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MMOsACHUTEJBHASA 3AIIMCKA

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

CtpaHunua 12 n3 41



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.
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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,  y4yeOHOHUCCIIEAOBATEILCKOM, TBOPYECKOM UM JOPYruxX  BHJAX
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
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JnercTBUiA, crenuduYecKue JUIS  NPEAMETHOM obOnacth  «XWUMHUS», BUJbI
JICATEILHOCTH MO  TOJYYEHUIO HOBOTO 3HAHWUSA, €ro MHTepHpeTaluu,
MpeoOpa30BaHUIO U MIPUMEHCHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYyaITUsIX.

K xon1y 00yueHus B 8 KJjiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHHUI:

e PpacKpbIlBaThb CMBICI OCHOBHBIX XMMHYECKHUX ITOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOAHAST U HEOAHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0Jisi XUMUYECKOTO DJIEMEHTa B COCJIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJIb, JJICKTPOOTPHUIATEIHBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKas peaKius, KiIacCU(PUKAIMS PEAKIUN: pEeaKIuu
COCJIMHEHUSI, PEaKIUU PA3JIOKCHUS, PEaKIUU 3aMEIICHUS, PEaKIuu
oOMeHa, 9K30- U PHAOTEPMHUUYECKHE PEaKINH, TeIUIOBON 3P deKT peaknm,
SIAPO aToMa, DJJIEKTPOHHBIM CJIOM aTroma, aToMHasi OpOUTAb, pPagUuycC
aToMa, XMMHUYECKasl CBsI3b, IOJISIpHAsI U HEMOJIsIpHAsl KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHHWOH, PacTBOP, MaccoBas JI0Jsl BElIECTBa
(TIporieHTHAasl KOHIIEHTpAIlKs) B PacTBOPE;

e WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMUYECKHUX TIOHATHH H
MPUMEHSITh OTH MOHSTHUS MPU ONIMCAHUU BEIIECTB U UX MPEBpaAICHUM;

e HCIIOJIb30BaTh XHWMHUYECKYK) CHMBOJIMKY IS COCTaBJICHHS (HOpPMYII
BELIECTB U YPABHEHUMN XUMHUYECKUX PEAKIIHIA;

e ONpPENENsATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTECIICHb  OKHCICHHS  DJIEMEHTOB B OWHApHBIX  COCAUHCHUSIX,
NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COE€OUHEHUH II0
dbopmymam, BUI XUMHUUYECKOHW CBsi3u (KOBaJIeHTHas W HWOHHas) B
HEOPraHUYECKUX COEIMHEHUSX;

e packpeiBath cMmbica Ilepunoanueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHHUMAHHUE TMEPUOJNYESCKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT uX mojioxkeHus B [lepumonuueckoit cucreme,
3aKOHOB COXpAaHEHUsSI MAacCChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yUY€HUS, 3aKOHa ABOTaJIpo;

e ONHUCHIBATH W XapaKTepH30BaTh TaOMMuHyr0 ¢opmy I[lepuoamdaeckoit
CUCTEMbl XMMHUYECKUX DJIIEMEHTOB: pa3jiiyaTh MOHSATHUS «rJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIIME MEPHOAbI, COOTHOCHTH OO0OO3HAUECHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepumomuueckass cucrema xumuueckux odiemeHtoB J[. U.
MenzaeneeBa» C UYHMCIOBBIMU XapaKTEPUCTHUKaMU CTPOEHHUSI aTOMOB
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XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YHUCIO JISKTPOHOB
W paclpeieICHUE UX T10 JICKTPOHHBIM CIIOSIM);

e KJACCH(UIIMPOBATh XUMHUUYCCKHE DIJIEMECHTHI, HCOPTaHUUECKHUE BEISCTBA,
XAMHAYECKHE peaknuu (10 YHMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEILIOBOMY (P DeEKTy);

e XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBa BEIECTB
pPa3IMYHBIX KJIACCOB, MOJITBEPK/Iasi ONMHUCAHUE TTPUMEPAMHU MOJIEKYJISIPHBIX
YpPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKITUIM;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4YC€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHYCCKUX IIPEBpAIllCHUN B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIYHUCIIATH OTHOCHTEIIPHYKD MOJICKYISIPHYI0 W  MOJISIDHYEO MacChl
BEIIIECTB, MACCOBYIO JIOJIFO XHWMHYECKOTO »JJIeMEHTa 1o ¢dopmylie
COCMHEHUSI, MAaCCOBYIO JOJIO BEIIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOW PEaKInu;

e TMPUMEHSTH OCHOBHBIC OTEPAIMU MBICIUTEIBHON JAESITEIIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEeMaTH3aIMIo, KiIacCUu(UKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICJICTBEHHBIX CBS3€H — JJIsI U3YYEHHUsSI CBOMCTB
BCIICCTB W XHUMHYCCKMX pPEaKIUi, eCTeCTBEHHO-HAy4YHBIC METO/IbI
IMO3HaHUs — HAOJIOJCHUE, HM3MEPEHHE, MOICIHUPOBAHHE, SKCICPUMEHT
(peanbHBIN U MBICIICHHBII);

e (CJICIOBaTh MNpaBWJIaM  MOJIb30BAHUS  XMMHUYECKOM  MOCYyAOM |
JTabopaToOpHBIM OOOPYJIOBAaHHWEM, a TakK)Ke IIpaBHIaM OOpaImeHus C
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIHUSIMH 1O BBIMOJTHEHUIO
JTa0OpPaTOPHBIX XHWMHUYECKHUX OIBITOB I10 TOJYYEHHUI0 U COOUPAHHIO
ra3oo0pa3HbIX BENHIeCTB (BOAOpPO/a € KHUCJIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCCOBOM HOJIEW PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh W TPOBOJAUTHh  XUMHUYECKHE  DKCIEPUMEHTHI IO
pacIrio3HaBaHUIO PACTBOPOB IIEIOYSH M KHCJIOT C MOMOIIBIO WHIUKATOPOB
(maxkmyc, ¢penondraneud, METUIOPAHK U IPYTHE).

K xonIy 00yueHus B 9 KJIacce MpeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAOIINXCS YMCHHU

e pACKpBIBaTh CMBIC]I OCHOBHBIX XHWMHUYCCKHUX TMOHATHH: XUMHUYCCKUU
DJIEMEHT, aTOM, MOJICKyJla, HWOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJICHTHOCTbH, JJICKTPOOTPUIATEIBHOCTh, CTEIICHB
OKHUCJICHHSI, XUMHUYECKasl PeaKIusi, XUMHUUYECKasi CBsI3b, TETIOBOU A PeKT
peakuuu,  MOJIb, MOJSPHBIM  00BEM,  pacTBOp,  DIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJUTHYECKAsT JUCCOIMAIUS, PEaKIUU HOHHOTO
oOMEHa, KaTallM3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U
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HEOOpaTUMBbIE pEaKlMU, OKHUCIUTEIbHO-BOCCTAHOBUTEJIbHBIE pPEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHME W  BOCCTAaHOBJICHHE,
ayroTponusi, aMm(POTEpHOCTh, XUMHUYECKAsl CBs3b (KOBaJICHTHAsS, WOHHA,
METaJUTUYECKasi), KPUCTAJUIMYECKasT pemI€TKa, KOPPO3HUs METaJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKluH, MPEeAeIbHO JOMyCTHUMAas
koHueHtpanus [1/IK BemecTsa;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHSITUH U
MIPUMEHSITh 3TU MOHSITHUS IPU ONTMCAHUHU BEIIESCTB U UX MPEBPAIICHUN;
HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJIeHUs (popMy
BEIIIESCTB U YPABHEHUMN XUMHUUYECKUX PEAKIIUI;

OIPEJIEATh BaJICHTHOCTh U CTEICHb OKHUCJICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIUMHEHMSAX pa3JIMYHOTO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K
ompeieIEHHOMY KJIACCY COCIMHCHUU MO (QopmysaMm, BUI XUMHUYECKOM
CBsi3u  (KOBAJICHTHAsl, HWOHHAs, METAUIMYECKasi)) B HEOPraHWYECKUX
COCIMHEHMSIX, 3apsiJl MOHA 10 XUMHYECKOU (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOPaxX HEOPTaHUYECKUX COCAUHECHUM, TUIl KPUCTATUTNYECKON
pEmETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbIich Ilepuoamueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IIOHMMaHHUE: OIMChIBATh W XapaKTEepU30BaTh
Tabnuunyo ¢opmy Ileprognueckoil cUCTEMBl XMMHUYECKHUX 3JIEMEHTOB:
pas3uyarh TMOHSTHUS «rJIaBHas moarpynma (A-rpymnma)» Hu «I1oOodHast
noarpynmna (b-rpynma)», Manbie U OOJbIIME NEPUOJIbI, COOTHOCHUTH
0003HaYCHMSI, KOTOPHIE HWMEIOTCS B TEPUOAWYECKON Tabmmie, C
YHUCJIOBBIMH  XApaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XHMHUYECKHUX
SJIEMEHTOB (COCTaB MW 3apsia  siapa, oOOIIee 4YHCIO DJIEKTPOHOB U
pacrpeneneHue WX IO DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB 3JIEMEHTOB U HX COCIUHEHUU B
npeaeax MajlbIX MEPHUOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS HX
aTOMOB;

Ki1accupUIUPOBATh XUMHYECKUE BJIE€MEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIYy U COCTaBY YYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TerIoBOoMY 3P (EKTy, 0 U3MECHEHHUIO CTEIICHEH OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIHE W CHCHUPUICCKHE XHUMHUUYCCKUC
CBOMCTBa TIPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPKJasi OMNHCAHUE
MpUMEpaMu MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIIA;

COCTaBJATh yPABHEHHSI DJIEKTPOJIUTHUYECKON JTUCCOLMAIUM  KHUCIIOT,
IIEJI0YEH U COJIEH, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIM HOHHOTO
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oOMeHa, YypaBHEHHS pEaKIHWd, IOATBEPKIAONMINX CYyIISCTBOBAHHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYNIHOCTh OKHCIUTEIIFHO-BOCCTAHOBHUTEIBHBIX  PEaKIIUNA
MMOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHCa dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TNPOTEKAHUS XUMHYECKHX IMPEBPAIICHUI B pPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJCEKYJSIPHYIO M MOJSIDHYIO  MacChl
BEIISCTB, MAaCCOBYIO JOJIIO XHMHYECKOrO J3JIeMeHTa 110 ¢dopMmyie
COSIMHEHMSI, MAaCCOBYIO JIOJIFO BEIIESCTBA B paCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOUN PEaKIINU;

coOJIr01aTh npaBuia IIOJIL30BaHUsA XUMHUYECKOU 3 (01671 (0}’ u
mabopaTopHbIM O0OOpYyIOBaHMEM, a TakKe IMpaBuWiia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIHUSMU TIO BBIITOJHEHUIO
71a0OpaTOPHBIX XMMUYECKUX OINBITOB MO TMOJYYEHUIO M COOHpPaHHIO
ra3o00pa3HbIX BEHIECTB (AMMHUAaKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh  pPEAKIHMH, TMOATBEPXKIAIONINE  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHUA-, OPOMUII-,
uoaua-, kapoOonart-, Qocdar-, cuiIMkar-, cyjbdar-, THAPOKCH]I-HUOHBI,
KaTHOHBI aMMOHHS Y WOHBI M3YYCHHBIX METAJ/UIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PAaCTBOPaxX HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIEPAIlMN MBICIUTEILHOU JACSITEIbHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, OO0O0OIEHUEe, CHCTEeMAaTH3aIui0, BBISIBICHUC
MPUYUHHO-CJICCTBEHHBIX CBA3€M — IUISI W3Y4YCHHUS CBOWMCTB BEIIECTB U
XMMUYECKUX PpEaKIWi, €eCTeCTBEHHO-HAay4YHbIE€ METOJbl IIO3HAHUS —
HaOIFOIeHHe, W3MEpPEHHUE, MOJCIHPOBAHHUE, JKCIIEPUMEHT (peasibHBIA |
MBICJICHHBIH ).
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TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Koau4yecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIE (HUPpPOBHIE)
Konrtpoabsnsl | IIpakrndecku
n/n NPOrpaMmbI Bcero o0pa3oBaTeJibHbIE PeCcypPChI
e padoThl e padoThI
Paznen 1. IlepBoHavaibHbIe XMMUYECKHE MIOHATHS
Xumus — BaykHast 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTHYESCKON 5 2 Brbmaorexa HOK
’ p https://m.edsoo.ru/7f41837¢c
HEATEILHOCTH YEI0BEKa
Bbubmmoreka IIOK
1.2 BemniecTBa 1 XUMHWYECKHE PEAKIIAN 15 1
m p 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaxkHeilinne npeacraBuTe M HEOPraHUYECKHX BelllecTB
21 Bozayx. Kucnopon. ITonstue 06 6 Bu6mmoreka IIOK
’ OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o kucinorax u 3 1 bubnnoreka [JOK
) COMSIX https://m.edsoo.ru/7f41837¢
23 Boma. Pacteopsl. [lonstue 06 5 1 1 Bub6nnoreka IJOK
) OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYSCKUX 11 1 1 bubmmoreka IIOK
) COEIMHEHU I https://m.edsoo.ru/7f41837¢
Hroro no paznemy 30

Pazpnen 3. Ilepuonuyeckuii 3axkoH u Illepuoanyeckas cucrema xumudeckux 3jementoB . U. MenaesneeBa. CTpoeHne aToOMOB.

Xumuueckast cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peaknuu

3.1 Ilepunonuyeckuii 3aKoH U

7

| Bu6nnoreka [JOK
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Ilepuonunyeckas cucrteMma
XUMHUYECKUX 3yieMeHToB JI. 1.
Menneneea. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢

39 Xumudeckast cBsi3b. OKUCIUTEIIHHO- 3 Bbubmmoteka [TOK
BOCCTAaHOBUTEIBHBIE PEAKIINU https://m.edsoo.ru/7f41837¢
Hroro no pasnery 15 ftlt/lpfg/l/lr:.::sli)ao.];[ugﬁl 837¢
PesepBHoe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 63

ITPOI'PAMME
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9 KJIACC

Konn4yecrBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB U TeM (uudpossbie)
Ne /i KonTpoabh IIpakTH4eck
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
ble padoThl ue padoThl
pecypchl
Paznen 1. BemuecTBo M XMMHYecKHe peakuu
11 IToBTOpEeHME U yriryOJicHUE 3HAHHUH 5 1 bubnuorexa IHOK
' OCHOBHBIX pa3JIesIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHEIE 3aKOHOMCPHOCTH XUMHUYCCKUX 4 Bubnuoreka I_[OK
’ peaKqu/'I https://m.edsoo.ru/7f41a636
13 DIEeKTPOIUTHYECKAS TUCCOIHAIIUS. 3 1 1 Bubnunoteka [IOK
' XHAMHYECKHE PEAaKIIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3znen 2. HemeTaJlsibl 1 UX COeIMHEHU S
21 OO6mast XapaKTepUCTHKAa XHMHYESCKUX 4 | bubnumorexa IHOK
’ sneMeHTOB VIIA-rpynmnsl. ['anorexst https://m.edsoo.ru/7f41a636
OO6mas XxapaKTepUCTHKAa XUMHUYECKUX
2.2 snemeHTOB VIA-rpynmsel. Cepa u e€ 6 bubsmorexa HOK
‘ Pyl 5-ep https:/m_edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTepUCTHKa XUMHIECKHIX
2.3 aneMeHTOB VA-Tpymmbl. A30T, hocdop u ux 7 1 butmorexa LIOK
) py ’ ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
O6mas XxapakKTepUCTHKAa XUMHIECKUX
2.4 aneMeHToB [V A-rpynnel. Yriaepon u 8 1 2 bubsmorexa HOK
‘ 3 PYTIBL. PO hitps://m.edsoo.rw/7f41a636
KPEMHUN U UX COEAUHEHUS
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Wroro no pazneny

25

Pa3zaen 3. MeTaabl M X COeIUHEHUSA

. bu6mmoreka IIOK
3.1 O6mue cBoiicTBa METaJLIOB 4 https://m.edsoo.ru/7f41a636
. Bbu6mmoreka IIOK
3.2 Bakueimme MeTalibl 1 UX COCIMHCHUS 16 httns://m edsoo.r/741a636
Wroro no pazneny 20
Paznen 4. Xumusi u okpy:xaioias cpeaa
4.1 BemecTBa 1 MaTepHabl B >)KU3HH YEJIOBEKA 3 Bu6mzorexa HOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no pazaemry 3
PezepBHOE Bpemst 3 Brbmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I1O ITPOTPAMME 68
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IMOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
Koun4yecTBO yacos Jarta
u3yue
Ne Koutpoas | Ipakrnuec
/ Tema ypoka HUS JlaTta uzy4enus
n/n Bcero HbIE KHe 1o daxrHueckasn
padoThl padoThI
IJIaAHY
| IIpeameT xumuu. Ponp xumuu B )KU3HU 1 4.09
yenoBeka. Terna u BerecTna ’
2 ITousarue o MeToax IMO3HAHUSA B XUMUU 1 6.09
IIpakTtnuaeckas padora Ne 1 «IIpaBmma paGoTsl
3 B J1abopaTopuu U MpUEMBI 0OpaIICHUS C 1 11.09
nabopaTopHbIM 000PYIOBAHUEM
Yucreie Bemectsa U cMecu. CriocoOnl
4 . 1 13.09
paszzeneHus cMmecei
IIpaktuueckas pabora Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYUCTKU MOBapeHHOM 1 18.09
COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 20.09
7 XUMUYECKHUE JIEMEHThI. 3HAKU (CUMBOJIBI) 1 55 09
XUMHUYECKHUX DJIEMEHTOB '
ITpocTthie U cloKHBIE BENlECTBa 1 27.09
ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 2.10
3aK0OH NOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaieHTHOCT, aTOMOB 1 4.10
XUMHUYECKHUX DJIEMEHTOB
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OTHOcUTeIbHAsI aTOMHAsI Macca.

1 OTHOCHTENbHAS MOJIEKYJIIpHAs Macca 210

12 MaccoBast 1011 XUMHYECKOTrO JIEMEHTA B 1110
COCTUHCHUH

13 KonuuecTtBo BemectBa. Mosnb. MonsipHast 16.10
macca

14 duznyecKre 1 XUMUYECKHUE SIBJICHUS. 18.10
Xumu4deckas peaKius

15 [Ipu3HaKy U yCI0BUS MPOTEKAHUS 510
XUMHYECKUX PEaKIui

16 3aK0H COXpaHEHHS MacChl BEIIECTB. 25 10
XUMHYECKUE ypaBHEHUS

17 BrruncieHus KoJIHm4yecTBa, MAacChl BEIISCTBA 110 811
YpPaBHEHUSM XUMHYCCKUX PEeaKITUN
Krnaccudukamms XuMHIECKUX peakiui

18 (coennHeHMs, pa3IOKEHUs, 3aMECIIICHUSI, 13.11
oOmMeHa)
M. B. JIoMOHOCOB — y4EHBIN-

19 sHuMKIoIeucT. O000IIeHHE U 15.11
cHUCTeMaTH3aINs 3HAHUH

20 Kountpomnbhnas padora Nel o teme «BemectBa 2011
U XUMHYECKUEC PEaKITIM»
Bozayx — cMmech razoB. CocTaB BO3ayXa.

21 Kucnopom — snemMeHnT u mpocToe BEemecTBO. 22.11
O30H
duznueckre U XUMHYECKHE CBONMCTBA

22 KHCIIOpOo/ia (peakiui OKUCIICHUS, TOPCHUE). 27.11

IToHsTHE 00 OKCHIIAX
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Cnoco0bl OTy4YeHHUs! KHUCIIOPOia B

23 1abopaTOpPUU U MIPOMBIIIIEHHOCTH. 29.11
[Tpumenenue kucmopoaa
TemmoBoit 3¢ (PeKkT XUMUISCKON peaKInu,

24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, 4.12
9K30- ¥ SHJIOTEPMUYECKUX PEaAKIIHSIX
TommmBo (He(pTh, yroas U METaH).

25 3arps3HeHHe BO3/IyXa, ClIOCOObI ero 6.12
MpeaOTBpAIECHUS
IIpakTuueckas padora Ne 3 o Teme

26 «Ilonydenue u coOupaHue KUCIOPOa, 11.12
U3yUYCHUE €TI0 CBOMCTB»

27 Bonopon — 31eMeHT U IPOCTOE BEIIECTBO. 13.12
Haxoxnenue B mpupone

8 PuznuecKne 1 XMMHUYECKIE CBONCTBA 1812
Bogopoaa. [Ipumenenue Bogopoaa

29 IToHsiTHE 0 KUCITOTAX U CONAX 20.12

30 Crtoco0BI OTydeHHS BOJIOpOAa B 55 12
smaboparopuu
IMpaktuueckas padora Ne 4 o Teme

31 «ITonydenue u cobupanue BOIOPOaA, 27.12
U3yUYCHHUE €ro CBOMCTB»

32 MounsipHbIii 00bEM Ta30B. 3aKOH ABOTaJIpo
Brrunciaenns o0bEMa, KOTHYECTBA BEMIECTBA

33 rasa o ero U3B€CTHOMY KOJIMYECTBY
BEIIECTBA WIN 00BEMY

34 Brruucnenust o0bEMOB ra3oB 10 YPaBHEHHIO

peakiMu Ha OCHOBE 3aKOHA 00BEMHBIX
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OTHOILIEHUI ra30B

35 dusnueckre 1 XUMHYECKHE CBOMCTBA BOIBI

36 CocraB ocHoBaHuil. IloHsiTHE 00 MHIMKATOpax
Bona kak pactBopurenb. HacblieHHbie 1

37 HEHAaCHIIIIEHHbIE pacTBOPBL. MaccoBasi J0JIst
BEIIECTBA B PACTBOPE
[IpakTrueckast padora Ne 5 mo teme

38 «IIpuroroBnenue pacTBOPOB C OTIPEACITEHHOMN
MacCOBOH JI0JIe pacTBOPEHHOTO BEIIECTBAY»

39 KontponsHas padota Ne2 o teme
«Kucnopon. Bonopon. Boaa»

40 Oxcunpl: cocTaB, KiIacCU(pUKas,
HOMEHKJIaTypa
[MonydyeHnue U XUMUYECKHE CBOHCTBA

41 KHUCJIOTHBIX, OCHOBHEIX U aM()OTEPHBIX
OKCHJOB

42 OcHOBaHUS: COCTaB, KIIaCCU(PUKAITIA,
HOMEHKJIaTypa

43 [NonyuyeHue U XUMHUYECKHE CBOMCTBA
OCHOBaHUM

44 KucnoTsr: cocTaB, KaccugpuKanms,
HOMEHKJIaTypa

45 ITonyyenne u XUMHUYECKUE CBOMCTBA KUCIIOT

46 Comnu (cpenHHe): HOMEHKIIATYpa, CIIOCOOBI
MOJIY4YCHUsA, XUMUYICCKUEC CBOMMCTBa

47 IIpakTuueckas pabora Ne 6. Perienune

OKCIICPUMCHTAJIbHBIX 3aJ[a4 I10 TEME
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«OCHOBHBIE KJIACCHI HEOPTraHUYECKHX
COEIMHEHUI

I'eneTnueckas CBA3b MEXIY Ki1acCaMHu

48 HEOPraHWYEeCKUX COCTUHEHUN

49 O060011eHE U CUCTEMATH3AIIN 3HAHUKI

50 KontpomnbHas padora Ne3 o teme "OCHOBHEBIC
KJIaCChl HEOPTaHUYECKUX COeTUHEHUN"
IlepBbie OMBITKH KITACCU(PUKAITUN

51 XUMHUYECKHUX dJeMeHTOB. [loHsTHE O Tpynmax
CXOJHBIX IJIEMEHTOB
IMepuoauuecknii 3axkoH u Ilepuonnyeckas

52 cucTeMa XUMUYeCKuX demeHToB [l. .
Menneneena

53 Ilepuonaspl, rpynnel, MOATPYHIIIBI

s4 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED.
HzoTornbr
CTpoeHHe JIEKTPOHHBIX 000JI0YeK aTOMOB

55 aneMmeHTOB [lepuonmueckoit cucremsr 1. U.
MenpeneeBa
XapakTepucThKa XUMHUYECKOT0 dJIEMEHTA 110

56 €ro InoJjioxkeHuro B Ilepuoauueckoi cucreme
J. 1. MenneneeBa
3nauenue [leprnognaeckoro 3akoHa JIst

57 pa3BuThs Hayku U npaktuku. . W.
MenneneeB — y4€HbIN, NeJaror U rpakIaHuH

58 DIEeKTPOOTPHUIIATEIIHFHOCTh aTOMOB

XUMHNYCCKHUX 3JICMCHTOB

CtpaHuua 31ms3 41



59 HonHas xuMu4deckasi CBA3b 1

60 KoBanenrtnast monsipHass XuUMHA4eCKas CBSI3b 1

61 KoBanenTtHast HeroJisipHasi XUMUYIECKasl CBSI3b 1

62 CrerneHb OKUCIICHUS 1

63 OKHCIUTETbHO-BOCCTAHOBUTELHBIE PEAKIINU 1

64 OKUCIUTENN U BOCCTAHOBUTEITN 1

65 KonTponbHas padota Ne4 o teme «CtpoeHue 1
aroma. XUMHUYECKas CBA3b

66 PezepBHbIit ypok. O00061IICHNE U 1
cHCTeMaTH3aIlusl 3HaHUH

67 Pe3epBHBIH ypOK. O606?ICHHC u 1
CHCTEeMAaTH3aIMs 3HAHUI

63 Pe3epBHBIi ypoK. O606i116HI/Ie u 1
cucTeMaTH3alys 3HaHU!

OBLIEE KOJIMYECTBO YACOB I10 ITTPOI'PAMME 68
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9 KJIACC

KosnuyecTBO 4acos Jara
Ne JlaTra uzyuenus
Tema ypoxka KoHTpoJbHBI IIpakTnyeckue | H3Yy4YeHHs
n/n Bcero mo pakry
e paGoThI padoThI 1o mjiany

Ilepuonnueckuii 3axkoH. [lepunoauueckas

1 cucTeMa XUMHUYCCKHX d1emMeHToB . U. 1 2.09
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHHUHU CBOWCTB

2 XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX 1 6.09
MePUOJOB

3 Knaccudukanust 1 HOMEHKIIATypa | 9.09
HEOPraHUYECKHX BEILECTB '
Buisl XuMU4eCKO#l CBSI3U U TUTIBI

4 N 1 13.09
KPHUCTAJUINUECKUX PELIETOK
KontponsHnas padora Nel o teme

5 «[ToBTOpeHUe U yriryOlieHUEe 3HAHUMN 1 1 16.09
OCHOBHBIX pa3/IeJIOoB Kypca 8 Kiacca»

6 Knaccudukanuss XUMAYECKUX PEaKIIUH 110 | 20.09
pa3IUYHBIM OpU3HAKAM '
ITonsiTe 0 CKOPOCTH XUMHYECKOM pEeaKInu.

7 IToHsATHE O TOMOI€HHBIX U F€TEPOrEHHBIX 1 23.09
peakuusx
IloHATHE O XUMHUYECKOM PABHOBECHH.
®DaxkTopskl, BIUSIONINE HA CKOPOCTh

8 PBL, . P 1 27.09
XUMHUYECKOH PEaKIMy U TTOJI0KESHUE
XUMHUYECKOTO PaBHOBECHUS

9 OKHUCINUTENBHO-BOCCTAaHOBUTEIIbHBIE 1 30.09
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peaxkuuu

Teopust IIEKTPOTUTUIECKON AUCCOIHAIINH.

10 4.10
CuITbHBIC U CJ1Aa0BIC AIIEKTPOIUTHI

11 HMonHnble ypaBHEHUS peakIui 7.10
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM

12 B CBETE MpeACTaBICHUN 00 11.10
SIIEKTPOIUTHUCCKOU JUCCOITUAITUN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 MpeaCcTaBICHUI 00 3JIEKTPOIUTUYECKOM 14.10
JIUCCOTHAIINN

14 ITonsaTHe 0 ruapoan3e coneu 18.10

15 O06001IeHrE U cUCTEMAaTU3as 3HAHUI 21.10

16 IIpaktrueckas padora Ne 1. «Pemenue 55 10
9KCHEPUMEHTAIBHBIX 3a]1a9)
KontponpHas padora Ne2 1o teme

17 «IJEKTPOTUTHYECKAS TUCCOIHAIIUS. 25.10
XUMHUYECKHE PEaKIIMH B PACTBOPax»

18 OO01as XxapaKTepuCTHUKA TaJTOreHOB. 811
XuMHUYECKHe CBOMCTBA Ha TIpUMeEpPE XJIopa
XnopoBoaopoa. CoysiHast KUCIIOTA,

19 XUMHYECKHE CBONCTBA, IMOJIyYCHHE, 11.11
MIpUMCHEHHE
ITpakTrueckas padora Ne 2 1o Teme

20 «Ilosrydyenue CONSTHOU KUCIIOTHI, U3y4eHUE €€ 15.11
CBOMCTB»

21 Brluncienus o ypaBHEHUSIM XUMHYECKUX 18.11

peaKIuii, eCIIM OJINH U3 PEareHTOB JIaH B
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U30BITKE

22

OO01as xapakKTepuCTHKa 3JIeMeHTOB VIA-
TPYTITBI

22.11

23

ANnoTpoTnTHEIE MOTH(UKAIINY CEePHI.
Haxosxxnenue ceprl 1 €€ COeIMHEHU B
npuponae. XMMHYECKUE CBOMCTBA CEPBI

25.11

24

CepoBoaopo, cTpoeHHe, (PU3nIecKue u
XUMHYECKHE CBOMCTBa

29.11

25

OKCI/II[I)I CEpHI. CepHaﬂ KHCJI0Ta, (1)I/I3I/I‘~ICCKI/IC
U XUMHUYCCKHUC CBOI\/'ICTBa, IIPUMCHCHUC

2.12

26

XuMUYECKHUe peaklnu, JieKalue B OCHOBE
IIPOMBIIIIJIEHHOTO CITI0C00a MOy YCHUS
CEpPHOU KUCIOThl. XUMHUYECKOE 3arps3HECHUE
OKpY Karomel cpelibl COSTUHEHUSIMH CePhI

6.12

27

BrrunciaeHrue MaccoBOM 10U BBIXOJA
MPOLYKTa peakiuu

9.12

28

OO0mas xapakTepHUCTHUKa SJIIEMEHTOB V A-
rpymmbl. A30T, pacCpOCTPaHEHHUE B IPUPO/IE,
(busnyeckre U XUMHYECKUE CBONCTBA

13.12

29

AMMI/IaK, cro (i)I/IBI/I'-IeCKI/Ie U XUMHUYCCKHUC
CBOﬁCTBa, NOJIYYCHHUEC U IPUMCHCHUC

16.12

30

ITpakTrueckas pabora Ne 3 o Teme
«[Tomydenne amMMuaka, U3y4deHUE €Tro
CBOMCTB»

20.12

31

A3oTHas KucioTa, e€ puznyeckue u
XUMHUYECKHE CBOUCTBA

23.12

32

Hcnonp30BaHUE HUTPATOB U COJICH aMMOHUS
B KaUECTBE MUHEPAIBHEIX YIOOPESHHH.

27.12
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XuMuyecKoe 3arpsi3HEHUE OKPYKaroIIeH
cpelbl COEIMHEHUSIMH a30Ta

dochop. Oxcun pochopa (V) u bochopras

33 KHCIIOTA, (PU3NYECKHe ¥ XUMHIECKUE
CBOWICTBa, NOTyYCHHUE
Hcnons3oBanue ¢ochaToB B KauecTBe

34 MUHEPAITBHBIX YJIOOpCHUN. 3arpsa3HeHUE
NpUPOTHOH cpeanl hocharamu

15 VYriepon, pactpocTpaHeHHE B IPUPOIEL,
(u3myeckre U XNMHYECKHE CBOHCTBA
Oxcupl yriaepoaa, ux Gu3ndeckKue u

16 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCHIOM yTilepoa
av

37 YrosbHas KUCIIOTa U €€ COJIU
IIpaktuueckast padota Ne 4 no teme

38 "[Tony4yeHue yTJIeKHCI0ro rasa.
KauecTBeHnHas peakius Ha KapOoOHaT-HOH"

19 IlepBoHauanbHBIE TOHATHS 00 OPraHUIECKUX
BEILlECTBaX KaK O COEAUHEHUSIX yIriepoaa

40 Kpemnuii u ero coequHeHUsI
ITpakTrueckas pabota Ne 5. Pemrenue

41 SKCIIEPUMEHTANBHBIX 3a/1a4 10 TEME
«Baxuelimme HEMETaIUTB U UX COSTUHEHUSD)

42 KountpoinbHas padora Ne3 o teme
«Bakneliine HeMeTauIbl U UX COETUHEHUS

43 OO1mas xapakKTepUCTHKa XUMUUECKUX

3JIEMEHTOB — MeTaJIoB. MeTamnaeckas
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CBSI3b M METALTNYECKAsI KPUCTALTHIECKASI
pemérka. dusndyeckue cBOICTBa METAJUIOB

XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DNEKTPOXUMHUYECKUI P HAPSHKEHUN
METaJIOB
O6111e crnocoObl MOJyYeHUS METaJJIOB.

45 CmnaBel. Beruncienust mo ypaBHEHUSIM
XUMHUYECKUX PEaKIHi, €CIIU OJUH U3
pEareHToB COMEPKUT MIPUMECH

46 ITonsiTHE O KOPPO3UM METAIIIOB

47 [Ileno4yHbIC METAIIBI

48 Oxcuasl ¥ THAPOKCHUBI HATPUS U KaJTUS

49 IllenoyHO3EeMENBHBIE METAILTEI — KAJBITUH U
MarHuu

50 Baxkueiimmue coefUHCHHUS KalabIUs

51 O060011IeHNE U cCUCTEMATU3ALIUA 3HAHUI

52 JK&écTkOoCTh BOABI M CITIOCOOBI €€ YCTpaHCHUS

53 ITpakTuueckas pabora Ne 6 o teme
"JK&cTkoCcTh BOIBI U METOABI €€ ycTpaHeHus"

54 AnroMuHUN

55 Awm@otepHBIC CBOWCTBA OKCUAA U
TUIpOKCHUAA

56 Keneszo

57 Oxcubl, THAPOKCHUIBI U conu xkene3a (1) u
xenesa (11T)

58 O6o0611eHne U cucTemMaTu3alus 3HaHU!

59 IIpakTuueckas pabora Ne 7. Pemenue
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SKCIIEPUMEHTANBHBIX 3a/1a4 10 TEME
«BakHelne MeTaIbl U UX COCAUHCHUS

Brrauciaenus mo YPaBHCHHUAM XUMHUYCCKUX
pCaKHHﬁ, €CJIM OVH U3 pCarCHTOB JaH B

60 HU30BITKE WU COJIEPIKUT IMPUMECH. 1
BrraucieHust MaccoBOM JTOJIHU BBIXOJa
MPOIYyKTa peaKIIuu

61 O06001IEeHNE U cUCTEMAaTU3ALMA 3HAHUI 1

62 KonutpoinbHas padota Ne4 1o Teme |
«Bakuelme MeTaIbl U UX COSIUHCHUS)

63 BemecTBa u MaTepualnbsl B HOBCETHEBHOM |
JKH3HH YeJIOBEKA

64 XUMHUYECKOe 3arpsi3HEHNUE OKPYKAIOIIEH |
cpensl

65 Ponb XMMUH B PEIIICHUH KOJTOTHIESCKHUX |
npodneM

66 PezepBHBIi ypoOK. O6061116HI/I6 u )
CHCTeMaTH3alNs 3HAHUH

67 PesepBHEBIl ypoK. O6o6fueHI/Ie u |
CHCTeMaTH3alNs 3HAHUH

63 PesepBHBIT YpOK. O6o6iueHI/Ie u |
CHCTeMaTH3alNs 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITTPOI'PAMME 68
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