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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO I0CIEA0BATEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesseT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 0O0yUYeHHs] XUMUU
HA YypOBHE I1eJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MUPOBO33PEHHS 00YJaIOLIETOCs, €T0
NPECTaBICHUN O MAaTePHUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH sl camMopa3BUTHA U (OPMUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodecCHOHATBLHOMN 1A TeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckd aJanTUPOBAaHHBIM OTPAKEHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUU, OCHOB HEOPTraHHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHNYE€CKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO MPHUHIMITY ITOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHS K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4EOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPENTHN TaKKue LIETH, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOY4YEeHHs Ha CHCTEMaTHYecKoe MpuoOLIeHHe OOydarlmuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WCIONB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHHWHA I BBIPAOOTKM JKOJOTHYECKH IEJIeCOO00pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COAEPXXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BemlecTBa. dusnyeckue cBoiicTBa BellecTB. ArperaTHoe cocTosHue BemiecTB. lloHsTHE O
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThle U clloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaJleHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnyectBo BemiectBa. Monb. MoisipHas macca. B3aumocBs3b KonuuyecTBa, Macchl U
YuciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMHYECKUX COEIUHEHHH.

O®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukanys XUMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYyJ0M, mpaBuiamMu paboThl B Jabopatopuu U NmpuéMamu
oOparieHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KMIIEHHE U KOHJEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHHe CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJa ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pasioxkeHue ruapokcuna menu (I1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHUCaHHE
pe3yJIbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHs MacChl, CO3/IaHUeE
MoJiesielt MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBUuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/ia.

TemoBoit 3(dexT XuMUUECKOW peakiuu, TEePMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonmopon — oanemeHnT M mpocroe BemiectBo. HaxokaeHue Bomoposna B INPHUPOJE,
(du3nyeckre U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! onydeHus. Kucinotel u conu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTH BewmiecTB B BoJe. MaccoBas J0Js BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunwl. Krnaccuduraruss OKCUAOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenknarypa coneil. ®duznueckue U XuMudeckue coictBa coseil. [lonyuenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bogopoga ¢ okcugom meau (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOI0/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux sjiementos JI. WM.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdleMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMENIbHBIE METAJIIbI, TaJOTE€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [lepronndeckoil CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnexktpoHbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AIMEMEHTOB [leprnoandeckoil CHCTEMBI



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO TPYIIaM U MEPUOJIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX I€MEHTOB. MIOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU U3yYEHUU XMMHUHU B § KJIacCe OCYILECTBISETCS
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOJICIIb, IBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBa, ra3, (hpU3MyYecKue BEJWYHMHBI, €IUHUIIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YECKas peaKIus

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [lepronueckoit cucteMe u CTpPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHYECKUX PEaKIUi M0 Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy d(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINHU, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTie 0 ckOpoCcTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pEeaKLMU U MOJI0KEHNE XUMUUECKOTO PAaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJCKTPOHHBIA OamaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, MCCIIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IIpolecca AUCCOLMALNU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BblACJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakUUil (ropeHue, peakluH pa3iokKeHUs, COSAUHEHHs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa Ha OPraHM3M 4elloBeka. BaykHelmme Xi10puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (huU3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCcTaBUTENs Kiacca KUCIOT M creuuduueckue). XHUMHYECKHE pPEaKIty,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ COeNMHEHUH B TMpHUPoAE. XHUMHUYECKOE 3arps3HEHHE OKpY)Kalolel cpeibl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEeHM OKHUCIEHUA. A30T, pPaclpoCTpaHEHHE B NpuUpone, (QU3MYeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCcKHue
CBOWCTBA, MoJlyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJIy4EHHE,



du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAlOLEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzmueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dhochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gusndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopotT yriepona B mpupoe.
Oxcuapl yraepona, ux (pU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIbHOTO TMOTEIUICHUS KJIMMAaTra, MapHUKOBBINA 3QQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAaHOJ, TJMIEPHH, YyKCyCHas Kuciora). I[IpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OMONIOrMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepuallbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoje. OOmme mpencraBieHus o0 okcunae kpemuus (V) u
KpeMHUEBOU kucioTe. CUITUKATHI, UX MCIIOJNBb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIHHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3yyeHne oOpa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpakaromme (U3NIeCKue W XMMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHME € OOpasllaMd XJIOPUIOB (TaJIOr€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yYeHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYHO MCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U (POCHOPHBIX YAOOpEHUH,
nojydeHne, coOupaHue, pacro3HaBaHWE W W3yYEHHE CBOWCTB aMMHaKa, IPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3YYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOW KHCIOTHI C Melbl0 (BO3MOXHO
UCTIOJIF30BaHUE BHUICOMATEPHUAIOB), M3YYCHHE MOJENIell KPHCTATMUECKUX PEmETOK aaMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOras3a, NoJydeHrue, COOMpaHue, paclio3HaBaHue
U M3y4YCHUE CBOWCTB YIJICKMCIIOTO ra3a, MpPOBEJCHHE KadeCTBEHHBIX pEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIUEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/a4d Mo TeMe «BakHelmue
HEMETAJUIbl U UX COETUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
peméTka. DIEKTPOXUMHUYECKUN psl HampsHkeHUHM MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaIbIHs (OKCUI, THIPOKCHI, cOn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoeHHE aTromMa, HaxokJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okeunsl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIBLUS U HATpUs ¢ BOJON (BO3MOKHO HMCIIOJIb30BaHHE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *kene3a (l1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHUS U TUIPOKCHU/IA IMHKA, PEIIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 IO
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpY Karollel cpelibl (MpeenbHas ToMmycTuMasi KOHIIGHTpalus
BenlecTs, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOoOIIEeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIUMEPHBIE MaTEPHAIBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXMIPEIMETHBIX CBSA3CH MPU M3yUCHUH XMMHUH B 9 KJIacce OCYIIECTBIISCTCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJIAOMUXCA CUCTECMHBIMUA TSI OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYYHOT'O [IUKJIA.

OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HACKOIIaEMBbIE, TOTUIMBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0mmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHUsI XUMUU B €IMHCTBE Y4€OHOM U BOCIIUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COLIMATM3ALMH O0yUYarOIIUXCSl.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE ONbITAa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSL:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HACJIEUIO, NMOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMAaIMe 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAJIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
yueOHO-UCCIIeI0BATENIbCKOM, TBOPUYECKOM W JAPYyruX BUIAX JAEATEIbHOCTH, TOTOBHOCTU K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4e€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITON y4eOHOW NesTeNTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBapHINEH C MO3UIMH HPABCTBEHHBIX M
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKM M COCTABISIOLIME OCHOBY MJIs
NOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHBI MHpa, HPEACTaBICHHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX Y€JIOBEKa C NMPUPOAHOU CPEAOH, O POIU
XUMUH B II03HAHUM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUW 110 XUMUM,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4e€OHBIMHU TEKCTaMM, CIIPABOYHOHN JMTEPATypOW, IOCTYINHBIMU TEXHUYECKHMMM CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEAHbBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HAPKOTHKOB, KypeHHS), HEOOXOAMMOCTH COOIIOIACHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPpyLly M pe3yiabTaTaM TpPYJOBOW JEATENBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
IPOJOJDKEHUs 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpOopeCCHOHAIBHONW JESITeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpefe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTU 3JI0POBOrO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YTPOXKAOIINX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUs PYKOBOJACTBOBAaTbCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUSI MCIOJb30BaTh IPUEMBI JIOTUYECKOI'O MBIIIJIEHUS TP OCBOCHHMM 3HAHMIAL:
pPAcKpBIBaTh  CMBICA XMMHUYECKHX IOHATHHM (BBIENATH MX XapaKTepHbIE IPU3HAKH,



yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHITUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHU IS KiaccuuKauu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMH U3Y4€HUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPE0oOpa3OBHIBATH LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHUE XHMHYECKOM peakuud — NpU pEleHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3YYAEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHUUYMHHO-CIIECACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHUE HMCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJ0JaTh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HIPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATHU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIUIO PA3INIHBIX BUOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst TUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METO/IBI U 3aIPOCHI TIPU TOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOJb30BAaHUS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONB30BaTh W aHAIM3WPOBaTh B Mpolecce y4eOHOM W HCCIEeN0BATETbCKON
NeSITeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBUA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Auanora u (WIKM) JUCKYCCHMU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESITENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; JeJlaTh TMPE3EHTAIUI0 PEe3yJbTaTOB BBHIMOJHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIICIOBATEIbCKON JIEATENBHOCTU NPH PEIICHUM BO3HHUKAIOIIMX IMPOOJEM Ha OCHOBE Y4éra



O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3MIMN (0OCYXICHUSI, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHIA, ONpEeNICHHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIA aJITOPUTM JIEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYYEHHOTO pe3yibTara 3asBJICHHOM LIeNH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTBHI, ITpeyIaraéMble B yCIOBUU 33 JaHUH.

ITPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO OO0S3aTEIBLHOTO COAEpKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil pabodeil mporpaMMoil, BBIIEISIOT: OCBOSHHBIC
oOydJalomMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI ACHCTBWIA, crnenuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIbHOCTU IO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

- PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IHOHSTHUH: aTOM, MOJEKYJa, XUMUYECKHM
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJAHAsA),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHas mMacca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(PUKAIMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasloKEHUs, peakluu
3aMeIlIeHus], peakluu oOMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKkIiH, TeIIoBoi 3P deKT peakuuu,
AP0 aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMHUYecKas CBS3b,
NoJIsIipHasl ¥ HEMOJsipHas KOBaJEHTHas CBs3b, MOHHAS CBSA3b, MOH, KaTHOH, aHHOH, pPacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

- WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHUX IOHATHH M NPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

- HCHOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY JMJIS COCTaBi€HHUs (OpMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

- ONpeAeNsATh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHHSX, CTElEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COETUHEHHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPeAEIEHHOMY
KJIacCy cOoeauHeHUW 1o ¢dopMmysaMm, BHA XUMHUYECKON CBs3M (KOBaJEHTHAs W WOHHAsA) B
HEOPraHMYECKUX COEANHEHUSX;

- packpsiBath cMbica Ilepuoguueckoro 3akona JI. M. MenaeneeBa: A€eMOHCTpPUpPOBAThH
MOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOXKEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

- ONHUCHIBATh M XapakTepu3oBarh TabauuHyto Qopmy Ilepmoauueckoit cucrembl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnmna)», manbsle U OosiblIME NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOpbIE
uMeroTcs B tabnuie «llepuoandeckas cucreMa xumuueckux saemeHToB JI. M. MenneneeBa» ¢



YHMCJIOBBIMM XApPaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj
Aqpa, 001IIee YICIIO IIEKTPOHOB U PACHPEeNICHHE UX MO JIEKTPOHHBIM CIIOSM);

- KJIacCU(UIMPOBATh XUMHUECKUE DIIEMEHTBHI, HEOPraHUYECKHE BEIECTBA, XUMHYECKUE
peakuuy (1Mo YUCIly U COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY YD HEKTY);

- XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XMMHUYECKME CBOMCTBA BEIIECTB DPA3JIMYHBIX
KJIACCOB, MOATBEPXkAasl ONMCAHWE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIUM;

- NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B PA3JIUYHBIX YCIOBUIX;

- BBIYMCIATH OTHOCUTEJIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

- NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIIBHON NEATEIbHOCTH — AHAIU3 U CUHTES,
cCpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alHil0, KIACCH(HUKALWIO, BBISIBICHHE MPUYUHHO-
-CIE/ICTBEHHBIX CBSI3€ll — U1 U3YYEHHs CBOICTB BEIECTB M XHWMHUYECKUX peakuui,
€CTECTBEHHO-HAyUHbl€ METO/bl IMO3HaHUA — HaOJIOJeHUE, HU3MEpEeHUe, MOJEIUPOBaHUE,
9KCHEPUMEHT (peasIbHbI U MBICIICHHBIN);

- clenoBaThb IpaBUJaM I[IOJIb30BAaHMUS XUMHMUYECKOM MOCYyIoM U J1abopaTOPHBIM
o0opysoBaHUEM, a TakKkKe IpaBuiIaM oOOpallleHuss C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMHU [0 BBIIOJHEHUIO Ja0OpaTOPHBIX XHWMHYECKMX OIBITOB IO IOJYYEHHIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOAOPOJA W KHUCIOPOAA), NPUTOTOBIEHHUIO PAaCTBOPOB C
OnpeAes€HHOM MacCOBOWM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPHUMEHTHI 110 PACHO3HABAHMIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOIIBIO
UH/IUKAaTOpOB (JIakMyc, GeHOIPTAIEHH, METUIOPAHXK U APYTHE).

K kxonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSI YMEHUI:

- pacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKHUX MOHSTHUN: XHMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
IIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMblE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBAJIEHTHAs, NOHHAs, METAINIMUECKasi), KpUcTauInyecKas
pemérka, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIMH, MpeneabHO
nonyctumast koHuentpauus [1/IK Bemectsa;

- WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHUX IOHATHH M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLIECTB M UX IPEBPAIICHUI;

- HCMOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY JMJii COCTaBieHHUs (OPMyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

- OIIPENENATh BAJEHTHOCTDh U CTENEHb OKUCIIEHNUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHUX
Pa3IMYHOrO0 COCTaBa, MPHUHAIIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COEIWHEHMM IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCAUHEHUM, TUII KPUCTAIIIMYECKOM PEIIETKY KOHKPETHOI'O BELIECTBA;



- packpbiBath cMmbich [lepuoauueckoro 3akona [[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €0
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh Tabmuunyro (opmy Ileproanyeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3inyarh MOHATHS «TJaBHas MOATrpynna (A-rpymma)y U «mo0o4yHas
noarpynna (b-rpymnmna)», manbie U OosbIIME TEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sAapa, oOlee YuciIo JIEKTPOHOB M paclpeesieHHe uxX
T10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOECHUS HUX
aTOMOB;

- KJIacCU(UIMPOBATh XUMHUECKUE DIIEMEHTBHI, HEOPTaHUYECKHE BEIECTBA, XUMHYECKUE
peaknuu (1o YUCIy M COCTaBY yYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
M3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

- XapaKTepu3oBaTh (OMHUCHIBATh) OOIME U crneuuduueckue XUMHUYECKHUE CBOWCTBA
IPOCTBIX U CJIOXHBIX BEILECTB, MOATBEPXKAAsi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

- COCTaBJISATb YPABHEHUS 3JEKTPOJUTUYECKOM AUCCOLMALMM KUCIOT, LIENOYE U COJeH,
MOJIHbIE M COKpAIIEHHbIE YypaBHEHUS peakIuili HMOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBSI3M MEXAY BELIECTBAMHU pPa3IMYHbIX
KJIACCOB;

- PpacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

- MPOTHO3UPOBATh CBOMICTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;

- BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJlie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IPOBOAMTH PAcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIUH;

- coOioaTh TMpaBWia IOJIb30BaHHUS XHMMHUYECKOM MOCyIoil M J1abopaTOpHBIM
00opyI0BaHUEM, a TAaKXKe MpaBuiia OOpalleHHsI C BEILIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPaHUIO
ra3zo000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

- MPOBOAUTH PEAaKIUH, MOATBEP)KIAIOLINE KAY€CTBEHHBIM COCTAaB pa3jMUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpHAa-, OpOMHUA-, HOAUI-, KapOoHaT-, docdar-, cuiamkar-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

- TPUMEHATH OCHOBHBIE OINEpAlMi MBICIUTEIBHON JESTeNIbHOCTH — aHajdu3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO0, BBISIBICHUE NPUUYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3YYEHHUS CBOICTB BEIIECTB M XMMUYECKUX PEAKIINI, ECTECTBEHHO-HAYyYHbIE METO/IbI T03HAHUS
— HaOJI0IeHNE, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEeaJIbHbII 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KounuecTBo yacos DJIeKTPOHHbIE
11/-11 HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaAMMbI B Konrpoasusie IIpakruyeckue (uudposbie)
cero paboThI paboThl oOpa3oBaTe/bHbIE
pecypcesbl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS U 5 1 bubnunoreka LIOK
' PAKTUYECKOM JEATEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
1.2 BemecTtBa 1 XUMHYECKHE pEAKITUN 15 1 hitps://m.eds0o.ru/7f41837¢
Hroro o pasneny 20
Pa3nen 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 1 hitps://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.2 Bomopon. TlonsitTre 0 KucaoTax u Comsix 8 hitps://m.edso0.ru/7f41837¢
bubnmorexa LIOK
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1 hitps://m.eds00.ru/7f41837¢
. bubmuoreka [JOK
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 1 https://m.edso0.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema

bubnunorexa LIOK
3.1 xumuueckux 3memenToB J1. . Mennene-epa. 7 https://m.edsoo.ru/7f41837c
Ctpoenne aToma
32 Xummnueckas cBg3b. OKHUCIUTEILHO- 8 1 bubnunorexa LIOK
' BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢c
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bubnunoreka LIOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Nenn/m  HammeHOBaHMe pa3jeioB U TeM IIPOrPaMMBbI Beero Koutpoabubie  [IpakTuueckue S«I;I:,g)foll:}lg",me
padoThI padoThI pecypebi
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuH
11 [ToBTOpEeHUE U yriay6ieHue 3HaHUH OCHOBHBIX 5 1 Bbu6mmoteka [JOK
pasiesnoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 ONEeKTpOoIUTHYECKAs AUccouanus. XMMUUECKHE 8 1 1 bubmuoreka [IOK
peaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 2JIEMEHTOB 4 bubmuoreka [JOK
VIIA-rpynnsl. [anoresst https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB 6 bubmuoreka [JOK
VIA-rpynmel. Cepa u e€ coeiuHeHUs https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTepUCTHKa XUMUYECKUX IIIEMEHTOB 7 1 bubmuoreka [JOK
VA-rpynmsl. A30T, Gocdop U UX COSTMHEHUS https://m.edsoo.ru/7f41a636
2o | o ——— L ook
S https://m.edsoo.ru/7f41a636
Hroro no pazmeny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bubnunoreka LIOK
3.1 OO0111e CBOMCTBA METAJNIOB 4 https://m.edscl){).ru/7f4la636
3.2 Baxuei1me MeTamisl ¥ UX COSIUHEHUS 16 1 2 ﬁgg;?lﬁéezifl)lo?‘ﬁ/? £413636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoJsnuecTBo 4acoB Mara JJ1eKTPOHHBbIE LU (POBBIE
o/ Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3yseHus o0pasoBaTejbHbIe
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Pons xumun B 1 bu6mmorexa [IOK
JKU3HHU 4enoBeKka. Tela U BElecTBa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMHN https://m.edsoo.ru/ff0d227e
3 EIPIaI;;iEzCK:gOI;i?ZTJ?aZQO laTO U 1 1 1 bubmorexa [IOK
bapitia b patop https://m.edsoo.ru/ff0d23dc
puEMBI OOpaIeHHS C
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71a00paTOPHBIM 000PYIOBAaHUEM

4 HucTele BelecTBa U CMECU bubmmorexa [IOK
' https://m.edsoo.ru/ff0d26ca
5 CriocoOsI pa3jieneHus cMecei bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJICKYJIBI bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
v XUMUYECKHUE AIIEMEHThI. 3HAKU bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTBA bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmorexa [TOK
https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHUYecKas opmyIia. bubnnorexa [JOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
o | S s s BuGorera 10K
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Mok, bu6mmoreka [IOK
ModsipHast macca https://m.edsoo.ru/ff0d5230
14 DOuU3nYeCKre U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrmoBusl MPOTEKAHUS bubnnorexka [JOK
XUMHYECKHUX PEaKIIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo0.ru/ff0d3b88
17 Burauciienunst konmudecTBa, MacChl bu6mmoreka [IOK

BEILECTBA 10 YPABHEHUSIM

https://m.edsoo.ru/ff0d5708
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XUMHYECKUX PEAKIUI

Krnaccudukanus XuMHuecKux

bubmuorexa [JOK

18 peaKii (COSAMHEHI, pasoxKeHu, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
19 swumcroneuer, Oobuene n Bubmiorera LIOK
H AuCT: . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIlusl 3HAHUM
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
2 mosmya Kionoport - sewen u Bubmiorera LIOK
AYyxa. POl https://m.edsoo.ru/ff0d448e
npocroe BeuectBo. O30H
p | S oo ok B 0K
PO Lpeartiy ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumgax
25 saoparopun  mpomsrenmoon buGmnoresa LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
TennoBoii 3¢ ekt xumuueckon
24 peaKuuu, MOHITHE O bubnmnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEAKIIMIX
25 Sarpmsmenc sosye. cnocoow o ubmorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
| e e 20 e Bumorera LK
1 P . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YUEHHE €T0 CBOMCTBY»
7 Bomopon — anemeHT u npoctoe bubnnorexka [JOK
BemecTBo. HaxoxneHue B mpupoe https://m.edsoo.ru/ff0d4dd0
8 du3znuecknue ¥ XUuMHUUECKHE CBOMCTBA bu6nmoreka [JOK

Bojopoja. [IpumeHeHune Bogopoia

https://m.edsoo.ru/ff0d4dd0
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bubmuoreka [JOK

29 HowsTre o kueroTax https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 Homsrite o consx https://m.edsoo.ru/ffod50d2
31 Crioco0sI MmoTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
32 Momsipablii 00bEM ra3oB. 3aK0H bubmuorexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
SR — bubmiorera LIOK
< https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
| Do e o e B LOK
< N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOILIEHUH T'a30B
35 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoteka [JOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceImieHable ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBasi 10J1s1 BEIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 3 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuorexa [IOK
OIpeIeIEHHON MacCOBOM JIOJCH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka [JOK

KHCJIOTHBIX, OCHOBHBIX M

https://m.edsoo.ru/ff0d664e
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aM(OTEPHBIX OKCUIOB

42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubmuorexa [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
16 cocotu nomyuemn ik ubanorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padbora Ne 4. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eHeTnueckast CBSI3b MEX,
48 KJ:a(?caMI/eICHSOp(;aH?;I‘{eEKI/II;y bubmmorexa [IOK
N https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 O06001IeHre U cucTeMaTU3aIH bubnuoteka [JOK
3HAHHUH https://m.edsoo.ru/00ad9ch2
S0 "Ocnommie tacon neopramecKix buGmnoresa LIOK
- https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBBIe TOMBITKH K nukanm
51 leﬁnq:cxzx 3J1eMeIJ{I?(():§ ?IOH?II’II“I/IC 0 bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX DJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Iepuonnueckas cucrema bubmuorexa [JOK
XUMHAYecKkux 3aementos 1. W. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, rpynmbl, MOATPYIIIHI bubnmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edso0.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX o6onoquu Bubmiorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed /00ada6b
pS.//m.eds00.ru/Vladabnc
cuctemsl [. 1. MenaeneeBa
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
IMepuonuueckoii cucreme . 1. https://m.edso0.ru/00ada824
Menpeneena
3nauenue llepuonnueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U MIPAKTUKU. []. bubnunoreka [JOK
W. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubnuoreka [IOK
XHMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTeNu U BOCCTAHOBUTEIIH bubmorexa [IOK
https://m.edso0.ru/00adb076
0.
65 (Crpoonne arowa Xinaeokan ubmorera LIOK
' https://m.edsoo.ru/00adb486
CBSI3bY»
66 PeseprubIil ypok. O60011IeHIE 1 bubmuoreka [JOK
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cUCTeEMAaTHU3alud 3HaAaHUN

https://m.edso0.ru/00adb33c

67 PezepBHblit ypok. O60011eHNE 1 1 bubmuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBHbIil ypok. O6001IcHIE 1 1 bubmuorexa [JOK
crCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPO'PAMME
9 KJIACC
KonuyecTBo yacoB Jara DJIeKTpOoHHbIe HU(pOBbIE
Nenn/m  Tema ypoka Beero Konrpoasusie IIpakruueckue — oOpa3oBaTeJibHbIE
padoThbI padoTbI pecypchl
Ilepronrueckuit 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnuoteka [JOK
XUMHYECKHX 371eMeHTOoB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena

i B 10K

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

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPTaHMUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHYECKOM CBA3U U THIEI 1 bu6mmorexa [IOK
KPUCTAITNYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme

5 «[ToBTOpEHUE U yriTyOIcHUE 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kimacca»

6 Knaccudukamnms xumMuaecknx 1 bubnmuorexa [JOK

peakuuil o pa3InyHbIM IIPU3HAKAM

https://m.edso0.ru/00adbch0



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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IlonsiTHE O CKOPOCTH XMMHUYECKOU

7 peaknuu. [IoHsITHE O TOMOTE€HHBIX U buGmnorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
ITonsATHE O XUMHYECKOM
8 D Ceopmors xmwsor pearmmon bu6morera LIOK
https://m.edsoo.ru/00adc28c
M MOJIOKEHNE XMMHUYECKOTO
paBHOBECHs
9 OKuCIUTENHHO- bubnuorexa [JOK
BOCCTAHOBHTEJIbHBIE PEAKIIMU https://m.edsoo.ru/00adcade
10 mcrowmanmn e m oraGise Buamoterca LIOK
’ https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI
11 HonHbIe ypaBHEHHsI peakui bubmorexa LHOK
https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubnuoteka [JOK
00 AMEKTPOTUTHIECKOH https://m.edsoo.ru/00add5d8
JTACCOIAIIN
XnMHYecKre CBOMCTB 1 B
13 CBETE H;Cez[ciaCB;eHcHﬁaogone bubmaorexa LJOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTAYECKON JUCCOIHAITTT
14 [TonsTHE 0 TUIpONIU3E CONEl bubmaorexa LJOK
https://m.edso0.ru/00add9d4
15 O060061IeHre U cucTeMaTH3alus bubnmnoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
o
16 EII?:LI;;I;I{[I;ZC;(I?ZHPCTD?E\I:HJI;;I;HBIX bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a49»
KontponbHas padora Ne2 o reme Bubnuotexa LIOK
17 «INEKTPOTUTHYECKAS

Jucconuanysa. XuMHUYEeCKUe

https://m.edso0.ru/00addecO
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pEeaKINK B paCTBOPaX»

OO01mas xapakTepuCTHKA TaJIOTCHOB.

bubmuorexa [JOK

18 XUMHYECKHE CBOMCTBA HA IPUMEPE hitps://m.eds0o.ru/00addfe?
xJjiopa

PR A — ubmotera LIOK

» TOTLYHCHHUE, https://m.eds00.ru/00ade104
MIPUMEHEHHE
20 xosmaconn peasiut, e o ubmorera LIOK
PeaKiui, A https://m.edso0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

21 OO01mmas xapakTepuCcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

29 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA CEPhI

23 Guimmeccue n et Bafmorexa [1OK

8 https://m.edsoo.ru/00ade802
CBOMCTBa
w | e Cepmas oo, B 10K
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a

o5 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubmuorexa [IOK
XUMHYECKOe 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COCIMHECHHSIMU CEPBI
Beruucnenne MaccoBoi oM bu6mmorexa [IOK

26 .

BBIXOJIa MPOJIYKTa peaKluu https://m.edso0.ru/00adec8a

97 OO6m1ast XxapakTepucTHKa JIEMEHTOB bubnmuotexa [JOK

VA-rpynnsl. A3or,

https://m.edsoo.ru/00adeeab
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pacrpocTpaHeHue B IIPUPO/IE,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA

AMMHaK, ero Gu3nvecKue u

bubmuorexa [JOK

28 XMMHUYECKHE CBOICTBA, MOJIyYeHHE .

H pHMCHEHHE https://m.edso0.ru/00adf004
[Ipaktuyeckas padora Ne 2 o Teme Bubnorexa [IOK

29 «[TonydyeHne aMMHaKa, U3ydeHUE https://m.eds00.ru/00adf180
€ro CBOMCTB) — )

30 A3oTHas KUCIOTa, e€ husmuecKue u bubnnorexa [HOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH

g | s s s B LOK
YAOOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u Bubmorexa [IOK

32 ¢dochopHas kucnora, puMUECcKue U https://m.eds00.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJyIEeHUE - '
Hcnonbs3oBanue ¢pocdaTos B

33 KauecTBE MUHEPATbHBIX bubnmnoreka [JOK
ynoOpeHuii. 3arpsi3HeHIe https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B Bubmorexa [OK

34 HIPHPOIE, (bmmeucme 1 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux (pusnveckue
Y XHMHYECKHE CBOMCTBA. Butmiorexa [IOK

35 JKOIIOTHIECKHE MPOGIEMEL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia — *

(V)
36 VYronbHas KUCIIOTa U €€ CONH bubmorexa LHOK

https://m.edso0.ru/00ae006¢c
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bubmuoreka [JOK

37 YTOMbHAs KHCIOTA 1 €€ COMn https://m.edsoo.ru/00ae006c
[TepBoHavabHBIC TOHATHUS 00

38 oplPaHqucmx BEILIECTBAX KaK O bubmorexa LIOK

https://m.edsoo.ru/00ae054e
COCAMHEHHUSX YIJIepo/ia
39 Kpemuuii u ero coenuHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 3.

40 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 1o TeMe «BaxkHeimue https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHECHUS»

KonTponbHas padora Ne 3 1o Teme
41 «Baxcrl){eﬁmne ieMeTaJJI\jILI 1 UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OOm1ast XxapaKTEepUCTHKA
XUMHYECKUX AJIEMEHTOB —

42 MeTaJI0B. MeTanuecKkas CBs3b 1 bu6mmoreka [IOK
MeTaJIMYecKast KpUCTaJUINIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAJLJIOB
XHMHUYECKHE CBOMCTBA METAJIOB.

43 SHeKTpf)():m;H:eOCK;ﬁ ps[z[e ° bubmorexa LIOK

N https://m.edso00.ru/00ae1156
HaIpsKEHUH METaJIoB
OO1u11e crnocoObl MOTyYeHHS
MET B. CrinaBel. Berancienus
44 ng ;ij;sOHeHCIj/IﬁJ;AaXHMquCK;J;{e bubmorexa [IOK

y https://m.edso00.ru/00ae1156
peakIuii, €Clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH

45 [TonsiTHE O KOPPO3UU METAIIIIOB bubmorexa [IOK

https://m.edso0.ru/00ae1278

46 [[lenounble MeTAILITBI bubmiorexa LOK

https://m.edsoo.ru/00ael14b2
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Oxcupl U TUIPOKCUIBI HATPUS U

bubmuoreka [JOK

47 KaJIust https://m.edsoo.ru/00ae14b2
48 Illenoyno3eMenIbHBIE METATIIbI — bu6mmoreka [IOK
KaJIbI[UH U MarHui https://m.edsoo.ru/00ae15e8
49 Baxueiinme coeqMHEHNS KaJIbLIU Enbmiorexa LOK
https://m.edsoo.ru/00ae15e8
50 O0001IeHrEe B CUCTEMATH3aIs
3HAHUU
51 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEeHHUs https://m.edso0.ru/00ae1886
IIpakTHueckas Tta Ne 4 o Tem
52 «}II)(aéCTKoec(;baBorz)Li?ZI ;e}iom(;é e Bronmozexa LIOK
https://m.edsoo.ru/00aelae8
YCTpaHECHUS»
. bubnuorexa [JOK
53 Amommini https://m.edso0.ru/00aelc64
54 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
55 Keneso https://m.edso00.ru/00ae1d86
56 Oxkcuabl, THAPOKCUIBI U COJIH bu6nmoreka [JOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
57 O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUUI
[IpakTuueckas padora Ne 5.
58 PemreHne skcriepUMEHTAIBHBIX bubnuorexa [IOK
3a1a4 mo teMe «Baxkneiimme https://m.edsoo.ru/00ae3de8
METAJLIBI U UX COCAUHCHHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKITUi, €CIIH OJUH Bubmorexa [OK
59 W3 PEareHTOoB JIaH B U30BITKE WU

COACPIKUT MPHUMECH. Breraucnenns
MacCOBOM J0JIM BbIXOJa IIPOAYKTa

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peakiuu

O0001IeHYE ¥ CUCTEMATU3 AL

60 . 1
3HaHUH
Kontponbnas padota Ne4 o teme
61 «BaxuHenme MeTauibl 1 UX 1
COCIMHEHUS»
62 BemecTBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
63 XUMUYECKOE 3arpsi3HeHUe 1 bubnnorexa [HOK
OKpYXKaloIIel cpe/ibl https://m.edso0.ru/00ae4270
64 Ponp xumuu B perieHnn 1 bubnnorexa [HOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
65 PesepBHrlil ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
cHCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ae0d0a
66 PezepHblit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMATH3alHs 3HAHWI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alysl 3HAHUI https://m.edso0.ru/00ad9cb2
67 PesepBHblil ypok. O6006111eHE 1 1 bubnnoreka [JOK
CHCTEMATH3aLAs 3HAHWI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»
- Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AKiinonepHoe

obmectBo «M3natenberBo «IIpocBemenne»

IHU®POBBIE OBPAZOBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET
- ['azera «Xumus» u CalT 11 yauTens «5 uay Ha ypok XUMHAN»

http://www.chemnet.ru

- Enunas xomekuus LIOP: Ilpenmernas komuiekuust « Xumus»

http://him.1september.ru

- ECTCCTBCHHO'H&Y‘IHBI@ 9KCIICPUMCHTBI: XUMUA. KOJ'IJ'ICI(I_[I/IH
Poccuiickoro o6mieo0pa3zoBaresibHOr0 noprajia
http://school-collection.edu.ru/collection/chemistry

- AJIXUMUK: caitt JI.FO. AnukOepoBoit

http://experiment.edu.ru

- Oprannyeckas XuMusi: IEKTPOHHBIN Y4eOHUK SISl CPEAHEN ILIKOJIbI

http://chem.rusolymp.ru

- OCHOBBI XUMUU: JIEKTPOHHBIN y4eOHUK

http://www.chemistry.ssu.samara.ru

- lucTaHMoOHHas OJIMMIIHA/IA TIO XUMHH: TeTIEKOMMYHHUKAIIHOHHBIHA
o0Opa3oBaTeNbHbINA MTPOEKT

http://www.chemistry.ru
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