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HHOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHuUsl, MPEACTaBIECHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (eaepanbHON paboyeit mporpaMMbl BOCTIMTAHUS
U ¢ Y4y€TOM KOHLENIMK TNpPErnojaBaHus ydyeOHOro mnpeameTa «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma Mo XuMuUU Ha€T TPEACTABICHHUE O IEJAX, OOImEeH CTpaTeruw
oOy4eHMs, BOCHUTaHUS M pPAa3BUTHA OOYYAIOIIMXCSA CPEACTBAMHU y4eOHOTrO
npeaMera, yCTaHaBJIMBaeT  00s3aTeNbHOE MIPEAMETHOE COJIep KaHue,
npeAycMaTpUBaeT pAaCIpeleieHue €ro Mo Kilaccam W CTPYKTYPUPOBAHHUE MO
pazielnaM U TeMaM MpPOrpaMMbl MO XHMHUH, OMNPEIENsieT KOJWYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJENOBATEIbHOCTh  M3YYEHHUS XUMHM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00yd4arolmuxcsi, ONpeaensieT BO3MOXKHOCTU TpeaMeTra  JUis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsl, a TaKXke TPEOOBAHUM K
pe3ynbTaTamMm 0O0y4eHHUs XUMUU Ha YPOBHE 11eJIeH M3yUYeHUs TpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHOW JACATEILHOCTH OOYYalomerocss 10 OCBOSHHIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XHUMHHM CIY>KUT OCHOBOW sl (OPMUPOBAHUSI MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeAcTaBiICHUl O MAaTepUaILHOM €IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE€ XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 HDBOJIOIMHU BEIICCTB B MPHUPOJE, O MyTAX PEHICHUS TI00AThHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
NUIIEBON U KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEM  JJII  CAaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYPhI IUYHOCTH, €€ 00I1Iel 1 (PYHKITMOHATILHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  Yy4eOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAJILHBIX M MCCIICIOBATEILCKUX yMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(HECCUOHAIBHOM JIeITeTbHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HAa €IUMHCTBO IPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CrocoOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJOTMYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBiieHUs B OOyYEHHM XUMHUU O0ECIEeuMBAIOTCS CIEeUU(PHUKOM
colepkaHusi  y4eOHOro TMpeaMeTa, KOTOpPbIM  SBIAETCS  IEeAaroruuecku
a/IaTHPOBAHHBIM OTpakKeHHEM 0a30BOM HayKH XUMHUH Ha OINpeNeaEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHusi OPUECHTUPOBAH HA
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHMYECKOW XHUMHH U HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TOHSTHI
OPTraHUYECKON XUMHH.

Crpyktypa coaepkaHusi MpOrpaMMbl N0 XUMHUHU cPopMHpOBaHa Ha OCHOBE
CUCTEMHOIro mnoaxoja k €€ uzydeHuro. CoaepKaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCJIEA0BATEILHOIO PA3BUTUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUSI,;

— Ilepunoanueckoro 3akoHa [{. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpeACTaBICHUM OO0 DIJICKTPOJUTHUYECKON JUCCOIMALIUM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYyTrOMY, BBITIOJIHSISL )YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS ¥ BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U TTOJTyYEHHUS U3ydaeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABIICHUSI 0 XUMHUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOMN TPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METO1aM
MO3HAaHUS B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3
paHee W3Y4YEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYyXKaOMMH MHUPY,

«buomnorus. 5—7 knaccel» U «Pusnka. 7 Kiaccy.

[Ipy w3ydyeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAayKH Kak 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH Y€JIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOTO MpeIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (PAKTOB, MOHATUI, 3aKOHOB U TEOPETHUUECKHUX MOJOKEHUHN, TOCTYITHBIX
000011IeHNII MHUPOBO33PEHUYECKOTO XapakTepa, fA3blka HAayKH, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPH HU3YYEHUU BEIIECTB U
XUMHUYECKUX peakluid, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUHN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-UCCIIEN0BATENbCKON
JESTENIbHOCTH, OCBOCHMM IPaBUJ OE€30MACHOrO OOpalleHHsl C BEUIECTBAaMHU B
[IOBCEITHEBHOM JKU3HU.

[Ipu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS BaKHOE
3HaYE€HHE MPUOOPENH TaKHUE LU, KAK:

— (OpMUPOBAHHE HWHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CIIOCOOHO aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HAmNpaBJIICHHOCTh OOYyYEHHs] Ha CHCTEMAaTHYECKOe MpHUOOIIEHUE
oOy4Jaronmxcsi K CamMOCTOSATEIbHOM MO3HABATENBbHON JEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHUsA, (HOPMUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrnieueHre yCIOBU, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yYarOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEpPCAIbHOE 3HAYEHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBanue oO0mEeH (GYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUWA OOBACHATH W OLICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, UCHOJIb3ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYECHHUH
XUMHH, TPUMEHATh UX TPU PELICHUH ITPOOJIEM B NOBCETHEBHOM KU3HU U TPYAOBOM
NEeSATENBHOCTH;

— (¢opMHpoBaHHME Yy OOy4YalIIUXCd T'YMAaHHUCTHYECKUX OTHOILECHHUM,
MOHUMAHUS LIEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKH
L[E€JIECOO0PA3HOr0 TMOBENECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/I0POBbsl U OKPYKAKOLIEH NPUPOIHOM CPEIBI;

— pa3BUTHE MOTUBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U

CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOILEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduisi ¥ HaNpaBIECHHOCTH JalbHEHIIEro
oOydeHusl.
C uenpio 0TpabOTKH NPAKTUKOOPHUEHTHPOBAHHBIX 331aHUA B paMKkax Beepoccuiickux
MPOBEPOYHBIX paboT Mo xumuu (3a Kypc 8 kiacca) B 8 kjacce goOapnsercs 17
JOTIOJTHUTENbHBIX YacOB K uMeromuMcd. OO0Iiee 4ucio 4acoB, OTBEAEHHBIX IS
U3Y4YEeHUS] XUMHUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, cocTanisieT 153 yaca:
B 8 kmacce — 85 yacoB (2uaca B Henemto++17 TonmoJHUTETBHBIX YacOB JJII OTPA0OTKU
MPAKTUKOOPUEHTUPOBAHHBIX 33JJaHus B paMkax noarotoBku k BIIP), B 9 kinacce — 68
yacoB (2 Jaca B HEJIEINIO).



COIEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHayaJbHbIE XUMUYECKHE TOHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4Ye€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. dusmyeckue CBOWCTBA BEIIECTB. ATrpEraTHoe COCTOSIHHUE
BemecTB. [loHsATHE O MeToAaxX MO3HAHMA B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE HIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyiia. BanreHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOcUTENbHAs aToMHasi Macca. OTHOCHUTENIbHAsS
MOJIEKYJIApHas Macca. MaccoBas J0J11 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KonnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

du3NYecKre U XMMUUECKUE SBJICHUS. XUMHUUECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEHIECTB. XUMHUYecKue ypaBHeHMs. Kiaccudukarms
XUMUUYECKUX PEeaKIUi (COeTMHEHMUS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1a0OpaTopuu U
npuémMamu oOpaleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecKux CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJAa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUM, HAOII0ICHHE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX peakimil (pasziiokeHHe caxapa,
B3aMMOJIECTBHE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoJIecTBHE kene3a ¢ pactBopoM cosu meau (I1),
U3Y4YEHHE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMONIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHWLIAIUA, XpoMaTorpadusi, MPOBEJCHNUE OUYNCTKH TTOBAPEHHON
Colv, HaOJIOJEHWE W  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

Baxuelue npeacTaBuTe/ M HEOPraHUYECKHUX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — sneMeHT u mpocToe
BeliecTBO. HaxokaeHue kuciaopona B Mpupojie, (PU3NYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue xkucnopoma. CrocoOb



MOJYYEHHS] KHCJIOpOJa B JA0OpaTOpuM M HOPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TeroBoit 3¢ (heKT XMMHUYECKON peaKkIuu, TEPMOXHUMHYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHUYECKHE peaKiuu. TOIUMBO: Yroib M MeETaH. 3arpsi3HECHUE
BO3/lyXa, YCUIIEHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHne 030HOBOTO CIOSI.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpoe,
bu3rUecKre U XUMUIECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHust. KucioTe
Y COJIH.

MosipHbIii 00bEM ra3oB. PacuéThl Mo XUMHYECKUM ypaBHEHUSIM. DU3nyecKkue

cBorcTBa BoAbl. Boma kak pactBopurens. PacTtBopbl.

HacepiieHHble ¥ HEHACHIIIEHHBIE PACcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10J BelecTBa B pacTBOpe. XUMHUYECKUE CBOKMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B IpupoJie U B KU3HU 4YejaoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCJOTHBIE, aM@oOTepHble) U
HecosieoOpazyromue. Homenkmarypa okcumoB. Dusnueckue M XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcunoBanusa. Knaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuii. PU3NYECKHE M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psn axtuBHoctm MetamuioB H. H. bekerosa.
[lony4yeHne KHACIOT.

Comu. Homenkiarypa cosieii. @U3nuecKkue U XUMUYECKHE CBOMCTBA COJICH.
[Tonmy4yenue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenn:

KAuE€CTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3IyXE, MOJyUYECHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBONCTB KHUCJIOPOJa, HAOJII0JEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKparieHus ropeHus (1moxapa), 03HaKoMJIeHHE ¢ 00pa3liaMu OKCHIOB M OTIHCAHHE
WX CBOMCTB, TTOJIy4eHHUE, COOMpaHue, Pacio3HaBaHNE U M3yUYE€HUE CBOMCTB BOIOPO/1a
(ropenue), B3aumojeiictBue Bojmopoma ¢ okcupom Menu (II) (Bo3moxxHO
UCII0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOAEHUE 00pa310B BEUIECTB KOJIMUYECTBOM
1 ™Momb, ucciaenoBaHWE OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IUIHON
PacTBOPUMOCTBIO, PUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAaCcCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA, B3aMMOCHCTBUE BOJIbI C MeTaJIaMu (HATpUEM u
KanbleM) (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB),



HCCIIEIOBAaHHE O0Opa3l0B HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKUW MHJIMKATOPOB B PACTBOpaX KUCIOT U IIEIOYEH,
u3ydeHue BzaumoeiicTeus okcusa meau (1) c pactBopom cepHOt KUCTIOTHI, KUCIOT
C METAJJIAaMH, PEAKIUN HEHUTpaIu3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO METajla JpyrMM W3 pacTBOpa COJIM, pEUICHUE
JKCIIEPUMEHTAIBHBIX 33/a4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XUMHYeCKasi CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBbie TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [loHsitue o
rpyImnax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U MIEJIOYHO3EMETbHBIE METaJUIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
U TUAPOKCUJIBI.

Ilepnoamueckuit 3akoH. [leprogunyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiuuHHonepuoaHas popmsl [lepuognyeckoit
cuctembl xumuueckux siemeHtoB JI. WM. MenpneneeBa. Ilepuoasl © TpyMNIIbL
PU3NYECKNN CMBICI MIOPSAKOBOIO HOMEpa, HOMEPOB IIEPUOJA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKUX DJIEMEHTOB
Ilepnonmueckoin cucremnl /. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepronnueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W mpaktuku. [[. . MenneneeB — y4y€HbIM U
IPaKIaHVH.

Xumuyeckass cBsizb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAsi) CBSA3b.
DIIEKTPOOTPULIATENLHOCTh XUMHUUYECKUX 3JIEMEHTOB. MloHHAs CBA3b.

Crenenb  okuciieHUsi.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH.
[Ipoueccel OkuciieHus: 1 BOCCTaHOBJICHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMenm:

u3ydeHue oO0pa3llioB BEIIECTB META/VIOB U HEMETAIOB, B3aUMOJICUCTBHUE
TUJIPOKCUAA LMHKA C PAacTBOPAMHM KHUCJIOT W IIEJIOYel, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesxcnpeomemmnuwie ceasu



Peanuzanust MeXOpeIMETHBIX CBsI3€M MpU U3YYEHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCA 4YEpPEe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TAK W MOHATHM, SIBJSIOIMINXCS CUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHAJW3, CHHTE3, KiIaccu(uKaus, TMePUOINIHOCTh, HAOIIOIEHNE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, ©U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJCKTPUUYECKUN 3apsj, BEHIECTBO, TEJI0, OOBEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3MUecKue BEJIUYUHBI, E€IUHUILIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, MOJIE3HBIE
HCKOIIA€MBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakuust

[lepnonnueckuit 3akoH. [leproguyeckas cucremMa XMMUYECKUX 3JIEMEHTOB [l
N. Menneneea. CtpoeHue aTtomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOAO0B, KNS, KAJbLMA U X COCIUHEHUN
B COOTBETCTBUM C IIOJIOKEHHUEM »JJIEMEHTOB B Illepuoamdeckoinl cucreme u
CTPOEHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJbI XMMHYECKOW CBA3U. THIMBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukanuss XuMu4ecKux peakiinii o pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIMICCTB, MO TemioBOMYy 3(deKTy, 1o
M3MEHEHUIO CTETICHEH OKHMCIICHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
YpaBHEHHS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKON peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. [lonarue o karammse. [IoHsTre 0 XuMHUYeCKOM paBHOBeCUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW pEaKIMU U TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKLHH. CocraBiieHue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HCIOJb30BAHUEM  METOJA
AJEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUs MPOTEKAHUSI PEAKIIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHBIE HWOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHCIOT,
OCHOBAHMI U COJIeH B CBETE MPEACTABICHUM 00 JIEKTPOIUTHUECKON AUCCOLUAIIUU.
KauecTBeHHble peakiiuu Ha HOHBI. [loHsATHE O THApONIH3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETalloB (rpaduTa M anmasa), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCJIEAOBAHHE  AJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, IpoIecca AUCCOLMAIIMM KUCIIOT, IIeJI0uel U coJiel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJECO MATEPHANIOB), IPOBEICHUE OIIBITOB, HWIIIHOCTPUPYIOLINX
MPU3HAKKM TPOTEKAHMS peaKuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUTOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUEe, PEAKIUU Pa3I0KEHUS,
COCIMHEHHUsI), pACIIO3HABAaHME  HEOPraHWYECKUX  BEIIECTB C  ITOMOIIBIO
KaueCTBEHHBIX PEAKIMil HA HOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl 4 UX coeJUHEHUSA

OOmiass xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYeCKHue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOECICTBUE
C MeTajulaMH, HeMeTaJlaMu, wLienoyamu). XiopoBoaopod. CossHas KUCIOoTa,
XMMHUYECKHE CBOMCTBA, IIOJy4Ye€HUE, IpUMeHeHue. [lelictBue Xxjopa W
XJIOPOBOJOPOJA Ha OpraHU3M YeJIoBeKa. BaxkHelIlre XJIOpHUIbl U UX HaXO0XKIECHUE B
IpUPOJIE.

O6mas xapakrtepuctuka 31aemMeHTOB VIA-rpynmnbl. OCOOCHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE CTENeHH OKucieHus. CTpoeHue u (PuU3nyecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (HU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkrie 1 XUMUYECKUE CBOMCTBA (00IIHe KaK MpeICTaBUTENs
KJlacca KHCIOT M crenuduyeckue). XUMHUUECKUE PEaKIMU, Jie)kKallue B OCHOBE
MPOMBIIIJICHHOTO Croco0a MOMy4eHHsI CepHOil kucnothl. [IpuMeHnenue cepHoi
KHUCJIOTHL. CONM CEpHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynabdar-uoH. Haxoxaenue ceppl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSIMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS.

OOmiass xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMSA. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
¢usnyeckue U XxuMudeckue cBoicTea. KpyroBopot azora B mpupoae. AMMUax, ero
¢uznyecKkue U XMMHYECKUE CBOMCTBA, OdyueHue U npuMenenue. Conu aMMOHUS,
X QU3nUecKre U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4YeHHe, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kiacca KHUCIOT U crnenuduyeckue).
Hcnonb30BaHre HUTPATOB U COJIE aMMOHHMSI B KAUECTBE MUHEPAIIbHBIX YI0OPEHUN.
XVWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOXAM, 3arpsA3HEHHE BO31yxa, MouBbl U BomoémoB). docdop, amnoTponHbie
moaudukanuu docdopa, uznyeckue U xumudeckue cpoiictBa. Okcuna docdopa
(V) u dochopras xuciora, Gpu3muecKue M XUMHYCCKHE CBOWCTBA, IMOJYUYCHHE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIBHBIX YAOOPEHUH.

OOmas xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJFIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHue B Mpupoze, Gpusndeckre u XMMHUECKHUe CBOMCTBa. AcopOus.
Kpyrosopotr yrinepona B mnpupone. Oxcuubl yriepoga, ux (u3Myeckue u
XUMUYECKUE CBOICTBA, JEWCTBHE HA IKUBbIE OPraHU3Mbl, TOJIYYCHHE U
pUMEHEHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriaepoaa (I1V),
TUIN0TE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMaTta, MapHUKOBBIA 3(dekt. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe M XHUMHYECKHE CBOWCTBA, MOJIyYCHHE U
npumeHenue. KavecTBeHHass peakuusi Ha KapOoHaT-woHBL. Mcmoab3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, all€TUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA Ta3, HeDTh),
OPOAYKTHl WX MepepaloTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTie 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OeiKax, yriieBogax — U Ux
poJii B OKM3HM YEJIOBEKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOMICTBA, IOJyYCHHE W
npumeHeHue. CoeuHeHust KpeMHus B mpupoje. OO1ue npencrapieHus 00 OKcuie
kpemuust (IV) u kpemuueBoit kuciore. CUIMKAThI, KX UCIIOJH30BAHUE B OBITY, B
MIPOMBILUIEHHOCTU. BakHeWIIMe CTpOUTENIbHBIE MAaTEpHUAIIbI: KEPaMHKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobnembr 6€301MacHOTO HMCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTBHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEaKUMi Ha XJIOPHUI-UOHBI U HAONIOAEHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (QU3UYecCKue M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEIMHEHHHA (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMy XJIOPUI0B (FaJIOT€HUIOB), 03HAKOMJIEHHE C 00pa3amu
ceppl UM €€ COeAMHEHUSMU (BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEPUATIOB),
HaOII0eHUE TpoLecca 00yrIMBaHus caxapa ol JeHCTBUEM KOHUEHTPUPOBAHHOM
CEPHOM KHMCIIOThI, U3y4YEeHUE XUMHUECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
IpOBEJCHNE KaUeCTBEHHOM peakliy Ha CyJb(aT- MOH U HaOII0IeHHE MTpU3HaKa e€
OPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMM a3oTa, docdopa u ux
COETMHEHMI (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 00Opa3laMu a30THBIX
u (pocopHbIX ynoOpeHUM, MoTyyeHue, cooupaHue, pacrio3HaBaHUE U U3Y4YCHUE
CBOICTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pPEAKUUMNA HAa HOH aMMOHHUS H
docar-uoH W U3y4YEHHE TPUZHAKOB MX TMPOTEKAHMs, B3AUMOJICHCTBUE
KOHIICHTPUPOBAHHOM Aa30THOM KHUCJOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YyYEHHE MOJIeNel KpUCTAUIMUYECKUMX pEHIETOK anmasa,
rpaduta, (QymwiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMKU PacTBOPEHHBIX
BELIECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOras3a, IMOJIYYEHUE,
coOupaHue, pacrio3HaBaHHE M U3yUYEHUE CBOMCTB YIJIEKUCIIOrO rasa, MpoBeJICHHUE
KayeCTBEHHBIX PEeaKIUil Ha KapOOHAT U CHJIMKAT-UOHbI U U3yYEHUE MPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJIEHME C MPOAYKIMEH CUJIMKATHON MPOMBIIUIEHHOCTH,
pelIeHre SKCIEePUMEHTANbHBIX 3aa4y Mo TeMe «BakHellue HeMeTauibl U uX
COCIMHEHHUS.

MeTa/uibl M MX COeIMHEHUS

OO01mas xapakTepuCTUKa XUMHUECKHUX 3JIEMEHTOB — METaJUIOB HA OCHOBAHUU
ux nojoxeHus B Ilepuoamyeckon cucreme xumudeckux osnemeHtos JI. .
MenpneneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaioB. Merajunueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMUYECKUN Pl
HarnpspKeHUN MeTauioB. OU3nYeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO0Iue
CHocoObl moydeHus MeTaioB. [loHsTHE O KOpPpO3UM METaNIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{eounble MeTauibl: nOJIOKEeHHE B [leproanyeckon cucremMe XMMUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJIE.
du3znyeckre U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus W Kainusa). OKcuabl U



TUIPOKCUABI HATPUS U Kalusl. [[puMeHeHne MEeT0YHbBIX METAVIOB U UX COCTMHEHUM.

[[lenouyno3eMebHbIE METaJIbl MarHuii W KajJdbIUi: MOJOXXKEHHUE B
[Iepnoanueckont cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXOXJieHue B npupojae. uzndeckrue 1 XUMUUYECKHUE CBOMCTBA MarHus u
Kanblus. Baxxuelme coefMHEHNS KIS (OKCHI, THAPOKCHU, COJH). XKECTKOCTH
BOJIbI U CITIOCOOBI €€ yCTpaHEHHUS.

AJFoMHHUN: TIOJI0)KEeHUE B [leproanueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHUJIA U THIPOKCHIA
AJTFIOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOCHHME aTOMa, HAXOXKICHHE B npupone. PU3NYECKHE H
XUMHYECKHE CBOMCTBa keje3a. OKCuabl, THAPOKCUIBI U coiu xkene3a (I1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

XumuyecKkuii IKCnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMd METAUIOB U CIUIAaBOB, UX (PU3MUECKUMU
CBOMCTBaAaMHU, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJL30BAaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIBIIUS W HATpUsS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB >KECTKOW BOJIBI, MPOILIECCA TOPEHUS KEJIE3a B KHUCIOPOIE
(BOBMOXXKHO  HCMOJIb30BAHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMA HA MOHBI: MAarHus, KajablMs, ATIOMUHUA, IUHKA, XKEle3a
(IT) u xeneza (I1I), meau (1), HaGnrOEHNE M OMTUCAHUE MPOIECCOB OKPAITUBAHUS
IJJaMCHH WOHAMW HATpusl, Kalusd ¢ KaJbIusi (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIeI0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA AIFOMUHUS 1
TUJPOKCHUIA [IMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo Teme «BaxHenine
METaJlJIbl ¥ UX COCTMHCHUS.

XuMuA U OKpYysKaolas cpena

BemectBa m Marepuanbl B IOBCEIHEBHOM XHU3HM YeEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XUMUUYECKUX peakiui B ObiTy. IlepBas momorus mpu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYXarllel cpeabl (mpeaenbHas JOMyCTUMAas
KOHIIEHTpaius BeiiecT, nainee — [1J1K). Poias Xxumuu B penieHny SKOJOTHUECKUX
npooJIeM.

Xumuueckuii IKCnepumMenm:

u3y4eHHue oOpasloB MaTepuajioB (CTEKJO, CIUIaBbl METAJUIOB, MOJHUMEpPHbIC
MaTepHuabl).

Mesxcnpeomemmnuwie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XMMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHATUMN, TaK ¥ TOHSATHUH, SIBISIOIIUXCS CHCTEMHBIMH IJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOuiue ecTecTBEHHO-HAy4yHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCUpUKalusi, TMEPUOJUIHOCTh, HaOIIO/ICHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIeJb, SIBICHHUE, MAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

dwusuka: MaTepus, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaZMOaKTUBHOCT, MOJIEKYIa, ANEKTPUICCKUI 3apsij, MIPOBOHHKH,
MOJYIPOBOIHUKH, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPHUMOCTH, KPUCTAIUTHYECKAs
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocuntes, npixanwe, OMocdepa, PKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadusi: atmocdepa, runpochepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, MOJIE3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIIETro
o0pa3oBaHUsI JOCTHTalOTCsl B XO0Jie OOYYEeHHMsS XMMUU B €IMHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUINCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHSTBIMU B
oOlIecTBe MpaBWJIaMW M HOpPMaMU IIOBEJIEHHS M CHOCOOCTBYIOT Ipoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCS.

JIMUHOCTHBIE  pe3yNbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYarouuxcs
PYKOBOJACTBOBATbCA CHUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTALUMU U
pacIIMpEHneE OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHHS 3HAYECHUS XMMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOI0 OOIECTBA, CIOCOOHOCTH BIANETh JAOCTOBEPHOW HH(pOpMaIMeil o
IIEPEOBBIX JOCTHKEHUAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, yueOHOMCCIIeJOBATENBCKOM, TBOPUECKON U IPYTUX BUIAX ACSTEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHITIOJIHEHUHU
y4eOHBIX, IMO3HABATENIbHBIX 3a]a4, BBINOJIHEHUM XHMHUYECKHX SKCIEPUMEHTOB,
CO3/1aHUHU YYE€OHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIIN
B IIpoliecce 3TON yueOHOM AeaTeIbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE IMOBEJCHHUE
M TOCTYIIKM CBOMX TOBApUILEH C MO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHNS

MHUPOBO33PEHYECKHUE TPEACTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTABIIAIOLINE
OCHOBY Ul TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJII0OJaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHON, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl € Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPaTypo, IOCTYHNHBIMU TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JII0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  €caMOOOpa30BaHMIO, TPOEKTHOW U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS OOYyYEHHS B
JaJIbHEUIIIEM;

4) popMHUPOBaHUS KYJILTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHUE IMOCIEICTBUU H
HEIPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTH  COOJIIOJEHUST TMpaBuwil O€30MacHOCTH MpU OOpalleHHH C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY U3YUEeHHIO Ipodeccuil u Tpyaa pa3InyHoro poja,
YBaXXEHUE K TPYy U PE3YJIbTaTaM TPYJAOBOM AEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE
OPUMEHEHUsT TPEAMETHbIX 3HAaHMM 1O  XMMHUH, OCO3HAHHBIA  BBIOOD
WHIUBUyJIbHON TPAeKTOPUHU MPOAOHKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEMHOW Npo(hecCUOHATBHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cperie;

6) IK0JIOrHYeCKOr0 BOCITUTAHMS:

HKOJIOTMUYECKH 11eJ1eCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXHUYECKOMY 3J0pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHHUS
MpaBujI 0€30MaCHOTO MOBEICHUS MPU PabOTE C BEUIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMs, MOJIydaeMble NMPU M3YyYEHUH XUMUH, IS
pelLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHOU CPEOH, ISl MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYJbTYpbl, OCO3HaHHUS IJ00aJbHOTO  XapakrTepa
HKOJOTUYECKUX MPOOJeM M MyTell MX peleHUs MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCA UM B IO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIJICISIOT 3HAUYUMbIC IS
(opMupOBaHKs MUPOBO33pPEHUS 00IIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHUs, TIPUHLIHII,
runoresa, (QakT, CHUCTEMa, TMPOLECC, HSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LETOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NeUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOOecreunBaloT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIJIJAHMPOBAHUIO M OCYIICCTBICHUIO y4eOHOM
JIESITCIbHOCTH.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHBbIE YUeOHbIE eliCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICT XMMHUYECKUX MOHATHUN (BBIICIATh UX XapaKTEpHBIE
IPU3HAKU, YCTaHABJIMBAaTh B3aMMOCBS3b C JIPYTMMHU TOHSITHUSMHM), UCIIOIb30BaTh
MOHATUS JIJIs1 OOBIACHEHUS OT/ACNIbHBIX (PaKTOB U SIBIICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUH JJIS1 KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOHUTH JIOTHYCCKUE PacCyXAeHUs (MHAYKTUBHBIC, IeIyKTUBHBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCEe IMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
MeTanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIBHBIC MPE/ICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XHUMHYeckas GopMmylia W YpaBHEHHUE
XUMHUYECKON PEaKIMM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTLHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEpU30BaATh CYIIECTBEHHbBIC
MPU3HAKKU M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJCJICTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yYAEMBbIX IPOIIECCaxX U SBJICHUMIX.

ba3oBble ucciiegoBaTeIibCKue AeiicTBHS.

YMEHHUE MCIOJb30BATh IMOCTABJICHHBIE BOMNPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAaHUs, a TAKXKE B KaU€CTBE OCHOBBI JJIs1 POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

MPUOOPETCHUE OMBITA 110 IUIAHUPOBAHHIO, OPTaHU3ANMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHWE Ha0IoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBOJIBI T10 pe3yJIbTaTaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBIOWpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIHIO
Pa3ITUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJy9aeMy0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJAEp>KaHUs, CIPAaBOYHBIE
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIe METOJbl W 3allpOChl MPU MOUCKE U OTOOpE
nH(OpPMAIMU U COOTBETCTBYIONIWX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpeeIEHHOrO TUIIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCMOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJbTYPO aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOUpATh ONTHUMANIbHYIO (POpPMY MpeAcTaBlIeHUsT HHPOPMAIUH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIO0KHBIMA CXEMaMH, JharpamMmaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALMSIMU;

yMEHHE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
MCCIIE0BATENbCKON JEATEIbHOCTH MH(MOPMALUIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOM
CpeIlbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUA:

YMEHUS 33]1aBaTh BOIPOCHI (B XOJI€ IUAJIOTa U (UJTK) TUCKYCCHUHU) TIO CYIIIECTBY
oOcyxnaemMoil Tembl, (QOPMYJIUPOBATH CBOU HPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MIPEJIJIOKEHHOM 3a1a4u;

YMEHUS  NOPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaThb MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIepuMeHTa (1abopaTopHOro OmbITa,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHSI Y4eOHOrO0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCJENOBATEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOLIMX MpOOJIEeM Ha OCHOBE Y4E€Ta OOLIMX MHTEPECOB MU COIIACOBAHMS
no3uiuii (00CyXIeHUsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUSA:

YMEHUE CaMOCTOATENIbHO OINPENENsITh LENH JEeATebHOCTH, [IaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BBIOMpATh Hanbosee d3(PPeKTUBHBIE CIOCOOBI pElIeHUs] YYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSTEIbHO COCTABJISATh WJIM KOPPEKTUPOBAThH
MPEJUIOKEHHBIM aNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUUA C Y4ETOM
MOJIyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIMIECTBAX U PEAKITUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LIENTU, YMEHHE
UCI0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUM 3aJJaHUN.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 005S3aTENbHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUSA, YMEHUS U CIOCOOBI



neucTBul, crnenuduueckue U  TPEIMETHOHW 00acTh  «XUMHS», BHIBI
NEATeIbBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiiacce nmpeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUYECKOT0 3JIEMEHTA B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHHS, XUMHUYECKasl peakuus, KiacCUu(PUKaus peakiuil: peakiuu
COCAMHEHHUS, PEaKUUU Pa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIUuu
oOMeHa, K30~ U SHJIOTEPMHUUECKUE PEAKIINH, TETI0BOM A (EKT peakium,
SIPO aTOMa, AJIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTallb, pailyC aToma,
XUMHUYECKasi CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIECTBA
(IporeHTHAsE KOHLIEHTpAIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHSATUH H
MPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTaBJICHUS (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpEAeNATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCJIICHHS  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSAX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MojiokeHus: B Ilepuoamyeckoii cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHa ABOTraJipo;

e ONUCHIBATh W XapakTepuzoBaTh TaOMM4HYO Qopmy Illepuomnyeckoi
CUCTEMBbl XHMHMUYECKHUX DJJIEMEHTOB: pa3jauyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuoguueckass cuctema xumudeckux siemeHToB [, U.
MeHnpneneeBay C YHCIOBBIMM XapAaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3aps sSApa, O0IIee YUCIIO MIEKTPOHOB U
pacrpeeneHre Ux Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEILIECTB, 0 TETIOBOMY A (PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XUMHUYECKUX IpPEBpalleHUud B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3jeMeHTa 1o (opMysie COEeIUHEHHUS,
MacCOBYIO JIOJIKO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHAYECKON PEAKLINH;

MIPUMEHSITH OCHOBHBIC ONIEpaIlii MBICITUTENBHOM IEITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTH3aIuio, KiaccHu(uKalmio,
BBISIBIICHUE IPUYMHHO-CJIEACTBEHHBIX CBSI3€d — i1 M3YYEHUSI CBOICTB
BEIIECTB U XHUMHUYECKUX PEaKIHi, €CTECTBEHHO-HAY4YHbIE METObI
MO3HaHUSI — HaOJIOJICHUE, W3MEpPEHHEe, MOJCIUPOBAHHUE, AKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CJIeIOBATh MPABHJIaM IMOJIB30BAHUS XUMUYECKOM TTOCY 101 1 1ab0paTOpHBIM
o0opyJoBaHMEM, a TaKXe mpaBuiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIUSMH TIO BBIMIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bogopoaa W KHUCJIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpeeEHHON
MacCOBOW J0JIE pPacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh M MPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, heHoNDTaIeuH, METHIIOPAHK

U IpyTHe).

K xon1y oOydenus B 9 kiacce mpeIMEeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUH:

PacCKpbIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKas PEaKIUsl, XUMUYECKasl CBSI3b, TETJIOBOU A (DHEKT
peakmue, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAA [IUCCOLMALMSA, PEAKIIMUA HOHHOIO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC DPEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTED, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OoTepHOCTb, XUMHUYECKas CBSI3b (koBaJIeHTHaH, HMOHHas,
MeTaJTHYecKas ), KpUCTaUTNIeCKas peeéTKa, KOppo3us METAIIJIOB, CIIAaBhI,
CKOPOCTh XMMHUUYECKOW PEAKLMH, MPEAETbHO JOMYCTUMAasl KOHIICHTpaLMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHA U
MPUMEHATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XHWMHMYECKYI0 CHMBOJIUKY JUISI COCTaBjiCHUS Gopmyl
BEIIECTB U YPABHCHUN XHUMUYECKUX PEAKIUIA;

ONPENETATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PAa3JIMYHOT0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTIPEICIEHHOMY KJIacCy COEIMHEHUU 1o (opMynaMm, BHUI XUMHYECKON
CBsi3U (KOBaJCHTHAs, MOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUH, THI KPUCTAINYECKON
PEMIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IIOHHUMAaHMUE: OIUCHIBATh M XapaKTEepU30BaATh
Tabnuunyto Gopmy Ileprogudeckoid CHUCTEMbl XHUMHYECKUX HJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHag noArpynna (A-rpynmna)» U «mo0o4yHas
noarpynna (b-rpymnma)», manele u OodbIIHME TEPUOABI, COOTHOCHTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPHUOINYECCKOM TabJINIIE, C YUCTOBBIMHU
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii  siapa, oOIIee 4YHCI0 SJIEKTPOHOB U pachpeieieHue uxX 1o
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COCIMHCHUN B Tpelesax MajbIX MEPHUOJIOB U
TJIABHBIX MOJCPYII C YYETOM CTPOCHUS UX aTOMOB;

KJ1IacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEIIIECTB, TIO0 TEIMJIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO CTENICHEH OKHMCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OOIIME W CHCIU(HUCCKHEC XUMHUYCCKHC
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPKIAs OINKHCAHUE
NpUMEPaMU MOJIEKYJIAPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIINM;

COCTaBJISITh YPABHEHUS OJJICKTPOJMTUYECKOM JTUCCOLMALIMM  KHUCIIOT,
1IEJIOYEH U COJIEH, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIONMINX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
IPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIICHUNA B Pa3TUIHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO 7JJIeMEeHTa MO (opMysie COCAMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MTPOBOIUTH PACUETHI IO YPABHCHHIO
XUMHAYECKOMN PEAKLINH;

coOJTI01aTh TIPaBUIIA TIOJIB30BAHUS XUMHUECKOU TTOCYZI0N U TaOOpaTOPHBIM
o0opyJqoBaHuEM, a Tak)Ke IMpaBuia oOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HMHCTPYKIHMSIMHU TIO BBIMOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTIBITOB 1O TIOMYYCHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECCTB
(amMMmaka u yrieKucIioro rasa);

IPOBOJUTH PEAKIIUH, TIOITBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3INYHbBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, HUOAMI-,
kapOonart-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI M HWOHBI W3YYCHHBIX METAJIIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

IPUMEHSITH OCHOBHBIE OTIEPAIIN MBICITUTEILHOMN IEATeIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000ITIeHNEe, CHCTEMAaTH3aINIO, BBISBICHUE TIPUYHMHHO-
CIICICTBCHHBIX CBSI3€H — JJI M3YYCHHS CBOWCTB BEMICCTB M XMMHYCCKHUX
peakIuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
M3MepeHne, MOJCIMPOBaHUE, IKCTICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuyectBo yacoB
Ne HaumeHoBaHue pa3aesioB u dyeKTpPOHHBbIE (HU(pPOBHIE)
Konrtpouabubie IIpakTH4yeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. [lepBoHayajibHbIe XUMHYECKUE TOHATHSA
XuMus — BaxHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPaKTUYECKON 1€ATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJsioBeKa

12 BemecTBa 1 xummuueckue 15 1 bu6mmorexka [IOK

' peaknuu https://m.edso0.ru/7f41837c

Hroro o pa3neny 20

Paznen 2. BaxkHeiiniue npeicTaBUTeIM HEOPraHUYECKHUX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka LIOK

' 00 okcuaax https://m.edso0.ru/7f41837c
29 Boznopoxa. ITonstue o kucinorax 8 1 bu6muoreka LIOK

' ¥ COJISIX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [TonsiTie 00 5 1 1 bu6muoreka LIOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 1 1 1 bu6muoreka LIOK

' HEOPraHWYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznen 3. [lepnoanyeckuii 3axon u [lepuoauyeckas cucrema xumudeckux djemenToB /. . MenaeneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHA



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

bubmmoreka IIOK

31 XUMHYEeCKHX deMeHToB Jl. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne aToMa
XUMHYECKAs CBA3b. EuG 10K
HOJINOTEKA
3.2 Oxucurensro- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIEC PEAKLIMHI
bubmuoreka [IOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
OTpaboTKa MPaKTUKOOPUECHTUPOBAHHBIX 17
3aJ]laHui B pamMKax noArotoBku k BITP
PesepBHOE Bpems 3 bubmorexa LHOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 85

[TPOI'PAMME



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

9 KJIACC

Konu4yecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieJioB U TeM uu@poBbie
Ne n/m P KoHTpoabHbI IIpakTH4eckue (g )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
e padoThl padoThI
pecypchbl
Pa3nen 1. BemmecTBO 1 XUMHYECKHE PeaAKIIUH
11 [ToBTOpenue u yriuyOneHue 3HaHUN 5 1 bubnmnoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoteka [IOK
' peakuuit https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnmnoreka [IOK
' XUMHYECKUE PeakilMu B paCTBOpax https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3znen 2. Hemera/iIbl M X COCIMHEHUS
91 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubnmnoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anoreHsr https://m.edsoo.ru/7f41a636
OO01mmas xapakTepuCTHKa XUMHUYECKHUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' PYHTRL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmnsl. A30t, pocdop u ux 7 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mast XxapaKTepUCTUKA XUMUIECKIX
2.4 aneMeHTOB IVA-Tpynnel. Yriepona u 8 1 2 bubnmorexa HOK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Hroro no pazneny 25
Paszgea 3. Mera/uibl M X COeAUHEHUSA
. but6mmoreka IIOK
3.1 Obmpe CBOHCTBA MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka IIOK
3.2 Baxxuelimue MeTanibl U UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro o pa3neny 20
Pa3nen 4. Xumus u oKpy:Kawias cpeia
41 BemecTBa 1 MaTepHainl B 3)KU3HU YEJIOBEKA 3 bubnnorexa [IOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazaeny 3
PesepBHOC Bpems 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4yacos DJIeKTPOHHbIE
Jlara
Ne nu@pposbIe
Tema ypoka Konrtponbubie | IIpakTtuyeckue | H3YYCHH
n/n Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI b
pecypchbl
IIpeamer xumuu. Posib XuMuHU B )KU3HU
1 yesioBeka. Tena u BeliecTa 1 bu6mmorexa [JOK
(ITpodeccnn: XUMHK-TEXHOJIOT, https://m.edsoo.ru/ff0d210c
(dapmarieBt, Bpad)
2 [TonsiTHe 0 MEeTOaX MO3HAHUS B XUMUHU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [IOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BenecTBa U cMecH. CriocoObl bu6mmoreka [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2
5 «Il’)a:; eJIeHne CI\I;eCCﬁ (na mpumepe 1 1 bubmmorexa TIOK
a . P p https://m.edsoo.ru/ff0d28c8
OYUCTKHU OBapEHHOU COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOTIEKYITEI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CITOKHBIC BEIIECTBA 1 bubmmorexa TIOK
p - https://m.edsoo.ru/ff0d2a6¢c



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

ATOMHO-MOJIEKYJIIPHOE YUCHHE

bu6mmoreka [JOK

9
(ITpodeccust: paTnOXMMHK) https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa BEIICCTB.

10 Xumuueckasi popmyrna. BaieHTHOCTD bubmorexa LIOK

pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMECHTOB

1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuoreka IIOK
OtHOcHTeNbHAs MOJICKYJISIpPHAsl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XMMHYECKOr O bubmuoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13 KonnuectBo BemectBa. MoJib. bu6mmorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bu6mmorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycnoBus MPOTEKAHUS bubnuoreka LIOK

15 .

XUMHUYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MAaCChl BELIECTB. bubnnorexa [IOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl

17 BEIIIECTBA M0 YPaBHEHUSIM XUMHYECKHUX bubmiorexa [OK

= . P https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukanmss XuMu4ecKux peaxkium
18 (coemuHeHHs, pa3IOKCHUS bubmorexa [OK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHukIoneauct. O0o0IEeHE U bu6nmorexa [JOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/ff0d40c4
(ITpoeccun: yu€Hslii, nccieaoBaTens)

20 Konrtponbnas pabora Nel 1o Teme BuGnrorexa [TOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BemecTBa 1 XMMHYCCKHE PEaKIN>

https://m.edsoo.ru/ff0d4290

Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucinopog — snemMeHT u bubmmorexa [OK
AYEA. POA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS Bubmorexa IJOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOBbI MOJTy4eHHs KUCIOpoia B
23 J1a00paTOPHUH M IMPOMBIIIJICHHOCTH bubmorera HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaxkuuu, MoHsATUE O bubnuoreka LIOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHUIX
TomnuBo (HedTh, Yroib U MeTaH).
3arps3HeHue Bo31yXa, CocoObI €ro bubnuoreka LIOK
25
MPEIOTBPALLICHUS https://m.edsoo.ru/ff0d4c4a
(ITpodeccust: sxo0r)
[IpakTuyeckast padora Ne 3 o Teme
26 «[Tomy4uenne u coOOMpaHne KHCIOPOIa brbmorexa [TOK
yi . p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE e€ro CBOMCTBY
97 Bonopon — anemeHT u nmpoctoe bubnuoreka LIOK
BenlecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nveCcKre U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCTTOTAX U COJISX brbmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Croco0bI TOIyYeHUs BOAOPO/IA B Bu6morexa IIOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

naboparopun

https://m.edsoo.ru/ff0d4dd0

[TpakTruyeckas padora Ne 4 o Teme

31 «ITonydyenue u cobupanue Bogopoaa bubmorera LOK
yi - p AOPOAA, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY

32 MoutsipHbliii 00bEM razoB. 3aKOH bubmmoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0néMa, KOJIMYECTBA

33 BEIIIECTBA T'a3a IO €ro U3BECTHOM bubmorexa OK

0 N y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA UM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110

34 ABHCHUIO PEaKIINHA Ha OCHOBE 3aKOHA bubmmorexa LIOK
P R P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH T'a30B

35 PuznuecKre 1 XMuMUYECKHUE CBOMCTBA bubnuoreka [IOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBanuii. [loastue 00 bubmuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pacrBoputens. HachllieHHBIE

37 u HI;HaCHHI;eHHHS acCTBOPBI MI;ICCOBa}I bubmorexa HOK

P PEL https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
ITpakTryeckas pabora Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C bubnnoreka LIOK

38 .. . .

OITPENIEIIEHHON MacCCOBOM OJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbnas padota Ne2 o teme bubnuorexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIacCupuKaIms, bu6mmorexka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyueHne ¥ XAMUYECKHE CBOMCTBA BuGnrorexa [TOK
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KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX
OKCH 0B

https://m.edsoo.ru/ff0d664e

42 OcHoBaHus: cOCTaB, Kiaccuukanus, bub6moreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHune n XuMHU4ECKHE CBOWCTBA bubmmoreka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XUMHUYECKHE CBOMCTBA bubnuoreka LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoébﬁ)non )eHI/I}I XI/IMI/I‘{g(I))KI/Ie bubmorexa [OK
N I ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Perrenue
47 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 ['eneTnueckas cBsA3b MEXAY KlaccaMmu bubnnoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0600611eHre 1 cucTeMaTu3aIys 3HaHU |
B H https://m.edsoo.ru/00ad9cb2
KontponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa LIOK
" https://m.edsoo.ru/00ad9ela
COeMHEHUI
[TepBbIe MOMBITKY KIIACCHPUKAITAN
51 XUMHYECKUX 2JIeMEeHTOB. [loHsaTHE O bubmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
52 [Iepuonnueckuii 3aKOH U bu6mmorexka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuoanueckas cucTreMa XUMHYECKHX
anemenToB JI. . MenaeneeBa

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

53 [Tepuoabl, rpymmbl, MOATPYIIIEI bubmorexa TIOK
PHOZAPL, TPYHIBL, TOATPYT https://m.edsoo.ru/00ada52c
Ctpoenne aroMoB. CocTaB aTOMHBIX
54 saep. M3oTonsl bubmorexa TIOK
AEp- https://m.edsoo.ru/00ada342
(ITpodheccust: XUMUK-SAEPIIHK )
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
. bu6mmorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepuognyeckoit
https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapaKkTeprucTUKa XUMUICCKOTO
56 3JIEMEHTA IO €T0 MOJIOKEHUIO B bubnuoreka [IOK
[Iepnonnueckoit cucreme JI. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akona ajs
pa3BuUTHUA HAyKu U npakTuku. /. 1.
MenpaeneeB — y4€HBIN, IIeAaror u
57 a>1<]1 AHIH i A bubmuoreka [IOK
TPaxiL https://m.edsoo.ru/00adad6e
(ITpoeccun: nHKEHEP-XUMUK,
He(TEeXUMHUK, JJaOOpaHT,
MaTepuagoBel, UHHOXUMUK )
PesepBHbIil ypok. O6001ICHIE 1
58 CI/ICTI;MaTI/IBZIII)I/ISI 3HaHPII>'IHl bubmiorexa [JOK
https://m.edsoo.ru/00adb33c
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aroMa. XMMHYECKas CBA3bY brbmorexa [OK
p ' https://m.edsoo.ru/00adb486
60 DIEKTPOOTPULIATENEHOCTH ATOMOB Bu6morexa IIOK
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XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HNonnas xumudeckas CBs3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
KoBaneHnTHast noasipHas XuMu4eckas bubmmoreka LIOK
62
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenoJisApHast XuMHYECKas bubnuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
64 CTeneHb OKHCICHUS
https://m.edsoo.ru/00adae28
OKUCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
65
peakiuu https://m.edso0.ru/00adb076
66 OKucauTeny 1 BOCCTAaHOBUTEIN bubmmorexa [TOK
https://m.edsoo.ru/00adb076
67 OTtpaboTka MPakTUKOOPUEHTUPOBAHHBIX
3aJlaHui B paMKax moJarotoBku k BIIP mo
teme: Kimaccudukanus XuMHIeCKUX
2JIEMEHTOB
68 OTtpaboTKa MPaKTUKOOPUEHTHPOBAHHBIX
3aJIlaHU} B paMKax MmoJrotToBku k BITP
o Teme: Knaccuduxaiys XuMU4ecKux
2JIEMEHTOB
69 OTtpaboTka MPakTUKOOPUEHTUPOBAHHBIX
3aJaHui B paMKax nmoarotoBku k BITP
o TeMe: Knaccudukanus XuMHIeCKuX
2JIEMEHTOB
70 OTtpaboTKa NpaKTUKOOPUEHTHUPOBAHHBIX
3aJlaHu} B paMKax MmoJrotoBku k BITP
o Teme: Pacué€r MaccoBoit goyin
BEIIECTBA (XUM. DJIEMEHTA) B CMECHU
71 OTtpaboTka NpakTHKOOPUEHTUPOBAHHBIX

3aIaHui B paMKax noarorosku k BIIP
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o Teme: Pacuér MmaccoBoit 10Jin
BEILIECTBA (XUM. DJIEMEHTA) B CMECH

72

OtpaboTKa MPakKTUKOOPHUEHTUPOBAHHBIX
3a7aHuid B paMKax noarotoBku k BITP
mo Teme: Pacuér maccoBoii 1oamu
BEIIECTBA (XMM. DJIEMEHTA) B CMECH

73

OTtpaboTka MPaKTUKOOPUEHTUPOBAHHBIX
3aJlaHui B paMKax 1o irotoBku k BITP
o teMe: BbluncneHune gonu

74

OTtpaboTka
MPaKTUKOOPHUEHTUPOBAHHBIX 3aJJaHUI
B pamkax noarorosku k BIIP o Teme:
BbluncneHmne ponu

75

OTtpabotka
MPaKTUKOOPUEHTUPOBAHHBIX 3a/JaHUIN
B paMKax nmoJarotoBku k BIIP o teme:
BbluncneHune gonu

76

OTpaboTKa MPakKTUKOOPUEHTUPOBAHHBIX
3aJaHuid B paMKax nmoarotoBku k BITP
no teme: lNMonyyeHue rasos. Tunebl
XUMUNYECKNX peakunii

77

OtpaboTka
MPAKTUKOOPUCHTHUPOBAHHBIX
3aJJaHUi B paMKax MOJrOTOBKH K

BIIP nio teme: Iony4enue ra3os.
THUIbl XUMUYECKUX PEaKIui

78

OtpaboTka
MPaKTUKOOPUEHTUPOBAHHBIX
3aIaHU B paMKax MOATOTOBKHU K

BIIP no teme: ITonyuenue rasos.
THunbl XUMUYECKUX peaKki

79

OtpaboTka
MIPaKTUKOOPHUECHTHPOBAHHBIX
3aJIaHUM B paMKax MOATOTOBKHU K
BIIP nio teme: Iony4enve ra3os.




Tunel XUMUYECKUX pEaKIui

OtpaboTka
IPAKTUKOOPUEHTUPOBAHHBIX
3alaHUM B paMKax MOATOTOBKHU K
BIIP no teme: Iony4enue ra3os.
THUIBl XUMUYECKUX pEAKIIUi

80

OtpaboTka
MPAKTUKOOPUEHTUPOBAHHBIX
3aJ]aHUi B paMKax MOJTOTOBKH K
BIIP no Teme: Ilonyuenue rasos.
Tumbl XUMUYECKUX peakini

81

Otpabotka
IPAKTUKOOPUEHTUPOBAHHBIX
3aJJaHUH B paMKax IMOJrOTOBKHU K
BIIP nio teme: Iony4enue ra3os.
THUNBl XUMUYECKUX peaKui

82

83 OTtpaboTKa MPaKTUKOOPUEHTHPOBAHHBIX
3aJIlaHU} B paMKax MmoJrotToBku k BITP

no temMme: Ilomyyenue razos. Tumnsl
XUMHUYECKUX peakini

34 PesepBubIil ypok. O600611eHIE 1
CUcreMaru3anuda 3HaHWUH 110 TEME
«Ctpoenne aToMa. XUMHUECKas CBSA3b)

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

Pesepublil ypok. O600111eHIE U

85
cucCTéMaTni3aluAa 3HaHUuU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

85



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

Konu4yecTBo yacoB DJIeKTPOHHbIE
Jlara

Ne uudposbie

Tema ypoka Konrpoabnsie | Ilpakruyeckune | H3Y4YeHH
n/n Bceero o0pa3oBaTe/ibHbIE

padoThI padoThI b
pecypchl

Ilepnonnueckuil 3aKoH.

1 [lepuonuueckas cuctema 1 bu6mmorexa [JOK
XUMHUYECKUX d1eMeHTOB /I, 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [TOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckol CBS31 M TUITBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kimacca

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
peakuii 1o pa3In4yHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [loHsiTHE 0 TOMOT€HHBIX U 1 bubmmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.

p bu6mmorexa [JOK

8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOH PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O PaBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

bu6moreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nucconuanuu. CHUILHBIE U cl1a0bIe Bubmorexa IOK
’ https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
11 Wonnrle ypaBHEeHUS peaKIuil buGnnorexa [IOK
M peakil https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE MPEACTaBICHUN Brbmaorexa HOK
pu https://m.edsoo.ru/00add5d8
00 AJIEKTPOTUTUYECKON TUCCOIHAIIH
XUMHUeCcKre CBOMCTBA COJIEN B CBETE
13 MIPENCTABIEHUHA 00 bubmoreia [JOK
p . https://m.edso00.ru/00add8b2
AJICKTPOJUTUYECKON JTUCCOIHAITIT
14 ITonsaTHe o ruapoIn3e conen bubnnorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTH3aIHs bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue sKCriepuMeHTaIbHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonrtponbHas pabora Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOLINALINA bubnnorexa [IOK
p A THHATHA. https://m.edsoo.ru/00addecQ
XUMHUYECKHE pEaKIIUU B paCTBOPAX)»
OO01ast XapakKTEPUCTUKA TAIOTEHOB.
18 XI/II:/I_II/I'—IeCKIi/Ie CBIZ)ﬁCTBa Ha IIpUMeEpe Bubmioreia [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. CossiHas KUCIIOTA, bu6mmorexka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMCHCHUC

https://m.edsoo.ru/00ade104

[IpakTrueckas padora Ne 2 o Teme

bu6mmoreka [JOK

20 «ITonydyenue coIHOMN KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIHUI, €CITH OJINH U3 Bubmorexa IJOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast XapaKTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxaenue cepsl 1 €€ coeTMHeHUI
23 B IIpUpoOae. XMMHUUYECKHUE CBOMCTBA bubnnorexa [IOK
PHPOIC. https://m.edsoo.ru/00ade64a
cephl
(ITpodeccusi: reoXUMUK)
CepoBomopo1, CTpOEHHUE, bubnnorexa [IOK
24 .
(u3nueckrue U XuMHUYEeCKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 (bu3nuecKkre U XuMUYeCcKHe CBOMCTBA bubmorexa TIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XHWMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IPOMBIIIIEHHOTO Ccriocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
%% XHWMHUYECKOE 3arpsi3HEHUE bubnnorexa LIOK

OKpY’KaroIen cpe/ibl COeTMHEHUSIMHU
cepbl

(ITpodeccust: cienmuanuct Mo
HKOJIOTHIECKOH 0€301TacHOCTH

https://m.edsoo.ru/00adec8a
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MIPOMBIIIJICHHBIX TIPEANPUSTHIA)

BrlunciieHre MaccoBOM J10JIM BBIX0J1a

bu6moreka [JOK

27
IIPOYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB
08 VA-rpynnel. A30T, pacipoCTpaHEeHHE bubnmoreka [JOK
B Ipupojie, GU3NIEeCKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMuak, ero ¢puznueckue u
29 XMMHYECKHUE CBOMCTBA, TOJYYCHHUE U bubmorera [OK
’ i https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmMuaka, H3y4eHHE €ro bubmmorexa [TOK
T > 1Y https:/m.eds00.ru/00adf180
CBOWCTB
31 A3OTHas KHCIIOTa, € GU3HUYECKUE U bubnuoteka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB M COJICH
aMMOHHS B Ka4eCTBE MUHEPATHHBIX
noOpeHuii. XuMu4eckoe
32 Zar HI;HGHI/IC OKPY>KaroIlel CpeJIbl bubmmorexa TIOK
P PYRAIOMCH Cpet https://m.edsoo0.ru/00adf518
COCTMHEHUSIMH a30Ta
(ITpodeccust: crienuanuct Mo OLIEHKE
KauecTBa OKPYKAIOIIEH cpeibl)
Docdhop. Oxcun dochopa (V) u
33 (1)00((11))0 pHaH KI/ICHE)Ta q(i)l/il/lfle():l(l/le u brbmorexa [OK
P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MTOJIYICHUE
Hcnonb3oBanue dpocdaTon B
bocdy . bubmuorexa [IOK
34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHUil.

3arpsi3HeHue IPUPOTHON CPEJIb

https://m.edsoo.ru/00adfc20
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dhocharamu

Yraepon, paclipocTpaHEHHE B

bu6moreka [JOK

35 IpHUpoJc, GU3NICCKUEC U XUMHUUYSCKHE
P P e, ¢ https://m.edso0.ru/00adfd9c
CBOMCTBa
Oxkcupl yriiepona, ux GU3n4IecKue u
XHMHYECKHE CBOMCTBA.
bubmmoreka [JOK
36 DKOJIOTHYECKHUE TTPOOIEMBI,
https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuoM yriepoaa (1V)
(ITpodeccust: GMOXUMHK)
37 VrojpHas KUCIIOTa B €€ ColIn bubmmorexa [TOK
https://m.eds00.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme
"[losrydeHue yrieKucioro rasa. bubnnoreka [IOK
38
KadectBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYeCKHX BEIISCTBaX KakK O bubmmorexa TIOK
p https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coeiuHeHUS bubmorexa [OK
P 4 https://m.edso00.ru/00ae080a
ITpakTruyeckas paborta Ne 5. Perenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [JOK
41 .
«BaxHele HeMEeTaIUTbl U UX https://m.edso00.ru/00ae0bf2
COETMHEHMS
KonTponbnas padota Ne3 o teme
42 «BaxkHene HeMeTaIbl i UX bubmorexa TIOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS
43 OO11ast XapakTepUCTUKA XUMHUYECKUX bubnuoreka LIOK
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https://m.edsoo.ru/00ae0e18

3JIEMEHTOB — METAaJUIOB.
Mertannndeckast CBsI3b U
MeTaJUIMYecKasi KpUCTAJUTMYECKast
pemérka. Pu3nyecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/00ae103e

XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmmorexa LIOK
p . P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O61ue cnocoObl MOTyYeHUs
meraiutoB. CiuraBel. BerauciieHus no
45 aBHEHUSIM XUMHYECKUX PeaKInuil Bubmorexa LIOK
P P ’ https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHT
MIPUMECH
46 [TousiTre 0 KOPPO3UHU METAILIOB bubmmorexa [OK
pP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 [Hernotrere meTarb: https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnuoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
[llenouHo3eMenbHBIC METATIITBI — bubmuoreka [IOK
49 N .
KaJIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxxueiinme coeqMHeHNS KIS bubnnorexa [IOK
A 1t https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIIHS
3HAHUU
JKécTkocTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
52
yCTpaHEeHUs https://m.edso0.ru/00ae1886
53 IIpakTuyeckas pabora Ne 6 o Teme bubnuoreka LIOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

"YKECTKOCTEL BOILI I METOBI €6
ycTpaHeHus"

https://m.edsoo.ru/00aelae8

54 J— bub6mmoreka [JOK
https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 XKenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, THIPOKCUIBI U COJTHU HKeJe3a bubnuoreka [IOK
(1) m xemne3a (I) https://m.edsoo.ru/00ae35e6
58 O06001eHne U cucTeMaTH3aus
3HaAHUH
[IpakTuueckas padbora Ne 7. Peienue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
59 .
«BaxHeimme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUSI
Brruncnenus mo ypaBHEeHUSIM
XUMUYECKUX PEAKITUi, €CITH OJNH U3
peareHToB J1aH B U30bITKE WIIN bubnnoreka LIOK
60
COAEPKUT MpUMecH. Brruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peaxkiuu
61 O06001eHne U cHCTeMaTH3aIUs
3HaAHUU
KonTponbnas padota Ne4 o teme
62 «BaxHeHne MeTalTbl U HX
COETUHEHUSI»
63 BeimecrBa u Mmarepuaisl B butimoreka IIOK



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

MTOBCETHCBHOM JKU3HU YEIOBEKA
(ITpodeccust: XuMUK-pa3pabOTUHK)

https://m.edso0.ru/00ae3f50

XHUMHUYECKOE 3arpsi3HEHNE bubmmoreka [JOK
64 . 1
OKpY>KaroILEeu cpeibl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B perieHun 1 bubmmoreka LIOK
AKOJIOTUYECKUX MPoOIIeM https://m.edsoo.ru/00ae4270
PezepHslii ypok. O6001meHe 1 bu6mmoreka LIOK
66 . 1
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ae0dOa
67 PezepHblil ypok. O600111eHIE U 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€H1E 1 1 bubnuoreka LIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
pesyabTaTa o0pa3oBaTeIbHON NPOrPaMMBbI OCHOBHOI0 00111ero 00pa3oBaHus
1 ITo Teme: «IlepBoHauaIbHBIE XUMUYECKUE TIOHSTUS
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHITUI: aTOM, MOJIEKYJIa,
XMUMUYECKUH 3JIEMEHT, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, CMECh
(omgHOpOIHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs
aTOMHas. M MOJIEKYJIIpHas Macca, KOJUYECTBO BEILIECTBA, MOJIb,
11 MoJIIpHasT Macca, MaccoBas JI0JI1 XHMHUYECKOrOo JJIEMEHTa B
' COEIMHEHUH, MOJISIPHBIN 00BEM, XUMHMYECKass  peakius,
KJacCU(pUKalusg  peakuMil:  peakuu  COEIWHEHUs,  peakluuu
pa3joXKeHUs, peakUWu 3aMelIeHMs, peakIuu OoOMeHa, »HK30- U
HHJIOTEPMHUUYECKHE PEeaKIUH, TEMI0BOM >PQeKT peakuuu, pacTBop,
MaccoBas J10J1s1 BellecTBa (MIPOLEHTHAs! KOHIIEHTpalKs) B pacTBOpe
12 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATUH U
' MIPUMEHSITh AT MOHATHS IIPH ONMCAHUM BELIECTB U UX MPEBpAILEHUI
13 UCMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJIEHHS (POpMyi
' BELIECTB U yPaBHEHUI XUMUYECKUX PEAKLIUI
pacKpbIBaTb  CMBICI  3aKOHOB  COXpPaHEHHsS  MacChl  BEIIECTB,
14 MOCTOSIHCTBA ~ COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO — YY€HHs, 3aKOoHa
ABoranpo
15 ONpeNeNiaTh  BaJIEHTHOCTh  aTOMOB  JJIEMEHTOB B OMHApHBIX
' COEIMHEHUAX
16 KJaccu(UIUpPOBaTh XMMUYECKHE pEaKkUuu (M0 YHCIy M COCTaBy
' Y4acTBYIOUIMX B peaKIIUU BEIIECTB, IO TEIIOBOMY PPEKTY)
17 BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYISPHYIO M MOJIIPDHYKO MAacChl
' BEILIECTB
18

BBIUHCIISTH MAacCOBYIO JOJII0O XHMHYECKOrO 3JeMeHTa 1o ¢Gopmyre




COCIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO OOJIIO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METObI MMO3HAHUS — HAOII0ICHHE,
U3MEpEeHue,  MOJEIMPOBAHME,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

Ilo Teme: «BakHelIMe IPEICTaBUTENIN HEOPTaHUYECKUX BEIIECTB)

2.1

PacKpbIBaTb  CMBICII OCHOBHBLIX XHUMHYCCKUX MTOHSTHH: OKCH,

KHCJI0Ta, OCHOBAaHHC, COJIb

2.2

OnpeaAcC/IsAITb IMPUHAJJICIKHOCTL BCHICCTB K OHpeILCHéHHOMy KJ1accy

coeanHEHu 1o hopmynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPIraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPXKIAasi OMUCAHUE IMPHUMEpPaMU

MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI

2.5

IMPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHUA XHMHUYCCKHUX

HpeBpaHICHI/IfI B pa3JIMYHBIX YCIOBUAX

2.6

CIENOBaTh MpaBUJaM I[OJb30BAaHHUS XUMHUYECKOM TIOCYyIOW U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJHEHUIO
71a060PaTOPHBIX XUMHUYECKUX OMNBITOB IO TMOJYYCHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JIOJIEd PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U TIPOBOJUTH XUMHUUIECKUE IKCTIEPUMEHTHI TI0
pacno3HaBaHUIO PAcTBOPOB IIEIOYEH U KHUCIOT C TOMOIIbIO

MH/IUKATOpOB (JTakMyc, peHondranenH, METHUIIOPaHK U IPYTHe)

2.7

MpOBOAUTDH paC‘-IéTLI 10 YPaBHCHHUIO XUMHUYECKOH pcaKkumn

ITo Tteme: «llepuomnueckuid 3axkoH u llepuomgmueckas cucrema
xumudeckux sieMeHtoB [[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMWYECKHX HOHATHH: SApO aroma,
AIIEKTPOHHBIA CIIOM aToMa, aTroMHas OpOWTalb, paauyc aToMma,
XUMHUYECKAs CBs3b, MOJSAPHAs M HENOJSIpPHAs KOBAJICHTHAs CBS3b,

SJICKTPOOTPUIATCIIBHOCTG, HOHHAsA CBA3b, HOH, KAaTHOH, AaHHWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

ONKCHIBATh M XapaKTepu3oBaTh TabmuunHyio (Gopmy Ileprogmueckoi
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3JIn4yaTh IOHATHS «IJIaBHas
noarpynna (Arpymma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOBIIHEY IEpruoOabl

3.4

packpsiBaTh cMmbica Ilepunoandeckoro 3akona .M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIIEMEHTOB OT HX monoxenus B Ilepuoanueckoit

CUCTEMC

3.5

COOTHOCUTHh  00O3HAueHHs, KOTOpble HMEIOTCS B  TabiuLe
«Ilepnoguueckas cucrema xXumuieckux ieMeHToB .M. Menneneesa»
C YHUCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XHWMHUYECKHX
3JIEMEHTOB (COCTaB W 3apsi fAapa, oOIlee YHUCIO HIEKTPOHOB U

pacupeaciiCHUC UX I10 SJICKTPOHHBIM CJ'IOHM)

3.6

OIIpCACIIATD CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

3.7

ONpeAensaTh BHUJ XHUMUYECKOW CBSI3U (KOBAaJICHTHass M HOHHAas) B

HEOPTaHNUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbI 0CHOBHOTO 00111eT0 00pa30BaHMs

1

ITo Teme: «BemecTBo 1 XMMHYECKas pcakuusg»

11

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOparumble u HeoOpaTUMBbIe peaxuuu,
OKHUCIIUTEIbHOBOCCTAHOBUTENIBHBIE pEaKIuH, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHME W BOCCTAHOBJEHHE, aJJIOTPOIIUS,
aMpOTEepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJCHTHas, HWOHHAsd,

MeTaJlJIN4ecKasi), KpHCTaUIMYecKass pemeTKka, CIUIaBbl, CKOPOCTh




XUMHUYECKOMN peaKkuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATHH U

MPUMCEHATH OTU NOHATHUSA IIPHU OIIMCAaHUU BEIIECCTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKONW AUCCOLUALMU KUCIOT,
LIEJI0YEH U COJIEH, IOJHBIE M COKPALEHHBIE YPAaBHEHUS PEaKLMN

WOHHOrO 0OMeHa

14

PaCKpbIBATh CYIIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKum”I

MMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O 0anaHca 3TUX peaKuHﬁ

15

IMpOBOAUTH paC‘IéTLI 110 YpaBHCHHIO XHUMHYECKOU pCaKknuu

IIo temam: «Hemerannel U UX coequHeHUs» U «MeTaniabpl U HX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cielnpUIecKre XUMHUIEeCKHe
CBOMCTBAa NPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPKAas OIUCAHUE
[IpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHM COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTaBJIATb YPaBHCHUSA peaxunﬁ, IMOATBCPKAAOIINUX CYHICCTBOBAHUC

TeHETUYECKOM CBSI3HU MCKAY BCIICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHnﬁ B pas3IMYHBbIX

YCIIOBUSX

2.4

CIENOBaTh MpaBUJaM I[OJb30BAHUS XHUMHUYECKOW MOCYIOH U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLIHUSMH IO BBINOJHEHUIO
71a060paTOPHBIX XUMHUYECKUX OIBITOB MO MOTYYCHHIO U COOUPAHUIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IOJATBEPKIAIONIME KAUYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, KapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KAaTHOHBI aMMOHHS, MOHBI H3YYCHHBIX METaJIOB,

MPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPTAHNYCCKUX BCUICCTB

ITo Teme: «XuMus U OKpyKarolas cpeia»

3.1

pacKpbiBaTh  CMBICI  OCHOBHBIX  xuMmuueckux nonstuit: [IJIK

BCIIECTBA; KOPPO3UA METAJITIOB

3.2

NPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM ACATCIBbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTU3AIINIO,
BBISIBJICHHE TIPUYUHHO-CJICICTBEHHBIX CBSI3€H — JIJISl U3YYCHHS CBOMCTB
BCIICCTB M XUMHUYECKHX PEaKIUi; €CTeCTBEHHOHAYYHBIE METObI
MO3HAHUS — HAOJIOJCHUE, H3MEPEHHEe, MOJICIIMPOBAaHUE,

AKCIIEPUMEHT (PEasIbHBIN M MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAHUA

1

HepBOHaqaanHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuun. Posib XMMUK B KU3HU YE€JIOBEKa. XHMMHS B CUCTEME HayK.
Tena u BemecTBa. Pu3nyecKue CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHHME

BCHICCTB

1.2

ITonsaTue 0 MeTOIaX MO3HAHUS B XUMUM. UHCThIEC BEILIECTBA U CMECH. Crioco0bI

paszaeneHus cMecen

13

ATOMBI © MOJICKYIJIBI. Xumuyeckne dyeMeHTbl. CHMBOJBI  XUMHUYECKHX

3JICMCHTOB. HpOCTLIe U CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4€HUC

14

XumMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BC€HIICCTB. OtHocurenpHas aTOMHas macca.
OrtHocuTenpHas MOJICKYJIsSIpHasg Macca. MaccoBas g0 XMMHYECKOTr0 dJIEMEHTa

B COSIMHECHUH

15

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M YHMCIAa CTPYKTYPHBIX €AMHMI] BeuiecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COCI[I/IHGHI/Iﬁ

1.6

Pusznueckue U XUMUYECKUE sBJICHUSA. XUMUYECKas peakUus U €€ IMPU3HAKU.
3aKOH COXpaHEHUS] MacChl BEIIECTB. XuMuieckue ypaBHeHus. Knaccugukanus

XUMHUYCCKUX peaKI.IPIfI (COCI[I/IHGHI/IH, Ppa3JIoKCHUA, 3aMCIICHUA, O6MCHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCY0i1, C MTpaBHUIaMHU
paGoTrel B saboparopun U npuéMamu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/noBaHUEM, H3yYEHHE M ONHUCcaHHe (U3MUECKUX CBOMCTB 00pa3LoB
HEOPraHMYECKUX BEIECTB, Ha00IeHHE pU3nuecKuX (TUIaBJIeHHE BOCKA, TassHUE
JIbJa, pacTHpaHHe caxapa B CTyINKe, KHUIIEHHE U KOHJAEHCAlus BOJbBI) U
XUMUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE METHOH  IPOBOJOKH,
B3aUMOJICHICTBHME Mella C KHCJIOTOM) SIBIEHWH, HAOIOJICHHEe W ONHCaHUe
NPU3HAKOB MPOTEKaHMs XHUMHUYECKMX peakuuid (pa3jiokeHue caxapa,
B3aMMO/ICIICTBIE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue TuIpoKcua
Menu(Il) mpu HarpeBaHuM, B3aMMOJICHCTBHE KEJi€3a C PACTBOPOM

comu meau(Il), uzydenue crnocoOoB pa3aeneHus: CMecei (C MOMOIIBI0 MarHHTA,




¢ubTpOBaHNEe, BBHIAPUBAHHE, TUCTHIUIALUS, XpoMaTorpadwus), MpOBEICHHE
OYMCTKH [TOBApEHHOH COJIM, HAOJIIO/IEHUE U OIMCAHUE PE3YJIbTATOB IIPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3ZAHME MOJENEH

MOJIEKY (IIapOCTEPKHEBBIX )

Baxueimue MMpEACTAaBUTECIIN HCOPIraHNICCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciopon — sjneMeHT u mpoctoe
BemecTBo. HaxoxneHue kuciaopona B mpupoje, (GU3HUecKue W XUMHYECKUE
cBoiictBa (peakuuu ropenwmsi). Oxcupabl. [Ipumenenune kuciopoma. CrocoOb
MIOJIy4YEHHUsI KHUCIOpoAa B Jaboparopud M MPOMBILUIEHHOCTH. Kpyrosopor

Kucnopo/a B npupoze. O30H — alioTporiHas MoauduKalus KUCIopoaa

2.2

TernoBoit 3¢ (hekT XUMUIECKOH peakuy, TEePMOXUMUYECKIE YPAaBHEHHS, IK30-
U DHJIO0TEpMUYECKHUE peakuuu. TOoIMBO: yroyb U MeTaH. 3arpsi3HEHUE BO3/1yXa,

YCUJICHUEC ITAPDHUKOBOTI'O 9(1)(1)6KT21, pa3spymieHue 030HOBOI'O CJIOA

2.3

Bomopon — anemeHT u ipoctoe BeriecTBo. Haxoxaenrne Bogopoia B MpUupoe,
¢bu3nuecKkue W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI MOTYYCHHUS.

Kucnore! u conu

24

MossipHblii 00bEM razoB. PacuéTsl 10 XUMHUECKUM YpaBHEHUSIM

2.5

dusnyeckue cBocTBa BOJbI. Bona kak pactBoputens. PactBopsl. HackienHbIe
Y HEHACBHILLIEHHBIE PAaCTBOPHI. PACTBOPUMOCTH BellecTB B Bojie. MaccoBasi 1omst
BEIllECTBA B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHoBanus. Ponb
pacTBOpPOB B MPUPOJE U B KU3HU YelIOBEKAa. KpyroBopor Bobl B MPHUPOJE.
3arpsi3HEeHUE TPUPOAHBIX BoA. OxpaHa M OYHMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHenuil. Oxcuapl. Krnaccudukarnus
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknarypa okcuaoB. dusnueckue W XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanus OCHOBaHMIA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHOoBaHMH. PU3NYECKUE U XMMHUYECKHUE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa xucinor. Ousznueckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Pan aktuBHOcTH MeTawioB H.H. bekerosa.

[Tonydyenue kucaot

2.9

Comu. Homenkiarypa coneil. @U3MYECKHME U XUMHYECKHE CBOMCTBA COJICH.




ITonyuyenue conei

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGZ[I/IHCHI/II;'I
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XUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEAEICHUE  COACpIKAHUS
KHUCJIOPOAa B BO3JyXe, IOJy4YeHHE, cOOMpaHHe, paclo3HAaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHNE B3aUMOJCHCTBUS BEUIECTB C KHUCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHHUS M IIPEKpallleHusl ropeHus (moxapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJy4YeHHE, COOMpaHue,
pacro3HaBaHME U HM3y4YEHHE CBOWCTB BoJopoJa (IFOpeHue), B3auMojeiicTBue
Bogopoaa ¢ okcugom Menu(Il) (Bo3MOKHO MCIIONB30BaHUE BUIEOMATEPHAIIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIeJOBaHUE
0COOEHHOCTEH pacTBOpEHHs] BEHIECTB C Pa3IMYHOW  PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PacCTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUeM U KajlbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KHCIOT M IIEJIOYedl C IOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYeCKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOoYell, Hu3ydyeHue
B3auMozieiicTBus okcunaa meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKLINN HEUTPAIU3alNH, [I0JyYEHHE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIBHBIX 3ajady 1o Teme «BakHellne Kiacchl HEOPraHWMYECKHX

COEIMHEHUN

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucteMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHne aTOMOB. XUMHUECKast CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[TepBbie MOMBITKH KIacCU(DUKAIIMHA XUMUYECKUX 3JIeMeHTOB. [loHsITHE 0 rpymnmax
CXOIHBIX 2JEMEHTOB (IETOYHBIE M IMIEIOYHO3EMEIbHBIE METAILIbI, TaJOTeHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdOoTepHBIC

OKCHUABI U TUAPOKCHUIBL

3.2

[Tepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMU4YeCKHUX nemeHToB J[. 1.
MenneneeBa. Koporkonepuoanas u jnuHHonepuoHast popmsl [lepronndeckoit
cucteMbl xuMuueckux anemeHToB (.M. MenneneeBa. Ileppuoasl u  rpymnmsl.
@u3NUeCcKUl CMBICI IOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpyImibl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aroMHbIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHne




AIIEKTPOHHBIX  000/M0YeKk aTroMoB TepBbIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTa M0 ero nojoxkeHuto B [lepuoauueckoii cucreme .M. Menpaeneena

3.4

3aKOHOMEPHOCTH UW3MEHEHHUs pajuyca aToMOB XHMMHYECKHUX DIJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpynmaM U IepUoiaM.
3nauenue Ilepuoanueckoro 3akona u Ilepronuyeckoi CUCTEMBI XUMHUYECKHUX
BJIEMEHTOB ISl pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — y4u€HbId U

rPAKIaHUH

35

Xumnueckass cBsi3b. KoBaneHTHass (monspHasT U HEMOJNSPHAs)  CBS3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI> XUMHYECKHX 3JIEMEHTOB. lOHHAS CBSI3b

3.6

Crenenn okuciaeHusd. OKHCINTEIFHOBOCCTAHOBUTEIIBHEIC pCaKIuu. HpOHCCCH

OKHCJICHHS U BoccTaHOBJIeHU. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI JKCHEPUMEHT: u3ydyeHue oOpa3loB BELIECTB METaUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C pPacTBOpPaMU KHUCIOT U
LIEJI0YEH, TPOBEACHUE OIIBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIU (TOPEHHE, PEAKIIUU PA3JI0KEHUSI, COSTUHEHUS)

9 KJIACC

Kox

IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenune

11

Ilepnonnueckuit 3akoH. Ileprnoauyeckas cucrema XuMu4ecKux snemeHToB J[.1.
MenneneeBa. CTpoeHHE aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB
XUMUYECKUX DJEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kajus, KalbIUs U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM djeMeHTOB B llepumonmyeckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BeliecTBa: BHUABl XUMHYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIeCKUX
BEIeCTB (MEXAyHapoAHAs U TpUBHANbHAs). XUMUYECKUE CBOWCTBA BEUIECTB,
OTHOCSIIMXCA K pa3IMYHBIM  KJIACCAM  HEOPraHWYECKUX  COCAUHCHMI,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Knaccugukaius XuMUUeCKUX peakifil o pa3iIudHbIM MpU3HAKaM (110 YUCTY U

COCTaBy YyYacTBYIOIIMX B pEaKIMHM BEIIECTB, MO TeIUIOBoMY 3¢ dekry, mo




W3MEHEHHIO CTEICHEH OKMCICHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
1o Y4aCTHUrO KaTaJ'H/ISaTOpa). 9K30- u OHAOTCPMHNYCCKUC PCaKnu,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlonsTue o CKOpOCTH XHUMHYSCKOHN pCakunu

14

ITonstre 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX PCaAKIUAX. Ilonsarue o
TOMOI'CHHBIX U I'€CTCPOrCHHBIX PCAKIUAX. IlonsTHEe 0 XNMHUYECKOM PaBHOBCCHMU.
q)aKTOpBI, BJIMAIOIIUEC Ha CKOPOCTH XUMHYICCKOMN p€akuu MU IMOJIOKCHUC

XUMHUYCCKOT'O paBHOBCCHUA

15

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC peaKkuuu, 3JIEKTPOHHBIN OamaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI C MCIOJIb30BAaHUEM METOJIA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHL.
Karnonsl, aHnoHbI. MexaHU3M JUCCOLMAIMHN BEIIECTB C Pa3IMYHbIMH BUAAMU
xumuueckoi cBszu. Crenens qucconuanuu. CUIbHBIE U cladble 3JIeKTPOIUTHL
Peaknun moHHOrO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUii MOHHOTO OOMEHa,
MIOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHHMs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMN W coiled B CBETE IMPEJICTaBICHU 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakuuy Ha HOHBL. [[oHsATHE O rHApOIn3e conei

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHME C MOJENSMHU KPHUCTaUINYECKUX
pElIETOK HEOPraHMYeCKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura U
ajMasa), CJIOKHBIX BEIIECTB (XJIopuaa HATpUs); HCCIEAOBaHUE 3aBUCUMOCTU
CKOPOCTM XHWMHYECKOM peakiuMu OT BO3JACHCTBUS PpazIMUYHBIX (PAKTOPOB;
UCCJIEJIOBAaHME  BJIEKTPOIIPOBOJHOCTHM  PacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMALMU  KUCIIOT, IIejao4ed M cojel (BO3MOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHUAIOB); TPOBEACHHUE OMNbBITOB, WJUTIOCTPUPYIOLIUX TPU3HAKU
NPOTEKaHUs peakIiii HOHHOTO oOMeHa (00pa3oBaHMe 0Ca/iKa, BBIACICHHE rasa,
o0Opa3oBaHHe BOJIbl); OMBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (FrOpeHue, peakiu pas3ioKeHUs,, COeIUHEHUS);
pacro3HaBaHHe HEOPTraHMYECKHUX BEIECTB C TOMOIIbIO KaYeCTBEHHBIX peaKIuil

Ha UOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u uX coeguHEHUS

2.1

OOmast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (pru3ndeckre CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEPE XJIOpa

(B3auMoJeicTBHE C MeTajulaMH, HeMeTaJlaMH, wienoyamu). XJIOpOBOAOPO/IL.




ConsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJy4eHHe, puMeHenue. Jleiictue
XJIOpa M XJOPOBOJIOPO/Ia HA OpPraHU3M 4esoBeKa. BaxHeline XJIOpUIbl U MX

HaXOXICHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbl. OCoOGHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaenus. CtpoeHue u pu3nyecKue cBOWCTBa
IOPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KHUCTIOpoJia U cepbl. XUMHUYECKUE CBoOMcTBa cepbl. CepoBOIOpOJ, CTPOECHUE,
¢usuueckue W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IpPEeACTaBUTEIN
KHUCTIOTHBIX OKCHA0B. CepHasi KHCIIOTa, (U3HUECKHEe U XMMUYECKUE CBOWCTBA
(oOmue Kak NpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE
peakiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a IMOJy4eHHUs CEepHOI
kucnotbl. Ilpumenenue. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAsl peaklys Ha
cynear-uon. Haxoxnenue cepsl U e€ coeMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYKAIOMICH Cpelbl COSIUHEHUSMH Cepbl (KUCIOTHBIE TOXK[IH,

3arps3HCHUC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €ro MpCAOTBpAlICHUA

2.3

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIE CTETICHU OKUCICHUS. A30T, paclpOCTpaHEHHUE B IPUPOJIE,
dbusznueckue U XUMHUECKUe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK,
ero ¢u3NYecKue W XMMHUUYECKHE CBOMCTBA, MojydyeHue U npuMeHenue. Conu
aMMOHHSI, NX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas
peakiusi Ha MOHBl aMMOHMsI. A30THasl KUCJIOTa, €€ MoJiyueHue, GU3nIecKue u
XUMHUYECKHE CBOWcTBa (00ImMe Kak TpeACTaBUTeNs Kiacca KUCIOT H
crnenuduueckue). Mcrnonp3oBaHre HUTPATOB W COJEH aMMOHHS B KauecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOoe 3arps3HEHHE OKPYKaIOIIeH Cpellbl
COCTMHEHUSIMH a30Ta (KUCIOTHBIC JIOK/IU, 3arPSI3HEHNUE BO3/1yXa, ITOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtorpornHsie Mogudukauu docdopa, puzndeckue U XUMHUUECKUE
cBoiictBa. Oxcug Qocdopa(V) u dochopras xkucinora, QuMUecKue u
XUMUYECKHE CBOWCTBa, mojydeHue. McmomnpzoBanue QocdaToB B KadecTBe

MUHEpaJIbHBIX y100peHHiH

2.5

O6mas xapaktepuctuka 3yeMeHToB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIC CTENEHUW OKUCIEHUS. YTJIepoJ, aJUIOTPOITHBIE
Moau(UKaMK, pacHpOCTpaHEHHWE B MpPUPOAE, (HU3MUECKHE W XHMUYECKHE
cBoiicTBa. Ancopbums. Kpyrosoport yriepona B mpupoae. OKCHabl yriepoza, ux
¢u3nueckne W XUMHYECKHE CBOMCTBa, JEHCTBHE Ha JXKHMBBIE OPraHU3MBI,

MOJIYYCHHUEC U ITPUMCHCHUC. OKOJIOTHYECKHE HpO6HCMBI, CBs3aHHBIC C OKCUIOM




yraepona(lV); rumore3a Tn00anbHOTO MOTEIUICHUS KIUMAaTa; MapHUKOBBIM
s dexT. YronbHas kucnorta 1 e€ coiu, ux Gu3ndeckKre 1 XuMU4eCcKe CBOICTBA,
nojlyueHue W mnpuMeHeHWe. KadecTBeHHash peakmnusi Ha KapOOHAT- WOHEIL.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘IaJIBHBIC MOHATHS 00 OpPraHN4Y€CKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, OTWICH, alCTWJICH, 3TAaHOJI, IJIMIOCPUH, YKCYCHas
KI/ICJ'IOTa). X coctaB W XHMHYECKOE CTPOCHHUC. Ilonatue o OHONIOTHYECKHU
BAXKHBIX BCHICCTBAX: JKUPAX, 6em<ax, YrJIeBOAax — M UX POJIM B J)KU3HU YCIIOBCKA.
MaTepI/IaJ'ILHOC CAUMHCTBO OPraHU4YCCKUX W HCOPraHHUYCCKUX

COEIMHEHNN

2.7

Kpemuuii, ero pusndeckrie 1 XuMHUUECKHE CBOMCTBRA, MOTYYCHHE U TPUMEHEHUE.
Coenunenus kpemHusi B mnpupoge. OOmmMe mpenctaBieHuss 00 OKCUIe
kpeMmuusi(IV) u kpemuueBoi kucinore. CUITUKATHI, UX UCIOJIH30BAHUE B OBITY,
MEAMIIMHE, TPOMBILIUICHHOCTH. BakHeiline CTpOUTeNbHbIE MaTepHabl:
KepaMHrKa, CTEKJIO, LEeMeHT, OeToH, xene300eToH. IIpobrembr Ge3omacHOro

HCIIOJIB30BAHHA CTPOUTCIbHBIX MATCPUAJIOB B HOBCCI[HGBHOI\/'I KHU3HHU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3ydeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJOTBI; IPOBEICHUE KAau€CTBEHHBIX PEAKUUN Ha XJIOPH]-
MOHBl W HaOJIIOJIEHUE NPU3HAKOB HUX TMPOTEKaHMs; OMNbITHL, OTpa)Karoliue
¢u3nueckne 1 XUMUYECKHE CBOMCTBA T'aJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00pa3laMu XJIOpPUIOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3laMu ceppl U €€ COeAMHEHUSIMU
(BO3MOXHO  HCIIOJIb30BAaHUE BHUJACOMATEpPUAJIOB); HAOIIOJEHUE TMpoIecca
oOyrIIMBaHUS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHOM KHUCIIOTHI;
U3Yy4YE€HHE XMMUYECKUX CBOMCTB pa30aBIEHHOI CEpHON KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH UM HaOMIOJeHHWE TIpHu3HaKa eé
MIPOTEKaHHUsS; O3HAKOMJIEHHE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTEepHaloB), OOpa3laMu
a30THBIX U (OoCchHOPHBIX YAOOpPEHUH; ToJydeHne, coOnpanue, pacro3HaBaHue U
U3Y4YEeHHUE CBOICTB aMMHaka; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMmmMoHMsT W ¢docaT-uOH M U3YYCHHE TIPU3HAKOB UX TPOTEKAHWS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTBHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyUYEHUE MOJENEH KpUCTaNINYECKUX
peméTok anmaza, Trpaduta, ¢yuiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azcopOLMU pacTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




POTHBOra3a; MOJXy4yeHHe, coOMpaHue, Pacro3HaBaHUE U U3YyYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEJACHHE KAaueCTBEHHBIX pEakUMi Ha KapOoHaT- H
CUWJIMKaT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHUE C
HOPOAYKIMEH CHIMKATHONW IPOMBIIIJIEHHOCTH; PELICHHE 3KCIIePUMEHTAIbHBIX

3aJa4 1o TeMe «Baxneinne HeMeTamIibl U UX COCAUHCHUA»

MeTaisl 1 uxX COCIMHCHUA

3.1

OO0m1as XxapaKTEePUCTHKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxkeHus B Ilepumoanueckoir cucreme XuMuUueckux oanemeHTtoB J[.U.
MenneneeBa u ctpoeHus atToMoB. CTpoeHHEe METAIIOB. MeTaiinyeckas CBsi3b U
METAJJIMYECKass KPUCTAUIMYECKas peleTKa. DJICKTPOXUMUYECKUH sl

HaIpsKEHUN METAJUIOB

3.2

du3nyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0mue criocoObl MoMydeHus
MeTasuioB. [loHsITHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBbl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B

OBITY U IPOMBIILIEHHOCTH

3.3

[lenouynsle MeTasuibl: nonoxenue B l[lepuonuyeckoil cucTeMe XHMHUYECKUX
anementoB J[.M. MenzaeneeBa; CTpo€HHE UX aTOMOB; HAXOXJIECHHUE B MIPUPOJIE.
duznyeckue 1 XUMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U
TUAPOKCUIBI HATpUsd W KaJlui. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAMJIOB U HX

COEIMHEHNN

3.4

[llenoyno3eMenbHbIE  METa/Ibl MarHuii W KaJIbIUM:  TIOJIOKEHHE B
Ilepnonnueckoi cucreme XumMudeckux 3yeMeHToB [[.1. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxoXIcHHe B mnpupone. Pu3nueckne U XUMHUYECKHUE CBOWCTBA
MarHusi M Kanbliug. BakHeiine coeAMHEHHs KalbLusg (OKCUA, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

AmomuHui: moyioxkeHue B Ilepronnyueckoil cucreMe XUMHUYECKHUX AJIEMEHTOB
J.N. MenneneeBa; CTpOEHHE aTroMa; HaxoxXJAeHUE B npupoae. Ouzndeckue u
XUMUYECKHE CBONCTBA alTFOMUHMSL. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme XxuMuyeckux 3ynemMeHToB JI.1.
MeHnneneeBa; CTpOEHHME aTOMa; HAXOXKICHWE B mpupone. Dusnmyeckue u
XUMHUYECKHE CBOMCTBa xene3a. OKcuapl, ruapokcuasl u conu sxenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBa U MOTYYEHHE

3.7

XUMHYECKUH HKCIEPUMEHT: O3HAaKOMIIEHHE C 00pa3llaMi METaJUIOB U CIUIABOB,

uX (U3NYECKUMHU CBOICTBaAMM; H3YyYEHHE PE3YJIbTaTOB KOPPO3UH METAJlJIOB




(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0coOeHHOCTEN
B3aMMOJICHCTBHS OKCUA KaJIbIUs U HATPUS C BOJI0H (BO3MOXKHO HCIOJIb30BAaHUE
BUICOMATEPHAJIOB); HCCIIEIOBAHNE CBOMCTB XKECTKOM BOJBI; MPOIIECca TOPEHHUs
JKelesza B KUCIOpoe (BO3MOXKHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB); TPU3HAKOB
MPOTEKAHUS KaYECTBCHHBIX PEAKIUI Ha MOHBI (MarHus, KajbIlUs, aTIOMUHUS,
nuHka, sxenesa(Il) u sxenesa(Ill), meau(Il); HaGmroaeHUE M OMMCAHKUE TIPOIIECCOB
OKpalllMBaHWs IUIAMCHH WMOHAMHU HATpUs, Kauusd W KaiubIus (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUAJIOB); HcCceloBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCUIA aTIOMUHUS M TUAPOKCUIA IMHKA; PEHICHHE JKCIIEPHUMEHTAIBHBIX
3aja4 1o reMe «BakHelme MeTasuibl 1

UX COCANMHCHUA

XHUMHS U OKpYIKAroIIas cpena
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HoBeie maTepuanbl u TexHojoruu. BeliectBa n maTepualnbl B IMOBCEAHEBHOMN
J)KA3HU 4YeJIOBeKa. XUMHUS U 300pOoBbE. be30omacHoe uCIonb30BaHNE BELIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMoIp mpu XUMHUYECKUX OXKOTrax U

OTPABJICHUSIX

4.2

OCHOBBI 9KOJIOTHYECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpensl ITIJIK. Ponp XxuMuum B perieHuu skosiorndeckux mnpobnem. Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOJOB (yrojib, HMPUPOIHBIN Ta3, He(DTh),

MMPOAYKTHI UX nepepa60TKH, HX poJib B 6BITy U IMPOMBITINICHHOCTHU

4.3

XVUMHYECKUH IKCIIEPUMEHT: U3ydeHHE 00pa3lioB MaTepHalioB (CTEKJIO, CIUIABBI

MCTAaJIJIOB, ITIOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTU SIBJICHUI MPUPOAbI, MOHUMAHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIel KyIbTYpbl M HPAKTHUYECKOU
NeSITEeIbHOCTH 4YellOBeKa B YCJIOBUSAX COBPEMEHHOIO OOIIEeCTBa;

IIOHUMAHHUEC MECTAa XUMHUHU CPCIU NPYI'UX €CTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOHAX IMO3HAHUA, B TOM YHCJIC S3KCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIM  TJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cepax npodeccuoHaTbHON NeATEIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTHSAMM, OCHOBAaHHBIMH Ha JOCTH)KEHHAX
XUMHYECKOM HAayKH, YTO IO3BOJIMT OOYy4aroUIMMCsl paccMaTpuBaTh
XMMHIO Kak chepy cBoelt Oyayieit npodeccuoHanbHOM e TeTbHOCTH
U c/eNaTh OCO3HAHHBIA BHIOOP XMMHUHU Kak MPO(UIBLHOTO IMpenMeTa

TIPU MEPEX0/ie HAa YPOBEHBb CPEIHETO OOIIET0 00pa30BaHUS

Bianenne cuctemMoil XMMHUYECKMX 3HAHMM W YMEHHE IIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BaKHEHMIIE XUMHYECKUE IIOHATUS. XMMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOAHOPOJHAsT CMECh, OTHOCHUTEJIbHBIE AaTOMHAas W MOJIEKYJsipHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpemHssl), XUMHUYECKas
peakmusi, peakIuu COCIUHEHHUS, PEAKIUU Pa3IOKCHUs, PEaKIINH
3aMeIeHus], Peakiuu oOMeHa, TerioBol 3(pQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JIOJSI XUMHYECKOTO
3J€MEHTa B COEAMHEHUH, MacCcoBasi J10JIsl U IPOLICHTHAS] KOHLIEHTPALIHsI

BCIIICCTBA B paCTBOPEC, AAPO aToOMa, BHCKTPOHHI:II\/JI clioit aToMa, aTOMHas




opbutanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHHUS,
XMMHYECKas! CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAS U HEMOJISpHAs
KOBAJIGHTHAass  CBA3b, MOHHAas CBA3b, METAJUIMYECKas  CBS3b,
KpHCTaJUIMYecKass peuiérka (aToMHasi, WOHHAs, MeETaJUTNYecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, aHWOH, 3JEKTPOJIUT U HEIJIEKTPOJIHUT,
ANIEKTPOJUTHYECKAsT JUCCOLMALUS, PEaKIUM HMOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMH,  OKUCIHTENb |
BOCCTaHOBHTEIIb, OKHCIEHHE M BOCCTAHOBJICHUE, ODJIEKTPOJIH3,
XUMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIE pPEaKIuH,
CKOPOCTh XHMMHYECKOW peakiuu, Kataimmzarop, I[IJK, kopposus

MCETaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAararomurue 3aKOHbI XHMHUH: 3aKOH COXpPaHCHHA MACChI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOsSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOpUn XUMUU: aTOMHO-MOJIEKYJIIpHAst Teopus, TEeOopHUs

BHCKTpOHHTquCKOﬁ Jucconuanumn

Brnanenue ocHOBaMH XMMHYECKON TPaMOTHOCTH, BKITFOUYAFOIIICH

3.1

YMEHUE PaBUIBHO MUCIHOIb30BaTh N3YUYE€HHbBIE BELIECTBA U MaTEpHAIIbI
(B TOM UmCIIe MUHEPAIbHBIC YA0OPEHUS, METAJUIBI U CTIABBI, TPOTYKTHI
nepepaboTKU  MPHUPOJHBIX HCTOYHHKOB  YIJIEBOJOPOAOB  (yTIJs,
MPUPOTHOTO Ta3za, HEPTH) B OBITY, CEIHLCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE U TOHWMaHUE 3HAYEHUS KUPOB, OEIKOB, YTIEBOIOB IS
OpraHu3Ma 4YejiOBeKa, YMEHHE MPOTHO3UPOBATH BIIMSHUE BEUIECTB U

XUMHUYCCKUX IMPOHCCCOB Ha OPraHU3M YCJIIOBCKA M OKPYXKAIOIIYIO

MPUPOIHYIO CPEIY

3.2

YMCHHUEC HHTCTPHUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU APYTrUX

Y4EOHBIX TIPEMETOB

3.3

HaJM4ue OmbITa paboThl C Pa3IUYHBIMU HCTOUYHHMKAMM WHGOpMaLUn
0 XMMUU (Hay4yHas ¥ Hay4HO-TIONMYJIsIpHAs JUTEeparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
IMpEBpPALICHUAX u IMPAKTHUYCCKOM IIPUMCHCHUHA n YMCHUEC

HCIOJb30BaTh €€ s peICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aga4

BnaneHHe OCHOBaMH MOHSTHWHOTO amnmnapara “ CHMBOJHYCCKOTO

A3bIKa XMMHUH U COCTaBJICHUS (OPMYNI HEOPTaHMYECKUX BEIIECTB,




YPaBHEHHM  XMMHUYECKUX  PEaKLHi;  OCHOBAMU  XUMHUYECKOU

nomenkiaarypsl (IUPAC u TpuBHaNIbHOMN)

VMeHne OOBICHATH CBSI3b MOJIOKEHHUS DJIEMEHTa B HepHOHquCKOﬁ

CUCTCMC C YUCIIOBBIMHU XApPAKTCPpUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsAn sapa, oOIIee YHUCIo
9JIEKTPOHOB), pPACIpEeICHUEM 3JIEKTPOHOB I10 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KATUSI U KaIbLIH
[IpencraBnenue o NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
JNIEMEHTOB (paauyc aToMa, JJIEKTPOOTPHUIATENbHOCTH), MPOCTHIX U
6 CIIOKHBIX BELIECTB OT IIOJOKEHHsI IEMEHTOB B llepuonmyeckon
cucteMe (B MalblX NEpUOAAX U  TJABHBIX
MOATPYIIAax) U AJIEKTPOHHOTO CTPOSHHSI aTOMa
7 YMeHnue KiacCuQpUIUPOBaTh:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKITUI
8 YMeHue onpeiensrs:
81 BaJICHTHOCTh M CTENEHb OKUCICHHS] XUMUYECKUX DJIEMEHTOB, 3apsi
' MIOHA
82 BHJl XWMHYECKOW CBSI3M WM THUIN KPUCTALIMYCCKOH CTPYKTYpHI B
' COEIMHEHUSX
8.3 XapakTep cpelbl B BOJHBIX PAaCTBOPaxX BEMIECTB (KHCIOT, OCHOBAHUI)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIh
9 YMeHne xapakTepu30BaTh (pU3HMUecKre U XUMHUYECKIE CBOHCTBA!
MPOCTHIX BEMIECTB (KHCIOPOJ, O30H, BOAOPOA, Tpadwurt, ammas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUil, Kalul, MarHu,
KaJIbITWH, A TFOMHHHH, KEJIe30)
CIIO’KHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX pACTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJOPOI, OKCUABI U TUAPOKCU Bl MeTaioB [-11A
9.2 rpynn, amomunus, menu (II), umuka, sxeneza (II u III), oxcumbl
' yriepona (II u IV), kxpemuus (IV), azora u ¢pocdopa (Il u V), cepsr
(IV u VI), cepuucras, cepHasi, a30THCTasi, a30THas,
dbocdhopnas, yroiapHas, KpeMHHUEBAsi KHCIOTA U MX COJIN)
9.3

MPOrHO3UpOBATH n XapaKTCpU30BaTh CBOICTBa BCIICCTB B




3aBUCUMOCTHU OT UX COCTaBa U CTPOCHUA, NPUMCHCHHUC BCILICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTB ITPOTCKaHUA XUMHUYCCKHUX

MIPEBPALICHUI B Pa3IMUHBIX YCIOBUSIX

VYMeHnune cocTaBlIsTh MOJICKYJISIPHBIC U HOHHBIC YPAaBHCHUSA peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOTro 0OMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIUn
103 WUTIOCTPUPYIOIINX ~ XMMHYECKHE CBOWCTBA M3YyYCHHBIX KJIACCOB
' (TpyIii) HeOpraHMYECKHUX BEIIECTB
104 MOATBEPIKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIYUCTATH (IPOBOJUTH PACUEThI):
111 OTHOCUTEIIHYIO MOJIEKYJISIDHYI0O M MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTA B COSAMHCHUHT
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM I'a3oB
114 M0 YpPaBHEHHSIM XHMHYCCKUX PEaKIUA W HaXOIUTh KOJIUIECCTBO
' BelIecTBa, 00BEM U MACCy PEareHTOB UJIH MPOIYKTOB PEaKIHH
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIJaMH HAyYHOT0 TI03HaHUS (HAOII0ICHIE, H3MEPEHNE,
191 IKCIIEPUMEHT, MOJICTTUPOBAHUE ) IIPU NU3YICHUN BEIIESCTB U XUMUICCKIX
' SBIIGHUW; yMeHHE COpMyIupoBaTh MpodieMy U
MIPEITIOKUTE ITYTH €€ PEeIICHUS
195 0e3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XHMHUYECKON
' MOCY10¥ 1 1a00paTOPHBIM 000PYIOBAHUEM
npaBuiiaMu 0€301TacCHOTO 0OpaIeHus ¢ BEIIECTBAMH, UCTIOIb3yEeMbIMHU
B TIOBCETHEBHOW KM3HH, MPaBUIAMH MTOBEICHUS B LIEJSIX cOepeKkeHus
193 370pOBbSl M OKPYXKAIOIIEW MPUPOAHON Cpeapl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMCHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hanwune npakTHYeCKWX HABBIKOB IIAHHUPOBAHUS M OCYIIIECTBICHUS
CIIEYIOIIUX XUMUYIECKUX IKCTIEPUMEHTOB:
131 W3YYCHHE U ONMHMCaHUE (PU3UIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (bl/ISH‘{eCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU,; OIIBITHI,




MJUTFOCTPUPYIOLME IIPU3HAKY IPOTEKAHUA XUMUYECKUX peaKLui

13.2

U3y4eHHe CIIOCOO0B pa3/ieieHus cMecel

13.3

HOJIy4YE€HHE KHCIOpOJa M M3Y4EHHE €ro CBOMCTB; IIOJIY4YEHUE
BOJIOPOJIa U U3YyYCHHE €ro CBOMCTB; MOJIydye€HHE YTJIEKUCIIOro rasa u

HU3YUYCHUC €T'0 CBOﬁCTB; IMOJIY4CHHNEC aMMHAaKa U U3YyYCHHUE €TI0 CBOICTB

13.4

IIPUTOTOBIICHUE PACTBOPOB € OIPEIEIEHHOM MAacCOBOM  JOJEH

pPacTBOPEHHOTO BEIIEeCTBA

13.5

IIPUMEHEHHE HUHAUKAaTOpOB (;1akmyca, METHJIOpaHKa u
beHondTanenHa) I ONpeAeNeHUs XapakTepa CpeAbl B pacTBOpax

KHUCIIOT U HIeI04Yen

13.6

HCCIEAOBAaHUE U OINHUCAaHWE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3y4Y€HUE B3aUMOICUCTBUS KUCIIOT C METallIaMH,
OKCHUJIAMH  METaJUIOB,  pPAacCTBOPUMBIMH ¥  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJIyY€HHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYrMM W3  pacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBONCTB TUIAPOKCUIOB AaTIOMUHUS U

IIUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a[a4 IO TCMaM: «OCHOBHEBIE KJIACCHI
HCOPraHn4CCKux COGHHHCHHﬁ)); «3J’I€KTpOJ'II/ITI/IT-I€CKa$I
JAUCCOLM AU, «Baxneiige HeEMeETaaabl H HX COCAUHCHUA»,

«BaxHelIe MeTauibl 1 X COCTUHEHUS

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIIWE  MPU3HAKU
MPOTeKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE pEakIMH Ha
MPHUCYTCTBYIONIME B BOJHBIX pPACTBOPAaX HMOHBI: XJIOPHI-, OpOMUJI-,
nonua-, cynbdar-, pocgar-, kapOboHaT-, CHIMKAT-aHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI aMMOHHMSI, MarHusi, KaJbIUs, aTFOMHHUS,

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

14

Ywmenue:

141

OpeaACTaBJIATL  PE3YyJIbTAaTbhl OKCICPUMCHTA B (I)OpMC BBIBOJIOB,
JA0Ka3aTCiIbCTB, Fpa(l)I/IKOB u TaGJ’II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

yCTaHABIMBATh CBSI3H MEXKIY peallbHO HAOIIOaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MAaKpO- U MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMEHT COIEPKAHMS
1 [lepBoHaUaIbHBIE XUMUYECKHUE MTOHSATHUS
11 YucTelie BemecTBa U cMecH. CriocoObI pa3iesIieHUs: CMecer
19 AToMBI M MOJEKyNbl. XHMHYECKHE 3ieMEHTbl. CHUMBOJIBI XUMHUYECKUX
' aneMeHTOB. [IpocThie U CII0KHbBIE BEILIECTBA.
13 Xumuyeckasi popmyina. BaaeHTHOCTh aTOMOB XUMUYECKUX 371eMEHTOB. CTeneHb
' OKHCJICHUS
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAss aTOMHAas Macca.
14 OTtHocuTenbHas MOJIEKyJsipHas Macca. MaccoBasi 10J1s1 XUMUYECKOT0 3JI€MEHTa
B COEJIMHEHUU
15 KonnyectBo BemectBa. Mousb. MounsipHas Macca. MoJsipHbIii 00bEM Ta30B.
' B3auMoCBA3b KOJIMYECTBA, MACCHl M YUCIIA CTPYKTYPHBIX €IMHULL BELIECTBA
L6 dusnueckue U XUMHYECKUE SIBICHUS. XUMHYECKash peakiusi v e€ MPU3HAKH.
' 3aK0H COXPaHEHHS MacChl BEIECTB. XUMUUYECKHUE YPABHEHHUSI
5 [lepnonnueckuii 3akoH u Ilepumonuueckas cucreMa XHUMHUYECKHUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. [leprnoanueckas cucrema XMMH4ECKUX 351eMeHToB J1.1.
2.1 MenpneneeBa. [lepuonbl u rpynnsl. @U3nYECKuil CMBICT MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPUO/IA U TPYIIIBI AJIEMEHTA
Crpoenue aromoB. CoctaB aTtoMHbIX sifep. M3oronsl. Dnektponsl. CTtpoeHue
2.2 DNIEKTPOHHBIX ~ 000Modek atoMoB TepBbIX 20 XHMHYECKHUX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kausl, Kajbliusa (paamyca aToOMOB, JJIEKTPOOTPHUIATEIHHOCTH,
2.3 METAJUIMUECKUX U HEMETAIJTMYECKUX CBOMCTB) U UX COEITMHEHUU B COOTBETCTBUU
C TmoJiokeHueMm j3yemMeHToB B Ilepuonnueckoil cucreme u
CTPOCHHUEM UX aTOMOB
3 CTpoeHHe BeIIecTBa
Xumuueckass cBsi3b. KoBaseHTHass (HojsipHass M HENOJSpHasi)  CBS3b.
3.1 DNEKTPOOTPULIATENIBHOCTh XUMHYECKHX  3JeMEeHTOB.  MoHHas  CBs3b.

Merannuueckas cBA3b




3.2

Tunbl KpUCTAUIMYECKUX  PEHIETOK (aroMHasi, HWOHHAs, METaJUITMYecKas),
3aBUCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTALIIMYECKOW PEMIETKH W BHIIA

XUMHYCSCKOH CBSI3H

Baxuneimmue NpEaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner n mx

COCAMHECHUS. MeTamnel 1 ux COCIMHCHUA
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Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX COCTUHEHHI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HEC0JIeOOpa3yrolIe; OCHOBAHMM (LIENOYM M HEPACTBOPUMbBIE OCHOBAaHUS);
KACIOT  (KHCJIOPOZACOACPKAIMe U  OECKUCIOPOJIHBIC, OJHOOCHOBHBIC |

MHOTOOCHOBHBIE); COJICH (CPETHUX U KHCIIBIX )

4.2

duznueckue M XUMHYECKME CBOMCTBa IMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cephl, a30Ta, (hocdopa, yriaepoaa, KpeMHUs

4.3

dusznueckrue M XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpHA, KaJluA, Mardis W KajJlblHsA, aJIIOMUHHA, KCJIC3a. 9HeKTpOXHMHqCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB

4.4

dusnyeckrue U XUMHYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnyeckne U XMMHUYECKHE CBOiicTBa OkcHIoB Hemetawios: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumunueckue cBoiictBa okcuioB: MetamioB IA-IIIA rpynmn, nuunka, meau(ll) u

xenesza(ll, 111). [TonyyeHre OKCHmI0B METAIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCHAOB (Ha MpUMepe
THAPOKCUIOB  QFOMHUHMS, >Kene3a, M[HuHKa). [lomydeHwe OCHOBaHWN U

aM(OTEepHBIX THJIPOKCH]IOB

4.8

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOpHOH, KpeMHUEBOU, yroiabHOH. OcoObie
XAMHUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tonyyenue kucnor

4.9

OO61re xMMUYecKue CBOMCTBa cpeHux couield. [lomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/IC, pacnio3dHaBaHuC BOAOPOAA, KHCJIOPOJad, aMMMAKA,

YIJIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[Tony4yeHne amMmMHaKa, CEpHOM M a30THOM KHUCIOT B MpOMBIIUIEHHOCTH. OO0mmue

CIIOCOOBI IMOJIYYCHH A METAJLUIOB




4.12

I'eneTnyeckas CBs3b MCXKAY KiIaCCaMH HCOPTraHNYICCKUX COCILI/IHGHI/II\/JI

XUMHYECKUE PEAKIUU

5.1

Knaccugukarus XuMHUeCKUX peakuii o pa3IMYHbIM IPU3HAKAM: TI0 YACITY
COCTaBy YYacTBYIOUIMX B pEakIHMM BELIECTB, [0 TEIUIOBOMY 3(PQeKTy, Mo

W3MEHEHHMIO CTEIICHEH OKUCIICHHS XUMUYECKHX YJIEMEHTOB

5.2

TennoBoil 2P PeKT XUMUUECKON peaKkIiui, TEePMOXUMUYECKUE YPaBHEHH. DK30-

N DHAOTCPMUUECCKHUE PCAKIIUN. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

5.3

OKHUCIUNTEIFHOBOCCTAHOBUTEIbHEIE pCaKknuu. OKHCIIUTEIN U BOCCTAaHOBUTEH.
[Iporieccbl  OKMCIIEHUSS M BOCCTAHOBJIEHUS.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEILHOM pCaKknuu

5.4

Teopus snekTponuTHUECKOM aucconuanuu. KaTnoHsl, aHHOHBL. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cl1a0bIe QJICKTPOJIUTHI. CreneHb Jucconuanun

5.5

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

IIOJIHBIE Y COKPAIEHHBIE HOHHBIE YPABHEHHUS PEaKLUI

XuMus u OKpYyKaromas cpcla

6.1

BemectBa u MaTcpHrajlibl B MMOBCEIHEBHOM JKM3HU 4deJIoBeKa. be3omacHoe
HCIIOJB30BaHHUEC BCIICCTB W XHMHYCCKUX peaKI_II/Iﬁ B na60paT0pHH u 6BITy.

HepBaﬁ NNoMoIb IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXKaromled cpenbl  (KHCIOTHBIE — JTOKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJIOEMOB), CIOCOOBI €ro MPEeAOTBpAIICHUS
[TpenenpHast nmomyctumas koHmentparnus BemectB (IIJJK). Pomp xumuu B
pEelIeHUN DKOJIOTHYECKUX TMpobsieM. YCuieHHe MapHUKOBOrO dddekTa,

pa3pylieHne 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azota, ocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUU B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeIBbCKOM Xo3siicTBe. llpumeneHune
METaJUIOB U CIUIaBOB (CTalb, YYTI'YH, IIOPATIOMUHMNA, OpoH3a) B OBITY H
POMBIIIJICHHOCTH UX coeanHeHuil. [IoHaTHE 0 KOPPO3UN METAIIIOB, OCHOBHEIC

CIIOCOOBI 3aIlUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HMCTOYHHKH YTJIEBOAOPOAOB (Yronib, NPUPOIHBIN ra3, He(dTh),

MPOIYKTHI UX TepepaboTKu (O€H3MH), UX POJIb B OBITY M MMPOMBIIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHEHHSX
yraepoaa (MeTaH, 3TaH, STUJIEH, alleTHIICH, 3TaHOJI, IIMIIEPUH, YKCYCHAsi KUCIIOTA).
[ToHsiTHE O OMOIOTMYECKH BaXKHBIX BEIIIECTBAX: JKUPaX, OeJKax, yriieBoJax — U UX

POJIA B )KU3HU YCIIOBEKA




Pacuyérrr:

7.1 1o popMyJIaM XUMHUYECKUX COCAMHEHUN
7.2 Macchl (MaccoBO) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumust: 8- kacc: 6a30BbI yPOBEHb: YUCOHUK; 5-€ M3aHue, mepepadoTaHHOE
IMa6puensa O.C., Octpoymon W.I"., Cnaakos C.A. AKIIMOHEpHOE OOITIECTBO
«M3narensctBo «IIpocBemenue»

» Xumusi: 9-i kiacc: 0a30BbIi YpPOBEHb: YUEOHUK; D-€ U3AaHue, nepepaboTaHHoe
IMa6puensu O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«3narensctBO «IIpocBenienne»

METOIUYECKHUE MATEPUAJIBI AJISd YUUTEJIA

1. Xumus: 8-9-e knmaccel: 6a30BbIN yPOBEHB: METOAUYCCKOE ITOCOOHE K
yueOHukam O.C. I'abpuensna, U.I'. Octpoymona, C.A. Cnaakosa / O.C.
["abpuensn, C.A. Cnankos. - 4-e u3n., mepepad. - Mocksa: [Ipocsemenue, 2022. -
80 c.

2. Xumust: 8-1 knacc: 0a30BbIi YPOBEHB: TPOBEPOYHBIC U KOHTPOJIbHBIC PAOOTHI:
yueonoe nocobue / O.C. I'abpuensn, I'.I". JIpicoBa. - 5-e u3n., crep. - Mockaa:
ITpoceemenue, 2025. - 176 c.

3. Xumus: 9-# kjaacc: MpOBEPOUHbIE U KOHTPOJIbHBIC pabOThI: yueOHOe mocodue /
O.C. T'abpuensu, I'.T". JIsicoBa. - 4-¢ u3a., ctep. - Mocksa: [Ipocsemenue, 2025. -

191 c.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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2. https://resh.edu.ru/

3. https://oge.fipi.ru/bank/

4. https://chem-oge.sdamgia.ru/

5. https://uchebnik.mos.ru/

Peanuzanus npopMuHMMYyMa B yPOUHOM AeATEJIbHOCTH IO XUMHUH B 8, 9

KJ1accax
8 ximacc
Bpems
Tema P
(1)

[Tpeamer xumun. Posb XuMHM B )KHU3HHU YelloBeKa. Tena 1 BelecTBa

1
[Tpodeccuu: xuMuk-TexHonor, papmaleBT, Bpad
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
[Tpodeccus: pagoxuMuk
M. B. JIoMmoHOCOB — yu€HBIH-dHITUKIONEAUCT. O000IIEHNE U CUCTEMAaTH3AIIUS
3HAHUU 1
[Tpodeccus: yu€nslit, uccienoBarenb
TomnuBo (HedTh, yroyib 1 MeTaH). 3arps3HEHUE BO3/yXa, CIIOCOObI €ro
Ipe0TBpAILCHUs 1
[Tpodeccusi: sxomor
Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tomnbl 1
[Tpodeccusi: XUMUK-SAESPILUK
3navenue [lepuoanyeckoro 3aKoHa s pa3BUTHS HayKu U ipakTtuku. []. W.
MemnieneeB — y4€HBIH, TIe1aror U rpaKaaHuH 1
[Tpodeccusi: nHKEHEP-XUMUK, HEPTEXUMHUK, JTaOOPAHT, MaTepHalloBe 1, HHPOXHUMUK
UTOTO 6




9 kiacc

Tema Bpews
(1)

AnnotponHsie Moaudukanuu cepbl. HaxoxaeHue cepsl 1 €€ COeIMHEHHI B
npupoae. XuMUYECKHUE CBOMCTBA CEPBI 1
[Tpodeccusi: reoXuMHK
XUMUYECKUE PeaKIINH, JeKallle B OCHOBE MPOMBIIINIEHHOTO CI10c00a MOTyYeHHs
CEPHOI KUCIOTHL. XUMUYECKOE 3arps3HEHIE OKPY>KAIOLIEH cpeibl COSTMHEHUSIMU
cephl 1
[Tpodeccusi: cienuamIucT MO YKOJIOTHYECKON 0€30MaCHOCTH MPOMBIITUICHHBIX
MPEANPUATHI
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CPeIbl COSIMHEHUSIMH a30Ta 1
[Tpodeccusi: crienuantucT Mo OLEHKE Ka4eCTBa OKPYKAIOIIEH CpeIbl
Oxkcupsl yriepona, ux Gu3NIECKrue U XUMHYECKHE CBOMCTBA. DKOIOTUYECKHE
npo0OIieMbl, CBsI3aHHbIEe ¢ okcuaoM yriepoaa (1V) 1
BemiectBa 1 MmaTepuanbl B IOBCEAHEBHON )KM3HU YEIIOBEKA
[Tpodeccust: XuMuK-pa3zpabOTINK 1
UTOTO S
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