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IIOACHUTEJ/IbHASA 3AIITMCKA

[Tporpamma 1o XMMHU Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpebOBaHUI K pe3y/ibTaTaM OCBOEHHWs OCHOBHOM 00pa3oBaTe/NIbHOW IMPOrpaMMbl OCHOBHOT'O
obiriero o6paszoBanus, mpezactasieHHBIXx B @T'OC OOO, a Takke Ha OCHOBe GezepanbHOM
paboueli TIporpaMMbl BOCIIUTaHUS U C YYETOM KOHLIETMY TPerofiaBaHus yueOHOro rpegmera
«Xumusi» B obpazoBaTesibHbIX OpraHu3anusx Poccuiickoil @esepariyu.

[lporpamMma 1Mo XUMHHM [JaéT TpeJcTaBleHHe O Le/sx, oOIeil cTpaterud obOyueHws,
BOCITUTAHUSI M Pa3BUTHS OOYYarOIIMXCs CpejCcTBaMH yuyeOHOTO TipeAMeTa, yCTaHaB/IMBAeT
o0si3aTeslbHOE TIpeJMeTHOe COJiep)KaHWe, TIpeAyCMaTpUBaeT pacIipefie/ieHHe ero 1o Kjaaccam |
CTPYKTYypHUpOBaHUe 10 pa3fiesiaM U TeMaM NPOorpaMMbl 110 XMMUM, OTIpejiefisieT KOMUYeCTBeHHbIe
Y KaueCTBeHHble XapaKTepPUCTUKK COJiep KaHusl, peKOMeH/lyeMyt0 [10C/Ie/l0BaTe/IbHOCTh U3yUeHUs
XUMHUM C YUETOM MeXKIIpeJMeTHBIX U BHYTPHUIIPEeMETHBIX CBs3€, JOTMKM yueOHOro Tpoliecca,
BO3PaCTHBIX 0COOEHHOCTel 00yUaroIuXCsi, OTpe/iesisieT BO3MOKHOCTH TTpeJMeTa /ISl peaTru3alu
TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHWsSI OCHOBHOM 00pa3oBaTe/bHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00Ijero obpa3oBaHMsl, a TakkKe TpeOOBaHMI K pe3ysbTaTaM OOy4yeHUs] XUMUM Ha
yPOBHe Liefieli U3yueHUs IMpeZiMeTa U OCHOBHBIX BH/IOB yueOHO-TI03HaBaTelbHOMW JlesiTe/TbHOCTH
o0yyarorrerocsi o 0CBOEHUI0 Y4eOHOTO COZlepKaHMUsI.

3HaHMe XUMHHU CJTy>KUT OCHOBOM [iyis YOPMHUPOBaHKUsI MUPOBO33peHHsT 00yYaroIIerocs, ero
1pe/iCTaB/JeHUd 0 MaTepyuaJbHOM e[JMHCTBe MUPA, Ba)KHYIO POJIb UTPAIOT (POPMUpYeMble XUMHUel
TIpe/iCTaB/IeHNsI O B3aUMOIIpeBpallleHUsIX SHepruy U 00 3BOIOLMH BEILeCTB B MPUPO/E, O MyTIX
peiieHusi T100anbHBIX TPOOAEM yCTOWYMBOTO PAa3BUTHSI UeJIOBEUeCTBA — ChIPbEBOW,
JHEPreTUYeCKOM, MUIIEeBON W SKOJIOTMYeCKOU 6e30macHOCTH, MPob/ieM 3paBOOXPaHeHusl.

M3yueHne XUMUU:

Croco6CTBYeT peann3alii BO3SMOXKHOCTEH /IJIs1 CaMOpa3BUTHSI ¥ JOPMUPOBAHUS KY/IbTYPbI
JTMYHOCTH, eé 0011el 1 GyHKIMOHATBEHON TPAMOTHOCTH;

BHOCHUT BKJ/aJ, B (OpMUPOBaHKE MBIILIJIEHHs] U TBOPUECKHX CMIOCOOHOCTeN 00yuaromumxcs,
HaBbIKOB WX  CAMOCTOSITeJIbHOW  y4yeOHOW  [1esiTe/IbHOCTH,  9KCTIepUMeHTalbHbIX U
WCC/Ie/|OBaTe/IbCKUX YMEeHUM, HeoOXOJMMBIX KaK B TIOBCEJHEBHOM JKM3HM, TaK M B
npodeccCOHaBbHOM /1eATe/IbHOCTH;

3HAaKOMHUT CO CIeLU(PUKONW HAyYHOrO MbIIIeHUs], 3aK/1aJibIBaeT OCHOBBI LIeJIOCTHOTO
B3rJIs1/la Ha eJUHCTBO TPUPO/IbI U UesiOBeKa, sIB/ISIeTCSI OTBETCTBEHHBIM 3TaroM B (hOpMHUPOBaHUU
eCTeCTBeHHO-Hay4YHOI IPaMOTHOCTH 00yyaroIyxcs;

criocobcTByeT (OPMUPOBaHUIO LIEHHOCTHOTO OTHOIIEHWS K eCTeCTBeHHO-HayuHBbIM
3HaHUSIM, K TIpUPOJile, K Ue0BeKy, BHOCHUT CBOM BKJaJ, B HKOJOrM4Yeckoe oOpa3oBaHHe
00yuaromumxcs.

[laHHble HarpaBeHUs] B 00yueHMM XUMHHM 00eCreuuBalOTCs CreLU(UKON cozeprKaHus
yueOHOro rpeMeTa, KOTOPBIH SIBJISIETCS T1e/larOTMUYeCKy aZlanTHPOBaHHLIM OTpakeHHeM 06a30Boi
HayKU XMMUH Ha Orpe/ie/IEHHOM 3Tarie eé pa3BUTHS.

Kypc XxMMuu Ha ypoBHe OCHOBHOTO 0O0IIlero oOpa3oBaHHWsi OpDMEHTHMPOBAH Ha OCBOEHHE
00yyYaroIMMUCs CUCTeMbI NepBOHAYa/IbHBIX MOHATUN XUMHUH, OCHOB HEOPraHWYeCKOW XUMHUU U
HEKOTOPBIX OT/e/IbHbIX 3HAYMMBbIX TTOHATUM OpraHn4YeCcKOi XUMHH.

CTpyKTypa cofiepskaHusi MporpamMmbl M0 XMMHUM C(HOpMUpPOBaHa Ha OCHOBE CHCTEMHOIO
nojxona K eé msyuenuto. CoziepykaHue CK/IaJbIBaeTCsi U3 CHUCTeMbl TIOHSITUM O XUMHUECKOM
3/leMeHTe U BelecTBE W CHUCTeMbl TOHATHHA O XUMHUeckod peakiyu. O6e 3TH CHUCTEMBI



CTPYKTYPHO OpraHW30BaHbl 0 MPUHLUITY [0C/Ie[0BaTebHOTO pa3BUTHs 3HAHWW Ha OCHOBe
TeopeTUYeCKUX Mpe/iCTaBIeHUI pa3HOr0 yPOBHS:

- aTOMHO-MOJIEKY/ISIPHOT'O YUeHHUsl KaK OCHOBBI BCET'O eCTeCTBO3HAHMUS;

- Ilepuoguueckoro 3akoHa [I. 1. MeHe/eeBa KaKk OCHOBHOI'O 3aKOHAa XUMUU;

- YUeHUs O CTPOEHUM aTOMa U XMMUY€eCKOH CBSI3H;

- Tpe/iCTaB/IeHUI 00 MeKTPOIMTUYECKOM TUCCOIUALIMY BEIL[eCTB B PaCTBOPax.

TeopeTuueckre 3HaHUSI pacCMaTPUMBAIOTCS Ha OCHOBE SMIUPUYECKU TO/yUYeHHBIX WU
OCMBIC/IEHHBIX (PAKTOB, pa3BUBAIOTCS MOC/Ie/]0BaTeIbHO OT OJJHOT'O YPOBHS K JIPyTOMY, BBITTOJIHSS
GbyHKIUM 00BSICHEHUST ¥ TIPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS Y BO3MOXKHOCTEH TIPaKTHUEeCKOT0
TpUMeHeHUs U TI0/yueHusl U3yJyaeMbIX BeleCTB.

OcBoeHHe TIpPOTpaMMbl T0 XWMHH CIIOCOOCTBYeT (hOPMHPOBAHHMIO TIPECTaBIEHUSI O
XUMHUUECKON COCTaBJIAIOLeN HayYHOW KapTUHbI MHpa B JIOTMKe e€ CUCTEeMHOM NPUPOJbI,
L[eHHOCTHOT'O OTHOLIIeHUsI K HAyUHOMY 3HaHUWIO U MeTo/laM T03HaHus B HayKe. V3yueHue XUMUU
TIPOMCXO/IUT C TIPUBJIeUeHeM 3HaHUM U3 PaHee U3yueHHbIX yueOHbIX MpeMeToB: « OKpY>KaroLHii
Mup», «buosorus. 57 Knaccb» U «PuU3MKa. 7 KI1aco».

[py u3yueHUH XUMUK IPOUCXOAUT (POPMUPOBaHKME 3HAHUM OCHOB XMMHUECKOM HayKH Kak
00J1aCT COBPEMEHHOT'O eCTeCTBO3HAHUSI, TIPAKTUYECKOU JeATeTbHOCTU YeioBeKa U KaK OJJHOTO
13 KOMITOHEHTOB MHUDOBOW KYJIbTYpPbI. 3a/jaua yueOHOro mpeiMeTa COCTOUT B (hOpPMHPOBaHUU
CUCTEMbl XMMHWUECKUX 3HAaHUM — Ba)KHEMIINX (DaKTOB, MOHSTHUM, 3aKOHOB M TeOpPeTHUeCKUX
TIOJIOXKEHHUH, [JOCTYITHBIX 0000IIeHnii MHPOBO33pEHUYECKOTO XapaKTepa, s3blka HayKW, B
NpUoOIIeHNH K HayYHbIM MeTOo/|aM MO3HaHUSI TPU M3YUYeHUH BelleCTB U XMMUYeCKUX peakluii, B
(¢hopMHpOBaHMM W pa3BUTUM T[I03HABaTe/NbHBIX YMEHWM UM WX TpUMeHeHWH B yueOHO-
M03HABATe/IbHOM W yueOHO-UCC/Ie/[0BaTeIbCKOM /IeATeIbHOCTH, OCBOEHHUH TIpaBU/I 6€30MmacHOro
oOparieHust C BelleCTBAMH B ITOBCEAHEBHOM JKU3HU.

[lpy M3yyeHWM XUMHWK Ha YPOBHe OCHOBHOTO 001[ero oOpa3oBaHMs BaKHOe 3HaueHHe
nipuobpesiu Takue 1ie/i, Kak:

- (hopMHpOBaHWe MHTE/JIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIo,
COTPYAHUYECTBY, CaMOCTOSITe/IbHOMY TIPUHSITHIO PeIlleHnHd, CIIOCOOHOM aZiarTUPOBAaThCA K
OBICTPO MEHSIIOIIMMCS YC/IOBUSIM JKU3HU;

- HampaB/eHHOCTb O0yyeHHsi Ha CHUCTeMaTHyeckKoe TMpuUoObIieHre O00ydJarolmxcsi K
CaMOCTOSITE/IbHOM ~ T03HaBaTe/lbHOM  [leITeIbHOCTH,  HayuyHbIM  MeTOJaM  [103HaHuf,
(hopMUPYOIIMM MOTHBALIAIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

- obecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIUX TPUOOpPETEHHIO OO0YYaroIUMHUCS OTIbITa
pa3HO00Opa3HOM /lesATeTbHOCTH, TIO3HAHUS U CaMOTIO3HAHWs, K/TFOUEBBIX HABBIKOB (K/TFOUEBBIX
KOMTIIeTeHI[|i), UMeIOIINX YHUBepCcalbHOe 3HaueHue /IJIsi pa3/IMuHbIX BUJOB JIeSITe/TbHOCTH;

- opmupoBaHue o011eli (GYHKIMOHATBHON U eCTeCTBeHHO-HayYHOW TPaMOTHOCTU, B TOM
yKC/ie YMEHUH 0OBSICHSITh U OLIEHUBATh SIBJIEHHS] OKPY>KalOI[ero MUpa, UCITOJIb3Ys 3HaHUS U OTIbIT,
TOTyYeHHbIe TP M3YYeHUH XUMHH, TPUMEHSTh WX TPH pellleHuH mpobieM B MOBCeAHEBHOM
JKU3HU U TPY/I0BOM JleATeIbHOCTH;

- (hopmurpoBaHue y 00yUarOIMXCsl TYMAaHUCTUUECKUX OTHOLIeHUM, TOHUMaHUsI LeHHOCTU
XUMUAYEeCKUX 3HaHUM i1 BBIPAOOTKH 3KOJIOTHYECKU 1iesiecoo0pa3HOro ToBeJieHUst B OBITY U
TPYZOBOM [JesITeJIbHOCTU B LieJIIX COXPAaHEHWs] CBOEro 3[0POBbS M OKPY’Karolllel MPUPOAHOU

cpezpbl;



- pa3BUTHE MOTHBALIUK K 00yUeHUI0, CTIOCOOHOCTEeN K CAaMOKOHTPOJIFO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs O00IIeue/ioBeUeCKMX I[€HHOCTeM, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusIs U HaTlPaB/IeHHOCTH Ja/TbHEHIIIero o0yueHusl.

OO0i11iee yMC/IO YacoB, OTBeAEHHBIX /i U3yUeHHs] XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero
obpa3oBanHwms, coctaBysieT 136 uacoB: B 8 Kiacce — 68 uacoB (2 yaca B Heziesni0), B 9 Knacce — 68
yacoB (2 yaca B HeJIeJTi0).



COJEPXAHUE OBYYEHUSA

8 KJIACC

ITepBoHaya/bHbIEe XUMHUYeCKHe TOHATHSA

[Ipegmer xumuu. Posib XWMHM B JKU3HM 4YejioBeKa. XMMUS B cucTeMe HayK. Tema u
BeljecTBa. PU3nUecKure CBOKCTBA BellleCTB. ArperaTHoe COCTOsIHUMe BelecTB. [IoHsATHE 0 MeTOZax
Mo3HaHWs B XuMuU. YncThble BelecTBa U cMecy. CriocoObl pa3/iesieHust CMeCei.

ATOMBI W MOMeKyJbl. XUMHUYeCKHe 37eMeHTbl. CHUMBOJIBI XMUMUUECKHUX 3JIEMEHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIPHOe yueHue.

Xumnueckas popMysia. BaneHTHOCTb aTOMOB XUMHUYECKHUX 3/1eMEHTOB. 3aKOH [TOCTOSTHCTBA
coctaBa BeljecTB. OTHOcuTenbHasg aTtomMHasi Macca. OTHOCHTe/bHasi MOJIEKYJ/IsIpHas Macca.
MaccoBas 10711 XUMUUEeCKOTr'0 3/1eMeHTa B COeJUHEHHUH.

Konuuectso BenjectBa. Mosb. MossipHast Macca. B3auMoCBsi3b KO/TMUeCTBa, MacChl M UMC/Ia
CTPYKTYPHBIX e/IJMHUL] BelljecTBa. PacuéTel 1o popmysiaM XUMUUECKHX COeJUHEHHUH.

®dusyyeckue U XUMHUUECKUe SIBJIeHUs. XMMUYecKas peaklUys U e€ TpU3HakKd. 3aKOH
COXpaHeHHUsI MacChl BelllecTB. XMMUUeckue ypaBHeHUs. Knaccudukanus XMMHAYecKux peakuyi
(coemuHeHUs1, pa3/I0XKeHHUs], 3aMell[eHus,, 00MeHa).

Xumuueckuil 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOHW TMOCY/IOH, TpaBWIaMK pabOThI B jabopaTtopud W MpUéMaMu
obpaitieHusi ¢ 1abopaTopHbIM 000py/j0OBaHKEM, H3yueHHe W OIUCaHWe (U3NUeCKUX CBOWCTB
00pa3LioB HeopraHUYeCcKuX BelecTB, Hab/oZeHre pu3nuecKrx (TUiaBieHre BOCKa, TassHUe JIbJa,
pacThpaHue caxapa B CTyIKe, KWIMleHHe U KOH/IeHCalusi BOJIbl) U XUMUUeCKUX (TOpeHue CBeuH,
MIPOKa/IMBaHHe MeJHOH MPOBOJIOKH, B3aMMO/IeHICTBHE MeJia C KUCIOTOM) sBJIeHUH, HaO/IojeHe
M ONMCaHWe T[IPU3HAaKOB TMpPOTEKaHWs XMMHUYECKUMX peakLuid (pas3noxkeHWe —caxapa,
B3aMMO/IENCTBHE CEePHOM KHMCJIOTHI C XJIOPHIOM Oapwusi, pas/ioykeHue rugpokcuga meau (I11) mpu
HarpeBaHWH, B3aUMO/ieMcTBUe Kene3a € pactBopoM cosmu menu (II), m3ydeHue criocoboB
pasziesieHHsi CMeceli: C TIOMOILbIO MarHuTa, (GWIbTPOBaHWe, BbIlapUBaHUe, AUCTUILISLVS,
xpomarorpadusi, MpoBe/ieHe OUUCTKY MIOBaPeHHOW Co/y, HabJirojeHre U orrcaHue pe3y/bTaToB
TPOBe/IeHUs OTbITa, UUTFOCTPUPYIOLET0 3aKOH COXPaHeHHsl MacChl, CO3[aHKe MO/le/iell MOJIeKy1
(IIapocTep;KHeBbIX).

BaxHelye npeacTaBUTe/IM HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech rasoB. CoctaB Bo3ayxa. Kuciopog — 3/1eMeHT M MPOCTOE BeLeCTBO.
Haxosx/jeHre Kuciopoja B npupoje, hu3nyeckrie U XMMUUeCKre CBOMCTBa (peakKLiMM FOpeHus]).
Oxkcugpl. Ilpumenenne kucnopoga. CriocoObl TomyueHHst KHCAOpoja B Jiabopatopuu |
nipombiiieHHOCTU. KpyroBopoT kKuciopoga B npupoge. O30H — a/uloTporiHasi MoJudUKarys
KHUCJIOpO/ia.

TeriioBoit 3(deKT XUMUUeCKOW peakluM, TepMOXUMHYeCKue YypaBHeHHs, 3K30- U
3H/I0TEpMUYECKHe peaklyd. TOrauBo: yroib W MeTaH. 3arpsi3HeHHWe BO3/yXa, YCU/eHHe
MapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOT'O CJIOS.

Bopopog — anemeHT v pocTtoe BelljecTBO. HaxoxieHre Bojopo/ia B IpUpoJe, (hr3nueckre
Y XUMHUUeCKre CBONCTBa, IpUMeHeHre, Crioco0bI rostyueHusi. KucioTsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThbl M0 XUMUUECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbl. Bosa kak pactBopurtens. PactBopbl. Haceinjennsle u
HeHachblll|eHHble pacTBOpbl. PacTBOopvMOCTh BelllecTB B BoZe. MaccoBasi [0/l BelecTBa B
pacTBope. XUMHYeCcKue CBOWCTBa BoAbl. OcHOBaHUs. Pojb pacTBOpOB B MPUPOJE U B JKU3HHU



yejioBeka. KpyroBopoT BoAbl B IpUpofe. 3arpsi3HeHue NpUPOAHBLIX BoZ. OXxpaHa UM OUYHCTKA
TIPUPOJIHBIX BOZ,.

Knaccugukanusi HeopraHuueckux coefvHeHud. Oxkcuppl. Knaccudukaiys OKCHOB:
cosieobpa3yroriye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmaTypa
oKculoB. dU3nueckue U XMMUUeCKre CBOMCTBa OKCU/0B. [ToyyeHre OKCUIOB.

OcHoBanus. Knaccudukaiyss OCHOBaHHMM: IIE/I0UM M HepacTBOPUMbIE OCHOBAHHUSI.
Homenknatypa ocHoBaHui. Pu3nueckre M XUMUYECKHe CBOMCTBAa OCHOBaHWM. [losyueHue
OCHOBaHHH.

Kucnotel. Knaccudukanus kucior. HomeHknaTypa KUcaoT. @usnyeckue U XUMUUeCKUe
cBoMcTBa KMCOT. Py aktuBHOCTH MeTauioB H. H. bekerosa. ITosmyuenue Kucior.

Conmu. HomenknaTypa coseid. @u3nueckue U XMMUUeCKUe CBOMCTBa cosied. [TomyueHue
coJiei.

['eHeTHyeckKasi CBSI3b MeX/Ay K/IaCCaMU HeOpraHUUeCKUX COeJUHeHUM.

Xumuueckuil 3kcnepumeHm:

KayeCTBeHHOe OTpeZie/ieHHe CoJiep>KaHus KUCIOpo/Jia B BO3/yXe, TIOyueHre, coOupaHue,
pacrio3HaBaHWe W M3yueHWe CBOMCTB KHCJIOpOJa, Hab/oJeHWe B3auMO/IeHCTBUS BeLeCTB C
KHUCJIOPOZIOM W YCJIOBUSI BO3HUKHOBEHMSI U MpeKpallleHusl ropeHus (To)kapa), 03HaKOMJIeHue C
obOpa3llaMyd OKCHJIOB U ONKMCaHWe WX CBOWCTB, IOJlyueHWe, coOWpaHWe, paclio3HaBaHHWe U
H3yueHHe CBOMCTB BOAoOpoAa (ropeHue), B3auMOJeHCTBUe BogopoAa C okcugom meau (II)
(BO3MO’KHO HCITIO/Tb30BaHME BHZeOMaTepuasoB), HabmoqeHre 06pa3ljoB BelljeCTB KOJTMYeCTBOM
1 Monb, ucciefnoBaHre 0COOEHHOCTEH pacTBOPEHHsI BeIeCTB C pa3/IMuHOM PaCTBOPHUMOCTBIO,
TIPUTOTOB/IEHWE PacTBOPOB C OMNpeJe/éHHOM MaCCOBOM [j0Jield pacTBOPEHHOTO BelleCTBa,
B3aUMOJEMCTBME BOJBl C MeTa/ylaMM (HaTpUeM M KajblLyeM) (BO3MOXXHO HCII0/Ib30BaHUe
BH/IeOMaTepHuasoB), MCC/efloBaHe 00pa3lioB HeOpraHWUeCKHWX BeIleCTB pa3/W4HbIX K/1acCoB,
HabJroZleHre M3MeHeHHWs] OKpacKW WHAMKATOPOB B pacTBOPAaX KHUC/IOT U ILesiouel, u3yueHue
B3aumMo/ieiicTBust okcruga meau (1) c pacTBopoM cepHOI KMC/IOThI, KUC/IOT C MeTaslylaMH, peakLyi
HeWTpaaM3alyy, NojlyueHre HepaCTBOPUMBIX OCHOBaHWM, BbITECHEHHE OJHOrO MeTasla Apyrum
M3 pacTBOpa COJIM, pellleHHe 3KCIepUMEHTa/NbHbIX 3aZlau Mo TeMe «BakHelme Ksacchl
HeopraHuueCcKux CoeZIMHeHUN».

Ilepuoauueckuii 3akoH M Ilepuoguueckasi cucreMa XMMHUYecKHX 3j1emeHTOB /[I. W.
MenpeneeBa. CTpoeHre aToMoB. XuMHuyeckas CBsi3b. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE
peakunuu

[TepBble MOMBITKY KIaCCU(PUKALIMM XUMUYECKUX 371eMeHTOB. [IoHsITHe 0 TpyIinax CXOJHbIX
371eMeHTOB (11]e/JI0YHbIe U I1]eJI0YHO3eMe/IbHbIe MeTa/l/bl, FajI0reHbl, UHEePTHBIE ra3bl). JJeMeHThI,
KOTOpbIe 00pa3ytoT aM(oTepHbIe OKCH/IBI U THPOKCHUIBI.

[Tepriognueckuii 3akoH. Ilepropnueckas cucreMa XuMU4eckux >siemeHToB [I. U.
MeHgeneeBa. KopoTkoreprofHasi ¥ JAJIMHHOIEpUoAHast ¢opMbl [lepuognueckoid CHUCTeMbl
xumuuecknx 3neMmeHToB [I. W. Menpeneesa. Ilepuozabl u rpymnmbl. PU3NUeCKUd CMBICT
MOPSIKOBOTO HOMepa, HOMEepPOB Nepro/ia Y TPYIIIbI 3/IeMeHTa.

Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M130Tonbl. D71eKTpoHbl. CTpoeHure 3/1eKTPOHHBIX
obosiouek aromoB TepBeIX 20 XUMHUUECKHX 371eMeHTOB Ilepuoanueckoi cucrembr 1. .
MengpieneeBa. XapakTepucTUKa XUMAUYECKOTO 3JIeMeHTa IO ero InosiokeHuro B [lepuoguueckon
cucreme 1. 1. Mengieneesa.

3aKOHOMEpPHOCTU U3MEHEHUs pajuyca aTOMOB XMMUYECKUX 3/1IeMEHTOB, MeTa/l/TMYeCKUX 1
HeMeTa/lJIM4eCKUX CBOMCTB M0 TPYIIaM U MepruosiaM.



3Hauenue [leproanueckoro 3akoHa u [leproanueckor CUCTeMbl XUMUYECKUX 3JIEMEHTOB
[I/1s1 pa3BUTHS HayKu U pakTuku. [1. VI. MenzieneeB — yuéHbll U rpak/jaHUH.

XvMurueckas CBSI3b. KoBanenrtHas (nonsipHass w HeToJIsipHast) CBSI3b.
O/eKTPOOTPULIATe/IbHOCTh XMMUUECKUX 3/1eMeHTOB. VIoHHas CBA3b.

Crenens okuceHusi. OKMC/IMTEIBHO-BOCCTAHOBUTe/IbHBIE peakjuu. IIporjecce! okucieHus
Y BOCCTaHOB/eHUs. OKUC/IUTeNN ¥ BOCCTAHOBUTEIH.

Xumuueckuii 3kcnepumeHm:

u3yuyeHre 00paslOB BellleCTB MeTa/UIOB U HeMeTaloB, B3aUMO/eCTBUE THAPOKCH/A
[[UHKa C pacTBOpaMM KHC/IOT U 1ije/ioueid, NpoBe/ileHHe OMbITOB, WUIIOCTPUPYIOLUX MPUMepEI
OKUC/IUTeTbHO-BOCCTAHOBUTEIBHBIX Peaklyui (foOpeHue, peakliiy pas3yioyKeH!s, COeJUHEHUS]).

Mexcnpedmemuble ces3u

Peanu3zaius MexnpeZMeTHBIX CBsI3eM MPU M3yUYeHUM XUMHHU B 8 KJlacce OCYILeCTBIISI€TCS
yepe3 MCII0/Ib30BaHKe KaK 00X ecTeCTBeHHO-HAYUYHBIX TOHATHH, TaK U MOHSATHM, SBJISTFOILUXCS
CUCTeMHBIMU JIJIS1 OTJe/IbHBIX IIPeIMeTOB eCTeCTBeHHO-Hay4YHOr' 0 [IUK/IA.

OO01mye ecTecTBeHHO-HayUHbIe MTOHATHS: Hay4HbIN (PAaKT, TMIIOTe3a, TeOPHsl, 3aKOH, aHa/I13,
CUHTe3, KjlaccuuKalys, TIepUOJUUHOCTb, HabJoZeHue, SKCIepUMeHT, MO/ielpoBaHue,
v3MepeHue, MOJiesib, sIBJIeHNe.

@dusyka: Marepus, aTOM, 3JIEKTPOH, IIDOTOH, HEUTPOH, WOH, HYK/IWZ, W30TOIIbI,
PaJM0aKTUBHOCTh, MOJIEKY/Ia, 3JIEKTPUUECKHWd 3apsifi, BeL[ecTBO, Teyio, 00BEM, arperaTtHoe
COCTOsIHME BellecTBa, ras, (pU3nuyeckue BeJIMUYMHBI, e[MHULbI W3MepeHMs], KOCMOC, IJIaHeThbl,
3B€31b1, CoHIIE.

Buonorus: ¢poTocunTes, apixanue, buocdepa.

leorpadus: armocdepa, ruzapocdepa, MuHepanbl, TOpHble TOPOJbl, I0JIe3HbIE
HCKOIlaeMble, TOTIJIMBO, BOJHbIE PeCypChI.

9 KJTIACC

BemecTBo 1 XMMHYecKas peaKius

[Teprognueckuii 3akoH. Ilepropnueckas cucremMa XxumMuyeckux >siemeHToB [I. U.
MenpeneeBa. CTpoeHre aromMoB. 3aKOHOMEDHOCTH B MW3MEHEHHMH CBOMCTB XUMHUYECKHUX
5/1eMeHTOB TepBbIX TPEX IepUOZOB, Kalus, Kajabliusg U KX COeJIMHEHWW B COOTBETCTBUU C
TI0JIOKeHHEeM JIeMeHTOB B Ileprosiueckou cucTteMe U CTPOEHHEM MX aTOMOB.

CtpoeHyve BellecTBa: BH/Jbl XUMHYECKOM CBSI3U. TUNBl KPUCTA//IMUECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BellleCTBa OT THINa KPUCTA/UTUUECKOM PELIETKY 1 BUJJa XUMUUECKOM CBSI3U.

Knaccugukaius ¥ HOMeHK/IaTypa HeOpraHMUecKuX BelllecTB. XHWMHUYeCKHe CBOWCTBA
Bell|eCTB, OTHOCSIIMXCS K pas/IMUHBbIM KJjlacCaM HeOpraHWYeCKUX COeIMHeHWM, reHeTH4ecKasl
CBSI3b HEOpPraHUYeCKUX BelecTB.

Knaccudukanyss XuMUUeCKUX peaklyil M0 pa3/M4HbIM IMpU3HaKaM (M0 UMCIy U COCTaBy
YUYacCTBYIOILUX B peakLjUM BeleCTB, 10 TelJIoBOMY 3(h(eKTy, [10 U3MeHeHHIO CTelleHel OKUC/IeHNs
XUMUUYECKHX 957IeMeHTOB, IO 0OpaTMMOCTH, TIO YYacTHIO KarajusaTtopa). OJK30- U
SH/I0TEPMHYECKUe peakliy, TepMOXUMHUYEeCKHe YPaBHeHUS.

[ToHsTHE O CKOPOCTM XMMHUEeCKOW peakuuu. [ToHsiTe 06 0OpaTUMBIX U HEOOpaTHMMBIX
XUMUUeCKUX peakuusx. [IoHATMe O TOMOreHHBIX W TIeTeporeHHbIX peakyusx. [lonstue o
Karasuse. [IoHATHE 0 XMMHUUECKOM paBHOBeCUH. PaKTOPBI, BJAUSIOLIME Ha CKOPOCTb XUMHUYECKOU
peakLuu U MoJI0KeHre XMMUUeCKOr0 paBHOBECHSI.

OKHUC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE  peakl[uM, S/eKTPOHHBIM 0anaHC OKUC/IUTE/IbHO-
BOCCTAHOBUTEe/bHOM peakuuu. CocTaB/eHue YpaBHEHUH OKHUC/IUTeIbHO-BOCCTAaHOBUTE/IbHBIX
peakiuii C UCIIOIb30BaHUEM MeTO/a 3/IeKTPOHHOTo OanaHca.



Teopusi 3/1€KTPOUTUUECKON AWCCOLMALIMUA. DNEKTPOMUTBI U HEe3/IeKTPOJIUThL. KaTHOHBI,
aHUOHBI. MexaHu3M [IMCCOLMALMY BeLLeCTB C pa3/IMuyHbIMU BUJJAMU XUMUYeCKOM CBsi3U. CTerneHb
muccouyanyu. CUbHbIE U C/1a0ble 3/1eKTPOJIUTHL.

Peakiju1 MOHHOTO OOMeHa. Y CJIOBUSI TIPOTEKAHHUsI peakiMii MOHHOTO oOMeHa, TIOIHble U
COKpall|éHHble MOHHbIE ypaBHeHHUsl peakiuii. CBOMCTBa KWC/IOT, OCHOBaHUM U COJiell B CBeTe
npeZicTaB/ieHUid 00 3/IeKTPOMTHYECKOW Aucconuauyi. KauecTBeHHble peakliM Ha HWOHBL
[ToHsiTHe 0 TUAPOJIK3e COMel.

XumuuecKuti 3Kcnepumenm:

O3HaKOMJIEHHEe C MOZe/sIMA KPUCTA/TIMUeCKUX peIIeTOK HeopraHWYeckKrWx BelecTB —
MeTa/U;IOB M HeMeTa/ulIoB (rpadura M anMasa), CAOKHBIX BelleCcTB (X/JIOpuza HaTpus),
HCC/iefloBaHUe 3aBUCMMOCTU CKOPOCTM XHMMHUECKOM peakLM OT BO3/|eMCTBUSL pa3IUyHbIX
(hakTOpOB, HCCe0BaHUE 3/1IeKTPOIPOBOJHOCTHA PacTBOPOB BeLIeCTB, Mpoliecca JUCCOLMaLrn
KMCJIOT, 11le/ioueid ¥ cosieli (BO3MOXKHO MCIT0/Ib30BaHKe BU/Ie0 MaTepyasioB), TIPOBe/ieHHe OIbITOB,
WITFOCTPUPYIOIIMX TIPU3HAKU TIPOTeKaHWsl peakIuidi MOHHOro obOmeHa (oOpa3oBaHHWe 0CaKa,
BbIJle/IeHre Ta3a, 00pa3oBaHWe BOABI), OIBITOB, WITHOCTPUPYIOIUX TMPUMePbl OKUC/IUTEIBLHO-
BOCCTAaHOBUTE/IbHBIX peaklUil (ropeHue, peakLWy pas3/ioKeHWs, COeJUHEeHUs), pacrio3HaBaHUe
HeOpraHUueCcKWX BelleCTB C TIOMOLIbI0 KayeCTBEHHBIX peaklUi Ha WOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/au.

HemeTanibl 4 UX COeJUHEHUS

OOb1jasi  xapakTepucTuKa TajoreHoB. OcOOEeHHOCTHM CTpPOeHHUs aTOMOB, XapaKTepHbie
crenieHU okuciaeHus. CTpoeHWe W (U3UUeCKWe CBOMCTBA TMPOCTHIX BeLeCTB — TaJOreHOB.
XyWMHUUeCKMe CBOMCTBA Ha mpuMepe xjiopa (B3aMMOJEMCTBHME C MeTa/ylaMd, HeMeTas/ulaMH,
mjesioyamu).  XsopoBogiopoZ. ConsiHass  KHUC/IOTa, XUMHUeCKHWe CBOWCTBA, I0OJyuyeHue,
nipuMeHeHue. [lelicTBHe X/I0pa U XJIOPOBO/IOPO/ia Ha OPraHU3M uesioBeKa. BaxkHeli1ve X10pu/bl
Y UX HaxOo)K/leHue B TIpUpo/e.

OOmiasi xapakrepucTtuka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTereHW okucieHus. CTpoeHue M (u3vueckue CBOWMCTBA MPOCTHIX BeLECTB —
KHUCIOPOZA U cepbl. AJIJIOTPONHbIE MOJUGHUKAIMU KUCIOpO/a U cepbl. XUMHUUeCKHUe CBOMCTBA
cepbl. CepoBO/iOpO/Zl, CTpOeHUe, (GU3UUecKMe U XUMHUueckrhe cBoucTBa. OKCHZBI Cepbl Kak
Tpe/iCTaBUTeIM KUCJIOTHBIX OKCHZO0B. CepHasi KACI0Ta, pU3WUYeCKue U XMMUUecKue CBOMCTBa
(ob1pMe Kak rpejcTaBUTesIs Kacca KUC/IOT U crieLjuduueckue). XUMAYeCcKUe peakLivy, jexkaliye
B OCHOBe TPOMBIIIJIEHHOT0 criocoba rmoJiyueHust CepHOi KUCIOThI. [IprMeHeHre CepHOM KUC/IOTHI.
Conu cepHOM KHC/IOThI, KaueCTBeHHasi peaklysi Ha cynb(aT-huoH. HaxoxzgeHue cepbl U eé
coelHEHMI B Mpupoze. XUMUUeCKOe 3arpsi3sHeHre OKpY>Karolllel cpefibl COeIMHEeHUsIMU Cepbl
(KUCIOTHBIE 10K/, 3arpsi3HeHNe BO3yXa U BOJI0EMOB), CITOCOOBI ero Tpe/I0TBPaIIeHusl.

OObijasi  xapakTepucThka 37eMeHTOB VA-rpyrmbl. OcoOeHHOCTH CTPOeHHsI aTOMOB,
XapakTepHble CTeleHW OKUC/IeHHs. A30T, paclpocTpaHeHWe B TIpUpojie, (Qusudeckue U
XUMHUUecKue cBolicTBa. KpyroBopoT a3oTta B mpuposie. AMMUaK, ero pusryeckue U XMuMUueckue
CBOWCTBA, Mo/lyueHue U npuMeHeHue. Conv aMMOHUS, UX (pr3rueckre U XMMUUeCKHe CBOMCTBa,
npuMeHeHWe. KauecTBeHHasi peakiivsi Ha MOHbI aMMOHMUs. A30THasl KWC/IOTa, eé ToJsiyueHue,
bu3nueckie W XUMHYeCKHe CBoicTBa (0OluMe KakK TIpeJCTaBUTeNs Kjacca KHCJIOT U
creruduueckue). VMcrnonb30BaHWe HUTPATOB U COjied aMMOHUSI B KauyeCTBe MHHEPA/bHBIX
ynobpeHuii. XUMUUecKoe 3arpsi3HeHWe OKpY’Karolllel Cpefibl COeIMHEeHUSIMUA a30Ta (KUC/IOTHBIE
JIOKIW, 3arpsi3HeHUe BO3/yXa, MOUBbI U BOA0EMOB). docdop, amuioTporiHbie MoAUUKALIU
docdopa, dbusmueckre u xumuyeckre cBoiictBa. Okcug gocdopa (V) u dochopHasi Kucnora,



¢usnyeckre M XUMHMUECKUe CBOKMCTBA, momydeHue. Vcrnosnb3oBaHue ¢ochaToB B KayecTBe
MHUHEPAaJIbHBIX y100peHH.

OOmiasi xapakTepucThka 37eMeHTOB I[VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHsI aTOMOB,
XapakKTepHble CTeleHW OKUC/IeHHWsl. YT/epo/i, a/ljIoTPOIHble MOAU(UKALIMK, PACIPOCTPaHEHUE B
npupo/ie, Gpusnueckre U XUMUYeCcKue CBoMcTBa. Azcop6rusi. KpyroBopoT yriepogia B Ipupoze.
Okcuzibl yrieposa, Ux Gusnueckrde U XMMAYeCKre CBOMCTBA, /lefiCTBUe Ha ’KUBble OPraHU3MBlI,
ToJTy4eHre Y TIpUMeHeHHe. DKOoJIoruyeckre Tpo0sieMbl, CBsi3aHHbIe C OKcHoM yriepoga (IV),
TUIoTe3a ri06anbHOTO TOTerVIeHUsT K/uMaTta, TTapHUKOBbIN 3¢ddeKT. YronbHas KUC/IOTa U eé
comy, ux (usMyeckue U XMMHYeCKUe CBOWMCTBa, IMOydyeHWe U rpumeHeHWe. KauecTBeHHas
peakiusi Ha KapOoHaT-MoHbI. M crio/ib30BaHre KapOOHATOB B OBITY, MeIULMHE, TIPOMBIIIIEHHOCTH
Y CeIbCKOM XO3SIMCTBe.

[TepBoHauasibHbIe TIOHSATUS 00 OpraHMUeCKWX BelllecTBaX KaK O COeJUHEHHUsIX yTriepoja
(MeTaH, 3TaH, STU/IEH, alleTU/eH, 3TaHO, TJIMLePYH, YKCyCHasi KUc/i0Ta). [IprpoHble UCTOYHUKU
yT7IeBOZOPOZIOB (YTo/ib, PUPOIHBIN ra3, He)Th), IPOAYKTHI UX TiepepaboTKu (OeH3MH), UX POJb
B OBITY U NPOMBIIIIEHHOCTU. [ToHsITHEe 0 OMOJIOrMYecKd BaXKHBIX BeIleCTBAX: >KUpax, Oeskax,
yrjaeBojax — W WX DOAM B >KU3HU YesioBeKa. MaTepranbHOe €e[QUHCTBO OpPraHMYeCcKUX U
HeopraHUuuecKux CoeJMHeHUM.

Kpemnuii, ero ¢Qusmueckue U XUMHUeCKUe CBOMCTBa, MOAyueHUe U TpUMeHeHUe.
CoeavHenust kpemMHUsi B mipupoge. OOmume rmipeAcraBneHuss o6 okcuge kpemuws (IV) wu
KpeMHUeBO kucore. CUTMKaThl, UX UCTI0/Ib30BaHKe B ObITY, B IPOMBILIUIEHHOCTH. BaxkHeliie
CTPOHUTe/IbHbIE MaTepHasibl: KepaMuKa, CTeK/IO, IieMeHT, 0OeToH, >keye300eToH. I[Ipobiembl
6e30mMacHOTO UCTIO/Tb30BAHUSI CTPOUTE/TBHBIX MATEPUAJIOB B TIOBCEZIHEBHOM YKU3HMU.

Xumuueckuil 3kcnepumeHm:

r3yueHue 00paslioB HeOpPraHUUeCKUX BeleCTB, CBOMCTB COJITHOW KHUCJIOTBI, IPOBe/ieHre
KaueCTBEHHBIX PeaklMii Ha XJIOpWJ-WOHBI U HaO/Ito/ieHre TPU3HAKOB WX TMPOTEKaHUs, OTBITHI,
oTpaxaroiye ¢u3nueckKre U XMMUUecKre CBONCTBA rajoreHOB W UX COeJuHeHHM (BO3MOXXHO
WCII0/Ib30BaHME BHZIEOMAaTepHasioB), O3HaKOMJeHHe C oOpa3lamMu XJIOpUJoB (TaJoreHuIoB),
O3HaKOM/IeHHe C oOpaslamMu ceppl M €€ CcoeJUHeHHsSIMU (BO3MOXXKHO HCIIO/Ib30BaHKe
BUJleOMaTepuaioB), HabmofeHue Tiporiecca oOyriMBaHMsI —caxapa TIOf,  /IeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3yUeHHe XUMUYECKUX CBOWCTB pa30aBieHHOW CEepPHOU
KWCJIOTHI, TIPOBeJieHre KaueCTBeHHOM peakluy Ha Cyab(ar-uoH U HabmoJeHre TpHU3HaKa eé
MpOTeKaHHWsl, 03HaKOMJ/IeHWe C (PU3MYeCKUMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeAUHEHUH
(BO3MOYKHO MCITO/Ib30BaHKE BHleOMaTepHaioB), 00pa3ijaMu a30THLIX U (ochOpHBIX yA00peHui,
nosiyueHre, coOUWpaHUe, paclio3HaBaHWe W HW3y4YeHHWe CBOKMCTB aMMMaKa, TIPOBe/leHHe
KaueCTBEHHbBIX peaklii Ha MIOH aMMOHHUS U (pocdaT-MoH U U3ydyeHre MPU3HAKOB UX MPOTeKaHUs,
B3aMMO/IeMCTBUE KOHLIEHTPMPOBAHHOM a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXXHO HCII0/Ib30BaHUE
BU/leOMaTepuasoB), W3yueHWe Mojle/iell KPUCTA//IMUeCKUX PpelIeTOK asnMasza, TIpadura,
(bysnepeHa, 03HaKOMJIEHHE C MPOLIECCOM aZicOpOI[UK paCTBOPEHHBIX BeI|eCTB AKTUBUPOBAHHBIM
YTJIEM M YCTPOHCTBOM MPOTHBOTA3a, Mo/TyueHre, cobrupaHue, pacrio3HaBaHUe ¥ U3yUeHHe CBOWCTB
YIJIEKUC/IOTO Tasa, TpOBe/leHNe KaueCTBeHHBIX peakiMii Ha KapOOHAaT W CU/IMKaT-WUOHBI U
v3yyeHUe TIPU3HAKOB WX [IPOTEeKaHWs, O3HAaKOMJeHWe C TIPOAYKLMeld CUIMKaTHOW
TIPOMBILLJIEHHOCTH, pellieHre SKCIeprMeHTalbHbIX 3aZlau Mo Teme «BakHelillne HemMeTasbl U
VX COeIUHEHUS».

Mertanibl 1 MX COe{MHEeHHS

OO0111ast XapaKTepUCTHKAa XUMUUECKUX 37IeMEeHTOB — METa/UIOB Ha OCHOBAHWU WX TTOJIOXKEeHUST
B [lepuoguueckor cuctemMe XxumMH4eCKUx 371eMeHTOB [I. V1. MeHpiesieeBa U CTPOEHHsI aTOMOB.



Crpoenue Meta/uioB. MeTa/uinueckasi CBfI3b M MeTaj/yIAuecKass KPUCTa//IAyecKas peruéTka.
ONeKTPOXUMUUYECKWM psfi HanpsbkeHWd MeTa/yioB. du3nueckre M XUMHUUYECKHe CBOMCTBA
meTaioB. Ob1re crocoObl mosiyueHrs: MeTaioB. [ToHsITHE 0 KOPPO3UM METasyIoB, OCHOBHbIE
CriocoObl 3aluThl WX OT Koppo3wd. CruiaBbl (CTanb, UyTyH, [JIOPaJIOMHHMM, OpOH3a) M MX
rpyMeHeHUe B ObITY Y ITPOMBIIIIEHHOCTH.

[TTenouHble MeTasuIbL: N0JI0XKeHMe B [leproanueckon cucteMe XUMHAYECKUX 3/1eMeHTOB /1.
W. MeHjeneeBa, CTpOeHHWe WX aTOMOB, HaxOXK[eHWe B Ipupofe. Pusnueckue U XUMUYeECKHe
CBOMCTBA (Ha nMpuMepe HaTpus U Kanus). OKCH/bl U TUAPOKCU/BI HAaTpUs U Kanus. [IpruMeHeHne
111e/IOUHBIX METa/IJIOB U UX COeUHEHUM.

[TTenouHO3eMe IbHBIE MeTasl/Ibl MarHWM U Ka/IbLiK: Nos1okeHHe B [lepuouyeckoi cucteme
XUMHUUeCKux 3yemeHTOB [l. V1. MeHjeneeBa, CTpoeHHMe MX aTOMOB, HaxOXJeHHe B TPUPOJE.
®dusnyeckue U XMMUYeCKHe CBOMCTBA MarHusl M KajbLusi. BaxHellne coefVHeHHs KabLUs
(oxcua, TUAPOKCH, cor). KECTKOCTE BOJBI M CITIOCOOBI €€ yCTpaHeHMUs.

Amomunuii: nosniokeHue B Ilepuoanueckor cucteMe XuMUuYecKux 3nemeHToB [I. U.
MeHnzieneeBa, CTpoeHHe aToMa, HaxoKJeHWe B nprpoge. dusnueckre U XMMUUeCKHe CBOWCTBa
amoMuHUs. AM(OTepHbIe CBOKMCTBA OKCH/IA ¥ TUJPOKCH/IA a/TIFOMUHUS.

JKene3zo: mnosokeHne B Ilepyuoanueckoi cuUcTeMe XUMHYecKUx 3seMmeHToB [I. U.
MeHjeneeBa, CTpOeHHEe aTOMa, HaxoXKJeHre B npupoge. Pusnyeckre U XMMHAUYECKUe CBOMCTBA
kese3a. Okcuppbl, TUAPOKCUAL U comu xene3a (II) u »xenesa (III), ux cocraB, cBOWCTBa U
TI0/IyYeHue.

XumuuecKutl 3Kcnepumenm:

03HaKOMJIeHHe ¢ 00pa3iiaMy MeTaJIOB U CTJIaBOB, UX (DM3UUeCKUMU CBOMCTBAMHU, U3yUeHHe
pe3y/IbTaToOB KOPPO3UH MeTasljIoB (BO3MOXKHO MCIT0/Th30BaHKEe BU/[eOMaTepUaioB), 0COOeHHOCTeH
B3aMMOJEMCTBUSI OKCHJa KaJblusi W HAaTpusi C BOAOM (BO3MOJKHO HCIIO/Ib30BaHUE
BU/leOMaTepHuasioB), MCC/e/loBaHUe CBOWCTB >XECTKOW BO/bI, Tpoljecca TOPeHUs >kKeje3a B
KUC/IopoZie  (BO3MOXKHO — MCIMO/b30BaHWe  BH/eOMaTepuasioB), TPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHbIX peakL|Mi Ha MOHBbI: MarHus, KajabLius, aJllOMUHUS, LIMHKa, Kene3a (II) u xenesa
(II1), megu (II), HabMrO/leHME U OMMCaHUe MPOLIeCCOB OKPAIIMBAaHUs T/IaMeHUM MOHAMM HAaTpus,
Ka/iusi U Kanblivsg (BO3MO)XKHO MCIMO/b30BaHUe BUeOMaTepuasoB), UCCaeloBaHue aM(OTePHBIX
CBOMCTB T'MIPOKCH/iA aTFOMUHMS U TUIPOKCH/A LIMHKA, pellleHre 3KCIepUMeHTa/IbHbIX 3a/au Mo
TeMe «BakHel111Me MeTasibl U UX COeUHEHHS».

XuMus ¥ OKpy)Kawlinas cpeja

BeljectBa 1 MaTepuasnbl B IOBCEJHEBHOM >KU3HU uesioBeKa. be3omacHoe MCIoOnb30BaHKe
BEIIeCTB M XUMHUECKUX peakiuid B ObiTy. IlepBas MOMOINb TMPU XUMHUYECKMX OXOTax M
OTpaBJIeHUSX.

XrMHYecKoe 3arpsi3sHeHHe OKpy»Katolllel cpefbl (TpefesibHasi JOMyCTUMasi KOHLIeHTpaLys
BelrecTB, ganee — [1/]K). Posib XMuu B pellieHuH 9K0JIOTHUECKHX TTPoOIeM.

Xumuueckuti 3kcnepumeHm:

n3yueHre 00pa3LOB MaTepHasoB (CTEK/IO, CII/IaBbl METAJ/IOB, TIOJIMMePHbIe MaTepUasbl).

Meacnpedmemuble ces3u

Peanu3anusi MeXXripeIMeTHBIX CBsI3el MPU U3yueHUU XMMHUHU B 9 Kjacce OCYIeCTB/ISIeTCS
yepe3 UCI0JIb30BaHue KakK OOIINX eCTeCTBeHHO-HAaYUHbBIX TTOHATHH, TaK W TTOHATHH, SBJISFOIIAXCS
CUCTeMHBIMU /I OTZe/IbHBIX [IPeIMeTOB eCTeCTBeHHO-Hay4YHOro LIUK/Ia.

OO01mue ecTeCTBeHHO-HayUHbIe MTOHATHS: Hay4HbIN (PAKT, TUIIOTe3a, 3aKOH, TEOPHs], aHa/IN3,
CUHTe3, KaccuduKalusi, TepUOAUUHOCTb, HaOMo[eHre, SKCIIepUMeHT, MO/ie/IMpOBaHue,
v3MepeHue, MOJie/ib, siBJieHHe, TTapHUKOBbIN 3 eKT, TeXHOJIOT s, MaTepuabl.



®u3mMKa: MaTepusi, aToM, 3/eKTPOH, TPOTOH, HEWTPOH, WOH, HYK/W[, HW30TOIIb,
Pa/[MOAKTUBHOCTb, MOJIEKYJla, 3JIEKTPUYECKWM 3apsj, TIPOBOJHWKH, TOTYTPOBOHUKH,
[IMDJIEKTPUKHY, (DOTO3/IeMeHT, BellecTBO, Teno, 00BbEM, arperaTHoe COCTOsIHME BellecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTa/JTHUeCKas peléTKa, CrijiaBbl, Gr3uyeckre BeIMUUHBI, € JUHULIBI
M3MepeHHsi, KOCMUYeCKOe TPOCTPaHCTBO, IJIaHeThl, 3B&3/1b1, CoJTHIIe.

Buonorus: dotocuHTes, ApixaHue, Ouocdepa, 3KOCHUCTeMa, MHHepa/bHbIe yA00peHus,
MHKPO3/IEMEHTBI, MAKPO3JIEMEHTBI, TTUTaTe/IbHbIE BeIlleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHepasibl, TOpHble TOPO/bI, TI0Je3Hble
HCKOTIaeMble, TOTUTUBO, BO/IHbIE PeCYPCHI.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMSA ITPOI'PAMMBI 110 XM HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JIMMHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3ysibTaThl OCBOEHHs TIPOTPAaMMbI OCHOBHOTO 00Ijero ob6pa3oBaHus
JIOCTUTAIOTCS B X0/le 00yUeHUsI XUMHUU B eJUHCTBe yueOHOW U BOCIUTATe/TbHOMW JIesITeTbHOCTH B
COOTBETCTBUM C  TPAJAUI[MOHHBIMH  DPOCCUMCKUMH  COLMOKY/JIbTYPHBIMA W JAYXOBHO-
HPABCTBEHHBIMH 1I€HHOCTSIMH, TIPUHATBIMH B OOIIleCTBe MpaBW/IaMH M HOPMaMH TOBEJIEHUS] U
CTIOCOOCTBYIOT TIPOLIeCCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLIMAIM3aLM 00yUarOIUXCsl.

JINUHOCTHBIE pe3yJ/IbTaThl OTPaKAIOT T'OTOBHOCTH OOYyUalOMIMXCS PYKOBO/CTBOBATHCS
CUCTEMOMW TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMH W paCIIMpeHHe OMbITa AesTeIbHOCTU Ha eé
OCHOBE, B TOM UHCJIe B YaCTH:

1) naTpMOTHYECKOr0 BOCITUTAHUA:

[[EHHOCTHOTO OTHOILIEHUSI K OTeUeCTBEHHOMY KY/IbTyPHOMY, UCTOPUYECKOMY U HAYUHOMY
Hac/Ieinto, TIOHMMaHWs 3HAuUeHWs XWUMUYECKOW HayKd B JKM3HM COBPEMEHHOTO OOIlecTBa,
CroCcOoOHOCTH BJIa/IeTh [OCTOBEPHOW WH(OpMAaI[Her 0 MepeioBbIX JOCTKEHUSX U OTKPBITHSIX
MHUPOBOM U OTeUeCTBEHHON XWMHWH, 3aMHTEPeCOBAaHHOCTH B HAyYHbIX 3HaHUsAX 00 yCTpoiicTBe
MUpa U 0011[eCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHHUS:

MpeJCTaB/eHUss O COLMAJbHBIX HOpPMax MW TMPaBWIaX MEXIMUYHOCTHBIX OTHOLIEHWH B
KOJIJIeKTHBe, KOMMYHUKaTUBHON  KOMITETEHTHOCTH B 00IlIeCTBEHHO  T10JIe3HOM,
yueOHOUCC/Ie[OBaTe/IbCKOM, TBOPUECKOW U JIPYTMX BHJAX [JesSTeJbHOCTH, TOTOBHOCTH K
pa3Ho00Opa3HOl COBMECTHOM /1esITe/IbHOCTH TPH BBITIOJHEHUH yUeOHBIX, MT03HaBaTe/TbHBIX 3a/1a4,
BBIMIO/THEHUM XMMHUYECKMX SKCIIEPUMEHTOB, CO3ZIaHUH YUeOHBIX IIPOEKTOB, CTPEMJIEHMs K
B3aMMOTIOHUMAHHKIO ¥ B3aMMOIIOMOILM B TIporiecce 3TOW yueOHOH [esTeslbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE TIOBe/IeHHe 1 TTOCTYTKHU CBOMX TOBApUIIel C TTO3ULIMK HPaBCTBEHHBIX U IPABOBBIX
HOPM C yUéTOM OCO3HAHUSI TIOC/IeICTBUI TIOCTYIIKOB,;

3) IeHHOCTH HAYYHOT0 MO3HAHMSA:

MHDOBO33peHYeCKre TIpe/CTaB/eHHWss O  BellleCTBe W XUMHUECKOW  peakiuy,
COOTBETCTBYHOI[€ COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKHM W COCTABJISIIOLIHE OCHOBY ISt
TTOHUMaHUs CYIHOCTH HayYHOH KapTHUHBI MUPA, MPe/ICTaB/IeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPO/bI, B3aMMOCBSI35X Ue/IOBeKa C MPUPOHOM CpeJiol, O POJIM XUMHWU B MIO3HAHUM
3TUX 3aKOHOMEePHOCTe;

Mo3HaBaTe/lbHble MOTHBBI, HalpaB/ieHHble Ha IIOJlyYeHHe HOBBIX 3HAHUN IO XUMUH,
HeoOXo/iMble [7isT  OOBSICHEHUsT HaOJII0/laeMbIX TIPOLIECCOB U sIBJIEHWM, T103HaBaTebHOM,
MHGOPMALIMOHHOM U UNTATe/TbCKOW KY/IbTYPhI, B TOM UKC/Ie HaBLIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMU TeKCTaMH, CIIPABOYHOM JUTepaTypoM, AOCTYMHBIMU TeXHUUYeCKUMHU CpeJCTBaMHU
MH(OPMaLIMOHHBIX TeXHOJIOTUM;

WHTepeCc K OOyUeHWIO W TI03HaHWIO, 0003HATEIBHOCTb, TOTOBHOCTh M CITOCOOHOCTH K
camMo00pa30BaHuI0, TTPOEKTHON W HCC/Ie/I0BATe/TbCKON /IeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HarpaB/eHHOCTH U YPOBHs 00yUeHusi B laibHelIIeM;

4) popMupoBaHMs Ky/JIbTYPhI 3l0POBbA:

0CO3HaHMeE IIeHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3/I0pOBBI 00pa3 >KWU3HW, OCO3HaHWE TIOCTEJCTBUM WM HENpUSTHEe BPeJHBIX IPUBLIUEK
(ynoTtpebsieHusi anKorosisi, HapKOTHKOB, KypeHHs), HeoOXOAUMOCTH COO/MIO/jeHUs] TIpaBUI
6e30macHOCTY TIpY 0OpaIlleHHH C XUMUYeCKUMH BellleCTBaMH B ObITY U pealbHOU JKU3HU;



5) Tpy/i0BOr0 BOCIIMTaHHUS:

MHTepecC K MpakTUYecKoMy M3yuYeHUI0 npodeccuii 1 Tpy/ja pa3InyHoro pojia, yBakeHue K
TPYAY U pe3y/bTaTaM TPYyI0OBOU /leATe/IbHOCTH, B TOM YMCJIe Ha OCHOBe NPYMeHeHUs Ipe/IMeTHBIX
3HAHWH TI0 XUMHUM, OCO3HAHHBI BBIOOD WHAVBHAYATbHOM TPAEKTOPUU IPOJO/DKEHUS
00pa3oBaHusi C Yy46TOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XWMHH, OOIIeCTBEHHBIX
VUHTEPeCOB U TOTpeOHOCTeH, ycCremHoW TpodeccOHaMbHOW JeATelbHOCTH YW Pa3BUTHS
HeoOXOZMMBIX YMEHUM, TOTOBHOCTB a/]alITUPOBATHLCS B TIPO(eCCHOHATBHOM Cpejie;

6) 3K0/10r1uecKoro BOCIIUTAaHMA:

9KOJIOTUYeCKH Lieiecoo0pa3Hoe OTHOILEHNE K MPUPO/ie KakK MCTOUHHUKY >KU3HH Ha 3eMrie,
OCHOBe eé CyIIleCTBOBaHMs, IOHMMaHHe 1IeHHOCTH 3[0poBoro u Ge3omacHoro obpasa »KHU3HH,
OTBETCTBEHHOE OTHOIIleHHe K COOCTBeHHOMY (U3MUeckoMy M TICUXMUeCKOMY 3/J0POBBIO,
0CO3HaHMe LIeHHOCTH CcoOJII0/ieHust TIpaBu/l 6e30MacHOro roBeZieHusi Ipu paboTe C BellleCTBaMHy,
a TaKKe B CUTYyaL[UsiX, YIPOXKaIOLIUX 37J0POBBIO U KU3HU JIFO/lel;

CIIOCOOHOCTH TIPUMEHSITh 3HaHUS, TI0/TyYaeMble TIPU N3yUeHUH XUMUH, [/ pellieHus 3a/1ad,
CBSI3aHHBIX C OKpY’Karolllell NpHUPOJHOW CpefloM, [/ TOBBILIEHWS YPOBHS 3KOJI0rMYeCKOU
KYJIbTYPbl, 0CO3HaHUsI I7100a/bHOTO XapakTepa 3KO0JIOTMUecKuX MpobsieM U MyTeM WX pelleHust
N0Cpe/iICTBOM METO/I0B XMMHH, SKOJIOTMYeCKOr0 MbIIIeHUs], YMEeHHs1 PYKOBOJCTBOBaTbCsl UM B
TI03HaBaTebHOM, KOMMYHUKATHBHOM U COLJMA/IbHOM IPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe MeTanpeiMeTHBIX pe3y/bTaTOB BbIJE/SIOT 3HauKWMble [/ (POPMHUPOBaHUS
MMPOBO33peHHsi 00IljeHayuHble MOHATHS (3aKOH, Teopusi, IPUHLIMII, TUIOoTe3a, $akT, CUCTeMa,
TMIPOLIeCC, SKCTIEPUMEHT U JIPYToe.), KOTOpPbIe MCIIO/IB3YIOTCS B eCTeCTBEHHO-HAYUHBIX YUeOHBIX
ripejMeTax U Mo3BOJISIIOT HA OCHOBE 3HAHUW M3 3TUX NpeJiMeTOB (JOPMUPOBATh TNpe/iCTaBIeHre O
L[eJIOCTHOM Hay4yHON KapTHHe MHUpa, U YHUBepcasbHble yueOHble JelicTBUS (TT03HaBaTesbHbIe,
KOMMYHUKAaTHBHbIe, DeTy/siTUBHbIE), KOTOpble oOecrieurBarOT (OpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSATEe/ILHOMY TIJIAHUPOBAHHUIO M OCYIL[eCTBJIEHUIO YUeOHOM /1esTeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBEPCA/IbHbIE yUeOHbIe JeHCTBUS

Bba3oBblie 1oruueckue JelCcTBUs:

YMEHHUSl HCMO/b30BaTh IIPUEMBI JIOTMUECKOrO MBIILIJIEHUS IIPU  OCBOEHMM 3HaHUU:
PaCKphIBaTh CMbIC/T XMMUYECKUX MOHATHH (BbIJIe/IATh UX XapaKTepHble IPU3HAKH, YCTaHaB/IMBAThb
B3aMMOCBSI3b C JPYTUMU TIOHSITUSIMHU), HCIIO/IB30BaTh TOHATHUS /i1 OOBSICHEHUS OTAebHBIX
(akTOB U siB/IeHHH, BEIOMPATh OCHOBaHUSI M KPUTEPUH 17151 K/lacCH(UKAL[UM XUMHUYeCKUX BellleCTB
¥ XMUMHUYeCKUX peakli, yCTaHaB/IMBaTb MPUUMHHO-C/I/ICTBEHHbIE CBSI3U MeXJy O0O0BeKTaMu
W3y4eHus, CTPOUTb JIOTUYEeCKHe DacCyKAeHUsl (MHAYKTUBHbIE, [eJyKTUBHbIE, [0 aHa/JOTHH),
Jleniatb BbIBO/IbI U 3aK/IHOUEHHS;

yMeHHe TMPUMEHSTh B IpoLiecce MO3HAHUS TMOHATHS (TIpeAMeTHble U MeTamnpeJMeTHbIE),
CUMBOJIMUECKHe (3HAKOBbIE) MO/JIe/IM, HCIIO/b3yeMble B XHUMHH, NpeoOpa3oBbIBaTh IIMPOKO
NpUMeHsieMble B XMMHUM MO/ie/IbHble Tpe/iCTaB/IeHus] — XUMUYeCKUM 3HaK (CMMBOJ 3/ieMeHTa),
xUMuueckass (GopMyna U ypaBHeHHe XUMWYECKOW peakUud — TIpU pelieHnd yuyeOHO-
MO3HaBaTe/lbHbIX 33aau, C YYETOM STUX MOJE/bHbIX IIpe/ICTaB/eHU BbISBIATL U
XapaKTepr30BaTh CyIIleCTBEHHble TPU3HAKU M3yuaeMbIX OOBEKTOB — XMMMUECKHUX BELeCTB U
XUMHUUECKUX peaklyi, BbISB/IATH O0IIMe 3aKOHOMEpPHOCTH, MPUUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U
TIPOTMBOPEeYMs B M3ydaeMbIX IIpoLjeccax U sIBJIeHUsIX.

Ba3zoBble nccieoBaTe/1bCKHue AeHCTBHA:



yMeHHe HCTO/b30BaTh IOCTaB/IeHHbIe BOIMPOCHI B KaueCTBe MHCTPYMeHTa I03HaHWs, a
TaK)ke B KayeCTBe OCHOBBI /i (POPMHUDOBAHHUSI THUIOTE3bl TI0 TIPOBEPKe TPABUIBHOCTH
BbICKa3bIBAEMbBIX CY>K/[€HHI;

npuobpeTeHre OMbITa 10 TJIAHMPOBAHHWIO, OPraHW3allid U TIPOBE/IEHUI0 YUYeHUUYeCKHX
9KCTIepUMEHTOB, YMeHMe Ha0/ioaTh 3a X0/[0M IMPOLiecca, CaMOCTOSITeTbHO TIPOTHO3UPOBATh €0
pe3ynbTat, GopmMyarpoBaTh 0000IIEHHST W BBIBOZBI T0 pe3y/jbTaTaM TPOBEAEHHOTO OIIbITa,
WCCJIeJOBaHUs, COCTAB/ISTh OTUET O MPO/Ie/IaHHOM paboTe.

Pab6ota c uadopmanueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBATh U UHTEPIIPETUPOBATh MH(OPMAIIMIO Pa3/TMUHBIX BUIOB
1 GopM mpesiCTaB/IeHus], TT0TyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJ/ISIpHAs TUTepaTypa
XUMHUUECKOTO CO/Iep>KaHHusl, CIIPaBOUHbIe TTOCOOUsI, pecypchl VIHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

yMeHHe TIPUMEHSITh pa3/TiuHble MeTO/Ibl U 3arpOChI TIPU TIOUCKe U 0TOope nHbopMaLyy 1
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /IJIs1 BBITIOJTHEHUsT yUeOHBIX U IT03HABaTe/TbHBIX 3a/au
oTipeZie/IEHHOTO THIA, TpuobpeTeHHe OMbITa B 007aCTH HWCIO/IB30BaHUST MH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TeXHOJIOTUM, OB/a/ileHre KyJIbTYPOi aKTUBHOTO WCTIOb30BaHUS Pa3/IMUHbIX
TOUCKOBBIX CHCTEM, CAMOCTOSITeJIbHO BbIOMpATh ONTHMaibHYH (OPMY TIpeJCTaB/IeHUs
vHbOpPMalMM W WITKOCTPUPOBATh pelllaeMble 3a/laull HEeC/IOKHBIMU CXeMaMH, ArarpaMMaMH,
JIpyruMu popMaMu rpavKi ¥ UX KOMOWHALUSAMUY;

yMeHHe WCIO/b30BaTh W aHa/lM3WpOBaTh B Tpoljecce yueOHOM W HCC/ef0BaTelbCKON
JesITesTbHOCTH UH(OPMAIIMIO O BIUSHUAY TIPOMBIILIZIEHHOCTH, Ce/TbCKOT0 X03s1CTBa ¥ TPAHCIIOPTA
Ha COCTOSIHMe OKpY’Karollen PUPOJHON CpeJibl.

KoMMyHHKaTHBHbIE yHUBepPCa/IbHbIe YUeOHbIe [[eHCTBUA:

yMeHHs 3aJjaBaTh BOIPOCHI (B XOZe Juaaora W (WIM) /[AUCKYCCHM) TIO CYIIeCTBY
obcyxmaemoii TeMmbl, (HOpPMYJHUPOBaTb CBOM TIPEJIO’KEHUS] OTHOCHUTE/ILHO BBITIOJTHEHHS
Npe/JI0KeHHOU 3a/auy;

yMeHWSI TIPeZCTaB/IsATh MOTyYeHHbIe pe3y/IbTaThl T03HaBaTe/TbHOM [eITeIbHOCTA B YCTHBIX
Y THUCbMEHHBIX TEKCTaX; [e/laTb TIPe3eHTalUi0 pe3y/bTaTOB BBITIOJHEHUS XUMHUECKOTO
9KCrieprMeHTa (J1abopaTOpPHOTO OMbITa, J1TAOOPAaTOPHOH paboThl MO MCC/IeOBAHUIO CBOMCTB
BeIIleCTB, yueOHOTO TIPOeKTa);

yMeHHsI y4eOHOTO COTPYJHUYECTBa CO CBEDCTHUKAMH B COBMECTHOW MO3HABATe/IbHON U
WCCJIe/[OBaTe/TbCKON [IeSITe/IbHOCTH TIPU PellleHHH BO3HUKAIOMIUX TIpo0/ieM Ha OCHOBe yuéTta
O0IIMX WHTEpPeCOoB W COIJIaCOBaHMS TO3UIMM (00CyKaeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOP/IMHAIMSI COBMECTHBIX IeWCTBHUH, OTpe/ie/ieHre KPUTEPHEB TI0 Ol[eHKe KauecTBa
BBITIOJTHEHHOM paboThI U IpyTHe).

PeryisiTUBHBbIE yHHBEPCA/IbHbIE YUeOHbIEe JeHCTBHA:

yMeHHe CaMOCTOSITe/IbHO OTIpeZiesisiTh Lie/N [iesiTe/IbHOCTH, TIJITAHUPOBAaTh, OCYIECTB/ISTh,
KOHTPOJIUPOBaTb W TIpU HeOOXOAMMOCTU KOPPEKTHPOBaTh CBOK) IeSITe/IbHOCTb, BBIOMpATh
HanOosee 3¢ peKTUBHBIE CTIOCOOBI PellleHus YueOHbIX 1 M03HaBaTe bHBIX 3a/lay, CAMOCTOSITE/THHO
COCTaBJIATD WX KOPPEKTHPOBATh MPEJIOXKEHHBIN alTOPUTM JIeMCTBUH TTPU BBITIOJTHEHHH 3aJaHUIH
C yuéTOM TIOJyueHUss HOBBIX 3HAaHUM 00 H3yuaeMbIX OOBeKTaX — BelleCTBaXx M peakLUsiX,
OLIEHMBAaTh COOTBETCTBHE IMOJIyUeHHOTO pe3yJbTaTa 3asB/eHHOU 1e/d, YMeHUe UCII0/Ib30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, TIpe/ijlaraeMble B YC/IOBUU 3a/JaHUH.



INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mpefMeTHBIX pe3y/lbTaTOB [0 OCBOEHHIO 00s3aTebHOIO COZEpKaHus,
yCTaHOBJIEHHOTO [JaHHOM (ezepaibHON pabouell TpoOrpamMmol, BBIJENSIOT: OCBOEHHBIE
o0yvaroImyMMUCs HayuyHble 3HaHUS, yYMEHHSI U CIOoCo0bl [eHCTBUM, Ccrieluduueckue s
rpeJMeTHOW 006/acT «XUMUSI», BUJbI [I€STEJILHOCTH TI0 TIOJYYeHHI0 HOBOTO 3HAHWS, €ro
VMHTepIpeTaruy, Mpeodpa3oBaHUI0 ¥ IPUMEHEHHIO B PAa3/IMUHBIX YUeOHBIX U HOBBIX CUTYalIUsIX.

K xoHIily oOyueHus B 8 K/acce mpeZiMeTHbIe pe3y/bTaThl Ha 06a30BOM YpPOBHE [IOJDKHBI
oTpakaTb CHOPMUPOBAHHOCTH Y 00yUarOIUXCS] YMEHHI:

PacKpbIBaTh CMbIC/T OCHOBHBIX XWMHUYECKUX TIOHSTUM: aTOM, MOJeKYJa, XUMMUUeCKU
3/IEMEHT, IIPOCTOe BelleCTBO, (JIOXKHOe BeleCcTBO, CMeCh (OAHOpPOJHast U
HeO/IHOpOZHasA), BaJleHTHOCTb, OTHOCWTeNbHas aTOMHas M MOJeKyJsipHas macca,
KOJIMYeCTBO BellleCTBa, MOJ/Ib, MOJISIPHAsl Macca, MaccoBasi 0/11 XUMUYeCKOro 3/1eMeHTa
B  COeJMHEHWW, MOJISIPDHBIA 00BEM, OKCHZ, KHC/IOTa, OCHOBAaHHE, COJlb,
3/1eKTPOOTPULIATEeTbHOCTD, CTeleHb OKHUCIeHUs], XUMUUecKasi peakiiys, Kjaccupukarus
peakLivii: peakLiUl COeIMHeHUsI, peakLUK Pa3/i0yKeHHsl, peakl[iy 3aMelleHus], peakLiu1
oOMeHa, 9K30- U HJ0TepMHUYecKUe peakivy, TeryioBoi 3¢ deKT peaklyy, siipo aToMa,
3JIEKTPOHHBIN C/IOK aToma, aTOMHasl OpOWTasnb, paJuyC aroma, XUMUYecKas CBSI3b,
TOJIIPpHAsE U HeroJjisipHasi KOBaJIeHTHasl CBSI3b, MOHHAas CBfA3b, MOH, KaTHUOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelllecTBa (MPOLIeHTHasl KOHL|eHTpaLusl) B pacTBOPE;
WJTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMHWUECKUX TMOHSATUN U TPUMEHSTH 3TH
TIOHSITUS TP OTKMCaHUU BeIleCTB U UX MpeBpalleHul;

WCI0/Ib30BaTh XUMMUUECKYI0 CUMBOJIUKY JJig CocTaB/ieHusi ¢GopMyJs BelecTB U
ypaBHEHUM XUMUYECKHX peaklui;

OTpeZie/iiTh BaJIeHTHOCTb aTOMOB 3/IeMEHTOB B OWHApHBLIX COeJUHEHMSX, CTelleHb
OKHCJIEHUsI 3/IeMeHTOB B OWHApHBIX COeAWHEHHsX, TPHUHAJJIeXXHOCTh BeIeCTB K
orpezieIHHOMY K/jacCy COeJuHeHWM 10 Qopmy/jaMm, BUJ XUMUUECKOM CBSI3U
(KoBaneHTHasi U MOHHas) B HEOPraHWYeCKUX COeJUHeHUsIX;

packpeiBaTh cMbIci [lepuoguueckoro 3akoHa [l. V. MeHgeneeBa: JeMOHCTPUPOBATh
MOHUMaHWe TepUoUYeCcKOl 3aBUCUMOCTH CBOMCTB XWMHUUYECKHX 3/IEMEHTOB OT MX
nonokenuss B Ilepuosnueckold cucCTemMe, 3aKOHOB COXPaHEHUsI MacChl BelLleCTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yUeHHUs], 3aKoHa ABOrazipo;

OMUCHIBATH M XapaKTepu3oBaTh TabinuHyo ¢opmy [lepuoguueckoil CHUCTEMbI
XUMHUUECKUX 3JIEeMEHTOB: pa3/inuaTh MOHATUSl «r/aBHas moArpynna (A-rpymma)» u
«miobouHass moarpymnma (b-rpymma)», Manble W OOJbIIME TI€PUOALI, COOTHOCHUTH
0003HaueHMs], KOTOpble UMEeIOTCsI B Tabsmile «[lepuoanueckasl cUCTeMa XUMUUECKUX
snemeHToB /. 1. MeHze/neeBa» C UKWC/IOBBIMU XapaKTePUCTUKaMU CTPOEHUS] aTOMOB
XUMAYEeCKMX 371eMeHTOB (COCTaB U 3apsifi sifipa, oOIljee UWCIO 37eKTPOHOB U
pacripeieJieHHe UX M0 37IeKTPOHHBIM CJI0IM);

K/1accuUIMPOBaTh XUMUUeCKUe 37IeMeHThI, HeopraHuyeckue BelllecTBa, XMMUUeCKue
peakiuu (10 YMCIY M COCTaBYy YuyaCTBYIOIIMX B peakl[My BeIecTB, M0 TerIOBOMY
spdexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWMHUYeCKWe CBOMCTBA BeIeCTB Pa3/MYHbIX
K/IacCOB, TOATBepXJas ONWCaHWe T[pUMepaMd  MOJIEKY/SIDHBIX  YpaBHEHWM
COOTBETCTBYIOIUX XUMHUUYECKUX PeakLnii;

MPOrHO3UPOBaTh CBOMCTBA BeLIECTB B 3aBUCUMMOCTM OT MX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUYECKHX MpPeBpallieHnH B Pa3/IMYHbIX yC/IOBUAX;



BBIUMC/IATH OTHOCUTE/TbHYIO0 MOJIEKY/ISIPHYHO M MOJISIDHYIO MacChl BeIl[eCTB, MaCCOBYIO
JI0JIF0O XMMUYeCKOro 37ieMeHTa 1o (popMyJie Coe/JUHEeHHs], MaCCOBYIO JIO/TI0 BellleCcTBa B
pacTBope, MPOBOJAUThL PACUETHI 110 YPaBHEHUIO XUMUUECKOM peaklvy;

TIPUMEHSITb OCHOBHBIE OIEepaLiiy MBICTUTEIbHOW [IesITe/TbHOCTU — aHa/lM3 U CHUHTe3,
cpaBHeHHe, 0000IIeHre, CUCTeMaTH3alHio, KlacCU(UKALUIO, BbISBIeHWe TIPUYUHHO-
C/Ie[ICTBEHHBIX CBSi3ell — [jisi W3y4yeHUsl CBOMCTB BeIeCTB M XUMHUUECKUX peaKLUi,
€CTeCTBEHHO-HayuHble METO/IbI TT03HAHUS — HAO/MI0IeHre, U3MepeHre, MOZIe/TUPOBaHMUE,
9KCIlepuMeHT (peasibHbIl U MBIC/IEHHBIN);

C/lefioBaTh TIpaBUAM  TO/b30BaHUSI XWUMHYECKOW TIOCYyZIoM | J1abopaTOpHBbIM
obopy/ioBaHHeEM, a TakKe IMpaBUIaM OOpalieHusi C BeleCcTBaMH B COOTBETCTBUH C
HWHCTPYKIUSIMU TI0 BBITTOJTHEHHIO /Ta00paTOPHBIX XUMHUYECKUX OTBITOB TI0 TIOJTYUYEHUIO
U cobupaHuio ra3oo0pasHbIX BelllecTB (BOAOpOJa U KHCJIOpPOJA), TPUTOTOBIEHUIO
pacTBOPOB C orpe/ie/IEHHOW MacCOBOH /l0/iell paCTBOPEHHOTO BellleCTBa, IJIaHUPOBaTh
Y TIPOBOAUTh XMMHUYECKHe IKCIIePUMEHTHI 10 pacrio3HaBaHUIO PACTBOPOB Iijeioueil u
KHCJIOT C TIOMOIIIbI0 UHAUKATOPOB (JIaKMYyC, heHoshTanerH, MeTUIOPaHX U JpyTHe).

K xoHily obyueHus B 9 KJiacce TipeZiMeTHbIe pe3ysibTaTbl Ha 6a30BOM YpOBHE [I0JKHBI
oTpakaTh COOPMUPOBAHHOCTDH y 0OYUAIOIINXCST YMEeHUH:

PACKpbIBaTh CMBIC/I OCHOBHBIX XUMHWUECKUX TOHSATHM: XUMUUECKUM 3/1eMeHT, aTOM,
MoJIeKy/1a, NOH, KaTUOH, aHUOH, TIPOCTOe BelleCTBO, CJIOJKHOE BeIlleCTBO, BaJIEHTHOCTb,
3/1eKTPOOTPULIATE/IbHOCTb, CTENeHb OKWC/IEHHWS, XMMHUYecKas peakLus, XUMHYecKast
CBS13b, TEIUIOBOW 3(deKT peakiud, MOJb, MOJISIPHBI 00BEM, PacTBOp, 3/IEKTPOJIUTHI,
HE3JIEKTPOJIUThI, 37IeKTPOJIMTUYECKast AWCCOLMAIUS, peakldd WOHHOTO oOMeHa,
KaTa/jm3aTop, XUMHWUYecKoe paBHOBecue, oOpaThMble W HeoOpaTHMble —peakLvH,
OKUC/IUTeNTbHO-BOCCTAHOBUTE/IbHbIE  Deakl[UM,  OKUC/IWTeIb,  BOCCTAHOBHUTE/b,
OKHC/IeHHe U BOCCTAHOBJIEHWe, aoTponus, am@pOTepHOCTb, XWMHYeCKasi CBSI3b
(KoBasieHTHasi, WOHHasi, MeTajinyeckasi), KpUCTa//IMuecKasi peliéTKa, KOpPpOo3usi
MeTa/lJIOB, CIUIaBbl, CKOPOCTb XUMMUECKOM peakLyy, IpeJie/lbHO JOMyCTUMast
koHUeHTpauus [1/1K BelijecTBa;

W/UTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XMMWYECKUX TOHATUNA Y TPUMEHSITb 3TU
TIOHSITUS TP OTHMCAaHUU BeIlleCTB U UX TpeBpalleHul;

WCMO/b30BaTh XMMHUUECKYI0 CHMBOJIMKY [l COCTaB/ieHusi (opMys BelecTB U
ypaBHEHUN XUMUYECKHX peakiuii;

orpeZieNiiTb BajleHTHOCTb M CTeleHb OKWC/JEeHWS XUMHUYeCKMX 3/1eMEeHTOB B
COeJUHEHUSIX Pa3/MYHOrO COCTaBa, IMPUHA/AJIEXHOCTh BeIIeCTB K OMpeeiéHHOMY
KJIacCy COeZIMHEHWM 1Mo (opmysaM, BUJ XUMUUYECKOW CBsi3W (KOBaJieHTHasi, MOHHas,
MeTa/l/Invyeckas) B HeOpraHM4yeCcKuX COeJVHEHHUsIX, 3apsi/i HWOHa MO0 XUMHYeCKOH
(dopmMyne, xapakTep cpefibl B BOAHBIX PacTBOpax HEOPraHUYECKHX COeJVHEHWH, THII
KPHCTa/JIN4eCKOl pPelléTKA KOHKPETHOTO BelleCTBa;

packpbiBaTh cMbICa [lepuoanueckoro 3akoHa [I. V1. MeHzeneeBa U 1eMOHCTPUPOBATh
ero MOHMMaHWe: OMUCHIBATh M XapaKTepu30BaTh Tab/muuHyto ¢opmy Ileproandeckoii
CUCTEMbl XUMHWUECKUX 3JIEeMEHTOB: pa3/ivyaTh MOHATUSl «rjaaBHas mofrpynna (A-
rpymnmna)» u «mnobouHas mnogrpynma (b-rpymma)», Manble U Oosblivie TepHOABI,
COOTHOCHUTb 0003HaUeHHSs], KOTOPbIe UMEIOTCS B TIepHOANYECKO Tabvlie, C YMC/IOBBIMU
XapaKTepUCTUKaMHU CTPOEHUs] aTOMOB XWUMUUYECKHX 3/IEMEHTOB (COCTaB U 3apsf s7pa,
o0I11lee YKC/I0 3/1IEKTPOHOB U pacripefiesieHre UX T0 37eKTPOHHBIM C/I05iM), 0OBSICHATD



o0Imye 3aKOHOMEPHOCTH B W3MEHEeHHWU CBOWCTB 3/IEMEHTOB U WX COeJUHEHUN B
ripeiesiax MaJibIX IePUO/IOB U TJIaBHBIX MOATPYIIT C YUYETOM CTPOEHUS UX aTOMOB,
K/laccu(UILMpOBaTh XUMHUUECKHe 3/IeMeHThbl, HeopraHuueckue BelleCcTBa, XUMUYeCcKHe
peakiuu (10 YMCAy M COCTaBy YuyaCTBYIOIIMX B PeaKLMM BeLeCTB, M0 TEIIOBOMY
3¢ deKTy, Mo U3MeHeHUIO CTerleHell OKMCIeHNsI XUMUUeCKUX 3/1eMeHTOB);
XapaKTepu3oBaTh (OMMChIBaTh) 00I[Me U crienudruyeckre XUMHUYeCKHe CBOWCTBA
TMPOCTBIX U CJIOXKHBIX BeIIeCTB, MIOATBEP K/asi OMMCAHUe TIPUMepPaMU MOJIEKY/ISIPHBIX U
VIOHHBIX yPaBHEHUH COOTBETCTBYIOIIUX XMUMHUYECKUX peaKkLny;

COCTaBJISITh YPaBHEHUSI 3/IEKTPOIUTUUECKOM JUCCOLMALMN KUCIOT, Lje04eil U comel,
TOJIHbIe ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklyii HOHHOTO 0OMeHa, ypaBHEeHUs peakKLvi,
MO/ITBEP)KAAIOIINX ~ CYyL[eCTBOBaHHME TeHeTUUeCKOW CBSI3M MEXJy BelleCcTBaMHu
Pa3UUHBIX K/1aCCOB;

pPacKpbiBaTh CYLJHOCTb OKHUC/IUTeTbHO-BOCCTAHOBUTE/BHBIX Deaklvil TMOoCpeCTBOM
COCTaBJIeHHs 37IEKTPOHHOTO OajlaHca 3TUX peakLvi;

MPOTHO3MPOBaTh CBOMCTBA BeIeCTB B 3aBUCHMMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH
MIpOTeKaHWsl XUMUUeCKHX MpeBpallleHri B Pa3/IMYHbIX YCIOBUSX;

BBIYUC/ISITh OTHOCUTETbHYI0 MOJIEKY/ISIDHYIO M MOJISIDHYIO MaccChl BellleCTB, MaCCOBYIO
JIOJIF0 XUMUYEeCKOTO 37ieMeHTa 1o opmyJsie coelMHeHNs], MaCCOBYIO JIO/TO BellleCTBa B
pacTBope, MPOBO/IUThL PaCuéThl IO YpaBHEHHIO XUMHUYeCKOM peakLiy;

coOmo/iaTh  TpaBWIa T[I0JIb30BaHUSI XUMMUECKOW TIOCy/loM W  Jy1abopaTopHBbIM
obopy/J0BaHHEM, a TaK)Ke TpaBW/a OOpallleHHs C BeljeCTBaMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO /Ta00paTOPHBIX XUMUYECKUX OTIBITOB TI0 TIOJTYYeHUIO
1 coOMpaHMIo ra3000pa3HbIX BelecTB (aMMHAKa U YTIeKUCIOTO Ta3a);

TIPOBOJUTH peaKLH, TOATBep)K/Jatolllie KaueCTBeHHbI COCTaB Pa3/MUHBIX BeIlleCTB:
pacrio3HaBaThb OIBITHBIM TyTéM XJI0puf-, OpoMuz-, noaua-, Kapbonat-, docdart-,
CUUKAT-, Cyab(aT-, TUJPOKCU-UOHBI, KaTMOHbI aMMOHHS UM MOHBI M3yUeHHBIX
MeTaJUI0B, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHMUeCK1X BellleCTB;
MIPUMEHSITb OCHOBHbIE OIepaldy MbBICUTeIbHOU [IesiTe/TbHOCTU — aHa/M3 U CHUHTe3,
cpaBHeHHWe, 0000IIeHre, CHUCTeMaTH3al|io, BbISBIEHWE TPUYHUHHO-C/Ie/[CTBEHHbBIX
CBA3€M — /Ui U3yYeHUs] CBOMCTB BeIeCTB U XUMHUUYECKHUX peakLUil, eCTeCTBEeHHO-
Hay4HbIe MeTO/bI TI03HaHWs — HaOJTIoieHre, u3MepeHue, Mo/Ie/TMPOBaHue, SKCTIePUMEHT
(peanbHbIN U MBIC/IEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 K/TACC
KoiunvecTBO yacoB DJIeKTPOHHBIE
N;_w HaumeHoBaHMe pa3/e/ioB Beero Koutposbusie | ITpakTiueckue (Iél/ld)pOBble)
N/ | ¥ TeM NporpamMMbl paGoThI paGoTb o0Opa3oBare/ibHbIE
pecypchbl
Pa3pesn 1. IleppoHavyaibHble XUMHUECKHE TIOHATUSA
XuMust — BakHasi 00/1aCTh
11 eCTeCcTBO3HaHHUA U 5 0 7 bubmoreka [IOK
) MpaKTUUeCKOU https://m.edsoo.ru/7f41837c
JlesiTeJIbHOCTH Ue/ioBeKa
12 BeljectBa 1 xuMHuueckue 15 1 0 bubmoteka LIOK
) peakiuu https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pa3pen 2. BaxxHelnue npe/cCTaBUTe/ 14 HEOPraHUUeCKHUX BellleCTB
21 Boszayx. Kucnopog,. 6 bubmmoreka IIOK
' [ToHsiTHe 06 OKCHaX https://m.edsoo.ru/7f41837c
29 Bopopog.IlousiTre o 8 1 bubnuoreka IIOK
) KMCJIOTax U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopel. [ToHsTHE 5 1 1 bubmmoreka LIOK
) 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ/1aCChI
2.4 HeopraHuuyeckux 11 1 1 Eubmoreka LIOK
) P - https://m.edsoo.ru/7f41837c
CcoeIMHeHU
Wtoro no pa3peny 30

Pazpgen 3. Ilepuoanueckuii 3aKoH u Ilepuoguueckasi cucreMa XuMuuecKux 3sieMeHToB [I. V1. MeHenneeBa.
Ctpoenne atoMoB. XumMmnuecKasi CBfizb. OKHC/INTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKIiuu

3.1

[Teprogruecknii 3aKOH U
ITepyosuueckast cucreMa
XUMHUUYECKUX 3/1eMeHTOB /1.

bubmmoreka IIOK
https://m.edsoo.ru/7f41837c




N. Menpeneea. CTpoeHue
aToMa

XuMuueckasi CBSI3b.

39 Okuc/vTesibHO- 8 bubnuoreka IIOK
BOCCTaHOBUTeEJ/IbHLIE https://m.edsoo.ru/7f41837c
peakuu

Bbubmmoreka [IOK
Voro rio paspeny 15 httDs://In.edSO(])_.[ru/7f41837c
PesepBHOe Bpemst 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB 68
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9 K/TACC

KosmmuecTBO yacoB

J/IeKTPOHHbIEe
Ne HaumeHoBaHue pa3/ie/ioB (mudposbie)
Koutposibabie | IIpakTnueckue
/1 | ¥ TeM NporpamMMsbI Bcero oOpa3oBarTe/IbHBIE
padoThI PadoThI
pecypchl
Pazpgen 1. BeiecTBo U XMMHUeCKUe peakiuu
[ToBTOpEeHUe U yriaybsieHre
P Yoy bubmoteka LIOK
1.1 3HAHUM OCHOBHBIX Pa3zesioB 5 1
https://m.edsoo.ru/7f41a636
Kypca 8 knacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubmmoreka [IOK
' XUMHUYECKUX peakLui https://m.edsoo.ru/7f41a636
DJIEKTPOJIATUYECKAS
bubmoreka LJOK
1.3 aucconuanys. XuMuueckye 8 1 1
https://m.edsoo.ru/7f41a636
peakLiii B pacTBOpax
Wroro nio pasgeny 17
Pa3pgen 2. HemeTa/uibl M UX COeAUHEHMSA
OO0111as1 XapaKTepUCTUKa
. parTep Bbubmoteka LIOK
2.1 XUMHUYECKUX 37IeMEeHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. I'ajioreHst
OO0111ast XapaKTepUCTHKA
99 XMMUUYECKHUX 3/IEMEHTOB 6 bubmoreka IIOK
' VIA-rpymmel. Cepa u eé https://m.edsoo.ru/7f41a636
CcoeIMHeHUst
OO0111ast XapaKTepUCTHKA
. ParTep bubmmoreka IIOK
2.3 XUMUUYECKHUX dJIeMEeHTOB 7 1

VA-rpynmnsl. A3ot, ¢pocdop

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




" UX CoeJHEeHHA

OO6111as XapaKTeprucTHKa

24 XAMHUUYECKHX 3JIEMEHTOB 8 bubnuoreka IIOK
' IVA-rpymmsl. Yriepop u https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COeJUHEeHUS
Nroro nio pasgeny 25
Paspgen 3. Mera/iibl 4 X COeJUHEHUS
. b K
3.1 OO11re CBOMCTBA METAIOB 4 nmaotexa LO
https://m.edsoo.ru/7f41a636
39 BakHeli1ve MeTanbl ¥ UX 16 bubnuoreka IIOK
' Coe/IMHeHust https://m.edsoo.ru/7f41a636
Wroro no pa3peny 20
Pazpgen 4. Xumus 4 okpyKawujas cpeja
41 BemjectBa 1 maTepuansl B 3 bubmmoreka LIOK
' JKA3HU YeJjioBeKa https://m.edsoo.ru/7f41a636
Wtoro no paspeny 3
bubnuoreka IIOK
Pe3epBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB 68
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IIOYPOYHOE IVNTIAHNPOBAHUE

8 KJIACC
KoinuyecTBo yacoB DJIeKTPOHHBIE
Ne Jara nu¢poBbIe
Tema ypoka KonTposibabie | IIpakTHueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl

1 [Ipegmet xvmuu. Posib Xumuu B 1 Bbubnumoreka LIOK
JKU3HU UesioBeKa. Tesa u BelljecTBa https://m.edsoo.ru/ff0d210c

) [TonsaTHe 0 MeTOJax Mo3HAHUA B 1 bubmoteka LIOK
XAMUHA https://m.edsoo.ru/ff0d227e
[MpakTrueckas pabota Ne 1 «IIpaBumna

3 paboThI B 1ab0OpaTOpUM U MPUEMBI 1 bubmoreka IIOK
obpaiiieHusi ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHEM»

4 Yuctele BejectBa v cMecu. Crioco0bl 1 bubmoteka LIOK
pasfiesieHusi cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3zeneHue cMecel (Ha mpumepe 1 Bubmiorexa OK

A . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY ITIOBAPEHHOU COJIN)»
bub6 OK

6 ATOMBI ¥ MOJIEKY/IbI 1 nomiorexa L

https://m.edsoo.ru/ff0d2a6c

7 XuMuny4eckue 371eMeHThl. 3HaKU 1 bubnuoreka LIOK
(cMMBO/BI) XUMHYECKHX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble 1 C/10KHBIe BellleCTBa 1 Bubmiorexa [JOK

P = https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOEe yueHue 1 bubmmorexa OK

/AP i https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BelecTB.

BubmoTeka [IOK
10 Xumunyueckas (popmyJia. BasreHTHOCTb
opwy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUYECKUX 3/IeMEeHTOB
1 OTHOoCHUTebHAs aTOMHasi Macca. bubnuoreka LIOK
OtHocUTebHasA MOJIeKy/IIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMHUYEeCKOro bubmoreka IIOK
3/IeMeHTa B COeJUHEeHUU https://m.edsoo.ru/ff0d350c
13 KosmnuectBo Bejectsa. Moiib. Bbubmmoreka IIOK
MonsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUeCKUe siBJIeHU. bubnuoreka LIOK
XuMHueckasi peakius https://m.edsoo.ru/ff0d37fa
15 [1pr3HaKu U yC/I0BUS TIPOTEKAHUSA bubmoreka IIOK
XUMUYEeCKUX peaklyi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHHs MacCChl BellleCTB. bubmmoreka LIOK
XHUMHUUeCKre ypaBHeHUs! https://m.edsoo.ru/ff0d3b88
Bbluncienust KonuuecTsa, MacChbl
17 Bell[eCTBa M0 YPaBHEHUSM bubmorexa [JOK
. yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX peakLyn
Knaccudukanys XuMuueckux
18 eakLMi (coeiMHEeHNs], Pa3/10XKeHUs Bubmiorexa [JOK
beaxt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelrieHusi, 0OMeHa)
M. B. J/IoMOHOCOB — yUéHbIN-
19 sHLMK/IoNIeAucT. O6o0IIeHre U bubmorexa OK
H pHCT. Hj https://m.edsoo.ru/ff0d40c4
CHCTemMaTH3alys 3HaHUMN
20 KontponbHas pabora Nel 110 Teme bubmoTeka [IOK
«BelllecTBa ¥ XMMHUUYeCKHe peakLyin» https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs rasos. Cocras Bbubmoteka LIOK

Bo3ayxa. Kucmopos — s/1eMeHT U

https://m.edsoo.ru/ff0d448e




rpocToe Belectso. O30H

®du3rueckre U XMMHUUecKre CBOMCTBA

22 Kuciopo/ia (peakuyd OKUC/IeHUs Bubmmorexa OK
po/a (peaxd ’ https://m.edsoo.ru/ff0d4614
ropenwue). [TousTre 06 oKcuaax
CriocoObI 1oJTyueHHst KUCJI0PO/ia B
bubmoreka [IOK
23 nabopaTopuy ¥ POMBIIIITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[TpumeHeHue KucI0pOJa
TernoBoii 3¢dekT xrMHUyeckoi
24 peakiy, IOHATHEe O bubmoreka LIOK
TEePMOXUMUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHAO0TepPMUUYECKUX peaKLUsIX
TomuBo (HedTh, yro/ib U MeTaH).
25 3ar HBHEIEI/IECI;OB yxa CIIOCOOBI iro Bubmorexa LIOK
P AYXS, https://m.edsoo.ru/ff0d4c4a
npe/i0TBpall|eHus
[TpakTrueckast pabota Ne 3 110 Teme
26 «[Tomyuenue u cobrpanue Bubmiorexa IOK
y P . https://m.edsoo.ru/ff0d4ae2
KUCJIOPO/Ia, U3yueHre ero CBOMCTB»
57 Bogopoa — s/emMeHT U rpocToe bubmoreka IIOK
BelecTBO. HaxoxxzaeHuve B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 dusryeckre U XMMUYeCKUe CBOMCTBa bubmoteka LIOK
Bozopoaa. [IpumeHenue Bomopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCJIOTaX U COJMSX Bubmaorexa OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1oJTyueHHst BOIOPO/ia B Bbubmmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 110 Teme
bubmoreka [JOK
31 «[TonmyueHue u cobrpaHre BoJopoja,

H3yueHHe ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42




MosnsipHelii 06bEM ra3oB. 3aKOH

bubmoTeka 1IOK

32
ABoOrazipo https://m.edsoo.ru/ff0d542e
Brruncienusi 06b€Ma, KoiMuecTBa
bubmoreka [JOK
33 BelljecTBa rasa Io ero u3sBeCTHOMy
B https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY Bell[eCTBa W 00bEMY
BbrurcieHnst 00bEMOB T'a30B 110
34 aBHEHUIO peakl[y Ha OCHOBe Bubmiorexa [JOK
P ..p 1 o https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOILLIEHUI T'a30B
35 dusnyeckre U XMMUYeCKUe CBOMCTBa bubmoreka LIOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuH. [ToHsTHE 00 Bbubmmoreka LIOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.
37 HacslljeHHble U HeHaCbIl|eHHbIe bubnmoreka IIOK
pacTBOpbl. MaccoBast ZjoJ1s1 BeljecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTryeckast pabora Ne 5 1o Teme
n «IIpuroroByieHre pacTBOPOB C bubmoreka IIOK
ornpe/leTEHHON MaCCOBOMU Jj0/ieit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BelleCTBa»
39 KontposbHast pabota Ne2 o Teme bubmioreka LIOK
«Kucnopoza. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupbl: cocTaB, KiaccubuyKaiys, Bbubmmoreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHre U XMMUYeCKHe CBOMCTBa
bubmoreka [JOK
41 KUC/IOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(dOoTepHBIX OKCH/IOB
42 OcHoBaHus: COCTaB, K1acCU(pUKALUS, bubmoreka LJOK




HOMEHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHre U XMMUUYeCKHe CBOMCTBA bubmoteka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, Knaccudukaiiys, bubmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHre U XMMUYeCKHe CBOMCTBA Bubmoreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpefHue): HOMEHKIATYpa,
(cpeppirte) P bubmoreka LIOK
46 CrocoObI TIOSTyYeHu s, XUMUUeCcKre
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[MpakTrueckast pabota Ne 6. Perienue
47 9KCIIep¥MeHTa/IbHBIX 3a/iau I10 Teme bubmoreka LIOK
«OCHOBHBI€ K/1aCChl HEOPraHUYeCKUX https://m.edsoo.ru/00adSb7c
COoeIMHEHUI»
['eneTnueckas CBsA3b Me
Ay bubmoreka [IOK
48 KJlacCaMH HeopraHu4ecKux
. https://m.edsoo.ru/00ad9a50
COeJJTHeHUI
49 O06o00611IeH1e U CHCTeMaTH3als Bbubnmoreka LIOK
3HaHUM https://m.edsoo.ru/00ad9cb2
KonTponbHas pabota Ne3 110 Teme
" Bbubmoteka LIOK
50 OCHOBHBI€ KJ1aCChl HEOPraHUYeCKUX
. https://m.edsoo.ru/00adSela
CcOoeIMHeHU
[TepBble MOMBITKY KIaCCU(PUKALU
bubmoreka IIOK
51 XUMHUUECKUX 3/1eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpyIax CXO4HbIX 37IeMEeHTOB
[Teproanrueckuii 3aKOH U
bubmmoreka LIOK
52 Ilepuognueckas cucrema

XUMUUYeCKUX dyiemeHToB [. U.

https://m.edsoo.ru/00ada52c




MenpeneeBa

53 [Tepriofpl, rpymIibl, NOATPYIIIIBI bubmmorexa OK
pYO/BL, Py » IOATpY https://m.edsoo.ru/00ada52c
54 Ctpoenuve atoM0B. COCTaB aTOMHBIX bubmuoreka LIOK
saaep. M30Tomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/104€eK
. bubmoteka LIOK
55 aToOMOB 3/1eMeHTOB [leproguueckon
https://m.edsoo.ru/00ada6bc
cucremel /1. 1. MeHzeneeBa
XapakTeprucTiKa XMMUUeCKOr o
56 3/IEMEHTA I10 ero I0JIOKeHUIO B bubmoteka LIOK
[Tepuoanueckoii cucteme [. U. https://m.edsoo.ru/00ada824
MenpesneeBa
3Hauenue [leprogrueckoro 3akoHa
57 [I11 Pa3BUTHSL HAYKU U NTPaKTUKU. [1. Bubmioreka IIOK
U. MeHnpeneeB — yuéHbIi, nearor U https://m.edsoo.ru/00ada96e
rpaXkJaHuH
Pe3sepBHbiil ypok. O6061IeHue 1
P P \L,u bubmoTeka 1IOK
58 crCTemMaTv3aLys 3HaHUM /
. https://m.edsoo.ru/00adb33c
Bcepoccwuiickasi mpoBepouHast paboTa
KonTponbHas pabota Ne4 110 Teme
59 «CTpoeHue atoMa. XuMuueckas bubmoteka LIOK
CBsA3b» / Bcepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHasi pabora
60 O/1eKTPOOTPULaTeIbHOCTh aTOMOB bubmoreka IIOK
XAMHUUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
61 VoHHasi xummyeckast CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nosnsipHast XUMU4yeckas bubmoteka LIOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HerossipHas 1 bubmmoreka IIOK
XAMUUeCcKast CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUC/IEHUS 1 Brbmorexa [JOK
https://m.edsoo.ru/00adae28
65 OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbIE 1 bubmoreka LIOK
peakLuu https://m.edsoo0.ru/00adb076
66 Oxucnureny ¥ BOCCTaHOBUTEIU 1 bubmorexa OK
https://m.edsoo.ru/00adb076
Pe3sepBHbIil ypok. O606IIeHHE U
67 cucTeMaTy3alys 3HaHU 110 TeMe 1 bubmoteka LIOK
«CTpoeHure atoMa. XuMHuecKas https://m.edsoo.ru/00ad9cb2
CBA3b»
68 Pe3epBHbIii ypok. Obo61meHve u 1 Bubmioreka IIOK
cucTeMaTtr3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 K/TACC

KosmmuecTBo uacoB

J/IeKTPOHHbIE
Ne ara u(pposbIe
Tema ypoka Konrposbabie | IIpakTndeckue A mupp
n/n Bcero u3yudeHHusi | oOpa3oBaTe/IbHbIE
pPadoThI padoThI
pecypchl
[TeprorueCcKuii 3aK0OH.

1 [Teprogyueckas cucrema 1 bubmoreka LIOK
XUMUYeCKUX 371eMeHTOB [1. M. https://m.edsoo.ru/00adb59e
MeHnjeneeBa
3aKOHOMEPHOCTH B

’ M3MeHeHHH CBOMCTB 1 bubnuoreka LIOK
XUMHUUYECKHUX 3JIeMeHTOB https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MepuooB
Knaccudukauys u

3 HOMEHKIIATYDA 1 bubmioreka LJOK

P https://m.edsoo.ru/00adb7e2
HeopraHuuyeCKux BellleCTB
Buzbl XuMrueckoi CBsi3U U
bubmoreka IIOK
4 TUTTbI KPUCTAJTTAUECKUX 1

. https://m.edsoo.ru/00adbac6
peréToK
KouTpospHast pabota Nel o
TeMe «lloBTOpeHue U

5 yray6ieHue 3HaHUN 1 1
OCHOBHBIX pasfiesioB Kypca 8
K/aacca»

Knaccudukarys XuMuueckux
. bubmoreka IIOK
6 peaxLivi 110 pa3/IMYHbIM 1

IMPpHU3HaKaM

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




[ToHaTHE O CKOPOCTH
XUMHUYECKOW pPeakLiu.

bubmoreka LIOK

7 [ToHATHE O TOMOT'€HHBIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsIX
[ToHATHE 0O XUMUYECKOM
paBHOBecHUU. PaKTOPEI,

3 B/IMAIOLLIE HA CKOPOCTh bubmoreka LIOK
XUMHUUECKOM peakLiiy 1 https://m.edsoo.ru/00adc28c
TMOJI0)KeHHEe XUMUYEeCKOTo
paBHOBeCHUsI

9 OxucmTeNEHo- Bubmoreka LIOK
BOCCTAaHOBUTE/IbHbIE PeaKLu1 https://m.edsoo.ru/00adcade
Teopus 3/1€KTPOUTUUECKOU

10 aucconuany. ChibHbIE U Bubmorexa OK

https://m.edsoo.ru/00adcd68
cs1abble 371eKTPOJTUTHI

11 VoHHble ypaBHeHUs peakLvi Bubmmorexa [JOK

https://m.edsoo.ru/00add448
XrMHYecKre CBOWCTBA KUC/IOT
Y OCHOBaHUI B CBeTe
12 TIpe/ICTaB/IeHUH 00 Bubmmorexa [JOK

. https://m.edsoo.ru/00add5d8
371eKTPOJIMTUYECKOM
JCCOoLaLn
XvMHYecKue CBOWCTBa coJiel

13 B CBeTe Tpe/iCcTaB/ieHnid 00 bubmioreka LJOK
3/71eKTPOJIUTHUECKON https://m.edsoo.ru/00add8b2
JrccoLalyn

14 [ToHsiTHE O TUAPO/M3e COoMei Bubmmorexa [JOK

https://m.edsoo.ru/00add9d4

15 O06o00611eHre U bubmioteka LJOK




CcHCTeMaTH3al[ysl 3HaHUMN

https://m.edsoo.ru/00addd12

[TpakTrueckast pabora Ne 1.

16 «PellleHe bubmiorteka LJOK
https://m.edsoo.ru/00addbfa
3KCIepUMeHTasbHbIX 3aau»
KontposeHast pabota Ne2 1o
17 TeMe «DJIeKTPOJIUTUYeCKast Bbubmioreka LIOK
aucconuanus. XvuMuueckye https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
OO0r11ast xapaKTeprUCTHKa BuGmorexa LIOK
18 rajoreHoB. X¥MUUeCKHe
. https://m.edsoo.ru/00addfe?
CBOWCTBA Ha NpUMepe Xj10pa
Xnoposogopoz. CossiHast
19 KUCJIOTa, XUMUUeCcKre bubmoreka LIOK
CBONCTBA, MO/Ty4YeHue, https://m.edsoo.ru/00ade104
TpUMeHeHHe
[MpakTryeckast pabora Ne 2 10
20 TeMe «[lonyuyeHue cossiHOM bubmoteka LIOK
KUCJIOTHI, U3y4yeHue eé https://m.edsoo.ru/00ade348
CBOMUCTB»
BbruriciieHusi o ypaBHEHUSIM
71 XUMUYECKUX peaklyi, ecu bubnuoreka LIOK
OJIVH U3 peareHTOoB [laH B https://m.edsoo.ru/00ade488
130bITKE
2 OO0111as1 XapaKTepUCTUKA bubmioreka LJOK
371eMeHTOB VIA-rpymniibl https://m.edsoo.ru/00ade64a
AnnoTtponHble MO,[LI/ICI)I/IKHL[I/II/.I' BuGorexa LIOK
23 cepsl. HaxoxzeHue cepsl U eé

COeZIMHeHU B TIPUPO/e.

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




XHWMHUUeCKHe CBOMCTBA Cepbl

CepoBoi0po/i, CTpOeHUe,

bubmiorteka LJOK

24 (usHieckye M XuMHeckHe https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepsl. CepHast

75 KHUCJIOTa, (pM3UUecKre u Bbubmioreka LIOK
XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpYMeHeHHe
XHUMHUUeCKHe peakijy,
JieXallyie B OCHOBe
MIPOMBIIIJIEHHOT O Criocoba

26 TOTyYeHHUs1 CePHOU KUC/IOTHI. ngi?;if;i?ﬁ};oa decBa
XUMHUeCKoe 3arpsi3HeHre .
OKpY>Katollleil cpe/ibl
COeIMHeHUsIMU Cepbl

97 BoIuric/ieHre MacCoBOM /101 bubmoreka IIOK
BBIXO/Ia MIPOAYKTA pPeakLuu https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA
71eMeHTOB VA-rpymnsl. A30T, Bu6 OK

28 PACIPOCTPAREHE B IPHPOAS, htIstJ:]/I;IrTeecll(sé:)(])_.lru/OOadeeaG
(busmyeckre ¥ XuMU4ecKre
CBOMCTBA
AMMMaK, ero ¢pusuueckre u BuGorexa LIOK

29 XUMUACCKHE CBOMCTBA, https://m.edsoo.ru/00adf004
rofyueHre U mpuMeHeHue
[MpakTryeckast pabora Ne 3 o

30 TeMme «IlonyueHre ammuaka, Bubmmorexa LIOK

H3yueHHe ero CBOMCTB»

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




A30THas KUCJI0Ta, eé

bubmoteka LIOK
31 (bu3nueckre U XUMHUYeCKre
. https://m.edsoo.ru/00adf306
CBOMCTBA
Ncmonb30BaHMe HUTPATOB U
COJield aMMOHHS B KaueCcTBe

3 MHUHEPAJIbHBIX y100peHH. Bbubmoteka LIOK
XHUMHUUeCKoe 3arpsi3HeHne https://m.edsoo.ru/00adf518
OKpY’Karolllei cpefibl
COeJMHEeHUSIMU a30Ta
docdop. Okcug ocdopa (V)

33 1 dochopHas KUCIIOTa, Bbubmoteka LIOK
¢busnyeckre U XUMUUYECKHe https://m.edsoo.ru/00adf68a
CBOMCTBa, NOJIy4YeHre
Wcrnionb3oBanue docdatos B

34 KayeCTBe MUHepabHbIX Bbubmoteka LIOK
ynobpeHuid. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
MIpUPOJHOI cpefibl (hocdaTamu
Yrnepoa, paclipoCcTpaHEeHUE B

35 pu E g c[]))mnl?leCKII)/Ie U Bubmmorexa [JOK

PHPOAE, 8 https://m.edsoo.ru/00adfd9c
XUMUUeCKUe CBOMCTBA
Oxkcuppl yraeposa, ux
¢bur3nueckre U XUMHUYeCcKue
N bubmiorteka LJOK
36 CBOMCTBA. JDKOJIOTUUeCKHe
https://m.edsoo.ru/00adfebe
1po6/IeMbl, CBSI3aHHBIE C
okcuzioM yriepoga (IV)
, bubmiorteka LJOK

37 YrobHas KUCiIoTa v eé CoJiu 4

https://m.edsoo.ru/00ae006c

o [MpakTryeckast pabora Ne 4 110 bubmioreka LJOK

TeMe "[lonyyenue

https://m.edsoo.ru/00ae027e




YTJIEKHMCIIOTO Tas3a.
KauecTBeHHast peakiysi Ha
KapOoHaT-MOH"

[TepBoHaua/ibHBIE TIOHATHS 00

bubmoTeka LJOK
39 OpraHuyYyeCcKUXx BeljecTBax Kak
https://m.edsoo.ru/00ae054e
0 COoe/IMHeHUSIX yryiepoja
. bubmioTteka LJOK
40 KpemHuli 1 ero coeiuHeHUst
https://m.edsoo.ru/00ae080a
[TpakTrueckast pabora Ne 5.
Perienune
bubmioTeka LJOK
41 JKCIIepUMEeHTa/IbHBIX 3a/jay 110
. https://m.edsoo.1ru/00ae0bf2
TeMe «BakHeuime
HeMeTaJl/Tbl U UX COeJJUHeHUsI»
KonTponbHas pabora Ne3 1o
. bubmioTteka LJOK
42 Teme «BakHewive
https://m.edsoo.ru/00ae0e18
HeMeTaJl/Tbl ¥ UX COeJUHeHUS»
OO0111as1 XapaKTepUCTUKa
XUMHUUECKUX 3/IEMEHTOB —
MeTa/u10B. MeTa/inyeckas
bubmiorteka LJOK
43 CBSI3b U MeTa/l/InyecKas
. https://m.edsoo.ru/00ae103e
KpHCTa/l/TMuecKasi peliéTka.
®du3nueckue CBOMCTBA
MeTaJslJIoB
XuMuyeckue CBOMCTBa
44 MeTaslloB. bubnuoreka LIOK
ONeKTPOXUMHUUECKUM PSJ] https://m.edsoo.ru/00ae1156
HarpspKeHUH MeTasljioB
45 OO61ue criocobbI TOTyueHUst bubmioreka LJOK

MeTa/1oB. CIl/IaBbI.

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




BbIunc/ieHus 10 ypaBHEHUSM
XUMUYECKUX peaklyi, eciu
O/IVH U3 PeareHTOB CO/IePXKUT
TpuUMecH

[ToHsATHE O KOPpPO3UUN

bubmioTeka LJOK

46
MeTasyioB https://m.edsoo.ru/00ae1278
bub6 OK
47 [[lenoyHbIE METAJTBI nomorexa I
https://m.edsoo.ru/00ae14b2
48 OKcHUbI ¥ TUAPOKCU/IBI bubmioreka LJOK
HaTpUA U Kaausd https://m.edsoo.ru/00ae14b2
49 [Tes1ouHO3eMesIbHbIE MeTaJl/lbl bubmoteka LIOK
— Ka/IbLIUA U MarHum https://m.edsoo.ru/00ael5e8
50 Baxxnetriiive coeliHeHUs bubmuoreka LIOK
KaJIbL{Us https://m.edsoo.ru/00ael5e8
£1 O06o00611eHre 1
CcHCTeMaTH3al[ys 3HaHUM
- JKécTKOCTb BOJIBI M CITOCOOBI bubmoreka IIOK
eé ycTpaHeHUs https://m.edsoo.ru/00ae1886
[MTpakTryeckast pabora Ne 6 110
S bubmoteka LJOK
53 TeMme "JKECTKOCTb BOJbI U
. N https://m.edsoo.ru/00aelae8
MeTO/ibl €€ yCTpaHeHUs!
54 ATFOMUHMA bubmoteka LJOK
https://m.edsoo.ru/00aelc64
cc AmdoTepHbIe cBoMCTBa bubmoteka LIOK
OKCH/Jia U TUAPOKCUZA https://m.edsoo.ru/00aelc64
56 JKees0 bubmioteka LJOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUBI U COTU bubmioTeka LJOK




kenesa (IT) u »xenesa (I11)

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

cg O06o00611eHre 1
CHCTeMaTH3al[ys 3HaHUM
[MpakTrueckas pabota Ne 7.
Pelenue
bubmoreka IIOK
59 5KCIepUMEeHTa/IbHBIX 3a/iau 110
. https://m.edsoo.ru/00ae3de8
TeMe «BakHel111e MeTasibl U
HX COeIMHEHHs»
BbrurcieHusi o ypaBHeHUSIM
XUMHUUeCKUX peakLuii, ecyiu
O/IVH U3 peareHTOoB /laH B
bubmoreka IIOK
60 M30BITKE WK COJIEPXKUT
https://m.edsoo.ru/00ae1750
npuMecu. BeruncieHus
MAacCCOBOH JI0/IA BBIXO/a
MPOJYyKTa peaklyu
61 O06o00611eH1e U
cUCTeMaTu3alus 3HaHUM
KontposeHast pabota Ne4 o
62 TeMe «BakHelillive MeTasljibl U
VX COeIMHEHHS»
BeijectBa 1 MaTepuansl B
. bubmioTteka LJOK
63 TOBCE/THEBHOM YKU3HU
https://m.edsoo.ru/00ae3f50
yesioBeKa
64 XHUMHyYecKoe 3arpsisHeHue bubmioreka LJOK
OKpY>Katollleil cpe/ibl https://m.edsoo.ru/00ae4270
65 Posb XxvMuu B pelieHuu bubmoreka LIOK
9KO0JIOTUUYECKHUX TPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHIe bubmoteka LIOK




1 CUCTeMaTu3alys 3HaHUH

https://m.edsoo.ru/00ae0d0Oa

67 Pe3sepBHbIii ypok. O606111eH1e 1 bubmoreka IIOK
Y CUCTeMaTu3alys 3HaHUH https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypok. O60061IeHHEe 1 bubmoreka LIOK
Y cUCTeMaTu3alys 3HaHUH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB 68

[10 ITIPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
e Xuwmus, 8 knacc/ T'abpuensa O.C. U3patenbckuii ieHTp «[IpocBelijeHre»
e Xumus, 9 knacc/ Kysnerjora H.E., TuroBa H.H., I'apa H.H. M3gaTenbckuii 1ieHTp
«Benrana-I"pad»
Tabmurer:
[Teproguueckas cucteMa xuMuueckux 3nemMeHToB . Y. Menzeneesa,
Tabnumiia pacTBOPUMOCTH,

ONeKTPOXUMUUYECKUH PsiJl HAalPsDKeHUsT MeTaslJioB

METOAUYECKUWE MATEPHUAJIBI /11 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBEHb.-
Peanuzarusi-tpe6oBanuii-®I"OC-0cHOBHOT0-00111er0-00pa30BaHusl. -

MeTtognueckoe-riocobue-aisi-yuntess.pdf

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI M PECYPCbl CETH
NHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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