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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa30oBaHus, IIPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (enepaabHOi paboyeli mporpaMMbl BOCIIUTAHUS
U C y4y€TOM KOHIICTIIIMHM TIpEernoJaBaHus y4yeOHOro rmnpeaMmera «XuMHUS» B
oOpasoBaTelnbHbIX Opranu3anusax Poccutickoit deaepamnmm.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
oOydeHMs, BOCIHTAHHS W PA3BUTUA OOYYAIOMIUXCS CPEICTBAMHU y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peAMETHOE COJIepIKaHue,
npeaycMaTpuBaeT pacnpeiesieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
paznenaM U TE€MaM MOpPOrpaMMbl MO XHMHUHU, OMNPEIETseT KOJUYECTBEHHBIE U
KauyeCTBEHHbBIE XapaKTepPUCTUKHU coJlepKaHusl, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XMMHH C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peayiv3anuu TpeOOBaHHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3y4eHUSs MPEIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHOM JESATEIBHOCTH OOYYAIOIIETroCs IO OCBOCHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUE XUMHUHU CIY)KUT OCHOBOW Uit (hOPMHUPOBAHUS MHPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIPEBpAICHUIX
SHEPTrud M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIEM 31paBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayi3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KyIbTYpPhl TUIHOCTH, €€ 001Iel U (YHKITMOHAILHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHON  JesTeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B TPOHECCHOHAITBHON e TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTU O0YUarOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpa)KEHWEM 0a30BOM HAyKHW XMMHH Ha ONPEICIEHHOM dTarle eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMMUHU.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHH O XUMUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH O XUMHUYECKOU
peakiuu. OO0e OSTHU CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbI [0 MPUHITUITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTtnyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE JOMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIILHO OT OJHOTO
YPOBHS K IPYrOMY, BBITIONHSS (DYHKIIUA OOBSICHEHHS U TIPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUA ¥ BO3MOKHOCTEM MPAKTUYECKOrO MPUMEHECHUS U TTOTYUYCHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TMporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
MPEACTABJICHUS O XMMUYECKON COCTABJISIIONICH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM MTPUPOJIbl, IEHHOCTHOI'O OTHOIIECHHS K HAYYHOMY 3HAHHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHHe XUMHM MPOUCXOAUT C IPHUBJICUECHUEM 3HAHUU W3
paHee M3YYEHHBIX y4eOHBIX INpeaMeToB: «OKpykaroumi Mupy», «buomorus. 5—7
Kiaccel» U «Dusuka. 7 Kimacey.

[Ipy wu3ydyeHHH XUMHH MPOUCXOAUT (POpMHpOBaHHE 3HAHHMK OCHOB
XUMUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua
y4eOHOro mpeaIMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUU —
BXHEHUIINX (DAKTOB, MOHATUA, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
000011IeHNI MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKd, B MPUOOIIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YYEHUM BEIIECTB U XUMHUYECKUX pEaKIui, B



(dbopMUpOBaHUY U PA3BUTHUU [TO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B y4eOHO-
MO3HABATEILHON M y4eOHO-UCCIIEIOBATEIbCKON e TEIbHOCTH, OCBOSHUU MPABUII
0e30macHOro o0OpaleHus ¢ BeIeCTBAMH B TTIOBCEHEBHOM JKU3HU.

[Ipy uM3ydeHHH XMMUU HAa YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs BaXKHOE
3HauYeHUE MPUOOpETN TaKUe 1eJIH, KaK:

— (dopMHpOBaHWE WHTEIJICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO DPEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIONUMCS YCIIOBUSIM SKH3HU;

— HampaBJICHHOCTh OOYYEHHMs] Ha CHCTEMaTHUYeCKoe MPHOOIICHUE
00y4Jaromuxcs K CaMOCTOSITEILHOM TMO3HABATEIbHOM JEATEeIbHOCTH, HAY4YHBIM
METOJIaM TO3HaHUs, (OPMUPYIOIUM MOTHBAIIMI0O U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIIOBUM, CIIOCOOCTBYIOIIUX MTPHOOPETEHHUIO 00yJarOITUMUCS
OTbITA PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIIETEHIINN), WMCIONINX YHHBEPCATHLHOE 3HAYCHUE [IJIS
Pa3IMYHbBIX BUAOB JI€ATEILHOCTH;

— (¢opmupoBanue oOmEel (GYHKIMOHATHHOM U  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHITH M OIEHUBATH SIBJICHUS
OKPYKAIOIIEro MHpA, WCIOJNb3ys 3HAHWUS W ONBIT, MOJYYCHHBIC MPH H3YUICHHH
XUMUH, MPUMEHSITh UX MPU PEUICHUHU MPOoOJieM B TOBCEAHEBHOM KU3HU U TPYIOBOU
e TENHHOCTH;

— ¢opMupoBaHWe y OOyYalolUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHWMAaHUs TEHHOCTH XUMHWYECKUX 3HAHWH JUISI BBIPAOOTKU DKOJOTHYECKU
1e1eco00pa3Horo TOBEACHUST B OBITY U TPYJAOBOWM JEATEIBHOCTH B IEJSAX
COXPAHEHUsI CBOETO 3[I0POBbS U OKPYXKAIOIIEN IPUPOTHOM CPEBL;

— pa3BUTHE MOTHBAalMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuiIsi U HAMpPaBICHHOCTH JajbHEHIIEro
oOydJeHwUs.

OO11e€e YnCITo0 4acoB, OTBEAEHHBIX IJIs1 H3Y4YE€HUS XUMUU Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus, cocrarisger 136 gacoB: B 8 kimacce — 68 dacoB (2 waca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

Jns peanuzanuu paboueid mporpaMMbl UCIOJIb3YETCSl Y4€OHO-METOANYECKUIMA
KOMIUIEKT, BKiIrovaromuii: yuyeonoe mocodue: O.C.I'abpuensia, W.I.OcTtpoymoB,
C.A.CnankoB, «Xumus» 8 kiaacc, Mocksa, [Ipocsemenue, 2020; yuebHoe mocoodue:
O.C.I'abpuensn, W.I'.Ocrpoymon, C.A.CnagkoB, «Xumus» 9 kmacc, MockBa,
[Ipoceemienue, 2022; obOopynoBanue 1ieHTpa «Touka pocTay (IaT4UKU
TEMITepaTyphl, KHCIIOTHOCTH, JICKTPOIPOBOTHOCTH U ONITHYECKON TIJIOTHOCTH).



COJEP) KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAs aToMHass macca. OTHOCUTENbHAsS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCY/IOW, MpaBujiaMu pabOThl B Ja0OpaTOpUu U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCUIA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaOJIOJEHWE W  ONHWCAaHUE  pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue Kuciopoja B Tpupoae, (U3MYEeCKMe M XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TermoBoit 3gdekT XUMHUYECKON peaKlUU, TEPMOXUMHUYECKHUE YpPaBHEHMS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 dPdeKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
br3nYeCKre U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE, CITIOCOOKI MoTydeHus. KucioTe
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEIIECTBA B PACTBOPE. XMMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aM{QpOTEepHBIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHud. HomeHkinarypa ocHoBaHui. Du3nueckre W XMMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coneil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnRepumMenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHWe, pAacloO3HaBaHWE M M3yUYCHHWE CBOWCTB KHCIOpPOJa, HAOIIOJCHHE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BoJiopoAa (ropeHue), B3auMozieiicTBre Bojioposia ¢ okcuaom meau (1) (BosmoxxkHo
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HAOI0IeHIE 00PaA3I[0B BEIIECTB KOJIUUECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbl C METAJUIaMU (HAaTpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KACIOT C METa/llaMU, peaKIHii
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMENIbHBIE METAILIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. llepuonbl u rpynmsl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIIaM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUYECKUX 3JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M WLIEIOYEH, MNPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJNb30BaHME KaK OOIIMX €CTeCTBEHHO--HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.



OO01Me ecTeCTBEeHHO--Hay4YHbIe MOHATHS: HAyYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(puKaluus, MNEepUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

®dusnka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIBI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHoe€ COCTOSIHME BeUIeCTBa, Tra3, (u3MUecKHe BETUYUHBI, €IUHULIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa. CTtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3JeMeHTOB B Ilepumonnueckoil cucreme u
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Knaccudukauss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XMMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TemioBoMy 3¢ddekty, mo
U3MEHEHUIO CTENEeHEeN OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuuax. [IoHsATHe O rOMOre€HHBIX U I'€TepOre€HHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHM,  JJIEKTPOHHBIM  OayaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEILHON peakuuu. Cocrasnenue YPaBHEHHM

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  HUCHOJB30BaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, anmonsl. MexaHu3M OHCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUAAMH
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunn moHHOro oOMeHa. Y cioBusl MPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPECTABICHUMN 00 2JIEKTPOIUTHUYECKOMN TUCCOIAIUY.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puAa HaTpHs ), UCCIAEA0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMK OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbI/IEJIEHUE Tra3za, 0oOpa30BaHHWE BOJbI), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMsI), paclO3HAaBAHWE HEOPraHMYECKUX  BEUIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

HeMeTauibl ¥ MX COeJUHEHUA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA TpUMEpPE XJI0pa (B3aUMOJICHCTBUE
C MeTajulaMH, HeMeTajUlaMH, uiesnodyamu). XsopoBojopoa. ConsgHas KucCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CtpoeHue U (u3MUecKHe CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMHUYeCKUe cBoMcTBa cepbl. CepoBOAOpO, CTpoeHUE, (U3HUYECKUE U
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, pu3nyecKrue 1 XMuMHUIEeCKHUe CBOMCTBA (00I1I1e KaK MPeICTaBUTEIIS
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIUIEHHOTO Croco0a MOJIydeHUs CepHOM KHUcnoThl. [IprMeHeHue cepHoit
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
(¢u3nyeckue 1 XMMHUECKHE CBOMCTBA, MOIy4eHHe U npuMeHeHue. Conn aMMOHMS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W CHEeHU(PUUYECKHE).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monuduxanuu docdopa, pusnueckne u xumuueckue cporictsa. Oxcuna pochopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX y10OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHUS. Y TJIEPO, AJUIOTPOIIHbIE MOAU(PUKALINY,
pacrpocTpaHeHHe B MpUpoje, (pru3nueckue U XUMHYECKUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIEMBbI, CBS3aHHBIe ¢ okcuaoM yriepoaa (I1V),
rUnoTe3a riao0aqbHOr0 MOTEIUICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEJILCKOM XO3sIICTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKHM YIJIE€BOAOPOAOB (Yrojb, HPUPOAHBIN Ta3, HedTh),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usuueckue M XUMUYECKHE CBOMCTBA, IOJIyUCHUE U
npumenenne. CoequHeHNs KpeMHuUA B ipupoze. O01mure npeacTaBieHus: 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaUeCTBEHHBIX PEaKIUi Ha XJIOPU-UOHBI U HAOMIOJCHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO MCIIOJNIb30BAHUE BHUAEOMATEPUAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHMsI, O3HAKOMJIEHHE C (DU3MUYECKUMU CBOMCTBaMM a30Ta, docdopa U HX
COCAMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IPOBEICHHE KAYECTBEHHBIX pEAKIMl HAa HOH aMMOHMS U
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (QymnepeHa, O3HAKOMIICHHE C IPOLECCOM aJCcOpOLUM PACTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKMCIIOIO ra3a, MpOBEACHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMs, O3HAKOMJIEHME C MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonuueckon cucreMe xumuueckux diemeHTtosB JI. N
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaUIMYEeCKass  KPUCTAUIMYECKAs  peleTKa.  ODJIEKTPOXMMUYECKHH  pAX
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
cnocoObl moJiydeHHs] MeTauioB. IloHsATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, YyT'yH, AOPATIOMUHNN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. . MenaeneeBa, cTpoeHMe MX aTOMOB, HAaXOKJIEHHUE B IPUPOJIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamus. [IpuMEeHeHHe IIEJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



KaJblusl. BakHeume coequHeHns KanbIus (OKCUI, TUIPOKCHU, coin). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA
KaJIbIIUSl W HATpUs C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJIbLKs, aTFOMUHUS, IIMHKA, sKene3a (11)
u skenesa (I11), menu (Il), HaOmoaeHUE W ONMHMCaHWE TPOIECCOB OKPANTHBAHUS
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
THUJIPOKCHIA LIMHKA, PEIICHUE YKCIIEPUMEHTANBHBIX 3a7au 1o Teme «BakHeiime
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKaoIllell cpeanl (MpeaenabHas AOMyCTUMast
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXNpeIMETHBIX CBsS3€l IPU W3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 IIUKJIA.



OO1ue ecTeCTBEHHO-HAY4YHbIEC MOHSATHUS: HAy4HbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUYECKUIN 3apsij, POBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CruiaBbl, (U3NYECKUE BEIMYUHBI, €IUHULBI U3MEPEHHs, KOCMUYECKOe
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYyYEeHHUS XUMUU B €IUHCTBE Yy4eOHOW U
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yJarOITUXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YyCTPONCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Yy4eOHO-MCCIIeIOBAaTEeLCKOM, TBOPUYECKOM W APYrUX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIMOMOIIHY B MPOIECCE ITOU yueOHOU AESATEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUIIEH C IO3HUIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYJIBTYPHI, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEIACTBUN U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEpEC K MPAKTUIECKOMY M3YUeHHIO Tpodeccuii U Tpyda pa3iInuHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MaCHOT O MOBEICHUSI MPU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYalLIUsIX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpBl, OCO3HAHHsS TJIOOATBbHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX pPE3YJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOM



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMH MOHSTUSIMH), HCIOJIb30BaTh
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEIACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XMMUUYECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQUe€CTBE OCHOBBI 1151 (DOPMUPOBAHUSI TUIIOTE3BI 11O TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATh €r0 Pe3yNbTar, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEIICTABJICHUS, MOJYy4aeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHE KYIbTYPOH aKTUBHOTO MCIOJIH30BAHUS PA3INYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIBCKON NIEATEIHHOCTH WH(DOPMALIUIO O BIMSHUU MPOMBINIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJaeMolt TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJIHEHUS XUMHUYECKOTO JKCIepUMEHTa (71a00paTOpHOTO OIbITa,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENIbHO OINpEeAeNsATh LENMU JESTENbHOCTH, MIaHHPOBATh,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA  AITOPUTM  JEUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
MCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, MMPE/IJiaraéMble B YCIOBUH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crenuduyueckue I8 OPEeIMETHOH 001acTh  «XHUMHUS», BHUJBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOHOPO/IHASI), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl pPeaKiusi, KiacCu(UKAIUs PEakiuid: peakiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHUYECKAsl CBS3b, MOJSIPHASI U HEMOJSPHAS KOBAJICHTHAS CBSI3b, HOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaThb XUMUUYECKYH) CHUMBOJIMKY [JIi COCTaBJeHUs (QopMyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJISKHOCTh BELIECTB K OMNPEACIEHHOMY KJAcCy COCIMHEHUU IO
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX D3JIEMEHTOB OT MX IOJOXKEeHUA B llepmommueckoin cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuoamyeckas cucrema XuUMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHHMUECKUE BEIIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHUYECKOTO »3JEMEHTa Mo QopMmyse COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE INPUYUMHHO--CJIEICTBEHHBIX CBSI3€W — ISl M3Y4YEHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TMpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOU JOJIEH PACTBOPEHHOIO BEILECTBA, IUIAHWPOBATH U IIPOBOJAWTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y O0YyUYAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl peakIlusi, XUMUYECKasi CBs3b, TEIJIOBOM ekt
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEJbHBIE PEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeeabHO JOMYCTUMAasi KOHIICHTpaIus
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKON (opMyIe, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymunyo ¢opmy I[lepuonnyueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUUYECKHX DJIEMEHTOB (COCTaB U
3apsii siApa, oOIee 4YHCIIO JJIEKTPOHOB M pachpeiesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIIIL C YY4ETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIIMA HOHHOT'O



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJIECHHUS JICKTPOHHOIO 0ajlaHca dTUX PEaKIIUii;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHYECKOU PEAKLINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUU C WMHCTPYKIHUSIMH TI0 BBIMOJTHCHHUIO JIA0OPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-UOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CHUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI|I0, BRIBICHUES ITPUUYHHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHue pa3nenoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
BemecTBa n xumuueckue bubmoteka [JOK
1.2 15 1
peaxkuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsatue o kxucmorax 3 1 bubmmorexa [IOK
' 1 COISIX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COeIMHEHUN https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. W. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aToma
XuMHUY€ECKas CBA3b. BuG 1OK
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 3 bubmrorexa ITOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspnes 1. BeiecTBO M XUMHMYECKHE peaKUM K
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edso0.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
A 7 4
3 Obmme CcBOACTEA METALIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. XuMus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara nu(ppoBbIE
n/n Tema ypora Bcero Konrpoaiibie | - Ipakririeckite u3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Ponb xumuu B 1 bu6moreka IIOK
JKA3HHU 4yelloBeKa. Temna U BelecTsa https://m.edsoo.ru/ff0d210c
5 IlonsiTie 0 MeTOax MO3HAHUS B 1 bubmumoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuia
3 paboThI B JTAOOPATOPUH M ITPUEMBI 1 bu6morexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 bu6moreka [JOK
paszieseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
) «Pa3nenenue cMmeceil (Ha mpumepe 1 Brbmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
but6moreka [JOK
0 ATOMBI i MOJELY bl 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 buomiorexa LIOK
https://m.edsoo.ru/ff0d2d50



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

3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

10 X eckas ¢o a. BasientHOCTB bubmioreia LIOK
MHaecKag GopMyna. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAS aTOMHAs Macca. bubmmoreka [IOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYIESCKOT O bu6moreka [JOK
3JIEMEHTa B COeOUHCHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmmoreka [IOK
MonsipHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHUEC SIBICHUS. bu6moreka IIOK
XumMHuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycinoBUs IPOTEKAHUS bu6morexa [IOK
15 .
XUMUYECKUX PEaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MACChI BEIECTB. bubmmorexa [{OK
XUMHYECKHE YPaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konuuecTsa, Macchl
17 BEIECTBA M0 YPaBHEHUSIM bubmmorexa [JOK
. yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKINit
Knaccugukanmst XuMudeckux
18 eaKUuil (COeaMHEHUS, Pa3I0KEHUS bubmorexa LIOK
peardl A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBII1-
19 SHIUKJIOTIEUCT 0606y eHue u Bubmuorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allusl 3HAHUH
20 Kontponbnas pabora Nel mo reme bu6mmoreka [IOK

«B CIICCTBA U XUMHNYCCKUC pPCAKIITUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Bo3ayx — cmech razon. CocraB

21 Bo3yXa. KHCIIOpog — 3J1eMEeHT u Bubmiorexa [OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nUecKre 1 XUMUIECKUE CBONCTRA
22 KHCIIOpoAa (peaKIuu OKUCICHUS bubmioreia LIOK
porta (peaktt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CniocoObI MoJTydeHHUs KUCIIOpo/ia B
23 nabopatopuu :{H OMBIIJ_IJICHF;I;LTI/I Brbmorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoi 3¢hHeKT XuMHIECKOM
24 peakiuu, MOHATHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YpaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJAOTEPMHUYECCKUX PEAKIUAX
TonnmBo (HehTh, yroilb U METaH).
25 3ar 513H61§1/1e¢1;03 yica CIOCOOBI Zro bubmioreia LIOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «ITonmyyenue u cobupanue brbmmorexa LIOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/a, M3YYCHHUE €TO CBOMCTBY
97 Bonopon — 3yieMeHT u mpocToe bubmoreka [IOK
BeuiecTBo. Haxoxenue B npupoze https://m.edsoo.ru/ff0d4dd0
28 du3znyecKkne 1 XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bu6moreka IIOK
29 ITo € 0 KUCJIOTax  Co.
TUTTHC O KHCAOTAxX H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl OJIy4eHHS BOJIOPO/Ia B bubmmoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4c4a
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[Ipaktueckas padorta Ne 4 mo treme

31 «ITonyduenue u cobupanue Bogopoaa buomorexa [JOK
Y . p AOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE ero CBOMCTB»

39 MounsipHblil 00bEM ra3oB. 3aKoH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beraucnenus o0bEma, KoamyecTsa

33 BEIIECTBA I'a3a II0 €ro U3BECTHOM bubmrorexa [JOK

m N Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brerunciiennst 00bEMOB ra30B 110

34 ABHCHHUIO PCAKIIMU HA OCHOBE bubmorexa HOK
yp ”p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILICHHH ra30B

35 dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsrue 00 bubmumoreka [IOK
WHINKATOPaX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 HacsImienablie 1 HEHACHIIIIEHHBIC but6mmoreka [JOK
pactBOpbl. MaccoBasi 10Jis1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTryeckas padota Ne 5 o Teme
«IIpuroroBiieHrE pacCTBOPOB C bubmmorexa [IOK

38 .. N .
onpeeséHHON MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BEIIECTBAY

39 Kontponbhas pabora Ne2 o reme bu6muotexa LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKcubl: cOCTaB, KiIacCH(pHUKAIIHS, bub6mmoreka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonyuenune u XUMUYECKUE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmioreia LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHus: cOCTaB, Kiaccuuranus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHue U XMMHUYECKHE CBOMCTBA bubmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kinaccudukarus, but6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u XuMH4YECKHE CBOWCTBA bu6muotexa LIOK
45
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATYpa,
46 CHOCOéBII)HOJI q)eHI/m XI/IMI/IIIZ(I))KI/IC bubmmorexa [JOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enernueckas cBsA3b MEXKIY
48 KJIacCaMHU HEOPraHUYECKHUX Bubmuorexa LIOK
B P https://m.edso00.ru/00ad9a50
COEAMHEHUM
49 O06o001eHne 1 cucTeMaTH3aus bubmmorexa [IOK
3HaHUH https://m.edsoo.ru/00ad9ch2
KonTtponbsHas padora Ne3 o teme
" bu6mmoreka [TOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequueHni"

https://m.edsoo.ru/00ad9ela
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[TepBbIie MONBITKY KJIaCCH(PUKALINH

bub6moreka IIOK

ol XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O https://m.edso0.ru/00ad9ffa
rpynmnax cXOoAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
59 [lepnonnueckas cucrema bu6mmoteka [IOK
XUMUYECKuX 31emeHToB /. 1. https://m.edsoo.ru/00ada52c
MenaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI Bubmuorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6motexa [IOK
sinep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX 000JI04YEK
95 aToMOB »JieMeHToB [leproanueckoi Bubmiorexa [OK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTepucTUKa XUMHUUIECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmmorexa [JOK
[Tepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAyKU U MPAKTUKA. /1. bubmotexa IIOK
N. MenneneeB — y4€HbIi, egaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB bu6morexa [IOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6morexa IIOK
59 HonHas xumuiecias cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMu4deckas bu6mmotexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas HenonsipHas 1 bubmmorexa [{OK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
but6moreka [JOK
62 CTeneHb OKHCICHHS 1 https://m.edsog ru/00adae28
63 OKHCINTENBbHO-BOCCTAHOBUTEIILHbIE 1 bu6morexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
64 OKHCIHUTENN U BOCCTAHOBHUTEIU 1 https://m.e dsogru 100adb076
65 | Copoone arows. Xomreoron 1 BuGmoeca HOK
https://m.edsoo.ru/00adb486
CBSI3b)
66 Pe3epBHblii ypok. O0001IeHNE U 1 bubmuotexa LIOK
CUCTEMAaTH3aIys 3HAHUMI https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bu6motexa [IOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bu6mmoteka [IOK
CHCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosu4yecTBo yacoB DJIeKTPOHHbIE
Ne Jdara nudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue bp
n/n Bcero U3ydYeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
Ileproanyeckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKuX deMeHToB /1. W. https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 bubmorexa [OK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIIaTypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil ¢BI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edso0.ru/00adbac6
Konrtponenas padora Nel mo teme

5 «[ToBTOpEHUE U yriyOIeHNE 1 1
3HaHUM OCHOBHBIX Pa3/€JIOB Kypca
8 Kiacca»

6 Krnaccudukanus xumudeckux 1 bu6moreka IIOK
PEaKIUi TTO PA3IUYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakimd. [ToHsiTHE O TOMOT€HHBIX U 1 Eubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIIUAX

3 [TonsiTHE O XUMUYECKOM 1 bu6moreka [JOK

PaBHOBECHH. CDaKTOPBI, BJIUAOINNEC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMUYECKON peakiuu
U TOJIOKEHUE XUMUYECKOT O

nucconuanua. XuMHu4ecKue
peakiu B pacTBOpPax»

paBHOBecCHSs
9 OKHUCITUTETBbHO- bubmmoreka [IOK
BOCCTaHOBUTENbHBIE PEAKLIUH https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nucconuanu. CUIbHEIE U cl1a0ble bubmorexa IOK
https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
11 HonHble ypaBHEHUS peakIuid bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUM bubmmorexa [IOK
00 DJICKTPOTUTUIECCKOM https://m.edsoo.ru/00add5d8
JIMCCOLIMAITTT
XUMHUYECKHE CBOWCTBA COJIEH B
13 CBETE IPENICTABICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKON TN CCOIUAIINN
. bubmmoreka [IOK
14 Honsrie o riposmise coneit https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEeMaTH3aIUS bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
16 «Pemienue sKkcnepuMeHTATBHBIX butamorexa LIOK
https://m.edsoo.ru/00addbfa
3a/au
Kontponbenas pabora Ne2 o teme
17 «OJIEKTPOJIUTHYECKAS bu6mmoreka [TOK

https://m.edsoo.ru/00addecO
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OO61ast XapaKTeprUCTUKA Iajlor eHOB.

bub6moreka IIOK

18 XUMHUUYECKHE CBOMCTBA Ha IIPUMEpe
PHMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnoposonopoa. ConsiHast KucioTa,
19 XUMHUUYECKUE CBOMCTBA, MOJTYYECHHUE buomorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
ITpakTueckas padota Ne 2 o treme
20 «IlonmydeHue CoSTHON KHCIOTHI bubmrorexa [JOK
YHCHIE 0 ’ https://m.edso0.ru/00ade348
U3y4YeHHE €€ CBOWCTB
Brruncnenus no ypaBHeHHUSIM
21 XAMHUYECKUX PEAKIIMNI, €CIIA OLUH bubmnorexa HOK
P ’ https://m.edso00.ru/00ade488
U3 PeareHTOB JaH B U30bITKE

99 OO0m1ast XxapaKTepuCTHKA JIEMEHTOB bubmmorexa [{OK
VIA-rpymmsr https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOTUPUKAIIUN CEPHI.

93 Haxoxnenue cepol u eé bu6moreka [JOK
COEIMHEHUM B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOKCTBA CEPBI
CepoBomopo, CTpOCHUE,

24 @lemqefmi)ei lelimqecmxle bubmorexa [OK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (buznYecKre 1 XUMUYECKUE bubmiorexa [JOK
. https://m.edso0.ru/00adea28
CBOIiCTBa, IPUMEHEHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
26 OCHOBE MPOMBIIIJIEHHOTO CII0c00a bubmmorexa [{OK

MOJTy4YCHUA cepHoﬁ KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>KaroIlen cpeibl
COCANHCHUSAMUA CCPBI

Brruncienune MmaccoBou 10U

bu6moreka [JOK

27
BBIXOJIa MPOJAYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHUKA 3JIEMEHTOB
VA-rpynmsl. A30T,

28 aco Iz)ycH aHEHUE B IPUPOJIE bubmorexa IOK
pacpoctp PUPOAE, https://m.edsoo.ru/00adeeab
bu3NYeCKre U XUMHUIECKHE
CBOMCTBA
AmMmuax, ero Gpu3ndIecKue u

29 XUMHUUYECKHE CBOMCTBA, [IOIyUYEHUE bubmiorexa TIOK

’ Y https://m.edsoo.ru/00adf004
U TIPUMEHECHHE
[TpaxkTuueckas padota Ne 3 mo teme
30 «ITomyuenue aMmmuaka, U3ydeHue bubmorexa TIOK
- Y https://m.eds00.ru/00adf180
€ro CBOUCTB)

31 A3zoTHas KucinoTa, e€ GU3NYeCcKUe u bu6moreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHUE HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MUHEPATIBbHBIX

32 00peHnH. XMMHYECKOE ’ bubmorexa HOK
YAODD ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COEOMHEHNSIMH a30Ta
dochop. Oxcug dpocdhopa (V) u

33 (1)00((11))0 pHa;{ KI/ICJ‘I((i))Ta ¢)¢)PII)3H(116)CKH6 u bubmiorexa [JOK

p L https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOWCTBA, MOJIydEHUE
34 Ucnonb3oBanue dhochatos B bubmmorexa [{OK

Kau€CTBC MUHECPAJIBHBIX

https://m.edsoo.ru/00adfc20
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yno0opeHuii. 3arpsi3HeHne
npUpoaHOU cpeasl pocharamu

VYrnepon, pacnpocTpaHeHue B

35 npupoje, GU3nYecKue u brbmorexa LIOK
PHPOZE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yriaepona, ux Gu3ndecKue
U XUMHYECKHE CBOICTBA.
36 DKOJIOrnYecKue IpooIIeEMbI bubmiorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM YyTJiepoja
(1V)
bu6moreka [JOK
37 VYronpHas KHCI0Ta U €€ COJU
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme
38 "[lonydyeHue yrieKucaoro rasa. bubmmorexa [{OK
KauectBeHnHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHavanbHbBIE TOHITHS 00
39 OpraHrYecKuX BENIeCTBaX KakK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoja
bu6moreka IIOK
40 Kpemuuii u ero coequHeHns
p 8 https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
41 Pemenune s3xcnepuMeHTanbHbIX bu6moreka [IOK
3a1ad no treme «Baxxueimmme https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUS
KonTponbHas padora Ne3 o teme
N bubmmoreka [IOK
42 «Baxnelinme HeMeTaIIbl U UX

COCANHCHU A

https://m.edsoo.ru/00ae0el8
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OO61as XxapaKTepucTuKa
XUMHYCCKUX DJIEMCHTOB —
MeTannoB. MeTamnmmyeckas CBSI3b U

but6moreka [JOK

43 MeETaJJIMYeCcKask KpUCTAIUINY €CKasl https://m.edsoo.ru/00ae103e
pemérka. dusznueckue cBONCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYECKUH PSiT bubmiorexa [JOK
. https://m.edso0.ru/00ae1156
HaNpsOKEHU MeTalJIoB
O61mue criocoObl MOTy4eHUs
MeTtayuoB. CrutaBel. Beraucinenus
45 10 YPABHEHUSIM XUMHUYECKUX butamorexa LIOK
. https://m.edsoo.ru/00ae1156
pEaKIuid, eCIM OJIMH U3 PEarcHTOB
COZIEPKUT MPUMECH
46 [TonsaTre o KOppoO3UK METAIIOB buomorexa LIOK
https://m.eds00.ru/00ae1278
bu6moreka [JOK
41 [enorbte MeTantE: https://m.edsoo.ru/00ael4b2
48 OKcHUIBl M TUAPOKCHUIBI HATPUS U bubmmoreka [{OK
KaJus https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeNbHBIE METAIIIBI — bu6moreka [JOK
KaJIbIIUNA 1 MarHuii https://m.edso0.ru/00ael15e8
50 Baxkueiimme coenuHeHns KaabIusa bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O060011IeHIE U CUCTEMATH3AIHS
3HaAHUU
59 JKEcTKOCTh BOMIBI M CITOCOOBI €& bu6moreka [JOK

YCTpaHECHHUSI

https://m.edso00.ru/00ae1886
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[TpaxkTueckas paborta Ne 6 mo Teme

bub6moreka IIOK

>3 "XeCTKOCTb"BOﬂH 1 METORRL €€ https.//m.edso0.ru/00aelae8
yCTpaHEHHS
. bubmmorexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmoreka [IOK
TUAPOKCUAA https://m.edso0.ru/00aelc64
56 eneso but6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COTTH bu6moreka IIOK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHne u cucTeMaTH3aUs
3HaHUI
[TpakTuueckas pabota Ne 7.
59 Pemenue sxcrepuMeHTaIbHbIX bu6morexa [IOK
3a7a4 1o reMe «BakHenmue https://m.edsoo.ru/00ae3de8
METaJTbl K X COCTMHCHUS
BeIaucieHus o ypaBHEHHIM
XUMHYECKUX PEAKIUH, €CITU OJNH
50 W3 PEarcHTOB JaH B U30BITKE UK bubmmoreka [JOK
COJIEPKUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa
peaxkiuu
61 O06o0mIeHne 1 cucTeMaTH3aUs
3HAHUI
KonTtponsaas padora Ned o teme
62 «BaxHeH1IIHe MeTaJlIbl U UX

COCINMHCHU A



https://m.edsoo.ru/00ae1ae8
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63 BemecTBa u Mmatepuaisl B 1 bubmmorexa [{OK
[IOBCEIHEBHOM KU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
XuMHYECKOe 3arpsi3HeHNe bu6mmoreka [JOK

64 . 1
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270

65 Ponp xumun B perieHnn 1 bubmmorexa [JOK
9KOJIOTUYECKUX ITPOOIEM https://m.edsoo.ru/00ae4270
Pe3epBHblii ypok. O00011eHUE U bu6moteka [IOK

66 . 1
cUcTeEMAaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHblii ypok. O00011I€HNE U 1 bubmotexa IIOK
CHCTEeMaTu3alus 3HAaHUH https://m.edsoo.ru/00adb33c

68 PesepBHbiii ypok. O0o01eHue u 1 bu6morexa [IOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
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