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HHOACHUTEJIbHASA 3AITMCKA

[IporpaMMa 1Mo XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHMsS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMsS OCHOBHOW 0Opa30BaTeNbHOW MPOTrpaMMbl OCHOBHOT'O OOIIEro
obpazoBanus, npenctasieHHbIX B PI'OC OO0, a Takxe Ha OCHOBe (enepaibHON pabodeld mporpaMMel
BOCIUTAHMS M C Y4ETOM KOHUENIMHU MpernofaBaHus y4yeOHOro mpeamera «XUMHsS» B 00pa30BaTeIbHBIX
opranmu3anusx Poccuiickoi @enepanum.

[Iporpamma 1o XMMUU JNAET MpEICTaBICHHE O LENIX, OOLIEH cTpaTrernu oO0ydeHus, BOCIUTAHUS U
pa3BUTH OOYYAIOUIMXCSl CPENCTBAMH YUeOHOTO IpeaMeTa, YCTAaHABIMBAaET 00s3aTelIbHOE IMpPEIMETHOE
coJiep’KaHue, MpeAycMaTpUBAaeT pacHpelesieHHe ero Mo KiaccaM W CTPYKTYpUpOBaHHE MO pasnenaMm U
TeMaM TMpOrpaMMbl [0 XUMHH, OIpeAeseT KOJIMYECTBEHHbIE M KayeCTBEHHbIC XapaKTEPUCTHKU
COJIEp/KaHUs, PEKOMEHAYEMYIO IOCIEA0BATEIBHOCTh HM3YUEHUS XUMHUU C YYETOM MEKIIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTO mpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydarouuxcs,
OTpesieNisieT BO3MOXHOCTU TpeaMeTa Uil peaju3alud TpeOOBaHWH K pe3yjibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MpOTpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, a TakkKe TpeOOBaHUN K
pesyabTataM OOy4YeHHMs XUMHHM Ha YpPOBHE el M3ydeHHsl TNpeaMeTa M OCHOBHBIX BHUAOB y4eOHO-
MO3HABATEIBHOM AESATETLHOCTH 00YUaIOMIErocs IO OCBOCHUIO YUEOHOTO COIEepKaHMS.

3HaHME XHMHH CIY)XHUT OCHOBOM Il (OPMHpPOBAHUS MHPOBO33PEHHUS OO0YYarolIerocs, ero
MPE/ICTAaBJICHU O MaTepHalbHOM €IWHCTBE MHpA, BAXKHYIO pOJIb HWrpaloT (GopMupyeMmble XHUMHUEH
MPEJCTAaBICHUS O B3aUMOIIPEBPAILICHHUSIX YHEPTUU U 00 BOJIIOLMHU BEIECTB B MPUPOJE, O MyTAX pPEIICHUS
r700ANBHBIX MPOOJIEM yCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, HYHEPTETHUECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3]paBOOXPaHCHHUS.

N3ydenue xumnu:

CIIOCOOCTBYET pealin3allii BO3MOXHOCTEH I caMOpa3BUTHs M (POPMHUPOBAHUS KYJIbTYphl THUYHOCTH,
e€ o01melt U GyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  N1eATeNbHOCTH, JKCIEPUMEHTANBHBIX U  HCCIEA0BAaTENbCKUX YMEHHI,
HEOOXOMMBIX KaK B IIOBCEIHEBHOW KM3HM, TaK U B IPOPECCUOHATBHOMN 1S TeNbHOCTH;

3HaKOMHUT CO CHEeUU(UKON HAydHOTO MBIIIJICHUS, 3aKJIAJbIBACT OCHOBBHI IIEJIOCTHOIO B3TJIsa Ha
€IMHCTBO MPHUPO/BI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYarOIINXCS;

CIOCOOCTBYeT (DOPMUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HaHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTHUECKOE 00pa3oBaHue 00yUJatOMIUXCSl.

JlaHHbIe HampaBlIeHWs] B OOYYCHMHM XUMHH OOCCIEUYHMBAIOTCS CHEHU(PUKON COACp)KaHUs YIeOHOTO
npenMeTa, KOTOPBIN SIBISETCS MEAarorH4eckd aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHHU Ha
ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUSI OPHEHTHPOBAaH Ha OCBOCHUE
00y4aloIMMUCS CUCTEMBI NTEPBOHAYAIIbHBIX TOHATUN XMMHUHU, OCHOB HEOPraHMYECKON XUMHUH U HEKOTOPBIX
OTJIENbHBIX 3HAUMMBIX OHATUN OPraHUYECKON XUMUU.

CtpykTypa cofep:KaHus MPOrpaMMbl 110 XUMUHU C(OPMHPOBAHA Ha OCHOBE CUCTEMHOTO MOAX0J1a K €€
n3ydyeHuto. CoaepkaHue CKIIAJbIBAETCS M3 CUCTEMbI MOHATUH O XMMHMUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH O XUMHUYecKoW peakuuu. O0e 3TH CUCTEMBbl CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY
MOCJIEI0BATENHHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHHSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeCTaBlIeHUH 00 3NEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckre 3HaHHUA PAaCCMATPUBAIOTCS HA OCHOBE AMIHPUYECKU MOJYYEHHBIX M OCMBICICHHBIX
(akToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K JPYroMy, BBINONHSS (QYHKIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUSL CBOICTB, CTPOEHHMS U BO3MOXKHOCTEM MPAKTHUECKOTO MPUMEHEHHUS M IOJyYeHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHHE MpOrpamMMbl MO XHMHH CIOCOOCTBYET (OPMUPOBAHUIO TPEICTABICHUS O XHUMHYECKOMN
COCTaBJISIONICH HayYHOW KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOI HpPHUPOJIbl, LIEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHUIO U METOJaM MO3HaHMS B Hayke. V3ydeHre XMMHUH MPOUCXOIUT C MPUBJICYCHUEM 3HAHUIN
U3 paHee U3YUYeHHBIX y4eOHBIX npeameToB: «Oxpyxarommii Mupy, «buonorus. 5—7 kmaccel» u «Dusuka. 7
KJIAce».

[Ipu n3ydyeHun XUMHH MPOUCXOAUT (HOPMUPOBAHHME 3HAHMI OCHOB XMMMUYECKOM HayKH Kak 00JIacTH
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, NMPAKTUYECKON NEATEIbHOCTH YEOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHM KyJIbTYpHL. 3aada yueOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XUMUYECKUX 3HAHUI
— BaXHEHMHMX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX IOJOKEHHUH, ITOCTYNHBIX 0000IICHUH
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPHOOIIEHWHM K HAyYHbIM METOJlaM TMO3HaHHS IpHU
M3YYEHHH BEIIECTB U XUMHYECKHX PEaKIuii, B GOpMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUN U UX
MPUMEHEHUH B Y4€OHO-TIO3HABATEIHHON W y4eOHO-MCCIIEOBATEIBCKON NeATeTbHOCTH, OCBOSHUH TPaBUI
0€e301MmacHOT0 00pAIEHHS ¢ BEIIECTBAMH B IIOBCETHEBHOM JKU3HU.

[Ipy mM3yyeHWHM XUMHUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs Ba)KHOE 3HAYCHHUE MPHOOpENH
TaKHe LU, KaK:

— ¢opMUpOBaHHE WHTEIUICKTYyaJTbHO pA3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATUIO PEIICHHUH, CIOCOOHOW amanTUpOBaThcs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HamnpaBJIeHHOCTh O0YYEHHUs Ha CUCTEMaTHYeCKOe MPUOOIIeHHEe 00yJyaroumxcs K cCaMOCTOATEIbHON
MO3HABATEIPHON JEATEIILHOCTH, HAYYHBIM METOJaM IO3HAHUS, (OPMUPYIOIINM MOTHUBAIMIO U PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obOecrieueHre yCIOBUN, CIIOCOOCTBYIOIIMX MPHOOPETCHHIO 00yUJaIOIUMHUCS OMBITa pa3HOOOpa3HOM
NeSITeIbHOCTH, MO3HAHUSI M CaMOIMO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIMI), MUMEIOIINUX
YHUBEPCATbHOE 3HAUCHUE JIJIS PA3IUYHBIX BHJIOB ICATEIHHOCTH;

— ¢opmupoBanue 00IIeH (YHKIIMOHATBPHOW W €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM 4YHCIIC
YMEHHI OOBSACHATH U OLEHUBATH SBJICHUS OKPYXAIOUIETO MUPA, UCIONb3ys 3HAHUS U OIBIT, MOJTYYCHHbIE
IpU W3YYEHUHM XHMHH, MPUMEHATh MX MPU pPEUIeHUH MpoOJeM B TOBCETHEBHOM XH3HU M TPYAOBOM
JeSITeNbHOCTH,

— (¢opMupoBaHHE Yy OOYyYaIOIUXCS TYMAHHUCTUYECKUX OTHOINCHWH, TIOHMMaHUS I[[EHHOCTHU
XUMHUYECKUX 3HAHUN N7l BBIPAOOTKU 3KOJIOTUYECKHU IIeJIeCOO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
NEeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY>KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO i CAMOBOCITUTAHHIO HA OCHOBE
YCBOCHHSI  OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwis u
HAIPaBJIEHHOCTH JAJIbHEUIIEr0 00yUYeHUSI.

OO111ee yncno 4acoB, OTBEIEHHBIX JUIA U3yYEHUS] XMMHH Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus,
cocraBiseT 136 wacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kitacce — 68 wacoB (2 yaca B HEJIEIIO).

Peanuzanus nporpaMmel 1o yueOHOMY IpeaMeTy « XUMUsS» Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs C
2023-2024 y4eOHOrO rojaa mMoJpa3yMeBaeT HMCIOJIb30BaHHUE OOHOBIEHHOTO MaTE€pHaIbHO-TEXHUYECKOTO
OCHAIICHUS ,B TOM 4YHcle HU(PpPOBOro o0OpyIOBaHUS IE€HTPa 00pa30BaHUsI €CTeCTBEHHOHAYYHOI
HanpaBjeHHOCTH «Touka pocra». Ucnoab3oBanne obopynoBannsi «Touka pocta) npu peajausanuu
nanHoit OII mo3BoJisieT c031aTh YCI0OBHUA :

- JUTsl pacIIUPEHUsST COAEPKAHMS IIKOIBHOIO XMMUYECKOTO 00pa3oBaHuS ;

- JUTsI TIOBBIIIEHUS] TO3HABATENbHOM aKTUBHOCTH O0YyYaloUIMXcs B €CTECTBEHHO — HAyYHOU 00J1acTH;



- U1 pa3BUTHUS JIMYHOCTU peOCHKA B Ipolecce OO0ydeHUs XUMHH ,eTO CIOCOOHOCTEH ,(hOpMHUPOBAHUS U
YIOBJIETBOPEHUSI COLMAIBHO 3HAYMMBIX HWHTEPECOB U MOTPEOHOCTEI;

- Uil paboThl C OJAPEHHBIMHU IIKOJIBHUKAMH ,0praHU3allid HMX pa3BUTUS B PA3IMYHBIX O0JACTAX
00pa3oBaTeNbHON , TBOPYECKOM EATEIBHOCTH.

Onucanue MarepuaJibHO- TeXHHUYecKOW  0a3pl meHTpa «Touka pocra», MCNOJABL3YeMOro sl
peanu3anum o0pa3oBaTeJbHbIX IPOrpaMM B PAMKAaX NpenoJaBaHus XUMHH:

- Indposas (komnbroTepHas ) jdadoparopus (LIJI).



COILEPKAHUE OBYYEHHUA 8 KJIACC

IlepBOHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XUMUM B KU3HU 4elOBEKa. XHMMHUS B CUCTEME HayK. Tena W BelecTsa.
duznuecKkue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemecTB. [lonsATre 0 MeToax MO3HAHUS B XUMUH.
YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMECEi.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 53JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3ieMeHTOB. lIpocTeie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOcUTENbHAs MOJIEKyJsspHas Macca. MaccoBas J10yst
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monbs. MousipHas macca. B3auMocCBsI3p  KOJMYECTBA, MacChl W 4ucia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tsl o hopmynamMm XuMUYECKUX COETUHEHUH.

Pusznyueckue M XMUMHYECKUE SIBJICHUA. XHMHUYECKash peakuus U €€ MPU3HAKU. 3aKOH COXPAaHEHUs
Macchl BemecTB. XuWMHYecKHe ypaBHeHUs. Kitaccupukamuss XUMHUYECKUX peakiuil (CoenuHEeHus,
pa3noXKeHUs, 3aMEeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY10#, MpaBmiiaMu paboThl B 1abopaTtopuu U npuémamu oOparieHus ¢
1abopaTopHBEIM 000PYJIOBaHHEM, U3YUYCHUE M OMHCAHHE (PU3MUECKUX CBOMCTB OOpPA3IOB HEOPTaHHMUYECKUX
BelecTB, HaOmrogeHue (usndeckux (TUIaBIEHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAllUsg BOJbI) W XHMHUYECKUX (TOpEHHE CBEYM, MpPOKAIMBaHHE MEIHOW MPOBOJIOKH,
B3aMMO/JICIICTBIE Mella C KHUCJIOTOM) SIBI€HUH, HAONIOEHUE U OMNHCAHHE TMPU3HAKOB MPOTEKAHUS
XUMHYECKUX peaknui (pa3joKeHUe caxapa, B3aUMOJCHCTBHUE CEPHOW KHCIOTHI C XJIOpUIOM Oapwus,
paznoxenue runpokcuna meau (II) mpu HarpeBaHum, B3anMoaelicTBrE kene3a ¢ pactBopoM comu menu (II),
U3y4YeHHE CIOocOoOOB paslieleHHs CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIbTPOBaHHE, BbIapUBaHUE,
TUCTWUISIMS, Xpomarorpadusi, MPOBEIECHUE OUMCTKU TOBAPEHHOW COJM, HAOIIOACHHE M OIKMCaHUE
pe3yabTaTOB MPOBEACHUS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsS MACChl, CO3JIaHHE MOJeen
MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — anemMeHT U npoctoe BemecTBo. HaxoxaeHnue
KHCIIOpO/ia B Mpupoze, pu3nyecKkue U XUMHUYecKue cBoicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoaa. CriocoObl MOMydeHUs: KUCIOPoa B TaOOpaTopuu M MPOMBINIIICHHOCTH. KpyroBopoT Kuciopoaa
B nipupoae. O30H — aJTOTPOITHAS MOAU(DHUKAIIS KUCIOPOA.

TemnoBoit 3pdexT XxuMuyeckol peakliuy, TEPMOXUMHUYECKHUE YPAaBHEHUS, IK30- U IHIOTEPMUUYECKUE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOT'O CJIOA.

Bogopon — snmemeHT W mpoctoe BemecTBO. HaxoxaeHuwe Bomopoaa B mpupoje, (usmdeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comu.

Mossipabliii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBoucTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. HachllleHHBIE M HEHACHIIICHHBIC
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BOAE. MaccoBast 10151 BELIECTBA B PaCTBOpE. XMMHUECKHE CBOMCTBA
BoAbl. OcHOBaHusA. Ponb pacTBOpoB B mpHUpoAEe M B KU3HU 4YesloBeKa. KpyroBopoT BOAbI B HpHUPOJE.
3arpsi3HeHUe NpUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccupukanuss ~ Heopranmueckux — coeauHeHuil.  Oxcuapl.  Kiaccudukamust — OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIC) U HecoleoOpa3yromue. HoMeHkIaTypa OKCHIIOB.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuioB.

OcnoBanus. Knaccudukamnuss ocHOBaHHW: MIENOYM M HEPACTBOPUMEBIE OCHOBaHHS. HomeHkiaTypa
ocHOBaHUH. PU3NYECKHEe U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyyenue ocCHOBaHUM.



Kucnorel. Knaccuduxarus kuciaor. HomeHnkmarypa kucinor. dusnyeckue m XMMHUYECKHE CBOWCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. @u3nueckne u XUMU4YecKue cBorcTBa coiel. [lonydenue cone.

['eneTndeckas CBA3b MEKIy KJIIACCAMH HEOPTaHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpeNeieHNe COJEpKaHUs KHUCIOpoJa B BO3AyXe, IOIyYeHUE, COOUpaHHE,
pacrmo3HaBaHHe U U3YYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHIE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJAOM U
YCIIOBUSI BO3HMKHOBEHMS M TpEKpallleHus ropeHus (moxapa), O3HaKOMJIEHHE C 00pas3lamMH OKCHIIOB U
OINMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE M M3y4eHHE CBOWCTB BOAOpOJa (ropeHue),
B3auMojeiictBue Bojgopoga ¢ oxkcugom Meau (II) (BO3MOXKHO UCIONB30BaHKME BUJIEOMATEPHAIIOB),
HaOmoieHrne 00pa3IoB BEIIECTB KOIUYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOEHHOCTEH pACTBOPEHUS BEIICCTB
C Ppa3IMYHOM PpPAaCTBOPUMOCTBHIO, TPUTOTOBJIECHHUE PACTBOPOB C OMNPENETEHHOM MACCOBOM  J10oJeH
pacTBOPEHHOrO BEIIECTBA, B3aMMOJEWCTBHE BOJbI C MeTa/llaMd (HAaTpHUeM U KaiblueM) (BO3MOXKHO
UCIOJIb30BaHNUE BHJIEOMATEPHAIIOB), WCCIEAOBaHHE OOpa3lOB HEOPTraHMYECKHX BEUIECTB PA3IHUHBIX
KJIACCOB, HAONIOZCHHE HM3MEHEHUS OKPACKU WHAMKATOPOB B PACTBOpaxX KHUCIOT U IIENOYCH, H3y4YCHHE
B3auMozeicTBus okcuma Menu (II) ¢ pacTBopom cepHOW KHCIOTBHI, KHCIOT C METaJJIaMH, peaKIuil
HEWTpalIU3ally, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOTO MeTajlla JpPYruM H3
pacTBOpa COJIM, pEIICHHE HKCIEPUMEHTANbHBIX 3ajady Mo Teme «BaxHelue Kiacchl HEOPraHUYECKHX
COEAUHEHUIN».

Iepuonuueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jaemenToB /{. U. MenpaesieeBa.
Crtpoenue atomoB. XumMuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[TepBbie MOMBITKY KIACCUPUKALIUN XUMHUECKUX 3JIeMEHTOB. [IoHITHE 0 TpyIax CXOMHBIX AJIEMEHTOB
(IIenoYHbIe U MIEIOYHO3EMETbHBIE METaJUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT
amoTepHbIe OKCUABI U TUAPOKCUIBL.

[lepuonuueckuii 3akoH. Ilepumommueckas cucrema xumuyeckux siaeMmeHToB J[. M. Menpgeneena.
Kopotkonepuoanas u amuaHonepuoanas Gopmsel [lepuonnyueckoil cucTeMbl XUMHYECKUX demMeHToB JI. U.
Menpeneesa. [lepuoas! u rpynmnsl. @U3nyecKuii CMBICI IIOPSAIKOBOIO HOMEPA, HOMEPOB MIEPUOAA U IPYIIIBI
3JIE€MEHTAa.

Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTombl. DiekTpoHbl. CTpOSHHE JIEKTPOHHBIX 000JI0UYEK
aToMOB nepBbIX 20 xumudeckux 3yemMeHToB [lepuonuueckoit cucremsl Jl. 1. MenneneeBa. XapakTepucTrka
XMMHYECKOI0 3JIEMEHTA 110 €ro nojioxkeHuro B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUsI paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAaM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoguyeckoill CHUCTEMBbl XHUMHUYECKHX JJIEMEHTOB A
pa3BuTus Hayku U npaktuku. J[. . MenzaeneeB — yud€HbIN U Tpak1aHNH.

Xumuueckasi cBs3b. KoBaneHTHast (HOJsIpHAsT W HEMOJSPHAs) CBA3b. OIJIEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKHX AIEMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl oxucineHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil 3xcnepumenm:

M3y4YeHHE O0O0paslloB BEIIECTB METAIJIOB M HEMETaUIOB, B3aMMOJCHCTBHE THUAPOKCHIA IMHKA C
pacTBOpamMM KHUCJIOT W IIEJIO0YEH, IPOBEICHHE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakinii (rOpeHne, peakiuy Pa3IoKeHHs, COCTUHEHUS).

Mescnpeomemmnwie ceasu

Peanusanus MeXNpeaMETHBIX CBS3€M NMPU W3YYEHUHM XMMHHM B 8 Kjacce OCYLIECTBISIETCS uepes
HCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHHA, TaK U TMOHSATUH, SBISIIOIIMXCS CHUCTEMHBIMHU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO01ue ecTecTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIN (DakT, TMIOTE3a, TeOpus, 3aKOH, aHAIU3, CHUHTE3,
KIacCupUKalus, MEePHUOAUYHOCTh, HAONIOJACHHUE, HKCIEPUMEHT, MOJCITUPOBAaHUE, H3MEPEHHE, MOJIETb,
SIBJICHHE.

®usnka: marepus, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIbI, PAJIHOAKTUBHOCTD,
MOJIEKYJa, ODJIEKTPUYECKHM 3apsij, BEIIeCTBO, TeJI0, O0BEM, arperaTHOe COCTOSIHHME BellecTBa, Tas,
(bu3nUYecKre BeTMUNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COIHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TIOJE3HBIE UCKOITaeMbIe, TOIIIIUBO,
BOJIHBIE PECYPCBHI.

9 KUIIACC

BemecTBo 1 XMMH4YecKasi peakius

[lepuonuueckuii 3akoH. Ilepumomnueckass cucrema xumuyeckux siaeMmeHToB [l M. Menpgeneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB XMMHYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEePUOJIOB, KaJIHs, KaJIbLIUA U UX COCIMHEHHUI B COOTBETCTBUU C MOJIOKEHHEM 3ieMeHTOB B [lepuoanueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUIAbl XMUMHYECKOW CBSA3M. THUIBl KPUCTAIMYECKHUX PEIMIETOK, 3aBHCHUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHWMHUYECKHE CBONCTBA BEIECTB,
OTHOCSILUXCS K Pa3JIMYHBIM KJIACCaM HEOPTaHMYECKUX COCIMHEHUM, T€HETUYECKas CBSI3b HEOPTaHUYECKUX
BEILIECTB.

Knaccudpukanus XuMHUECKMX peakIuil MO pa3iMyHbIM MpU3HAaKaM ([0 YHUCIY U COCTaBy
YYacTBYIONIMX B pEaKIWW BEIIECTB, MO TEIJIOBOMY J(PQeKTy, MO0 HU3MEHEHHUIO CTEINEeHEeW OKHCICHUS
XUMHYECKHX D3JIEMEHTOB, MO OOpPaTHUMOCTH, MO YYacTHIO KaTalnu3aTtopa). DK30- M DHAOTCPMUUYECKUE
peakuuu, TepPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopoctu xuMuyeckoil peakuuu. [ToHsTHE 00 00paTHUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [loHATHE O TOMOrE€HHBIX M TreTeporeHHbIX peakuusx. [lonstue o kartanmusze. Ilomsatue o
XUMUYECKOM paBHOBeCUU. DaKTOPhI, BIUAIOINIME HA CKOPOCTh XHUMHYECKOM pEaKIuu U TOJIOKEHHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTENBHO-
BOCCTAHOBUTEIBHON peakuuu. CoCTaBIIEHHE YPaBHEHHM OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUUA C
MCIOJIb30BaHUEM METO/Ia SJEKTPOHHOTO OanaHca.

Teopus 3MEKTPONUTHUECKON AMCCOLUMALMU. DIEKTPOIUTHI M HEIIEKTPOIUThl. KaTHOHBI, aHHUOHHBI.
MexaHu3M IuccouManuy BEHIECTB C PA3JIMYHBIMU BUJAMU XMUMHYECKOW CBs3U. CTENeHb IUCCOLUALUU.
CunbHbIe U clladble JIEKTPOIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkIiii HOHHOTO OOMEHa, MTOJIHBIE M COKPALIEHHbIE
MOHHBIC ypaBHEHHUs peakuuil. CBOHCTBa KHCJIOT, OCHOBaHMW M COJIeil B CBeTe MpPEICTaBICHHNA 00
AJIEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHbIe peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJIETSIMU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTalsioB (TpaduTa W aiMasa), CIOKHBIX BEIIECTB (XJOpPUAA HATpPHsl), MCCIECIOBAHHE 3aBHUCHMOCTH
CKOPOCTH  XUMHYECKOW  peaKkIMH  OT  BO3JEHCTBUS  pa3lMYHbIX  (PAKTOpPOB,  HUCCIIEOBaHHE
AJNEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOLiecca AUCCOLUAIINHN KUCIIOT, Ieno4Ye U coseld (BO3MOXKHO
WCIIONBb30BAaHUE BHUJIEO MATEPHUAIOB), MPOBEJIECHUE OMBITOB, WIIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIACICHHWE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOUINX ~ MPUMEPhl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakuuil  (TOpeHHe, peaxkiuu
pa3oXKeHus, COETMHEHUS ), pacliO3HaBaHNUE HEOPTaHNYECKHUX BEIIECTB C MOMOIIbIO KAaUeCTBEHHBIX peaKiuil
Ha MOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTajuibl 4 MX coeJUHEHHSA

OOmast xapakTepucTuka TanoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpPHBIC CTENEHH
okucneHus. CTpoeHne u (U3NYECKHe CBOWCTBA MPOCTHIX BEUIECTB — TaJOT€HOB. XMMHUECKUE CBOICTBA Ha
npuMepe xjopa (B3auMOJCHCTBHE C MeETa/llaMH, HEMETajulaMH, Iesodamu). Xiopoomoposa. CossiHas
KHCIIOTa, XMMHUYECKHE CBOICTBa, MOy4eHHe, IpUMeHeHue. JeficTBue XJiopa 1 XJI0pOBOJOPO/Ia HAa OPTaHU3M
yenoBeka. BaxkHelme XJI0pu/Ibl U UX HaXO0KJICHUE B IIPUPOJE.

OOmrast xapaktepucThka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
creneHn okucieHusa. CtpoeHue U (uU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — KHUCJIOPOJa U CEpHI.
AnnorpornHbie MOIU(HUKAIIUKA KACTOpOAa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPO/I, CTPOCHUE,
¢busznueckue U XUMUYeckue cBoicTBa. OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (U3WUECKHe W XUMHYECKHE CBOHCTBa (00mMe Kak TPENCTaBUTENs Kiacca KHUCIOT U
cnenuduueckre). XuMUYeCKHe peakiny, JIexKalue B OCHOBE MPOMBIIIEHHOTO CII0c00a MOIyYeHHs CEpHOM
kucioThl. [IpuMenenue cepHoil KucIoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKlus Ha Cyib(ar-uoH.
HaxoxneHue ceppl M €€ COCIMHEHMH B IpUpOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl
COCMHEHUSIMH cepbl (KUCIIOTHBIE JOKIM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
MpeI0TBPALLECHUSI.

OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHN OKHUCJICHUS. A30T, paclnpocTpaHeHHEe B Mpupoje, (U3NYecKHe W XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mnpupone. AMMHAaK, e€ro (usuyeckue M XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE H
npumeHenue. Conu aMMOHUSA, MX (U3MYECKHE U XMMHUYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakius Ha HOHbI aMMOHHS. A30THas KUCJIOTa, €€ MojydyeHue, (U3NYecKue M XMMHUYECKHE CBOMCTBA
(oOmme Kak MpEACTAaBUTENs Kiacca KHCIOT M crneuudpuyeckue). Vcmoinp3oBaHME HUTPATOB U COJEH
aMMOHHMSI B KayecTBE MHUHEPAIbHBIX YNOOpeHHH. XUMHUECKOE 3arpsa3HEHHE OKpYKAIOUIeH cpelibl
COCTUHEHUSIMU a30Ta (KHUCIIOTHBIE MOXAH, 3arpsi3HEHHWE BO31yXa, MHO4YBbl U BojxoémoB). Docdop,
ajutoTpornable Moaudukamuu docdopa, duzmdeckue m xummueckue cpoicta. Oxcupa docdopa (V) u
dbochopnHas kucnora, GuznUeckrue W XMMHUYECKHE CBOMCTBa, mojydeHwe. lcmonb3oBanue ¢ocdaToB B
KaueCTBE MUHEPATbHBIX YIOOPECHUH.

OOmast xapakrepucTtuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
CTETeHU OKUCJIEHMs. YTIEpo, aJUIOTPONHbIE MOAU(DUKAIINY, PACIPOCTPAaHEHUE B MPUPOJE, PU3NUECKHUE U
XUMHUYECKHE cBOMcTBA. AncopOius. Kpyrosopot yriepona B npupojae. OKcuasl yriepoaa, ux Gu3ndecKue
U XMUMHYECKHE CBOWCTBA, JACHCTBHME HA KUBBIE OPraHU3Mbl, MOJYYEHHE W MPUMEHEHHE. DKOJIOTMUYECKUE
npoOyieMbl, cBsi3aHHbIe ¢ okcugoMm yriepoga (IV), rumore3a TI00aTbHOTO TOTEIUICHHUS KIIMMATa,
MapHUKOBBIN 3 deKT. YroapHas KUCI0Ta U € o, UX (pU3nUecKre U XUMHUYECKHe CBOMCTBA, OJyuYeHUE U
npuMmeHenue. KauectBeHHas peakiusi Ha KapOoHaT-uoHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO03HCTBE.

[TepBoHayanbHbIE TTOHIATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHOJ, TJIMIEPHH, YKCyCHast KucioTta). [IpupoaHble HCTOYHUKU YTII€BOAOPOAOB (YroJib,
MPUPOJHBIN Ta3, He(PTh), TPOAYKTHI HUX TepepaboTku (OCH3WH), UX POJIb B OBITY W TIPOMBIILICHHOCTH.
[TonsiTHE O OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KHUPaX, OCIKaX, YIIEBOAAX — U UX POJIA B )KU3HU YEIIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTMHEHUM.

Kpemuwnii, ero ¢usmyeckne W XWMHUUYECKHE CBOWMCTBA, MOJIydeHHE M TpuMmeHeHue. CoeauHeHUus
KpeMmHHs B ipupoje. O0muue npeacrasieHus o0 okcuae kpemuaus (IV) u kpemuueBoit kucinore. CUITUKATHI,
WX HUCIOJB30BaHHWE B OBITY, B MPOMBINUICHHOCTH. BakHEWINe CTpOUTENbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30macHOro NCIOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB
B IOBCEIHEBHOM XU3HMU.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIIOTBI, MpPOBEACHUE
KAueCTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI U HAOIIOACHHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAOIINE



¢usznueckue M XUMHUYECKHE CBOICTBa TallOTEHOB U MX COEOUHEHHI (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), O3HAKOMIIEHHE C 00pasliaMu XJIOPUAOB (TaIOTEHUIOB), O3HAKOMJICHHE C oOpa3iamu
ceppl U e€ CcoeAMHEHHSIMH (BO3MOXXHO WCIIONB30BAaHUE BHJICOMATEPUAIOB), HAONIOJCHHUE TIpolecca
oOyriauBaHUs caxapa MOJA JEWCTBUEM KOHLIEHTPUPOBAHHOW CEpPHOW KHUCIIOTHI, HU3y4EHHE XHMHUYECKUX
CBOMCTB pa30aBICHHON CEpPHOW KHUCJIOTHI, TMPOBEACHHE KA4YeCTBEHHOW peaknuu Ha Cyiab(aT-uoH u
HaOI0IeHNe MpU3HaKa e€ MPOTeKaHMsl, 03HAKOMJICHHE ¢ (PM3MUYECKUMHU CBOMCTBaMHU a30Ta, dochopa U ux
COeMHEHUI (BO3MOXKHO HCIHOJB30BAaHHWE BHUAECOMATEPHUATIOB), OOpa3laMu a30THBIX M (POCHOPHBIX
ynoOpeHui, MoilyueHue, coOupaHHe, pacrno3HaBaHUE W M3yYCHHE CBOMCTB amMMHakKa, IPOBEICHUE
KAueCTBEHHBIX peakuuid Ha MOH aMMOHMS U QocdarT-MOH U H3ydeHHEe MPHU3HAKOB HX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCHOJIB30BAHUE
BUJICOMATEPHAIIOB), HM3y4YE€HHE MOJENeH KpUCTALTUYECKNX pemérok anMasa, rpadura, QymiepeHa,
O3HAaKOMJIEHHE C MPOIECCOM aJCOPOLUU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOTra3a, MojlyuyeHue, coOupaHue, pacro3HaBaHUEe U U3yUYE€HUE CBOMCTB YIJIEKHCIIOTO ra3a, IpoBe/IeHUE
KAueCTBEHHBIX peakIWii Ha KapOOHAT M CHIMKAT-UOHBI M H3yYeHHE MPU3HAKOB WX NPOTEKAHUS,
O3HAKOMJICHUE C MPOAYKIMEH CHIMKATHON MPOMBIIIICHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3a7ad IO
TeMe «BakHelIne HeMeTalIbl U UX COCTUHEHHUSD.

MeTaJuibl M UX COeIMHEHUS

OOmiasi xapakTepuCTUKa XUMUYECKMX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM WX TIOJOKEHUS B
[lepuonnueckoii cucreme xumuyeckux snemeHToB JI. M. MengeneeBa u crpoenust aromoB. CtpoeHue
MeTauIo0B. MeTamndeckas CBsi3b M METaJUNIMYECKasi KPUCTAUIMYECKash PEMIETKA. DIEKTPOXUMUYECKUN Psif
HamnpspDKEHUH MeTauioB. DU3HYECKHE M XMMHUYECKHE CBOWCTBAa MeTayioB. OOmmMe crnocoObl MOTydeHHS
MeTayioB. [ToHATHE 0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Kopposuu. CrutaBsl (CTamib,
9YT'yH, TIOPATIOMUHUN, OpPOH32) U UX IPUMEHEHHE B OBITY U TPOMBINIIICHHOCTH.

[Ilenounble MeTamibl: mosiokeHwe B Ilepuogmyeckoil cucteMe xuMHYecKux siemMeHtoB J[. U.
MenpeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIeHHE B mpupone. Puznyeckue M XMMHYECKHE CBOWCTBa (Ha
npuMmepe Hatpus U Kanus). OKCUABI U THAPOKCUABI HATpUs U Kanud. [IpruMeHeHune menoyHbIX MEeTauioB U
HX COCIUHEHUI.

[[lenoyHo3eMenpHbIE METAUIBl MarHuii W KajublUMil: MojoxeHue B Ilepuonnueckoin cucreme
xuMHuueckux anemeHToB [. 1. MenaeneeBa, cTpoeHrne UX aTOMOB, HaXOXKJICHHE B Mpupoje. Puznueckue u
XMMHUYECKHE CBOMCTBA MarHus M Kanplus. Bakneimme coequHeHUs Kanblus (OKCUI, THUIPOKCHUI, COJIN).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxxkenne B Ilepuogmueckoit cucremMe xumuueckux snemeHtoB . M. Menneneena,
CTpOEHHE aToMa, HaXOXkJeHue B mpuponae. dusznueckre U XMMHUYECKUE CBOMCTBA almtoMUHUSA. AMpOTepHbIe
CBOMCTBA OKCHJIa U TUIPOKCH]Ia ATFOMUHHS.

Keneszo: monoxenue B Ilepuomuueckoit cucreme xumuueckux snemeHtoB JI. M. Menneneesa,
CTPOCHUE aToMa, HaxoxieHue B mpupoje. Pu3uyeckue M XUMHUYECKHUE CBOMCTBa xeneza. OKcHbI,
ruapokcuabl U cou xenesa (11) u xxenesa (II1), ux cocra, cBOWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMud METAUIOB M CIUIaBOB, HMX (DU3MUYECKMMU CBONCTBAMH, H3ydeHUE
pE3yNbTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJlbLiUg U HATPUS C BOAOH (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIeIOBaHNe CBOMCTB JKECTKOM BOJIBI, MpoOIlecca TOPEHus kKeye3a B KUCI0poie (BO3MOKHO UCIIOIb30BaHUE
BHUJIEOMATEpPHAIOB), TMPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pEaKUUid Ha HOHBI: MAarHus, KaJblusi,
amomuHus, 1uHKA, keneza (II) u »xemesa (III), memm (II), HaOmromeHWe W OMUCAaHUE TPOIECCOB
OKpAallIMBaHUs TJIAaMEHU MOHAMU HATPHs, KaJlus U KaJblus (BO3MOXHO UCIOJIb30BaHUE BHUIEOMATEPUAIIOB),
uccienoBaHre amMQpOTEpHBIX CBOWCTB THUAPOKCHIA QIIOMHUHHS W THAPOKCUAA IIMHKA, pelIeHue
AKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxxHel e MeTaibl U UX COSAUHEHUS».



XuMHUSA U OKPYKAKOIIAs cpeaa

BemecTBa u marepuansl B MOBCEJHEBHOM KU3HU 4YeJOBEKa. be30omacHoe MCIoab30BaHUE BELIECTB U
XUMHYECKHUX peakiuii B ObITy. [TepBasi HOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XuMUYecKoe 3arps3HEHHe OKpYXKaroliei cpelsl (mpeaenbHas AOMyCcTUMas KOHIEHTpAIUsl BEIEeCTB,
nanee — [1J1K). Posib XxuMuu B perieHUN SKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii 3xcnepumenm:

H3y4eHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJIOB, MIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemnwie ceazu

Peanuzanusi MexnpeaMEeTHBIX CBSI3ed NMpU W3YYEHMM XMMUU B 9 Kiacce OCYIIECTBIISETCS uepe3
MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA, TaK U TOHSATHH, SBISIFOIIMXCS CHUCTEMHBIMHU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYyYHbIE TIOHATHSA: HAay4YHBIA (akT, TMIOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTES,
KjaccupuKanus, MNepUOAUYHOCTb, HAONIOACHHUE, HKCIEPUMEHT, MOJEIUPOBAaHUE, H3MEpPEHHE, MOJEIb,
SBJICHHUE, TAPHUKOBBIH 3((EKT, TEXHOIOTUSI, MATEPUAIIBI.

®dusnka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, HU30TOIMbI, PAJIUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUYECKUl 3aps/], MPOBOIHUKH, MOJIYIPOBOIHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTMUECKas PeIIETKa,
CIUIaBbI, (pU3MYECKUe BEIWYMHBI, CIUHUIBI W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Connre.

buonorusi:  orocuHTe3, nmpIxaHwe, Owocdepa, HIKOCHUCTEMA, MHUHEpAJIbHBIE  yIOOpEHWS,
MHUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBhI, MUTATEIbHbBIE BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPOJIbI, TTOJIE3HbIE HCKOMIAEMbIE, TOIUIHBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA IPOI'PAMMBI 10 XUMHUN HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO 0OIIero oOpa3oBaHUS JOCTUTAIOTCS B
XxoJe OOy4YeHHs] XMMUU B €IUHCTBE Y4YeOHOH M BOCHUTATENBHON NEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUMCKUMHU COLUOKYIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU
B 00IIIeCTBE NMpaBUIAMHU M HOPMaMU MOBEACHUS M CIIOCOOCTBYIOT MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS
Y COIMATM3AIIN 00YJaIOIIUXCSI.

JInuHOCTHBIE pE3yabTaThl OTPAXAIOT TOTOBHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIMPEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
YacTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HACJIEIUIO,
MOHVMAHUS 3HAYCHUsT XMUMHYECKON HAyKH B JKU3HHM COBPEMEHHOTO OOINeCTBa, CIOCOOHOCTH BIIAJICTh
JOCTOBEPHOUN MH(OpPMAIHEH O MEePEIOBbIX JOCTHKCHHUSIX M OTKPBITUSIX MHPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOro BOCIIUTAHMS:

MPEACTABICHUSI O COLMAIbHBIX HOPMAax M MPaBUJIAX MEXIJIWYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, y4eOHOUCCIIeIOBATENLCKOM, TBOPUECKON 1
IPYTUX BUJAX JI€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW NEATEIbHOCTH MPU BBHITOJIHEHUU
yueOHBIX, [O3HABATEJIbHBIX 33/a4, BBIMNOJHEHHMH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3/IaHUU Y4EOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHUIO W B3aMMOIIOMOIIM B TIPOIECCE ITON y4eOHOH NesaTenbHOCTH,
TOTOBHOCTU OLIEHUBAaTh CBOE IOBEIECHHUE M TOCTYNKH CBOMX TOBAapUILEH C MO3UWLHUU HPABCTBEHHBIX M
MIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIIEICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUECKHE TMPEACTaBICHUS O BELIECTBE U XHUMHUUYECKOW pEaklUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH M COCTaBIISIONIME OCHOBY JUIsl TOHUMAHHUS CYIIHOCTH HAy4YHOU
KapTUHBl MHUpPA, NPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOABI, B3aUMOCBSI3AX
YyeJoBeKa C MPUPOIHOM CPesIoH, O PO XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAMIPABJIICHHBIC HA TOJIyYCHHWE HOBBIX 3HAHWHA MO XWMHUHU, HEOOXOIMMBIE
Ui OOBsSCHEHUsT HAOMIOJAaeMBIX TMPOIECCOB U SBJICHUI, IO3HABATEeNbHOH, WH()OPMAIIMOHHOW U
YUTATEIBCKON KYIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW pabOThl C Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHI0O M T[O3HAHHIO, JI0OO3HATENBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW W  HCCIENOBATENIbCKOW  JEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS O0yUYCHUS B TajbHEHIIEM;

4) popMupoBaHus KyJbTYPbl 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMSI K CBOEMY 3I0pPOBbIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 JKU3HH, OCO3HAHWE IOCIEICTBUNA W HENpPUSTHE BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEeHHUs ), HEOOXOUMOCTH COOIOCHHSI MPaBUil O0€30MaCHOCTH MPH OOPALIEHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HHU;

5) Tpya0BOro BoCIuTAHMSA:

WHTEpEC K MPaKTUYECKOMY M3Y4YCHHIO Mpodeccuil u Tpyna pa3IuvyHOro pojia, YBAXKECHHE K TPYLy U
pe3yiabTaTaM TPYIOBOH AESATENbHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BHIOOP HMHAMBUAYAJIBHON TpPaeKTOPUM MPOJOIDKEHUST 00pa3oBaHUs € y4&€TOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEeOHOCTEH, YCHEIIHON
npodecCHOHATLHON ACSITENFHOCTH M PAa3BUTHS HEOOXOMWMBIX YMEHUH, TOTOBHOCTh aNalTHPOBAThCS B
npogeccuoHaIBLHON Cpejie;



6) 3K0J10rM4YeCcKOro BOCIMTAHUSA:

9KOJIOTHUYECKHU 11eJeco00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK UCTOYHHUKY JKU3HHM Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMSI, IMOHUMAaHHE IIEHHOCTH 370pOBOTO0 W 0Oe30omacHOro obpa3a KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIIOACHHUS
MpaBWJ1 6€30MacHOr0 MOBEICHUS MTPH paboTe ¢ BEHIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 370POBbIO
M KM3HHU JIFOJICH;

CIIOCOOHOCTH TPHMEHSTH 3HAHUS, MOJydaeMble TpU H3YyYCHUH XWMHH, IS pPEIIeHUs 3ajaad,
CBSI3aHHBIX C OKPYXKAIOUIEH NPUPOJHON CPEAOW, IJid TMOBBIMICHUS YPOBHSA 3KOJOTHYECKON KYJIbTYpBHI,
OCO3HaHUs TNI00aJIBbHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJieM U MyTell MX pelIeHus] MoCPeICTBOM METO0B
XUMHUH, O3KOJOTMYECKOrO0  MBIIUICHUS, YMEHHUS  PYKOBOJACTBOBaTbCA HMM B  IIO3HABATEIIbHOW,
KOMMYHUKATUBHON U COLIMAJIBHOW IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX PE3yabTAaTOB BBLACISAIOT 3HAYUMbIE 711 (OPMUPOBAHUS MUPOBO33PEHUS
OOIIeHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIUI, THUMOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H
JPYTOE.), KOTOPhIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX M MO3BOJSIOT Ha OCHOBE
3HAHUW W3 3TUX MpeAMETOB (OPMHUPOBATH MPEACTABICHHE O IEJIOCTHOW HAy4yHOW KapTUHE MHpa, U
yYHHUBEpcaJbHble yueOHble IecTBHsS (ITO3HAaBaTElIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHBHBIE), KOTOPbHIE
obecnieunBalOT (HOpMHpPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
yueOHOI 1eITeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornyeckue aeicTBuA:

YMEHHUS HCIOIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM: paCKpbIBATH CMBICI
XUMHYECKUX TOHATUN (BBIACISATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTUMHU
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHS 7151 OOBSCHEHHS OTJCNbHBIX (PAKTOB U SIBICHUMN, BEIOUpPATh OCHOBAHUS
U KpUTEPUU JJI KJIacCU(PUKALNU XUMUYECKUX BEIIECTB U XMMHUYECKUX PeaKlUid, ycTaHaBINBaTh IPUYUHHO-
CIICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3YYCHHsI, CTPOUTH JIOTHUECKHUE PACCYXKIEHUs (MHIYKTUBHEIC,
NeAYKTUBHBIE, 10 aHAJIOTUHU), AEJIaTh BHIBOJIbI U 3aKITIOUCHUS,

yMEHHE TpPHUMEHATh B IIpollecce TIO3HAHUS TMOHATUS (IpeIMETHble U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIOJIb3yEMbIE B XUMUHU, MPe0OpPa30BbIBATh IMIMPOKO MPUMEHSEMBIE B
XUMHUH MOJICNIbHBIC TPEJCTABICHUS — XUMHYECKUW 3HAK (CHMMBOJ JJIEMEHTa), XUMHUYecKas Qopmyna U
YpaBHCHHE XHMHUYECKON pEaKIuu — MPU PEHICHUH Yy4eOHO-TIO3HABATENBHBIX 3313y, C Y4ETOM DITHUX
MOJICTIbHBIX MPEACTABICHUHN BBISABISATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA U3Y9aeMbIX 00BEKTOB
— XUMHUYECKMX BEIIECTB U XUMHUYECKMX pEaKIHi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, HPUYUHHO-
CJIEICTBEHHBIE CBSI3M U MMPOTUBOPEUHS B MU3y4aeMbIX MIPOLECCaX U SIBICHUSIX.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUSA:

YMEHHE HCIO0JIb30BaTh IOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TakXke B
KauyecTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpuoOpeTeHnue OmbITa 1O IUIAHUPOBAHMIO, OpPraHU3alMd M  NPOBEIACHUIO  YYCHHMUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M IPOIIEecca, CAMOCTOSITENILHO TPOrHO3UPOBATH €r0 PE3YIIbTaT,
dbopMynupoBaTh 0000IIEHUST ¥ BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCICIOBAHUS, COCTABIIATh
OTUYET O MPOCIIAHHON padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3IWYHBIX BUAOB U (HopM
MPEACTABICHUS, TMOJIYyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JUTEpaTypa XUMHYECKOTO
CoJiep>KaHusl, CIpaBOYHble MOCOOus, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TMPUMEHSATh pPa3jINYHble METOABl W 3alpochl TpU MOUCKe W oTOope uHboOpmanuu u
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JUIS BBIMOJTHCHHUS Y4YEOHBIX U TIIO3HABATENBbHBIX 33]a4
ompeneaéHHOTO  TUMA, TNPUOOPETeHWE OmbiITa B 00JACTH  HWCIONB30BaHWS ~ MHGPOPMAIIMOHHO-



KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIaICHUE KYJIbTYPOH aKTHUBHOI'O HMCIOJIb30BAHUS PAa3IMYHBIX TOMCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAIBbHYIO (QopMy mpeAcTaBieHus HHPOpMANMH |
WJUTIOCTPUPOBATH PeIllaeMbIe 33a4l HECIOKHBIMU CXEMaMHU, IUarpaMMaMu, IpyruMu popmMamu rpaduku u
UX KOMOMHALIUAMU;
yYMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B Mpollecce YU4eOHON U HCCIeA0BaTENbCKON AESITeTbHOCTH
MH(OPMALIMIO O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3iCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle NpUpPOIHON CPELBI.
KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBHS:
YMEHUS 3aJaBaTh BOMPOCH (B XOJe Arayiora U (WJIM) IUCKYCCUM) TIO CYIIECTBY OOCYXIaeMOU TEMBI,
(hopMyIUpOBaTh CBOU MPEIOKECHHSI OTHOCUTEIHHO BHIMIOTHEHHSI IPEITIOKEHHOM 3a/1a4H;
YMEHHS TPEICTaBIATh IMOJIYYEHHBIE pe3yibTaThl IMO3HABATEIHHON JEATEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJiaTh MpPe3eHTAIMI0 PEe3yIbTaTOB BBHIMOJIHEHHUS! XHMHUYECKOTO SKCIIEpUMEHTa
(J1abopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);
YMEHHS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOWM TIO3HABAaTEIbHOW U
HCCIIEIOBATENILCKON JIEATENHHOCTH TPHU PEIICHWH BO3HHUKAIONIMX TMPOOJIEeM Ha OCHOBE y4uéTa OO0IUX
MHTEPECOB U COIJIaCOBaHUS MO3UIUil (00CyXIeH!s, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KpUTEpUEB M0 OIICHKE KayecTBa BHIIIOJHEHHOW paboThl U IpyTHe).
PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIE AeiicTBUS:
YMEHHE CaMOCTOSATEIBHO OMpEACNATh IEeNH JeATeNbHOCTH, I[UIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh M MpPH HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JAESTENbHOCTb, BbIOMpaTh Hauboiee
¢ exTuBHBIC CIIOCOOBI pelieHUs YYEOHBIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIBLHO COCTABIIATH WIIH
KOPPEKTUPOBATh IPEIIOKEHHBIA QJITOPUTM JIEHUCTBHUM IIPU BBIIOJHEHHUH 3aJaHUM C y4ETOM IIOJIy4CHUS
HOBBIX 3HAHUI 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX, OLIEHUBATH COOTBETCTBHE MOIYICHHOTO
pe3ynbTata 3asBJICHHOW €M, YMEHHE HCIOJb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI, MpeJuiaraembie B
YCJIOBUHM 3aJIaHHI.
INPEIMETHBIE PE3YJIBTATbHI
B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO O0S3aTENBLHOTO COJCPIKAHUS, YCTAaHOBICHHOTO
naHHOM (enmepanbHOM paboyeil MporpaMMOM, BBIIEISAIOT: OCBOCHHBIC OOYYArONIUMHUCS HAydHBIC 3HAHUS,
YMEHHUS U cIIOCOOBI JeHCTBUH, criennduyeckue aas npeaMeTHon o0aacTu « XUMHUS», BUIbI AESTEIbHOCTH 110
MOJIYYE€HUIO0 HOBOTO 3HAHUS, €0 HHTEPIPETAIIMH, TPEOOPA30BAHUIO U MIPUMEHEHHIO B PA3IMYHBIX YUCOHBIX
Y HOBBIX CUTYAIIHSIX.
K konmy oOyueHuss B 8 kjacce mpeIMeTHBIC PE3yNbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIIMXCS YMEHUMN:
® pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSATHN: aToM, MOJIEKYJa, XUMHUYECKUN DJIEMEHT,
MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEINIbHASI aTOMHAsi ¥ MOJICKYJISpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JIOJiI XMUMHYECKOTO JJIEMEHTa B COCAMHEHUU, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJlb, DJEKTPOOTPULIATENIBHOCTh, CTEMEHb OKUCICHHS, XHUMHUYECKas peaKIus,
KJaccupuKalus peakuui: peakiuu COCOUHEHMs, peaklUu pa3ioXKeHHs, peaklud 3aMelleHus,
peakiuu 0OMeHa, SK30- U SHIOTEPMUYECKHE PEaKINH, TeIIoBOU 3(PQeKT peakiuu, Sapo aToMma,
ANIEKTPOHHBINA CJION aTOMa, aTOMHash OpOUTallb, PallyC aromMa, XUMUYECKas CBS3b, MOJIIpHAS U
HEMoJIIpHasi KOBAJICHTHAsl CBSA3b, MOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOpP, MaccoBasi A0S
BelecTBa (MMPOIICHTHAs! KOHIIEHTPAIUsI) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHATH 3TU MOHATHS HpU
OIMCAaHUU BEIIECTB U UX MPEBPALICHUII;

® CIIOJIb30BaTh XUMHUYECKYIO CHMBOJHMKY JJisi COCTaBlieHUS (OpMYyNl BEIIECTB U YypaBHEHUH
XUMHYECKUX PEAKIIU;

® ONpEeNeNsTh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTENEHb OKHCIIECHUS
JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy



coequHeHu o GopmynaM, BU XUMUYECKON CBsI3U (KOBAJICHTHAs U MOHHAsA) B HEOPTaHUYECKUX
COCJIMHEHMUSIX;

packpsiBaTh cMbica [lepunoandeckoro 3akona JI. 1. MeHneneeBa: 1eMOHCTpUPOBATh TOHUMAaHUE
MEePUOJNYECKONH 3aBHUCHUMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT WX IIOJIOKCHHUS B
[lepuoanueckoii cuctemMe, 3aKOHOB COXpPaHEHHUsI MAaCChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YEeHHs, 3aKOHa ABOraipo;

OMKCHIBATHL M XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoamueckoit CHCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3iinyaTh MOHATUA «TJIaBHas moarpynna (A-rpynma)» u «mobounas noarpynma (b-
TpymIma)», Maabie U OOJbIINE MEPUOABI, COOTHOCUTh 0003HAYCHHS, KOTOPbIE UMEIOTCSI B TabIuIe
«Ilepuognueckas cucrema xumuueckux odaeMeHTtoB [[. M. MeHneneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOCHHS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsAn sapa, oodinee
YHCIIO 3JIEKTPOHOB U pacpe/iesieHre UX MO 3JIEKTPOHHBIM CII0SM);

KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHl, HEOPraHUYECKHE BELIECTBA, XUMHUYECKHE PEaKIUuu
(TI0 YMCTy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEUIECTB, IO TEIIOBOMY (P deKTy);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACcCOB,
MOATBEPK/1asi OMHCAHUE MPUMEPAMU MOJIEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKUX
peaKLuii;

MIPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCTISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO JJIEeMEHTa Mo ¢opMylie COCIUHEHHUsS, MACCOBYIO [OJIIO0 BEIIEeCTBA B PacTBOpE,
MIPOBOAMTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peaklnu;

MPUMEHSITh OCHOBHBIE ONEpPAllii MBICIUTEILHON NEATEILHOCTH — aHalIN3 M CHHTE3, CpaBHEHUE,
000011IeHIe, CUCTEMaTU3alNI0, KIacCU(PHUKAINIO, BBISIBJICHHE MPUYUHHO-CIEICTBEHHBIX CBSI3EH —
JUIS M3yYEHHUs CBOWCTB BEIIECTB M XHMMHUYECKUX pEAKIUil, €CTeCTBEHHO-HAYYHbIE METO]IbI
MO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),
ClIeIoBaTh MpaBUJIaM TOJb30BaHUS XMMHUYECKON MOCYAOH U J1a00paTOpHBIM O0OpYyIOBaHUEM, a
Tak)Ke MpaBUIaM OOpAIEHUsI C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKLHUSIMHU TIO BBITOJHEHUIO
71a00paTOPHBIX XMUMHMYECKHX OIBITOB IO IOJYYEHHIO M COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB
(BomopoJla W KHCIIOpOJa), MPUTOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHOW MAacCOBOW JoJiei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATb M MPOBOJUTH XHUMHUYECKHE HKCHEPUMEHTHI IO
pacrlo3HaBaHWIO PACTBOPOB IMIEIOYEeH M KHUCIOT C TOMOINBIO HWHAWKATOPOB (JIAKMYC,
¢beHondrasenH, METUIOPAHXK U APYTHE).

K konmy oOyueHust B 9 KJiacce MpeaMETHBIC pPe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTDH Y O0YUYAIOIINXCS YMEHHUMN:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX TOHSTHH: XUMHUYECKHH AJIEMEHT, aTOM, MOJICKYIIa,
WOH, KaTUOH, AaHUOH, TMPOCTOE  BEHIECTBO,  CJIOXXHOE  BEIIECTBO,  BAJIEHTHOCTb,
BHGKTpOOTpI/ILIaTe.HBHOCTB, CTCIICHb OKHCJIICHHUA, XHMHUYCCKasA peaKumI, XUMHUYCCKasd CBA3b,
TEII0BOM A (PEeKT peakuuu, MoJb, MOJSPHBIA 00BEM, PacTBOP, AJAEKTPOJIUTHI, HEIICKTPOJIHUTHI,
AJICKTPOJIUTHYECKAST JUCCOIMAINSI, PEaKIMd HWOHHOTO OOMEHa, KaTaJu3aTop, XUMHYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCIHUTCIIb, BOCCTAHOBUTCIb, OKHCIICHUC MW BOCCTAHOBJICHUC, aJIJIOTpOHI/ISI, aM(bOTepHOCTB,
XUMHUYECKas CBsI3b (KOBAJICHTHAs, MOHHASI, METAJUTUYECKAs ), KpUCTAILTNYECKas pemeéTKa, KOPPO3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEeaKIUM, TpeAebHO qonyctuMast Konnentpauus [TJIK
BEIIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUN U MPUMEHSTH 3TH MOHATHS MPU
OIMCAHUU BELIECTB U UX MPEBPALLECHUN;



UCTOJb30BaTh XMUMHMYECKYI0 CHUMBOJHMKY JJIsi COCTaBJI€HUS (OPMYN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIU;

OIpENeNIATh BAJCHTHOCTb M CTENEHb OKUCIEHUS XHMHUYECKHX JJEMEHTOB B COCIMHEHUSX
pa3IMYHOIO COCTaBa, IMPHHAUIEKHOCTh BELIECTB K ONPEIENEHHOMY KJacCy COEAMHEHUH 1o
dbopmynaM, BHJI XUMHUYECKOH CBSI3M (KOBAJICHTHAas, MOHHAS, METAJUINYECKas) B HEOPTaHMYECKUX
COCMHEHUSX, 3apsi/l MOHA MO XUMHYECKOH (hopmyse, XapakTep Cpelasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHUH, TUIl KPUCTAUIMYECKON PEeHIETKY KOHKPETHOTO BEILECTBA;
packpbiBaTth cMbicn [lepuogmueckoro 3akona /[[. M. MenneneeBa M IE€MOHCTPUPOBATH €O
IIOHMMaHMEe: ONMChIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepumonuueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1o0oudHas
noarpynna (b-rpynma)», mansle W OOJbIIME TEPUOJIBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpHIE
UMEIOTCS B TEPUOJMYECKO TabiuIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3aps] sAApa, 00Iee YHUCIIO IEKTPOHOB U paclpeeeHue ux 1o
JIEKTPOHHBIM CJI0SIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX
COEIMHEHUH B Mpe/esiax MaJbIX EPHUO/IOB U TJIABHBIX MOATPYII C YUETOM CTPOCHUS UX aTOMOB;
KJ1accu(UUUpoBaTh XMMUYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XMMHUYECKHE DPEaKLUu
(10 YMCITy M COCTaBy YYacCTBYIOIIUX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY 3((deKTy, 1o u3MeHeHHIO
CTETICHEH OKMCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CleHU(pUUECKUE XUMHUECKHE CBOMCTBAa MHPOCTHIX H
CJIO’KHBIX BEILECTB, MOATBEPXK/Iasi ONMUCAHHE IPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIHii;

COCTABIISATh YPaBHEHHUS AJNEKTPOIUTUYECKON AUCCOLMAIMM KHUCIIOT, IIEI04Yel U COJel, MOJIHBIE
COKpAIlléHHbIE YPaBHEHHUS PEAKIMi MOHHOrO OOMEHAa, YPaBHEHUS pEaKIHi, MOATBEP>KIAOIINX
CYIIECTBOBAHME T€HETHUECKON CBSA3M MEK/Yy BEIIECTBAMH PAa3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYLUIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MOCPEICTBOM COCTAaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXHOCTH MPOTEKAHUS
XUMHAYECKHX MPEBPALICHUN B PA3TUUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIBHYI0 MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMysae COEIWHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEaKIIUH;

coOJroIaTh TMpaBUiIa TOJIB30BAaHUS XMMHUYECKON IMOCYA0M U 71a00opaTOpHBIM OO0OpYIOBaHUEM, a
TaKXe MpaBuiia OOpalleHusl C BEIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMH IO BBINOJIHEHUIO
7a00paTOPHBIX XMUMHMYECKHX OIBITOB IO IOJIYYEHHI0 U COOMpPaHMIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yriieKucioro rasa);

IPOBOJUTh  pEAaKIUM, MOJATBEPXKJAIOUIME KAYECTBEHHBIH COCTaB  pa3JIMYHBIX  BEILECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUA-, OpOMHUA-, HOAMI-, KapOoHat-, (ocdar-, cuamkar-,
cynbdar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHMSI M HOHBI U3YYE€HHBIX METAJUIOB, IIPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPAaxX HEOPraHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIC ONEpAIMM MBICIUTEIBHON ACATEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
0000111eHNe, CUCTEMATU3ALUIO, BbISIBIEHUE NPUYMHHO-CIECACTBEHHBIX CBSI3€H — S U3y4YCHMs
CBOWCTB BEUIECTB M XHMHUYECKHX pEaKIHi, €CTECTBEHHO-HAy4YHBIC METOJbl IO3HAHHUS —
HaOJI0ICHNE, U3MEPEHKE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC.

Koan4yecTBo 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM DuieKTpOHHbIE (UG pPOBbIE)
KonTposabHbie IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
O Xumusi — BaxkHast 00J1aCTh ) . , BuGmorexa LOK
. K K
CCTCCTBOSHANIA H HPaKTHHEeCion https://m.edsoo.ru/7f41837¢
ACATCIIbHOCTH YEJIOBCKaA
bu6mmoreka [IOK
1.2 BeniecTBa u xumMuyeckue peakimuu 15 1 htps-//m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. BaxHeilluue npeacTaBUTEd HEOPraHMYECKHUX BelleCTB
21 Bosznyx. Kucnopoa. Ionsitiue 06 6 1 bubmmoreka [IOK
' OKCHIax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax u g 1 bu6mmoreka [IOK
’ COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bubmmoreka [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubmuorexa [JOK
' HEOPraHMYICCKUX COCAUHCHHIA https://m.edsoo.ru/7f41837¢
2.5
Hroro no paszneny 30

Paznen 3. llepunonnyeckuii 3axkon u Ilepuoguveckasi cucrema xumuueckux 3jaemMeHToB JI. . MenneneeBa. CTpoenne aToMOB. XHMHYECKas

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

3.1

Ilepnonnueckuit 3aKOH U
Ilepuonnueckas cucrema
XAUMUYECKUX dyieMeHToB /1. U.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

MenpeneeBa. CTpoeHue aTroma

XUMHYECKas CBA3b.

32 OKHCIUTETBHO- 8 bubmmoreka LIOK
BOCCTAHOBUTEILHBIE PEAKITNH https://m.edsoo.ru/7f41837¢
Bubnnoreka [IOK
roro tio prAcy P https://m.edscI)lo.ru/7f4 1837¢c
PesepBHOE BpeMst 3 bu6mnoreka [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

9 KVIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m Kontponbnbsie IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoThI
Pasznen 1. BenrecTBO U XUMHYECKHUE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. bu6mmorexa [IOK
1.3 8 1 1
XWMHYECKHE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7t41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 | bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
’ FIEMEHTOB fPymHHL. Lepat https://m.edsoo.ru/7f41a636
COETMHEHUS
vy | S — : | mmosaor
’ FIEMEHTOB FPyTHbL o b #ux https://m.edsoo.ru/7f41a636
COETMHEHUS
» ;)66111:;1 Xoap?;(/"lszCTHKa XSI/;MI/I:G:KI/IX . 1 , BuGmorexa LOK
. JIEMEHTOB -TpyMIbL. YT u
. Py pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Hroro 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

Pa3zgen 3. MeTaaabl M UX cCOeIMHEHUSA

3.1 OO0mme CBOMCTBA METAILIO 4 bubmmoreia OK
. n BOUCTBA MCTAJIJIOB
m https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinime MeTayuibl U UX COCIUHEHUS 16 htps-//m.edsoo.ru/7f41a636
Htoro no paszneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa aTepual KU3 eJIOBeKa 3 bubmorexa HOK
. TBA U MaTCPHUAJIbl B ) KU3HH 4YCJIOB
m p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE BpeMs 3 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME 8 KJIACC

Ne

Koan4yecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbI

1 [Ipenmer xumuun. Posb XuMuu B KU3HU 1 bubmunoreka LIOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 IlousTHe 0 MeToAaX IMO3HAHUS B XUMUU 1 bubmorexa HOK

https://m.edsoo.ru/ff0d227¢
ITpakTrueckas padora Ne 1 «IIpaBmira paGoTsl B
3 nefZSopaTopHH HpanéMH O6paH_II)eHI/Iﬂ cp 1 1 bubnuorexa LOK
https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYIOBAHUEM))

4 Yucrtele BemecTBa 1 cMecu. CiocoObl | bubmunoreka LIOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencuue

5 cnfeceﬁ (Ha Hpnljwepe OUYUCTKHU H(f:SapeHHOﬁ 1 1 Bubmmorexa [OK

https://m.edsoo.ru/ff0d28¢8
COJIN)»
bu6mmoreka [IOK

6 ATOMEL H MOTICKYIIbI ! https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuotexa [JOK
XHMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clnOXKHbBIE BELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnuorexa LOK

https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuaeckas hopmyia. BaneHTLIL{IOCTL aTOMOB 1 bubnuorexa LOK

https://m.edsoo.ru/ff0d2ecae
XHMHYECKHUX DJIEMECHTOB
1 OTHoOcHUTENbHAs aTOMHAs Macca. 1 bubmoreka [{OK

OtHOocHUTEILHAS MOJICKYJIsIpHad Macca

https://m.edsoo.ru/ff0d323c¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0JI XUMHYECKOI'O 3JICMCHTA B

bu6mmoreka [IOK

12 COCTMHCHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 KonmuuectBo BemectBa. Moiib. Mouisipaas macca hitps-//m.edsoo.ru/f0d5230
14 Du3nUecKrue U XUMUYECKUE SIBIICHUS. bubmunoreka LIOK
XuMHUECKas peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcIOBUS MPOTEKAHUS XUMUYECKHUX bubmuoteka [JOK
peakuuit https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brlunciaenus konuuecTBa, MacChl BEIIECTBA 110 bubmunoreka LIOK
YPaBHEHHUSIM XUMUYECKUX PEaKIHii https://m.edsoo.ru/ff0d5708
Knaccndukarys XuMAYeCKUX peaKIiii
18 (COG,HHH(l;HHSIHpaSJIO}KeHI/ISI saliemelllm;{ bubmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4E€HBIN-3HIIUKJIONEINUCT. bu6mmoreka [IOK
O00011eHre U cUCTEMATU3aLNs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel mo reme «Bermiectsa u Bu6muotexa [JOK
XUMHUYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB Bo3ayxa.
21 Knciz);o;[ — DJIEMEHT U MPOCTOE Beily:cmo. Bu6mmorexa [OK
https://m.edsoo.ru/ff0d448e
O3oH
dusnvecKkue U XUMUYECKHE CBOMCTBA
22 KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPEHUE). bubnuorexa LOK
’ https://m.edsoo.ru/ff0d4614
[NousTie 00 oKcHmax
CrocoObI MOTy4YeHHUsT KUCIOPO/ia B
23 nabopaTopun fnpOMLIIHJ'IerHOI[CTI/I. bubnuorexa LOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoii 3¢ (hekT XUMUYECKOH peakiuu, Bu6muotexa [JOK

IMOHATHUEC O TCPMOXUMHUYCCKOM YPAaBHCHUMU,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OK30- U SOHAOTCPMHUUYCCKUX PCAKIHAX

TomnmuBo (He(Th, Yroiab U METaH). 3arpsi3HeHUe

bubmunoreka LIOK

25 BO3]1yXa, CITIOCOOBI €r0 MPeI0TBpaIICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTrdaeckas paborta Ne 3 o Teme
26 «ﬁonyqeﬂne u I::0614paﬂne KHCII0pOia Bubmmorexa HOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY
7 Bonopoa — sneMeHT u npocToe BENMIECTBO. bu6mmoreka [IOK
Haxoxxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bozopoaa. [Ipumenenne Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 IIoHsaTHE 0 KHUCIIOTaX U COMISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
but6mmoreka [IOK
30 CriocoOsI TToTy4YeHusT BOAOPOa B 1a0OpaTOpHH hittps://m.edsoo.ru/f0d4ddo
ITpakTuueckas padora Ne 4 1o Teme
31 «ﬁonyqeﬁne u Eo6npaHHe BOJIOPO/Ia, U3YUYCHUE bubnuorexa LOK
. ’ https://m.edsoo.ru/ff0d4{42
€ro CBOMCTBY»
. " bubmoreka [IOK
32 MonsipHslii 00bEM ra3oB. 3aK0oH ABOTAIPO hitps-//m.edsoo.ru/f0d542¢
Brraucienus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasa o ero I/IBBGCTHOIVIy KOJIMYECTBY I}femecma BuGmmorexa [OK
i https://m.edsoo.ru/ff0d55a0
WA 00bEMY
Brrancnenus 00EMOB ra30B 110 ypaBHEHHIO
34 pEaKIMU HA OCHOBE 3aKOHA 06’bé1}\]/III){BIX bubmorexa [IOK
i https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOIEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [ToHsiTHE 00 HHIUKATOPAX BuGmmorexa [OK
https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacblleHHbIE 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

HEHACHIIIIEHHBIC PacTBOPHI. MaccoBasi 10
BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padota Ne 5 o Teme

bu6mmoreka [IOK

38 0 .
« pHrOTi)BneHIEe paCTBO[?.OB C onpeaenEHHON hitps://m.edsoo.ru/f0d5eba
MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA

39 KonTtponsHas padora Ne2 no reme «Kucnopon. Bu6muotexa [JOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcupel: cocTaB, KiaccupUKaIms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

A1 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA bubmuoteka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Ki1accudukanus, bubmunoreka LIOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne 1 XuMHYECKHE CBOMCTBA bubmuoteka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiaccudukanms, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue €CKHE CBOKCTBA KHUCJIO BuGmmorexa [OK

JYYCHUE ¥ XUMHUYCCKHE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK

46 .

NOJIyYEHHUsI, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUI
I'eneTndeckas cBA3b MEXKYy KJIacCaMu Bu6muotexa [JOK

48 .

HEOPTaHWYECKUX COCTMHCHHI https://m.edsoo.ru/00ad9a50

49 O06001IeHNEe U CUCTeMAaTH3aIHs 3HAHHIA Bubmmorexa HOK

HUE U CUCTEMaTH3allus 3HAHUH
B i https://m.edsoo.ru/00ad9cb2
50 Kontponbras padota Ne3 no teme "OcHOBHBIE bubmuoteka [JOK
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KJIACChl HEOPTaHUYECKUX COCTMHEHUN"

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

HepBBIG IIOIIBITKH KJIaCCI/I(bI/IKaI_II/II/I XUMHUYCCKHUX

bu6mmoreka [IOK

51 31eMeHTOB. [loHsATHE O rpynmax cXOIHbBIX https-//m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepnoguueckuii 3akoH u Ileproguueckas
52 CI/I(I:FGMI;. XAMHUYECKHUX 3neMe§T01§[ . . BuGmmorexa [OK
https://m.edsoo.ru/00ada52c
Meneneesa
53 IIepuonsl, rpynmsl, NOATPYIIIILI Bubmmorexa [OK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED. bubmuoteka [JOK
N3oTomsr https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UYEeK aTOMOB
55 BHGPMGHTOB HepHIZ)I[quCKOﬁ cuctemsl JI. W. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepruCTHKa XMMHUYECKOT0 3JIEMEHTA I10
56 eropnonoiceﬂmo B [lepunonnueckont cucreme /l. Bubmmorexa [OK
https://m.edsoo.ru/00ada824
. MenneneeBa
3nauvenue Ileprnoanueckoro 3akoHa s
57 pa3BUTHS HayII)U/I I/IH npaktuku. 1. . lil/IeHneneeB bubnuorexa LOK
. https://m.edsoo.ru/00ada96e
— Y4E€HBIH, Mearor U rpaxaaHuH
58 DJIEKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumudeckas CBI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nomnsipHasi XMMHYECKasi CBA3b bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHas XUMHYECKasl CBA3b bubnuorexa LOK
https://m.edsoo.ru/00adaab9
Bbubmunoreka LIOK
62 CreneHb OKUCICHUS

https://m.edsoo.ru/00adae28
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bu6mmoreka [IOK

63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKITHH 1 https://m.edsoo.ru/00adb076
bubnuotexa [JOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 https://m.c dsci.ru 100adb076
65 KonTtponbnas padora Ne4 no reme «CtpoeHue 1 Bu6muotexa [JOK
aToMa. XMMHYECKast CBSI3b)» https://m.edsoo.ru/00adb486
66 PeseprubIit ypok. O6001IeHNE 1 | bubmuoteka [JOK
CUCTeMAaTH3aIHsl 3HAHHUHA https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE 1 | bubnuotexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001meHue u 1 Bu6muotexa [JOK
CUCTEeMAaTH3aIHsl 3HAHUHA https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KVIACC

Koan4yecTBo 4acoB

DJIeKTPOHHbIe U (pPOBbIE

Jlj;-)n Tema ypoka Beero Kontpoabubie  IlpakTuueckue  00pasoBaTesbHbIE
padoThI padoThI pecypcbl
Ilepuoguueckuii 3akoH. Ilepuoamueckas
1 CI/I(I:FGMI;. XAMHUYECKHUX BJIGMIG)HT(I)[B . . 1 BrGmiorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEPHOIOB

3 Knaccudukanms 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBA3U U THIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «[ToBTOpEHUE U yriTyOiIeHNe 3HaHUI OCHOBHBIX 1 1
pasznenoB Kypca 8 Kjacca»

6 Knaccudukanmst XuMHUIeCKUX peakIfi mo 1 bu6mmoreka [IOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKON PEAKIINH.

7 [TonsTue o FOMI())FGHHI)IX u FGTGpOF:HHI)IIj( 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.

g DakTOpbl, BIUSIONIAE HA CKOPOCTh | bubmuorexa [JOK
XUMUYECKON PEaKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1 bubmorexa HOK

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

10 Teopust 3EKTPOTUTUUECKON JUCCOLUALINH. 1 bu6mmoreka [IOK
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CunpHble U c1a0ble ANEKTPOIUTHI

https://m.edsoo.ru/00adcd68

Bbu6nuoreka [JOK

11 41 i
OHHBIC YPABHCHHA peakiutn https://m.edsoo.ru/00add448
’ XUMHYECKUE CBoﬁCTUBa IgI/IC.HOT U OCHOBaHUU UB BuGmiorexa LIOK
CBETE IIPEACTABIEHNI 00 DIIEKTPOIUTUUECKON
pe p https://m.edsoo.ru/00add5d8
IIUCCOLMAIAN
X N N
o | e ket
I TaBIICHUN JIEKTPOJIUTUY )74
pe p https://m.edsoo.ru/00add8b2
IIUCCOLMAIAN
14 IMTonsgaTue o ruaponnse coiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATH3A 3HAHUH bubmorexa HOK
HUE U CUCTEMATU3ALMS 3HAHUMN
m 1 https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1. «Pemenue bubmuorexa [JOK
16
9KCIEPUMEHTAIIBHBIX 3371au» https://m.edsoo.ru/00addbfa
K o6ota Ne2
17 | «nextpommmscexas succoraop BuGaworera LOK
p a HHATHL https://m.edsoo.ru/00addec0
XVWMHYECKUE PEAaKIIMH B PACTBOPAX)»
13 OO01mast XapakTepuCTHKA TaJIOT€HOB. bubmmoreka [JOK
XUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o XI10pOBOAOPOI. E:O.HSIHaSI KHUCJIOTA, BuGmiorexa LIOK
XUMHYECKHE CBOMCTBA, IOIyUEHHUE,
v https://m.edsoo.ru/00ade104
NPUMEHCHHE
IT 6ota Ne 2
20 «ﬁiiTH::IilKeaioninfoT; K:ICH::B;[eIZ;e exue eé bubmorexa [TOK
. i > 1Y https://m.edsoo.ru/00ade348
CBOICTB»
B
| Do e
PeaKIUH, a p a https://m.edsoo.ru/00ade488
N30BITKE
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA- bubmmoreka [IOK
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TpyMIbI

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

AnnoTpornHbie MOAU(UKALIUY CEPHI.

bu6mmoreka [IOK

23 Haxoxnenue cepol u eé COG\,’HI/IHGHI/II/I B https-//m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA cephbl
CepoBoaopoi, cTpoeHue, (U3nIecKue u bubmmoreka [JOK

24 .
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802

’5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HIECKUE U bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XYMHYECKUE peakllui, JIexKallle B OCHOBE

26 MPOMBIIIUICHHOTO CII0C00a MOTy4YeHUs CEpHOM bubmuorexa [JOK
KHCJIOThI. XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIllel cpelibl COEAMHEHUSIMHU CEPbl

7 Brrunciaenue MacCoBOi 10JIM BhIXOa Bbu6nmuoreka [JOK
MIPOJIYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa dJIEMEHTOB V A-

28 I‘pyl-;IleI. Ap30T, ;)aCHpOCTpaHeHI/Ie B IIpUpOJE, bubmmorexa LIOK

. https://m.edsoo.ru/00adeeca6

q)HSH‘-IGCKI/Ie U XUMHWUYCCKHNEC CBOUCTBA

29 AMMHaK, ero Gu3nYecKkne U XUMUUIECKHE bubmuorexa [JOK
CBOMCTBA, TTOJIyYCHUE U TPUMEHEHNE https://m.edsoo.ru/00adf004
[Tpaktrueckas padota Ne 3 o Teme bubmuorexa [JOK

30 .
«Ilomydyenne aMmmuaka, u3y4eHrue ero CBOUCTBY https://m.edsoo.ru/00adf180

31 A3oTHas KUCioTa, €€ hru3ndecKue u Bbu6nmuoreka [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH aMMOHUS B

0 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubmuorexa [JOK
XUMHUECKOE 3arps3HEHUE OKPYKaroIen https://m.edsoo.ru/00adf518
Cpebl COeTMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u (bocq)oplia;{ BuGmorexa LOK

33 KHCJIOTa, (U3HYECKHE U XUMUUYECKHE CBOMCTRA,

MOJTyuYeHue

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue pocdaroB B kauecTBe

34 MHUHEpaJIbHBIX Y100peHHiA. 3arpsi3HeHne bubmmorexa IOK
. https://m.edsoo.ru/00adfc20
IpUPOIHOH cpeanl hocharamu
Yraepon, pacipocTpaHEeHHUE B IPUPOJIE, bubmuorexa [JOK
35 .
bu3NYecCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Guandeckue u
36 XHUMUYCCKHE CBOMCTBA. DKOJOTIYCCKHUE Bbu6nmuoreka [JOK
poOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
Iv)
37 VYronbHas KucioTa u €€ coiu brbmiorexa LOK
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
38 'TII)onyquHe yFIJ)IGKI/ICJIOFO ra3a. KauectBeHHas bubmmorexa HOK
https://m.edsoo.ru/00ae027¢
peakius Ha KapOoHaT-HOH"
19 [TepBoHavaNbHBIC TOHATHS 00 OPTAHHMYECKUX bubmuorexa [JOK
BEII[ECTBAX KAaK O COSAUHEHUAX yriiepoja https://m.edsoo.ru/00ae054¢e
40 Kpemnuii u ero coenunenus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 BKIZ:HepI/IMeHTaJII;HHX 33724 110 TEME bubmorexa HOK
. https://m.edsoo.ru/00ae0bf2
«BakHelIe HeMeTaIbl K UX COSAMHCHUSD)
4 Kontponbnas padota Ne3 no teme bubmuorexa [JOK
«Baxxuelnire HeMeTaIBl X UX COEIUHEHUSI https://m.edsoo.ru/00ae0el 8
OO01mas XxapakTepuCTHKa XUMHUIECKUX
13 3JIEMEHTOB — METAJIOB. MeTamnnyeckas bu6mmoreka [IOK
CBSI3b U METAJUTMYECKash KPUCTAIUTMUECKas https://m.edsoo.ru/00ael103e
peuérka. PU3nyecKnue CBOMCTBA METAJIIIOB
XuMuyeckue CBOI/ICTjSa METAJIJIOB. ) BuGmiorexa LIOK
44 DNEKTPOXUMHUYECKHUN psijl HANIpSKEHUN

MCETAIJIOB

https://m.edsoo.ru/00ael 156
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OO6mue cnocoObI MOTYyYEeHUS METAJIJIOB.
CnnaBel. Beruncnenus no ypaBHEHUAM

Bbu6nuoreka [JOK

# XUMHUYECKHX PEaKIuil, €ClIi OJJUH U3 PEareHTOB https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
47 [llenounbie MeTaIbI brbmiorexa LOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U KAJIHSI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeNbHBIC METAJIIBI — KATBIIHN 1 bu6mmoreka [IOK
MarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHeHNS KaJIbIUI bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O0o01IeHre U cuCcTeMaTU3alus 3HaHUN
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS ﬁgﬁ:];l/(:;eelgasiorlé 100ac1886
53 [IpakTuueckas padora Ne 6 o reme bubmmoreka [IOK
"XEcTKOCTb BO/BI U METOABI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
54 P — bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCUIA bubmorexa [TOK
https://m.edsoo.ru/00aelc64
Bbu6nmuoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUBI U conn kene3a (1) u bu6mmoreka [IOK
xenesa (II0) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cCUCTEMATU3aLNs 3HAHUN
59 [IpakTuueckas padora Ne 7. Perenue bubmmoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

https://m.edsoo.ru/00ae3de8
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«Baxkgeime MeTauIbl U UX COEIUHEHUS)

Brrurcnenus o ypaBHEHUSIM XHMHYECKUX
peaKkIuii, eclii OJWH U3 PEareHTOB JaH B

bu6mmoreka [IOK

R I | htps:/m.edson.r00e1 750
MPOJYKTA peaKiuu
61 O0o01IeHre U cuCcTeMaTU3alus 3HaHUN 1
2 KonTtponsHas padora Ne4 o reme 1
«Baxxueime MeTayIbl U UX COSIUHEHUS
63 BenectBa 1 MmaTepuainbl B IOBCEHEBHOM | bu6mmoreka [IOK
JKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEeH 1 bubmmoreka [IOK
Cpensl https://m.edsoo.ru/00ae4270
65 Posib XuMHUu B pelIeHUH 3KOJTOTHYECKUX | bubmuorexa [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PeszeprubIit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
cucTeMaru3anusg 3HaHui https://m.edsoo.ru/00ae0d0a
67 Pezepublit ypok. O6001meHue 1 1 bubmmoreka [IOK
CUCTeMAaTH3aIHsI 3HAHUHA https://m.edsoo.ru/00adb33c
68 PeszeprubIit ypok. O6001IeHNE 1 1 bubmuorexa [JOK

cUCTeMaTHU3anus 3HaHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






