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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIeT0 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B @I'OC 00O, a Taxke Ha OCHOBE (eaepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENIX, OOIIed CTpaTerud OOYyYCHWS,
BOCTIIUTAHHUS W Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMU Yy4YeOHOTrO TpEeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPEeIsieT KOJINYeCTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHMS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD H3yUEHUS
XUMHHU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOIINXCS, ONPEALIIIET BO3MOXXHOCTH IPEAMETA ISl peaTi3aliu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YPOBHE TIeJIel U3YYCHHUs MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIPHON JCSITEILHOCTH
00ydJaroerocs o OCBOCHUIO y4eOHOTO COICPIKAHUS.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00ydalolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMK BEIIECTB B IPUPOJE, O MYyTAX
peuieHuss TIO0ANBbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasi3allii BO3MOXXHOCTEH /IJIsi CaMOPa3BUTUS K POPMUPOBAHUS KYJIbTYPhI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX Kak B TIOBCEIHEBHOW KHU3HHM, TaKk U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBHI IEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4e€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISICTCS MEIarornueCcKy aaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIbHBIX MOHSATUH XMMUHU, OCHOB HEOPraHMYECKOW XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CtpykTypa coaep:KaHHsl MPOTPaMMBI O XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ u3ydenuto. CojaepxaHue CKJIAJAbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona /[[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJTHOTO YPOBHS K JPYTrOMY, BBITTOJIHSS
(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOICTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
MIPOUCXOUT C MPUBIICUSHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMETOB: «OKpYKarouit
mMup», «buonorus. 5-7 knacce» u «dusnka. 7 Kiaacey.

[Tpu u3yyeHUH XUMUU IPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUUECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTYphl. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKUuil, B
dbopMUPOBaHUM ¥ PA3BUTHUH [O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHUHM XUMUHU Ha YpOBHE OCHOBHOI'O OOILEro OOpa3oBaHMs Ba)XHOE 3HAUYEHUE
MPUOOpPENH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYYEHHUS Ha CHUCTeMaTH4ecKoe mpuoOliieHne oOyyaromuxcs K
CaMOCTOATENIbHOM  ITO3HABAaTEJIbHOW  JESATEIBbHOCTH, HAyYHBIM  METOJAM  IIO3HaAHU,
(GOpMUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS U CAMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SIBJIICHUS OKPY>KAIOLIET0 MUPa, UCTIOIb3YsI 3HaHUS U OTIBIT,
MOJTyYeHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYAOBOM AEATEIBbHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHUM Ui BBIPAOOTKU SKOJOTHYECKH Le1ecoo0pa3HOro MOBEAEHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHON
Cpensbl;

— pa3BUTHE MOTUBALIMU K O0YUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO61iee yuCio YacoB, OTBEAEHHBIX I M3yYEHHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hejieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUSA

8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BenlecTBa. du3nueckue CBONCTBA BEUIECTB. ATperarnoe coctosiuue Bemects. [lonsTue o Mmerogax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3eseHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuueckas popmysa. BaqeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocHTelbHAasE aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €AMHHII BelecTBa. PacuéTsl mo Gpopmynam XuMUYECKHX COCTUHEHUI.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakuuil
(coemMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBuWiIaMu pabOThl B j1abopaTopuu U NpUEMaMU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nyeckux (TUTaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHUe CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) siBIeHUH, HaOIro1eHue u
OINMCaHNE NMPU3HAKOB MIPOTEKAHNUS XUMUYECKUX peakluii (pa3okKeHne caxapa, B3auMO/IeHCTBHE
CEpHOHN KHUCIOTBHI C XJOpuaoM Oapusi, pasioxeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3anMoJieiicTBHe kene3a ¢ pactBopoM conu Meau (1), n3ydenue cnocoGoB pasaeneHus cMeceit:
C TOMOIIBIO MarHura, (QWIbTPOBaHHE, BbINAPUBAHMUE, AUCTWILIAIMSA, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE PEe3yNIbTaTOB IPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJelell MOJIEKYT
(I1apocTepIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajutoTporHas MOJU(pHUKAIMS
KHCIIOpO/ia.

TemoBoil 3(dexT XuMHUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/1YXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoje, husndeckue
U XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydyeHus. Kuciaorel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbel. Hacelmennsie u
HEHACBHIIIEHHbIE PacTBOpHL. PacTBopuMOCTh BemlecTB B Bojae. MaccoBas A0S BELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCUJI0B. DU3NYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: WIENIOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nuecKkue 1 XUMHUECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [losryuenue Kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUUYECKHE cBoMcTBa cojied. [lomydyenue
COJICH.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OMpeeNieHUue COJEpKaHUs KUCIOpoJa B BO3AyXe, MOJy4eHUe, coOupaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IPEKpaIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB BOjoponaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO MCIONIb30BaHKE BUAEOMATEPUAIOB), HAOIIOeHIEe 00pa3IloB BEIIECTB KOIHUYECTBOM |
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3TMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpaX KHUCIOT U IIENIOYEH, M3ydeHUe
B3auMojiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEWUTpanu3aluu, MoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJljla IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3aJady o TeMe «BaxHeilmme Kiacchl
HEOPTaHUYECKUX COCTUHECHHI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIie MOMBITKH KTaCCH(PUKAIINI XUMHUECKUX 71eMeHTOB. [IoHSTHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIC OKCUIBI ¥ TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkonepuognas u JumHHONepuoaHass ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX s7ep. M30Tonbl. DneKTpoHbl. CTpOEHHUE IIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB I[lepumommueckort cucremsr J[. U.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpeHre, PeaKuy Pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepes UCIOBb30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaauoaKTUBHOCTb, MOJIEKYJa, JJCKTPUYECKUU 3apsili, BEIIECTBO, TEJO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalaMsl, KaJlbLIMS U WX COCJUHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEakIuil MO pa3UYHBIM MpHU3HaKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHHUSI.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. [TonsTue 00 0OpaTUMBIX U HEOOpATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne 0 XuMuIeckoM paBHOBEeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIFHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AIEKTPOIUTUYECKON AUCCOIMALUM. DIEKTPOIUTH U HEAIEKTPOJUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUMI M COJIEW B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BELIECTB —
METAIJIOB M HEMeTaUIoB (TrpaduTa H anmasza), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCIIOT, IIeJ04el U cojiell (BO3MOKHO UCIIOJIb30BAHKE BUEO MAaTEPUATIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (TOpeHHe, peakluu Pa3ioKEeHHs, COSAUHEHUs), PacliO3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIBI0 KAauyeCTBEHHBIX pPEAKUWA Ha MOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crernieHu okucineHus. CtpoeHue M (u3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa HAa OPraHU3M 4YeloBeKa. BaxxHelme Xmopuisl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PHKAIMK KUCIOpPOJA U cepbl. XUMHUYECKUE CBOICTBa
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obO1mire Kak MmpeacTaBuTeNs Kilacca KUCIOT U crienupuyeckue). XuMUYeCKUe peaklinu, Jiexaline
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B IpHUpoJAe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSIMU CEpBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B NpUpoje, (HU3UUECKUue Hu
XuUMH4Yeckue cBoiictBa. KpyroBopot a3zora B mpupojie. AMMUAK, ero GU3N4ecKue u XMMHUECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3uueckue M XUMHYECKHME CBOicTBa (0OmIMe Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (U3NYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4YeHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoHble HCTOUHUKI
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIEBOAAX — W HUX POJM B JKU3HU YelOBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxuelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3l0B HEOPraHMYECKHX BEILIECTB, CBOWCTB COJISTHON KHMCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BAHUE BHUJICOMATEPHAIOB), O3HAKOMIIEHHE C 0Opa3liaMH XJIOpUAOB (TalOreHHIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIC€HHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuH Ha cynb(aT-uoH U HaOIloJleHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIEHUE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U GpocaT-noH U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HUE MOJeTeH KpUCTAUNIMYECKUX pemeéToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHIIMKAT-UOHBI H
U3yuyeHHE NPU3HAKOB HMX IPOTEKAaHUs, O3HAKOMJICHHE C TPOAYKIHEH CHIMKATHON
IPOMBIIIJICHHOCTH, PEIlIEHHE YKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeine HemeTamsl 1 UxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA Pl HampsokeHUM MerauioB. DuU3MYecKHe M XHMMHUUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTaLIbL: TTOJOKEHUE B [leproanueckoi CHCTEME XMMUYECKUX 3JIEMEHTOB [l.
W. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAEHHE B Npupoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MATHUN U KaJIbLUI: 10JI05KeHKE B [lepruoanueckoi cucreme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B MPHUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHusl M Kajiblivsl. BakHeillne cCOeIuHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenzeneeBa, CTpoOeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonmueckoid cucreme Xumuueckux i3yeMmeHtoB J[. .
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xene3a (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEIOBaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUMHKa, *ene3a (I1) u xenesa
(1), meau (1), HabarOIEHME U OMKMCAHKME MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemecTBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4Ye€JIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIe cpebl (MpeenabHas A0MyCTUMasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpeomemmuuie ceasu

Peanuzanusi MeXpeAMETHBIX CBS3€M NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukanusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHWJ, HW30TOIBI,
PaanOaKTUBHOCTD, MOIJICKYJIa, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIPpOBOAHUKH, MOJIYIIPOBOJHUKU,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KpUCTAININYECKas pEIETKA, CILIaBbl, (PU3UUECKHE BETUUYNHBI, €JMHULbI
U3MEpEHUs, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, CoJIHLIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepalibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOrO 0Owiero o0Opa3oBaHus
JOCTUI'alOTCA B XOJ€ 06yquH$1 XUMHHU B €JUHCTBEC y‘~IC6HOI7[ 7 BOCIIUTATEIIHLHOM JACATCIIBHOCTHU B
COOTBECTCTBHUU C TpaaAuLIMOHHBIMHA pOCCI/II\/JICKI/IMI/I CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MpoOLieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALNN 00yYarOIUXCS.

JInyaOCTHBIC PE3YyIbTaThl OTpaXarOT TOTOBHOCTH o6yqa}01u1/1xca PYKOBOJACTBOBATLCHA
CUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOI'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJICAU, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayYKH B JXW3HHU COBPEMCHHOI'O 06III€CTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIMe 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
yueOHOMCCIIeI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX J€ATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTENIbHOCTH MPHU BBIMOJIHEHUN YueOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MMOBCACHUEC U ITOCTYIIKU CBOUX TOBapHIHeﬁ C [MTO3UIUH HPABCTBECHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOIIME€ COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAYKW U COCTABJIAIOIINE OCHOBY JUIA
IMOHUMaHH CYyIITHOCTH HaquOﬁ KapTUHBI MHpPaA, TPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTIX
Pa3BUTHA NPUPOABI, B3AUMOCBA34X YCIIOBCKaA C HpHpOI[HOfI CpGHOﬁ, O POJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIBHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIY4YEHHE HOBBIX 3HAHUU IO XUMHH,
HEoOXoAuMBbIe Ul OOBSACHEHHA HAOJII0JaeMbIX IIPOLECCOB U SBJIEHUM, II03HABATENIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCIIC HABBIKOB CaMOCTOSTEIbHOM paboTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPaTypOd, AOCTYHMHBIMH TEXHUYECKUMHU CPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;



UHTEepeC K OOyYEHMIO M TO3HaHUIO, JII00O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONH M HCCIENOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE LIECHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX HPUBBIUCK
(ynorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypEHHs), HEOOXOJMMOCTH COOJIIOJCHHS MpPaBHII
0€30MacHOCTH NP O0PALIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO MPO(ECcCHii  Tpya pa3IudHOro poJia, yBaXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MNpopeCcCHOHATBHONW MAEATENbHOCTH W Pa3BHTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B TPO(GECCHOHATILHOMN Cpejie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1€IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO W 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUi OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJTydaeMble IPU U3YUYEHUU XUMUH, U1 pELICHUs 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEeAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHus
IIOCPEACTBOM METOJI0OB XMMHH, YKOJIOTMUECKOTO MBILIUICHUS, YMEHHUsI PYKOBOJCTBOBAaTLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIIENAIOT 3HAUYMMBIE A (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHUBHBIE), KOTOpbIE OOECIeYHBaOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTHYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACNIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSATHSIMH), WCIIOJIb30BATh TMOHATHS IJi1 OOBSACHEHHUS OTAEIbHBIX
(axTOB U SBJICHUH, BRIOMPATh OCHOBAHUS M KPUTEPUU [T KIACCU(PUKALIUN XUMUYECKUX BEIIECTB
U XUMHYECKHX PpEaKIMi, YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXkAeHHs (MHIYKTUBHbBIC, NEAYKTUBHbIC, 10 AHAJIOTUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHME MPUMEHATHh B INPOLIECCE MO3HAHMSI MOHATUA (MPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XMMHH MO/JIEbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),



XumMuueckass ¢GopMyla M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelIeHud YydeOHo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX MPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBbIX IIPOIECCaX U SBICHUSIX.

Ba3oBble ncciaegoBaTe/bcKue eiicTBUS:

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTa MO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHHIO, OPTaHMU3ALMU M TPOBEACHHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOLiecca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIEIIaHHOM pabdoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
1 GOpM IPECTABICHUS, TTOTYUYaEMYIO 3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa
XUMHYECKOT0 COIepKaHus, CIIpaBOYHbIe ocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMA, MPHOOpeTeHHe OmbiTa B 00JaCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOT'O MCITOJB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpencTaBICHUS
UHPOpPMALlUM U WUIIOCTPUPOBATH pelllaeMble 3a/ladl HECIOKHBIMH CXeMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M AHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCiel0BaTebCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKpY’Karole MpUpOTHON Cpeibl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;

YMEHUS NPEACTABIATh MOJyYeHHbIE Pe3yIbTaThl I03HABATEIBHOM 1€ATEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeNlaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JCUCTBHH, ONpeaesieHue KPUTEPHEB 0 OLEHKE KayecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE yUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSTeIbHOCTH, IJIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBHIOMPAThH
HanOosnee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U TO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEITIOKEHHBIA AJITOPUTM IEUCTBUIM MTPHY BHITIOJIHEHUH 33 JaHUI



C y4€TOM NOJy4YeHHs HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIHUSAX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpKAHUS,

YCTAHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4aromMMUCsT Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTh y OOYUaIOLIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHITHH: aTOM, MOJEKYJA, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCHUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi J10JI XMMUYECKOTO 3JIEMEHTA
B COCAUHEHMM, MOJSIPHbII 00BEM, OKCHA, KHUCJIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKas peakiys, kiaccudukanus
peaKuuil: peakluu COCINHEHUS, PEAKIUU Pa3JI0KEHMs], PEaKIIMK 3aMEIICHUs], peaKkLun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMHU, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
DIIEKTPOHHBIN CJIOW aroma, aTOMHas OpOWTan b, PaguyC aroMa, XWUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAs CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IOHATHM U IPUMEHATH ITH
MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlieHUSI (OpPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmIpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NPUHAJUIEKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMM 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COETUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT MX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuoaudeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moArpymnma (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
aneMmeHToB [I. Y. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHHS aTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacIpe/ielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

e Kiaccu(UUIUPOBATh XMMHUUYECKHE JIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY

sbdekry);



XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONUCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATENbHOCTH — aHAllU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHiA,
€CTECTBEHHO-HAY4YHbIE€ METO/Ibl IO3HAHMSI — HAOIIOAEHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U 1abopaToOpHBIM
00opy/s0OBaHUEM, a TaKXe IpaBWiiaM OOpallleHus C BEUIECTBAMHM B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOTYUYEHUIO U
coOMpaHHIO Tra3000pa3HBIX BEWIECTB (BOAOPOJAa M KUCIOPOJA), HMPHUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PAaCTBOPOB LIENOUEH U
KHCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonHuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSI YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX INOHSATHI: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYeCKas
CBSI3b, TEIUIOBOU 3((EeKT peakiu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBMTEIb,
OKHCIICHME€ M BOCCTaHOBJECHHE, AJIOTPONUs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, IPEeAeNIbHO JIOIyCTUMas
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATHUM MU INPUMEHATH OTU
MIOHATUS ITPU ONMCAHKMM BEIECTB U UX MPEBPAICHU;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBlIeHHMS (OpMya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,
METaJUIN4YecKas) B HEOPraHMYECKUX COEJUHEHUAX, 3aps] HOHAa IO XHMHUYECKOH
dopmyine, Xxapakrep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHMYECKHX COCIMHEHMH, THUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MenneneeBa U 1eMOHCTPUPOBATh
€ro TMOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinuaTh IOHATUSA «TjaBHas noxarpynna (A-



rpymmna)» W «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIIHE TIEPUOJIBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabIInIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
ol11ee YuCio 3IEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o0miye 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npejesiax MajblX IEPUOI0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIACCU(UITUPOBATH XUMHUUYECKUE DJIEMEHTBI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUCCKUE
peakuuu (IO YUCIY M COCTaBY YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/as OMKUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpAlIEHHBIE YPaBHEHUS peaklnii HOHHOrOo 0OMeHa, YpaBHEHHS peakIluii,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BeIIeCTBAaMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM peaklnu;

coOMoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TIOCYIOM W J1aOOpaTOPHBIM
o0opy/moBaHuEM, a Takke MpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITMTOJTHEHUIO JJA00OPATOPHBIX XMMHYECKUX OMBITOB IO MOTYYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO rasa);

MPOBOANUTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHS M HOHBI H3YYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBLHON JESITEIIPHOCTH — aHAW3 U CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISIBJICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS] CBOMCTB BEHIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HaummeHoBaHmue
(undposBbie)
n/  pa3ieioB M TeM Bcer  Kontpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusga —
Ba)kHasi 00J1acTh
bubnunorexka LIOK
€CTEeCTBO3HAHUS
1.1 T TDAKTHIECKOR 5 2 https://m.edsoo.ru/7f41
P 837¢
JEATEIIbHOCTH
YyejaoBeKa
BemecTtBa n bubnunoreka LIOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f41
peakuu 837c
Wroro mo paszneny 20
Pa3nea 2. Baxkneiimme npeacTaBuTe i HEOPraHMYECKHUX BELECTB
Boznyx.
yx bubnmorexa LIOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f41
[TousiTue 00
837c
OKCHJaxX
Bogaopon.
p bu6nunorexa LIOK
ITonsTie o
2.2 8 1 https://m.edsoo.ru/7f41
KHCJIOTaX B
837c
COJIAIX
Boga. PacTBopbl. bubmmoreka [JOK
2.3 [TonsiTne 00 5 1 1 https://m.edsoo.ru/7f41
OCHOBAQHUSIX 837c
OcHoBHBIC
CIACCRL but6mmorekxa [IOK
2.4 11 1 1 https://m.edsoo.ru/7f41
HEOPTaHUYECKUX
_ 837c
COeIMHEHUI
Hroro no paszneny 30

Pasznea 3. Ilepuoguveckuii 3axon u [leprnoauyeckasi cucreMa XMMHYECKHX JIEMEHTOB
. . MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTEC/IbHBIC PCAKITUMN

Ilepuoanueckuit
3.1 pHOzA

3aKOH U

but6mmoreka [IOK
https://m.edsoo.ru/7f41
837c
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IIepnonnueckas
cucTema
XUMHYECKHX
anemenToB /l. M.
Menneneena.
Crtpoenue atoma

XUMHAYECKHE

Xumuyeckas
CBSI3b. bubnunoreka LIOK
3.2 OKHCITUTEIBEHO- 8 2 https://m.edsoo.ru/7f41
BOCCTaHOBUTEIIb 837c
HBIE pEeaAKIUU
bubnuoreka [{OK
Uroro no pazueny 15 https://m.edsoo.ru/7f41
837c
bubnunoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBIIEE
KOJIMYECTBO
YACOBIIO o8 > >
I[MTPOT'PAMME
9 KIIACC
N Hanmenopare KouunyecTBo 4yacoB DJIeKTPOHHbIE
(uu¢posbIe)
n/  pasgenoBuTeM  Bcer Kourpoann =~ Ilpakruyeck
o0pa3oBaTejibHbIE
I MPOrpaMmal 0 ble padoThI ue padoTsl
pecypchl
Paspnen 1. BemecTBo 1 XuMH4ecKHe peakIul
IToBTOpeHue n
nyOneHue
YR . bubnmoreka [JOK
3HAHHUI
11 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pas3znenoB Kypca 8
KJ1acca
OCHOBHBIE
bubmuorexa [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHUYECKHIX
~ a636
peakuuit
DNEKTPOIUTHYEC
s bu6mmoreka [IOK
13 8 1 1 https://m.edsoo.ru/7f41
JUCCOLIMAITHS.

a636
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peakuuu B
pacTBopax

Uroro no pazneny

Pa3gea 2. Hemeraaabl M HX coe

17

HHCHUSA

2.1

OOmas
XapaKTEPUCTUKA
XUMHYECKHUX
asieMeHToB VIIA-
TPYIIIBL.
I'anorensl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

2.2

OOmas
XapaKTEePUCTUKA
XUMHYECKHAX
a1eMeHTOoB VIA-
rpynmsl. Cepa u
e€ coeTMHEHNA

bubmuoreka [JOK
https://m.edsoo.ru/7f41
a636

2.3

2.4

OOmas
XapaKTePUCTUKA
XUMHUYECKHX
anemeHToB VA-
rpynnsl. A30T,
dochop u ux
COCTMHCHUS
OO6mas
XapaKTepUCTHKA
XUMHUYECKHX
anemeHToB |VA-
TPYTIIIBL
Yraepon u
KPEMHHU U UX
COCTMHECHUS

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

Hroro no pazneny

25

Paznen 3. Mera/liibl 1 X COeTMHEHUA

OO01ue cBONCTBA

bubmuorexa [JOK

3.1 4 https://m.edsoo.ru/7f41
METAJIOB
a636
Baxwuetimue bubnuorexa [JOK
3.2 METAJIbI U UX 16 https://m.edsoo.ru/7f41
COCIMHEHUS a636
Hroro mo pazneny 20
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Paznen 4. Xumus u okpyxamomas cpeaa

BemecTta u bubmuorexa [JOK
4.1 MaTepuasbl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJIOBEKa a636
Hroro mo pazaeny 3
bubmuoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO
4 7
YACOBIIO 08
I[TPOI'PAMME
INOYPOYHOE INIJTIAHUPOBAHHUE
8 KJIACC
No KoanuecTBo yacoB Nara DJIeKTPOHHbBIE
Kounrpon = IIpakruue uugposbie
n/ Tema ypoka Bce usyue
bHbBIE CKHe oOpa3oBaTeJibH
I ro HUA
padoTsI padoThbI ble pecypchbl
IIpeamer xumumu.
Ponb xumnu B https://m.edsoo.ru/7
1 1
’KU3HHU YeI0BEKa. efb3c3c
Tena u BeliecTa
ITonstue o
2 MeToAax 1 https://m.edso00.ru/9
MO3HAHUA B f459e9a
XUMUHU
IIpaxTrueckas
pabota Ne 1
«[IpaBumna paboTsI
B J1a0OpaToOpuu U https://m.edsoo.ru/a
3 . 1
MPUEMBI b2a57ch
oOpareHus ¢
1a00paTOPHBIM
o0opyIoBaHUEM)
YucTteie BelecTa
1 emect. https://m.edso0.ru/8
4 Crnioco0b1 1 dffeead
pasneneHus
cMeceit



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/8dffeead

[IpakTnueckas
pabota Ne 2
«Pa3nenenune
cMmecei (Ha
MIpUMEPE OYUCTKH
IIOBApEHHOMN
COJIN)»

ATOMEI U
MOJICKYJIbI

https://m.edsoo.ru/d
9adcf25

https://m.edsoo.ru/4
34a3592

XHUMHYECKHE
DJICMCHTHI. 3HAKH
(cumMBOIIBI)
XHUMHYCSCKHX
9JIEMEHTOB

https://m.edsoo.ru/3
a97f7e6

[Ipocteie n
CJIOKHBIE
BEILIECTBA

https://m.edsoo.ru/8
d153ab3

10

ATOMHO-
MOJIEKYJIIPHOE
y4eHHue

3akoH
IMOCTOSTHCTBA
COCTaBa BEIIECTB.
Xnmuueckas
dhopmyrna.
BanenTHocTh
aToOMOB
XHUMHYECKHX
DJICMEHTOB

https://m.edsoo.ru/b
44af747

https://m.edsoo.ru/3
adc28cl

11

OTHOCHTENBHAS
aToMHas Macca.
OTHOCHUTENBHAS
MOJIEKYJIsIpHAsI
Macca

https://m.edsoo.ru/f
ac67eel

12

MaccoBast momns
XHUMHYECKOT'0
DJIEMEHTA B
COCONHCHNN

https://m.edsoo0.ru/9
5bcb8f5

13

KommuectBo
BenlecTsa. Moub.
MousipHas macca

https://m.edsoo.ru/6
68edb4a
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14

15

16

17

18

19

duznyeckue u
XHUMHYECKHE
SIBIICHHSI.
Xumudaeckas
peakuus

[Ipu3naku u
YCJIOBHUS
MPOTEKaHUS
XHUMHYCSCKHX
peakuuii

3akoH
COXpaHEHUS
MacChl BEIIECTB.
XUMHUYECKHE
ypaBHEHUs

Breraucnenus
KOJIMYECTBA,
MaccChl BEIeCTBa
110 YPaBHEHUSAM
XAMHYECKHUX
peakuuii
Knaccudukanus
XAMHYECKHUX
peakuui
(coemuHeHus,
pa3ioxeHus,
3aMeIIeHHS,
oOMeHa)

M. B. JlomoHOCOB
— Y4EHBIN-
SHIIUKJIOTICIHCT.
O06001menue u
CHCTEeMaTH3aIs
3HAaHUH

https://m.edsoo.ru/8
b878fcf

https://m.edsoo.ru/8
4214963

https://m.edsoo.ru/a
alcl52d

https://m.edsoo.ru/b
1656492

https://m.edsoo.ru/f
e58191f

https://m.edsoo.ru/2
13bbeaf

20

KonTponsHas
paborta Nel mo
TeMe «BemecTBa
U XUMHYECKHe
peaxkum»

https://m.edsoo.ru/c
€95e5ed

21

Bo3nyx — cmech
ra3oB. CocraB

BO3/IyXa.
Kucnopon —

https://m.edsoo.ru/2
37315¢cf
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JJIEMEHT U
MpoCTOe
BenrecTso. O30H

22

23

dusznueckue u
XUMHYECKHUE
CBOMCTBa
KHCJIOpOJIa
(peakiuu
OKHCIICHUS,
TOpeHue).
[lonstre 06
OKCHJIaxX

CriocoOsl
MOJTy4YeHHUs
KHCJIOpOJa B
nabopaTtopuu U
MPOMBIIIIIEHHOCT
u. [Ipumenenne
KHCIIOpO/a

https://m.edsoo.ru/6
7245d2f

https://m.edsoo.ru/8
96247ch

24

25

26

TemnnoBoii a3 ekt
XUMHYECKON
peaKiuu, OHSITHE
0
TEPMOXHUMHUYECKO
M YpaBHEHUH,
9K30- U
SHI0TEPMHUYECKHUX
peaxnmsIx

Tomnuso (HedTs,
yroJib U METaH).
3arpsi3HeHue
BO3/yXa, CIIOCOObI
ero
MpeI0TBPALLECHUS
IIpaxTrueckas
pabota Ne 3 o
teMe «[lonydyenue
U coOupaHue
KHCJIOPOAA,
U3y4EHHE ero
CBOWCTBY»

https://m.edsoo.ru/4
d71febb

https://m.edso0.ru/6
2361752

https://m.edso0.ru/3
29545c9

27

Bonopon —
3JIEMCHT U

https://m.edsoo0.ru/2
325645f
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pocToe
BEIIECTBO.
Haxoxnenue B
pupoJie

28

29

duznyeckue u
XHUMHAYECKHE
CBOMCTBa
BOJIOPO/JIA.
[Ipumenenue
BOJIOpOJIa
ITonsatue o
KHCJIOTaX M COJIAX

https://m.edsoo.ru/a
e9eb4b5

https://m.edsoo.ru/d
743bf8d

30

CrniocoOsl
MOJIYYEHHUS
BOJIOpO/ZIa B
nabopaTtopuu

https://m.edsoo.ru/8
dbbbc9b

31

IIpakTrueckas
pabota Ne 4 o
teme «llomyuenue
1 coOnpaHue
BOJOPO/IA,
W3y4YEHUE €ro
CBOKWCTB»

https://m.edsoo.ru/3
7a3324a

32

MousipHblii 00BEM
ra3oB. 3aKOH
ABorazipo

https://m.edsoo.ru/7
14a252d

33

Breraucnenuns
00BEMa,
KOJIHNYEeCTBa
BEIIleCTBA ra3a 1o
€ro U3BECTHOMY
KOJIMYECTBY
BCIIECTBA WIIN
00BEMY

https://m.edsoo.ru/2
5858514

34

Brraucnenuns
00BEMOB Ta30B MO
YPaBHEHHUIO
peakiuu Ha
OCHOBE 3aKOHA
00BEMHBIX
OTHOIIICHUH T'a30B

https://m.edsoo.ru/a
£3d2633



https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/ae3d2633

35

dusunueckue u
XUMHYECKHE
CBOICTBA BOJbI

https://m.edsoo0.ru/2
72b514c

36

CocraB
OCHOBaHUI.
ITousatue 06
HHUKATOpax

https://m.edsoo0.ru/3
d2634ef

37

38

Boga xak
pacTBOPHUTED.
Hacuimennsie u
HEHAaCBIIICHHBIC
pacTBOPBI.
MaccoBas nomnsa
BCILIECTBA B
pacTBope

[IpakTnueckas
pabota Ne 5 o
TeMe
«IIpuroroBnenue
pacTBOPOB C
ONpeCIEHHON
MAacCOBOM A0JIEH
PacTBOPEHHOTO
BEILIECTBA

https://m.edsoo.ru/2
b19b4el

https://m.edsoo.ru/9
552219

39

40

41

KonTponbHas
pabota Ne2 mo
teme «Kucnopoa.
Bonopoa. Boga»
OKcHabl: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa

ITonyuyenue u
XUMUYECKUE
CBOMCTBA
KHCIIOTHBIX,
OCHOBHBIX U
aM(pOTEepHBIX
OKCHJIOB

https://m.edsoo.ru/c
1c97fe3

https://m.edsoo.ru/c
321335¢c

https://m.edsoo.ru/b
ceb52bca

42

OcHoOBaHUS:
COCTaB,
Kiaccudukanmys,
HOMECHKJIaTypa

https://m.edsoo.ru/c
ad9bc8a



https://m.edsoo.ru/272b514c
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/cad9bc8a

43

[Tonyuenue u
XAMUYECKHE
CBOMCTBa
OCHOBaHHI

https://m.edsoo.ru/e
b3b238b

44

KwucnoTsl: cocTas,
Kinaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/c
589a687

45

46

[Tonyuenue u
XUMHUYECKHE
CBOWCTBA KUCJIOT
Conu (cpennue):
HOMEHKJIATypa,
CTIIOCOOBI
MOJTyYCHUS,
XUMHYCCKHE
CBOICTBA

https://m.edsoo.ru/d
2cc4664

https://m.edsoo.ru/6
6bad57a

47

48

49

IIpakTrueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a7a4 I10 TEME
«OCHOBHBIE
KJ1acChl
HEOPraHUYeCKUX
COECTMHEHUI

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COCIMHEHU

O0600111eHE U
cUCTEMAaTH3aIIHs
3HAHUH

https://m.edsoo.ru/e
f5f5b6d

https://m.edsoo.ru/3
eafb436

https://m.edsoo.ru/a
edf982e

50

KoHntponbHas
pabota Ne3 o
teme "OCHOBHBIE
KJIaCChI
HEOPTaHUYECKUX
coequHeHnn"

https://m.edsoo.ru/5
3e93cf2

51

[TepBbie MONBITKH
KJ1accu(uKanun
XUMHUYECKUX
3JIEMEHTOB.

https://m.edsoo.ru/4
5ch955f



https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/45cb955f

Ilonsarue o
rpymnmnax cXOJHbIX
3JIEMEHTOB

52

53

[Tepuoanueckuii
3aKOH U
IIepnonnueckas
cucremMa
XUMHUYECKUX
anemenToB /l. .
Meunneneena

[Tepuonpl,

IpYIIIbI,
HOJIPYIIIBI

https://m.edsoo.ru/a
cfe3f3c

https://m.edsoo.ru/d
d7cc851

54

Crtpoenue
aroMmoB. CocTaB
ATOMHBIX sITIEP.
M3oTtonsl

https://m.edsoo.ru/b
34e5fbl

55

Crtpoenue
3JIEKTPOHHBIX
000JI09EeK aTOMOB
3JIEMCHTOB
[Tepuoanueckon
cuctemsl [I. H.
MeHnaeneeBa

https://m.edsoo.ru/f
b64d6ef

56

57

XapakTepucrrka
XUMHYECKOTO
3JIEMEHTA M0 €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucreme /1. W.
Menneneena

3HaueHue
IIepuonnueckoro
3aKOHAa JIJIs
pPa3BUTHS HAYKU U
npaktuku. J[. W.
Mennenees —
Y4EHBIN, IEaror
Y TpaKJIaHUH

https://m.edsoo.ru/3
627afb4d

https://m.edso0.ru/8
3762e95

58

PesepBHbIii ypOK.
O6o006mmenue u
CHUCTEeMaTH3aIUs
3HAHUM /

bubnunorexa LIOK
https://m.edsoo.ru/0
0adb33c



https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Bcepocculickas

MpOBEpPOYHAs
paborta
KoHntposbHas
pabota Ne4 o
teMe «CTpoeHue
aTroMa. bubnunoreka LIOK
59 Xumuaeckas https://m.eds00.ru/0
CBS3b) / 0adb486
Bcepoccutickas
MIPOBEPOYHAs
pabora
DIJIEKTPOOTpHULIATE
60 JIBHOCTH aTOMOB https://m.edso0.ru/2
XMMHYECKHX 6672766
3JIEMEHTOB
61 HNounnas https://m.edso00.ru/2
XHMHYECKas CBS3b 628cf49
KoBanenTHas
62 HomApHas https://m.eds00.ru/6
7fb6476
XHMHYECKasl CBS3b
KoBanenTHas
63 HemonApHas https://m.edsoo.ru/f
32e6211
XHMHYECKas CBS3b
64 Crenenb https://m.edsoo.ru/f
OKHCIICHUA e73b9dc
OKuciuTeNnpHo-
65 BOCCTAHOBHTENLH https://m.edso00.ru/6
65e2d2d
bI€ peaKinu
66 Okucaurenu u https://m.edsoo.ru/e
BOCCTaHOBUTEIIHN b264264
PesepBHbIii yPOK.
O06o00mmenue u
CHUCTeMaTH3aIus
67 3HaHUH 10 TEME https://m.edso0.ru/6
«Ctpoenne 2539d2c
aroMa.
XuMHU4IecKas
CBSI3bY
68 Pe3epBHbIit ypok. https://m.edso0.ru/c

O06001IeHne 1

8769b1b



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/c8769b1b

CUCTEMATH3AIIIS
3HaHUU

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

9 KUIIACC

68

Ne
n/
n

Tema ypoka

[Tepnonuuecku
M 3aKOH.
[Iepnonnuecka
sl CHCTeMa
XUMHYECKHX
31eMEHTOB /.
H. Menneneena

KoauuecTBO 4acoB

Bce
ro

KonTpoanb
HbIe
padoThI

IIpakTuye
cKHe
padoThI

Jara
u3yue
HHSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTeIbHbI
e pecypchbl

https://m.edsoo.ru/ac
197bf5

3aKOHOMEPHOC
TU B
WU3MEHEHUU
CBOMCTB
XUMHYECKHUX
JJIEMEHTOB
MIEPBBIX TPEX
NIEPUOIOB

https://m.edsoo.ru/4
4bdf4b2

Knaccudukanu
au
HOMEHKJIaTypa
HEOPTraHUYECKU
X BEULIECTB

https://m.edsoo.ru/d
96e16hb9

Bunanr
XUMHUECKOM
CBSI3HM U THIIBI
KPUCTAJUTMYECK
UX PELIETOK

https://m.edsoo.ru/e
39821fc

KonTponbsHas
pabora Nel mo
TeEME
«IToBTOpEHUE U
yriryoneHue

https://m.edsoo.ru/2
ab3lece



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/2a531ece

3HAHUMN
OCHOBHBIX
pa3ziesoB Kypca
8 ximacca»

Knaccudukamnu
I XUMHAYECKUX
peakuuii 1o
Pa3IUYHBIM
MpU3HAKaM

https://m.edsoo.ru/6
197329

ITonsarue o
CKOPOCTH
XUMHYCCKOM
peaKIuu.
ITonstue o
TOMOT'CHHBIX U
reTEePOreHHBIX
peaKIusax

ITonstue o
XHUMHYECKOM
PaBHOBECHUH.
®DakTopsl,
BIIUSIONINC HA
CKOpPOCTH
XUMHYECKOH
peaKkuuu u
MOJIOKEHHE
XUMHYECKOTO
paBHOBECUS

OKHUCITUTENBHO

BOCCTAHOBUTCII
bHBIC PCAKIITUN

https://m.edsoo.ru/e
73c3ef4

https://m.edsoo.ru/af
bc35b2

https://m.edsoo.ru/l
6ddaal7

10

Teopus
AJIEKTPOJIUTHYE
CKOM
JHCCOIIMAIIHH,
CHIIbHBIE U
cia0bie
SJICKTPOJIUTHI

https://m.edsoo.ru/9
65c6a66

11

HNonnnie
ypaBHEHUS
peaKuuit

https://m.edsoo.ru/4
3f4b85¢



https://m.edsoo.ru/61f97329
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/43f4b85c

12

XuMH4YecKre
CBOMCTBaA
KHCJIOT U
OCHOBaHHI B
CBETE
MIPECTaBICHUI
00
ANEKTPOJIUTUYE
CKOM
JIHCCOIHAIAN

https://m.edsoo.ru/9
adee23c

13

XuMHudyeckue
CBOMCTBA COJICH
B CBETE
MPECTaBICHUI
00
3JIEKTPOJIUTHYE
CKOM
JMCCOIaIIHN

https://m.edsoo.ru/3
39ae525

14

ITonsarue o
TUIPOJIN3E
coien

https://m.edsoo.ru/b
€3c2519

15

0O00011eHNEe U
CUCTEMAaTH3AaIA
s1 SHAHUH

https://m.edsoo.ru/7
8322bfb

16

IIpaxTHueckas
paborta Ne 1.
«Pemenune
JKCIIEpUMEHTAI
BHBIX 3aJ1a4»

https://m.edsoo.ru/c
172d37d

17

KoHnTponbsHas
pabota Ne2 mo
TeMe
«INEKTPOJIUTH
yeckas
JCCOLIAALIHS.
XUMHYECKue
peakiuu B
pacTBopax»

https://m.edso0.ru/2
b5a2162

18

Oouias
XapaKTEePUCTUK
a raJIoreHoB.
XuMHuyeckue

https://m.edsoo.ru/c
3eaeb47



https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/c3eaeb47

CBOMCTBA HA
puMepe Xjaopa

19

XJI0pOBOAOPOA
. Constnas
KHUCJIOTA,
XUMHYECKUE
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/d
af6b6e7

20

21

[IpakTnueckas
pabora Ne 2 o
TeEME
«ITonyuenue
COJISIHOM
KHCJIOTBI,
A3Yy4YEHHE €€
CBOMCTB»

Brruucnenus
110 YPaBHEHUSIM
XUMHUYECKHX
peakuuu, eciu
OJINH U3
pEareHToB aaH
B U30BITKE

https://m.edsoo.ru/9
a2bd4de

https://m.edsoo.ru/fa
37¢c94c

22

23

Obmas
XapaKTePUCTHK
a DJIEMEHTOB
VIA-rpymiibl

AmoTponHsie
MoauUKaIII
CepHI.
Haxoxnenme
Cephl U €€
COECTMHEHUN B
MPUPOJE.
XUMUYECKHUE
CBOMCTBA CEPBI

https://m.edsoo.ru/e
79ebfa3

https://m.edsoo.ru/5
€3339hd

24

CepoBoaopon,
CTpOEHHE,
dusnueckue u
XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/3
84dcc68



https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/384dcc68

25

26

27

28

29

Oxcuppl cepsl.
Cepnas
KHCIIOTA,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MPUMEHCHUE

Xumudgeckue
peakuu,
JIeKaIye B
OCHOBE
MIPOMBIIIUIEHHO
ro crocoba
MOJTYYCHUS
cepHOH
KHCJIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karolen
cpenbl
COCIMHCHUSAMU
cepol
Brruucnenue
MacCOBOH JI0JIU
BBIXOJIa
MPOJIyKTa
peakiuu
OOmmas
XapaKTEePUCTHK
a DJIEMEHTOB
VA-rpynisl.
A3or,
pacrmpocTpaHeH
ue B IIPUPO/IE,
dusnueckue u
XUMHYECKHE
CBOMCTBaA

AmMMuak, ero
dusnueckue u
XHUMUYCCKHEC
CBOMCTBA,
MOJIy4eHUE U
MIPUMEHEHUE

https://m.edsoo.ru/ae
56526

https://m.edsoo.ru/ac
c7d4bf

https://m.edsoo.ru/7
dac2b46

https://m.edso0.ru/6
bfdf145

https://m.edsoo.ru/e
69bfh89



https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/e69bfb89

30

31

32

33

IIpakTrueckas
paborta Ne 3 o
TEMe
«ITonyuenue
aMMHaKa,
M3y4YEHUE €ro
CBOWCTB»

A3ortHas
KHCJIOTa, €&
buzndeckue u
XHUMUYCCKHE
CBOICTBA

Hcnons3oBanu
€ HUTPATOB U
CoJIe aMMOHHUS
B Ka4eCTBE
MHUHEpaTbHBIX
yIn0OpeHwuil.
XuMHu4eckoe
3arpsi3HEHUE
OKpY’Karollen
cpenbl
COCTMHEHUSIMU
azora

Docdop.
Oxkcun
doctopa (V) u
dochopnas
KHUCJIOTA,
buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTYYCHHUE

https://m.edsoo.ru/f4
c23a53

https://m.edsoo.ru/f2
d85456

https://m.edsoo.ru/7f
bdef49

https://m.edsoo.ru/c
8af5f46

34

Ucnonb3oBanu
e ¢hocdaroB B
KaueCcTBe
MHUHEPATBHBIX
ynoOpeHuil.
3arpsi3HEHUE
IIPUPOJHOMN
cpezbl
docharamu

https://m.edsoo.ru/7
9c51b82



https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/79c51b82

35

36

Yraepon,
pacrpocTpaHeH
ue B IIPHUPOJIE,
buzndeckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepojia, ux
buzndeckue u
XHUMHUYECKHE
CBOIMCTBA.
DKOJIOTHUECKH
€ TIPOOIIEMBI,
CBSI3aHHBIE C
OKCHIIOM

yriepona (1V)

https://m.edsoo.ru/ea
16ee43

https://m.edsoo.ru/a
6915c71

37

VYronnHasg
KHCJIOTa U €€
con

https://m.edsoo.ru/3
6a13d99

38

39

40

IIpaxTHueckas
pabota Ne 4 o
TeMe
"TTonyuenue
YIIIEKUCIIOTO
rasa.
KauectBeHHas
peakuus Ha
KapOoHaT-HOH"

ITepBoHavanbH
bI€ TIOHATHS 00
OpPTaHUYECKHUX
BEIIIeCTBAX KakK
0 COEIMHEHUSX
yriaepojaa
Kpemuuii u ero
COCIMHEHUS

https://m.edsoo.ru/4
de4a8dc

https://m.edsoo0.ru/8
22fb263

https://m.edsoo.ru/l
€94ee3a

41

[TpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAI
BHBIX 33/1a4 110
TeMe
«Baxnenmue

https://m.edsoo.ru/d
72fa3e8



https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/d72fa3e8

HCMCTAJJIbI U
nux
COCOAUHECHUA»

42

43

Konrtponbnas
pabota Ne3 o
TeMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTUHEHUS

OOmas
XapaKTEPUCTUK
a XMMHYECKHX
3JIEMEHTOB —
METaJJIOB.
Meramndecka
sl CBSI3b U
METaJIMYeCcKas
KPHUCTAJUIMYECK
as peléerka.
dusnueckue
CBOMCTBaA
METAJJIOB

https://m.edsoo.ru/f5
bae73d

https://m.edsoo.ru/8
3192917

44

45

XHUMHYECKUE
CBOMCTBA
METaJlIOB.
DNEKTPOXUMHUY
€CKUH psl
HaIpsHKEHUN
METaJUIOB

OO0mue
CITIOCOOBI
MOJTyYeHUs
METAaJIJIOB.
CruiaBbl.
Breramcnenns
110 YPaBHCHHSIM
XUMHUYECKHX
pEeaKLHnii, eciu
OJIVH U3
peareHToB
COJICPKUT
pUMeCcH

https://m.edsoo.ru/5
a41d1d4

https://m.edsoo.ru/4
35b87d4



https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/435b87d4

ITonsarue o

https://m.edsoo.ru/2

46 KOPPO3UH 28427
METAJUIOB
47 [Ilenounbie https://m.edsoo.ru/c
METabl 86edb4a
OKkcugel U
48 S — https://m.edsoo.ru/4f
b a deelae
HATPUS U KaTus
[llenounozemen
49 bHBIE METAJLJIBI https://m.edsoo.ru/2
— KaJIbIUH U bb5cf7b
Maraum
Baxueiimnue
50 U https://m.edsoo.ru/8
8 5c2cal6
KaJIbLMS
O06o0061IEHNE U
51 CHCTEMATHAAL https://m.edsoo.ru/5
risan 93adab7
s 3HAHUU
KéctkocTh
59 BOJBI U https://m.edso0.ru/8
CHoco0EbI €€ 69f76b9
YCTpaHEHHUSI
IIpaxTHueckas
pabota Ne 6 mo
53 TeMe https://m.edso0.ru/6
"XKécTkocTh 69f6cdd
BOJbI 1 METOJIBI
e€ yctpaHneHus"
. https://m.edsoo.ru/3
54 ATIOMUHUN 7679266
AmodorepHble
55 CBOMCTBa https://m.edsoo.ru/8
OKCHJIA U 2b7fa7d
TUAPOKCHIA
https://m.edsoo.ru/b
56 Keneszo 3996424
Oxcunpl,
TUIPOKCUILI U
P g https://m.edsoo.ru/c
57 COJIH JKeJie3a

(1) u xene3a

(1)

3f79221



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/c3f79221

58

O06o0061EeHNE U
cucTeMaru3anu
s1 3HaHUU

https://m.edsoo.ru/d
bd9af72

59

60

61

62

63

IIpakTrueckas
pabota Ne 7.
Pemenue
3KCHEpUMEHTAI
BHBIX 33/a4 10
TEMeE
«Baxnenmmue
METaJUIbl U UX
COCTMHEHUS»

Breruucnenus
110 YPaBHEHUSIM
XUMHYECKHUX
peaKkuuii, eciu
OJIVH U3
pEareHToB aaH
B U30BITKE WIIH
COIEPKUT
IIPUMECH.
Brraucnenus
MacCOBOH J0JIN
BBIXOJIa
MPOAYKTa
peakuuu
O06o06mIeHNE U
cucTeMaTu3anu
s 3HAHUH

KonTponbHas
pabota Ne4 1o
TeEME
«Baxnenmue
METaJIJIbl U UX
COETUHEHUS

Bemiecta u
MaTepHuabl B
IMOBCETHEBHOM
JKU3HU
YyeJioBeKa

https://m.edsoo.ru/4
62adf7f

https://m.edsoo.ru/a
7a5913a

https://m.edsoo.ru/ee
d7f912

https://m.edsoo.ru/5
b499218

https://m.edsoo.ru/4
83adc3a

64

XUMHYECKOE
3arpsi3HEHUE

https://m.edsoo.ru/f3
f9191d



https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/f3f919fd

OKpYyKaroleun
Cpelibl

65

Posp xumuu B
pelieHuun

OKOJOTHYCCKHUX

npoOaem

https://m.edsoo.ru/a
98127b9

66

Pe3epBHblii

YPOK.
O06o0061EeHNE U

cucTéMaTu3anu

s SHAHUH

https://m.edsoo.ru/l
c364847

67

PezepBHbIit

YPOK.
O06o0061IEHNE U

cucTéMaTu3anu

s SHAHUH

https://m.edsoo.ru/5
6f46bf5

68

PezepBHbIit

YPOK.
0O0001eHue n

cucTeéMaTus3alnu

s SHAHUH

https://m.edsoo.ru/b
221b45¢

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4 7

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To teme: «IlepBoHauaIbHBIE XUMUUECKHUE TOHSITHSI
pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
11 MOJIEKYJIa, XUMHYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OIHOPOJHAs W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTCJIbHAsA aTOMHAad W MOJICKYJIIpHad MaccCa, KOJIHNYCCTBO



https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c
https://m.edsoo.ru/b221b45c

BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl J0Ji1 XMMHUYECKOTO
3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKuus,
KIacCU(pUKALUA  pEaKIUi: peaklud COCAUHCHUS, PEaKIUU
pasnoXKeHusl, peakluy 3aMElICHUs, peaklud OOMEHa, 3K30- H
SHAOTEPMHUYECKUE PEAKINH, TEIUIOBOH 3(dekT peakuuu, pacTBop,

MaccoBasi J10JiA BelecTBa (MPOLIEHTHAsI KOHIICHTPAIs) B pacTBOPE

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHHA H

L2 MPUMEHSTH 3TH TOHATHS IPU OMMCAHUH BEIIECTB U MX MTPEBPAILECHHI
13 WCIOJIH30BATh XMMHUYECKYIO CHMBOJIUKY JUIS COCTaBIICHHS (hOPMYIT
' BEIIECTB M YPAaBHEHUH XMMHUYECKUX PEaKIUii
pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKoHa
ABorazipo
15 OTpENeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B  OHMHAapHBIX
' COEIMHEHUSIX
16 KJIaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIY M COCTaBy
' Y4acTBYIOUIMX B PEaKIMH BEIIECTB, M0 TEIUIOBOMY 3P (DEKTY)
17 BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO W MOJSIPHYIO MaccChl
' BEIIECTB
18 BBIUUCIIATh MACCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa Mo (opmyiie
' COCMHEHUS,
1.9 BBIUUCIISITHE MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHNE,
1.10 U3MEpEeHUe, MOJCIUPOBAaHHE, OSKCIEPUMEHT (peaJibHbli |
MBICJIEHHBIN )
2 ITo Teme: «Bakneiiune npeacTaBUTEIN HEOPIraHUUYECKUX BELIECTBY»
21 pacKpbIBaTh CMBICT OCHOBHBIX XHUMHMUYECKHX MOHATUH: OKCHJ,
' KHCJIOTa, OCHOBaHHE, COJIb
95 OTIPENIeNIATh MPHHAIIE)KHOCTh BEUIECTB K OMPEIETIEHHOMY KIIACCy
' coeanHeHui o Gpopmynam
2.3 KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA
24 XapakTepu3oBaTh (OMHCHIBATh) OOLIME XMMUYECKHE CBOMCTBA

BCIICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPKAAA OIMMCAHUEC IIPHUMEpaMU




2.5

2.6

2.7

MOJICKYJISIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIUX  XHUMHYECKUX
peakuuii

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX

clieoBaTh IMpaBWJIaM IIOJb30BAaHUS XHUMHUYECKOM TMOCYAOH H
1a00paTOpHBIM O0OPYZOBAHUEM, a TAKXKE MpaBHJIaM OOpaIeHUS C
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
na60paT0prlx XUMHYCCKUX OIIBITOB I10 IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOUIbIO

WHMKATOPOB (JaKkMyc, (eHondraaer, METUIOPAHXK U APYTHE)
MPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOH PeaKInu

[Io teme: «llepmognueckuii 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenpgeneeBa. CTtpoeHHe aTOMOB.

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE peakurumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX IMOHSTHM: AApO aTroMma,
BHCKTpOHHLIﬁ (o) ()% aToMa, aToOMHas Op6I/ITaJ'H>, paauyc aroma,
XUMHYCCKasd CBA3b, MOJApHAsA W HCHOOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, A4HUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECKHE IJIEMCHTHI

3.3

3.4

OTHMCBIBATh U XapaKTepHU30BaTh Ta0muuHyto Gopmy [lepuomamueckoit
CHUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3inyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas noxarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpbiBaTh cmblci Ilepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh  I[MOHUMAHWE IEPUOJNYECKON  3aBUCUMOCTH
CBOMCTB XHMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUSI B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOphle UMEIOTCS B  TabmuIe
«Ilepuogmyeckas  cucrteMa  XuMuueckux  anemeHtoB .M.

MeHJ:[eneeBa» C YHUCJIOBBIMU XAPAKTCPHUCTHUKAMH CTPOCHUA aTOMOB




3.6

XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsaj sjapa, OOILIee YucCio

OJICKTPOHOB U PACHPCACICHHUEC UX 110 3JICKTPOHHBIM CJ'IOHM)

OIpC€aAcIATh  CTCIICHb  OKHCJICHHA  OJIECMCHTOB B 6I/IHapHBIX

COCANHCHUAX

3.7

ONPENEATh BUJ XUMHYECKOM CBsI3M (KOBaJEHTHAs M WOHHAs) B

HCOPraHN4CCKUX COCANHCHUAX

9 KIIACC

Kox
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1

1o Teme: «BemiecTBo 1 XuMu4ecKasi peakLus»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUN: PacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakI MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTUMbIe peakuuu,
OKHCITUTEIHbHOBOCCTAHOBUTEIILHBIE peakiuu, OKHUCITUTEND,
BOCCTAHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJIICHHE, aAJUIOTPOMMS,
aM(pOTepHOCTh, XHUMHUECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
MeTaJIu4ecKasi), KpHUCTAJUIMYeCKasi pemi€Tka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MNPHUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHfI

13

COCTABJISITh YPaBHEHUS AJIEKTPOJUTUUYECKON THCCOLMALNN KUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIC YPAaBHEHUS pEaKIUil

MOHHOTO OOMEHa

14

1.5

PaCKpBIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/’I

OCPCACTBOM COCTABJICHUA JJICKTPOHHOT'O OanaHca 3THUX peaKI_II/Iﬁ

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaKknuun

Ilo Temam: «Hemeramiel m ux coeauHeHUs» U «MeTaUibl U UX

COCOUHCHUA»

2.1

XapakTepu3oBaTh  (OmMHMCHIBaTH) oOmmMe W  crnenuduyueckue

XHMHYECKHE CBOHCTBA IIPOCTHIX U CIIOXKHBIX BEIICCTB, IMOATBEPKAad




2.2

ONMCaHUE IPUMEPAMHU MOJIEKYJSIPHBIX W MOHHBIX YPaBHEHUHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI

COCTAaBJIATH YPaBHCHUA pCaKHHﬁ, MOATBCPKAAOIUX CYHIECCTBOBAHUEC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMUA,
BO3MOXXHOCTH ITPOTCKAHUA XUMUYCCKHUX npeBpameHHﬁ B pa3JINYHbIX

YCIIOBHSIX

2.4

CIEAOBaTh IpaBUJIaM I[OJb30BAaHUS XHMHUYECKOW TMOCYIO0H U
nabopaTopHBIM 00OPYJOBAaHHEM, a TaKXKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBIIOJIHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYCHUIO U COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aAMMHUAKA U YTIIEKUCIIOTO ra3a)

2.5

3.1

MPOBOJUTHh PEAKIUH, IOATBEPKIAOIINE KAaYeCTBCHHBIA COCTaB
pPa3IUYHBIX BEMICCTB: PACIO3HABATh ONBITHBIM IYTEM XIJIOPHUI-,
Opomuna, wuoauna, kapbonar, ¢Qocdar, cunmmkar, Ccyibdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIKE B BOJAHBIX PaCTBOpaX HEOPraHUUECKUX BEIIECTB
ITo Teme: «Xumus 1 OKpyXkaromiasi cpeaa»

PaCKpbIBATb CMBICITI OCHOBHBIX XHWMHWYCCKHUX MOHSTHH: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB

3.2

NPHUMCHATH OCHOBHBIC OIICpaliviu MBICITUTEIbHON JACATCIIBHOCTH —
dHAJIM3 U CHHTC3, CPABHCHHC, O606H_IGHI/IG, CUCTEMATHU3all1uIo,
BBIABJIICHUEC IPHYHUHHO-CIICACTBCHHBIX CBS3EH — A1 U3y4YCHUSA
CBOMCTB BCIICCTB N XHUMHUYCCKHUX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC
METOJAbI ITO3HAHUA — Ha6J'IIO}IeHI/Ie, HU3MEPCHUE, MOACITIUPOBAHUC,

IKCIIEPUMEHT (PeaTbHBI U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MO3HAHUS B XUMHMHU. UUCTHIE BENIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ Y4CHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHass Macca. MaccoBasgs HOIsS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocBsI3p KOJIMYECTBA,
Macchl UM YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

PuU3nYeCKne U XMMUYECKHE ABJICHUS. XUMHUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBUJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 0OpaleHus ¢ 1a00paTopHBIM
obopymoBaHWEM, HM3Yy4EeHHE W OmNucaHue (U3NUYECKHUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3ndeckux (TUTaBIeHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHKE caxapa B CTYINKe, KUTIEHUE W KOHJICHCAIIUS BOJIbI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakiuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(ll), u3yuenue cnocoboB pa3eneHus cMecel (C TOMOIIbIO MATHHTA,
¢GwIbTpOBaHKE, BBITAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), mpoBeneHUe
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
MPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAacChl, CO3/IaHUEC

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BelecTBo. Haxoxxaenue kuciaopoaa B mpupoe, GU3nUecKue U XUMHUUECKUe
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YEeHUsl KUCIOpOoAa B J1abopaTopuu M IMpoMblluIeHHOCTH. Kpyroopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoil 3¢p(ekT XUMUYECKOW peakIuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroyib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHEe 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpupoJIe,
dusnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHWE, CIIOCOOBI IMOITY4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XUMHUUECKUM YpaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pacrtBoputens. PacTBopsI.
Hacpimiennbie 1 HEHACBIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJie U B KU3HU yenoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOA. OXpaHa U OYUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust nHeoprannuecknx coeamnennit. Oxcunbl. Knmaccudukamms
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. @u3ndyeckue U XMMHUYECKHE
cBoOMCcTBa OKCUAOB. [loryuenne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamust kucinor. Homenkinarypa kucinor. @usnyeckue u
XUMHUYECKHUE CBOMcCTBa KUCIOT. Psia aktuBHoctu MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor




2.9

2.10

2.11

Conu. Homenknatypa cosieil. @u3znueckre U XMMUYECKUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpO/ia B BO3AyXE, MOJyYeHHE, COOMpaHue, Paclo3HABAHUE U HU3Y4EHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs TOpEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3lilaMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4eHHE, COOUpaHue,
pacro3HaBaHUE U W3Y4YEHHE CBOWCTB Bojaopoia (TOpeHue), B3auMOAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUJICOMATEPHAIIOB), HAOIOICHUE OOpa3IOB BEHICCTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPEAECIEHHOM MACCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OINpPECIIEHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOIUBIO HWHJIMKATOPOB,
UCCIIEJOBaHNE OO0pPAa3I[0B HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKd HHIUKATOPOB B PACTBOpAaX KHUCIOT U
nienouel, u3yuenue B3aumopeicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHUCTIOTHI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpanuzaluu, MOIydyeHHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajula JApPYTUM U3
pacTBopa CoJId, pelieHre dKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimue

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

3.1

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonsTue o
TPYIax CXOAHBIX JIEMEHTOB (IIETOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMpOTepHBIE

OKCHUABI U THAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. [lepmoanyeckas cucremMa XUMHUYECKHUX AJIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xumuueckux osieMeHtoB J[.M. Menpaeneena.
IIepuonst u rpynmnbl. @U3HYECKUI CMBICH IMOPSAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX HJIEMEHTOB
ITepuomanueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKMX MU HEMETAJUIMYECKUX CBOMCTB MO TpYINIaM U MEPHOJAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd U npakTuku. [[.1. MennaeneeB — y4€HbI U
rpak aHuH

Xumu4deckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHX 3IeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknnun pa3jioKECHUA, CO@I[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. [lepuoguueckass cucTeEMa XHUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TEpPBBIX TPEX MEPHOJOB, Kallus, KaJbIUsi U MX
COEIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelIecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
peméTOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON
peméTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BellecTB (MEXIyHapoJHasi U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJaccaM HEOPTaHHMYECKUX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAsA CBA3b HCOPIraHNYCCKUX BECIICCTB




1.3

Knaccudukanms XuMUYeCKUX peakuid Mo pa3IuuHbIM MPpU3HAKaM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaklUU BEIIECTB, MO TemioBoMy 3ddexTy, no
U3MEHEHHIO CTEIICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUYECKOW PEaKkIUH U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMU4ecKou cBsizu. Crenenb aucconuanuu. CUabHbIC U C1a0bIe JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. YclioBUs IPOTEKaHUS peakillii HOHHOTO OOMeHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUTMUECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIO0XKHBIX BELIECTB (XJIOpHJIa HATPHs); UCCIEI0BAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEIIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, IIeNoYel ¥ comell (BO3MOXKHO HCIOJIB30BaHNE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHUe BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHNs, COeTUHEHN);
pacrio3HaBaHME HEOPTraHMYECKHX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; PellieHUe SKCIIePUMEHTAIbHBIX 33/1a4

Hemeramie! 1 ux COCOAUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKUEe CBOICTBa




MPOCTBIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoOJIeHiCTBHE C MeTaJllaMi, HEMETAJUIAMHU, LIEI0YaMu). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHME CBOMCTBA, TMOJy4Y€HUE, NpPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOpPOJAa HAa OpPraHu3M 4YejoBeka. Bakneilue

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHus. CTpoeHHe 1 (PU3UIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHCJIOTHBIX OKCHIOB. CepHasi KUCIIO0Ta, PU3NYECKUE U XUMHUECKUE CBOWMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOMN
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKLuUsd Ha
cyibdar-uoH. HaxoxeHue cepsl ¥ €€ COSTUHEHUN B IpUpojie. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA CepPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO31yXa U BO,[[OéMOB), CITIOCOOBI €ro MpeaoTBpalICHUA

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTETNEHU OKHUCICHHUS. A30T, PpaclpOCTpaHEHHE B
npupoje, pusndeckue U XuMuueckue cBoicTBa. KpyroBopot azora B mpupoe.
AMMuak, ero ¢u3MyecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npuMmenenne. Conn amMMOHHUA, UX (pU3MUeCKHMe W XUMHUYECKHE CBOMCTBA,
npumeHenue. KauecTBeHHast peakiiusi Ha HOHBI aMMOHHUSI. A30THAsI KUCTIOTa, €€
nosyueHue, pu3ndeckre U XMMHIECKre CBOMCTBA (00IIHe KaK MpeCTaBUTeNs
KJlacca KHCIOT | crenuduyeckue). lcmonp3oBaHne HUTPATOB M COJIEH
aMMOHHSI B Ka4e€CTBE MUHEPAIBHBIX yI0OpeHHi. XUMHUUYECKOe 3arps3HEHHE
OKPY’KaIOIIEeH Cpeabl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUYECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBa, mosiydueHue. McmonpzoBanue (ocharoB B KayecTBe

MHUHEpAJIbHBIX YA00peHHi

2.5

Obmas xapakrepucTtuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCICHMSA. YIJIEpOJd, aJIOTPOIHbIE

MOIU(UKAIMH, PACIPOCTPAHEHUE B TpUpPoAe, (U3NUYECKHE M XUMUYECKHE




2.6

cBoiicTBa. Ancopobuus. KpyroBopot yriepona B npupoae. OKcuabl yriepoaa,
uX (U3NYECKUE W XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKHBBIC OPTaHHU3MBI,
MOJTy4eHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCUIOM
yraepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comH, UX (PU3UYECKHe U XUMHYCCKHE
CBOIICTBA, MOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO3SHMCTBE

[TepBoHavabHBIC TIOHATHSA 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, alleTHJICH, 3TaHOJ, TJIHMIEPHUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpocHue. IloHsATHE O OMOJOTHYECKH
BaXHBIX BEIECTBAX: KHpPax, OCNKax, YIICBOJaX — M UX POJH B XKU3HH
yellioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOMCTBA, NOJIy4YCHHE U
npuMeHeHne. CoeanHeHHst KpeMHuUsi B npupoze. O0mue npeacraBieHust o0
okcuze kpemMHus(1V) n kpemHueBoit kucnote. CUIMKAThl, UX HCIIONIb30BaHHE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeIbHbIE
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMTEIbHBIX MaT€pPHaJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHMYECKUX BEIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBEIEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOPH -
WOHBI W HAONIONEHNE TPHU3HAKOB HMX IPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢u3nUecKre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00Opa3liaMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyraMBaHUs caxapa MoJl IeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHEe XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI KUCIIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH W HaOIIOJeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKIMH CBOMCTBaMU a30Ta, (hocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BaHHWE BHICEOMATEPHAIIOB), OOpa3laMu
a30THBIX U (OCPOPHBIX YAOOPEHUIA; MOIyueHUE, COONpaHue, paclo3HaBaHNe
U U3y4YCHHE CBOMCTB aMMHaKa; IPOBEIECHUE KAaUEeCTBEHHBIX PEAKIMH Ha MOH

aMMOHUS W ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKaHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHANIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOUpAaHUE, PAcIO3HABAaHHE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIOrO Tra3a; MpOBEIEHHE KayeCTBEHHBIX pEeakuMid Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHON IPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaXHeHle HeMeTaUIbl U UX COEAUHEHUS))

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUcCTaimyeckas pemérka. DJNeKTPOXUMUYECKUU psij

HaIPSKEHUN METaJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTaioB. OOIIHe crioco0bl MOTy4eHus
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X TIPUMEHEHHE

B 6LITy " MIPOMBIIIJIICHHOCTH

[Ilenounsle MeTaybl: mosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaXO0XIECHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U UX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KalbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux a3nemeHtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJEHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kaybliusa. BakHelme coeauHeHHs Kaibls (OKCH],

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs

3.5

AmoMunuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.. MenneneeBa; cTpoeHHEe aroMa; HaxoxkaeHue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWMCTBa OKCHIA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMmenton J[. .

MeHneneeBa; CTpOCHHE aToMa; HaxOoXJACHHE B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
X (PU3MYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHBI
(MarHus, Kanmblms, anoMuHus, 1uHkKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBOMCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 33/]1a4 110 TeMe «BakHeliue MeTalbl

U UX COCIUHEHUSD

XUMHS U OKpY>KaroIlas cpena

Hossle maTepuansl 1 TexHojoruu. BemecTa 1 Marepuaiisl B IOBCEAHEBHON
AKHU3HU YesIoBeKa. XUMUS U 310poBbe. be3onacHoe 1Croib30BaHNe BEMIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ InmomMouib MnMpu XUMHYCCKUX O0XKOrax "

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarorieit cpenst [IJIK. Ponb xumuu B perieHr# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJjib, MPUPOAHBIN ra3, He(Th),

MIPOJIYKTHI X MEepepabOTKH, UX POJIb B OBITY M TIPOMBIIINICHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yueHne 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OEPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TI03HABa€MOCTHU SIBJICHUN NPUPOJbl, NOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUS BCHICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HUCIOJb30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMHM Ha JOCTHKECHMSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymed mpodeccruoHaTbHON
NEeSTeTbHOCTH W CHeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue crucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMUMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEUIECTBO, OJHOPOAHAS 1
HEOJIHOPOJIHAs CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XMMHUYECKAs
peakusi, peaklUyd COCOUHEHMs, PEAKLUU PA3JIOKEHUs, pPeaKLH
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiyu, 3K30- U
SHJOTEPMHUYECKHE PEAKIINHU, PACTBOP, MAccoBas J0Js1 XMMHUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMa, aToOMHas OpOuTab, PAaJUyC aTOMA, BAJEHTHOCTb, CTEIEHb
OKHCJICHHsI, XUMUYECKAs CBSA3b, IEKTPOOTPULATEIIbHOCTD, MOJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEINNEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTh XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOpHUu XUMUH: ATOMHO-MOJICKYJISIpHAA TCOpus, TCOpUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Brianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, IPUPOHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BJIMSHUE BEIIECTB U XMMUUYECKHUX IMPOLIECCOB HA

OpraHHU3M 4YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

YMEHUE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSMHU JPYIHX
y4eOHBIX IPEMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XUMHH (Hay4yHas U Hay4yHO-TIOMYJISpHAas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OILIEHWBATh WMH(OPMAIUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMH M yYMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJga4d




BJIaIIeHI/Ie OCHOBaMHM ITOHSTHIHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpaBHEHUM XHUMHYECKMX pEaKLHMi; OCHOBAMU  XHMHUYECKOU
Homenkiatypsl (IUPAC u TpuBHanbHO)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj snpa, oOIIee YHCIIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOOB, KAUS U KAJIbIIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX [EpUOJAaX M  IJIaBHBIX
MOJArPYMIax) U 3JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE DJIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMHUYECKHE PEaKIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anamas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOAa,

99 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, meau (11), nuaka, xenesa (11 u

I11), okcuasl yrinepona (Il u IV), kpemuus (1V), azora u pocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE M  XapaKTECPHU30BaATH CBOMCTBa B€IICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTb IPOTEKAaHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue CoCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPABHCHHUS PEaKInH,
B TOM YHCIIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU&Thl):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEaKUUHd M HAXOAUTh KOJIHYECTBO
' BeIeCcTBa, 00BEM M MacCy pearceHTOB WIIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUECHUH BEIIECTB
' U XUMHYCCKHX SIBJICHUH; yMeHHEe c()OpMYIHpOBaTH MPOOIeMy |
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUJIaMU 0e30MmacHOro oOparteHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOW JKH3HU, TIPABIIIAMU ITOBEIACHUS B
12.3 HEeNsIX COepeKESHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlui
U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOWCTB; MOJy4yeHHE aMMHUaKa W H3y4yeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILEeCTBA

IPUMEHEHWE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHka MU
denondranenna) sl ONpeaeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

peIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KITACCHI
HEOPTraHUYECKHUX COETUHEHHI; «INEeKTPOIUTUYECKAS
auccoruanusay;, «BakHeHInne HEMETaIBI M WX COCIAHMHCHUI,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIME B BOAHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NPEJCTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIY  pEabHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

XumMuueckas (1)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHMX DJIEMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonmgectBo BemectBa. Monb. Momsipaas macca. MoJIIpHBIIA 00BEM Ta30B.
B3anMocBs3b KoIM4ecTBa, MacChl M YUCIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
®u3nuecKkue U XMMHUUYECKHUE SIBICHUS. XUMUYECKas peakuus U €€ MpU3HaKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬁ CUCTEMA XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NepruoaoB, Kajius, KaJbLUA (pazu/lyca ATOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux CO@}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsi3zb. KoBajieHTHast (mojispHass M HEMOJsIpHAsi) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. VoHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAasA, METaJUIMYecKas),
3aBHUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAILIMYECKON PEIIETKA U BHJIA

XUMHUYECKOH CBSI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (MIENTOYM M HEPACTBOPUMBIC OCHOBAHWSA);
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. SHCKTPOXI/IMI/I‘-ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX CO€IUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, munka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUYECKHEe CBOMCTBA OCHOBAaHUN U aM(OTEpHBIX THJIPOKCUIOB (Ha pUMepe
THIPOKCUIOB alllOMHUHHUA, JKeje3a, ULuHKa). [lomydyeHne ocHOBaHUM U
aM(OTEpHBIX TUAPOKCHUIOB

OOmre XMMHUYECKHe CBOWCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroinbHOU. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomydyenue coneit

4.10

HOHY‘-IGHI/IG, co6npaHHe, pacrmo3HaBaHUC BOAOpPOAA, KHCJIOpPOda, aMMHAKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopuu
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[Tonyuenne aMMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peaKiuii o pa3IudHbIM PU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TermnoBoit ApdeKT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YPaBHEHUSI.
DK30- ¥ 9HJIO0TEPMUYECKUE peakuH. TepMOXuMHIECKHe YpaBHEHUS
OKHCIUTETEHOBOCCTAHOBHUTENBHBIC peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHCJIUTEIIbHOBOCCTAHOBUTEILHOM PeaKkLIuK

Teopust snekTponuTrdeckoi aucconnanuu. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMS ¥ OKpYXaromas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XMMUYECKHUX pEaKkUui B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIC —JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIeHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponp xumun B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHnue 030HOBOTO CJIOS

6.3

6.4

[Ipumenenue cepsl, a3ora, hocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEILCKOM Xo3siicTBe. [IprMeHeHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3WUH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPUH, YKCYCHAs KUCIIO0Ta).
[TonsiTre 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yriIeBoIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMynaMm XUMHYECKUX COCAMHEHUI
7.2 Macchl (MaccoBOif) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM yPaBHEHUSAM
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