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ITIOACHUTEJIbBHASA 3AIIMCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00II[ero o0pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOMN
oOpa3oBare/bHOM IMPOrpaMMbl OCHOBHOTO 0011iero o6pa3oBaHMsl, MpeiCTaB/IeHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (ezepasbHOM paboueit MpPOrpamMMbl
BOCTIMTAHUS U C YUETOM KOHIIETII[UH TIPeIoiaBaHusl YueOHOTo rpeiMeTa « XUMHUSI»
B 00pa3oBaTe/IbHBIX OpraHmu3alusax Poccuiickoit ®emepariuu.

[TporpaMMma 10 XWMHWM [aéT TIpe/iCTaBjieHHe O Iieisfx, OOIeil cTpaTeruu
o0yueHHsi, BOCIMTAaHUS W pa3BUTUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTO
rpeiMeTa, yCTaHaB/iWBaeT  oOs3aTresbHOEe — TIpeIMETHOE  COJeprKaHue,
TpelyCMaTpHBaeT pacripe/ie/ieHle ero I0 KjaccaM W CTPYKTypUpOBaHUe TIO
pa3ziesiaM ¥ TeMaM TIpOTpaMMbI TI0 XHWMHWH, OTpejiefisieT KOJIMYeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH cofieprKaHus, pPEeKOMeHTyeMyt0
10C/IeZiIoBaTeIbHOCTh ~ U3yUeHUS] XUMHM C YYETOM  MEXKIIPeJMeTHBbIX U
BHYTDUIIPEIMETHBIX  CBsI3€M, JIOTUKM y4yeOHOTO Tipoljecca, BO3PACTHBIX
ocobeHHOCTeld 0Oyuarol[UXCsl, OrpefessieT BO3MOXHOCTH TIpeAMeTa ISt
peanu3aliid TpeOOBaHWI K pe3yibTaTaM OCBOEHHSI OCHOBHOU 00pa3oBaTe/bHOM
TporpamMMbl Ha YPOBHE OCHOBHOTO 00II[ero oOpa3oBaHUs, a TakKKe TpeOOBaHHM K
pe3y/sibTaTaM 00yueHHsI XUMUM Ha YPOBHe 1iesiell U3yueHUsl TipeJjMeTa U OCHOBHBIX
BUJIOB yueOHO-TI03HABaTe/JIbHOM JIesiTe/IbHOCTU 0O0yuarolerocsi Mo OCBOEHHIO
yuebHOro Cofiep>KaHusl.

3HaHUe XWMWU CIOY)KHT OCHOBOW [T ()OPMHUPOBAHUST MHPOBO33pPEHHS
oOyuaroIrierocsi, ero rpejicTaBJIeHU O MaTepyuaTbHOM eIUHCTBE MHPA, BaXKHYIO
poib WrparoT (opMHpyeMble XHUMHeW TMpeZCTaB/IeHUsI O B3aWMOITPEBpAIl|eHHsSIX
3HepruM U 00 3BOJIIOLMK BEIeCTB B TPHUPOZE, O MYTSAX pPelIeHHs TI00abHbIX
1po0/ieM YCTOMUMBOTO Pa3BUTHSI UeIOBeUECTBA — ChIPHEBOM, HEPreTHUeCKOH,
TTUITIEBOM U 9KOJIOTHUeCKOU 0e30MacHOCTH, TTPoO/IeM 3[paBOOXpaHEeHUS.

V3ydyeHre XMMUU:

criocobCTByeT — peanu3alldd  BO3MOXKHOCTEH A CAMOPA3BUTHSL U
(hopMHpOBaHUS KYIbTYPhI TMUHOCTH, €€ 00111eld U GyHKI[MOHATLHOM T'PaMOTHOCTH;

BHOCHUT BK/IaJ B (hOpDMHpOBaHHWE MBIIIJIEHUS] M TBOPUYECKUX CIIOCOOHOCTeM
00yuaroluxcs, HaBbLIKOB WX CAMOCTOSTeIbHOM yueOHOW  /IesTe/TbHOCTH,
9KCTIepUMEHTaNlbHBIX W UCC/Ae/IoBaTebCKUX YMeHWH, HeoOXOAWMBbIX KakK B
TIOBCEe/IHEBHOM >KU3HM, TaK U B TIPO(heCCUOHATLHOU JesiTe/TbHOCTH;

3HAaKOMHUT CO CITeli(UKOW HAyYHOTO MBIIIIeHNs, 3aK/IaibiBaeT OCHOBBI
1[e/TOCTHOTO B3IJIsi[ja Ha eJUHCTBO MPUPO/bBI 1 Ue/IOBeKa, SIB/ISIeTCS] OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHNHN eCTeCTBeHHO-HayYHOM I'PaMOTHOCTH 00yYaroInXCs;

criocobcTByeT (OPMHpPOBaHUIO I[eHHOCTHOTO OTHOIIEHUS] K eCTeCTBeHHO-
HayUHBIM 3HaHUSM, K TIPUPO/ie, K UesIoBeKY, BHOCUT CBOM BKJIaJ, B 9KOJIOTHUYECKOe
oOpa3oBaHue 00yUaroIUXCs.

HaHHble HarpaBjieHUss B O0yueHWM XUMHUK 00eCreurBarOTCsl CHelUpUKOM
cofep)kaHusi yueOHOro TipeiMeTa, KOTOPbIM  sIB/IsSIeTCS  TeAarorhdyecku



a/lalTHPOBAHHBIM OTpa)keHWeM 0a30BOM HAyKU XMMUU Ha OTpe/ie/IEHHOM JTarie eé
pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOT'O 00iijero oOpa3oBaHUsl OpHEHTHPOBaH Ha
OCBOeHHe OO0YyYarol[UMHCS CHUCTEMBI TTePBOHAUATbHBIX TIOHATHNA XWUMHH, OCHOB
HEOpraHWYeCKOW XUMHUHW W HEKOTOPbIX OT/e/IbHbIX 3HAUMMbIX TIOHSTHMN
OpraHUYeCcKOU XHMHH.

CTpyKTypa COZep>XaHusi MPOrpaMMbl MO0 XUMHUU C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOI0 ToAxoja K eé usyueHuro. CojiepkaHue CK/IaJbIBaeTCs M3 CUCTEMbI
MOHSATUM O XUMUUECKOM 37IEMEHTE U BeIl|eCTBe U CUCTEMBI OHSITHUM 0 XUMUYECKOU
peakiuu. O6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl TI0 TMPUHIUITY
Moc/aej0BaTe/TbHOTO Pa3BUTHSI 3HAHUM HAa OCHOBE TEOPeTUUECKUX TpeCTaB/IeHUU
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO YUeHUsI KaK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuoguueckoro 3akoHa /1. 1. MeHpeneeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— YyUeHHsl O CTPOEHUHU aTOMa U XUMHUUYeCKOM CBSI3Y;

— TIpeAcCTaB/ieHHuH 00 3MeKTPOIMTAYECKOW AMCCOI[MAI[iM  BelleCTB B
pacTBOpax.

TeopeThueckre 3HaHUSI pPACCMAaTPUBAIOTCS Ha OCHOBeE SMITMPUYECKU
TMOJTyYeHHBIX U OCMBIC/IEHHBIX (JaKTOB, pa3BMBAIOTCS MOC/e0BaTebHO OT OJHOTO
YPOBHSI K [PYroMmy, BbINO/HSAA (GYHKIUKU OOBSICHEHWs W TPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEW TMPaKTUUYeCKOro NMPUMEHEHHUsI U T0/TyYeHUst
M3y4yaeMbIX BellleCTB.

OcBoeHue TporpaMMbl T0 XHMHH  CIOCOOCTBYeT  (DOPMHUPOBaHUIO
rpe/iCTaB/JIeHUs 0 XUMUUECKOM COCTaBJ/IsAIOIel HayyHOW KapTHHbI MUpa B JIOTHKE
eé CHUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIIEHUSI K Hay4yHOMY 3HaHUIO U
MeToZilaM TO3HaHWS B HayKe. V3yueHHe XUMHWM MPOUCXOAUT C TMPUBJIeUYeHUEM
3HaHUM U3 paHee H3yUeHHBIX YyueOHbIX mpeaMeTOB: «OKpYKaroluii MUp»,
«buonorus. 5-7 knaccbl» U «du3mKa. 7 Kiaacc».

[Ipy w3yueHWH XUMUM TIPOUCXOAUT (HOPMHpOBaHWE 3HAHUM OCHOB
XUMHUECKOH HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUeCKOU
JleATeJIbHOCTU YesloBeKa W KaK OJJHOrO0 W3 KOMIIOHEHTOB MHUPOBOM KYJ/bTYPHI.
3ajaua yueGHOTO TIpejMeTa COCTOMT B (DOPMHPOBAHWM CHCTEMbI XMUMHUECKUX
3HaHUM — Ba)KHEUIIUX (PAKTOB, MOHSTHUM, 3aKOHOB U TEOPETUUECKUX MOJIOXKEHUH,
JOCTYTIHBIX 000011leHuH MUPOBO33DEHUECKOTO XapakTepa, s3blka HayKH, B
puoOIIeHnd K HayyHbIM MeTO/aM T[I03HaHWs TIIPH HW3YYeHWU BeIeCTB U
XUMUYECKUX peakiuii, B (H)OPMUPOBAHUU U Pa3BUTHU TO3HABATe/bHbIX YMEHUN U
WX TIpUMeHeHHH B yueOHO-TIO3HaBaTe/JIbHOM U  yueOHO-MCCe10BaTeIbCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBWI 0Oe3omacHoro oOpalljeHus C BelljeCTBaMH B
TOBCeJHEBHOM JKU3HU.

[Tpu u3yueHWM XUMUU Ha YPOBHE OCHOBHOTO 001ijero 0b6pa3oBaHUsi BayKHOe
3HaueHWe MPUOOpesTH TaKue 1e/i, Kak:



— (dopmupoBaHWe UHTE/JIEKTyalbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHUYECTBY, CaMOCTOSTE/IbHOMY TPHUHATUIO peIlieHuH,
CrIoCcOOHOM aJIanTHPOBAThCS K OBICTPO MEHSIFOIUMCSI YCIOBUSIM >KU3HU;

—  HarpaB/lIeHHOCTh OOyYeHMsT Ha CHCTeMaTHUecKoe TIpHUOOIIeHHe
00yuaroIuxcsd K CaMOCTOSITe/IbHON I103HaBaTe/IbHON JIesTe/IbHOCTH, HayYHbIM
MeTO/J]laM TIO3HaHUs, (HOPMUPYIOIMIMM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrnieueHue yCI0BUM, CITIOCOOCTBYIOIIMX TPUOOPeTeHHI0 00YYarOIMMUCS
OTbITa Pa3HOOOpa3HOl eATeNbHOCTH, TMO3HAHUS M CaMOTIO3HAHUS, K/IFOUEBBIX
HaBBIKOB (K/IFOUEBBIX KOMITeTEHLIU), UMEeIOIIUX yHUBepcajbHOe 3HaueHue [Jisi
pa3IMYHbIX BUIOB /leATe/IbHOCTY;

— ¢opmupoBaHue 00ielt GYHKI[MOHAJTBHOM U  eCTeCTBEHHO-HayUHOU
rPaMOTHOCTH, B TOM UHCJIe YMeHUd OOBSICHATH U OLeHWBATh SIBJIEHUS
OKpY’Kaloll[ero MUpa, MCMOJb3ysl 3HaHUS W OMbIT, TOJyYyeHHble TMPU H3yYeHUH
XUMWH, TIDUMEHSATb WX TIPU pellleHnd TpoOsieM B TIOBCEJHEBHOW >KU3HU U
TPYAOBOH JieITebHOCTY;

— (QopmupoBaHue y O0O0yuaroluXCsd T'YMaHHUCTHUYECKMX OTHOIIIEeHUH,
MOHWMAaHUsI 1IeHHOCTU XWUMHYeCKUX 3HaHUWM [Jisi BBIPAOOTKH 3SKOIOTUUECKU
1jesiecooOpa3HOro TIOBefieHWss B OBbITY W TPYZOBOW [eATebHOCTH B Le/saX
COXpaHeHUs1 CBOETO 3/I0POBbSI U OKPY Karolllel MPUPOJHOM Cpe/ibl;

— pa3BuUTHe MOTHBALMU K 00y4yeHUIO, CITIOCOOHOCTel K CaMOKOHTDO/IIO U
CAMOBOCTIMTAaHUID HAa OCHOBe YCBOeHUsI 0O0lljeyesioBeUeCKUX 1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TMpOoGduU/si U HalpaB/eHHOCTH JAabHeHIIero
o0OyueHwMs.

OO1ilee yMC/IO YacoB, OTBeAEHHBIX /Jid H3yUeHUsT XUMHH Ha YPOBHE
OCHOBHOTO 00111ero oOpa3oBaHusi, cocTas/sieT 136 yacos: B 8 knacce — 68 yacos (2
yaca B HeJle/10), B 9 Kacce — 68 uacoB (2 uaca B HeJle/io).



COJEPKAHUE OBYUEHUSA

8 K/IACC

ITepBoHaua/IbHbIe XUMHUECKHeE TIOHATHSA

[IpeagmeTr xvmuu. Pomb XMMUM B >)KM3HU 4YesiOBeKa. XUMUS B CUCTEME HayK.
Tena u BemjectBa. ®dusrueckue CBOUCTBA BeleCTB. ArperaTHOe COCTOSTHHE
BelllecTB. [loHsATHEe O MeTOoJax MO3HAHUSI B XMMUU. UUCThbIe BelllecTBa U CMECH.
CriocoObl pa3ziesieHyst CMeCem.

ATOMBI M MOJIEKy/bl. XHUMHUYeCKHhe 3jeMeHTbl. CHUMBOIbI XUMHUUECKUX
57emMeHTOB. [IpocThie U C/10XKHBIe BelljecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHUe.

Xumuueckasi ¢opMysa. BaneHTHOCTb aTOMOB XWUMHWUECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BemlecTB. OTHOCWTe/NbHasi aTroOMHas Macca.
OTHOCHUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBas [0/ XMMUUeCKOTO 3/ieMeHTa B
COeIMHEHUH.

KonuuectBo BewectBa. Mosib. MosisipHast macca. B3avMocCBsi3b KO/1MUeCTBa,
MacCchl W 4YMC/Ia CTPYKTYPHBIX e[uHUL] BellecTBa. Pacuétel mo ¢dopmysiam
XUMHUYECKUX COeIMHEHUMN.

du3nuecKkre U XMMHAUYeCKre sIBJIeHUsl. XMMUUecKas peakijusi U eé Npu3HaKU.
3aKOH COXpaHeHMs MacChl BellleCTB. XHMMUUeCcKre ypaBHeHUs. Kiaccudukaius
XUMHUUECKHX peakiuii (coeuHeHu s, Pa3/ioyKeHusl, 3aMellleHys], 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHUECKOH TIOCYZIOM, TIpaBWIaMyd paboThl B abopaTropuu U
npréMaMu oOpailiieHus: ¢ 1abopaTOpHBIM 000py/I0BaHHEM, U3yUeHHe U ONHMCaHHe
GbU3MUeCKUX CBOMCTB 00pa3l[oB HEOpPraHWYecKHWX BeIIeCcTB, HaOmo/ieHne
(¢usnueckux (M/iaBjieHUe BOCKa, TasiHWe Jib/la, pacTHpaHUWe caxapa B CTYIIKe,
KUIEeHWe U KOHJEHCALUsi BOAbI) U XUMUUYECKUX (FOpeHue CBeud, MpOKa/JUBaHHe
Me/IHOH IPOBOJIOKH, B3aMMOZIEMCTBHE Mejla C KHC/IOTOMN) sIBJIeHHH, HaO/ojeHre 1
OMMCaHVe MPU3HAKOB TMPOTEKAHWSI XMMUUECKHX peakui (pas/iokeHue caxapa,
B3aMIMO/IEMCTBUE CEePHOM KHCIOTBI C XJI0PUAOM Oapuis, pa3nokeHHe THAPOKCHA
Meau (II) mpu HarpeBaHWM, B3aUMO/IeHCTBHE »Kejle3a ¢ pacTBopom cou Meau (1),
H3ydyeHue Crioco0OB pa3/iefieHust cMeceii: C TIOMOIIbI0 MarHWTa, (UILTPOBAHUE,
BbITIapUBaHWe, AUCTWLISALMS, XpoMaTorpadusi, mpoBeJjeHue OUWCTKU MOBapeHHOU
conv, HabmofeHWe W OMKWCAHWe  pe3y/bTaTOB  IPOBEJEHHs  OIbITa,
WITFOCTPUPYIOLLIEr0 3aKOH COXPAHEHWsI MacChl, CO3JaHHhe MOJe/ield MOJIeKYT
(LapocTep>KHeBbIX ).

BaxHeliue npe/iCTaBUTE/I HEOPraHNYeCKHNX BeleCcTB

Bosnyx — cmech rasoB. CocrtaB Bo3Ayxa. Kuciopon — sjneMeHT U TIpOCTOe
BelllecTBO. HaxoxxzeHue Kucjiopoja B Tpupoje, (usnuyeckie M XUMHYECKHe
cBoMictBa (peakuyu ropeHusi). Okcuabl. [IpumeHenue kKucaopozaa. Criocobbl
MoJiyueHus1 KUCIopoja B JabopaTopuu U TMPOMBIIUIEHHOCTA. KpyroBopot
KUcsiopoga B ripupoze. O30H — a/uioTporHas MoAuGUKaLus KUCI0poAa.



TennoBor 3¢ @(eKT XWUMHUEeCKOW peakLHh, TePMOXHMMHUUYECKHe ypaBHEHUS,
9K30- U DHJOTepMHYeckKue peakluu. TOIIMBO: yrojb U MeTaH. 3arpsisHeHue
BO3/lyXa, yCUeHHe TTapHUKOBOT0 3(deKTa, pa3pylleHre 030HOBOTO C/IOs.

Bogopon — ssmeMeHT W mpocToe BelecTBo. HaxoxzpeHwe Bopopoza B
npupojie, GusnMueckie U XUMUUECKHe CBOMCTBa, IIpUMeHeHHe, CI0COo0bI
rnosyueHusi. KHC/IOThI U COJIH.

MosisipHbIf 00BEM ra30B. PacuéThl 110 XUMHUUECKHUM YPaBHEHUSIM.

du3snueckre CBOMCTBA BOAbl. Boja Kak pacTtBopuTtesib. PacTBOpHI.
HaceblijeHHble ¥ HeHachlllleHHble pacTBOPbl. PacTBOPUMOCTHL BeleCcTB B BO/Ie.
MaccoBasi 107151 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpPO/ie U B XKU3HU uesioBeKa. KpyroBopoT BoAbI B TIpUpO/Ie.
3arpsi3HeHre MPUPOAHBIX BOJ. OXpaHa M OUKMCTKA MPUPOJHBIX BOJ,.

Knaccudukaiiuss HeopraHuueckux coeguHeHuid. Oxkcuwl. Knaccudukaims
OKCHZIOB:  cosieobpasyroiijie  (OCHOBHBIe, KHUCJIOTHble, amdoTepHbie) U
HecosieobOpa3ytomue. HomeHk/MaTypa OKCHAOB. Pusnyeckue U XUMHUECKHe
CBOMCTBA OKCUJOB. [TonyueHre OKCUZOB.

OcHoBanusi. Knaccudukauusi OCHOBaHMM: IENOYM U HEPACTBOPUMBIE
OCHOBaHuWsA. HomMeHKnaTypa ocHOBaHui. Pu3nYecKre M XWUMHYECKUe CBOUCTBA
OoCcHOBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kucinor. HomeHknatypa kucior. dusudeckue u
XHMHUeCKHe CBOMCTBa KHCJIOT. Psig aktuBHOocTM MetaioB H. H. Bekertora.
[TonyueHue KUCIIOT.

Conu. Homenkiarypa coseil. Pusnueckue U XMMUUeCKHe CBOWMCTBA COJIEM.
[TonyueHue coien.

['eHeTHUecKasi CBSI3b MeXX/ly K/lacCaMH HeOpPraHUYeCKUX COeZIUMHeHUMN.

Xumuueckuil 3KkcnepumeHm:

KauyeCTBEHHOe OrpejieJieHre CojlepkKaHus KUCI0po/a B BO3/lyxe, MOoydyeHue,
cobupaHye, paclio3HaBaHHe U U3yUYeHWe CBOWCTB KHCI0OpoJa, Hab/o/jeHue
B3aMMO/IEICTBUSI BeIleCTB C KHUCIOPOJAOM M YCJIOBUSI BO3HUKHOBEHUS U
TIpeKpalljeHusi ropeHusi (Mo)kapa), O3HaKOMJeHWe C oOpa3ljaMM OKCHIOB U
OIMCaHHWe WX CBOMWCTB, IIOMyYeHWe, cOOWpaHUe, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOZi0OpoJia (ropeHue), B3auMOZENCTBUe BoAopoga C okcugom menu (II)
(BO3MOYKHO HCTIO/Tb30BaHHE BHleOMaTepHasioB), HabmoAeHe 00pa3ijoB BeIlecTB
KonmuecTBOM 1 MoJib, HMCC/ieZloBaHWe OCOOEHHOCTEeW pacTBOPEHHSI BeIeCTB C
pa3/iMuHOM pPAaCTBOPUMOCTBIO, TIPUTOTOBJIEHME pAacTBOPOB C OMpeJe/éHHOU
MaCCOBOM [l0Jileld PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOJbI C MeTasjlaMU
(HaTpyeM U KajabLeM) (BO3MOXKHO MCIIO/Ib30BaHWE  BHJleOMaTepHasioB),
vccie/joBaHe 00pa3lloB  HEOpPraHWUeCKHWX BeIeCTB Pa3/IMUHBIX — K/acCOB,
HabJ/Tr0/leHre U3MeHeHUs] OKpAaCKU WHAMKAaTOPOB B PaCcTBOpPAx KUCJIOT U Ije/I0Uei,
rM3ydyeHde B3auMoOJeWcTBUs okcuaa meau (II) ¢ pacTBopom cepHOM KHCJIOTHI,
KUC/IOT C MeTa/UlaMH, pDeakLi HeuTpaJu3alyH, TOoJydeHrue HepacTBOPUMBIX
OCHOBAaHWH, BBITECHEHHWE OJHOr0 MeTasjla JPYTMM M3 pacTBOpa CO/H, PelleHue



SKCIepUMEeHTA/IbHbIX 33/lau 0 TeMe «Ba)kHellillMie KaacChl HeOpraHu4eCcKUX
COoeIUHEeHU».

IMepuoanueckui 3akoH u Ilepuoauuyeckas cucreMa XHUMHYECKHX
ynemMeHTOB [I. V. MenpeneeBa. CTpoeHue aroMoB. XuUMHYeCKas CBSi3b.
OKuC/IUTEe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIiuM

[lepBble MOMBITKK KaaCcCU(PUKALIMM XUMUUECKUX 3jeMeHTOB. [loHsTHe O
rpynnax CXOJHbIX 3/IeMeHTOB (IleJIOUHble U I1e/I0YHO3eMeJIbHbIe MeTasllbl,
rajioTeHbl, HepTHBIE Ta3bl). 7IeMeHThI, KOTOpble 00pa3yoT aM(oTepHbIe OKCH/bI
Y TUJIPOKCU/BI.

[Tepuoanueckuii 3aKoH. Ilepronueckasi cicTeMa XMMHAUeCKUX 3/ieMeHTOB /1.
. MengeneeBa. KopoTkonepuosHas U JIMHHOMNepUoAHasi  (OpMbI
[Teproanueckor cUCTeMbl XUMUYeCKUX 3yieMeHTOB 1. 1. MeHpeneeBa. [lepuoabl
U rTpymnnbl. OuUsWuecKMd CMBICT TOPSAKOBOTO HOMEPAa, HOMEpPOB Ilepuofa W
CPYMIIbI 3/IeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sfiep. M3oTornbl. 3mekTpoHbl. CTpoeHue
3JIeKTPOHHbIX ~ 000/i0uek aTtomMoB TiepBbix 20 XUMUUECKHUX  37IeMEeHTOB
[Tepuoanueckour cuctembl [. U. MeHpgeneeBa. XapaKTepUCTHKA XUMHUECKOTO
371IeMeHTa T10 ero noJsiokeHuto B [lepuoanyeckon cucreme 1. . Menzeneesa.

3aKOHOMEPHOCTA U3MeHeHUs1 pajuyca aTOMOB XUMHYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 FPYIIIaM U Iepruoam.

3HaueHue [leproarueckoro 3akoHa U [leprouueckoi CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB [/l pa3BUTHUA HayKu U mpakTuku. [I. . MeHjeneeB — yuyéHbld U
rpakJjaHVH.

XvuMmuyeckass CBsi3b. KoBasieHTHasi (MoJispHass YW HeMoJisspHasi) CBSi3b.
O/IeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3JIeMeHTOB. VIOHHast CBSI3b.

Crerienb  OKuUC/IeHUs.  OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHbIE  PeaKL[UU.
ITporjecce! OKUC/I€HMS U BOCCTaHOB/IeHMs. OKUC/IUTe/M ¥ BOCCTaHOBUTEIH.

XumuuecKuti 3KcnepumeHn:

n3yueHue 00pa3lOB BeIleCTB MeTa/VIOB M HeMeTa/lJIoB, B3auMO/ieMCTBUe
TUAPOKCHJA LIMHKAa C pacTBOpPAMM KHUC/JIOT W IIieJioueld, TMpOBeJIeHUe OMbITOB,
WITIOCTPUPYIOLIUX ~ NPUMEPbl  OKUC/IUTEbHO-BOCCTAHOBUTE/IbHBIX  peaKLn
(ropeHue, peakLIiy pas/io>KeHUs], COeJUHEHUS).

MesicnpeomemHble cesi3u

Peanuzaiusg MeXnpeIMeTHBbIX CBsi3ed TpPUA M3yueHUM XMMUM B 8 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 UCTOJb30BaHHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
MOHATUM, TaK W MOHATUM, SIBJIIOLIUXCSA CUCTEMHBIMU [JIs1 OTZe/IbHBIX NpeMeTOB
eCTeCTBeHHO-Hay4YHOr' 0O LIUKJIA.

OOb1re ecTeCTBEHHO-HayUHble TIOHATHS: Hay4YHbIA (aKkT, TUIOTE3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, Kiaaccuukaius, TIepuoJUuYHOCTb, HaboeHue,
9KCIIepUMEHT, MO/ie/IMpOBaHue, U3MepeHue, MoJie/lb, IB/IeHUe.

@du3nKa: maTepusi, aTrOM, 5JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ,
M30TOIbl, PaZJMOAKTUBHOCTb, MOJIEKYJ/IA, 3JIEKTPUYECKUM 3apsj, BelecTBO, TeJo,



00BEM, arperaTHoe COCTOSIHUE BellleCTBa, ra3, (u3nyeckue BeSUUUHBI, eJUHULIbI
V3MepeHHUs], KOCMOC, TIJIaHeThl, 3B€3/bl, CosTHLe.

Buonorus: goTocuHTes, AbixaHue, buocdepa.

leorpadus: armocdepa, rugpocdepa, MHUHepaabl, TOPHbIe TMOPO/BI,
ToJie3HbIe UCKOMaeMble, TOTJIMBO, BOJAHbIE PECYPCHI.

9 KV/IACC

BeljecTBo M XMMHUeCKas peakiis

[Tepuogrueckuii 3akoH. [leprnogrueckas cuctema XMMHUYeCKUX 3/1eMeHTOB [].
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTHM B WU3MEHEHWH CBOMCTB
XUMUYECKHX 5JIEMEHTOB IIepBbIX TPEX I[1epUOJIOB, Ka/lus, KaJbLUsd MU HUX
COeJMHeHWA B COOTBETCTBUM C TIOJIO)KeHWeM »3/IeMeHTOB B Ilepuoguueckon
CUCTeMe U CTPOeHUEM UX aTOMOB.

CTpoeHUe BellleCTBA: BUIbI XMMWUUYECKOW CBSI3U. THUIBI KPUCTA/ITMUECKUX
PEeIlETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBAa OT TUIMA KPUCTA//TMYECKOUW pPelléTKUA U
BHU/Ia XMUMUUECKOW CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeopraHW4eCKrx BelecTB. XHUMUUecKHue
CBOMCTBA BeILeCTB, OTHOCSIIMXCS K Ppa3/MUHbIM KjacCaM HeopraHW4yecKrux
COeJIMHeHWI, TeHeTUUeCKasi CBsI3b HEOpraHMYeCKHX BeIleCTB.

Krnaccudukaiys XuMAYeCcKUX peaklvid Mo pa3/IMyHbIM NprU3HaKaM (110 YMCIy
M COCTaBy YyuyaCTBYIOILIMX B peaklUU BeLeCTB, MO Tera0BoMy 3(d@eKTy, Mo
V3MEHEHHIO CTerleHell OKMC/IeHUSI XUMUYeCKUX 3/IeMeHTOB, TI0 00paTUMOCTH, TIO
y4acCTHUIO KaTaau3aTropa). JK30- M SHA0TePMUYECKHe peaklMy, TEPMOXUMHUYECKHe
ypaBHEHMUS.

[ToHsTie O CKOpPOCTHM XUMHUYecKoW peakuuu. [ToHsiTue 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKUX peakiusix. [IoHATHe O rOMOreHHbIX U reTeporeHHbIX
peakuysx. [lonstue o karanuse. [ToHsITHE O XMMUYECKOM paBHOBeCUH. PaKTOPEI,
B/IMSIOIE HAa CKOPOCTb XWMHUYECKOU peaklUM M TMOJIOKeHWe XUMHUUYeCKOro

PaBHOBECHSL.
OKUC/TUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE  peakI[UM,  3JIeKTPOHHBIM  OasiaHc
OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM  peakLUH. CocTaBneHue  ypaBHEHUM

OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluidi C  HMCIO0J/Ib30BaHUEM  MeToja
3/1IeKTPOHHOTO HanaHca.

Teopus 3/IeKTPOIUTUUECKON TUCCOLUALIMU. DJIeKTPOJIUTHI U He3/1eKTPOIUTHI.
KatuoHbl, aHMOHBI. MeXaHW3M AUCCOLIMALIUM BeIeCTB C pa3IUuHbIMU BUJaMU
XUMHUUecKol cBsizu. CrereHb Auccoraiii. CUbHBIE U C/labble 3/IeKTPOJIUTHI.

Peakiiiyi HOHHOTO 0OMeHa. Y CJIOBUSI MPOTEeKaHUs PeakIjiii MOHHOTO 0O0MeHa,
MOJIHble M COKpAll|éHHble WOHHbIE YypaBHeHUs peakuuid. CBOWMCTBa KHUC/IOT,
OCHOBAaHMM UM COJeM B CBeTe TMpeACTaBAeHHN 00 3JIeKTPOJUTHUYECKOM
qvcconualu. KauecTBeHHbIe peakijuu Ha UOHBI. [1oHATHe 0 TUIpO/IK3e COel.

Xumuueckuii 3KcnepumeHm:

O3HaKOMJ/IEHME C MOJENSIMU KPUCTA/NTMUECKHUX PelIETOK HeopraHuvecKux
BellleCTB — MeTas/uyIoB M HeMeTas/ioB (rpaduTa M anMasa), CA0XKHBIX BeIecTB
(xopua HaTpusi), UCC/IeJOBaHWEe 3aBUCMMOCTU CKOPOCTU XUMHUYECKOM peakiuu



OT BO3/IeHiICTBUS Ppa3/IUUHBIX (DaKTOPOB, MCC/Ie/JOBaHHE 3JIEKTPOIPOBOJIHOCTH
pacTBOpPOB Bell[eCTB, TMpoliecca JUCCOLMALMU KHUC/OT, liefiouell U cosei
(BO3MOXXKHO  WCIIOMb30BaHWe BHEO0 MaTepuasioB), TIpOBe/leHHe  OIIbITOB,
W/UTIOCTPUPYIOIINX  TIPU3HAKA  TIPOTE€KAaHWs  peakildid HOHHOro  oOMeHa
(oOpa3oBaHue oOcajika, BblJe/sieHWe Ta3a, oOpa3oBaHWe BO/bI), OIBITOB,
W/UTFOCTPUPYIOIIUX ~ TIPUMEPbl  OKMC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX — PeakIiui
(ropeHue, peaklUUd pa3/iOKeHUs, COeJJUHeHUs), pacrio3HaBaHWe HeopraHWYecKrux
Bell[eCTB C TIOMOI[bI0  KaueCTBEHHbIX peaki[uii Ha WOHbI, pellleHue
9KCIepUMeHTabHbIX 3a/au.

HemeTa/l/Ibl U MX COeAUHEHUS

OOmiass xapakTepucTuKa rajoreHoB. OcoOeHHOCTH CTPOeHUsI aTOMOB,
XapakTepHble cTereHu OKucaeHusi. CTpoeHWe U (u3nUeCcKue CBOMCTBA MPOCTHIX
Bell[eCTB — TaJioreHOB. XUMHUUeCKWe CBOWMCTBAa Ha MpuMepe  XJjopa
(B3aMMOZENCTBHE C MeTa//laMH, HeMeTa/ulaMu, IjesiouaMu). XJIOPOBOJOPO[.
ConsiHasi KMC/I0Ta, XMMUYeCKrWe CBOMCTBa, MOJiydyeHUe, TipuMeHeHue. [lelicTBue
XJiopa U XJIOPOBOZIOPOJla Ha OpraHU3M uesioBeKa. BakHelllne XJIOpUIbI U UX
Haxo’K/JjeHre B TIpUpPOo/e.

OOb1jasi xapakTepucTuKa 371eMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHU OKuc/aeHusi. CTpoeHHe M (PU3HMUeCKWe CBOMCTBA
MPOCTHIX BeleCTB — KUCJI0POZa U Cepbl. AJUIOTPOITHbIE MOAU(MHUKALIMK KUCI0POoia
Y cepbl. XMMHUecKhe CBOMCTBa cepbl. CepoBOAOPO/[,, CTpOeHUe, (r3NUecKue U
XUMUYecKre cBorcTBa. OKCHUBI Cepbl Kak MpejCTaBUTeIM KHUCIOTHBIX OKCHU/IOB.
CepHasi KWC/IOTa, (u3MuecKMe U XUMUUYeCcKhe CBoicTBa (00ique Kak
rpeJCcTaBUTeNs] Kjacca KUCAOT U croeluduyeckre). XUMUUeCKHe peaklvu,
Jie)kale B OCHOBe TMPOMBIIIJIEHHOTO0 criocoba TMoyyeHUs CepHOM KHCOTHI.
[TpumeHeHre cepHOM KUC/IOThL. CoJ/Id CEepHOM KUC/IOThI, KaueCTBeHHasl peakijus Ha
cyibdar-uoH. Haxok/jeHrue cepbl U e€ coeJlMHEHUM B mpupoje. XUMHUUECKoe
3arpsi3HeHUe OKpY’Karolllel cpefibl COeIMHEHUSIMU Cepbl (KUC/IOTHBIE [IOXK/IH,
3arpsi3HeHue BO3/yXa U BOJI0EMOB), CITIOCOOBI ero TpeZioTBpalleHusl.

OO01rjasi xapakKTepucThKa 3/ieMeHTOB VA-rpyrmibl. Ocob6eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHble CTereHW OKHC/IeHUs. A30T, pacnpocTpaHeHue B MPHUPO/Ie,
(du3uueckre U xumMuueckue cBoiictBa. KpyroBopor a3ora B npupojie. AMMUAK, €ero
(bu3uUeckre U XMMHUUYeCKUe CBOMCTBA, To/iydeHue U ripuMeHeHre. Co/iu aMMOHWUS,
ux (u3uUeckKre ¥ XuMHUUYecKre CBOMCTBa, MpuMeHeHUe. KauecTBeHHast peakijusi Ha
HMOHbI aMMOHUsI. A30THasi KUC/IOTa, eé TosyyeHue, (puU3Muyeckde U XUMHUUYECKUe
cBoiictBa (0OIMe Kak TMpeACTaBUTeNsT Kjaacca KHCIOT W Ccrenuduueckue).
Wcrnonb3oBaHWe HUTPATOB M COJied aMMOHMSI B KadyeCTBe MUHepaTbHBIX
yaoOpeHuii. XumMuuecKoe 3arpsis3HeHre OKPYyKarollei cpeibl COeZIMHeHUsIMUA a30Ta
(KUCNIOTHBIE [OXKAW, 3arpsi3HeHWe BO3/Ayxa, TOYBbI U BOZA0EMOB). dDocdop,
a/ioTporniHele Moaudukaimu (ocdopa, pusrueckrue M XUMHUUYECKUe CBOMCTBA.
Oxkcup dhocdopa (V) u docdhopHas kKucnora, prsndeckre U XMUUeCKre CBOMCTBA,
nosiyueHue. Micronb3oBaHue pochaToB B KauecTBe MUHEPA/TbHBIX y100peHUiA.



OOb1jasi xapakTepucTuka 37eMeHTOB [VA-rpymnmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB,  XapaKTepHble  CTeleHW  OKUC/IeHUs.  YTIJIepofl,  a/JIOTPOITHbIe
MoAu(bUKalih, pacrpocTpaHeHWe B TIpuUpojle, (Qu3nueckve W XHUMUUeCKHe
cBoiictBa. Afcopborums. KpyroBopot yrieposa B npupoje. OKCUZBI yTiepofa, Ux
(dbusrueckue YW XUMHUYECKUEe CBOWMCTBA, [EeUCTBHE Ha >KUBbIE OPraHU3MBI,
ToJiyueHre W TIpUMeHeHue. JKOJoruueckure Tpo0/ieMbl, CBs3aHHBIE C OKCHZIOM
yrneposa (IV), rumortesa 1/1006a7bHOTO TIOTEIUIEHUSI K/IWMaTa, TTapHUKOBBIN
3¢ deKT. YronbHasi KUCI0TA U €€ CO/U, UX (PU3nueckrue U XMMUUeCKHe CBOMCTRBA,
rojiyueHre W TpuUMeHeHWe. KauecTBeHHass peakius Ha KapOOHAT-WOHBI.
Vcnosb30BaHre KapOOHATOB B OBITY, MeJUI[MHE, TTPOMBIIIZIEHHOCTH U CEeTbCKOM
XO3SIMCTBe.

[TepBoHaya/ibHBIE TIOHATHS 00 OPraHUYECKUX BeIlecTBaxX Kak O COeUHEHUSIX
yryiepoza (MeTaH, 3TaH, 3TUJIeH, alleTUIeH, 3TaHOJI, TVINLIEPUH, YKCyCHast KUC/I0Ta).
[TpupoaHble WCTOYHUKW YIJ/IeBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(dTb),
MIPOAYKThl UX TepepaboTku (OeH3uH), WX POb B OBITY U TPOMBIIIEHHOCTH.
[TonsiTvie 0 OMOJ/IOTHYECKH Ba)KHBIX BellleCTBaX: KMpax, beskax, yrieBojax — U UX
poJiM B JKA3HM uejoBeKa. MaTepuasbHOe €JWHCTBO OpraHUYecKux U
HeopraHu4YecKux coeIMHeHUM.

KpemMHuii, ero @usnueckue ¥ XWUMHUUECKME CBOMCTBa, TIOJlydyeHUE U
npuMmeHeHre. CoeguHeHUs1 KpeMHUss B Tipupojie. OOiue TmipejcTaBieHus 00
okcuzie kpemHus (IV) u kpemHueBor kuciaote. CUIMKaThl, UX MCIOJIb30BaHUE B
ObITY, B TPOMBIILJIEHHOCTH. BakHellllle CTpOWTe/bHbIe MaTepuasbl: KepamMHKa,
CTeK/0, 1ieMeHT, 6eToH, >kene300eToH. ITpobGnembl 6e30MacHOrO MCIOJb30BaHUS
CTPOUTEBHBIX MaTEPUAJIOB B MOBCEJHEBHOM XKU3HHU.

Xumuueckuil 3KcnepumeHm:

r3yueHre oOpa3i[0B HeOPraHUUeCKUX BeIleCTB, CBOMCTB COSTHOW KUCJIOTHI,
TpoBe/ieHre KaueCTBEHHBIX peakldii Ha XJIOPU/-UOHBI U HabmMro/ieHre NpU3HaKOB
HUX TPOTeKaHWs, OMbIThl, OTpaXkaroiue (U3MUeCcKue YW XHMMUUeCKHhe CBOMCTBA
rajloreHoB M HUX COeJWHeHWM (BO3MOXXHO WCIIO/Ib30BaHUE BHUEOMaTepHuasoB),
O3HaKoMyieHHe C obpa3ljaMu XJIOpUAOB (TaJloTeHUZIOB), O3HAaKOMJIEHHe C
obpa3rjaMi  ceppl W €€  coeJUHEHUSAMH  (BO3MOXKHO  HCIIO/Ib30BaHHE
BH/leOMaTepHasioB), Hab/roZieHre Tiporiecca oOyrMBaHUs caxapa Mo/, AelCTBHeM
KOHLIEHTPUPDOBAaHHOW CEepHOM  KUCJIOTBbl, HW3yuUeHHWe XUMHUYECKUX CBOKCTB
pa30aB/IeHHOM CepHOM KHC/IOThI, TTPOBe/leHHe KaueCTBeHHON peakI[uu Ha Cy/bdaT-
VOH U Hab/o/ieHre TpH3HaKa eé TIPOTeKaHHs, O3HaKoMJeHWe C (H3nueCcKUMU
cBolicTBaMH a3oTa, ¢ocdhopa M HUX coeAuHEHHUNW (BO3MOYKHO HCIIO/b30BaHHe
BH/leOMaTepuasioB), obpa3ijamMu a30THBIX U (HOCHOPHBIX yAOOpeHuH, MomydyeHue,
cobupaHre, paclio3HaBaHWe U U3y4YeHWe CBOWCTB aMMUakKa, IIpOBeJleHHe
KaueCTBeHHbIX peaklii Ha MOH aMMOHUSI U PocdaT-uoH U U3ydeHUe NMPU3HAKOB
HX TMPOTeKaHUsl, B3aMO/IeMCTBHE KOHL[EHTPUPOBAaHHOW a30THOW KHUCJ/IOTHI C MeZibI0
(BO3MO>XHO WCII0/Ib30BaHWe  BHUleOMaTepuasoB), v3yueHue Mozesnen
KPUCTA/UTMUeCKUX DEeIIETOK anaMasa, rpadura, dysuiepeHa, O3HaKOMJIEHHE C
TIPOL[eCCOM aZicopOLIM  PAaCTBOPEHHBIX BeIeCTB AaKTUBUPOBAaHHBIM YTIEM U



yCTPONCTBOM TIPOTHBOTrasa, MoJjiyueHue, cobuvpaHue, paclio3HaBaHHe W U3yueHue
CBOMCTB YIJIEKHC/IOTO Ta3a, MpoBe/leHre KaueCTBeHHbIX peaklMi Ha KapOoHaT u
CU/IMKAT-WOHbl W W3yueHWe TMPU3HAKOB HX TIPOTEKaHUs, O3HAaKOMJIeHHe C
MPOAYKI[Me CUIMKAaTHOM TMPOMBIIIJIEHHOCTH, PpellleHre 3SKCIeprMeHTalbHbIX
3a/1au 110 TeMe «Ba)kHelI1IMe HeMeTalJIbl U UX COeTUHEHUS».

MeTan/ibl 4 MX COeINHeHMsI

OO011jasi XapaKTepUCTHKAa XUMHUECKUX 3/IEMEHTOB — MeTasVyIOB Ha OCHOBAHUU
ux nonoxeHusi B Ilepuoguueckor cucteMe XUMUYeCKUX 3yemeHTOB [. U.
MeHgeneeBa U cTpoeHusi aToMoB. CTpoeHWe MeTa/sioB. MeTa/inueckasi CBSi3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  OJIeKTPOXUMHUYeCKUM  psf
HaTpsDKeHHH MeTasiioB. Pu3nuecKrie U XUMHUUeCcKre CBOWCTBa MeTaysioB. OO1me
criocobbl  TIO/TydeHUsT MeTasiioB. [IoHATHE O KOPPO3WM MeTasyIOB, OCHOBHBIE
crocobbl 3amMThl UX OT Koppo3uu. CriiaBbl (CTasib, YyT'yH, AFOPaJTIOMUHUMN,
OpoH3a) 1 X MpUMeHeHNe B OBITY U TTPOMBIIILIEHHOCTH.

[IlenouHble MeTasuibl: TTO/I0KeHWe B [leprogrueckon CUCTEMe XUMUYECKUX
snemeHToB /I. V1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaxOXK[eHUe B IIPUPOJe.
du3nuecKkre U XMMHAUYeCKHe CBOUCTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIbl U
TUAPOKCUAbI HATpUsi M Kanus. lIpuMeHeHWe IIIeIOYHBIX METa/liOoB U MX
coeIMHeHUH.

[IlenoyHO3eMe/IbHBIE MeTa/UIbl MarHUM U KaJbLMW: TIOJIOKEHWe B
[Teprognueckor cUcTeMe XMMHYECKUX 3yiemeHTOB [. V. MeHeneeBa, cTpoeHue
VX aTOMOB, HaxoKJeHue B ripupoje. dusnyeckre U XuMHUYeCcKre CBOMCTBAa MarHust
U Kanblivsa. BaxHelilive coeJuHeHUs1 Kalbl[usg (OKCHUZ, THJPOKCH[, COJIM).
JKécTKOoCTh BOJIbI U CTIOCOOBI €€ yCTpaHeHHsl.

AsroMUHUN: TIo/i0KeHWe B [lepruoanueckor cucTeMe XUMHUUYECKUX 3/IeMEeHTOB
. . MenpeneeBa, CTpoeHUe aTtoma, HaxoxJeHue B Tripupofe. Pusuueckue Hu
XMMHUeCKre CBOWMCTBa altOMUHUA. AM(pOTEpHbIe CBOMCTBA OKCHZA U TUIPOKCU/A
aTFOMUHMUSL.

Kene3zo: nosoxeHve B [leproauyeckor cucTeMe XUMUUECKUX 3/IeMeHTOB [].
N. MeHgeneeBa, CTpoeHHWe aTOMa, HaxoXJeHuWe B mnpupofe. dusnueckue u
XUMHUeCKre CBOMCTBa »ene3a. OKCU/bI, TUIPOKCU/IBI U cou keste3a (I1) v xkene3a
(III), ux cocTtaB, CBOMCTBA U MOTyUYEeHHE.

Xumuueckutl IKcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMi MeTa/uVIOB M CIUIaBOB, MX (H3UUECKUMU
CBOMCTBaMH, M3y4YeHHWe  pe3y/JbTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
HCIIO/Tb30BaHNe BHIeOMaTepuanoB), 0coOeHHOCTell B3aUMOJEMCTBHSI OKCH/A
KaJbLUsl W HaTpusi C BOJAOUW (BO3MOXXHO WMCIIO/Ib30BaHWE BUZeOMaTepuasoB),
WCCJIeJOBaHUE CBOMCTB >KECTKOW BOJBI, TIPOLIECCa TOPEHHUs ’Kejie3a B KUCJIOpoJe
(BO3SMOKHO  WCMOJIb30BaHWE  BHJeOMAaTepyuasnioB), TPU3HAKOB  MPOTEKAHUS
KauyeCTBEHHBIX PeaklMid Ha WOHBbI: MarHusi, KajbLus, aJlOMUHUS, LIUHKA, >Kese3a
(I1) u xene3a (III), megu (II), HabmMrOZEHME W OTTHMCAHKE TIPOL[ECCOB OKPAIIMBAHUS
IJlaMeHW HWOHaMU HaTpusi, Kaiusi W Kaabliusi (BO3MOXHO HCIIO/b30BaHUe
BU/leOMaTepUasioB), UCCIeloBaHhe aM(OTEePHBIX CBOWCTB T'UIPOKCHA aTFOMUHUS



Y TU/IPOKCH/IA LIMHKA, pellieHre 5KCIepUMeHTaIbHbIX 3aZiau 1o TeMe «BakHelime
MeTasl/ibl ¥ UX COeJUHEHUSI».

XuMHSA U OKpYyKawlinas cpeaa

BeljectBa ¥ Marepuasibl B TIOBCEJHEBHOM >XM3HM uesioBeka. be3omacHoe
WCTIO/Ib30BaHKe BeI[eCTB M XMMUUYECKUX peakijuii B ObiTy. [lepBas momolb rpu
XUMHUUECKUX 0)KOTax U OTpaB/IeHUsIX.

XuMHUeckoe 3arpsi3HeHHe OKpYyyKarolleil cpefbl (TpefesibHasi AOMyCTAMast
KOHL|eHTpaLusl BellecTs, Aanee — [1/1K). Posib xuMuM B pellieHUH 5KOJ0TUYeCKUX
ripobJiem.

XumuuecKuil 3KcnepumeHm:

n3yueHue o0Opasl[OB MarepuasnoB (CTeK/O, CIUIaBbl MeTasljioB, MOJUMepHbIe
MaTrepura’bl).

MesicnpeomemHble cesizu

Peanu3aiusi MeXrpeJMeTHbIX CBsi3eli MPU M3yueHUM XWMUU B 9 Kiacce
OCYLIeCTB/ISIETCSI Uepe3 HCMO/b30BaHHWE KakK OOIIMX ecTeCTBeHHO-Hay4YHbIX
TIOHSATHUH, TaK Y MOHSATUN, SB/SIOIIMXCS CUCTEMHBIMU [/l OT/e/IbHBIX MpeMeTOB
ecTeCTBEHHO-HayuUHOr0 L{UK/Ia.

OO1e ecTeCTBEHHO-HayuHble TOHSTHS: HAyUHbIM (pakT, TMIOTe3a, 3aKOH,
TEOpUsl, aHaau3, CUHTe3, KjaaccuduKalusi, MepuoJUYHOCTb, HabmoieHue,
5KCIIepUMEHT, MO/Jie/IMpOBaHue, H3MepeHre, MOJesib, SB/leHhe, TapHUKOBBIN
3¢ deKT, TeXHOIOTHs, MaTepUaJlbl.

dusuka: MaTepus, aToM, 3JeKTPOH, TMPOTOH, HEUTPOH, HWOH, HYK/IU],
W30TOIbI, pPaJUOaKTUBHOCTb, MOJIEKYJ/a, 3JeKTPUYeCKUd 3apsifi, TPOBOJHUKHY,
MOJIy[IPOBO/ITHUKU,  AU3/IeKTPUKH, (OTO3/IeMeHT, BellecTBO, Telo, O0béM,
arperaTHoe COCTOSIHMe Bell|eCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTa//TMUeCcKast
pelléTKa, CryiaBbl, (U3UUecKde BeIUUWHbI, eWHHULbI HW3MepeHUsi, KOCMUYecKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1b1, COoJTHIIe.

Buosnorusi: ¢oTocuHTe3, AbixaHue, Guocdepa, 3KOCHCTEMa, MUHEDPAIbHbIE
yn00peHusi, MUKPO3/IeMeHTbI, MaKpPO3JIeMeHThI, TUTaTe/IbHbIe Bell[eCTBa.

leorpadus: armocepa, rugpocdepa, MUHepaabl, TOPHbIE TIOPOABI,
T0JIe3HbIe UCKOTIaeMble, TOTI/IMBO, BOJHbIE PECYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHUSI TIPOrPaMMbl OCHOBHOTO OOIIIero
0o0pa3oBaHUsI [OCTUTAIOTCS B Xoze oOyueHHss XUMUW B eJUHCTBE y4yeOHOM U
BOCIUTATEIbHOU [1eITeJIbHOCTU B COOTBETCTBUHU C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKY/IbTYPHBIMU UM /YXOBHO-HPaBCTBEHHbIMU 1I€HHOCTSIMU, TIPUHSTHIMU B
o0IlecTBe TpaBWaMU W HOPMAaMM TIOBeJeHWS W CIOCOOCTBYIOT Tipoljeccam
CaMOTI03HAHUS, CAMOPA3BUTHS U COIMA/IM3aLM 00yJaroIuXxCsl.

JINUHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOYyUarOL[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3WTHMBHBIX LIEHHOCTHBIX OpWUEHTalUid U
pacilvpeHre OnbITa JesiTe/lbHOCTU Ha eé OCHOBe, B TOM UMCJIe B UaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

L[EHHOCTHOT'O OTHOILIEHUS K OTeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
¥ Hay4yHOMYy Hac/je[ul0, MOHUMaHUsl 3HAueHWUs XMMUUeCKOW HayKu B >KU3HHU
COBpeMeHHOro 00I1lecTBa, CIIOCOOHOCTH B/IafeTh AOCTOBEpHOM WHopMaluei o
repeioBbIX [JOCTWXKEHUSIX W OTKDBITHUSIX MHDOBOM M OTEUYECTBEHHOM XHMUH,
3aMHTePeCOBaHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 00111eCTBa;

2) rpa)kJaHCKOro BOCIIUTAHUSA:

rpe/iCTaB/ieHUs1 O COLMA/JIbHBIX HOPMax M TIpaBWIaX MeX/JIUUHOCTHbBIX
OTHOITIEHUM B KOJIIEKTHMBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B OOIT[eCTBEHHO
MoJjie3HOM,  yuyeOHOMCC/leZloBaTeIbCKOW,  TBOpPUECKOM U JPYyrMX  BHJAX
JesiITeIbHOCTH, TOTOBHOCTA K pa3HOOOpa3HOW COBMECTHOW JesTe/IbHOCTA IIpH
BBLITIOJTHEHUM y4eOHBIX, TIO3HABATe/NbHBIX 3a/jad, BBLITIOJHEHUM XHUMHUECKUX
9KCTIePUMEHTOB, CO3/IaHUH YUeOHBIX TTPOEKTOB, CTPEMJIEHHS K B3aUMOITOHUMaHHUIO
¥ B3aUMOIIOMOIIM B TIpollecce 3TOM yueOHOW [ieATeTbHOCTH, T'OTOBHOCTHU
OLIeHMBaThb CBOE TOBEeJeHWe U TIOCTYNMKU CBOWUX TOBApUILEX C TMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOC/IeCTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33DEHUYECKHUE TPe/CTaBlIeHUsI O BellleCcTBe M XUMHYECKOW peakLuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKHM U COCTaBJISIIOIIUE
OCHOBY [iji TIOHUMaHHWsI CYII[HOCTA HayYHOW KapTWHBI MHpa, MpefcTaB/ieHusi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTUSI TMPUPO/bI, B3aUMOCBSI3AX UYeyiOBeKa C
MPUPOJHOU Cpe/iIor, O POJIM XMMHU B TI03HAHUM 3THUX 3aKOHOMEPHOCTEH;

r03HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha MOJyuyeHHWe HOBBIX 3HAHUM I10
XUMHH, HeoOXoguMble Iy OObSCHEHHS HaO/IIOfaeMbIX TIPOLIECCOB U SIBJIEHUH,
ro3HaBaTe/IbHOM, WH(MOPMAlLIMOHHOW M UWTaTe/IbCKOW Ky/lbTypbl, B TOM UMUCJIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl € y4eOHBIMM TeKCTaMH, CITPAaBOYHOM
JIUTEPaTypoOd, [OCTYNMHbIMA TEXHUUYECKUMHM CpeACTBaMU HH(POPMAaLIMOHHBIX
TeXHOJIOT U,

vHTepeC K OOyueHHI0O W TIO3HaHUIO, JHOO03HATENBbHOCTb, TOTOBHOCTH M
crocobHOCTL K caMoo0Opa3oBaHMIO, TIPOEKTHOM U MCC/Ie[[OBaTeNbCKOMN



JesITeIbHOCTH, K OCO3HAHHOMY BBIOODY HAIlpaBJIEHHOCTH W YPOBHsI 00ydeHUs B
JlajibHelI1IeM;

4) dbopMupoBaHUA KY/JIbTYPbI 3/[0POBbSI:

OCO3HaHWE IIeHHOCTH JKWU3HW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 37I0POBBIN 00pa3 >KW3HM, OCO3HaHWE IIOC/IeACTBHM U
HETIpUSTHE BPeJHBIX TIPUBbIUEK (YIIOTpeOIeHUs a/IkoroJisi, HApPKOTHUKOB, KYPeHHs),
HeoOX0UMOCTA COOMO/IeHrsT TpaBUl  0e30macHOCTH Tpu  obpaiieHdd  C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY U peanibHOM >KU3HY;

5) TPYAOBOI0 BOCIIUTAHUS:

VMHTepeC K TPaKTUUeCKOMY M3yueHHI0 rpodeccuii U Tpy/ia pa3IMuHOTO Po/a,
yBaKeHWe K TPyJy M pe3yibTaTaM TPYZOBOH JAesTeJbHOCTA, B TOM UHC/Ie Ha
OCHOBe TIPUMEHEeHMs TIpeJIMETHBIX 3HAaHWM 110 XWUMHH, OCO3HAHHBLIM BBIOOD
WH/IVBU/YaTbHON TPaeKTOPUH TPOZO/DKEHUS 00pa30BaHuUs C YUETOM JIMUHOCTHBIX
HMHTEPEeCOB U CITIOCOOHOCTH K XHMHH, OOITIeCTBEHHLIX HHTEPECOB 1 MOTPeOHOCTEH,
yCTIeITHOM MpodeCcCUOHATbHOUW AesITeTbHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTD aZIalITUPOBAThCS B TIPOGECCUOHATLHOM Cpefie;

6) 3K0/I0rHueCcKOro BOCIIMTAHUS:

9KOJIOTMUECKH Iiejiecoo0pa3Hoe OTHOIeHHEe K TPUpPOJe KaK HWCTOUYHUKY
JKU3HU Ha 3emJie, OCHOBe eé CyI[eCTBOBaHUS, TOHUMaHWe [[eHHOCTH 3/]J0POBOTO M
6e3omacHoro o6Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
GbU3NUeCKOMY M TICHXMUECKOMY 3[]0POBbIO, OCO3HaHHE I[eHHOCTH COOJIFOZIeHuUs
ripaBu/1 6€30MacHOrO TOBeIeHus PU paboTe C BelleCTBaMH, a TAK)Ke B CUTYyaLUsX,
YTPOJKAIOIIUX 3/[0POBBIO U XKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHMS, TTOJTydaeMble MpH WU3yUYeHUHd XWUMWHU, IS
pellieHust 3a/iau, CBA3aHHBIX C OKPY’KaloIel TTPUPOIHOMN CPe/IoH, /ISt [OBBIIIEHHS
YPOBHSI  9KOJIOTHUECKOW KYJIbTYpbl, OCO3HaHHsI T/00a/bHOTO  XapakTepa
9KOJIOTUUECKUX TIpO0/IeM W TIyTeld WX pelleHHs TOCPeZCTBOM METOZIOB XWMMH,
9KO0JIOTUUECKOTO MBIIIEHNsI, YMEHHUsS] PYKOBO/ICTBOBAaTLCSI M B T03HaBaTe/IbHOM,
KOMMYHHWKATUBHOU 1 COLIMA/TbHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B cocrtaBe MeTanpefMeTHBIX pe3yJbTaTOB BBIEISIOT 3HAUMMbIE IS
dbopMHpOBaHUS MUPOBO33pDeHUs] OOllleHayuHble TIOHATHS (3aKOH, Teopwus,
TIPUHLIUTI, TUTTOTe3a, (aKT, CUCTeMa, TIPOIeCC, SKCIIEPUMEHT U ApPYyToe.), KOTophle
WCTIO/Ib3YIOTCS B €CTeCTBEeHHO-HAyUYHBIX Y4ueOHBIX TIpefiMeTax U TIO3BOJIIOT Ha
OCHOBe 3HAaHWM W3 3THX MpeAMETOB (POPMUPOBAThH MpECTaBIEHHE O IIeJIOCTHOU
Hay4YHOUH KapTHHe MHUpa, U YHUBepCcasbHble yueOHble elCTBUs (TT03HABAaTe/bHbIE,
KOMMYHUKAaTUBHbBIE, DEery/STUBHbIE), KOTOpble obecreunBaroT (HOpMHUPOBaHHE
TOTOBHOCTU K CaMOCTOSITe/TbHOMY TUIAHUPOBAaHHWIO U OCYIIECTBIEHHIO yueOHOM
JesiTeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE YUeOHbIe AeHCTBUS

Ba3oBble 1oru4ecKue JedCTBHA:

YMEHHUSI HCIO/b30BaTh TPUEMBI JIOTUUECKOTO MBIILJIEHUsT TP OCBOEHUU
3HAHWM: pacKpbIBaTh CMBICJI XUMUUYECKUX TIOHATHHN (BBIZE/NSATh MX XapaKTepHbIe



MpH3HaKWU, yCTaHaB/JWBaTb B3aUMOCBSI3b C APYTMMHU TIOHSITUSIMH), WCIOJIb30BaTh
TIOHATHUS /IJ1s1 00BSICHEHHS OT/le/TbHbIX (DaKTOB M SIBJIEHUM, BLIOMpaTh OCHOBAHUS U
KPUTEpUM [I1s1 KJIaCCU(PUKALIUM XUMHUUYECKUX BellleCTB U XMMHUUEeCKHUX Ppeaklyi,
yCTaHaB/UBaTh TPUUMHHO-C/IEICTBEHHbIE CBSI3M MeXAYy OO0beKTaMu H3yueHus,
CTPOUTH JIOTUUECKHe pacCykJeHus (MHAYKTHBHbIE, NelyKTHUBHbIE, 10 aHAJIOTHN),
JleslaTh BBIBO/IbI M 3aK/TFOUEHUS;

yMeHWe TIpUMEHSITb B TIpoljecce TIO3HaHUS TOHATUSA (TIpeMeTHble |
MeTarpe/IMeTHbIe), CAMBO/IMYECKUE (3HAKOBbIE) MO/Ie/TH, UCT0JIb3yeMble B XUMUH,
1peoOpa30BbLIBaTh MIMPOKO TIPUMEHsIeMble B XUMHH MO/e/IbHbIe Tpe/iCTaB/IeHUs —
XUMUYEeCKUid 3HaK (CMMBO/ 3jieMeHTa), XUMuueckasi ¢opMmysa M YypaBHeHUe
XUMHUUECKON peakIuu — TPY PellleHuH yueOHO-TI03HaBaTe/IbHBIX 3a7jad, C YUYETOM
5TUX MOJE/bHBIX TpPe/CTaB/JIeHUN BbIAB/SATh U XapaKTepU30BaThb CYIIeCTBEHHbIE
MIPU3HAKK U3yUaeMbIX 00beKTOB — XUMUUECKUX BeI|eCTB ¥ XUMHUUEeCKUX peaKIni,
BLISIB/ISITH ~ OOII[ie  3aKOHOMEPHOCTH, TIPUUHWHHO-CIe/ICTBEHHbIe CBSI3U U
MPOTUBOPEYMSI B M3yUYaeMbIX IPOLIeCCax v sIBJIeHUSIX.

Bba3oBble uccieoBaTe/IbCKIe AeNiICTBUS:

yMeHHe HCI0/b30BaTh MOCTaB/IeHHbIE BOIPOCHI B KaueCTBe WHCTPyMEHTa
MO3HaHUS, a TaKKe B KauyecTBe OCHOBBI [jisi (hOPMUDOBaHUs THUIIOTE3bI IO
TpOBepKe NMPaBUIbHOCTH BbICKA3bIBAEMBIX CY>K/I€HUM;

npyobpeTeHre OMbITa IO TUIAHUPOBAHHIO, OPTaHU3ALUAd U TIPOBE/IeHHI0
yueHHYeCcKuX SKCIIepUMEeHTOB, yMeHHe Hab/oJaTh 3a XO[OM Mpoiiecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/bTaT, (opMyaMpoBaTh 0000IeHUs 1
BBIBO/IbI 10 pe3yJ/ibTaTaM MPOBEAEHHOIO OMbITa, UCC/IeJOBAaHMSI, COCTAB/IATh OTUET
0 TIpo/ieJlaHHOM pabore.

Pabora ¢ uadopmanmeii:

yMeHHe BbIOWpaTh, aHA/JIW3UPOBAThb W WHTEPHpPeTUpPOBaTh WHGMOPMAIUIO
pa3/iMuHbIX BHU/JOB U (POPM Mpe/iCTaBeHUs, MOyUYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(HayuHO-TIOMYJ/ISIpHasi  iMTepaTypa XWMUUECKOTO COJep>KaHHUsl, CIpaBOUYHbIe
rmocobusi, pecypckl MHTepHeTa), KPUTWUECKHW OlIEHWBAaTh IIPOTHBOPEUMBYIO U
HeJJ0CTOBEPHYIO MH(OPMaLHIO;

yMeHMe TIPUMEHSTh pa3/MuHble MEeTO/bl M 3allpoCchl MpU TIOWCKe U 0TOOpe
vHbOpMallid U COOTBETCTBYIOIIUX [aHHBIX, HEOOXOJWUMBIX [JisI BBITOJHEHHS
yueOHBIX U TI03HABATe/IbHBIX 3afiau Orpee/IEHHOTO TUIa, MpHobpeTeHNe OIbiTa B
00/MacTd  WMCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIafIeHUe KYJIbTYPOU aKTUBHOTO MCMOJIb30BaHUS PAa3/TMUHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMATBEHYIO (hOpMY MpezcTaB/ieHuss UHPpOopMarvu 1
WUTIOCTPUPOBATh pelllaeMble 3a/lauM  HeCJIOKHBIMU CXeMaMH, JAuarpaMMaMu,
apyrumMu hopmamu rpadyKy ¥ MX KOMOUHAIIUSIMU;

yMeHWe WCI0/Ib30BaTh M aHA/JWM3WpOBaThb B Tipollecce yueOHOW W
HCC/IeI0BATe/IbCKOW J1esiTeTbHOCTU WUH(POPMALIMI0 O BJIMSIHUW TPOMBILIJIEHHOCTH,
CeTbCKOT0 XO35IMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKpY»Karolled MPUPOTHOU
cpeJibl.

KoMMyHUKaTHBHbIE YHHBepCa/IbHbIe YueOHbIe JeiCTBHUSA:



yMeHUs 3ajlaBaThb BOIpPOCHI (B XOJe auasora U (WIh) [JUCKYCCUHU) TIO
cyliecTBy  oOcykgaemoil  Tembl, (OPMYJUPOBaTb CBOU  TIpeJI0KeHUs
OTHOCUTE/IbHO BBITIOJTHEHUS TPe/I/IOKeHHOM 3a/1aul;

yMeHUs] ~ TIpeJCTaB/sATb  TOyuYeHHble  pe3yabTaTbl  M0O3HABAaTe/bHOU
JesiITeIbHOCTU B YCTHBIX W THWCbMEHHBIX TeKCTaX; [iefaTb Tpe3eHTalkio
pe3y/IbTaTOB BBITIOJIHEHUSI XUMHUECKOTO JKCIiepuMeHTa (/1abopaTOpHOrO OIbITa,
nabopaTopHO paboThI 1O UCC/IeJOBAHNIO CBOMCTB BeIlleCTB, yueOHOTr0 TIPOeKTa);

yMeHHs1 y4yeOHOrO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HaBaTeJIbHOM U MCC/Ie[OBAaTe/NbCKOM  [1eATelbHOCTM  TpPU  pelleHur
BO3HUKAIOIUX TpobseM Ha OCHOBe ydéra OOIIMX WHTEPeCOB U COTJIaCOBaHUS
no3uiuii (06cyxaeHrss, 0OMeH MHEHHSIMH, «MO3TOBble IITYPMbI», KOOPAWHALIWS
COBMECTHBIX J€MCTBUM, OMpeJieJieHe KpUTEepUeB MO0 OLleHKe KadecTBa
BBITIOTHEHHOW paboThI U IpyTHe).

PeryisiTUBHbIe yHUBepCa/IbHbIE YUueOHbIe AeHCTBUS:

yMeHHe CaMOCTOSTe/IbHO OmpeensTh Le/n [esTe/JIbHOCTH, TIJIaHUPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TMPHU HEOOXOAWMOCTU KOPPEKTHPOBATh CBOIO
JlesITe/TbHOCTh, BBIOMpPaTh Hanbosiee 3 heKTUBHBIE CITOCOOBI pellleHys YUeOHBIX U
MO3HaBaTe/IbHbIX 3a7ja4y, CaMOCTOSITe/IbHO COCTaB/sITb WM KOPPEKTUPOBAaTh
Mpe/IJIOKeHHbIM alrOPUTM  JeWCTBUM TIPM BBINOJHEHWU 33/IaHUKA C  YUYETOM
MoJIyueHrs] HOBBIX 3HaHUN 00 M3yuaeMbIX OOBEKTax — BelllecTBax M pPeakiusX,
OLIeHWBaTb COOTBETCTBUE TOJIyYEHHOTO pe3yJsbTaTa 3asiBIeHHOM Lie/iv, YMeHHe
WCII0/Ib30BaTh Y aHAIM3MPOBaTh KOHTEKCTHI, Mpe/jiaraeMble B YCJIOBUU 3a/JaHUM.

INPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeMeTHBIX pe3yJbTaTOB I[I0 OCBOEHUIO 00s3aTebHOro
cofiep)KaHusi, YCTaHOBJIEHHOTO JlaHHOW (efepanbHON paboueil MporpaMMon,
BBI/IEJISIFOT: OCBOEHHble O0yuarolIMMMCS HayyHble 3HaHUS, YMEHUs U CIOCOObI
JeicTBul, creruduUeckde s TpeAMeTHOW o00mactu  «Xumusi», BHU/BI
JesITeIbHOCTU  TI0  TIOJIyUeHWI0 HOBOTO  3HAHWs, €ro  HHTeprpeTaluu,
ripeobpa30BaHKIO Y MPUMEHEHHIO B PAa3/TMUHBIX YUeOHBIX U HOBBIX CUTYal|UsIX.

K koH11y obyueHusi B 8 Ki1acce ripejMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe

JIOJDKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUarOIINXCsT YMEHUH:

e PpacKpbIBaTb CMBIC/I OCHOBHBIX XMUMHWUECKUX IOHSITHI: aTOM, MOJIEKYJa,
XUMHUUECKUW 3JIEMEHT, TMPOCTOe BelleCTBO, C/IOKHOE BeLeCTBO, CMeCh
(ogHOpOJHAst U HEO[HOPO/HAs!), Ba/leHTHOCTb, OTHOCHTE/IbHAsi aTOMHas U
MOJIeKy/ISIpHasi Macca, KOJMYeCTBO BelleCTBa, MOJb, MOJSIpDHas Macca,
MaccoBasi 0/si XUMAUYeCKOTO 3/IeMeHTa B COeJUHeHUU, MOJISIPHBIN 00BEM,
OKCHJl, KMCJIOTa, OCHOBaHHWE, COJIb, 3JIEKTPOOTPHULIATeTbHOCTh, CTeleHb
OKHUCJIeHUs, XMMUUecKasi peakiusi, KjaacCcuduKalusi peaklyid: peakKLUu
COe[JMHEHWs], peakLUWW pa3/0oKeHUs, peakUWd 3aMelleHUs, peakKLUuu
oOMeHa, 9K30- U SHA0TepMUYECKHe peaKlid, TeryioBoi 3G heKT peakiuy,
AP0 aTOMa, 3JIeKTPOHHBLIM CJIOM aTroMa, aToOMHas OpOHTanb, PaAUyC
aToMa, XMMUYecKasi CBsi3b, MOJSIDHAsi U HeToJisspHasi KOBaJleHTHasl CBSI3b,



HMOHHas CBs3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas Z0Jis BelljecTBa
(mpolLieHTHas1 KOHLIEHTpalus) B pacTBOPE;

W/UTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMMWUECKMX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITUS TIPU OTNTMCAaHWH Bell[eCTB U WX MpeBpalljeHuH;
WCII0/Ib30BaTh XUMHWYECKYI0 CHUMBOJIMKY [JI1 COCTaBjaeHus (opmys
Bell[eCTB U ypaBHEHUN XUMUUECKUX peaKIuii;

OTpe/ie/IiTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OHMHApHBIX COeJUHEHUSX,
CTelleHb  OKHCJeHWs  371eMeHTOB B OWHApPHBIX  COeJUHEHMSX,
MPUHA/I/IEXKHOCTh BeIeCTB K OMNpeJenéHHOMY K/IacCy COeAWHEeHUU Mo
dopMmynam, BHUJA XUMUUYECKOW CBsi3u (KOBa/ieHTHas W WOHHas) B
HEOPraHWYeCcKUX COeMHEeHUSIX;

packpeiBaTh cMbICca Ilepuoauueckoro 3akoHa [I. WM. MeHpesneesa:
JIeMOHCTPUPOBaTh TIOHMMAaHWE TMepUOAUYECKOW 3aBUCHMOCTA CBOKMCTB
XUMUYECKHUX 3JIeMEHTOB OT WX ToyiokKeHUsi B [leproguyeckoil cucrteme,
3aKOHOB COXpaHEeHHsi MacChl BellleCTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPDHOTO YueHHusl, 3aKOHa ABOTraJjpo;

ONMCBhIBaTh U XapaKTepu3oBaTh TabmmuHyro ¢opmy [lepuogudeckoit
CUCTEMbl XMMHUUYECKUX 3JIeMEHTOB: pa3/iduaTh TIOHSTUSI «TJlaBHas
noarpymnma (A-rpyria)» u «rnobouHas nogrpyrma (b-rpymma)», mManbie 1
Oonbllivie TIePUOABI, COOTHOCHTH 0003HAaueHUs, KOTOpble WMEITCS B
tabmuie «[leproanueckasi cHUcTeMa XHMUUYeCKMX »3jemeHToB [I. .
MeHzieneeBa» C UMCIOBBIMA XapaKTepUCTMKAMM CTPOEHUS] aTOMOB
XUMUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi spa, o0Iliee YMCIO 71eKTPOHOB
Y pacrpe/ie/ieHue UX I0 3JIeKTPOHHBIM CJI0SIM);

K/1accuUIIMpoBaTh XMMUUeCKHe 3/IeMeHThbl, HeopraHuueckre BelecTBa,
XUMUUeCcKre peakiuu (M0 YMC/Iy YW COCTaBYy YYaCTBYIOIIUX B peakldu
BelL[eCTB, 10 TeryioBOMY 3(PQeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIMe XUMHUUeCcKWe CBONCTBA BeIeCTB
pa3/IMUYHBIX K/IaCCOB, MOATBEP)Kasi OMUCcaHre MpUMepaMy MOJIEKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX peaKIuii;

MPOTrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCMMOCTU OT UX KaueCTBEHHOIO
COCTaBa, BO3MOXXHOCTM TIPOTEKAHWsI XWMUUECKUX TIpeBpallleHhd B
pa3/IMuHbIX YCJIOBUSX;

BBIUMC/IAITb OTHOCUTE/IbHYHO MOJIEKY/ISIDHYKO W MOJISIDHYHO  MacChbl
Bell[eCTB, MAaCCOBYIO [IO/II0 XUMMUYECKOro 3jieMeHTa 10 dopmyJie
COeIMHEHYsI, MaCCOBYIO [IOJTIO BellleCTBa B PaCTBOPe, NMPOBOAUTL PACUETHI
0 ypaBHEHHIO XUMHUUYECKOU peakliuy;

MPUMEHSITh OCHOBHbBIE OTepaliyd MbICUTE/bHON [IesTe/TbHOCTU — aHaJlu3
M CHHTe3, CpaBHeHMe, 0000IeHHe, CHCTeMaTH3alliio, KIacCHU(MHKALIHIO,
BbIsIB/IeHHE TIPUUYMHHO-C/Ie[ICTBEHHBIX CBsi3eld — [jIsi U3y4yeHUs] CBOMCTB
BelleCTB U XWUMHWUECKMX peakluii, eCTeCTBeHHO-HayuHble MeTO/Ibl
Mo3HaHUs — Hab/to/leHre, u3MepeHWe, MOJe/IMPOBaHUe, SKCIIepUMEHT
(peasibHBINM U MBIC/IEHHBIN);



crefoBaTh ~ TpaBWIaM  T10/b30BaHUsS  XMMUUECKOM  TOCy0M U
nabopaTopHbIM 000py/lOBaHHWEM, a TakKKe TMpaBWiIaM oOpalieHus C
Bell[eCTBAMM B COOTBETCTBUM C WHCTPYKIUSIMM TIO BBITIOJTHEHUIO
nabopaToOpHBIX XWMUUECKHUX OITBITOB TIO TIOJNYUEeHHUI0O W COOMpaHHIo
ra3oobpa3Hbix BellecTB (BOZOPOZA U KHCJIOpOJa), MPUTOTOBIEHUIO
pPacTBOPOB C OMpeze/éHHOM MacCOBOW Z0Jell pacTBOPEHHOIO BeleCTBa,
MaHUpOBaThb W TIPOBOJUTbL  XUMHUUYECKWe  JKCIepUMeHThl  T10
pacro3HaBaHUIO PACTBOPOB I1le/Ioueii U KUC/IOT C MOMOLLbI0 MHAUKAaTOPOB
(ytakmyc, deHOM(DTANIENH, METUIOPAHXK U [PYTHE).

K koHily obyueHusi B 9 Kjiacce rnpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHe
JOJDKHBI OTpaXkaThb C(HOPMUPOBAHHOCTh Y 00yJarOIIUXCsl YMEHUH:

pPacKpbiBaTb CMBICJI OCHOBHBIX XWMWUECKUX TIOHSTHW: XAMHUYEeCKUAU
3JIeMeHT, aTOM, MOJIeKysa, WOH, KaTHMOH, aHWOH, NPOCTOe BeleCTBO,
CJIO’KHOEe BeIlleCTBO, BaJIeHTHOCTb, 3JIEKTPOOTPULIATe/TbHOCTb, CTelNeHb
OKUCJIeHUsI, XMMUYecKasl peakijusi, XuMuJecKasl CBsi3b, TeTJIoBOW 3 deKT
peakijii, MO/b, MOJSPHBIM  O0bEM, pacTBOp,  3JEKTPOJIUTHI,
HEe3JIEKTPOJIUTBI, 37eKTPOJIMTHUYECKas: AUCCOLMALMs, pPeaklUUd HOHHOTO
oOMeHa, Kara/ju3aTop, XHMWUeCKOe paBHOBecrHe, oOpaTUMble W
HeoOpaTUMble peaki[ii, OKHC/IUTeTbHO-BOCCTAHOBUTE/bHbIE DPeakKI[uH,
OKWC/IUTe/Ib,  BOCCTAHOBUTEb, OKHC/IE€HWe U  BOCCTaHOBJIEHUE,
asioTpornusi, ampOoTepHOCTb, XMMHYeCKasi CBA3b (KOBajeHTHasi, MOHHas,
MeTas/yinuecKasi), KpUCTa//IMuecKasi peIlléTKa, KOppO3Ws MeTasljioB,
CIUIaBbl, CKOPOCTb XUMHWYECKOM peakluu, TMpeJesbHO JOMyCTUMas
KoHLeHTpaLyd [1/1K BeliecTBa;

WITIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XWMUUECKHUX T[IOHATUH U
TPUMEHSITh 3T TIOHSTHS MIPU ONKMCAHUM BellleCTB U UX MpeBpallleHul;
WCIO0/Ib30BaTh XUMHWYECKYIH0 CHUMBOJIMKY [I/I1 COCTaBjaeHus (opmysn
BellleCTB ¥ YPaBHEHUU XUMUYECKUX PeaKLui;

orpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUCIEHUs XUMUYECKUX 3/IEMEHTOB B
COeJMHEeHHAX pa3/IMYHOrO COCTaBa, TNPUHA/AJIEXHOCTh BeLIeCTB K
orpeJie/IEHHOMY K/acCy COeJVHeHWW mno (opMmy/aM, BHJ XUMHUECKOU
CBA3M (KOBajleHTHasl, WOHHAas, MeTa/yiInyeckas) B HeOpPraHu4ecKuX
COeIMHEHUSIX, 3apsiJ, MOHA M0 XUMHYEeCKOU (hopmysie, XxapakTep Cpelbl B
BO/JIHBIX PAaCTBOPAax HEOPraHUUeCKUX COeAUHEHUW, TUMN KPUCTA/LJTAYeCKOU
PeLIETKU KOHKPEeTHOI'O BellleCTBa;

packpeiBaTh CMbICT [lepuoauueckoro 3akoHa [I. M. MenjeneeBa u
JIeMOHCTPUPOBaTh €ro T[OHWMaHWe: OMNUChIBaTb W XapaKTepU30BaTh
TabmmuHyo (opmy IleproanuecKol CHUCTEMbI XUMHUECKUX 3/IeMEHTOB:
pa3uyaTh TIOHSITHS «T/aBHasg ToArpyrmia (A-rpynma)» W «1obouHas
noarpynma (b-rpymnma)», manbie ¥ 6Gosbliivie TepUOAbI, COOTHOCHUTH
o003HaueHusI, KOTOpble WMEIOTCS B TIEPUOJUYECKOW Tabsuie, C
YMC/IOBBIMM  XapaKTePUCTUKaMU  CTPOEHHWS  aTOMOB  XUMHUYECKHUX
3/IeMeHTOB (COCTaB W 3apsij sApa, oO0lee UWCIO 3/€KTPOHOB U



pacripefiejieHde WX TI0 93JIEKTPOHHBIM C/I0sSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B W3MEHEHWM CBOMCTB 3/IeMEHTOB M MX COeJIMHEeHUH B
rpejiesiax MaJjbIX TIePUO/IOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

K/1acCu(ULIMPOBaTh XMMUUECKHe 3/IeMeHThbl, HeOpraHuueckre BelecTBa,
XUMUUeCKre peakiuu (M0 YMC/Iy YW COCTaBy yYacCTBYIOIIUX B peakLdU
BeIlleCTB, MO TEIVIOBOMY 3((eKTy, M0 WU3MEHEHUIO CTeleHel OKUC/IeHUs
XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMChIBaTh) OOIMMe U creruduueckre XUMHUeCKHe
CBOMCTBAa MPOCTBIX M CJIOKHBIX Bel[eCTB, MOJATBEp)KJas OMUCaHue
rprYMepaMu MOJIEKY/ISIDHBIX M HOHHBIX yPaBHEHWU COOTBETCTBYIOIUX
XUMUUECKUX PeakLvi;

COCTaB/ISITb YPaBHEHUSI 3JE€KTPOJIMTUYECKOW [UCCOLMALMU  KHUCJIOT,
1[e/i0uer U CoJjier, MOIHbIe U COKpallléHHbIe YpaBHEeHUs peakliii UOHHOTO
oOMeHa, ypaBHeHUs peaki[ii, TTOATBEP)KAAIIINX CYyIleCTBOBaHHe
reHeTUUeCKOU CBSI3U MeXX/y BellleCTBaMU Pa3/IMUHbIX K/1aCCOB;
pacKpbIBaTb CYLIHOCTb OKHUC/UTE/IbHO-BOCCTAHOBUTE/bHBIX —peakiui
MOCpe/ICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaslaHca 3THUX peaki[ui;
MPOTHO3MPOBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT WX CTpPOEHWUS,
BO3MOJKHOCTM TIPOTE€KaHUsl XMMUUECKUX TMpeBpalleHruid B pa3/MyHbIX
yCJIOBUSX;

BBIUMCJ/IATh OTHOCUTEJIbHYIO MOJIEKY/ISIPHYO W MOJISIPDHYIO  MacChl
Bell[eCTB, MAaCCOBYI [JIOJII0 XUMHUYECKOro »3jieMeHTa 1o dopmyJie
COeJIMHeHHs], MaCCOBYIO /IO/T0 BeleCTBa B paCcTBOPE, TTPOBOJUTL PACUETHI
110 YpaBHEHUIO XMMHUUYeCKOU peakl|vu;

cobnmofaTh  TpaBW/a  TI0/b30BaHHS ~ XMMUUECKOW  TMOCyZoM U
nabopaTopHbIM 00OpyJOBaHHEM, a TakKXKe TpaBWia oOpaleHus C
BellleCTBAMU B COOTBETCTBUM C HWHCTPYKLUSIMU TI0 BBIMIOJIHEHUIO
nabopaTOpHBIX XUMHUUYECKHUX OIbITOB TI0 TOAYyUYeHHI0 U COOMpaHUIo
ra3000pa3HbIX BelllecTB (aMMUaKa U YIJIeKHUCIOTOo rasa);

MPOBOAUTh  peaklid, TMOJATBEp)KJAllIue  KauyeCTBEHHBbIM  COCTaB
Pa3/IMUHBLIX BEIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOpU[-, OGpoMuUI-,
voaua-, KapboHar-, ¢ocdar-, cumukar-, cyabdar-, TUIPOKCHU/-UOHBI,
KaTUOHbI aMMOHMSI U WOHbI MU3YYEHHBIX METa/JIOB, MPUCYTCTBYIOLME B
BO/IHbIX PaCTBOPaX HeEOPraHWYEeCKUX BellleCTB;

TIPUMEHSITh OCHOBHBIE OTepaliii MBIC/IUTETbHOM JeATe/IbHOCTU — aHau3
W CHHTe3, CcpaBHeHHe, 0000ijeHre, CHUCTeMaTU3alvio, BbISBIEHHE
MPUUMHHO-C/Ie/ICTBEHHbIX CBsI3el — [/ WM3YyueHUsl CBOWCTB BeIeCTB U
XUMWYECKHUX peakldid, eCTeCTBeHHO-HayuHble MeTO/bl TO3HaHUsl —
HabO/iro/leHre, U3MepeHWe, MOJe/MpOBaHKe, SKCIePUMeHT (peasibHbId U
MBIC/IEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHHWE

8 KJIACC
KoimuecTBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB Koutponsmbie | TIpakTHueckue (udposBbie)
/n | U TeM MPOrpamMMbl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. IleppoHavya/ibHbIe XUMHUYECKHE MIOHATUSA
Xumust — Ba)kHasi 001aCTh
11 eCTeCTBO3HaHUA U 5 2 bubmoteka LIOK
) MpaKTUUeCKOu https://m.edsoo.ru/7f41837c
JlesATeJIbHOCTH Ue/ioBeKa
1.2 Beirjectsa u xvimmnueckue 15 1 bubmoreka IIOK
) peakiuu https://m.edsoo.ru/7f41837c
Wroro no pa3peny 20
Pa3pen 2. BaxxHelue npe/cTaBUTe/Id HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopog. 6 bubmoreka LJOK
' [TonsiTe 06 oKcHaax https://m.edsoo.ru/7f41837c
29 Bopgopoga.Ilonsitue o 8 1 bubmmoreka LIOK
) KUCJIOTaX U COMAX https://m.edsoo.ru/7f41837c
23 Bopga. Pactsopsl. [Tonsatue 5 1 1 bubmoreka IIOK
) 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIEe KJ1aCChl
2.4 HeopraHnuyecKux 11 1 1 Bnbmiorea LOK
' P - https://m.edsoo.ru/7f41837¢
CcoeJlHeHUI
Wroro no pa3peny 30

Pa3pgen 3. Ilepuoanueckuii 3aKoH u [lepuoguueckasi cucreMa XuMuuecKux 3sieMeHToB [I. V1. MeHjeneeBa.
CTtpoeHue aToMOB. XMMHUYecKasi CBfi3b. OKHUC/IUTE/TbHO-BOCCTAHOBHUTE/IbHbIE PeaKiuu



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

[Teproarueckuil 3aKOH U
ITepuognueckas cucrema

bubnmoreka LJOK

31 XMMHYECKHX S/IeMEHTOB /1. 7 https://m.edsoo.ru/7f41837c
N. MenpeneeBa. CTpoeHue
aToMa
XumMnyeckasi CBS3b.
3.9 OkucvTesibHO- 8 bubnuoreka IIOK
) BOCCTAHOBUTEJIbHbIC https://m.edsoo.ru/7f41837c
peakiLyu
bubmoreka IIOK
Wroro o paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmiorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68

[10 [TPOI'PAMME



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

9 K/IACC

KosmmuecTBO yacoB

J/IeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB Koutponsmbie | TIpakTHueckHe (iudposBbie)
N/ | ¥ TeM NporpamMMsbl Bcero oOpa3oBare/IbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. BemjecTtBo U XuMHU4YecKue peaknuu
[ToBTOpeHUe u yriybneHve
1.1 3HaHI/H‘/Ii) OCHOBHZ:IXya?, eJIoB 5 1 Brbmaorexa [JOK
) pasa https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH bubmoreka LIOK
1.2 : 4
XAMUYECKUX peakLiui https://m.edsoo.ru/7f41a636
OJIEKTPOJIUTUYeCKast
1.3 I/ICCOpI/Ia vst. XuMHUuyeckye 8 1 1 Bnbmorea LOK
) A ALy, https://m.edsoo.ru/7f41a636
peaxkLiy B pacTBOpax
Wtoro no pa3peny 17
Pa3pgen 2. HemeTa/uibl M UX COeUHEHMS
OO0111as XapaKTepUCTHKA
n PAKTED bubmoreka LIOK
2.1 XUMHUUYECKUX 3/IeMEeHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ['anoreHsr
OO0111as1 XxapaKTepUCTUKa
29 XUMUYECKUX 3/1eMEeHTOB 6 bubmoteka LIOK
) VIA-rpymnmnsbl. Cepa U eé https://m.edsoo.ru/7f41a636
CcoeIMHeHUsT
OO0111as XapaKTeprucTHKa
23 XUMUYeCKUX 3/1eMEeHTOB 7 1 bubmoteka LIOK
) VA-rpynmnsl. A3oT, pocdop https://m.edsoo.ru/7f41a636
Y UX COeJJUHEeHUs
2.4 OO0111as1 XapaKTepUCTUKa 8 1 2 Bubmaorexa [JOK

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



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

XUMHUYECKUX 37IeMEHTOB
IVA-rpynmsl. Yriepos u
KPeMHUI U UX COeJUHEeHUSsI

WNroro no pa3peny 25
Pazpgen 3. MeTa/nibl 1 UX COe{UHEHUS
. bubmoreka IIOK
31 Obume caoticTsa MeTaz10B 4 https://m.edsoo.ru/7f41a636
39 BakHel1re MeTansibl U UX 16 bubmoteka LIOK
) COeIUHeHUS https://m.edsoo.ru/7f41a636
Wroro no paszeny 20
Pa3pen 4. Xumus 1 oKpyxawoujas cpeja
41 BeirjectBa 1 maTepuansl B 3 bubmoreka IIOK
) JKHU3HU YeJioBeKa https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 3
Pe3epBHOe Bpems 3 Bubmaorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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




IIOYPOYHOE IVIAHUPOBAHUE

8 KJIACC
KosnuecTBo uacos DJIeKTPOHHBbIe
Ne Tema ypoka Kourtposibublie | IIpakTnueckue Aara mHppoBLIe
n/n Bcero H3ydyeHusi | oOpa3oBarTe/IbHbIE
padoThI padoThI
pecypchbl
1 [Ipegmet xvmuu. Posb Xumuu B 1 bubnuoreka LIOK
JKU3HU 4yesioBeKa. Tena u BelljecTBa 02.09.2024 | https://m.edsoo.ru/ff0d210c
2 [ToHsiTve 0 MeTOjax MO3HAHUSA B 1 Bbubmoteka LIOK
XVMUU 05.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTrueckasi pabota Ne 1 «ITpaBusia
3 paboThI B 1abopaTOpUX U MPUEMBI 1 bubmmoreka [IOK
obpaiiieHusi ¢ 1abopaTOpHBIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
obopyj0BaHHEM»
4 Yuctele BeljecTBa U cMecu. Crioco0bl 1 Bbubmoteka LIOK
pasziesieHusi cmecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
ITpa eckast pabota Ne 2
5 «1513K TSIIZHIZ{G ilaecef: (Ha mpumepe 1 Brbmoreka LIOK
A . pHMEp 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OUMCTKHU TIOBaPeHHOM COJIN)»
6 ATOMBI U MOJIEKY/IBI 1 Bnbmiorexa [OK
4 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XyMUYecKue 3/1eMeHTbl. 3HaKU 1 bubmoteka LIOK
(CMMBOJIBI) XUMUUECKUX 3/IEMEHTOB 23.09.2024 | https:/m.edsoo.ru/ff0d2be8
8 [IpocTeie u C10KHbIE BelecTBa 1 Brbnmoreka LIOK
P . 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKY/ISIPHOE yYeHue 1 Bnbmiorexa [OK
Y/AP y 30.09.2024 | https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSTHCTBA COCTaBa Bell[eCTB. 1 bubmoteka LIOK
Xumnueckasi GopmyJsia. BaseHTHOCTb 03.10.2024 | https:/m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

dTOMOB XUMHNUECKHX 3/IeMeHTOB

1 OTHOCHUTe/IbHAsE aTOMHAas Macca. bubmoteka LIOK
OtHocUTeIbHasA MOJIeKYJ/ISIpHasi Macca 07.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas [0/ XUMHUYECKOI0 Bbubmoteka LIOK
3J/IeMeHTa B COeJUHeHUU 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 Kosmuectso Berectsa. MoJib. bubnuoreka LIOK
MonsipHas macca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 dur3nyecKre U XuMrUUYecKue sIBJIeHUs. bubmuoreka LIOK
Xumurueckasi peakLys 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yC/10BUsA NIPOTEKaHUA bubmoreka [IOK
XUMHUYECKUX peaklyi 21.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHHs MacChl BellleCTB. bubmuoreka IIOK
XUMHYeCcKue ypaBHeHUs 24.10.2024 | https://m.edsoo.ru/ff0d3b88
BblunciieHust KomMuecTBa, MacChl
17 Bell|eCTBa 10 YpaBHeHUsIM Brbmiorexa [OK
" yP N 04.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX pPeakLun
Knaccudukanys XuMuueckux
18 peaKuHI‘? (COEIB-I,E[I/IHEHI/IH pasJioKeHust Brbmoreka LIOK
’ ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMelleHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHLMK/IoTIeAuCT. O6o0IIeHHe U Bubmiorexa [JOK
. 11.11.2024 | https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alysi 3HaHUM
20 KontponbHast pabora Nel 1o Teme bubmuoreka IIOK
«Be1ecTBa U XUMHUUECKHUE pPeakL[un» 14.11.2024 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs rasos. Cocras
21 Bo3ayxa. Kucmopos — s/emMeHT U Bubmoreka LIOK
' 18.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BelectBo. O30H
®du3nueckue U XMMUUeCKre CBOMCTBa
22 KUCI0po/a (peakyy OKUCIeHUS Brbmiorexa [JOK
’ 21.11.2024 | https://m.edsoo.ru/ff0d4614

ropenue). [ToHsATHe 00 OKCcHaX



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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Crioco6bl osTyueHust KUCJIOpo/ia B

23 nabopaTopuy U MPOMBIIIIEHHOCTH Brbmoreka LIOK
patop P ’ 25.11.2024 | https://m.edsoo.ru/ff0d497a
IIpumeHeHre KUCIOpOIa
TernioBoii 3¢dekT xruMHUyeckoi

2 peakLuy, IoHATHe O bubnuoreka LIOK
TepMOXVMMHUYECKOM YPaBHEHHUH, 3K30- 28.11.2024 | https:/m.edsoo.ru/ff0d4790
Y 9H/I0TEPMUYECKUX PeaKLUsxX
TonnuBo (HedTh, yrosab U MeTaH).

25 3ar HBHEIEI/IE(1;03 yxa CITOCOOBI t)ero Bubnmorexa [JOK

P AYXS, 02.12.2024 | https://m.edsoo.ru/ff0d4c4a
npeoTBpaleHus
[TpakTrueckasi pabota Ne 3 110 Teme
26 «IP[O]I yeHue U I():061/1 aHue Bubnmoreka LIOK
Y P . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KMCJIOPO/ia, U3yYeHUe ero CBOMCTB»

7 Bogopos — ssiemeHT U ripocToe bubmmoreka IIOK
BelectBo. HaxoxzeHve B npupoje 09.12.2024 | https://m.edsoo.ru/ff0d4dd0

78 dusryeckre U XMMHU4eCcKre CBOMCTBa bubmuoreka LIOK
Boziopoia. [IpumeHeHue Boopoja 12.12.2024 | https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KMC/IOTax U COJISIX Brb/moreka LIOK

16.12.2024 | https://m.edsoo.ru/ff0d50d2

30 Crioco0sI 1osTy4eHust BOA0PO/ia B bubmoreka LIOK
nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
IMpa eckasi pabota Ne 4 110 Teme

31 «HpOiTI:IlI(:HI/IKe EEOGI/IT aHue 1:) cT) lc\)/I a Brbmoreka LIOK

Y P HOPOAZ, 23.12.2024 | https://m.edsoo.ru/ff0d4£42
M3y4yeHUe ero CBOMCTB»

3 MornsipHelii 06bEM ra3oB. 3aKOH bubmoteka LIOK
ABorazpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
BbIuncienust 00bMa, KOIMuecTBa

33 BellleCcTBa rasa I10 ero U3BeCTHOM Brbmoreka LIOK

n i Y 28.12.2024 | https://m.edsoo.ru/ff0d55a0
KOJTMYECTBY Bel[eCTBA UM 00BEMY
34 Bbruncienusi 06bEMOB ra3oB 110 bubnuoreka LIOK
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YpaBHEHUIO peakl[ii Ha OCHOBe 09.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOILIEHHI Ta30B
35 ®du3nueckue U XMMUUeCKre CBOMCTBa bubmmoreka LIOK
BO/bI 13.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonsitre 06 Bbubmoteka LIOK
WHUKaTopax 16.01.2025 | https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTess.
37 HacslljeHHble U HeHaChIl|eHHbIe bubmmoreka IIOK
pacTBopbl. MaccoBas 0/ BelljecTsa 20.01.2025 | https:/m.edsoo.ru/ff0d5b40
B pacTBope
[MpakTryeckast pabora Ne 5 1o Teme
38 «IIpuroroByieHHe paCTBOPOB C bubmuoreka IIOK
omnpe/leIEHHON MaCCOBOMU J10/1eit 23.01.2025 | https:/m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO Bell[eCcTBa»
39 KontponbHast pabora Ne2 110 Teme bubmoteka LIOK
«Kucnopoza. Bogopon. Bona» 27.01.2025 | https:/m.edsoo.ru/ff0d6342
40 OKcufbl: CoCTaB, KiaccuhUKaLys, bubmmoreka LIOK
HOMeHKJIaTypa 30.01.2025 | https://m.edsoo.ru/ff0d664e
[TonyueHre U XMMUYeCKue CBOKCTBa
41 KI/ICJ‘I};THBIX OCHOBHBIX U Bnbmaorexa [JOK
’ 03.02.2025 | https://m.edsoo.ru/ff0d664e
aM(oTepHbIX OKCH/0B
4 OcHoBaHusI: COCTaB, Ki1acCU(pHUKaLys, bubmuoreka IIOK
HOMeHK/IaTypa 06.02.2025 | https:/m.edsoo.ru/ff0d67ca
43 [TosyueHye U XMMUYeCcKue CBOKCTBa bubmoteka LIOK
OCHOBaHUM 10.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTel: cocras, Kiaccudukauys, bubmmoreka LIOK
HOMeHKJIaTypa 13.02.2025 | https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHre U XMMHUUYeCKHe CBOMCTBa Bubmoteka LIOK
KHC/IOT 17.02.2025 | https://m.edsoo.ru/ff0dfee2
46 Conu (cpesHue): HOMEHK/IATypa, Bbubmoreka LIOK
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CTI0COOBI MOy YeHusl, XUMHUeCKHe 20.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBa
[MpakTrueckast pabota Ne 6. Perienue
47 3KCITIepUMeHTa/IbHbBIX 3a/jau 110 Teme bubnuoreka LIOK
«OCHOBHBI€ K/1aCChl HEOPraHUYeCKUX 24.02.2025 | https://m.edsoo.ru/00ad9b7c
COoeIMHEeHU»
48 I'eneTnueckas CBA3b MeX/y Kiaccamu bubmoteka LIOK
HeOpraHuueCcKux CoeUHeHUM 27.02.2025 | https://m.edsoo.ru/00ad9a50
49 O6001eHMe 1 cucTeMaTH3alys Bbubmoteka LIOK
3HaHUM 03.03.2025 | https://m.edsoo.ru/00ad9cbh2
KontponbHast pabota Ne3 110 Teme
50 "OCHEBHI)IE KJIPE)ICCI:I HeopraHuuecKHux Bubmorexa LOK
. P 06.03.2025 | https://m.edsoo.ru/00ad9ela
CcoeIMHeHU
[TepBble MOMBITKYU KacCUpUKALUU
51 XI/IISII/I‘-IECKI/IX 3/1eMEHTOB IC?}OHH];}I/IE 0 Brbmoreka LOK
) 10.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIax CXOAHBIX 37IeMEHTOB
[Teproarueckuii 3aKOH 1
5o [Teprogrueckasi cucremMa bubmuoreka LIOK
XUMUYeCKUX 371eMeHTOB [1. M. 13.03.2025 | https://m.edsoo.ru/00ada52c
MenpesneeBa
53 [Tepuoppl, rpymmbl, NOATPYIIIbLI Brbmaorexa [OK
pHO/BL, Py » IOATPY 17.03.2025 | https://m.edsoo.ru/00ada52c
54 Ctpoenue atToM0B. COCTaB aTOMHBIX Bbubmoteka LIOK
snep. VisoTonsl 20.03.2025 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1IeKTPOHHBIX 000/10UeK
55 aT(E)MOB 3neMeHTEB [Tepuoanueckou Bubmoreka LOK
pLoa 31.03.2025 | https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MeHpeneeBa
XapakTeprucTUKa XUMUUeCKOTro
56 BHE?VIGHTE T10 ero MOJIOXKEeHUIO B Bubmmorexa [JOK
03.04.2025 | https://m.edsoo.ru/00ada824

[Teprognueckon cucreme /1. 1.
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MenpesneeBa

3HaueHue [Tepuoanrueckoro 3akoHa
JI/1s1 pa3BUTHS HayKW M MPakTUKU. 1.

bubmoreka LIOK

57 N
N. MenpeneeB — yuéHbIH, rejaror u 07.04.2025 | https://m.edsoo.ru/00ada96e
rPaKJaHHUH
OeKTpOOTpULIaTeTbHOCTh aTOMOB
58 XI/IMI/IHPECKI/II;( ;neMeHTOB/ Bnbmaoreka LIOK
N 10.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHasi paboTa
59 NoHHag xumurueckas CBsi3b Brbmiorexa [JOK
14.04.2025 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas no/sipHas XMUMU4eckas bubnuoreka LIOK
CBSI3b 17.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HerossipHast bubmmoreka LIOK
XUMUYeCKas CBA3b 21.04.2025 | https://m.edsoo.ru/00adaab9
bubmoreka [IOK
62 (CTemneHt OKHMCeHHS 24.04.2025 | https://m.edsoo.ru/00adae28
63 OKUC/IUTe/IBHO-BOCCTAaHOBUTE/IbHbIE Bubmoteka LIOK
peaxuu 28.04.2025 | https://m.edsoo.ru/00adb076
64 OkucvTeM U BOCCTAaHOBUTE/IA Bnbmiorexa [OK
05.05.2025 | https://m.edsoo.ru/00adb076
KontposbHast pabota Ne4 ro Teme
65 «CTtpoeHue aToMa. XuMuueckKas Brbmoreka LIOK
12.05.2025 | https://m.edsoo.ru/00adb486
CBA3b»
66 Pe3sepBHbiil ypok. O60611eHNe U bubmuoreka [IOK
CcHCTeMaTH3al[ysl 3HaHUM 15.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. Obo061meHve 1 Bubmoteka LIOK
cucTeMaTu3aliysl 3HaHUM 19.05.2025 | https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIil ypok. O600IIeHHE U bubmuoreka LIOK
CcHCTeMaTH3al[ysl 3HaHUMN 22.05.2025 | https://m.edsoo.ru/ff0d61c6
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OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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9 K/IACC

KosmmuecTBO uacoB

J/IeKTPOHHbIE
Ne Jdara uudpoBbie
Tema ypoka KontpoibHsbie | IIpakTHueckue
n/n Bcero HU3yUeHUs oOpa3oBare/IbHbIE
padoThI padoTsI
pecypchl
[Teproguuecknii 3aK0H.

1 [Teprogyueckas cucrema 1 bubmuoreka LIOK
XUMUYeCKUX 371eMeHTOB [1. M. 02.09.2024 | https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEpHOCTH B

9 W3MEeHEeHHH CBOWCTB 1 bubnmoreka LIOK
XUMHUUYECKUX 3/IeMEeHTOB 05.09.2024 | https://m.edsoo.ru/00adb6b6
[epBbIX TPEX MepuozoB
Knaccugukanms v

3 HOMEHK(JiI)aT ua 1 Bubmiorexa [JOK

yP 09.09.2024 | https://m.edsoo.ru/00adb7e2
HEeOpraHWueCKuX BellleCTB
Buzbl XiMrueckoi CBsI3U U
4 Turi,l KPUCTAJI/TMUeCKUX 1 Bnbmaorexa [JOK

R P 12.09.2024 | https://m.edsoo.ru/00adbac6
peléToK
KonTponbHast pabota Nel o
TeMe «IToBTOpEHue U

5 yriay6yieHre 3HaHUM 1 1 16.09.2024
OCHOBHBIX pa3/iesioB Kypca 8
KJjlacca»

Knaccudukanys XxuMuueckux

6 eak I/Ig) 1o ua3]'II/I‘-IHbIM 1 Bnbmiorexa [JOK
peaxt P 19.09.2024 | https://m.edsoo.ru/00adbcb0
TpY3HaKaM
[TonsaTHe o0 ckopoCcTH

7 XUMHYeCKOU e[&)':lK 1511 1 Brbmiorexa [JOK

DEAKLIHH. 23.09.2024 | https://m.edsoo.ru/00adbe9a
[ToHsiITME O TOMOTeHHBIX U
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reTeporeHHbIX peakKiuax

[ToHsiTHE O XMMHUUYECKOM
paBHOBecHUU. PakKTOpEI,
BJ/IASIOLIME HA CKOPOCTh

bubmoreka LJOK

SKCIIepUMEHTA/IbHBIX 3a/du»

8 XUMHUUYeCKOH peakLiiy 1 26.09.2024 | https://m.edsoo.ru/00adc28c
[10JIOYKeHHe XUMUYeCKOT0
paBHOBeCHUsI
9 OKUCUTENTEHO- bubmoreka LIOK
BOCCTAaHOBUTEJIbHbIE peakLiu1 30.09.2024 | https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOIUTUUECKOI
10 I/IC([Z)O Hua I/II/IPCI/IJIBH]:IE U Bubmiorexa LIOK
A LA, 03.10.2024 | https://m.edsoo.ru/00adcd68
cs1abble 3/1eKTPOJTUTBI
11 HMoHHble ypaBHeHUS peakLuii Bubmiorexa LIOK
yp peaxn 07.10.2024 | https://m.edsoo.ru/00add448
XUMHUUYeCcKue CBOUCTBA KUC/IOT
1 OCHOBAHUI B CBeTe
12 peCTaBiaeHuli 00 Bubmiorexa LIOK
PeA o 10.10.2024 | https://m.edsoo.ru/00add5d8
3/71eKTPOJIUTHUYECKOMN
JIccolyaliiu
XUMHUUeCcKue CBOMCTBA COJient
13 B CBeTe Tpe/iCTaB/ieHnid 00 bubmiorteka LJOK
3/1eKTPOJIUTUUECKOM 14.10.2024 | https://m.edsoo.ru/00add8b2
JICcoLMal[in
14 IMousTtue o ruaposmse coJieit Bubmiorexa LIOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O60061eHue u bubmoteka LIOK
cHCTeMaTH3al[ysl 3HaHUM 21.10.2024 | https://m.edsoo.ru/00addd12
IMpakTrueckas padbora Ne 1.
16 «IE)eLueHI/Ie P bubmoTeka LJOK
24.10.2024 | https://m.edsoo.ru/00addbfa
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KonTtponbHast paborta Ne2 110
TemMe «INeKTPOJIMTAYECKast

bubnuoreka IIOK

17
auccoumanusi. Xumuueckue 04.11.2024 | https://m.edsoo.ru/00addecO
peaxkLiy B paCTBOpax»
OO0rm1ast xapaKTepuUCTHKA
18 ranL(I)lreHOBp XI/IMI:I)/ILIQCKI/IE Bubmiorexa [JOK
. : 07.11.2024 | https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpuUMepe XJiopa
Xnoposogopog. ConsiHas
19 KUCJIOTa, XUMUAUYeCKUe bubmmoreka LIOK
CBOMCTBA, MOTy4YeHue, 11.11.2024 | https://m.edsoo.ru/00ade104
TpUMEeHeHHe
I[MpakTrueckas pabota Ne 2 o
20 TeMe «[lonyuyeHne consiHOM bubmoteka LIOK
KUCJIOTBIL, U3yuyeHue eé 14.11.2024 | https://m.edsoo.ru/00ade348
CBOWCTB»
BbiunciieHus o ypaBHeHUSIM
27 XUMHUUECKUX peakLui, eciu Bbubmoteka LIOK
OJIVH U3 peareHTOoB [laH B 18.11.2024 | https://m.edsoo.ru/00ade488
n30bITKE
by OO0111as1 XapaKTepUCTUKA bubmoreka IIOK
sneMeHTOB VIA-rpyrirbl 21.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MogUdUKALIMU
23 cepsl. HaxoxxzeHue cepel U eé bubnuoreka IIOK
COeJJUHEHUI B MIPUPOJE. 25.11.2024 | https://m.edsoo.ru/00ade64a
XuUMHUUecKre CBOMCTBA Cepbl
CepoBoj0po/i, CTPOEHUE,
24 (bHEHIIe?KIEe'?/I XI/IE/II/ILIECKI/IE Bubmiorexa [OK
N 28.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepsl. CepHast
25 KUCJI0Ta, hr3nueckre u Brbmorea LOK
’ 02.12.2024 | https://m.edsoo.ru/00adea28

XUMHUECKHe CBOMCTBaA,
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NpUMeHeHue

XUMHUEeCKUe peakiyy,
NeKallye B OCHOBe
MPOMBILIEHHOTO Criocoba

bubmoreka IIOK

2 7 .
6 TOJLySeHHA CEPHOM KICIOTRE 05.12.2024 | https://m.edsoo.ru/00adec8a

Xumuyeckoe 3arpsisHeHve
OKpY>Katolieil cpe/ibl
COeJJUHEeHUSIMU Cephbl

27 Bbluncienne MaccoBou 0/u bubmmoreka LIOK
BBIXO/Ia IIPOAYKTA PeakLiuu 09.12.2024 | https://m.edsoo.ru/00adec8a
OO0111as1 XapaKTepUCTUKa
71eMeHTOB VA-rpymnnsl. A30T, Bu6morexa LIOK

2

8 PACTIPOCTPAREHHE B IPUPOAE, 12.12.2024 | https://m.edsoo.ru/00adeea6

¢usnyeckre U XUMUUECKHEe
CBOMCTBA
AMMUak, ero ¢pusnueckrie u Bu6miorexa LIOK

29 XHMMITAECRIE CBOUCTBA, 16.12.2024 | https://m.edsoo.ru/00adf004
ToJiyueHre U rpuMeHeHue
[TpakTrueckasi pabora Ne 3 1o Bu6miorexa LIOK

IT

30 TEME « onyquHeuaMMHaKa’ 19.12.2024 | https://m.edsoo.ru/00adf180
H3yuyeHue ero CBOMCTB»
A30THas KUC/I0Ta, eé Bu6morexa LIOK

nbnorex

31| (uawrieckue u ximirieckme 23.12.2024 | https/m.edsoo.ru/00adf306
CBOMCTBA
Wcnosib30BaHWe HUTPATOB U
COJield aMMOHHS B KauecTBe

3 MHUHepaJIbHBIX YA00peHUH. bubnuoreka IIOK
XUMHyeckKoe 3arpsisHeHue 26.12.2024 | https://m.edsoo.ru/00adf518
OKpY>Karolieil cpe/ibl
COeJUHEeHUSIMH a30Ta

33 docdop. Oxcug ocdopa (V) bubmoteka LIOK
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1 docdopHasi KUC/IOTa, 28.12.2024 | https://m.edsoo.ru/00adf68a
(dbu3nyeckre U XMMHUUeCcKre
CBOICTBa, MOJy4yeHue
Wcnonb3oBanue (ocdaToB B
34 KaueCTBe MUHepaabHbIX bubnuoreka LIOK
ynoOpeHuii. 3arpsi3HeHHe 09.01.2025 | https://m.edsoo.ru/00adfc20
TIPUPO/THOM cpe/bl hochaTamu
Yrnepon, pacripocTpaHeHue B
35 rpu g § (IZI))I/BI/IIIJIECKII)/IE u Brbmorea LIOK
pHpoAe, - 13.01.2025 | https://m.edsoo.ru/00adfd9c
XUMUUeCKUe CBONCTBa
OKcufel yriaepopa, ux
v3uuecKre U XUMHUUYecKue
36 S)BOIZCTBa OKOJIOTUUeCKUe Bubmiorexa [JOK
' 16.01.2025 | https://m.edsoo.ru/00adfebe
npo0J/ieMbl, CBSI3aHHBIE C
okcuzoM yriepoga (IV)
37 YrosnbHas KUC/10Ta U eé Cou Bubmaorexa [JOK
20.01.2025 | https://m.edsoo.ru/00ae006c
[TpakTrueckasi pabota Ne 4 1o
TeMe "[lonyuenue
38 rneKchoZo rasa Bnbmiorexa [JOK
y ) 23.01.2025 | https://m.edsoo.ru/00ae027e
KauecTBeHHasi peakiiysi Ha
KapOoHaT-MoH"
[TepBOHauabHBIE TIOHATHS 00
39 OpraHnuyYecKUXx BelecTBax Kak Bnbmiorexa [JOK
27.01.2025 | https://m.edsoo.ru/00ae054e
0 COe/IMHEHUSIX yTyiepoja
40 Kpemnuii 1 ero coejiHeHust Brbmorea LIOK
30.01.2025 | https://m.edsoo.ru/00ae080a
[MpakTrueckast pabota Ne 5.
a1 PerieHue bubnuoreka LIOK
SKCIIePUMEHTA/IbHBIX 3a/ay 110 03.02.2025 | https://m.edsoo.ru/00ae0bf2

TeMe «BarkHeriiue



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HeMeTa/lVIbl U UX COe JMHEHUI»

KoHtposbHast pabota Ne3 1o

bubnuoreka IIOK

42 B 7
TEME «BAACHIIIE 06.02.2025 | https://m.edsoo.ru/00ae0el8
HeMmeTa/Ulbl U UX COeVHEeHUS»
OO0111ast XapaKTeprucTHKa
XUMHUYECKUX 37IeMeHTOB —
MeTa/sI0B. MeTtajinueckas
43 CBsI3b U MeTa/l/InyecKas Bubmmorexa [JOK
i 10.02.2025 | https://m.edsoo.ru/00ae103e
KpUCTa/uIn4yecKas periéTka.
®du3nueckue CBOMCTBA
MeTaJlJIoB
XuUMHUUecKre CBOMCTBa
44 MeTaJl/IoB. bubmoreka LIOK
ONeKTPOXUMHUUECKUH PSJ] 13.02.2025 | https://m.edsoo.ru/00ael1156
HarpspKeHUH MeTaslioB
O61mue criocoObl TIOTyUeHuUst
MeTa/yioB. CIl/1aBbl.
45 BrluricsieHust 110 ypaBHeHUSM bubmoreka LIOK
XUMHUUYECKUX peakLUl, eciu 17.02.2025 | https://m.edsoo.ru/00ael1156
O/IVH U3 PeareHTOB CO/IePKUT
rpuMecu
46 [ToHaTHE 0 KOppO3UKn bubmoreka LIOK
MeTaJlJIOB 20.02.2025 | https://m.edsoo.ru/00ae1278
bubmoreka IIOK
47
Lenourbie MeTanLt 24.02.2025 | https://m.edsoo.ru/00ae14b2
48 OKcybl U TUAPOKCU/BI bubnuoreka IIOK
HaTpHA U Kalua 27.02.2025 | https://m.edsoo.ru/00ae14b2
49 [TesiouHO3eMeIbHbIe MeTasl/lbl bubmoteka LIOK
— Ka/bl[UA U MarHUM 03.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxknetilive coeiiHeHUs Bubmioreka LOK

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



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

KaJibLus 06.03.2025
51 O06o01eHMEe U
cucTeMaTtu3alusi 3HaHUM 10.03.2025
5 JKécTKoCTb BOJIBI M CITOCOOBI bubmoreka IIOK
e€ ycTpaHeHus 13.03.2025 | https://m.edsoo.ru/00ae1886
[MpakTryeckast pabora Ne 6 110
53 TeMe "JKECTKOCTBb BOABI U Bubmaorexa HOK
N " 17.03.2025 | https://m.edsoo.ru/00aelae8
MeTO/Ibl €6 yCTpaHeHus
. bubmoreka LJOK
>4 ATTOMHHHH 20.03.2025 | https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOKCTBa bubmoreka LIOK
OKCHUJIa U TUZIPOKCUZA 31.03.2025 | https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
>6 7Keneso 03.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcygpl, THAPOKCUBI U COU bubmiorteka LJOK
xese3a (II) u »xenesa (I1T) 07.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o01eHMEe U
cucTeMaTtu3alsi 3HaHUM 10.04.2025
[TpakTrueckast pabora Ne 7.
Pemienne
59 9KCIepUMeHTaTbHBIX 3afiau 110 Bnbmaorexa [JOK
N 14.04.2025 | https://m.edsoo.ru/00ae3de8
TeMe «BakHelI1ie MeTasibl U
UX COeIUHEHHs»
Bbrurciienusi o ypaBHeHUsIM
XUMHUECKUX PeakLuii, ecyiu
O/IVH U3 PeareHTOB /]aH B
60 I/I§6bITKeI:/IJH/I co,qep;qu Bubmmorexa [JOK
17.04.2025 | https://m.edsoo.ru/00ae1750

rpuMecu. Beluncienus
MacCCOBOH JI0JIM BbIXO/ja
NPOJYyKTa peakLiuy



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O06o0611eHre u

61 cucTeMaTu3aLys 3HaHUM 1 21.04.2025
KontposeHast pabota Ne4 1o
62 Eilvlceoz'];ﬁ?;lj:m MeTasljibl U 1 94.04.2025
P I Bubmorera LIOK
YeTOReKA 28.04.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYeckKoe 3arpsisHeHue 1 bubmoreka IIOK
OKpY>Karolieil cpeibl 05.05.2025 | https://m.edsoo.ru/00ae4270
65 Posnb xvmuu B pelieHuu 1 bubnuoreka LIOK
9KOJIOTHUECKUX TIPOb/ieM 12.05.2025 | https://m.edsoo.ru/00ae4270
66 Pe3epBHbIit ypok. O600ITIEHNE 1 bubmoreka LIOK
Y CUCTeMaTu3alius 3HaHUH 15.05.2025 | https://m.edsoo.ru/00ae0d0a
67 Pe3sepBHbiii ypok. Ob0011IeHNE 1 bubmoreka IIOK
Y cUCTeMaTu3aliys 3HaHUH 19.05.2025 | https://m.edsoo.ru/00adb33c
68 Pe3sepBHblIii ypok. Ob60011IeHNE 1 bubnuoreka IIOK
Y CMCTeMaTu3al[ysl 3HaHUM 22.05.2025 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI IV/I51 YYHEHUKA

« Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AximoHepHoe o60111ecTBO «M3marenscTBo «IIpocBelijeHe»

» Xumus, 8 knacc/ Pyasuruc I'.E., ®enpaman @.I°., AKijoHepHOe 00I11eCTBO
«3paTtenbcTBO «IIpocBeleHye»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A.,
Ax1onepHoe o611iecTBO «M3marenscTBo «IIpocBelteHe»

» Xumus, 9 knacc/ Pyasuruc I'.E., ®enpaman d.I'., AkiipoHepHoe 00I1[eCcTBO

«3patenbcTBO «IIpocBelieHne»

METOJUYECKHWE MATEPUAJIBI /11 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ X uMusi-6a30BbIi-yPOBEHb. -
Peam3arus-tpeboBannii-OI"OC-0cHOBHOT0-00111er0-06pa3oBaHusl. -

MeToauueckoe-niocobuve-aisi-yunTess.pd

ONPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI U PECYPChI CETAU
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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