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ITOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa MO XWUMHUHW Ha YpPOBHe OCHOBHOTO O00IIjero o0pa3oBaHUs
COCTaB/ieHa HAa OCHOBe TpeOOBaHWM K pe3y/lbTaTaM OCBOEHUSI OCHOBHOM
obpa3oBaTe/IbHOM TIPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHus, TTPe/iCTaB/IeHHbIX
B ®I"'OC 00O, a Takxe Ha ocHOBe (he/iepabHOM paboueli MporpaMMbl BOCITUTAHKS
W C Yy4eTOM KOHIENIMM TIperojlaBaHusl yuyeOHOTO TipeiMeTa «XWMHS» B
oOpa3oBareibHBIX OpraHu3alusax Poccuiickoii ®eepaiiuu.

[TporpaMma 1Mo XWMUHM JAAéT TIpeJCTaB/eHWe O I[e/isAX, OOLel CcTpaTeruu
oOyueHHsi, BOCIUTAHHUSI W pa3BUTUA OOYYAIOIIUXCS CpPeACTBAaMHM yueOHOTro
npeAMeTa,  yCTaHaBAMBaeT  o0si3aTes/ibHOe — TIpeAMETHOe  COjieprKaHue,
npeZlyCMaTpUBaeT pacripe/ie/ieHre ero 10 KjiaccaM W CTPYKTYPUPOBaHUE TI0
pa3eslaM W TeMaM TIPOTpaMMbl TI0 XUMHH, OIpPeJesisieT KOJIMUeCTBeHHbIE U
KaueCTBeHHbIE XapaKTePUCTHKH CoJieprKaHus, pPEeKOMeH/TyeMYt0
10C/IeIoBaTeIbHOCTh ~ U3YUeHWS XUMHM C  YYETOM  MEXKIpPeAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€M, JIOTMKM y4eOHOro TIpoIriecca, BO3PacCTHBIX
ocobeHHOCTeM OO0yYarIUXCs, OMpefiesisieT BO3MOXHOCTA — TpeAMeTa ISt
peanu3aliud TpebOBaHMI K pe3y/bTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTesbHOMN
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3y/bTaTaMm 00yueHUsI XMMUU Ha YPOBHe 1iejield U3y4yeHus TIpejMeTa U OCHOBHBIX
BUZIOB yueOHO-TT03HaBaTe/NbHON [JeSTe/TbHOCTH OO0YYarol[erocsi 10 OCBOEHHIO
yueOHOTO CO/lep>KaHUsI.

3HaHWe XUMHH CIY)XKUT OCHOBOW it (OpPMUPOBAHUS MUPOBO33PEHUS
o0yuaroIerocs, ero TNpeACTaB/AeHU 0 MaTepyuaJbHOM €JUHCTBE MHpA, BAXKHYIO
po/ib UrparoT (OpMHUpPyeMble XUMHEM Tpe/ICTaB/JIeHUsI O B3aMMOMPEBPALeHUSIX
SHeprMi M 00 SBOJIIOI[MH BEIEeCTB B TIPUPOJe, O MyTSIX pelleHus T100ambHBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeIOBEUECTBA — ChIPHEBOW, SHEPreTHUeCKOH,
TUILEBOU U KOJIOrMUeCKor 6e30macHOCTH, TIPOo0/IeM 3IpaBOOXPaHEHHUS.

N3yueHue xumuu:

CIOCOOCTBYeT — peanv3alldd  BO3MOXKHOCTeM  [jii  CaMOpPa3BUTHUS U
dopMUpOBaHYs KyIbTYPbl TMUHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJ/ajZ, B ()OPMHPOBAHME MBIIIJIEHUST U TBOPUECKHUX CIOCOOHOCTEH
00y4arIUXCsl, HABBIKOB WX CaMOCTOATENIbHOM y4eOHOU /IeATeIbHOCTH,
9KCTIEPUMEHTAIbHBIX W WCCIe/IOBaTe/IbCKUX YMEHUH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B PO eCCHOHaMbHOMN e TeTbHOCTH;

3HAaKOMHUT CO CIeIU(PUKON HAyYHOTO MBIIUIEHUS, 3aK/IaJbIBAeT OCHOBBI
1[€JIOCTHOTO B3TJIsi/Ia Ha eJUHCTBO TIPUPO/ILI U UeJIOBeKa, SBJISIETCSI OTBETCTBEHHBIM
9TarioM B POpMHUPOBAaHNY eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJarOIIXCs;



criocobcTByeT (POPMHpPOBaHUWIO IIEHHOCTHOTO OTHOIIEHHS K eCTeCTBeHHO-
HayYHbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/IaZ, B 5KOJIOTHUECKOe
obpa3oBaHue 00yUarorXxCs.

[laHHbIe HampaB/ieHWs B O0yueHHWH XUMHK 00eCTrieunBarOTCs CrielduKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODBIA  SIBJISIETCS  Telarord4ecKu
a/IalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO 001ijero oOpa3oBaHHWs OPHUEHTHPOBAH Ha
oCcBoeHHe OO0yuarol[UMHUCS CUCTeMbl TepPBOHAUa/JbHBIX TMMOHSATHH XWUMWUU, OCHOB
HEOPraHWYeCcKOM XMMHWM W HEKOTOPbIX OTJe/bHbIX 3HAUMMBIX [TOHATHMU
OpraHhYeCcKOu XWUMUH.

CTpyKTypa cofep>kaHusi MporpaMmbl MO0 XWUMHUM C(OPMHUpPOBaHA Ha OCHOBE
CUCTEeMHOr0 ToAxoja K eé usyuyeHuro. CogepykaHue CKIaAbIBaeTCs U3 CUCTEMBI
TIOHATAM O XMMHUUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTEMbI IOHATUM O XUMUUECKON
peakijud. OO6e 3TU CUCTeMbl CTPYKTYPHO OpraHW30BaHbl 10 MPUHIIUAITY
MOC/IeJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE T€OPETUUYECKUX Ipe/|CTaBIeHUMN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJ/ISIPHOTO YUYeHUsI KAK OCHOBBI BCEr0 eCTeCTBO3HAHUS;

— [lepuogunueckoro 3akoHa /1. V1. MeHesieeBa Kak OCHOBHOI'O 3aKOHa XMMUU;

— y4eHusi O CTPOEHUU aTOMa U XUMUYEeCKOU CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTUYECKOW [AWCCOIMALIMA BeIecTB B
pacTBOpax.

TeopeTyeckre 3HaHWS PAacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
TOTYUeHHbBIX U OCMBIC/IEHHBIX (paKTOB, PA3BUBAIOTCS MOCJ/Ie/I0BATE/IbHO OT OJHOTO
YPOBHSI K IDYTOMY, BBITIO/IHSS (DYHKI[MH 0ObSICHEHHSI M TIPOTHO3UPOBAHKS CBOMCTB,
CTPOEHUSI ¥ BO3MOXKHOCTEM NMPaKTUYeCKOIr0 MPUMEHEHHUS U TI0JIyYeHHs U3y4aeMbIX
BelLleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HOpPMUPOBAHMIO
Trpe/ICTaB/IeHUsI 0 XMMHUUeCKOW COCTaBJISIFOLLeN HAYyYHOW KapTHHbBI MHPA B JIOTHKe eé
CUCTeMHOW MPUPO/bI, LIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HaHUIO U MeTOJaMm
M03HaHUSl B HayKe. V3yueHrWe XWMWM TPOUCXOJUT C TIPUBJ/IeUYEeHHWEM 3HAaHWM U3
paHee M3yUeHHBIX yueOHbIX TipeameToB: «OKpysKarommi Mup», «buonorus. 5-7
KJ1aCChl» U «PU3UKaA. 7 K1ace».

[Ipy wW3yueHMHM XWMHUM TIPOUCXOAUT (OPMHpPOBAaHWE 3HAHUM OCHOB
XUMUYECKOW HayKu KakK 00/1laCTH COBPEMEHHOI'0 eCTeCTBO3HAHUs, TPAKTUUYeCKOM
JleATeJIbHOCTU 4YesJloBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MUPOBOW KY/bTYPBI.
3azjaua y4yeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHWK CHCTEMBbI XUMHYECKHX
3HaHUN — Ba)kKHEeUIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUUECKHX T0/I0’KeHUH,
JOCTYTIHBIX 0000IIIeHNI MUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B
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NpUoOIlleHUM K HAayyHbIM MeTOJaM I[I03HAaHUSI TIPU W3yUeHWU BeIeCTB U
XUMUYECKHX peakLyi, B GOPMUPOBAHUU U PAa3BUTHUU MO3HABATeTbHbIX YMEHUN U UX
NMpUMeHeHHH B yueOHO-TIO3HaBaTe/JIbHOM U yueOHO-UCC/Ie[J0BaTe/bCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBu/ 0e30macHOro obpallleHusi C BellleCTBaMu B
TOBCEeIHeBHOM >KH3HHU.

[Tpu u3yueHUM XUMUW Ha YPOBHE OCHOBHOTO 00Iiiero oOpa3oBaHUs BaXKHOE
3HaueHUe MpuoOpesu Takue Lie, Kak:

— (opMHpOBaHWe WHTE/VIEKTya/lbHO pa3BUTOM JIMUHOCTH, TOTOBOU K
camo0bpa30BaHUI0, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY IIPDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YC/IOBHUSIM KU3HHY;

— HarpaB/IeHHOCTb 00yyeHHWss Ha CUCTeMaTHUuecKoe TMpuoOIeHMe
o0yuarIrXcss K CaMOCTOSITe/IbHOW T103HABaTebHOM [/leATeNIbHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— obecrieueHue yC/I0BUM, CTOCOOCTBYIOLIMX TTPUOOpeTEeHUI0 00YyUYarOIIMMUCS
OTbITa pa3HOOOpa3HOW JeATeNbHOCTH, MMO3HAHUS W CaMOIIO3HAHWS, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHLMI), UMeIOLMX YHUBepCa/JbHOe 3HaueHue [jisi
pa3/IMYHbIX BUZIOB [leATe/IbHOCTH;

— (opmupoBanue oOieli (PyHKIMOHA/LHOW W  eCTeCTBeHHO-Hay4YHOMU
rPaMOTHOCTH, B TOM UHCJIe yMeHUW OOBSICHATb U OLIEHWBAaTh SIBIEHUS
OKpY)Karolllero Mupa, MCMOJib3ys 3HaHUS W OMbIT, TOJIyYyeHHble TPU U3yYeHUU
XUMUH, TIPUMEHSTDb UX TIPU pellieHnH npob/ieM B MOBCeHEBHOM >KU3HU U TPYI0BOU
JesiTeNIbHOCTY;

— (dopmMupoBaHue Yy O0O0y4arIIMXCS TYMAHUCTHUECKHWX OTHOLIEHWH,
MOHVMAaHWS 1[eHHOCTU XWUMHWUYeCKUX 3HaHWW [ijid BbIPAOOTKH 3KOJIOTHYECKH
1je/iecoo0pa3Horo TOoBefleHHsI B OBITY W TPY/AOBOM JeSITeTbHOCTA B LIeJsX
COXpaHEeHMs CBOETO 3/J0POBbS U OKPY’KaroLlell MPUPOJHOM CpeJibl;

— pa3BuUTHE MOTHBALUM K OOyueHuro, CrioCOOHOCTell K CaMOKOHTDOJII0 U
CAMOBOCITUTAaHUIO HAa OCHOBe YCBOEHUs 0O0lljeue/ioBeYeCKHX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TMpodu/isi ¥ HarpaB/IeHHOCTH JabHeNIIero
o0OyueHwUs!.

OGb111ee unCII0 YaCOB, OTBEAEHHBIX /IJIs1 N3yUeHUs] XMWY Ha yPOBHE OCHOBHOTO
obitero obpasoBanwusi, coctassieT 136 uacoB: B 8 kymacce — 68 wacoB (2 yaca B
HeJiet0), B 9 kiacce — 68 uacoB (2 yaca B HeJjeto).



COAEPXXAHUE OBYUEHUA

8 KIIACC

IlepBoHaua/IbHbIE XUMHUYECKHE IOHATUSA

IIpegmer xumuu. Posb XMMHUM B JKU3HU 4YesioBeKa. XUMUS B CHUCTeMe Hayk.
Tena u BemlecTBa. ®dusnueckrde CBOWCTBA BeIeCTB. ArperaTHoe COCTOSIHME
BelljecTB. [ToHsITUE O MeTOZiaX TMO3HAHUS B XUMUU. YUCTble BellecTBa U CMeCH.
Crioco6plI pa3zesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUUYeCKhe 37eMeHTbl. CHMBOJbI XUMUYECKHUX
371eMeHTOB. [IpocThie U C/I0XKHbBIE BellleCTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumuueckasi popMysia. BasieHTHOCTb aTOMOB XUMHUUYECKUX 3/1EMEHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe/IbHAsE aTOMHasi Macca. OTHOCUTe/IbHas
MoJieKyJisipHasi Macca. MaccoBasi A0/1s1 XUMUU€eCKOr0 3/IeMeHTa B COeIMHEHUH.

KonuuectBo BeiiectBa. Mok, MoJisipHasi Macca. B3auMOCBsI3b KOMUeCTBa,
MacChl YW 4YMC/Ja CTPYKTYPHBIX eAWHMI] BelllecTBa. PacuéTel 1o ¢opmynam
XUMUYECKHX COeJJUHeHUH.

dusrueckre U XUMUYeCcKre siBJieHUsl. XUMHUJecKast peaklivsi U eé TIpPU3HaKH.
3aKOH COXpaHEeHHsI MacChl BelllecTB. XUMHUeckue ypaBHeHus. Kiaccudukaiiys
XUMHUECKUX peakluii (coeJuHEeHMs, pa3/ioyKeHHs], 3aMelljeHus, 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HaKOMCTBO C XMMUUECKOM TOCyZoH, TipaBuiaMu paboThl B jlabopaTopuu U
npréMaMu oOparlrieHHst ¢ 1abopaTOpHBIM 000PYJOBaHWEM, W3YUeHHe W OIMCaHHe
GbU3MUeCKUX CBOWCTB 00pa3lioB HeOpPraHWYeCKUX BelleCcTB, Hab/o/jeHue
¢dusnueckux (TaB/eHUe BOCKa, TasiHUMe Jb/la, pPacTUpaHUWe caxapa B CTYIIKe,
KUTeHWe U KOHJeHCalUsi BOJbl) U XWUMUUeCKUX (ropeHue CBeuu, MpOKa/JdBaHHUe
MeZIHOM ITPOBOJIOKH, B3aUMOZEMCTBHE MeJla C KUC/IOTOW) sIBJIeHWH, HabO/roieHre U
OMUCaHWe TPU3HAKOB TMPOTeKaHWs XWMUUYeCKUX peakluil (pas/io’keHUe caxapa,
B3aMMOJIENCTBUE CEPHON KHUCJIOThI C XJIOPUJIOM Oapusi, pa3/io’keHre TUAPOKCHA
Meau (IT) mpu HarpeBaHWUU, B3aUMO/IeHCTBUE Kejle3a C pacTBopoM cosu Meau (1),
H3ydeHHe CIoCOOOB pa3/ie/ieHHsI CMeCcel: C MOMOIIbI0 MarHuTa, (GUIbTpPOBaHUe,
BbITlapUBaHue, AUCTWIISLMS, XpoMaTorpadusi, poBeieHe OUMCTKU MOBapeHHOM
comv, HabmofeHWe W OMKWCAHWe  Pe3y/bTaTOB  TPOBEJEHHs  OIIbITa,
W/UTIOCTPUPYIOLIEr0 3aKOH COXPAaHEeHWs] MacChl, CO3/laHhe MOJeleld MOJeKy
(LapocTep>KHEeBBIX).

Ba)kHeiilide npeACTaBUTe/ M HEOPraHUUeCKUX BellecTB

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopog — 3nemMeHT U MpocToe
BelllecTBO. HaxoxgeHue Kucaopoia B mpupofe, Gu3NUecKue U XUMHUUECKHUe
cBoiicTBa (peakumu ropeHusi). Oxkcugbl. [lpumeHeHue kuciopoga. CriocoObI



TOJyueHusi KWCAopoJa B JiabopaTOpuM U TIPOMBINLJIEHHOCTH. KpyroBopoT
KUC/I0poga B mpupoge. O30H — a/yIoTporHasi MOAU(PUKALUS KUCI0POo/a.

TennoBor 3¢(}eKT XMMHUUeCKOW peakLyd, TePMOXMMHUYECKHe YypaBHEHWS,
5K30- M SHJOTEPMHUYECKHe peakUuu. [OIIMBO: Yyrojb M MeTaH. 3arpsisHeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(dekTa, pa3pylieHre 030HOBOTO CJIOS.

Bogopog — anemeHT v mipocTtoe BellecTBO. HaxoxxaeHue BoAopoa B IpUpo/e,
bu3rueckre U XMMUUeCKre CBOMCTBA, IPUMeHeHre, Crioco0bl rosiyueHusi. KucaoTel
Y COJIN.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUYECKUM YPaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga Kak pactBoputenb. PacTBOpBI.
HacepiieHHble ¥ HeHachIllleHHble pacTBOPbL. PacTBOPUMOCTb BeLECTB B BOJE.
MaccoBasi 10151 BellleCTBa B pacTBOpe. XUMHUYECKHe CBOMCTBA BO/bl. OCHOBaHMUS.
Ponb pacTBOpOB B mpupojie U B KA3HU ueioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKa NIPUPOJHBIX BOJ.

Knaccudukaiys HeopraHuueckux coeguHeHui. Okcugbl. Kinaccudukaiiys
OKCUJOB:  cosieoOpasytoiiiie  (OCHOBHbIE,  KHUCJIOTHbIe, am{QOTepHbIe) WU
HecosieoOpa3yromye. HomeHknaTypa OKcugoB. Pu3nueckdne W XAMHAYECKHe
CBOMCTBA OKCU/O0B. [TonyueHre OKCUzOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIEIOYM U HepacTBOPUMBbIE
ocHoBaHMs. HomeHknaTypa ocHoBaHuMW. Du3smyeckve W XWMHUYECKHE CBOMCTBA
ocHoBaHuU. [ToyueHre OCHOBaHUM.

Kucnotsel. Knaccudukaiusi kuciot. HomeHknatypa Kuciot. @usnueckve U
XMMUUeCKre CBOMCTBa KMC/IOT. Psif aktuBHOCTM MeTa/sioB H. H. BekeTora.
ITonyyeHue KUCIIOT.

Conmu. HomeHnknarypa coseid. Pr3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeH.
[Tonyuenue cosne.

['eHeTHuecKas CBSI3b MEX/Y K/laCCaMy HEOPraHWYEeCKHX COeJUHEHHH.

Xumuueckuii 3Kkcnepumenm:

KaueCTBEHHOe OmpejieJieHre COJep>KaHusl KMCIOpPOJa B BO3JyXe, TOyueHue,
cobupaHve, paclio3HaBaHHWe U U3ydYeHWe CBOWCTB KUCI0poJa, HabsogeHue
B3aMMO/IEWCTBUSI BELIECTB C KUCJIOPOAOM M YC/IOBUSI BO3HHUKHOBEHUSI U
npeKpailleHus ropeHus (ToXkapa), 03HaKoMJ/ieHHe ¢ 06pa3ijaMu OKCH/IOB U OTHCaHe
WX CBOMCTB, TIO/iyueHHe, coOWpaHHWe, paclio3HaBaHWe W W3y4yeHHe CBOMCTB
BOJI0po/ia (ropeHue), B3auMo/lelicTBHe BoAopoaa ¢ okcugom Meau (1) (Bo3amorkHO
WCII0/Tb30BaHue BUieOMaTepraroB), Ha0moAeHre 00pa3LoB BelleCTB KOJIMYeCTBOM
1 Momb, uccinenoBaHWe OCOOEHHOCTeW pacTBOPEHHUSI BeIeCTB C Ppa3TMuHOU
pPaCTBOPUMOCTBIO, TPUTOTOBJIEHHME PAaCTBOPOB C OIpejle/IEHHOM MacCOBOW [10Jier
pPacTBOPEHHOIO BelleCcTBa, B3aMMOJEUCTBUE BOJbl C MeTa//laMd (HaTpueM H
Ka/jbLeM) (BO3MOXXHO —MCIOJIb30BaHWE  BH/IeOMaTepPUA/IOB), HCC/Ae[0BaHUE
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00pa31j0B HeOpraHMUeCKUX BeIeCTB PA3/IMUHBIX K/1aCCOB, HaO/MI0/ieHr e U3MeHeHUsT
OKpaCKH MH/IUKAaTOPOB B PaCTBOPAax KMCJIOT U 1je/I0Uel, U3yueHre B3auMO/ el CTBUSA
okcuga meau (II) ¢ pacTBOpoM CepHOM KUC/IOTBI, KUCJIOT C MeTaj/ylaMH, peakKLui
HeWTpaau3aluy, MOoJiyYeHHe HepacCTBOPHMMBIX OCHOBAHWW, BbITECHEHHE OJHOTO
MeTasiia IpyTMM M3 pacTBOpPa COJIU, PelleHre S5KCIepUMEeHTaTbHbIX 3a/1au 10 Teme
«BakHeMm11IMe K/1acCbl HEOPraHUYECKUX COeMHEHU».

Ilepuoaniueckui 3akoH u Ilepuoguueckass cucreMa XUMHUYECKHX
yiemeHToB [I. . MengeneeBa. CtpoeHue aromMoB. XHMHUUeCKas CBA3b.
OKuC/IMTeIbHO-BOCCTAaHOBHUTE/IbHBIE PeaKIUuM

[TepBble TIOMBITKM KJIacCU(MUKALMM XUMHUYECKUX 37emMeHTOB. [loHsiTHE O
rpyIax CXO/HbIX 3/IeMeHTOB (IlleJIOUHble U IIje/IOUHO3eMe/IbHble MeTasllbl,
ra/IOTe€HbI, THEPTHBIE T'a3bl). D/IeMeHThI, KOTOpPhIe 00pa3ytoT aM¢oTepHbIe OKCUBI 1
TUPOKCU/IBL.

[Tepuoanueckuii 3aKoH. [Teprogrueckas cucteMa XMMHUYECKUX 371eMeHTOB [].
N. MenpeneeBa. KopoTkonepuoaHas v JyiMHHOINIeproAHas hopmel [Teproanueckon
CUCTeMbl XUMHUYeCKux syiemeHTOB [l. M. MeHgeneeBa. Ilepvofbl U TpyIIIIbL.
PuU3nUeCKHU CMBICII TTOPSIIKOBOIO HOMEPa, HOMEPOB Mepruo/a Y IPYIIbI 371eMeHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX sifiep. M30Toribl. D/ieKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 00070ueK aroMoB mepBbix 20 XUMUUECKMX  371eMEeHTOB
[Tepuoguueckor cuctembl [I. M. MeHpeneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO
37IeMeHTa 10 ero rookeHuto B [lepuognueckont cucreme [. Y. MeHgeneesa.

3aKOHOMEPDHOCTH HW3MEHEHUs] pajuyca aTOMOB XUMHUYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 IPYIIIaM U Mepruo/iam.

3HaueHue [Tepuoanueckoro 3akoHa U [lepuonuecKoi CUCTeMbl XUMUUECKUX
3JIeMEHTOB [jIsl Pa3BUTHSI HayKu W TpakTuku. 1. V1. MeHgeneeB — y4déHbld U
IPa’KJIaHUH.

Xvumuyeckass CBsi3b. KoBasieHTHass (TO/isipHasi W HeMOJsipHasi) CBS3b.
OJIEKTPOOTPULIATE/IbBHOCTb XMMUYECKUX 3JIeMeHTOB. VIOHHas! CBSI3b.

Crenenb  okucjeHusi.  OKHC/IWATE/IbHO-BOCCTAHOBUTE/IbHBIE  peaKLUU.
[Tporeccel OKMC/IeHHs U BOCCTaHOB/IeHHs. OKHC/IUTe ¥ BOCCTAHOBUTEIH.

XumuuecKuil 3KcnepumeHm:

u3yueHre 00pa3loB BeIIeCTB MeTa//IOB U HEMETa//IOB, B3aUMOZeNCTBUe
TMAPOKCHA LMHKAa C pacTBOpaMM KHWCJIOT W Le/iouel, MpOoBeJeHue OIIbITOB,
WUTKOCTPUPYIOLMX ~ TPUMEPbl  OKWUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX — peakLyn
(ropeHue, peakLy pa3/io>KeHUs], COeJUHEHUS).

Mesicnpeomemmble cesizu

Peanuzanys MexXnpeIMeTHBIX CBSI3eld TMPU M3YYeHMU XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCS 4epe3 MCIO/b30BaHMEe Kak OOIUX ecTeCTBeHHO-HAayYHbIX



TOHATUM, TaK Y TOHATUU, SBJISIOIIUXCS CUCTEMHBIMU [JII OTAEeIbHBIX MPeJIMeTOB
eCTeCTBeHHO-HayUHOr' 0 LIUKJIa.

OOb1ue ecTeCTBEHHO-HayuHble TIOHATHS: Hay4HbIN (DakT, TUIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, KJacCU(pUKalys, TepuoJUUHOCTb, HabsoeHue,
5KCIePUMEHT, MOJeJIMPOBaHUe, U3MepeHUe, MO/IesIb, SIBJIEHHE.

du3nKa: MaTepus, aTOM, 3JIeKTPOH, IMPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYJa, 3/IeKTPUUeCKUW 3apsifi, BelecTBO, Teslo, 00BbEM,
arperaTHOe COCTOsSIHMe BellleCTBa, TIa3, (U3WUeCKWe BeJIMYMHBI, eJUHULIbI
V3MepeHus1, KOCMOC, TJIaHeThl, 3Bé31bl, CosHLIe.

buonorus: porocunTes, ApixaHue, brocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, FTOPHbIE OPO/bI, TOJIE3HbIE
VICKOIIaeMble, TOIJIMBO, BOJJHbIE PeCyPCHI.

9 KJ/IACC

BeiecTBo U XMMHUYeCKas peaknus

[Teproanueckuii 3akoH. [Tepuoanueckast cucTeMa XUMUUECKHX 371eMeHTOB [].
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPDHOCTM B HW3MEHEHHWU CBOWCTB
XMMUUECKHUX 3JIEMEHTOB IepPBbIX TPEX MEePUO0B, Ka/lUs, KalbLysi U UX COeJUHEeHUU
B COOTBETCTBMM C TMOJIO)KEHHWEM 3j1eMeHTOB B Ilepuoanueckon cucreme u
CTPOEHVEeM UX aTOMOB.

CrpoeHue BelleCTBa: BHUJbl XMMHUUYECKOM CBSI3U. THIIbI KPUCTa/UTMUECKUX
PEIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUIMA KPUCTA/TMYECKOW PEeLIETKU U
BHM/]a XUMHUUECKOM CBSI3H.

Knaccudukaiyss 1 HOMEHK/IaTypa HeOpraHM4eCcKux BeLecTB. XHUMUUeCKHUe
CBOMCTBA BeILleCTB, OTHOCALIMXCS K Ppas3IMUHbIM KJjaccaM HeopraHu4eCcKux
COeIMHEHVH, TeHeTUYeCKasl CBSI3b HEOPraHUYEeCKUX BeIeCTB.

Knaccudukaiyss XuMruyecKUx peakLyi 10 pa3/IMuHbIM MTpU3HaKam (10 YuCTy
M COCTaBy YUaCTBYIOL[MX B peakLWU BEIIeCTB, MO TeIvioBOMY >S(deKry, o
M3MEeHEeHUI0 CTereHel OKUC/eHUs XUMHUUeCKHUX 3/IeMeHTOB, TI0 0OpaTUMOCTH, T10
y4aCTUIO KaTanau3aropa). JK30- U SHAOTepMUYeCKHe peakiuy, TePMOXUMUYECKUEe
ypaBHEHUS.

[ToHsTvie 0 cKOpoCcTH XuUMUYeckoi peakuuu. [ToHsiTue 00 0OOpaTUMBIX U
HeoOpaTUMBbIX XUMHUUECKUX peaklusix. [IoHSiTHe 0 TOMOTeHHBIX U reTepOreHHbIX
peakuuax. [lonarue o katanuse. [IoHATHe 0 X¥UMHUUeCKOM paBHOBeCcHUU. DakTOPHI,
B/IMAIOLME HAa CKOPOCTb XWMHYECKOW peakLuyd W I[0JI0KEeHWe XUMHUUeCKOro

paBHOBECHSI.
OKHCUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEaKI[dW,  3JIEKTPOHHBIM  OasaHC
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peaKLIUU. CocTaBiieHue  ypaBHeHUM

OKHUC/TUTE/TbHO-BOCCTAHOBUTE/IbHBIX ~ pEAKM C  MCIO/Ib30BaHUEM  MeTo/ia
3/IeKTPOHHOTO OasaHca.



Teopust 3/1€KTPOIUTAUECKON AUCCOLIMALIMU. DIEKTPOIUThI U He3JIeKTPOJIUTHI.
KatuoHbl, aHMOHBI. MexaHW3M [AWCCOLMAlMMd BelleCTB C pa3/JM4YHbIMA BUAMU
xuMHuueckol cBsizu. CrerneHb Auccoratu. CruibHbIe U c/labble 3/1eKTPOJIUTHIL.

Peakiiun noHHOTO OOMeHa. Y CJIOBUS TIPOTEeKaHHUsl peaki[iii HOHHOTO 0OMeHa,
MOJIHbIeE UM COKpallléHHble HOHHbIe ypaBHeHUsi peakiuid. CBOWCTBa KHCJIOT,
OCHOBAHMM U COJIeH B CBeTe TIPe/ICTaB/IeHUM 00 3/IeKTPOJIUTHUECKOM AUCCOIHAIHH.
KauecTBeHHbIe peakijuu Ha MOHBI. [ToHsITHE O THIpO/IU3e COMel.

Xumuueckuii 3Kkcnepumenm:

O3HaKOMJ/IeHHMe C MOJE/JSIMU KPUCTA//TMUeCKUX PelIéTOK HeopraHhuueCcKUxX
BellleCTB — MeTa/VIOB M HeMmeTas/uloB (rpaduTa M anmasa), C/I0XKHBIX BellleCTB
(x10prja HaTpus), UCCIe[JlOBaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakLiu OT
BO3JIEMCTBUS  pas/iMuyHbIX  (PAaKTOPOB, MCC/Ie0BaHHWE  3JIeKTPOINPOBOJHOCTH
PacTBOPOB BeleCTB, MpoLiecca AUCCOLUALIMY KUCIIOT, Ije/ioueu U conel (BO3MOXXHO
WCII0/Ib30BaHMe BHJIE0 MaTepUasioB), TIPOBe/leHHEe OIbITOB, WIHOCTPUPYIOLHUX
MpU3HAKW TIPOTeKaHUsi peakluid HOHHOro obmeHa (oOpa3oBaHue o0cCajka,
Bbl/le/ieHHe Ta3a, oOpa3oBaHUe BOJbI), OMbBITOB, WUIFOCTPUPYIOLIUX TPUMephI
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peakluii (ropeHue, peakiuu pas/ioKeHus,
COelMHEHHWs), paclio3HaBaHWe HEeOpraHWYeCcKMx  Bel[eCTB C  TOMOLIbIO
KaueCTBeHHbIX peaklii Ha MOHbI, pellieHre SKCIIepUMeHTaTbHBIX 3a/au.

HemeTa//ibl U UX COeUHEHUS

OObijasi  xapakTepucTHKa TasoreHoB. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3MUecKre CBOMCTBA IMPOCTBIX
BeLL[eCTB — raJIOreHOB. XMMHUUYeCKKe CBOMCTBA Ha MpUMepe Xj10opa (B3auMO/JencTBre
C MeTaj/ulaM{, HeMmeTa/l/laMu, liesioyamu). XJyiopoBogopog. CossiHasi KHUCIIOTa,
XUMUYecKde CBOMCTBa, TMoOJyuyeHWe, TmpuMeHeHue. [lelicTBue xjiopa U
XJIOPOBO/IOPO/a Ha OpraHu3M uesioBeKa. BakHelIlve XJI0pUibl U UX HaXOXK/EeHUe B
TIpUpoze.

O61iast xapakrepuctyuka 3meMeHToB VIA-rpymmbl. Oco6eHHOCTH CTpPOeHUS
aTOMOB, XapaKTepHble CTereHW okucieHus. CTpoeHue U (pu3nuUecKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/ia U Cephl. AJJIOTPOITHbIE MOAU(DUKALIMU KUC/IOPOJa U
cepbl. XuUMHYeCcKde CBOMCTBa cepbl. CepoBOJOpOA, CTpOeHHe, (PU3nuyecKhe U
XUMUYecKre cBorcTBa. OKCHUIBI Cepbl Kak IMpeJCTaBUTeNN KUCIOTHBIX OKCHUJOB.
CepHas KUCJI0Ta, pu3nyeckre U XUMHUUYecKre CBONCTBa (0011ue Kak MpecTaBUTeIs
KJlacca KUCIOT W crenu@uueckue). XMMUUeCKUe peaklyH, Jie)kalue B OCHOBE
MIPOMBILLIZIEHHOTO crioco0a ToJiyueHrsi CepHOW KUCIOThL. [IprMeHeHue cepHOM
KUC/IOTBL. CO/IM CepHOM KHUC/OThI, KayeCTBEHHasl peakLys Ha CyJib(ar-hoH.
HaxoxxgeHue cepbl U e€ coeuHEHUN B TMpupojile. XHWMUUECKOe 3arpsi3HeHue
OKpYy)Karollled cpefibl COeAUHEHUSIMA Cepbl (KUCIOTHbIE [OXAW, 3arpsisHeHue
BO3/lyXa U BOJ0OEMOB), CII0COOBI ero Tpej0TBpallieHUs.
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OO01ijasi xapakTepucThKa 3/ieMeHTOB VA-rpyribl. OcobeHHOCTU CTpOeHHs
aTOMOB, XapaKTepHble CTelleHW OKUC/IeHHs. A30T, pacripoCcTpaHeHHe B MpPUpOJe,
dusnueckre U XxuMruyeckue cBoiictea. KpyroBopor a3ota B npupo/ie. AMMUaK, ero
¢du3nueckre U XUMUUECKHe CBOMCTBA, MoyueHre U npuMeHeHune. Coii aMMOHUS,
ux ¢u3nueckue U XMuMu4eckre CBOMCTBa, puMeHeHre. KauecTBeHHasi peakijysi Ha
VMOHbI aMMOHMs. A30THasi KMCJIOTa, eé moJjiyueHue, (pU3NuecKrue U XUMUUeCKHUe
cBoiicTBa (0OlMe Kak TIpe/iCTaBUTe/Ns Kjacca KHCJIOT U Crieluduueckue).
Vcrnionb30BaHre HUTPATOB U COJIell aMMOHMSI B KaueCTBe MUHEPa/IbHBIX y100peHui.
XrMHUecKoe 3arpsi3HeHre OKpYy Karolllel cpefibl COeJMHEeHUSIMU a30Ta (KUC/IOTHBIE
JIO>K[IM, 3arps3HeHue BO3/JyXa, MOYBbI U BOAOEMOB). dDocdop, aanoTporHbie
Moaudukaumu ¢pocdopa, pusrueckre U xummdeckue ceorictea. Okcug pocdopa (V
) u ¢docdopHasi KUCAOTa, (PU3NYECKMe U XUMUYeCKHe CBOMCTBA, MOIy4YeHHe.
Vcnonb3oBanue ¢ocdaToB B KaueCTBe MUHepaIbHbBIX yA00peHu .

OOb1jasi xapakTepucTuka 37eMeHTOB [VA-rpymmbl. Oco0eHHOCTH CTPOeHHs
aTOMOB, XapaKTepHble CTelleH! OKUCJ/IeHUs1. YT/Iepo/, a/lJIOTPOITHbIe MOU(HKALIWY,
pacripocTpaHeHye B MpUpojie, pusnueckre U XMMUUYeCKre CBOMCTBA. AjcopOuusi.
Kpyrosopor yrieposa B mnpupoge. OKcuzabl yrjepoja, UX (Quanueckue u
XUMUYEeCKHe CBOWCTBA, [leiCTBUE HAa JKMBble OpraHW3Mbl, T[IOJIy4YeHUe |
npUMeHeHre. DKoJiorThyeckue rpobsieMbl, CBsi3aHHbIe C OKCUZIOM yriepoza (IV),
ruriote3a 171006a7bHOTO TOTeIVIeHUsT K/IMMaTta, MapHUKOBBINA 3(dekT. YrosbHas
KUC/IOTa U e€ comu, uX (u3Myeckve U XUMUUeCKrhe CBOMCTBa, TMOyuyeHue U
npuMeHeHre. KauecTBeHHasi peakijusi Ha KapOoHar-moHbl. Vcmosb3oBaHue
KapboHaTOB B OBITY, MeJUL[1HEe, POMBIILJIEHHOCTH U CeJTbCKOM XO0351CTBe.

[TepBoHaua/ibHBIE MOHATHSL 00 OpraHMUeCKUX BelleCTBax KakK O COeMHEHUsX
yrjaepoja (MeTaH, 3TaH, STU/IeH, alleTU/IeH, 3TaHOJI, TJIMLePUH, YKCYCHas KUC/I0Ta).
[IprposHble UMCTOUHUKW YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA ra3, HedTb),
MPOAYKTbI UX TlepepaboTKu (6eH3WH), uX pojib B OBITY W TPOMBIILJIEHHOCTH.
[MToHsiTHE O OHO/IOTMUeCKH Ba)KHBIX BellleCTBaX: KUpax, Oenkax, yrieBofax — U Ux
poJM B JKWA3HM uUejioBeKa. MarepuaibHOe €JWHCTBO OpraHUuYeCKUX |
HeopraHWYeCcKHX COeJJMHeHHUH.

KpemHuii, ero ¢usnueckue ¢ XHMHUUECKHE CBOMCTBa, IIOJly4YeHHE W
npuMeHeHue. CoeZiMHeHuUs1 KpeMHUs B Tipupoge. Ob6iue nipeicTaBieHys 00 OKcuze
kpemuus (IV) u kpemHueBou kuciote. CUIMKaThl, UX UCIOIb30BaHUe B OBITY, B
TIPOMBIILLJIEHHOCTU. Ba)kHelIlre CTpoWTe/ibHblE MaTepuasbl: KepaMuKa, CTeKJIO,
1jleMeHT, OeToH, kene300eToH. [IpobGsembl 6Ge30MacHOr0  MCMOJb30BAHUS
CTPOUTEJIbHBIX MaTepuaioB B TIOBCEJHEBHOM »KH3HU.

Xumuueckuii 3KcnepumeHm:

n3ydeHre 0Opa3lioB HEOPraHWYeCKUX BeIlecTB, CBOWCTB COJISTHOW KHC/IOTHI,
NIpOBe/ileHNe KaueCTBEeHHBIX peaklid Ha X/JI0PU/-MOHbI U Hab/to/leHre TIPU3HAKOB
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WX TPOTeKaHWs, OMbIThbl, OTpakarollue (u3nueckie W XUMHUUYECKHWe CBOWCTBA
rajJioreHOB U MX COeJuHeHHK (BO3MOJKHO MCII0/Ib30BaHUE BH/leOMaTePUasoB),
03HaKOMJ/IeHHe ¢ 00pa3liaMy XJI0pu/0B (rajioreHr/I0B), 03HaKOMJ/IeHUe ¢ obpa3LamMu
ceppl U €€ coeJuHeHUsIMA (BO3MOXKHO MCIIO/Ib30BaHUE BH/€OMaTeprasioB),
HabJTt0/IeHure Tporiecca 00yT/IMBaHUs caxapa Ioj eHCTBHeM KOHIIeHTPHUPOBAaHHOM
CepHOI KUCJIOThI, U3yUeHHe XUMUUeCKUX CBOMCTB pa30aB/ieHHOM CepHOI KUC/IOTHI,
TIpOBe/ieHre KaueCTBeHHOHN peakiMM Ha Cy/ab(haT-uoH 1 HabJito/jeHre npr3HakKa eé
TPOTEKaHUsi, 03HAKOMJIEHHEe C (PU3NUeCKMMU CBOMCTBAMM a3oTa, gocdopa U ux
coeHeHNH (BO3MOXXHO HCITO/Ib30BaHHe BHEOMAaTeprasoB), obpa3iiaMu a30THbIX
u dochopHbIx yAobpeHuii, monyuyeHue, cobrvpaHue, paclio3HaBaHHe U U3yueHHe
CBOWCTB aMMMaKa, MNpOBe/leHMe KaueCTBEHHbIX peakl[id Ha HWOH aMMOHUSI U
dbochar-uoOH ¥ u3yuyeHHe TIPU3HAKOB WX MPOTEKaHWsl, B3auMOJENCTBUE
KOHI[eHTPUPOBAHHOW a30THOM KHCJIOTBI C MeZbl0 (BO3MOXKHO HCIOJIb30BaHHeE
BUJleOMaTePUA/IOB), M3y4YeHWe Mojie/iell KpPUCTa/UIMUeCKUX peIIeTOK ajMasa,
rpadura, dyriepeHa, 03HAaKOMJIEHMe C TIPOLIECCOM a/icOPOLIMM pacTBOPEHHBIX
BellleCTB aKTUBHMPOBAaHHbIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa, MOJyYeHue,
cobupaHre, pacrio3HaBaHWe U U3yueHHe CBOMCTB YTI/IEKHC/IOTO Ta3a, TIpoBefieHHe
KaueCTBeHHBIX pPeaki[iii Ha KapOOHAT U CU/IMKAaT-UOHBI U W3yUyeHue TIPU3HAKOB UX
MpOTeKaHUsi, O3HAKOMJ/IeHHWe C TIPOAYKI[Med CUIMKATHOW TMPOMBIILIEHHOCTH,
pellleHre SKCIepUMEeHTA/bHbIX 3a/lau Mo TeMe «BakHelllve HemeTa/uibl U UX
COeIUHEHUST».

MeTtanibl 1 X COeJMHEHUS

OO111ast XapaKTePUCTUKA XUMHUECKHX 37IEMEHTOB — MeTa/lJIOB Ha OCHOBaHUU
UX TIoNoXeHUsi B Ilepuoauyeckor cucTeMe XUMUUeCKUx 3aemeHToB /1. W.
MeHpeneeBa 1 ctpoeHusi atToMoB. CTpoeHre MeTa/sioB. MeTtayinueckasi CBsI3b U
MeTa//TMyecKkasi  KpPUCTa/UIMuecKass  peliéTKa.  JJIeKTPOXUMUYECKUM  psif
HarpspKeHui MeTaioB. @usnueckre U XMMHUUeCKre CBOWCTBa MeTas/uioB. OO1ue
crocoObl  TosyueHusi MeTanoB. [IoHATHE O KOppO3WM MeTasyIoB, OCHOBHBIE
CriocobbI 3alUThI UX OT KOppo3uu. CriiaBel (CTasib, YyTYH, JOPaFOMUHUNA, OpOH3a)
Y UX TIpUMeHeHre B ObITY 1 TIPOMBILIJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIO/I0KeHUe B [lepuoyrueckor cUCTeMe XUMHUUYEeCKUX
snemeHTOB [I. V1. MeHzeneeBa, CTpoeHVe WX aTOMOB, HaxOXX[€HHe B IPUPOJE.
du3nuecKkre U XMMHUYeCKre CBOWCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCUBI HAaTpuss M Kanusd. [IpumeHeHue 1Ie/I0OYHBIX MeTa/VIOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TOJIO)KEHHWE B
[Tepruoauueckoy cucteMe xumMuueckux 31eMeHToB [1. VI. MeHzeneeBa, CTpoeHMe UX
aTOMOB, HaxOXJeHre B npupoge. dusnueckre U XMMUUeCKHe CBOMCTBA MarHus U
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Kanblys. BakHelve coejuHeHUs Kanblys (OKCUJ, THIAPOKCH/, COJN). 7KECTKOCTD
BO/IbI U CTIOCOOBI €€ yCTpaHeHHUsl.

AsroMyHUN: TI0/I0KeHWe B [Tepruoanueckor cucTeMe XUMHUUYECKUX 3/1eMEeHTOB
. . MenzieneeBa, CTpoeHHe aToMa, HaxoxzaeHue B rpupoge. dusnyeckue u
XUMUYeCKre CBOMCTBA altOMUHUS. AMQOTepHble CBOWMCTBA OKCHU/A Y TUAPOKCH/A
AITFOMUHUSL.

Kene3o: nonoxxenvie B [lepuoguueckor cucreMe XUMUYECKUX 37eMeHTOoB /1.
W. MeHnpeneeBa, CTpoeHHWe aTOMa, HaxoXJeHWe B Iipupoze. Pusnueckue U
XMMUUEeCKre CBOMCTBa xese3a. OKCHUIbI, TUAPOKCUABI U comu xkeste3a (II) u xene3sa (
IIT), ux coctaB, CBOMCTBA U MOJIyYeHHe.

Xumuueckuil 3KcnepumeHm:

O3HaKoM/ieHHe C oOpa3ljaMd MeTa/uUIOB U CIUIaBOB, HUX (PU3NUECKUMU
CBOMCTBaMH, M3y4YeHHe  pe3y/bTaTOB KOPPO3UMM  MeTa/uIoB  (BO3MOXKHO
WCIIO0/Ib30BaHHe BHIeOMaTepPHaioB), OCOOEHHOCTEM B3aMMOENMCTBUS OKCHA
Ka/JblIUsl YW HaTpusi C BOJOM (BO3MOJKHO MCIIO/Ib30BaHUE BH/leOMaTepyasioB),
VICC/IeIOBaHNe CBOKMCTB >XKECTKOM BOJbI, MpOLiecca FOPeHus jKesesa B KUCJI0pPOoZe
(BO3MOKHO  WCMOJIb30BaHWE  BUJIeOMAaTepyasioB), TMPU3HAKOB  IPOTEKAaHUs
KaueCTBeHHBIX PeaklMi Ha MOHbL: MarHus, KajbLys, alFOMUAHUS, LIUHKA, »Kkese3a (11
) u xene3a (III), meau (II), Hab/roleHWe W OMMCaHWE MPOILECCOB OKPAIlIMBAHUS
IJlaMeHU WOHaMU HaTpus, Kajusgd W Kaablusi (BO3MOXXHO WCI0/Ib30BaHUE
BU/leOMaTepUasioB), UCCae0BaHUe aM(OTePHBIX CBOMCTB I'MIPOKCH/Ia /TFOMUHUS U
TMAPOKCH/A LIMHKA, PelleHre 3KCIIePUMEeHTAa/IbHBIX 3aa4d 10 TeMe «BakHeuiue
MeTa/l/Tbl U UX COeJUHEHUSI».

XHuMHUSA U OKpYyXKarliuas cpeja

BemectBa ¥ maTepuansl B TOBCEJHEBHOM >XM3HU uvesnoBeka. besoracHoe
WCTI0/Tb30BaHue BelleCTB U XUMUUeCKHUX peakiuii B ObiTy. [lepBasi TIOMOIIb TIpU
XMMUUECKHX 0’KOTraX U OTpaBJIeHUSIX.

XyUMHUYecKoe 3arpsi3HeHre OKpY’Karolen cpefbl (ripefienbHasi [JOMyCTUMast
KOHLIeHTpaLus BellecTs, fajsee — [1/1K). Ponb X¥MuM B pellieHUM 5KOJI0TAYeCKUX
ripoOem.

Xumuueckuil 3KcnepumeHm:

u3yueHre 00Opa3l[0B MaTepyanoB (CTEK/0, CIylaBbl METa//IOB, TOMMEepHbIe
MaTrepHra’bl).

MescnpeomemHble cesa3u

Peanu3aiiuss MeXIpeJMeTHbIX CBsi3eld TpU U3yyeHUH XUMUKU B 9 Kjacce
OCYLL[eCTB/ISIETCSI Uepe3 UCIO/b30BaHHWE KakK OOIUX ecTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TOHATUU, SB/ISIOLIUXCS CUCTEMHBIMU [JI1 OTAEeIbHBIX MPeJIMeTOB
eCTeCTBeHHO-HayUHOI'0 LIUKJIa.
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OO01ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KjaaccuduKalusi, TepuoJuYHOCTb, HabmomeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHKe, H3MepeHHe, MO/ie/lb, SIBJieHWe, TIapHUKOBBIM
3¢ }eKT, TeXHOJIOTUs, MaTepHaJIbI.

dusurka: Matepusi, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, UOH, HYKJ/IU/I, U30TOIIbI,
PaIM0aKTUBHOCTb, MOJIeKYIa, 3J1IeKTPUUECKUN 3apsij, TIPOBO/JHUKH,
MOJIyTIPOBO/ITHUKY, — AUSJIEKTPUKH, (POTO3/IeMEHT, BelleCTBO, Teno, 00BEM,
arperaTHoe COCTOsIHWE BelleCTBa, ra3, paCTBOP, paCTBOPUMOCTb, KpUCTa/L/IMUeCKast
pelléTKa, CrjiaBbl, (DU3MUecKrde BeUUUHbI, eIMHULIbI U3MepeHUsi, KOCMUYeCcKoe
TIPOCTPAHCTBO, MJIaHeThl, 3B&3/bl, CosHLIe.

buonorus: dotocuHTe3, AbixaHwe, Ouocdepa, 3KOCHUCTEMa, MHUHepabHbIE
y100peHusi, MUKPO3JIEMEHThI, MaKPO3/IeMEHThI, ITMTaTe/IbHbIe BelljeCTBa.

[eorpadusi: atMmocdepa, ruapochepa, MUHepasibl, TOPHBIE MIOPO/IbI, T0Ie3HbIE
MICKOIaeMble, TOTIJIMBO, BOJJHbIE PeCypChI.
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INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
XNMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHSI TIPOrpaMMbl OCHOBHOIO OOIIlero
oOpa3oBaHMs JOCTUTAIOTCSI B Xofie OOydeHUsT XMMHU B €AWHCTBEe yueOHOU H
BOCTIMTaTeTbHOMW /1eATeTbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMUCKUMHU
COLIMOKY/IbTYPHBIMH U JIYXOBHO-HPAaBCTBEHHLIMHM LIEHHOCTSIMM, IIPHUHSTHIMH B
oOIrlecTBe TMpaBUIAaMM W HOPMAaMM TIOBeZIEHMSI M CIIOCOOCTBYIOT TIpOIjeccam
CaMOITIO3HAHUS, CAMOPA3BUTHS M COIMA/IM3alUN 00yYaroIXCsl.

JIMUHOCTHBIE ~ pe3y/lbTaTbl  OTPAKAIOT  TOTOBHOCTb  OOYyUarOI[UXCS
PYKOBO/ICTBOBAaTbCSI CMCTEMOM IIO3UTHUBHBIX IIEHHOCTHBIX OpHEHTALMH |
pacIIIMpeHye OIbITa JIesTeTbHOCTH Ha €€ OCHOBE, B TOM UHCJIe B YaCTH:

1) naTpHOTHUYECKOT0 BOCTIUTAHHUA:

1[eHHOCTHOTO OTHOIIIEHUSI K OTeUeCTBeHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAyYHOMY HAC/Ie[IUi0, TOHMMAHUS 3HAUeHMs XUMHUECKOH HayKu B JKU3HU
COBPEMEHHOI'0 00IIeCcTBa, CIIOCOOHOCTH BJAZIETh JAOCTOBEPHOW HWH(OpMAIer o
TIEePeJIOBBIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOH W OTeUeCTBEHHON XUMUH,
3aMHTEPEeCOBAHHOCTH B HayUHBIX 3HAHUSX 00 yCTPOMCTBe MUpa U 00II[eCTBa;

2) rpaXkJJaHCKOT0 BOCITUTAHMSA:

TIpe/ICTaB/eHUss O COLMAJbHBIX HOpMax M MpaBUIaX MEeX/IMUYHOCTHBIX
OTHOIIIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOII[eCTBEHHO
T10J1e3HOM, YyueOHOMCC/IeJ0BaTe/TbCKOM, TBOPUECKON U IPYTUX BUIAX eI Te/TbHOCTH,
TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOW [IeSITeIbHOCTH TPH  BBITOJTHEHUH
y4eOHbBIX, IT03HABaTebHBIX 3a/lau, BBITOJHEHUH XHMHUUYECKHUX SKCIIEPUMEHTOB,
CO3/1aHHY yUeOHBIX TIPOEKTOB, CTPEMJ/IEHHS] K B3aUMOITOHUMAHHIO U B3aMMOITOMOIIH
B ITpoliecce 3ToM yuebHOM [iesTe/IbHOCTU, TOTOBHOCTHU OL[€HHUBATh CBOE TIOBe/IeHNe U
TIOCTYTIKY CBOMX TOBAPHIIEH C MTO3UI[UH HPABCTBEHHBIX 1 ITPABOBBIX HOPM C YUETOM
0CO3HAHUS TIOC/IeICTBUM TTOCTYITKOB;

3) IleHHOCTH HayYHOTI'0 MO3HAHUS:

MHDPOBO33peHUYeCKHe TIPe/ICTaB/IeHNs] O BeIjeCTBe U XUMHUECKOW peaklvy,
COOTBETCTBYIOI[I® COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKU M COCTaBJISIOIIUE
OCHOBY /I TIOHMMaHHUsI CYIHOCTH HAy4YHOW KapTWHBI MUpa, TpeACTaBIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs TIPUPOABI, B3aWMOCBSI3AX UejiOBeKa C
TIPUPOTHOM Cpefiol, O POIM XMMHH B ITO3HAHWU 3TUX 3aKOHOMEPHOCTeH;

Mo3HaBaTe/IbHbIe MOTHBBI, HallpaB/IeHHbIe Ha MOJyYeHHe HOBBIX 3HAHUM 10
XUMUH, HeoOxoauMmble A OObsCHeHWS HaO/Ir0/aeMbIX TIPOIECCOB W SIBJIEHUH,
M03HaBaTe/IbHOM, WH(MOPMAI[MOHHOM W UMTATehCKOM KYy/IbTYpbl, B TOM UHCJIE
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMH TeKCTaMH, CIIPABOUHOM
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JIUTEpaTypol, [OCTYMHbIMA TEXHUUECKUMMU CpeACTBaMU HH(POPMALIMOHHBIX
TeXHOJIOTHU;

MHTepeC K OOyueHWI0 M TO03HaHWIO, JH0003HAaTeNbHOCTh, TOTOBHOCTh U
CocoOHOCTHL K camooOpa3oBaHHIO, TPOEKTHOM U HCC/Ie[0BaTe/IbCKOU
JesiTe/IbHOCTA, K OCO3HAHHOMY BBIOODY HAripaB/IeHHOCTU W yPOBHSI 0OyueHUsi B
Jla/IbHeUIlIeM;

4) ¢popMupoBaHus Ky/IbTYPHbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY
3/JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIM 00pa3 ’KHW3HH, OCO3HaHHWE IOC/Te/CTBUN U
HeTpusTHe BpeAHbIX NpUBbIYeK (YrioTpebsieHus aKOT0/Isl, HADKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHNsT TIpaBWI  0e30MacHOCTU TIpU  OOpalljeHuu  C
XUMHUUECKUMU BeI[eCTBaMH B OBITY M pealbHOM »KU3HU;

5) TPyAOBOro BOCIUTAHMS:

VMHTEepeC K MPaKTUUeCKOMY U3yueHHI0 TTpodeccuii U TpyJa pa3TM4yHOro poza,
yBa)keHHe K TPY/1y U pe3y/bTaTaM TPY/I0BOM /lesTeTbHOCTH, B TOM UHCJ/Ie Ha OCHOBE
NPUMEHeHHsI  MpeAMETHbIX  3HaHWM 10 XWMWW, OCO3HAHHBIA  BBIOOP
WHAVBU/IyaTIbHOM TPaeKTOPHH TPOJ0/DKeHs] 00pa30BaHUs C YUETOM JIMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00IIIeCTBeHHBIX MHTEPeCOB M MOTpebHOCTeH,
yCrelHol npodeccroHaNbHON /1eITe/IbHOCTH U Pa3BUTHS HEOOXOIUMbIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCS B MPO(eCCUOHATLHOM CPeJIe;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

9K0JIOTHYeCKH Liesiecoobpa3Hoe OTHOIIIeHUE K MPUPO/ie KaK NCTOUHUKY JKHU3HU
Ha 3emM/e, OCHOBe eé Cyll|eCTBOBaHMs, MOHMMaHWe LIEHHOCTU 3[0pPOBOTO U
6e3omacHoro obpas3a J»KU3HHM, OTBETCTBEHHOE OTHOILLEHHWe K COOCTBEHHOMY
bU3MUeCKOMY U TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTH COO/IOZeHuUs
nipaBu/1 6e3011acHOTO TOBejeHusI TpY paboTe C BellleCTBaMU, a TAK)XKe B CUTYaLIUsX,
YTPOXKarOIIUX 3/J0POBBIO U >KU3HU JIHOJiel;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, T0/lydyaeMble TPU U3YUEHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpY’Karolljeld TIpUPOAHOM Cpeiou, [/1s1 TIOBbILLIeHUS
YPOBHSI  9KOJIOTUYECKOW KyJIbTypbl, OCO3HaHHs T/100a/bHOTO  XapakTepa
9KOJIOTMUECKUX TIpo0ieM U TIyTeM WX pellleHusl MOCPeJiCTBOM MeTOZI0B XMMUH,
9KO0JIOTMYECKOT0 MBIIILJIeHUs], yMeHUs pyKOBO/ICTBOBAaThCSI UM B TIO3HABATe/IbHOM,
KOMMYHUKATUBHOM U COLIMA/TbHOM TIPaKTUKe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MetarpeMeTHbIX pPe3y/JbTaTOB BbIJEMSIOT 3HAUMMbIe IS
dhopMrpOBaHMs MUPOBO33peHUsT 00ITleHayYHbIe TIOHATHS (3aKOH, TeOPHs, TPUHLIMII,
rurnore3a, (akT, cucTema, TMPOLECC, SKCIePUMEeHT U [Ipyroe.), KOTOpbIe
WCTIO/Tb3YIOTCSI B €CTeCTBEeHHO-HAyUYHbIX yUeOHBbIX MpeAMeTax M I03BOJISIFOT Ha
OCHOBe 3HaHWM U3 3THUX MpeAMeTOB (OPMHPOBATH Tpe/CTaB/IeHUe O LieJIOCTHOU
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HayYyHOW KapTHHe MHpa, ¥ YHUBepCa/lbHble yueOHbIe [elCTBUS (IT03HaBaTebHbIE,
KOMMYHUKAaTUBHbIe, PEry/lsTHBHbIE), KOTOpble 00ecrieunBalOT (OpPMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITE/IbHOMY TUIAHUPOBAaHHIO M OCYIIIECTBIEHUIO yueOHOM
NesiTeNTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble jloruyecKue AeiiCTBHs:

yMeHUSI HWCIIO0Mbh30BaTh TMPUEMBI JIOTUUECKOTO MBbIIIJIEHUsS] TIPU OCBOEHUU
3HaHUM: PACcKpbIBaTh CMBIC/I XUMUUYECKUX TIOHSATHN (BbIJE/SSTh UX XapaKTepHbIe
NIPU3HAKY, yCTAHAB/IWBaTh B3aUMOCBSI3b C ADYTMMH TOHSITHUSIMH), WCIIOH30BaTh
TIOHSATUS /1J1s1 0ObSICHEHHs OT/e/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOMpPATh OCHOBAHUS U
KpUTEPUM [IIs1 KAacCU(PUKAIIUY XMMHYECKHUX Bell[eCTB M XMMUUYECKUX PpeakIjui,
yCTaHAB/IMBaTh TIPUUHMHHO-C/Ie/[CTBEHHBIE CBSI3HM MEXIy OOBEKTaMH H3yueHHs,
CTPOUTH JIOTUUECKHEe pacCyxaeHus1 (MHAYKTUBHbIE, eyKTUBHbIE, 110 aHA/IOTHN),
Jle/1aTh BBIBO/IbI U 3aK/TFOUEHHUS;

yMeHHe TIpUMeHATb B TIpollecce TIO3HaHUsI TOHATUS (TIpefiMeTHble W
MeTaripeiMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/e/i1, UCT0/Ib3yeMbie B XUMUH,
1IpeoOpa3oBbIBaTh IMPOKO MPUMeHsIeMble B XMUMHM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUeCKHUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢dopmysia U ypaBHeHHe
XUMUUECKOM peaki[uu — IMpHU pellleHUH yueOHO-TI03HaBaTeIbHbIX 3a/lau, C YUETOM
3TUX MO/Ie/IbHbIX TpeJCTaBIeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
MIPU3HAKU U3y4YaeMbIX 0ObEKTOB — XUMHUUECKUX BEIIeCTB ¥ XMMUUECKUX Peaki[ui,
BbISIB/ISITH ~ OOIMie  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[]ICTBEHHbIE  CBSI3U U
TIPOTUBOPEYMS B M3yUYaeMbIX TPOL[eCcCax U SIBJIeHUSIX.

Ba3oBblie HcC/1ejoBaTe/IbCKHe el CTBYS:

yMeHUe WUCII0/Ib30BaTh TOCTaB/eHHbIe BOTPOChI B KauecTBe WHCTPYMEHTa
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI [I7isi POPMUPOBaHUS TUIIOTe3bI 10 TIPOBEpPKe
TIPaBUIbHOCTU BbICKA3bIBa€MbIX CY>K/I€HU;

nproOpeTeHWe OMbITa I10 IJIAHUPOBAHHWIO, OpraHU3alldd W IIPOBEJI€HUI0
yUeHWYeCKMX SKCIIepUMEHTOB, yMeHHe Hab/oJaTh 3a XOAO0M IIpoliecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/IMpoBaTh 0000IeHUs U
BLIBO/IbI 110 pe3yJ/ibTaTaM MPOBeJEHHOTO OITbITA, UCC/Ie/IOBaHMsI, COCTaB/IATb OTUET O
Tpo/iesIaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHWe BbIOWpaTh, aHa/JIW3UPOBaTh W HWHTEPIIPETUPOBaTh WH(MOPMALHIO
pa3MUHbIX BUZIOB U ()OpM TIpe/iCTaB/IeHUs], TOyuyaeMyt0 U3 pa3HbIX MCTOUHHKOB
(HayuHO-TIONy/IsIpHasi  UTepaTypa XWMWUYECKOTO CO/iep)KaHusl, CIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HHWBATh TMPOTUBOPEUMBYIO U
He/JJOCTOBEPHYH0 HH(OpMaILUIO;

16



yMeHUe TIPUMeHSITb pa3/iMuHble MeTO/bl W 3alpocChl TIPU TOMCKe U oTOope
vHGOpMAIL[Mi ¥ COOTBETCTBYIOIIMX [aHHBIX, HEOOXOAMMBIX [Jisi BbITIOJHEHUS
yueOHBIX M MM03HaBaTebHBIX 3aflau Orpe/eéHHOr0 THIIa, MPpHOoOpeTeHre OIbiTa B
00/acTd  WCMONMB30BaHUS  WH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIX — TEXHOJIOTHH,
OBJIaZieHWe Ky/IbTYPOU aKTUBHOT'O MCII0/Ib30BaHKs Pa3/IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAIBHYIO (hOpMY TpeAcTaBieHus: MHOOpPMaLA U
W/UTIOCTPUPOBATh pelllaeMble 3a7ladl  HeCJOKHBIMHA CXeMaMH, /uharpamMMamH,
apyrumu hopMamu rpadyk U UX KOMOWHAIUSIMU;

yMeHWe UCTOo/b30BaTh M aHAaAM3UpOBaTh B Tporjecce yueOHOW U
MCCIIeJ0BaTe/IbCKOM /lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TIPOMBIILIEHHOCTH,
Ce/IbCKOTO XO03siCTBA M TPAHCIIOPTa Ha COCTOSIHWE OKpY»Karollleid TPUPOJIHOU
cpeJpbl.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe JeHCTBHUSA:

yMeHHUs 3a/laBaTh BOMPOCHI (B X0ie Auanora u (Uin) AUCKYCCUH) TI0 CyILeCTBY
obcyxmaemoli Tembl, (DOPMYJMPOBaTh CBOM TPEeJJIOXKEHUS OTHOCUTETbHO
BBITIOJIHEHUSI TTpe/IJI0XKeHHOM 3a/lauu;

yMeHUsT  TIPeACTaB/ATb  [OJy4YeHHble  pe3y/ibTaThl  I[103HaBaTeIbHOU
JesiTeIbHOCTU B YCTHBIX UM TIMCbMEHHBIX TeKCTaxX; JejlaTh IIpe3eHTaluio
pe3y/bTaTOB BBITMIOHEHUSI XUMUUECKOT0 3KcrepuMeHTa (71abopaTopHOro OMbITa,
nabopaTopHO# paboThI MO UCC/IeJOBAHNIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUsT y4eOHOrO COTPYAHUUYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HAaBaTeJIbLHOM U MCC/Ie[iOBAaTeIbCKOM  JesiTeIbHOCTU  TIPU  pellleHuH
BO3HUKAIIMX MpobseM Ha OCHOBe yuéTa OOIIMX MHTEepecoB U COTrJlaCOBaHMUS
no3urk (06Cy>xaeHusi, 0OMeH MHEHUsSIMU, «MO3TOBBbIe IITYPMbI», KOODPAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OINpeJie/ieHe KPUTEpHEeB 110 OlleHKe KauyecTBa
BBITIOJTHEHHOM paboThl U ApyTHe).

PerynsaiTHBHBbIE YHHBepCa/IbHbIe yueOHbIe JelCTBUA:

yMeHHe CaMOCTOSITe/IbHO OfpeJeNisiTh Led [leATe/TbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPOMPOBAaTh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesiTeNTbHOCTb, BbIOMpAaTh Harbosiee 3(deKTHBHBIE CTIOCOOBI peIieHus YUeOHbBIX U
MO03HABaTe/NbHLIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
TIpe/IJIOKeHHbI aZiTOPUTM  JIeCTBUM TIPM  BBITIOJTHEHWW 3aJlaHul € YU4ETOM
TIOJTyueHus] HOBBIX 3HaHWU 00 M3yuaemMbIXx 0OBEKTaxX — Bell[eCTBaX U peaklusXx,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/ibTaTa 3asiBieHHOW Lie/v, yMeHHe
WCITI0/Ib30BaTh ¥ aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YCJIOBUM 3aJjaHUM.

INPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipefiMeTHBIX pe3yJbTaTOB TI0 OCBOEHHIO 00s3aTe/IbHOTO
Co/lep>KaHMsI, YCTAaHOBJIEHHOTO /JaHHOW deaepanbHON paboueil TporpamMmMmoi,
BBIZIEJIIIOT: OCBOEHHbIe O0yYaroIUMHCA HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI
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JercTBUM, crenuduueckue Iy TpeIMeTHOH 00/acTé  «XUMHS», BUJBI
JedTebHOCTU TI0  TIOy4eHWI0 HOBOTO  3HaHUs, €ero HWHTepnpeTaLyy,
ripeoOpa30BaHKUIO U PUMEHEHUIO B Pa3/IMUHbIX YUeOHbIX U HOBBIX CUTYal[UsIX.

K koHily obyueHusi B 8 Kjacce rnpeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

* paCKpbIBaThb CMBIC/T OCHOBHBIX XMMHUECKHWX TIOHATHH: aTOM, MOJIEKY/Ia,
XMMUUECKHH 3JIEMEHT, MPOCTOe BeIeCTBO, C/I0XKHOe BeIeCTBO, CMeCh
(omHOpOZHAst U HEOJAHOPOAHAsT), BaIEHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKYyJ/IsipHasi Macca, KOJIMUeCTBO BellleCTBa, MOJIb, MOJIApHasi Macca,
MaccoBast 1011 XMMHUYECKOT0 37IeMeHTa B COeJUHEHUH, MOISIPHBIN 00bEM,
OKCH/[l, KUCJIOTAQ, OCHOBaHHWe, COJ/ib, 3JIEKTPOOTPHIATe/JbHOCTb, CTeleHb
OKHCJIeHUS, XWMHWYeCcKas peaklys, KaacCU(PUKalUsi peakluil: peakluu
CcoeJMHEeHMs], peaKlUM Ppa3J/Io)KeHWsl, peaklUu 3aMellleHus], peakluu
oOMeHa, 3K30- M SHJ0TepMUUECKUe PeaKluy, TeTIoBor 3¢ deKT peakinu,
S/IPO aToMa, 3/IeKTPOHHBINA C/I0M aToMa, aTOMHasi opbuTasb, paJjiyc aToMa,
XUMUUEeCKasi CBsI3b, TIOJISIPHAsE U HeMoJissipHasi KOBaJIeHTHas1 CBs13b, MOHHAs
CBSI3b, MOH, KAaTMOH, AaHWOH, paCTBOp, MacCOBas JoJis BelllecTBa
(mpoLeHTHast KOHL|eHTpaL1s1) B paCcTBOPE;

e W/UIKOCTPHUPOBAThb B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;

e HCIIOMb30BaTh XHWMMUYECKYI0 CHMBOJIUKY [/ COCTaBiaeHUs Gopmyi
BEILeCTB U YPAaBHEHUH XMMUYECKUX PeaKLuM;

e OIpe/ieNiATh BaJIEHTHOCTh aTOMOB 37IeMeHTOB B OMHApHBLIX COeJWHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TPUHA/JIEXKHOCTh Bel[eCTB K ONpeAeéHHOMY KaacCy COeJWHEHUU To
dbopmynaMm, BHJ XUMHUYECKOW CBSi3U (KOBajleHTHass W HOHHas) B
HeOpraHu4eCcKUX COeIUHeHUsIX;

e packpeiBatb cMbIica [lepuoguueckoro 3akoHa [l. W. MeHjesneesa:
JIeMOHCTPHMPOBaTh TOHMMaHWe MepUoANYeCKOM 3aBUCHMOCTH CBOKMCTB
XMMHUYECKUX 37IEMEHTOB OT MX TOJI0KeHus B Ileprojuueckor cucrteme,
3aKOHOB COXpaHEHUsI MacChl BeIlleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOra/jpo;

e OIWCHIBAaTb U XapaKTepW30BaThb TaO/muuHyro ¢dopmy Ilepruoanueckoit
CUCTEMBbl XMMMYECKMX 3/IEMEHTOB: pa3/iduaTh I[IOHATHS «TJIaBHas
noarpyrma (A-rpyrra)» U «mobouHas noArpynma (b-rpymma)», Masbie U
Oosblliie TIepUO/bI, COOTHOCHTH OO0O03HaueHWs, KOTOpble WMEIOTCS B
Tabmie «[lepuoanueckass cucTeMa XUMUYECKUX 3nemeHToB /[I. .
MeHpeneeBa» C UMC/IOBBIMM XapaKTEPUCTUKAMW CTPOEHUSI aTOMOB
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XUMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsifi siApa, o01iiee YrC/Io 3/IeKTPOHOB U
pacrpejie/ieHue UX IO 3/IeKTPOHHBIM CJIOSIM);

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeOpraHu4yeckue BellecTBa,
XUMHUUeCKWe peakiuu (M0 YMC/ly U COCTaBy YYacCTBYIOLIMX B peakLyu
BeILleCTB, 110 TeryioBoMY 3(PdeKTy);

XapaKTepu30BaTh (OMHCHIBaTh) OOIMe XWMHUYECKHe CBONCTBA BeleCTB
pa3/IMUHBIX K/IaCCOB, TIO/TBEPK/asi OMMCcaHUe TIpUMepaMK MOJIeKY/ISIPHBIX
ypaBHEHUI COOTBETCTBYIOLLUX XUMUUECKUX PeaKLUii;

TIPOTHO3MPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX KaueCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIDOTEKaHUSI XUMMWYECKUMX TMpeBpalleHui B
Pa3/IUUHBIX YCIOBUSIX;

BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl BeLeCTB,
MacCOBYHO [IOJIF0 XUMMUYeCKOro 3jeMeHTa 1O ¢opMysie COelUHEeHUs,
MacCOBYIO /I0/TIO BellleCTBa B paCTBOPE, MPOBOIUTH PACUETHI TT0 yPaBHEHUIO
XUMUYECKOM peakLuy;

MIPUMEHSITb OCHOBHBIE OMepalLii MbICIUTETbHOU JesTeJIbHOCTH — aHa/Inu3 U
CHUHTE3, CpaBHeHHe, 0000IIeHre, CHCTeMaTHU3al[|io, KIaCCU(HKAIUIO,
BbISIBJIEHVE TIPUYUHHO-C/IEICTBEHHBIX CBSI3€M — [/ M3Y4YeHUs] CBOMCTB
BEIIeCTB M XWMHUUECKMX peaklui, eCcTeCTBeHHO-HayuHble MeTO/bl
Mo3HaHUs — Hab/oeHue, u3MepeHWe, MO/leIMPOBaHUe, SKCIIePUMEHT
(peanbHBIM U MBICTIEHHBIN);

CJie[j0BaTh MpaBU/IaM T0/1b30BaHUsI XUMUUeCKOM MOCY/0i 1 labopaTOpPHbIM
o0opy/ioBaHMeM, a TakKXe TMpaBuiam obpalljeHusi C BeljeCTBaMU B
COOTBETCTBMM C WHCTPYKLUSIMM TI0 BBIMOJIHEHUIO J1abOpaTOPHBIX
XUMHUECKUX OTIBITOB T10 TI0/TyUeHHI0 U COOMPaHUIO Ta3000pa3HbIX BeIlleCcTB
(BogopoZia U KHCJIOPOAA), MPUTrOTOB/IEHHIO PAaCTBOPOB C OMpeAen&éHHOU
MacCOBOM [j0Jied pacTBOPEHHOrO BelleCTBa, MJIAHUPOBATh U TPOBOJUTH
XUMHUUeCKHe SKCIepHMeHThI M0 pacro3HaBaHUIO PacTBOPOB Iliesioueii U
KUCJIOT C TMIOMOILIbI0 UHIUKATOPOB (/1akMyc, heHO(pTasiernH, MeTUI0PaHX U

Ipyrue).

K koH1ly oOyueHusi B 9 Kjiacce rnpeZiMeTHbIe pe3y/ibTaTbl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHHU:

pacKpbiBaThb CMBICT OCHOBHBIX XUMHWYECKUX T[IOHATUW: XUMUUYECKUn
3jIeMeHT, aTOM, MOJeKy/a, WOH, KaTWOH, aHWOH, TPOCTOe BellecTBo,
C/IO’)KHOEe BeIlleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPUIATe/bHOCTb, CTeleHb
OKHCJIeHUS], XMMHUeCKasi peakiys, XUMUUYeCcKasi CBsi3b, TEIJIOBOM 3(PQeKT
peakiuv, MO/b, MOJIApDHBIA  O0OBEM, PpacTBOp,  IEKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOJIUTAUECKAsi AUCCOLMALUs, peakUUd HOHHOIO
oOMeHa, Karanu3aTop, XUMHUYeCKOe paBHOBecHe, oOpaThUMble U
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HeoOpaTUMble pPeakIi[iH, OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE DeaKIuH,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, OKWCJIEHUE U BOCCTAHOBJIEHHE, a/lJIOTPOIHS,
aM(OTepHOCT®, XAMUYeCKast CBSI3b (KoBasileHTHas, VIOHHaA,
MeTasuIhuecKasi), KpUCTayinyeckast peléTka, KOppo3usi MeTasuloB, CIL/IaBbl,
CKOPOCTb XUMHWYECKOW peaklyu, TpeJebHO JOMyCTHMas KOHLIEHTPAaLUs
[T1/1K BelliecTBa;

WITFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TIOHATUM U
TIPUMEHSITh 3TH TIOHSITHS MPU ONMCAHUM Bell[eCTB U UX MpeBpallleHUl;
WCIO0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaBjieHHst (opMy
BEILeCTB U YPAaBHEHUN XMMUYECKUX PeaKLuM;

omnpe/ie/iATh BaJIEHTHOCTb U CTeNeHb OKUC/IEHUS XUMUUECKHX 37IEMEHTOB B
COeIUHEHUSAX Ppa3/IMYHOr0 COCTaBa, IIPUHAJJ/IEXKHOCTh BEIeCTB K
orpeJe/éHHOMY KJ/acCy COeJuHeHUW Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, WOHHasl, MeTa/yidueckass) B HeOpraHhuyecKux
COeIMHEHUSX, 3apsiJ] MOHA M0 XUMHUYeCcKou (opMmysie, XxapakTep Cpeibl B
BO/JJHbIX PAaCTBOPAaX HEOPraHWYeCKUX COeJIMHeHWH, TUIl KPUCTa/UTMueCKOn
PEIETKY KOHKPeTHOI'O BEIeCTBa;

packpbiBaTh CMmbICa [lepuoguueckoro 3akoHa [I. . MenjeseeBa u
JIeMOHCTPHUPOBaTh €ro TOHMMAaHWe: OIKMCbIBaTh M XapaKTepH30BaTh
TabmmuHyo dopmy Ileproguueckoil CUCTEMBl XUMHUUYECKHX 3JIEMEHTOB:
pa3nuuarh IIOHATHS «TJaBHasi moArpyrma (A-rpyrmma)» U «1obouHast
noarpynna (b-rpynma)», manbie ¥ OGosbliie TMepUObl, COOTHOCUTH
0003HaueHus1, KOTOpPble UMEIOTCS B ITepHoinuecKoi Tabuile, C UhCIOBbIMU
XapaKTepUCTUKaMHU CTPOEHUsI aTOMOB XMMHWYECKUX 3JIEMEHTOB (COCTaB U
3apsf  sifpa, oOlljee YHC/IO 37eKTPOHOB U pacripejie/ieHde WX 10
3/IEKTPOHHBIM CJI05IM), OOBSICHSITH OOIIie 3aKOHOMEePHOCTH B M3MeHeHUH
CBOKWCTB 3/IEMEHTOB M WX COeJMHEHWM B TipefiesiaX MajbIX MEepUo/ioB U
IJIABHBIX MO/CPYII C YYETOM CTPOEHUSI UX aTOMOB;

K/IaCCU(ULIMPOBaTh XMMUUYECKUe 3/IeMeHTbI, HeopraHu4eckre BelllecTBa,
XUMUYeCcKre peakiuy (M0 YMC/Iy M COCTaBy y4YacTBYIOIIMX B peakLUd
BellleCTB, MO TeryioBoMYy 3((deKTy, M0 W3MEHEeHUIO CTelleHel OKUC/IeHUs
XUMUUECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00IMMe W creluduueckre XUMHUUeCKHe
CBOMCTBA TPOCTBIX M CJIOKHBIX BeLeCTB, MOATBEp)KJas OINUCaHUe
rpuMepaMU MOJIEKY/ISIDHBIX U HOHHBIX YpPaBHEHUW COOTBETCTBYIOILIUX
XUMUUECKUX peakLui;

COCTaBJISAITb YPaBHEHUSI 3JE€KTPOJIMTUYECKOW [JUCCOLMALMM  KUCJIOT,
1[e/I0Yer U COJeH, MOJIHbIe M COKpall|éHHbIe YPaBHEHUs PeaKL[Mid MOHHOTO
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oOMeHa, ypaBHeHUs peakiui, T[OATBEP)KAAIIINX CyIleCTBOBaHHe
reHeTHUYeCKOU CBSI3M MeXKJy Bell[eCTBaMH pa3/IMYHbIX K/1aCCOB;
PaCKpbIBaTh CYIIHOCTb OKUC/UTETbHO-BOCCTAHOBUTEBHBIX — PeaKlni
TOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OanaHca 3TUX peakLvi;
TIPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOXXHOCTH TIPOTEKaHUs XUMHUeCKUX TIpeBpalljeHuii B pa3/MUHbIX
YCJIOBUSIX;

BBIUNCJIATE OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI BeIIleCTB,
MacCOBYIO [IOJIF0 XMMHYeCKOro 3jemMeHTa 10 ¢GopMyse CcoelAuHEHHs,
MaCCOBYIO /IOJTIO Bell[eCTBa B paCTBOPE, TPOBOAUTH PACUETHI 10 YPaBHEHHIO
XUMHUYECKOM peakKluy;

cobsirojaTh TIpaBUJIa M0JIb30BaHUS XMMUUYECKOW TI0CY/ 101 U JTabopaTOpHBIM
obopygoBaHHEM, a Takke TIIpaBH/la oOOpalleHds C BellecTBaMH B
COOTBETCTBUM C UWHCTPYKUMSMH TI0 BBITIOJHEHUIO J1abopaTOPHBIX
XUMUYECKUX OTBITOB TIO ITOJTyUYeHHUI0 ¥ COOMPaHKIo ra3000pa3HbIX BeIeCTB
(aMMMakKa U yriaeKucsaoro rasa);

TIPOBO/IUTD PeaKINU, TIOATBEP KAIOIIe KaueCTBeHHbIH COCTAB pa3/TMUHbIX
BeIIeCTB: pacro3HaBaTh OMNBITHBIM MyTéM XJIOpUI-, OpOMUA-, HOIUA-,
KapboHaT-, ¢ocdat-, cunMkaT-, Cyabdar-, THAPOKCHUI-UOHBI, KATUOHbI
aMMOHMSI U WOHBI M3yUeHHBIX METaJ/I/IOB, TIPUCYTCTBYIOL[HE B BOJHBIX
pacTBOpax HEOPraHWYeCKHX Bell[eCTB;

TIPUMEHSITb OCHOBHBIE OTlepal[ii MbIC/IUTeTbHON AesiTe/TbHOCTH — aHa/Iu3 U
CUHTe3, CpaBHeHHe, 00001TIeHre, CUCTeMaTH3all|io, BhISIB/IeHHE IPUUMHHO-
CJIe[ICTBeHHBIX CBsi3el — /11 U3yUeHUsi CBOWCTB BeI|eCTB U XUMHUUECKUX
peakiuii, ecTeCTBeHHO-HayuHble MeTO/bl TI03HaHUS — HabmozeHue,
v3MepeHre, Mo/ie/IMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN ).
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TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KoimnyecTrBo yacoB
No HaumeHoBaHue pa3jesioB U OnekTpoHHbIe (1{udpoBbIe)
KonTpo/ibHbie IIpakTHyeckue
n/n TeM NPOrpaMmbI Bcero o0pa3oBaTe/IbHbIE PeCYPChI
padoThI padoThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHE TTOHATUA
Xumusi — BakHast 00/1aCTh

11 eCTeCTBO3HaHUA U 5 ) bubmmoreka IIOK

' MpaKTUUeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xumMuueckue 15 1 Bubmioreka IIOK

' peaxImu https://m.edsoo.ru/7f41837¢c

Wtoro no pa3peny 20

Paspgen 2. BaxkHelue npejcTaBUTe/ M HEOPraHMUeCKUX BellecTB
21 Bosgyx. Kucnopog. ITonsitue 6 bubmmoreka LIOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
29 Bogopoa.ITousaTue 0 KucaoTax 8 1 bubmioTeka LIOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopel. [ToHsiTHe 06 c 1 1 bubmmoreka IIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE K/1aCChI 1 1 1 Bubmioreka IIOK

' HeopraHuuecKux CoeMHeHUM https://m.edsoo.ru/7f41837c

Wroro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumuueckKux 371eMeHToB /[I. V1. MenjieneeBa. CTpoeHue aToMoB.

XumMnueckasn cBfizb. OKHC/INTE/IbHO-BOCCTAaHOBUTE/TbHbIE PeaKIuH
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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

[epuogryeckuii 3aKOH U
[epuogryeckasi cucreMa

bubmmoreka IIOK

3.1 7
XAMUYeCKHX 3yiemeHToB /. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHHe aToma
XHnMuueckast CBSI3b. Bu6 LIOK
no/MoTeKa
2 - 1
3 OKucmTeNEHO 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE peaKLUU
bubmmoreka IIOK
n 1
TOTO 10 pasAety > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPO'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KV/IACC

KosinuecTBo yacos JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTBo 1 XMMHU4YeCKUe peakinjuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 32aKOHOMEPHOCTH XUMUUECKUX 4 Bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKas AUCCOLMaLs. 3 1 1 bubmoreka IIOK
’ XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMS
51 OO01iast XxapaKTepUCTHKa XMMUYEeCKIX 4 1 bubmoteka LIOK
’ seMeHTOB VIIA-rpymrsl. ['aoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.2 snemMeHTOB VIA-rpymrsl. Cepa u eé 6 bubmotexa IOK
' PyTHL. ©€p https://m.edsoo.ru/7f41a636
CoeJUHeHUsI
OO0111ast XxapaKTeprUCTUKa XMMUYeCKUX
2.3 snemeHToB VA-rpynmnsl. A3oT, dochop u ux 7 1 Bubmotexa IOK
) PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
CoeJJMHeHUsI
OO0rmast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yriepog u 8 1 2 Bubmiorexa IOK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT
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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

WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

N Bbubmoteka LIOK
3.1 Obuue cBoiiCTBa MeTaI0B 4 https://m.edsoo.ru/7f41a636
. bubnmoreka IIOK
3.2 BaykHelie MeTalibl U UX COeIMHEHUS 16 hitps://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)karouias cpeja
4.1 BelniectBa 1 MaTepuasbl B JKU3HU Ue/IOBEKa 3 Bubnmorexa [JOK
) 1 p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHOe Bpemsi 3 Bubmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITIOYPOYHOE IVNTAHUPOBAHUE

8 KJIACC
KosnuecTBo uacoB JJIeKTPOHHbIEe
Ne ara 1M@poBbIe
Tema ypoka Konrtponbnsie | IIpakTHueckune A op
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHBIE
padoThI paboThI
pecypchbl

1 [Ipegmet xvmuu. Posib Xumuu B 1 bubsmmoreka IIOK
JKUA3HU YesioBeKa. Tesa v BeljecTsa 02.09.2025 | https://m.edsoo.ru/ff0d210c

? ITonsiTHe 0 MeTO/jax TMO3HAHUS B 1 bubmumoreka LIOK
XUMUHU 04.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabota Ne 1

3 «[IpaBusa pabotsi B 1abopaTopuu u 1 Bubmuoreka LIOK
TIPUEMBI 00paIl[eHusT C 09.09.2025 | https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000py/J0BaHHEM»

4 YucTele BelecTsa U CMeCH. 1 bubmoteka LIOK
Crioco0OnbI pa3ziesieHust cMeceu 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[MpakTryeckast pabora Ne 2

5 «Pa3genenue cmeceii (Ha nmpumMepe 1 Bubmorexa [JOK

A . PUMEP 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OUMCTKHM TTIOBApPEHHOU COJIN)»
bubmmoreka IIOK

6 AATOMBI 1 MOTIEKY Tb! 1 18.09.2025 | https://m.edsoo.ru/ff0d2a6c

7 XuMunyeckue 371eMeHThl. 3HaKU 1 bubmoteka LIOK
(CMMBOJIbI) XUMUUECKUX 37IEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8

8 [IpocTble 1 C/10KHBIe BelllecTBa 1 bubmorexa [JOK

P i 25.09.2025 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIDHOE YUeHHe 1 bubmoTeka 1IOK
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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30.09.2025

https://m.edsoo.ru/ff0d2d50

3aKOH TIOCTOSTHCTBA COCTaBa
Bell[eCcTB. XUMUueckasi hopMyia.

bubmoreka LIOK

10
BasileHTHOCTb aTOMOB XUMUYECKUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
3/71eMEeHTOB
OTHOCUTebHAs aTOMHasi Macca.
11 OTHOCHUTe/IbHAs MOJIeKY/IIpHas Bubmorexa [IOK
yp 07.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
1 MaccoBast 01151 XUMHUYeCKOT0 Bubmmoreka LIOK
3/IeMeHTa B COeTUHEHUU 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomuectBo Belectsa. Moib. bubnuoreka LIOK
MousisipHasi macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 dusnueckre U XUMUUeCKUe sIBJIeHU. bubmoteka LIOK
XyMHueckKasi peakLjus 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipr3HaKu 1 yC10BUs NIPOTEKaHUS bubmoreka LIOK
XUMHUUECKUX peakLui 21.10.2025 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHUs MaCChbl Bell|eCTB. bubmmoreka IIOK
XumMuryeckue ypaBHeHUs 23.10.2025 | https://m.edsoo.ru/ff0d3b88
BbluncieHust KonuuecTBa, MacChl
17 Bell|eCcTBa 10 ypaBHeHUsIM Bubmiorexa OK
. yP . 06.11.2025 | https://m.edsoo.ru/ff0d5708
XUMUYECKUX peakLyi
Knaccudukanys XuMuueckux
18 eakIuk (coeiMHEHUs], PA3/I0yKeHHs Bubmmorexa TTOK
peaxd & P ’ 11.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMelrieHusi, 0OMeHa)
M. B. JIoMOHOCOB — yuéHbIN-
19 sHUMKIIoTIeAucT. O606IIeHe U bubmmorexa LIOK
H AHCT: i 13.11.2025 | https://m.edsoo.ru/ff0d40c4

crCTeMaTH3al[ysl 3HaHUI
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
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KonTponbHas pabota Nel 110 Teme

bubmmoreka IIOK

20 1
«BelllecTBa ¥ XMMHUUECKHE peakL[n» 18.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3gyx — cmech rasos. CocraB

21 Bo3ayxa. Kucimopos — s/ieMeHT 1 bubmorexa OK

AyXa. POA 20.11.2025 | https://m.edsoo.ru/ff0d448e
rpocToe BeljecTBO. O30H
®du3nueckue U XUuMUUeCKHe

2 CBOMCTBAa KMCJIOpO/ia (peakiuu bubmmoreka IIOK
okucienus, roperue). Ilonsitre 06 25.11.2025 | https:/m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObI 1oJTyueHust KUC/IOPOZa B

23 nabopaTtopuu iqn OMbIH.IJ]EHI:{(')qCTI/I Bubmaorexa OK

parop P ' 27.11.2025 | https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuci0poja
TennoBoii 3peKkT XxumMrueckout

24 peakLyu, IOHATHE O Bbubmumoreka LIOK
TepMOXVMUUYECKOM YpaBHEeHUH, IK30- 02.12.2025 | https://m.edsoo.ru/ff0d4790
Y 9H/I0TEPMUYECKUX PeaKIUsix
TonnuBo (HedTh, yrosib U MeTaH).

25 3ar ﬂ3He1§He¢1;o3 yxa Croco0Obl iro Bubmiorexa IOK

P AR, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
rpe/IoTBpaLL[eHusT
[TpakTrueckast pabota Ne 3 110 Teme
26 «[Tonyuyenue u cobupanue Bubmiorexa [JOK
Y P o 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/a, U3yUeHre ero CBOWCTB»

97 Bogopoa — snemeHT 1 rpocToe bubmoreka IIOK
BelllecTBO. HaxosxzeHue B ripupoje 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
®du3nueckre U XUuMUUeCKue

28 CBOMCTBa Bogopoza. [IpumeHenue bubmorexa OK

AOPOAA. 1P 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOZIOpPOJa
29 [ToHATHE O KHCIOTAX U COJIAX bubmoreka LIOK

28



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d448e

18.12.2025 | https://m.edsoo.ru/ff0d50d2

30 Crioco0ObI 1oJTyueHHst BOOPO/ia B Bbubmmoreka IIOK
nabopaTopuu 23.12.2025 | https:/m.edsoo.ru/ff0d4dd0
[MpakTrueckast pabota Ne 4 1o Teme

31 «[Tonyuenue u cobrpanvie Bofopoa Bubmmorexa LIOK

y . P AOPOAS, 25.12.2025 | https://m.edsoo.ru/ff0d4f42
V3y4yeHUe ero CBOUCTB»

39 MornsipHelii 06BEM ra3oB. 3aKOH Bubmoreka IIOK
ABorazpo 13.01.2026 | https://m.edsoo.ru/ff0d542e
Breruncsienusi 06béma, KoJinyecTBa

33 BelllecTBa rasa o ero u3BeCTHOM Bubmiorexa LIOK

o . Y 15.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY Bell[eCTBa WK 00bEMY
BbruncsieHusi 065EMOB Ta30B 110

34 aBHEHMUIO peakl[y Ha OCHOBe Bubmiorexa [JOK
P “p 1 . 20.01.2026 | https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOLLIEHUI T'a30B

35 dur3nyecKue 1 XuMuyeckKue bubmoreka IIOK
CBOMCTBA BOJbI 22.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [ToHsITHE 00 bubmmoreka IIOK
WHUKATOpax 27.01.2026 | https:/m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTeb.

37 HacebImjeHHbIe M HeHaChIIIEHHbIE Bbubmumoreka LIOK
pacTBOpbl. MaccoBas 07151 BelljeCcTBa 29.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckast pabota Ne 5 110 Teme

18 «IIpurorossieHne pacTBOPOB C Bubmioreka IIOK
onpeie/IEHHOU MaCCOBOU Jj0J1er 03.02.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellleCTBa»

39 KonTponbHas pabota Ne2 110 Teme 1 Bubmorexa HOK
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«Kucnopoza. Bogopon. Bona» 05.02.2026 | https://m.edsoo.ru/ff0d6342
40 OKcufbl: cocTaB, KiaccubuKalys, Bbubmmoreka IIOK
HOMeHKJ/IaTypa 10.02.2026 | https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMUMUUeCKHE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U Bubnmoreka LIOK
’ 12.02.2026 | https://m.edsoo.ru/ff0d664e
amM(bOTepHBIX OKCU/IOB
4 OcHoBaHus: COCTaB, KiaccudurKalys, Bbubnumoreka LIOK
HOMeHKJ/IaTypa 17.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHre U XMMHUUYeCKHe CBOMCTBA Bubmoteka LIOK
OCHOBaHM 19.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTel: cocTaB, Kiaccudukanus, bubmoreka IIOK
HOMEeHKJ/IaTypa 24.02.2026 | https:/m.edsoo.ru/ff0dfee2
45 [TosyueHye U XUMUYeCKHe CBOMCTBA Bubmioreka IIOK
KHCJIOT 26.02.2026 | https:/m.edsoo.ru/ffOdfee?
Comnu (cpeaHue): HOMEHK/IaTypa,
46 CHOCOéI:E n/::)n q)eHI/IH XI/IMI/IHZEKI/IE Bubmmorexa TIOK
. y ’ 03.03.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[MpakTrueckast pabota Ne 6. Perienue
47 JKCIIepUMEeHTa/IbHBIX 33/jay I10 Teme Bubmioreka IIOK
«OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUx 05.03.2026 | https://m.edsoo.ru/00ad9b7c
COoeIMHEeHUI»
['eneTrueckas cBsi3b Me
48 KJIaCcCaMH Heo FaHI/IIleCI)(KI/'Iqu Bubmorexa [IOK
. P 10.03.2026 | https://m.edsoo.ru/00ad9a50
CcoeIMHeHU
49 O6o061eHMe 1 cucTeMaTu3arys bubmoteka LIOK
3HaHWM 12.03.2026 | https://m.edsoo.ru/00ad9cb2
50 KontposnpHast paboTa Ne3 o Teme 1 bubmoreka LIOK
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"OCHOBHBI€ K/JIaCChl HeopraHn4YeCKUux

. 17.03.2026 | https://m.edsoo.ru/00ad9ela
CcoeIMHeHU
[TepBbie TOTBITKY KIaCCU(PUKAI[UU
51 XMMUUYeCKHX 371eMeHTOB. [ToHsiTHe 0 Bubmorexa [JOK
) 19.03.2026 | https://m.edsoo.ru/00ad9ffa
rpyIINax CXOAHbIX 37IeMEHTOB
[Teproanrueckuii 3aKOH U
52 ITepuoguueckas cucrema Bbubmioreka LIOK
XUMUYeCKUX 371eMeHToB /[]. U. 31.03.2026 | https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepriofpl, rpymIibl, MOATPYIIIILI Bubmorea LOK
PHOARL TPYITIBL TOATRY 02.04.2026 | https://m.edsoo.ru/00ada52¢
54 Crtpoenue atoMoB. CocTaB aTOMHBIX bubmoreka LIOK
snep. 3oTomnbl 07.04.2026 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/10UeK
55 aTOMOB 3/ieMeHTOB [leproanueckoi Bubmmorexa TTOK
PHOA 09.04.2026 | https://m.edsoo.ru/00ada6bc
cucrems! /1. 1. MeHgeneeBa
XapakTepucTHUKa XMMHAUeCKOr0
56 3/IeMeHTa [0 ero MOJIOKEHUIO B Bbubmmoreka LIOK
[Teprognueckon cucreme /1. . 14.04.2026 | https://m.edsoo.ru/00ada824
MengeneeBa
3HaueHue [leprogrueckoro 3aKkoHa
57 [l Pa3BUTHS HAYKU U NPaKTUKU. [1. Bubmoreka IIOK
W. MeHnpeneeB — yuéHbIii, ejaror U 16.04.2026 | https://m.edsoo.ru/00ada96e
IPaKJaHVH
58 OJIEKTPOOTpULIATe/IbHOCTb aTOMOB 1 bubmoreka LJOK
XVMUUYeCKHUX 3/1IeMEHTOB 21.04.2026 | https:/m.edsoo.ru/00adaab8
59 VoHHag xumuueckas CBsi3b Bubmorexa [IOK
23.04.2026 | https://m.edsoo.ru/00adac34
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60 KoBasieHTHas rossipHast XMuMU4yecKast 1 bubmoteka LIOK
CBSI3b 28.04.2026 | https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HerosipHas 1 bubmoreka LIOK
XMMHUYeCcKasi CBS3b 30.04.2026 | https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 (CTereHs OKHC/eHHS 1 05.05.2026 httDs://m.edsogru/OOadae28
63 OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbIE 1 bubmoteka LIOK
peakLuu 07.05.2026 | https://m.edsoo.ru/00adb076
bubnmoreka IIOK
64 OKHCTMTE N 1 BOCCTAHOBHTeIH 1 12.05.2026 httDs://m.edsogru/OOadb076
KonTponbHas pabota Ne4 110 Teme
65 «CTpoeHure atoMa. XuMHuecKast 1 1 Bubmiorexa [JOK
CEA3En 14.05.2026 | https://m.edsoo.ru/00adb486
66 Pe3epBHbIi ypok. O60611IeHE U 1 bubmoreka IIOK
crCTeMaTH3allysl 3HaHUM 19.05.2026 | https://m.edsoo.ru/00adb33c
67 Pe3sepBHbIil ypok. O6001IeHHE U 1 bubmmoreka IIOK
cHCTeMaTH3allysl 3HaHUM 21.05.2026 | https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIii ypok. Obo61eHme 1 1 Bubmioreka IIOK
CcHCTeMaTH3allysl 3HaHUM 26.05.2026 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68 c

I[TPOI'PAMME
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9 KV/IACC

Ko/mmuecTBo yacos JJIeKTPOHHbIE
Ne aTra 1M@poBbIe
Tema ypoka KonTposibHbie | IIpakTnueckue A p
n/n Bcero U3yYeHHs oOpa3oBare/bHbIE
padoThI paboThI
pecypchbl
[Teproguuecknii 3aK0H.

1 [Teproguueckas cucrema 1 bubmmoreka LIOK
XUMHUUYECKUX 371eMeHToB [I. 1. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEHeHUU

2 CBOMCTB XMMUYECKHX 3/IeMEHTOB 1 Bubmiorexa OK

R 04.09.2025 | https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPUOOB

3 Knaccudukarysi 1 HoMeHK/1aTypa 1 bubmoTeka [IOK
HEeopraHWYeCcKrX BelecTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bupl XMMUUeCKOU CBSI3U U TUIIBI 1 bubmoreka LIOK
KPUCTa/UTMYECKHUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KontponbHas paborta Nel 1o Teme

c «IToBTOpEHUe U yTayO/ieHre 1 1
3HaHWM OCHOBHBIX pa3/iesioB Kypca 16.09.2025
8 kiacca»

Knaccudukariys XuMuueckux

6 eaKLIUK 10 pa3/TMYHbIM 1 Bubmorexa [JOK
peah P 18.09.2025 | https://m.edsoo.ru/00adbcb0
TpU3HaKam
[ToHsiTHe O CKOPOCTH XMUMHUUECKOU

7 eakuu. [IoHATHE O TOMOI'€HHBIX 1 Bubmaorexa OK
peardii. 23.09.2025 | https://m.edsoo.ru/00adbe9a
Y TeTepOTreHHbIX pPeakLHsaX

8 ITonsiTHE O XMMUYECKOM 1 bubmoTeka IIOK
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paBHOBecUU. DaKTOPBI, BIUSIOLTE
Ha CKOPOCTb XMMUYeCKOMN peaki[uu

25.09.2025 | https://m.edsoo.ru/00adc28c
Yl TI0JI0’K€HUE XMMHUYEeCKOro
paBHOBeCHs
9 OKHCUTENTEHO- bubmoreka IIOK
BOCCTAaHOBUTEJIbHbIE peaKL[iu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3/1eKTPOIMTUUECKON
10 uccoraryy. CuibHbIe U C1abbie Bubmorexa [JOK
A ' 02.10.2025 | https://m.edsoo.ru/00adcd68
371EKTPOJIUTHI
11 WoHHble ypaBHeHUs peakLui Bubmorea LOK
yP peait 07.10.2025 | https://m.edsoo.ru/00add448
XyMUUeCKre CBOMCTBA KUC/IOT U
1 OCHOBaHMM B CBeTe Ipe/iCTaBAeHUN bubmoteka LIOK
00 3/IeKTPOJTUTHUECKOM 09.10.2025 | https://m.edsoo.ru/00add5d8
Jiiccolalyu
XrMHUUeCKre CBOMCTBA COJiel B
13 CBeTe Mpe/icTaB/ieHui 00 Bubmorexa [JOK
PEA . 14.10.2025 | https://m.edsoo.ru/00add8b2
3/71eKTPOJIUTUYECKOHN AUCCOLIMALIUMI
14 [TonsiTHe o ruposM3e comneit Bubmorexa [JOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
KontposnbHast paborta Ne2 1o Teme
15 «DJIeKTpOIMTUYeCKast 1 bubmoteka LIOK
JUccoLyalys. XuMuuecKkue 21.10.2025 | https://m.edsoo.ru/00addecO
peakiu1 B pacTBOpax»
16 O6o01eHre ¥ CUCTeMaTH3aLus Bubmioreka IIOK
3HaHUM 23.10.2025 | https://m.edsoo.ru/00addd12
17 [MpakTrueckas pabota Ne 1. bubmoreka LIOK
«PellieHne 3KCcrieprUMeHTa/IbHbIX 06.11.2025 | https://m.edsoo.ru/00addbfa
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3aia4u»

OO0r11ast XapaKTepUCTHUKA

bubmoreka IIOK

1 . X %
8 HA/IOTEHOB. AMMIHECKHE CROMCTEa 11.11.2025 | https://m.edsoo.ru/00addfe2
Ha TipuMepe Xjopa
XnopoBogopoj. CoisiHas KUCIOTa,
19 XHMII/)IqechE CiOﬁCTBa roIyueHue Bubmmorexa TTOK
» HOTY ’ 13.11.2025 | https://m.edsoo.ru/00ade104
TpUMeHeHue
[Tpaktryeckast pabora Ne 2 110 Teme
20 «[TonyueHve CONMSIHOW KUCIOTBI Bubmmorexa TIOK
Y n . ’ 18.11.2025 | https://m.edsoo.ru/00ade348
r3ydeHue eé CBOWCTB»
Bbruricsienus o ypaBHEHUSIM
21 XUMUUECKUX peakLUid, ec/id OJIUH Bubmmorexa TTOK
peaxtii, A 20.11.2025 | https://m.edsoo.ru/00ade488
13 PeareHToB J]aH B U30bITKe
99 OO6111ast xapaKTepUCTUKa 37IeMeHTOB bubmmoreka IIOK
VIA-rpynribl 25.11.2025 | https://m.edsoo.ru/00ade64a
AnnotponHbie MogubUKaLUN
73 cepnl. HaxokieHre cepol U eé bubmoreka IIOK
coe/IMHEHUM B MPUPO/JIe. 27.11.2025 | https://m.edsoo.ru/00ade64a
X¥MUyecKre CBOMCTBA Cephl
CepoBogiopo/;, CTpoeHwMe,
24 (I)I/II;I/I‘JefKIEe?/I XI/II;[quCKI/Ie bubmorexa OK
" 02.12.2025 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepbl. CepHasi KUC/IOTA,
25 ¢dusnueckre U XUMUUYECKHe Bubmmorexa TTOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHeHHe
26 XUMHYeCcKUe peaklivy, jiexkaliye B BubmoTeka IIOK
OCHOBe TIPOMBIIIJIEHHOTO CII0co0a 09.12.2025 | https://m.edsoo.ru/00adec8a

TNI0JTyYeHHUsl CepHOW KUC/IOTHI.
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XuMHUecKoe 3arpsi3HeHue
OKpY’Katolllei cpefibl
COeIMHEeHUSIMU CephbI

BoIuricieHre MaccoBoi 101

bubmoreka IIOK

27
BbIXOZIa MIPOJIYKTa pPeakLiu1 11.12.2025 | https://m.edsoo.ru/00adecB8a
OO0r11ast XapaKTeprUCTHKa 37IEMEHTOB
VA-rpynmnsl. A30T,

28 acIIpocTpaHeHNe B IIpUpo/ie Bubmiorexa HOK
pacrpocTp PHPOAS, 16.12.2025 | https://m.edsoo.ru/00adeeab
bu3nueckre U XUuMHUUeCcKue
CBOICTBa
AmMuak, ero ¢pusuueckre u

29 XUMHWUYECKHUe CBOMCTBA, IT0JIyYeHue Brbmorexa ITOK

’ y 18.12.2025 | https://m.edsoo.ru/00adf004
Y IpYMeHeHre
[Tpaktryeckast pabora Ne 3 1o Teme
30 «ITonyyeHne aMMHaKa, U3yuyeHue Brbmaoreka HOK
Y o > HY 23.12.2025 | https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A30THasi KUC/0Ta, eé (r3uueckue bubmoreka LJOK
Y XUMHUUYeCKHe CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Wcrionb30BaHWe HATPATOB U CoJiel
aMMOHUSI B KaueCTBe MUHePa/IbHbIX

32 00penHuii. XuMuyeckoe Bubmaorexa [JOK
YAOOP ) o 13.01.2026 | https://m.edsoo.ru/00adf518
3arpsi3HeHHe OKpy Katolljel cpe/ibl
coeIMHEeHUSIMU a30Ta
dochop. Okcup dhocdopa (V) u

33 docdopHas Kucnora, pusmyeckre bubmmoreka IIOK
U XUMHUeCKHe CBOUCTBaA, 15.01.2026 | https://m.edsoo.ru/00adf68a
rojiyueHue

34 Vcnonb3oBanue ocdaToB B bubmoteka LIOK
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KaueCTBe MHUHEDPA/IbHBIX

yAo0peHuii. 3arpsi3HeHMe 20.01.2026 | https://m.edsoo.ru/00adfc20
TIPUPOJHOM cpe/ibl pochaTamu
Yrnepon, pacripocTpaHeHue B
35 1pu E g (11))1/131/1131ec1<11)/1e u Bubmiorexa [JOK
PHPOAS, " 22.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHYEeCKUe CBOWCTBa
Oxkcuppl yriaeposa, ux pusnueckue
Y XMMUYeCcKre CBOMCTBa.
36 OKonoruueckuie mpodieMbl bubmorexa OK
P ’ 27.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCU/IOM YyTJiepoja
av)
37 YrosibHas KUCIoTa U eé CoJiu bubmorexa OK
29.01.2026 | https://m.edsoo.ru/00ae006c
[Mpaktryeckast pabora Ne 4 1o Teme
18 "[lonyueHue yrjieKucioro rasa. bubmoreka LIOK
KauecTBeHHast peakijys Ha 03.02.2026 | https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
[TepBoHauasbHbIE TIOHATHUS 00
39 OpraHvyYeCcKHX BelllecTBax Kak O bubmorexa OK
P = 05.02.2026 | https://m.edsoo.ru/00ae054e
CoeIMHEeHUSIX yTJiepojia
40 Kpemnuii 1 ero coefiuHeHUst Bubmorexa [JOK
P A 10.02.2026 | https://m.edsoo.ru/00ae080a
[MpakTryeckast pabora Ne 5.
41 Perienue skcriepyuMeHTa/IbHbBIX bubmoreka LIOK
3a/lau 110 TeMe «BakHeM1me 12.02.2026 | https://m.edsoo.ru/00ae0bf2
HeMeTasllbl U UX COeJUHEHUS»
42 KontponbHast paborta Ne3 1o Teme 1 bubmoteka LIOK
«BakHeli11e HeMeTaslJIbl U UX 17.02.2026 | https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c

CoeHEeHUI»

OO01mas XxapakKTepuCTHKa
XUMHYECKUX 37IEMEHTOB —
MeTaJIJIoB. MeTa/utuecKas CBs3b U

bubmoreka IIOK

43
MeTaJ/lJInuecKasi KpucTaummyeckas 19.02.2026 | https://m.edsoo.ru/00ae103e
peiéTka. ®usnueckure CBOWCTBA
MeTaJlJIOB
XuUMUuecKue CBOMCTBA METa/I/IOB.
44 DJICKTPOXUMHUUECKUI ps Bubmiorexa LIOK
P . pAA 24.02.2026 | https://m.edsoo.ru/00ae1156
HarpsbkKeHu MeTaslyioB
OO6mmue criocoObl MoTyYeHust
MetasioB. CritaBel. BerunciieHUs
45 10 YPaBHEHUSIM XUMUUeCKUX Bubmorexa LIOK
P . 26.02.2026 | https://m.edsoo.ru/00ae1156
peaklyid, eC/I OJJUH U3 peareHToB
COJIep>KUT MPUMeCU
46 IToHaTHe 0 KOppO3UH METa/JIOB Bubmiorexa LIOK
PP 03.03.2026 | https://m.edsoo.ru/00ae1278
bubnmoreka IIOK
47 e/I0YHble MeTaJl/Ibl
t 05.03.2026 | https://m.edsoo.ru/00ae14b2
48 Oxcuzbl U THIPOKCUBI HATPUS U bubnmoreka IIOK
Ka/iug 10.03.2026 | https://m.edsoo.ru/00ae14b2
49 [TestouHO3emesIbHbIE MeTaslylbl — bubmoteka LIOK
Ka/IbLIUA U MarHum 12.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxkueiive coefuHeHUs KaabLUA Bubmioreka LIOK
A H 17.03.2026 | https://m.edsoo.ru/00ael5e8
£1 O06o006111eHrEe ¥ CCTeMaTH3als
3HAHUHU 19.03.2026
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e

JKECTKOCTh BOIbI M CIIOCOOBI eé

bubmmoreka IIOK

52 yCTpaHeHusI 31.03.2026 | https://m.edsoo.ru/00ae1886
I[MpakTrueckast pabota Ne 6 1o Teme
53 "JKECTKOCTb BOZBI U METO/IbI €8 Bubmorexa [JOK
" 02.04.2026 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs!
54 J— bubmoreka LIOK
07.04.2026 | https://m.edsoo.ru/00aelc64
o5 AmM@oTepHble CBOMCTBa OKCH/A U bubmoreka LIOK
TUAPOKCH/A 09.04.2026 | https://m.edsoo.ru/00aelc64
56 SKeses0 bubmoteka LIOK
14.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcufpl, TUIPOKCU/IBI Y COTU bubmmoreka IIOK
xene3a (IT) u xenesa (I1I) 16.04.2026 | https:/m.edsoo.ru/00ae35e6
cg O6o011ieHNe ¥ CHCTeMAaTH3alUst
3HaHUM 21.04.2026
[MpakTrueckast pabota Ne 7.
59 PelieHve sKkcriepyMeHTa/IbHbBIX Bubmioreka IIOK
3a/lay 1o TeMe «BakHel11e 23.04.2026 | https:/m.edsoo.ru/00ae3de8
MeTaJl/bl ¥ UX COeJHEeHUS»
Brruncienus no ypaBHeHUsIM
XUMHWYECKUX peakLUi, ecid OfH
60 W3 peareHToB /IaH B U30BITKe WIN Bubmioreka IIOK
COZIeP)XUT npUumecH. Brruricienus 28.04.2026 | https:/m.edsoo.ru/00ael750
MacCOBOH 1011 BbIXOZa MPOAYKTa
peakLuu
61 O06o0011IeHre ¥ CUCTeMaTH3al[s
3HaHUU 30.04.2026
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886

KonTponbHast paboTa Ne4 110 Teme

62 «BaxkHeli1e MeTasIbl U UX 1 1 05.05.2026
COoeJUHEeHUSsI»
63 BewiectBa 1 Matepuasbl B 1 bubmoreka LIOK
TOBCeIHEBHOM »KU3HU UeioBeKa 07.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUmuryeckoe 3arpsisHeHue 1 bubsmmoreka IIOK
OKpYKarolller cpefibl 12.05.2026 | https://m.edsoo.ru/00ae4270
65 Posib xviMuu B pereHuu 1 Bubmioreka IIOK
9KO0JIOTHUECKUX TTPO0/IeM 14.05.2026 | https://m.edsoo.ru/00ae4270
66 Pe3epeHbiii ypok. O6001IeHNEe U 1 bubmoreka LJOK
CHUCTeMaTH3al[1s 3HaHUM 19.05.2026 | https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbiil ypok. O60011IeH1e U 1 bubmoreka IIOK
CcrCTeMaTH3al[ys 3HaHUM 21.05.2026 | https://m.edsoo.ru/00adb33c
68 Pe3epeHbIit ypok. O606IIEHHE U 1 bubmoreka IIOK
crcTeMaTH3al[ysl 3HaHUM 26.05.2026 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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