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IIOACHUTEJIBHAA 3AIIMCKA

[TporpamMma MO XWMMHH Ha ypOBHE OCHOBHOTO 0OIero o0pa3oBaHUs
cocTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/jbTaTaM OCBOEHUS OCHOBHOU
oOpa3oBaTe/bHOM  MpOrpaMMbl  OCHOBHOTO obiero obpa3oBaHus,
nipefctaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (efepasbHOM paboueit
MPOrpaMMbl  BOCTIMTAaHUS M C YYETOM KOHLIETIL[UW TIpero/jaBaHusi yueOHOTO
npeaMeTa «XWMHS» B 00pa3oBaTeNbHBIX OpraHM3alUsaX PoccuiicKoi
DepepaLyu.

[TporpaMMa Mo XWMWHM [aéT TIpeZCTaB/ieHHe O IieJisx, OOIel cTpaTeruu
oOyueHMs, BOCIUTAHUS W Pa3BUTHUS O0YyUarOMUXCS CPeACTBAMH yueOHOro
npefMeTa, yCTaHaB/ivWBaeT  o0si3aTeslbHOe  TIpe]METHOE  COjleprKaHue,
rpelycCMaTpyBaeT pacripe/ie/ieHde ero o KjaccaM M CTPYKTypUpOBaHHe TI0
pasfieslaM U TeMaM TpOorpaMMbl M0 XUMHH, Ofpefie/isieT KOJudeCTBeHHble U
KaueCTBeHHbIe XapaKTepPUCTUKHU cojlep>KaHus, pPEKOMEeHyeMY0
MOC/IeOBaTe/IbHOCTh  M3Y4YeHUsI XMMUU C YYETOM MEXIPEJMETHbIX U
BHYTPUIIPEIMETHBIX ~CBsi3el, JIOTHKA Yy4ueOHOTO TMporiecca, BO3pPaCTHBIX
ocobeHHOCTel 0O0yuaroIuxcsi, orpejesnseT BO3MOXHOCTU TIpeameTa st
peanu3aliii TpeOOBAHWM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 0Opa3oBaTe/TbHOM
TporpamMMbl Ha YPOBHE OCHOBHOTO 0011jero oOpa3oBaHusl, a TakXe TpeOOBaHUM
K pe3ynbTaTaM OOyueHWs XMMHM Ha YPOBHe Iiejieli W3yueHHs TIpegMeTa M
OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTe/bHOM [esTeTbHOCTU 00yuarolerocs o
OCBOEHHIO yueOHOT0 COo/lepyKaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW /i (POPMHPOBAHUSI MHPOBO33PEHUS
00yuJaroILerocs, ero rpe/CTaB/eHUN 0 MaTepUaIbHOM eJIMHCTBE MHUPA, BaXKHYHO
poJib UrpatroT hopMUpyeMble XUMUeN Mpe/iCTaB/leHusl 0 B3auMOIIpeBpalleHUsIX
3Hepruy ¥ 00 IBOJIIOLIMK Bel[eCTB B TPUPOJAE, O TYTAX pelleHus T/106ambHbIX
rpo6jieM yCTOMUMBOTO pa3BUTHS UellOBeUeCTBa — ChIPhEBOM, YHEPreTHUeCKOMu,
TIUILIEBOM 1 9KOJIOTMUeCKOU 6e301acHOCTH, TTpo0/ieM 3[paBOOXPaHeHUsl.

N3yueHne XUMUU:

criocobCTByeT peanv3aliid  BO3MOXKHOCTEM /iJii  CAaMOpPa3BUTHSL |
dopMupOBaHHs KyJAbTYpbl JIMYHOCTH, €€ o0ueld u (yHKIHOHATEHOU
IPaMOTHOCTY;

BHOCHT BKJIaJ] B JOPMHpPOBaHHE MBIIJIEHUSI U TBOPUECKUX CIIOCOOHOCTEH
00yuaroIuxcs, HAaBBIKOB MX CAMOCTOSITeTbHOW YyueOHOW [1esTelbHOCTH,
JKCIepUMeHTalbHbIX M HWCC/Ie0BaTebCKUX yMeHUM, HeoOXOAWMBbIX KakK B
TOBCeJHEBHOM >KU3HU, TaK 1 B TIPO(eCcCUOHAILHOM /lesITe/IbHOCTH;



3HAKOMUT CO CIeliu(UKOM HayuHOI'O MBbIIIEHUS], 3aK/la/ibIBaeT OCHOBBI
LIeJIOCTHOTO  B3IJIila HA eAWHCTBO TIPUPOAbI W UeJIOBEKa, SBJISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUM €CTECTBEHHO-HaYYHOM I'PaMOTHOCTH
00y4JaroIIMXCs;

crioco6cTByeT (hOpMUPOBAHHIO [IEHHOCTHOTO OTHOIIIEHUS] K €CTeCTBEHHO-
HayyHbIM 3HaHUSM, K TPUPOJle, K UeJIOBeKy, BHOCUT CBOM BK/Iaj, B
9K0JIOTUYECKOe 0Opa3oBaHHe 00yUaroIuXCsl.

ITaHHbIe HarpaB/eHUsI B 00yUeHHH XUMUKM 00eCrIeurBarOTCs CTel[i(UKOM
co/lep>KaHusl  yueOHOro TIpeiMeTa, KOTOPBIM  SIBIASIETCS  I1e/larOTHYeCcKd
aZlanTUPOBaHHBIM OTpakeHWeM 0a30BOM HAyKW XWUMHM Ha Orpe/ie/IEHHOM 3Tarie
eé pa3sBUTHUSL.

Kypc XxvMuM Ha ypoBHe OCHOBHOTO 00IIjero oOpa3oBaHHsI OPUEHTHPOBAH
Ha OCBOeHHe OO0yuaroImUMHCS CHCTeMbl I€PBOHAYA/IBLHBIX TTOHSATHNA XWUMHH,
OCHOB HEOpraHW4YeCKOW XMMHUU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSITHN
OpraHUYeCKOU XHMUH.

CTpyKTypa cofiep>KaHusI IpOrpaMMbl TI0 XMMHK C)OpMHpOBaHa Ha OCHOBe
CHUCTEMHOT0 MoaxoJa K eé usyueHuto. Copep>xaHvie CKIaJbIBaeTCsl U3 CUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIeMeHTe U BelleCTBe W CUCTeMbl TIOHSITUA O
XUMHUecKoi peakid. O6e 3TH CHUCTeMbI CTPYKTYPHO OpPraHW30BaHBI I10
TIPUHLIMITY TI0C/Ie[J0BaTe/IbHOIO0 Pa3BUTHs 3HAHMKM Ha OCHOBE TeOpeTUUeCKUX
TMpe/ICTaB/I€eHUM PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YUYeHUsI KaK OCHOBBI BCETO eCTeCTBO3HAHNS;

— Ilepuogunueckoro 3akoHa [. 1. MeHjesieeBa KaK OCHOBHOI'O 3aKOHa
XUMMUU,

— YUY€eHHs O CTPOEHMH aTOMa U XMMUUYEeCKOU CBSI3U;

— TpeAcTaBleHU 00 3IeKTPOJUTUUYECKON [UCCOI[Mal[iy BeIecTB B
pacTBoOpax.

TeopeTuueckre 3HaHUSI pACCMATPUBAIOTCA Ha OCHOBe SMITMPUYECKU
MOMYyUeHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCSl TOC/e0BATe/IbHO OT
OJJHOTO ypOBHA K [JIDyrOMYy, BBINOMAHSAS (YHKIMM  OOBSICHEHUS U
MPOTHO3UPOBaHUs CBOWCTB, CTPOEHUS U BO3MOXXHOCTEM MPAKTUUYECKOTrO
TIPYMeHEeHUs Y TI0/TyYeHHs U3yuaeMbIX BelleCTB.

OcBoeHne TMporpaMMbl TI0 XHUMHH CIOCOOCTBYyeT (POPMHPOBAHHIO
Mpe/CTaBlIeHUs] O XMMHUUECKOW COCTaB/ISIFOLed HAayYyHOW KapTWHbBI MHUpa B
JIOTHKe eé CUCTEMHOU NPUPO/bI, LIECHHOCTHOTO OTHOLIIEHUS] K HAYUHOMY 3HaHUIO
Y MeTOJjaM T03HaHUs B HayKe. V3ydyeHre XMMUM MPOUCXOUT C MIPUBJ/IeUeHUEM
3HaHUM W3 paHee W3yueHHbIX y4ueOHbIX TpeaAMeToB: «OKPY>KaroImMi MUpP»,
«buonorus. 5-7 knaccel» U «®PuU3uKa. 7 Kj1acc».



[lpy u3yyeHUM XUMHUK TPOUCXOAUT (HOPMUPOBAHWE 3HAHWW OCHOB
XUMHUUECKOM HayKd KakK 00/1acTU  COBpEMEHHOTO  eCTeCTBO3HaHMS,
MpaKTUYeCKON JiesTe/IbHOCTA 4YejioBeKa U KaK OJHOr0 W3 KOMIIOHEHTOB
MHUDPOBOM Ky/JbTYypbl. 3afiaua y4eOHOTO TipeiMeTa COCTOMT B (HOPMHUPOBAHUU
CUCTeMbl XMMMWUYECKUX 3HAHUM — Ba)KHEWIIWX (paKTOB, MOHSTHUM, 3aKOHOB U
TeOPeTUUeCKUX TI0/I0KEHUH, AOCTYMHBIX 0000IIeHrii MHPOBO33pPeHUeCKOro
XapakTepa, si3blka HayKH, B MPUOOIIIeHUM K HayuyHbIM MeTOZaM IT03HaHUs TIPH
M3yueHUU BeleCTB U XUMHYeCKUX peakluii, B ()OpMUPOBaHWK U DPA3BUTUU
Mo3HaBaTe/JIbHbIX YMEHUM U WX TMpUMeHeHWM B yuyeOHO-TI03HaBaTelbHOW U
yueOHO-UCC/Ie/[OBaTeIbCKOM  /1eATe/TbHOCTH, OCBOEHWH TMpaBWi1 0e30macHOro
oOpalljeHus C Bell[eCTBaMH B TIOBCeJHEBHOU JKU3HHU.

[MIpy w3yyeHMM XWUMHUU Ha YPOBHe OCHOBHOTO o00Iiero ob6pa3oBaHUs
Ba)KHOe 3HaueHHe MpruoOpesy Takue 1ie/i, Kak:

— ¢dopMHUpoOBaHUWe HWHTE/IEKTya/IbHO Pa3BUTON JIMUHOCTH, TOTOBOM K
camMo0bpa3oBaHUI0, COTPYAHUUYECTBY, CAMOCTOSATETbHOMY TIPUHSTUIO PellleHuH,
criocobHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCJIOBHUSM >KU3HHU;

— HarmpaB/eHHOCTb OOyueHHsI Ha CHUCTeMaThyeckoe TMpHOOIeHMe
00y4JaroIuxcss K CaMOCTOSITe/IbHOM TI03HaBaTe/IbHOM [leATe/TbHOCTH, HayYHbIM
MeTO/]aM TI03HaHUs, (POPMHPYIOIIMM MOTHBAI[MIO U Pa3BUTHE CIIOCOOHOCTEM K
XUMUWY;

—  obecrieueHWe  yCJOBHM,  CIOCOOCTBYIOIIUX  MPHUOOpPETEHHIO
OOy4YarIMMHUCS  OMbITa  pa3HOOOpa3HOM  JesiTeIbHOCTU, T[IO3HAaHUS U
CaMOTIO3HaHUsI, K/IHOUEBbIX HABBIKOB (K/IHOUEBBIX KOMITETEHIIUM), HWMEeIOIIUX
yHUBepCa/bHOe 3HaueHue [ijisl pa3/IMuHbIX BU/IOB JesiTe/TIbHOCTY;

— dopmMupoBanue o0Ier (QYHKIMOHA/JILHONW M eCTeCTBeHHO-HayuHOH
rPaMOTHOCTH, B TOM UHC/Ie YMEeHMM OOBSCHATb U OL|eHWBATb SIBJEHUS
OKpY’Kaloll[ero MUpa, UCIO/b3ysl 3HAHUSI U OIbIT, TI0JIydeHHbIe MPU U3yUeHUu
XUMWH, TIPUMEHSITh WX TIpU pellleHnd mpobsieM B TMOBCeAHEBHOW >KU3HU U
TPYAOBOH [leTeTbHOCTY;

— (dopmupoBaHMe Yy O00yuarOIUXCs TyMaHUCTUUYECKUX OTHOIIIEHUH,
MOHWUMAaHUs 1[€HHOCTU XWUMHWUECKUX 3HaHWM [/ BBIPAOOTKH 3KOJIOTHUUECKU
1jesiecooOpa3HOro roBefieHUs] B ObITY W TPY/AOBOM [eATeNbHOCTH B I[eJIAX
COXpaHeHUs1 CBOET0 3/J0POBbS U OKPY>Katollell MPUPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAlUA K O0yUeHUI0, CIIOCOOHOCTeM K CaMOKOHTDOJIO U
CAMOBOCTIMTAHUIO Ha OCHOBe YCBOeHUs OOIlleuesioBeUeCcKUX I1eHHOCTeM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpy Tipoduiss ¥ HampaB/eHHOCTH
JlanbHeHIIIero oo0yueHus.



OO11iee yMC/IO YacoOB, OTBEAEHHBLIX /s W3yueHHs XWUMHH Ha ypOBHe 8
Kjacca, coctaB/sieT 68 uacoB (2 yaca B HeJle/li0).



COJEPKAHUE ObYUEHUSA

8 KJ/IACC

IlepBoHavabHbIEe XMMUYECKHE ITOHATHSA

[Tpenmer xumun. Ponb XMMUM B KM3HM uejioBeKa. XUMHSI B cHMCTeMe Hayk. Tena u BellectBa. dusnueckue
CBOMCTBA BellleCTB. ArperaTHoe COCTOsiHME BellecTB. [ToHSATHME 0 MeTOjax IO3HaHWA B XWUMHUM. YHCThHIe BelllecTBa U
cMmecu. CriocoObl pa3jienieHus cMecei.

ATOMBI M MOJIEKYJ/Ibl. XUMHUeCKue 3j1eMeHTbl. CHUMBOJIbI XMMHWYECKHUX 3j1eMeHTOB. [IpocTbie M C/I0KHBIE
Bell[eCTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumunueckass ¢opmy/a. BaseHTHOCTH aTOMOB XWMHUECKHX 3/IEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BellleCTB.
OTHOCuTeNbHas aToMHas Macca. OTHOcWTe/IbHAas MOJIEKYJ/IsipHass Macca. MaccoBas [j0Jid XMMHAYEeCKOro 3/ieMeHTa B
COeIMHEHUH.

KommuectBo BemjectBa. Mosib. MosspHas Macca. B3auMocCBs3b KOMYeCTBa, MacCbl U UWC/a CTPYKTYPHBIX
eIMHUL] BelllecTBa. PacuéTel mo (popmysiaM XMMUYECKHUX COeJMHEeHUH.

dusrueckre U XMMHAYECKHe SIBJIeHUsl. XUMUYeCcKast peakLysl U eé TIpU3HakU. 3aKOH COXPaHeHHsI MaCChl BellleCTB.
Xumuueckue ypaBHeHus. Kiaccudukaiys XuMAUeCcKUX peakilyii (coeiMHeHus1, pa3/ioXKeHus], 3aMelijeHusi, 0OMeHa).

XumuuecKuti 3Kcnepumenm:

3HAaKOMCTBO C XUMMUECKOW TOCyJoM, mpaBuiamMu paboTel B jabopatopud U mpuémMamMyd oOpalleHusi C
nabopaTopHeIM 000pyIOBaHHEM, U3yueHHe W OlrcaHue (U3UUeCKUX CBOWCTB 00paslloB HeOpraHWUeCKUX BeIIecTB,
Hab/ro/leHre Qu3nyeckux (TlaB/ieHWe BOCKA, TasHUe Jib/la, pacTUpaHue caxapa B CTYIIKe, KWATeHWe U KOHZeHcalus
BOJbI) U XMMHWYECKHX (rOpeHue CBeYM, MpPOKa/JMBaHWE MeJHOM MPOBOJIOKH, B3aUMOJENCTBHe Mesna C KHCI0TOM)
siB/IeHU, HaOJIfoZileHne U OMNUCAaHWe TIPU3HAKOB TIPOTEKAHWs XUMHUeCKWX peakUui (pa3/ioykeHWe caxapa,
B3aMMO/IEMICTBHE CEPHOM KHC/IOTBI C XJ0puAoM Oapusi, pasznoxenwe rugpokcuaa menud (II) mpu HarpeBaHuH,
B3aMMO/ieiCTBUe KeJie3a ¢ pactBopoM comu meau (II), u3yueHure crocoboB pasjienieHrst CMeceid: C TIOMOIIbI0 MarHUTa,
¢unbTpOBaHUe, BbiMlaprMBaHWe, AUCTUISALIMS, XpoMaTorpadusi, mpoBeZieHre OUUCTKU IMOBapeHHOM Co/u, HabmtoieHre 1



OMMCaHVe pe3y/JbTaTOB IPOBEJEHUs] OIbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPAaHEeHWs MacChl, CO3JaHue MOJesen
MOJIeKYJI (ILIapOCTEP/KHEBBIX).

BakHeliue npe/iCTaBUTe/ I HEOPraHNUYeCKHX BellecTB

Bo3nyx — cmech raszoB. CoctaB Bo3ayxa. Kuciopos — s/ieMeHT U pocToe BelljecTBO. HaxoxaeHue Kucioposa B
npupojie, pusnyeckre U XUMHUeCKUe CBOWMCTBa (peakuuu ropenus). Okcupbl. IIpuMeHenue kuciopoza. CriocoObl
T0JIyueHus1 KUC/IOpo/a B 1ab0paToOpyu Y MPOMBILLIEHHOCTH. KpyroBopoT Kuciopoza B ripupojie. O30H — a/ioTpoIiHas
MoAu(UKaLWs KACI0Po/a.

TernnoBoi 3(pPeKT XMMUUYeCKOor peakliy, TePMOXMMHUUYECKHWe ypaBHEHUs, 9K30- U SHJ0TepMUUECKUe peakiuu.
TonnBo: yrosb U MeTaH. 3arpsi3HeHue BO3/[yXa, yCUieHre MapHUKOBOro 3¢ deKTa, pa3pylieHre 030HOBOTO C/I0S.

Bogopon — sneMmeHT U mpoctoe BeljecTBO. HaxoxzeHwe Bogopoja B TpUpPoJe, (uU3MuecKre U XUMUYECKHe
CBOMCTBa, IPUMeHeHHe, CITOCO0I To/TydeHus. KUCIoThI U COJTH.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YDaBHEHUSIM.

du3nueckre CBOMCTBa BOJAbl. Boja kKak pactBopuTesb. PacTBopbl. HacklllleHHbIe ¥ HeHaChIleHHbIEe PaCTBOPHI.
PacTtBopumoOcCTh BellecTB B BoZe. MaccoBast [j0Ji1 BelljeCTBa B pacTBope. XUMHYeCKHe CBOUCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOPOB B MPUPO/E U B JKWU3HU yesioBeKa. KpyroBopot Bo/ibl B IpUpo/e. 3arpsisHeHre NPUPOAHBIX BoA. OXpaHa
Y OUMCTKA MPUPOJHBIX BOJ,.

Knaccudukaiusi HeopraHuueckux coeguHeHuit. Oxkcugpl.  Kraccudwukanys okcugjoB:  cosieobpasyroiye
(ocHOBHBIE, KMC/IOTHBIE, ambOTepHbIe) U Hecosieobpasyroiiye. HomeHKnaTypa oKcuioB. ®usnueckie U XUMHAUYECKHe
cBoucTBa OKCUZOB. [lonyueHre OKCH/OB.

OcHoBanusi. Knaccugukaiysi oCHOBaHM: IIENOYM U HEpacTBOpMMble OCHOBaHUsl. HoMeHK/aTypa OCHOBaHUM.
du3ryeckre U XMMHUYeCKre CBOMCTBa OCHOBaHUU. [lo/lyueHre OCHOBaHUM.

Kucnotel. Knaccudukanuys kucnor. HomeHknatypa KucaoT. @u3uyeckve U XMMUYECKHe CBOMCTBA KUC/IOT. Psf
akTUBHOCTH MeTa/l/iIoB H. H. bekeTtoBa. I1onyueHue Kuc/or.

Comu. HomeHnknarypa coneit. ®usnueckue ¥ XuMHAUYeCcKue CBOMCTBA cosiel. [lomydyeHue conen.

['eneTHueckas CBA3b MeXXly K/IaCCAMH HEOPTraHUUeCKUX COeJUHEHUH.



Xumuueckulil 3KcnepumeHm:

KaueCTBEHHOe oOripe/ieJieHHe CO/lep)KaHWsl KWCIopoJa B BO3JyXe, ToJjiyueHWe, coOWpaHue, paclio3HaBaHWe U
M3yueHue CBOWCTB KHUCJIOpOJa, HabM0ieHre B3auMO/IeHCTBUS BeIlleCTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS U
npeKpallieHnsi ropeHusi (To)kapa), O3HakKOMmsieHHe C oOpa3ljaMd OKCH/IOB U OIMKMCAaHWe WX CBOWCTB, TOJyueHHe,
cobrpaHue, paclio3HaBaHHe W U3yUYeHHe CBOMCTB BOIOPO/ia (TOpeHue), B3auMOEMCTBHE BOAOPo1a ¢ okcruaom meau (1)
(BO3MOXKHO MCIO/Ib30BaHUe BHeoMaTepuanoB), HabroZeHre 00pas3loB BelecTB KOJIMUeCTBOM 1 MoJib, UCC/eJoBaHUe
0coOeHHOCTel pacTBOpPeHUsl BeIeCTB C Pa3/MYHON PacTBOPHMMOCTBIO, TIPUTOTOBJIEHHWE PACTBOPOB C OTMpe/eNéHHOM
MaCCOBOH [l0J/ilel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTas/laMU (HaTpHUeM U KasiblieM) (BO3MOXXHO
WCII0/Ib30BaHKe BU/leOMaTepuaioB), HCC/IeJoBaHUe 00pa3ljoB HEOpPraHWYeCcKHWX BeIecTB Ppa3/IMyHbIX KJacCoB,
HabJ/ro/leHre U3MeHeHUs1 OKPaCKU WH/IMKaTOPOB B pacTBOpaxX KUCJOT U lijesiodeid, 3ydyeHHe B3aUMOJIeHCTBUSI OKCH/IA
mMeau (II) ¢ pacTBOpOM CepHOM KWC/IOTHI, KUC/IOT C MeTa/UlaMH, PeakLid HeuTpaau3alyy, MojlydyeHrue HepaCTBOPUMBIX
OCHOBAaHWH, BBITECHEHHWE OJHOT0 MeTa/l/la APYTMM U3 pPacTBOpa COJM, pelleHue SKCIepHMeHTalbHbIX 3a/lau 1Mo TeMe
«BakHeu1111e KacCbl HEOPraHUYeCKUX COeIMHEeHU».

Ilepuoauueckuii 3akoH U [lepuognueckas cucreMa xumMuyeckux 3jieMeHToB /. 1. MenpeneeBa. CTpoeHue
aToMOB. XuUMHUecKas CBfA3b. OKMC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKI|uU

[TepBble MOMBITKA KIaCCU(PUKALMA XUMHAUYECKUX 37eMeHTOB. [loHsATHe 0 Tpymnmax CXOAHbIX 3/IeMEHTOB
(111e/104HbIe U 11le/I0YHO3eMe/IbHbIe MeTasllbl, FajioreHbl, UHepTHbBIe Ta3bl). J7ieMeHThI, KOTOpbie 00pa3ytoT aMm(oTepHbIe
OKCH/IbI U TUIPOKCU/IBL.

[Tepuoguuecknii  3akoH. [lepyopnueckass cucreMa XuMUAuYecKux 3jemeHToB [I.  UW.  MeHpgeneesa.
KopoTtkoneproaHas W JauHHONepuoAHas Gopmbl Ilepuoguueckoit cucTeMbl XUMWYecKux snemeHToB [l U.
Mengeneesa. [lepuogbl u rpymrbl. @U3nuecKri CMBIC/ TTOPSIAKOBOIO HOMepa, HOMEpOB T1epro/ia U TPYTIIIbI 3JIEMEHTa.

Crtpoenue atomoB. CocTaB aTOMHbIX sifiep. M3oTombl. OnekTpoHbl. CTpoeHue 3/1eKTPOHHBIX 000/I04eK aTOMOB
nepBbiXx 20 xumuyeckux 3nemeHTOB [lepuoguueckoyn cuctemsl [. V1. MeHgeneeBa. XapakTepucTUKa XWUMHUUECKOTO
371eMeHTa 10 ero rnojokeHuto B [lepuoanueckon cucreme . . MeHpeneesa.



3aKOHOMEPHOCTH M3MEHEeHHs pajuyca aTOMOB XMMHUUECKUX 3JIEMEHTOB, MeTa/UIMYeCKUX Y HeMeTa/JInueCKUX
CBOMCTB M0 I'pyIaM 1 Mepruojiam.

3Hauenue [lepuoanueckoro 3akoHa v [leproguueckor CUCTEMbI XUMUUECKUX 3JIEMEHTOB [jIs1 PAa3BUTUSI HAYKU U
npakTuku. [. I. MeHieneeB — y4éHbI U TpaXkJaHUH.

Xumuueckasi CBs3b. KoBaneHTHast (TosisipHas YW HeMoJIsipHasi) CBsi3b. JJIEKTPOOTPULATENBbHOCTh XUMHUECKUX
s/1eMeHTOB. VIOHHas CBA3b.

Crenenb okucieHusi. OKUC/IATE/IbHO-BOCCTAHOBUTE/IbHBIE peakiuu. [Ipolecchl OKUCIeHUs U BOCCTaHOB/IEHUSI.
OKuUC/IUTENN U BOCCTaHOBUTEJIH.

Xumuueckulil 3KcnepumeHm:

r3yueHre oOpaslioB BellleCTB MeTa/IJIOB U HEMETa/l/IOB, B3aUMO/IeMCTBYe TU/IPOKCH/la ITUHKA C PACTBOpaMU KMCJIOT
¥ 11e/0ued, NpOBe[eHHe OMbITOB, W/UIKOCTPUPYIOL[UX MPUMEDPbl OKHC/IWUTE/TbHO-BOCCTAHOBUTEIBHBIX peaKlui
(ropeHue, peakLM pas3/ioKeHUsl, COeJUHEHUS).

MesicnpedmemHble ces3u

Peanuzaiyss MeXXripeZJMeTHbIX CBSi3ei MPU HM3yUeHUM XUMHU B 8 Kjacce OCYIeCTB/ISIeTCS yepe3 UCI0J/Ib30BaHUe
Kak OOIIMX eCcTeCTBeHHO-HAyUHBIX MMOHSATHM, TaK W TOHATHM, SBSIOIMINXCS CHCTEMHBIMU /IS OT/IeNIbHBIX TIPeMETOB
eCTeCTBeHHO-HayUHOT' O LIUK/Ia.

OOiue ecTeCcTBeHHO-HayuHble TIOHSATHS: Hay4HbId (akT, TUIIOTe3a, TeOpHUs, 3aKOH, aHaau3, CHHTe3,
K/laccuukaiiys, epuoJMuYHOCTb, HaOM0jeHre, SKCIIePUMEHT, MO/ie/TMpOBaHue, U3MepeHue, MO/ie/ib, sSIBJIeHHe.

du3nKa: Marepus, aTOM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IWJ, WU30TOMbl, PaIMOAKTUBHOCTb, MOJIEKY/a,
9JIeKTPUYECKUI 3apsi]l, BeIecTBO, Tejno, 0O0BEM, arperaTHoe COCTOsSIHHE BeIlecTBa, ra3, (uU3NUecKue BeJTUYHHBI,
eIMHULIbI U3MepeHus1, KOCMOC, TlJIaHeThl, 3Bé3/1bl, CoHLe.

buonorus: poTtocunTes, AbixaHue, brocdepa.

['eorpacdus: atmocdepa, rugpocdepa, MUHEpPaAJbl, TOPHbIE MOPO/bI, MOJe3HbIEe UCKOIAaeMble, TOILJIMBO, BOJHbIE

pecypchl.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHWA IIPOI'PAMMBLI II0 XMMHHU HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHS TTPOrPaMMbl OCHOBHOT'O 0011[ero 06pa30BaHUs JOCTUTAIOTCS B XO/le 00yUeHMUs
XUMUA B e[NHCTBe yueOHOW W BOCITUTATe/NLHOM JesiTeIbHOCTU B COOTBETCTBHHM C TPAJUI[MOHHBIMH POCCHUACKUMU
COLIMOKY/IbTYPHBIMA W [yXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMH, TIPUHATBIMHU B 0O0Il[eCTBe MpaBWIaMM ¥ HOPMaMH
TOBe/IeHHsI ¥ CTIOCOOCTBYIOT TPOL[eCccaM CaMOTIO3HAHUSI, CAaMOPa3BUTHS U COLIMAIM3aL[MN 00yUaroIuXCsl.

JIMUHOCTHBIE pe3yJ/bTaThl OTPA’KalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBO/ICTBOBAThCSI CHUCTEMOM TO3WTHUBHBIX
1[eHHOCTHBIX OPHEHTAIVK U PACITUPeHe OTbITa /IesTe/TbHOCTH Ha eé OCHOBE, B TOM UKCJ/Ie B UaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS:

L[eHHOCTHOTO OTHOIIIeHUsI K OTeueCTBeHHOMY KY/JbTYPHOMY, UCTOPUUECKOMY U HayYHOMY Hacjie[[uto, TOHUMaHUS
3HaueHHs] XUMHUUYECKOW HayKH B KU3HU COBPEMEHHOT0 00II[eCcTBa, CITOCOOHOCTH BJIaZIeTh JOCTOBEPHOM MH(MOPMalyeid 0
TIepeIOBBIX JJOCTWKEHUSX U OTKPBITHUSIX MUPOBOM 1 OT€UeCTBEHHOM XMUMHH, 3aMHTEPEeCOBAHHOCTH B HAyUHBIX 3HAHUSX
00 ycTpoiicTBe MUpa 1 0011IeCTBa;

2) rpa)k/JaHCKOr0 BOCIIUTAaHHUSA:

Mpe/ICTaB/eHNs] O COIMA/IbHBIX HOPMaX MW TpaBW/aX MEKIMYHOCTHBIX OTHOIIIEHWH B  KOJIJIEKTHBE,
KOMMYHUKaTUBHOW KOMITETEHTHOCTH B OOILECTBEHHO TOJIe3HOW, yueOHOUCC/Ie0BaTeIbCKOM, TBOPUECKOW W JIPYTHX
BUJaX [esTebHOCTH, TOTOBHOCTU K pa3HO0Opa3HOW COBMECTHOW [IesiTeTbHOCTH TIPU BBLITIOJTHEHUM YyueOHBIX,
Mo3HaBaTe/bHbIX 3a/lay, BLITIOJHEHUM XUMHUECKUX KCIePUMEHTOB, CO3[jaHUM y4yeOHBIX TIPOEKTOB, CTpeMJIeHHUsl K
B3aMIMOTIOHMMAHUIO W B3aMMOIIOMOII[A B TIPOIlecCe 3TOM yueOHOW [esATeNbHOCTH, TOTOBHOCTH OIIeHMBATh CBOE
TOBe/leHe W TIOCTYIKKA CBOWX TOBApUIIEN C TO3ULMA HPAaBCTBEHHBIX M TIPABOBBIX HOPM C YU&TOM OCO3HAHUS
MOC/IeICTBUU MOCTYTIKOB,;

3) 1leHHOCTH HAyYHOT'0 TO3HAHUSI:



MHUPOBO33peHYeCcKre Ipe/iCTaB/leHUs] O BellleCTBé U XUMMUUECKOM peakld, COOTBEeTCTBYIOLME COBPEMEHHOMY
YPOBHIO pa3BUTHsS HAyKU U COCTaB/SIIOIIME OCHOBY [/is1 TIOHUMAaHUs CYIIHOCTM HayuyHOW KapTUHBI MUDa,
Tipe/icTaB/ieHUst 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/bl, B3aUMOCBSI35IX Ue/loBeKa C TIPUPOAHOM CpeJoH, 0
PO/ XMMUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTe;

ro3HaBaTe/lbHble MOTHBbBI, HallpaB/ieHHble Ha I[I0JlyueHHWe HOBBIX 3HAaHUW [0 XUMHUM, HeoO0XOAuMble [Jist
00BbsicHeHUsI Hab/1r0/JaeMbIX MPOLIECCOB U sIBJIEHUM, TT03HaBaTe/IbHOM, WH()OPMAaLIMOHHOW U UYMTaTeNbCKOW KY/bTYphl, B
TOM YMC/Ie HAaBBIKOB CaMOCTOSITENIbHOM paboThl C yueOHbIMU TeKCTaMH, CIIPABOYHOM JIUTEPaTypoM, AOCTYITHBIMU
TeXHUUYECKMMU CPeJCTBaMU UH(OPMALIMOHHBIX TEXHOJIOTH;

vHTepeCc K OOy4YeHMIO W TO3HAHWIO, JF0003HATE/NbHOCTb, TOTOBHOCTH M CITOCOOHOCTL K CaM000Opa30BaHMIO,
TIPOEKTHOM W HWCC/Ie/0BaTe/IbCKON JesiTe/IbHOCTU, K OCO3HAaHHOMY BbIOOpDY HampaB/ieHHOCTH W YPOBHs OOyueHusi B
JanbHeMIlIeM;

4) opMupoBaHusA Ky/JIbTYPbI 3/[0POBbSI:

OCO3HaHHe 1|eHHOCTU YKU3HH, OTBETCTBEHHOI'O OTHOILLEHUS] K CBOeMY 3/10pPOBbIO, YCTaHOBKM Ha 3/I0POBbIM 06pa3
)KWU3HHW, OCO3HaHUe MOC/e/[CTBUN U HelpusiTie BpeJHbIX MpUBbIUeK (yroTpeOsieHus anKorosis, HapKOTHUKOB, KypeHHs),
HeoOX0AMMOCTH COOJII0ieHUs TTPaBU/T 6€30TIaCHOCTH TIpY 00pallleHnH C XUMUUeCKUMHU BelljeCTBaMU B ObITY U peasbHOMN
JKU3HU;

5) TPY/10BOr0 BOCIIMTAHMSA:

VHTepecC K MPaKTUUeCKOMY M3y4eHUI0 Mpodeccuil U Tpya pa3IUuuHOro pojia, yBaXkeHUe K TPYJy U pe3y/bTaTaMm
TPY/IOBOU [IesITeJTbHOCTH, B TOM UKC/Ie Ha OCHOBe TIPMMeHeHHs TpeMeTHbIX 3HaHUM 10 XUMUH, 0CO3HAHHBIN BBIOOD
WH/IMBU/yaJIbHOU TPaeKTOpUH TIPO/I0/KeHUst 00pa30BaHusl ¢ YUETOM JINUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
0611leCTBEHHbIX UHTEPECOB U MOTPeOHOCTeH, yCrelIHol npodecCcoHaIbHON AeATeNbHOCTA U Pa3BUTHSL HEOOXOJUMBbIX
YMEeHW, TOTOBHOCTh aJjaliTUPOBAThCS B TIPO(heCCUOHAILHOM Cpe/ie;

6) 3K0/10rMuUecKoro BOCIUTAHUA:

9KOJIOTMUeCKH 1iesiecoo0pa3Hoe OTHOIIeHHWe K TpUpoJle KaK MCTOUYHMKY JKM3HM Ha 3emje, OCHOBe eé
CyILLleCTBOBaHUsI, MOHMMaHUe 1|eHHOCTU 37[0poBoro W Oe3omacHoro obpasa >KW3HW, OTBETCTBEHHOE OTHOIIeHUe K



coOcTBeHHOMY (DM3UUYECKOMY U TICUXUUYeCKOMY 3/I0pPOBbIO, OCO3HAaHUe LIeHHOCTU COOJto[eHus] mpaBu 6e3011acHOro
ToBe/ieHusI TIpU paboTe C BellleCTBaMM, a TaK)Ke B CUTYaI[UsIX, YTPOXKAIOI[UX 37I0POBBIO U JKWU3HM JIFOIel;

CrIocOOHOCTH TIPUMEHSITh 3HAHWS, II0/lydyaeMble TIPU W3YUEHWM XUMHH, [Jis pelleHds 3ajjad, CBS3aHHBIX C
OKpy»Karollleli TPUPOAHON CpeJioH, s TIOBBLIIIEHWS YPOBHS 3KOJIOTUUECKON KY/JbTYPhbl, OCO3HAHHS T100aIbHOTO
XapakTepa 3K0JIOTHYeCcKuX MpobsieM U myTel UX pelieHus oCPeICTBOM MeTOJ0B XUMHH, IKOJIOTUUECKOTO MBIIIIeHNs,
yMeHUSs PYKOBO/ICTBOBaTbCSl UM B M03HaBaTe/IbHOW, KOMMYHUKAaTUBHOMW U COL[MA/IbHOM TPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocrtaBe MetarnpeAMeTHbIX pe3yJbTaTOB BbIJESIOT 3HauMMble [yl (OPMUPOBAHUS MUPOBO33PEHUS
oOIlleHayuHble TMOHSATHS (3aKOH, TeOpHsi, MPUHILUI, Turore3a, (akT, CUCTeMa, TMPOILecC, KCIePUMEHT U JIpyroe.),
KOTOpbIe HCIIO/Ib3YIOTCS B €CTeCTBEHHO-HAyUHBbIX y4eOHBbIX TpeZiMeTax W TI03BOJISIIOT HAa OCHOBe 3HAHWUW W3 3THUX
rpeiMeTOB (hOPMHPOBATh MpeZCTaB/IeHre O 1[eJIOCTHOM Hay4YHOM KapTHHe MHpa, ¥ YHUBEpPCabHbIe yueOHbIe [1eliCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKAaTHBHbBIE, Dery/sATHBHbIE), KOTOpbie obecreunBaiOT (OpPMHUPOBAaHWE TOTOBHOCTU K
CaMOCTOSITe/TbHOMY TUIAHMPOBAHUIO U OCYIIIECTBI/IEHHIO yueOHOU JiesiTe/IbHOCTH.

ITo3HaBaTe/IbHbIEe YHUBEPCA/TbHbIE yUeOHbIe el CTBUS

Ba3oBbie 1oruueckue efiCTBUA:

YMEHUS UCI0/Ib30BaTh MPHUEMBI JIOTUUECKOTO MBILLLJIEHHS TIPU OCBOEHWU 3HAHWU: PACKPBIBATh CMBIC XUMHUYECKUX
MOHATUH (BBIAE/SATh UX XapaKTepHble MPU3HAKW, yCTaHAB/IMBaTh B3aMMOCBSI3b C IPYTMMU MOHSTHUSMU), UCIIO/Ib30BaTh
TOHATHUS [/ OOBbSICHEHUsST OT/e/bHbIX (haKTOB U SIBJIEHWH, BbIOMpAaTb OCHOBAaHUS W KPUTEPUM il KaacCUbUKaIIU
XUMHUECKUX BeIeCTB M XUMUUYECKUX peakiui, yCTaHaB/IWBaTh MPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEXAY O0BbeKTaMu
W3yuyeHusi, CTPOUThH JIOTUUECKWe pacCykjaeHus (MHyKTHBHble, AeAyKTUBHbIe, IO aHA/IOTWH), [e/laTb BbIBOAbLI U
3aK/IH0YeHMUS;

yMeHWe TIpUMEeHSTb B TIpoliecce II03HaHUS TOHATHSA (MpeJiMeTHble W MeTalpeJMeTHbIe), CHMBOJIMUECKHe
(3HAKOBBIE) MOJIe/IM, WCIIO/b3yeMble B XWMHH, IMpeoOpa3oBbIBaTh IITUPOKO IIPUMEHsieMble B XHUMHHM MO/Ie/IbHbIE
Mpe/iCTaB/ieHUs] — XUMHUYeCKUW 3HaK (CUMBOJI 3/IeMeHTa), XuMuueckasi (popMysia U ypaBHeHHe XUMHUUeCKOW peakluyd —
MpU  pelllieHWM yueOHO-TIO3HABATeNbHBIX 33/lay, C YuéTOM STUX MOJeNbHBIX TIPe/CTaB/IeHUd BBIAB/IATE U



XapaKTepu30BaTh CYIlleCTBeHHbIe TIPU3HAKK M3yuaeMbIX O00BbEKTOB — XMMHUECKUX BeIleCTB M XMMHUeCKUX peaKLuy,
BBISIB/IATL 00IIie 3aKOHOMEPHOCTH, TPUUMHHO-C/Ie/ICTBEHHbIe CBSI3W W TIPOTHMBOPEYMS B H3yyaeMbIX ITpolleccax M
SIBJIEHUSIX.

Bba3oBble uccieoBaTe/IbCKHe AeNCTBUS:

yMeHHe UCMO/b30BaTh MOCTaB/IeHHbIe BOMPOCHI B KaueCTBe MHCTPYMEHTA T03HaHKsl, a TaKKe B KaueCTBe OCHOBBI
I1s1 GOPMHUPOBAHUS TUTIOTE3bI M0 MPOBEpPKe MPaBUILHOCTU BbICKa3bIBaeMbIX CY K/€HUM;

rproOpeTeHre OIbITA M0 TIAHWPOBAHMIO, OPTaHU3ALMKA U TPOBE/IEHHI0 YUeHHYEeCKUX KCTIepHMEHTOB, YMeHUe
Hab/r0JaTh 3a XOJOM TIPOI[ecca, CaMOCTOSITeTbHO TTPOrHO3MPOBAaTh €ro pe3y/bTar, (opMyJupoBaTh 0000IeHUs U
BBLIBO/IbI 110 pe3y/ibTaTaM MPOBeIEHHOTO OMbITa, UCC/Ie0BAaHNsI, COCTaB/IsITh OTUYET O MPOo/ie/laHHOM pabore.

Pabora ¢ uaopmanmeii:

yMeHWe BbIOMpaTh, aHAJWM3MPOBAaTb W HWHTEPIIPETUPOBATh HHGMOPMALUIO pa3MUHbIX BUJOB U (opm
Mpe/iCTaB/ieHus], TI0JIy4aeMyl0 U3 pa3HbIX UCTOYHUKOB (HayUHO-TIOMYJSIpHasi uTepaTypa XMMHUUYECKOro COjlep>KaHus,
CripaBOYHbIe TI0COOUs, pecypchl VIHTepHeTa), KPUTHUECKU OLeHWBaTh TIPOTHBOPEUMBYI0 U HEJOCTOBEPHYHO
vH(OopMaLuIo;

yMeHHe TIPUMEeHSITh pa3/iMuHble MeTOJbl M 3arpoChl TIPU TOMCKe W 0TOOpe MH(MOpPMAaIMA U COOTBETCTBYIOLIUX
JAaHHBIX, HEOOXOAWMBIX /i BBITIOJIHEHUSI yueOHBIX U TI03HABaTebHBIX 3a/lau OIpe/e/EHHOr0 THIa, MprobpeTeHMe
OTbITa B 00/1aCTH UCMO/Ib30BaHUSI UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OB/IaJileHre KYJIbTYPOU aKTUBHOT'O
WCIIO/Tb30BaHUsl PA3/IMUHbIX TTOMCKOBBIX CHUCTEM, CaMOCTOSITE/NIbHO BbIOMpaTh ONTHMabHYIO (OpMYy TMpe/|CTaB/leHuUs
MH(pOpMalMM W WUIIOCTPUPOBATh pelllaeMble 3a/laud HEeCJIOXKHBIMM CXeMaMH, AuarpaMmaMu, APYruMd (opMamu
rpadvKu ¥ UX KOMOMHALUSIMU;

yMeHMe UCII0/Ib30BaTh U aHaJM3UPOBATh B TIpoljecce yueOHOM U MCC/ie[j0BaTeTbCKOM eaTeTbHOCTH WH(OPMALIKIO
O BJIMSIHUU MMPOMBILLJIEHHOCTH, Ce/TbCKOI0 X035IMCTBA ¥ TPAHCIIOPTAa Ha COCTOSTHUE OKPY Karolllerd TPUPOJHOU Cpe/bl.

KoMMyHUKaTHBHbIE YHUBEPCA/TbHbIE YueOHbIe JeHCTBHUS:

yMEeHHUsI 3a7laBaThb BOMPOCHI (B XoJe Auasora W (WIM) AWCKYCCHHM) TIO CYIIeCTBY OOCY>KJaeMO#l TeMbl,
(hopMyIMpOBaTh CBOU Mpe/JI0KEHUs] OTHOCUTETBHO BbITIOJTHEHUSI MIPe/I/I0’KeHHOM 3a/jauy;



yMeHHUsl TIpe/iCTaB/sAThb IOJyueHHble pe3y/bTaTbl I103HABaTeNbHON [eATeJIbHOCTU B YCTHBIX U MHUCbMEHHbIX
TeKCTaxX; JieJlaTb Tpe3eHTal[Mi0 pe3y/bTaTOB BbIMIOJHEHUSI XMMHUECKOro SKcreprMeHTa (71abopaTOpHOrO OfbITa,
nabopaTopHoii paboTkI IO UCC/Ie[JOBaHUIO CBOWCTB BelLeCTB, yueOHOro NPOeKTa);
yMeHHUsi yueOHOro COTPYJHUUECTBA CO CBEDPCTHMKAMH B COBMECTHOW IO3HaBaTelbHOM W MCC/Ie0BaTebCKOU
JlesiTeJTbHOCTU TIPU PellleHWH BO3HUKAIOIIMX MpobsieM Ha OCHOBe yuéTa OOLUX WHTEpecoB U COrJiacOBaHUS MO3WLUI
(obcy>xaeHus, O0OMeH MHEHMsSMH, «MO3TOBBbIe INTYPMbl», KOODJAWHAIMSI COBMECTHBIX [I€MCTBUM, OIpe/esieHue
KPUTEpHEB I10 OlleHKe KaueCTBa BLITIOJTHEHHOW PaboThI U IpyTHe).
PeryisiTuBHbIe YyHUBepCa/IbHbIE YueOHbIe AeHCTBUS:
yMeHHe CaMOCTOSITe/IbHO ONpeZesisiTh Le/d [1esiTe/IbHOCTH, TJIaHUPOBaTh, OCYLLeCTB/ISATh, KOHTPOJUPOBATh U MpU
Heo0X0JMMOCTH KOPPEKTHPOBATh CBOIO ZlesITe/TbHOCTh, BbIOKMpaTh HarnboJiee 3hpeKTUBHBIE CITIOCOOBI pellieHusT yueOHbIX
Y T03HaBaTe/bHbIX 3a/lau, CAMOCTOSITE/IbHO COCTaB/ISITh WX KOPPEKTUPOBATh TPe/|/I0XKeHHbIN alroOpyuTM JeiCTBUM Npy
BBITIOJIHEHUM 3aJjaHuil C YYETOM TO/lyueHUs] HOBBIX 3HaHUN 00 H3ydyaeMbIX OObeKTax — BelecTBax U peakLusX,
OLleHMBAaTb COOTBETCTBHE TIOJYYEHHOrO pe3yJ/bTaTa 3asB/eHHON LieJid, yMeHWe HCIO/b30BaTh U aHaIU3UpOBaTh
KOHTEKCTHI, TIpe/jjlaraeMble B yC/IOBUM 3aaHUM.
IMPEJMETHBIE PE3YJ/IbTATBI
B cocraBe rmpegMeTHbIX pe3y/JbTaTOB IO OCBOEHHIO 00s3aTeIbHOTO COZep>KaHusi, YCTaHOBJIEHHOTO JIaHHOU
(denepanbHOl paboueli MporpaMMoi, BbIE/SIIOT: OCBOEHHbIe 00yYarolUMUCS Hay4Hble 3HaHUs, YMEHHUSl U C0CO0bI
JercTBUl, crierduueckue st IpeaMeTHON 061acT « XUMHUSI», BUJIbI AeITe/IbHOCTU TI0 TIOJTYYeHHI0 HOBOTO 3HaHUS,
ero WHTepIipeTalyy, MpeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3/IMUHBIX YUeOHbIX U HOBBIX CUTYyaLUsIX.
K koHiy oOyueHus B 8 Kiacce TipegMeTHble pe3y/ibTaThl Ha 0a30BOM YpOBHE [JO/DKHBI OTpakaThb
CcOpMHUPOBAHHOCTD Y 00YyUarOIIUXCSl YMEHU:
e pacKpbiBaTb CMBICJI OCHOBHBIX XMUMMWUECKUX TIOHSATHN: aTOM, MOJIeKysda, XUMUUeCKWW 3J1eMeHT, MpOCToe
BeIlleCTBO, CJIOJKHOE Bell[eCTBO, CMeCh (OJHOPOJHAs U HeOJHOPO/Has), BaJIeHTHOCTb, OTHOCUTe/IbHAsi aTOMHasl
M MOJeKy/sipHasi Macca, KOJIMYeCTBO Bell[eCTBa, MOJIb, MOJISIpPHasi Macca, MaccoBasi A0/ XUMHUeCKOTro
3/IeMeHTa B COeIMHEHUM, MOJISIPHbIN 00BEM, OKCHJ, KHUC/I0Ta, OCHOBaHHUE, CO/b, 37eKTPOOTPULATeTbHOCTD,



CTeNeHb OKWCJIeHUsl, XMMHYecKas peaklusi, KIacCU(pUKaLWs peaklyi: peakluu COeJUHEHUs, peakLyu
pa3/IoyKeHHs1, peakliuM 3aMelleHus], peakiiui oOMeHa, 9K30- U 3H/I0TepMHUUeCKHe Peaki[id, TeTrioBoi 3¢deKT
peakIyu, SiAPO aToMa, JIeKTPOHHBIN C/I0OM aTOMa, aToMHasi opbuTanb, paJuyC aToMa, XUMHYecKas CBS3b,
MOJISIPHAsl M HeroJsipHasi KOBaJieHTHasi CBSI3b, MOHHAsl CBSI3b, MOH, KaTHMOH, aHWOH, PacTBOP, MaccoOBasi AOJis
BelllecTBa (MPOLIEHTHAs! KOHLIEHTPALUsi) B paCTBOPE;

W/UTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHWUYECKHUX TIOHATUM U NPUMEHSATb 3TU MOHSTHUS TPU OMUCAHUU
BelLLeCTB U UX MpeBpallleHul;

WCI0J/Ib30BaTh XUMHWYECKYH0 CHMBOJIMKY [/ COCTaBieHUs (OpPMY/ BeleCTB U YpaBHEHUW XUMHUUYECKUX
peakLuu;

orpe/ieNisiTh BaleHTHOCTb aTOMOB 3/IeMEHTOB B OMHApHBIX COeAMHEHUSX, CTelleHb OKHCeHWs! 37IeMeHTOB B
OWHApHBIX COeAVHEHUsX, NMPUHAIJIEKXHOCTh BEIeCTB K ONpeeIéHHOMY K/IacCy COeJWHEHHUH Mo dhopMysiaMm,
BU/Jl XMMUUECKOU CBsA3U (KOBaJIeHTHAsl U MOHHAs1) B HEOPraHUYeCKUX COeJUHEHUSIX;

packpbiBaTb CMbIC Ilepuoguueckoro 3akoHa [I. WM. MeHpeneeBa: [JAeMOHCTPUpPOBaTh ITOHUMaHKeE
MepruoiNYeCcKolr 3aBUCMMOCTH CBOMCTB XMMUUECKHX 3/IEMEHTOB OT UX T0JI0KeHUs B [lepuoanueckor cucTeme,
3aKOHOB COXpaHeHWs1 MacCChl BeLeCTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISPHOTO Yy4YeHHs, 3aKOHa
ABorajpo;

OTHMCBhIBaTh W XapakTepu3oBaTh TabmuuHyr ¢opmy Ilepuoguueckoil CUCTeMbl XUMHUECKUX 371€MEeHTOB:
pa3nuuaTh TIOHSATHSI «Tr/aBHas ToArpyrma (A-rpynma)» U «mobouHass mogrpynma (B-rpymma)», Masbie U
Oonbliiie TEepHO/bI, COOTHOCHThL 00O03HAaueHHWsi, KOTOpble HMMeloTcsa B Tabnmie «Ileproanueckasi cucreMa
XUMHUeCKux 31emMeHToB /. I. MeHziesleeBa» C YMCIOBBIMU XapaKTePUCTUKAMU CTPOEHUSI aTOMOB XUMHUUYECKUX
3/IeMeHTOB (COCTaB U 3apsi sifipa, oblijee UKC/I0 3IeKTPOHOB U pacripefiesieHre UX 10 3JIeKTPOHHBIM CJIOSIM);
K/1IaCCU(ULIMPOBATh XMMUUYECKHe 3/1eMeHTbl, HeopraHhuueckre BellleCTBa, XUMUYeCKHWe peakiuu (Mo Uucay U
COCTaBy YUaCTBYIOLMX B PeaKLUM BelleCTB, M0 TEIVIOBOMY (D (eKTy);

XapaKTepu30BaTh (OMMCHIBATh) 00I[Me XMMHUUYeCKHe CBOMCTBA BEIECTB PA3/IMUHBIX K/IaCCOB, TOATBEpIKAast
OMMCaHKe NPYMepaMH MOJIEKYISIPHBIX YPaBHEHUU COOTBETCTBYIOLIMX XMMHAUYECKUX peaKLnu;



NIPOrHO3UPOBAaTh CBOMCTBA BeLeCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH MPOTEKaHUS
XUMHWYECKHX NpeBpalleHrl B Pa3/IMUYHbIX YCIOBUSIX;

BBIYUCJIATb OTHOCHUTEBHYH) MOJIEKY/ISIDHYIO M MOJISIDHYHO MacChl BellleCTB, MacCOBYHO [OH0 XMMHYECKOIO
j71eMeHTa Mo (opMmysie COeJUHEHWs, MacCCOBYIO /O/II0 BelecTBa B PacTBOpPe, MPOBOJUTH PAacuéThl TI0
YPaBHEHHIO XMMUUECKOM peakLuy;

MPUMEHSITb OCHOBHbIE OTepaliy MbIC/IUTeTbHON JesiTe/IbHOCTU — aHa/lu3 U CUHTe3, cpaBHeHue, 00001jeHue,
CUCTeMaTH3aLMI0, K/IaCCU(UKALMIO, BbIBIeHWe MPUUMHHO-C/IE[CTBEHHBIX CBS3€M — [JI1 U3y4YeHUs CBOMCTB
BellleCTB M XUMUUECKMX peaki[uil, eCTeCTBeHHO-HayuHble MeTO/bl T03HaHWs — Hab/oJeHue, H3MepeHue,
MO/Ie/TMPOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN);

C/lefioBaTh TIpaBWIaM TI0/b30BaHUS XMMHUUeCKOW TocyZol U jabopaTopHbIM 000pyJOBaHUEM, a TakKKe
npaBuiaM oOpalljeHUsi C BellleCTBaMH B COOTBETCTBUU C WHCTPYKLMSIMHU TIO BBITIOJIHEHUIO J1aOOPaTOPHBIX
XUMHAYECKUX OTBbITOB IO TOJyUYeHUI0 U CoOMpaHui0 Ta3000pa3HbIX BelecTB (BOAOpPO/JAa W KUCIOPOZA),
NIPUrOTOB/IEHUIO PacTBOPOB C OMpeZle/IEHHOW MaCCOBOW [j0Jlell pPaCTBOPEHHOIO BelecTBa, IJIaHUPOBAaTh U
MPOBOJUTh XWMHUUECKHE 35KCIIepMMEHTHI [0 pacCliO3HaBaHWIO pPaCcTBOPOB ILe/louerd W KUCJIOT C MOMOLIbIO
VH/IMKaTOPOB (J1aKMyC, (peHOoJI(PTaIerH, MeTUIOPaHX U Ipyrure).

TEMATUYECKOE IVNTAHUPOBAHUE

8 KV/IACC
KoinyecTrBo yacoB
No HaumeHoBaHMe pa3je/ioB U TeM OnekTpoHHbIe (udpoBbIe)
Kontposien | IIpakTHUec
n/n NporpamMMsbl Bcero oOpa3oBaTe/IbHBIE PeCypChI

ple paboTbl | Kue paboThI

Pa3pgen 1. IlepBoHava/ibHbIe XUMHYECKHE TIOHATHUSA

1.1

XuMHs — BakHasi 00/1aCThb

. bubmoteka LIOK
eCTeCTBO3HAHUSI ¥ TIPAKTHUYECKOM 5 2

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

AedaTe/JIbHOCTH Ue/IOBeKa




19 BeiiectBa 1 xumMuueckue 15 1 Bubmioreka IIOK

' peaxIu https://m.edsoo.ru/7f41837¢

Wroro no paspeny 20

Pa3pen 2. BakHeline npeCcTaBUTe/Td HeOPraHUYeCKUX BelecTB
21 Bo3nyx. Kucnopog,. [Tousitre 06 6 bubmuoreka LIOK

' OKCHIaX https://m.edsoo.ru/7f41837¢
99 Bogopog.IloHsaTre o KucioTax v 3 bubmoreka IIOK

' consx https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. IToHsiTHe 06 c 1 bubmoreka IIOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBbI€ K/1aCChI 1 1 Bubmioreka IIOK

' HeOpraHUuYeCKUX CoeUHeHUMN https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pa3fen 3. Ilepuoguyeckuii 3akoH U [lepuoguueckas cucreMa XuMHuecKux 3/1eMeHToB [I. V1. MenjaeneeBa. CTpoeHue

dTOMOB.

Xumnueckas cBfizb. OKHC/IMTE/TBHO-BOCCTAHOBUTE/IbHbIE peaKnuu

[Teproanueckuii 3aK0H 1

31 ITepuoguueckas cucremMa 7 bubmoTeka [IOK
' XAMUYEeCKHX 3jieMeHToB /1. U. https://m.edsoo.ru/7f41837c
MengesneeBa. CTpoeHne aToMa
XyMHUUecKasi CBA3b. Bu6 LIOK
nbmoTeka
3.2 OxucmresbHO- 8 1
RACTHTEIBH https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJ/IbHbIE peakLiu1
bubnmoreka IIOK
Wtoro no pazpeny 15 4

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




PesepBHoe Bpems

Bubmioreka IIOK
https://m.edsoo.ru/7f41837c
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IIOYPOYHOE IVIAHNPOBAHUE

8 KVIACC
KoinyecTBo yacos JJIEKTPOHHBIe

Hara

Ne Kontpon | IIpakTtuu u¢poBbIie

Tema ypoka usyue

n/m Bcero 18:18(d ecKue oOpa3soBaTe/bHbIe

HUSA
padoThI padoThI pecypchbl

1 IIpeamet xumun. Poib XUMUM B )KU3HU 1 Bubmoreka LIOK
yesioBeKa. Tesa v BellecTBa https://m.edsoo.ru/ff0d210c

2 [ToHATHE O MeTo/axX [MO03HAaHUS B XUMUU 1 BuGmiorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabota Ne 1 «IIpaBusa

3 paboTeI B 1ab0paToOpyy U MPUEMBI 1 bubmmoreka IIOK
obpaiiieHusi ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopyoBaHEM»

4 YucTble BeljecTBa M cMecu. Crioco6bl 1 Bubmioreka IIOK
pasjiesieHusi cMecei https://m.edsoo.ru/ff0d26ca
[MpakTueckasi pabota Ne 2 «Pa3zgenenue

5 cMecel (Ha mpyMepe OUUCTKY TTOBapeHHOU 1 Bubmiotexa OK

PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka IIOK
6 ATOMBI ¥ MOJIEKY/JIbI 1
Y https://m.edsoo.ru/ff0d2a6¢c

; XvMuyeckue 3/1eMeHThl. 3HaK{ (CUMBOJIbI) 1 Bbubmioreka LIOK
XAMUUYECKHX 3JIEeMEHTOB https://m.edsoo.ru/ff0d2be8

bub OK

8 IIpocThle U C/10KHBIe BelllecTBa 1 nomorexa I

https://m.edsoo.ru/ff0d2a6¢c




bubmmoreka IIOK

CcHCTeMaTH3allys 3HaHUI

9 ATOMHO-MOJIEKY/ISIDHOE YUeHue
Yp y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BellleCTB.
10 Xumunyeckasi popmysia. BaneHTHOCTD Bubmiorexa [JOK
bMyia. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUUYECKUX 3/IeMEHTOB
1 OTHOCHUTe/IbHAs aTOMHas mMacca. Bubmoreka IIOK
OTHOCHUTe/IbHAs MOJIeKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHUYeCKOr'0 3jIeMeHTa B bubmmoreka LIOK
COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Kosmnuectso Bewjectsa. Mosb. MosisipHas bubmmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUYeCKUe sBIeHU. Bubmoteka IIOK
XumMnyeckasi peakus https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKku U yC10BUs IIPOTEKaHUS Bubmioreka LIOK
XUMHUUECKUX peakLiUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacChl BellleCTB. bubmmoreka LIOK
XHWMHUUeCKUe YpaBHeHUs https://m.edsoo.ru/ff0d3b88
BbluncieHns: KoiuecTBa, MacChl
17 Bell[eCTBa [10 YpaBHeHUAM XUMUYECKUX Bubmaorexa OK
. . P https://m.edsoo.ru/ff0d5708
peakLui
Knaccudukanys XuMAYeCcKnx peakLyn
18 (coe I/IHd;HI/IHu a3/IoKeHUsT 3a1\lZe :{I/IH Bubmmorexa TTOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIOMOHOCOB — yUéHbIii-
bubmioTeka LIOK
19 sHIMKIoNeAucT. O6001eHe U

https://m.edsoo.ru/ff0d40c4




KontpospHast pabota Nel 1o Teme

bubmmoreka IIOK

20
«BelljecTBa 1 XUMHUYeCcKUe peakLyn» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3oB. CocTaB BO3ayXxa.
21 KI/IC'?I}(]) 0 3JIEMEHT U IIPOCTOe v Brbmoreka LIOK
POA P https://m.edsoo.ru/ff0d448e
BeliectBo. O30H
dusnueckre U XMMHUUeCKHe CBOMCTBA
22 KMCI0po/a (peakiiuy OKUC/IeHUsT Bubmmorexa TOK
POAa (peaxt ’ https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTHe 00 OKcHaX
Crioco6bI 11o/1yueHHst KUC/IOPOZA B
23 71ab0paTopyU U MPOMBIIIIEHHOCTH Brbmorexa TTOK
patop p ) https://m.edsoo.ru/ff0d497a
[TpumeHeHre KUCI0pPO/a
TernioBoii 3 deKT XUMUUeCKOU peaklvu,
24 TIOHATHE O T(EQ)MOXI/IMI/I‘-IECKOM paBH]:HI/II/I Bubmmorexa LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHA0TEPMUYECKUX PeaKLUsX
Tonmueo (HedTh, Yro/ib U MeTaH).
25 3ar H3H€I§I/qu1;03 yxa CITOCOOBI zro Bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
rpe/ioTBpall|eHusI
[MTpakTrueckast pabota Ne 3 o Teme
26 «ITonyueHue u cobupaHue KHUcjIopoia Brbmoreka LIOK
y . P POAZ, https://m.edsoo.ru/ff0d4ae2
H3yueHre ero CBOMCTB»
27 Bogopos — 3/1eMeHT ¥ IIPOCTOe BeLeCTBO. bubmmoreka LIOK
HaxosxgeHue B ripupoje https://m.edsoo.ru/ff0d4dd0
)8 ®du3nyecKre U XuMHUuecKre CBOUCTBA bubmmoreka LIOK
Bogopoza. [Ipumenenue Bogopoza https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KMCIOTAaX U COJISIX Brbmorexa ITOK

https://m.edsoo.ru/ff0d50d2




Crioco0bl 1ostyueHust BOZOPO/ia B

bubmmoreka IIOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
I[TpakTrueckast pabota Ne 4 110 Teme
31 «[Tomyuenne u cobupaHue Bogopoa Bubmorexa LIOK
y . P AOPOA, https://m.edsoo.ru/ff0d4f42
v3yuyeHue ero CBOMCTB»
bubmmoreka LIOK
32 MorisipHelii 06bEM ra3oB. 3aKOH ABOTaZIpo
P AP https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOIMYecTBa
33 BellleCTBa rasa I1o ero u3BeCTHOM Bubmaorexa OK
. . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY Bell[eCTBa WK 00bEMY
BerumcieHust 06 5EMOB Ta30B 110
34 aBHEHUIO peakliMi Ha OCHOBe 3aKOHa Bubmiorexa OK
yp . peaxn . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 dusnueckue U XMMUYeCcKre CBOKMCTBA bubnuoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [TonsiTre 06 Bubmoreka IIOK
WHAWKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresb. HacklilleHHbIe U
37 HEIfaCLI epHHBIe paCTBo bl Ma](-?L:IOBaH oJ1d Bubmaotexa OK
H P PP A https://m.edsoo.ru/ff0d5b40
Bell[eCTBa B paCTBOpe
I[TpakTueckast pabota Ne 5 1o Teme
38 «[IpurorossieHre pacTBOPOB C Bubmoreka LIOK
onpe/ieIEHHOW MacCOBOM Jj0/iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT'O BelljeCTBa»
39 KonTtponbHas paborta Ne2 1o Teme Bubmoteka IIOK

«Kucnopoz. Bogopoa. Bona»

https://m.edsoo.ru/ff0d6342




OKcHfpl: COCTaB, KJacCUpUKALUS,

bubmmoreka IIOK

40
HOMEeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TosyueHue U XMMHUYeCKHe CBOMCTBA
41 KHC/IOTHBIX, OCHOBHBIX U aM()OTepPHbIX Bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCUJI0B
42 OcHoBaHus: COCTaB, K1accuduKaLys, bubnmoreka LIOK
HOMeHKJ/1aTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHre U XMMHUYeCKHe CBOKWCTBA Bubmoteka LIOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 KucnoTel: cocTaB, Kiaccudukanus, bubmmoreka IIOK
HOMEHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TosyueHye U XUMHUYeCKUe CBOMCTBA Bubmioreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Cosu (cpeHUEe): HOMEHK/IAaTypa, CIIOCOOBI bubmmoreka LIOK
MOTy4YeHusl, XUMUYeCKre CBOMCTBA https://m.edsoo.ru/00ad9474
IMpakTuyeckas pabora Ne 6. Pererne
47 9KCIIePUMEeHTAa/IbHBIX 33/1a4 [10 Teme bubnumoreka LIOK
«OCHOBHBI€ K/1aCChl HEOPraHUUeCKUX https://m.edsoo.ru/00ad9b7c
COoeZIMHEeHUN»
48 I'eneTnueckas CBA3b MeXAY K/1acCaMu bubnuoreka LIOK
HeopraHuyeCcKux coeIMHeHUN https://m.edsoo.ru/00ad9a50
bubmioTeka LIOK
49 O6o00111eHMe U cCUCTeMaTH3alys 3HaHUH
H a https://m.edsoo.ru/00ad9cb2
KonTtposnbHas pabota Ne3 110 TeMe
" bubmioTeka LIOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX

coeHeHM"

https://m.edsoo.ru/00ad9ela




HepBLIe IIOIBITKH KJIaCCI/I(i)I/IKa]_[I/II/I

Bubmioreka IIOK

51 XHMHYeCKHX 3/ieMeHTOB. [ToHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynnax CXO4HbIX 3JIeMEHTOB
[Tepuoauueckuii 3akoH U [Tepuoguueckas
52 cucTeMa XUMUYeCcKux seMeHToB 1. 1 Bubmorexa LIOK
o https://m.edsoo.ru/00ada52¢c
MeHpeneeBa
53 [Tepuonpl, TpyIIbl, HOATPYITIEI Bubmmorexa TIOK
PUO/EBL DYy , IIOArPy https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX Si7jep. bubmmoreka LIOK
N3oTorbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB
N bubmioreka 1IOK
55 sneMmeHTOB [lepuoauueckont cucremsl /1.
https://m.edsoo.ru/00ada6bc
N. MeHpeneeBa
XapakTepruCTUKa XMMUUECKOT0 3/1IeMeHTa
56 10 ero mnoJioxkeHuto B [Teproanueckoi Bubmmorexa TOK
PHOA https://m.edsoo.ru/00ada824
cucreme /1. 1. MenzeneeBa
3Hauenue [leproruecKoro 3akoHa st
=7 pasBUTHA HAyKU U NpakTuku. 1. M. bubmmoreka IIOK
MeH/ienieeB — yuéHbIM, Mejaror u https://m.edsoo.ru/00ada96e
rpakJAaHuH
DJIeKTPOOTPHULIATE/IBHOCTh aTOMOB
58 XUMHUYEeCKUX 371eMeHTOoB/ Bcepoccuiickas Bubmiorexa IOK
P https://m.edsoo.ru/00adaab8
rpoBepouHasi pabota
bubmmoreka IIOK
59 MoHHas xumuuecKasi CBsI3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas 1oJispHas XUMHUyeckKas CBs3b bubnuoreka LIOK




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

61 KoBasieHTHas Hero/sipHast XUMU4YecKast 1 Bbubmioreka IIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka IIOK
2 1
6 (CTereHs OKHC/eHHS https://m.edsoo.ru/00adae28
63 OKuC/IUTeIBHO-BOCCTaHOBUTE/IbHbIE 1 Bbubmioreka LIOK
peakLuu https://m.edsoo.ru/00adb076
bubmmoreka IIOK
64 O 1
KUCTITE 1 BOCCTAHOBUTEH https://m.edsoo.ru/00adb076
65 KouTpospHast pabota Ne4 o Teme 1 Bubmoreka IIOK
«CTpoeHure aToMa. XUMHYeCKasi CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. Ob061eHMe 1 1 bubmorteka LIOK
CcHCTeMaTH3allysl 3HaHUMN https://m.edsoo.ru/00adb33c
67 Pe3sepBHbIii ypok. O60611eHIe 1 1 bubmioTeka LIOK
CcHCTeMaTH3allys 3HaHUI https://m.edsoo.ru/00ad9cb2
68 Pe3sepBHbIii ypok. O60611ieHIe 1 1 bubmmoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O0 68
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

» Xumus, 8 kimacc/ I'abpuensH O.C., Octpoymos W.I"., Cnagkos C.A.,

AxioHepHoe o61iecTBo «M3marenbcTBo «IIpocBerieHe»

METOJUYECKHWE MATEPUAJIBI /11 YUUTEJIA

[abpuesnsH, O. C. Metoguueckoe rnocobue K yuebuuky O. C. 'abpuesnsiHa
«Xumusi». 8 kimacc / O. C. T'abpuenstH. — M. : [Ipoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET
http://www.chemnet.ru

https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru sa=D

usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7Rgwj






