741a636
COCITMHCHUS
OOmmast xapaKTepUCTHKa XUMUIECKUX
2.4 aniemMeHToB IVA-rpynnsl. Yriaepon u 8 1 2 bubmmorexa LIOK
) . Py ) pon https://m.edsoo.ru/7f412636
KPEMHUM U UX COEIUHEHUS
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Hroro no pazneny

25

Paszngen 3. Mera/liIbl M1 MX COeUHEHUS

. bubnuoreka [JOK
3.1 Obunie cBoliCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. Bubnuoreka IJOK
3.2 Bakuelimue MeTalibl M UX COCIUHEHHUS 16 hitns-//m.cdsoorw/7f412636
Wroro no pazneny 20
Pasznen 4. Xumusi 1 oKpy:Kamomas cpeaa
41 B ar 5 cToBeKa 3 Bubmuoreka IIOK
) CIICCTRA M MATCPHAIIBE B AKH3HI 9CTOBCK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
P 3 Bbubmmoreka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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