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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yjapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTEbHOM IMpPOrpaMMbl OCHOBHOI'O
obmero o6pazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepabHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMH MPENoaaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTesbHBIX opranu3anusx Poccuiickoii @eneparumn.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYPUPOBAHHE MO pa3fesiaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONpeeseT KOIUYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
IpoLecca, BO3pacTHbIX OCOOEHHOCTEHN 00y4aroIuXcsi, ONPEeIIIeT BO3MOKHOCTU IpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMSL.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpPOBaHUS MUPOBO33pEHUsT 00y4darolIerocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HAaBBIKOB WX  CAMOCTOSITEIbHOM  y4eOHOW  JeSATENbHOCTH, OKCIHEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00y4JarOIInuXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XMMHUHU OOECTEYMBAIOTCS CHEU(UKON COAep KaHUs
y4eOHOr0 TpeIMeTa, KOTOPBIN SIBISETCS TMEeNarorMyeckd aJanTUPOBAHHBIM OTPAKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydenuro. ConaepaHuEe CKJIQJbIBACTCA W3 CHCTEMBl TOHSITHH O XHMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIECIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;



— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XMMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MMO3HAHUS IPU U3YYCHHUH BEIECTB U XUMUYECKUX PEaKluid, B
(GOpMUPOBAaHMM U DPA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MPaBUIl GE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAaMOCTOSTEIILHOMY IPHHATHIO PEHICHWH, CHOCOOHOW aJanTUpOBaThCi K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOILIEHHNE OO0ydaroIuxcsi K
CaMOCTOSITEJIbHOW  ITO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IO3HAHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OOYYAIOIUMHUCS OIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBIECHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmupoBaHue y 00y4yaroumxcs ryMaHUCTUUECKUX OTHOILIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

@®enepanbHasg paboudasi mporpamMma Mo y4yeOHOMY MNpeaMeTy «XHUMHs», yTBEpKIeHHas
[Tpuka3zom MunucrepctBa npocsenienus Poccuiickoit ®enepanmu ot 18.05.2023 Ne 370 "O06
yTBepKIeHHH ¢eaepabHONi 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO 001Iero obpazoBaHus"
(3apeructpupoBan 12.07.2023 Ne 74223), paccuutaHa Ha O4HyIO (¢GopMy 0OydeHus.



HeoOxoanMa KOpPpEeKTHPOBKAa KOJMYECTBA YAacOB /ISl OYHO-320YHOM (opMbl 0OyueHUs B
CTOpOHY YMeHbIlIeHUs: B § Kiacce Ha 17 yacoB, B 9 kiacce Ha 17 yacoB. DTH yachkl OTBOASTCS Ha
CaMOCTOSITENIbHOE U3yYEHUE MaTepHalla IPOrpaMMBI 1101 PYKOBOACTBOM YUUTEIS.

Taxum 06pa3om, 00IIee YUCIIO YAaCOB, OTBEAEHHBIX IS U3YUCHUS XUMHUH Ha
YpOBHE OCHOBHOT'0 00111er0 00pa3oBanus, cocrapiser 102 gaca: B 8 kiracce — 51 gac (1,5 yaca B
Heqeno), B 9 kitacce — 51 vac (2 yaca B Hellemo).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JibHbIe XMMHYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemiectBa. Monb. MomsipHas macca. B3auMocCBs3b KOJIWYeCTBa, MAacchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacu€rel o hopMmynaM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYecKrue ypaBHeHus. Knaccudukaims XuMUYECKUX pPeaKIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTropuud U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCAaHUE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHHe (PU3HUeCKUX (IIJIaBICHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HAaOIt01eHue
W ONHCAaHUE TPU3HAKOB TMPOTEKAHUS XHMMHUYECKHX peakiui (pasiokeHwe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasioxeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmeau (), uzydenwe crnocoOoB
pa3iesieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, JUCTUIUISIINS,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TIOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB MPOBEIACHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl mOJydyeHHUs KUCIOpoJa B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >(hdexT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOT'O CIIOA.

Bonopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkIeHue Boxopoda B IMPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0isl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.



Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCUJI0B. PU3NUECKHE U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuios.

OcuoBanus. Kiaccudukanust OCHOBaHWE: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHUH.

Kucnoter. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckre U XUMUYECKHE
cBoycTBa KUCHOT. Pax akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomyuenue
COJIEH.

I'eneTnueckast CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacro3HaBaHUE M HM3YyYEHUE CBOICTB KUCIOPOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaoM wmemu (1)
(BO3MOXHO HCIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpA3llOB HEOPTaHMYECKHUX BEIICCTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuelme
KJIACChl HEOPTaHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIbI, TAJOTE€HBI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xXuMu4yeckux »siemeHtoB J[. .
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUYECKHX 31eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX DJIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

XumMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
SBJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepusi, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIeCTBO, TeJI0, 00bEM, arperaTHOe
COCTOSIHWE BEUIECTBA, ra3, (PM3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE3061, CoHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpalbl, TOpPHbIE MMOPOJbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI U HUX COCAMHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEMIETKHM M BHJA XMUMHUYECKOHN
CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, IeHETHYeCcKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karamuse. IloHaTme o0 XuMHU4YeckoM paBHOBecHMHM. @DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
aHMOHBl. MeXaHN3M JHCCOLMALMM BEIIECTB C PAa3IMYHBIMHU BHJIAMH XWUMHUYECKOM CBS3U.
Crenenp qucconnanuul. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakunu moHHOro obMeHa. YciaoBHUsS NMPOTEKaHUS peaklMili MOHHOTO OOMEHa, MOJIHbIE U
COKpaILlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuu Ha HOHBI.
[TonsTHE O THAPONHU3E CONEN.



Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHUCTBHUS Pa3TUYHBIX
(bakTOpOB, UCCIIEIO0BaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IMpoLEcca AUCCOLMALUN
KHUCJIOT, ILENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUalIOB), IPOBEJIECHUE
OMBITOB, WJIIIOCTPUPYIOIUX NPU3HAKK NPOTEKaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (rOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe HKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJIOTE€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHiCTBHE ¢ MeTalaMH, HeMeTaJlJIaMH,
mienoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWMCTBA, IOJIYYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIO0pPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XHMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3UYECKUe M XMMUYECKUE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
JeKalle B OCHOBE HPOMBIIUICHHOTO croco0a MosyuyeHus cepHoil KucinoTbl. Ilpumenenue
cepHOii KucIoThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ CcoeAMHEHUIl B Mpupoje. XHUMHMUYECKOE 3arpsi3HEHHE OKpYXKAIoLIEeH cpeabl
COEIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B MpuUpoae, (HU3NYEeCKUe H
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KauecTBeHHass peaknys Ha MOHBI aMMOHHSA. A30THas KHCJIOTa, €€ IOJIy4YeHHe,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpYKarollel cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
doctopa, ¢puszndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢uznueckne M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue (ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmnel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBocTBa. Ancoponus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yraepona, ux GU3NUYEecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha >KUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIIMMarta, MapHUKOBbIM 3¢ dekT. YroabHas KUCIOTa U €€
conM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas



peakuus Ha  KapOoHar-moHbL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MeEAWLMHE,
MIPOMBIIUIEHHOCTH U CEJILCKOM XO035HUCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEIMHEHHUSX yriepona
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [lpupoansie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOTOTMYEeCKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okxcuae kpemuwms (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromue (GU3NUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C 0Opa3lamMu XJIOpHIOB (TaJIOTCHHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONMIOJEHHE Tpolecca OOyriauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHUE XMMHUYECKUX CBOMCTB pa30aBICHHON CEepHOMU
KHCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMh Ha Cyib(ar-HoH W HaONIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHNUE BUCOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymaepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOUpaHue, paclio3HaBaHUE
¥ U3yYeHHE CBOWMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3y4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/lay Mo TeMe «BakHelue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/libl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraummueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIILICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B [leproanyueckoit cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJCHUE B Mpupoje. OPu3nueckrue M XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpusl U Kanus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaJbLUU: nonokeHue B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B



10

npupozae. PU3NYeCKUe U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxkHelmume coenruHEHUs
KM (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: nonoxxenue B llepumoamyeckoir cucteMe Xumudeckux siemeHToB 1. .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyeckre U XMMHUYECKUE CBOMCTBA
anmoMuHusA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucreMe XuUMUYeCKUX a3nemeHTtoB J[. H.
MenpeneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xenmeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MEeTa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4YEHUE PE3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCHOJB30BaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJlblIUsl U HATPUsS C BOJOHM (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB JXECTKOM BOJIBI, IpoIlecca TOPEHHUs xKejle3a B
Kuciopose  (BO3MOXKHO — HCIOJNB30BaHHE  BUICOMATEpHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, alIOMHUHUA, IUHKA, xene3a (1) u xenesa
(1), meau (1), HaGmrOICHNE U ONMMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HATPHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U TUIPOKCUJA LIMHKA, PEIICHUE HKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeuIme MeTalljibl U UX COCIMHEHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOW JKHU3HU YelioBeKa. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYECKOEe 3arps3HEHHE OKpYyKarolel cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beulects, gainee — [1/IK). Ponp XxuMuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MATEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanust MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Ki1acce OCYIIECTBIISIETCS
yepe3 HCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, MTAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, W30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TM[POBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKash pEHIETKa, CIJIaBbl, (U3HUYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, 3KocHcTeMa, MUHEpAJbHBIE yI0OpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpanbl, TOPHBbIE TMOPOJBI, TOJE3HBIC
HCKOITaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUI'alOTCA B XO0I€ 06yquI/151 XUMHUHU B €JUHCTBC yqe6H01>i U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JIyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBujiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIUXCsl.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH O6y‘l&lOH.[PIXCSI PYKOBOJACTBOBATLCA
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEpPHOW MH(OpMaIuel o MmepeoBhIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MNpeaACTaBJICHHUA O COLNMAJIbHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHHUU yT-Ie6HBIX IMPOCKTOB, CTPEMIICHHA K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE 3TOM y4eOHON AeSITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE IMMOBCACHHUEC M IIOCTYIIKK CBOHX TOBapHIHGfI C IMO3MIMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUpPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE W  XHMHYECKOM  peakluu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABIIAIOIME OCHOBY IS
MOHMMAHUA  CYIIHOCTH HAYYHOW  KapTHHBI MHpa, TMPEJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOJAbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHONW CPeoi, O poiH
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MMO3HAaBAaTCJIbHBIC MOTHUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUH 10 XHUMHU,
HEOoOXOoauMBbIe I OOBSCHEHUS HaONI0IaeMbIX TMPOILIECCOB U SIBICHUHN, MMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JESTETbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KU3HU, OCO3HAHUE TIOCICJICTBUA W HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIO/ICHUS
mpaBu 0€30TMaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;
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5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(dEecCcHii U Tpyaa pa3iIuyHOrO pojia, yBAKEHHE K
TpyAy W pe3yibTaTaM TpPYIOBOM JNEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol mpodecCHOHAIBHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11e71ecO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIONCH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIIeHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBIIIECHUS YPOBHS DKOJIOTHYECKON
KYJBTYpBl, OCO3HAHUSA TIIO0ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOIeM M MyTel MX peuieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHHUsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM IMPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISAIOT 3HAYMMbIE 7S (HOPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, IMIOTe3a, (akKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MPEIICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePcAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble JJoruueckne aeicTBus:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'II
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBJ'[I/IBaTI) B3aMOCBSI3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCITIOJB30BaTh HNOHATHUA OIS0 06135[CH6HI/I$[
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XUMHUYCCKHUX BCHICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HpI/I‘II/IHHO-CJ'Ie)ICTBeHHI)IG CBsA3H
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, JeTyKTUBHEIE,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUCHH S,

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TMpU pelieHuu YydeOHo-
[I03HABATEJIbHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYHICCTBGHHBIC HpI/ISHaKI/I I/ISyIIaeMI)IX O6’beKTOB — XUMHNUYCCKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

ba3zoBble nucciiegoBarebckue 1eMcTBUA.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCI)I B Ka4CCTBEC I/IHCprMeHTa IIO3HAaHUsA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CY)KHGHHﬁ;
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npruoOpeTeHne OmbiTa MO IUIAHUPOBAHHIO, OPTaHM3allMU U TPOBEICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0AaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMYHBIX BUI0B
1 GOpM IPECTABICHUS, TOJYYaEMYIO U3 Pa3HBIX UCTOYHUKOB (Hay4YHO-TIOMYJSIpHAs IUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI IPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMABHYIO (OpMy TpeacTaBICHUS
uH(pOpMallMM ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON W HCCIeI0BaTENbCKOU
NEeSITeIbHOCTH WH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbIe el cTBHA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora © (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold TeMmbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBIOJHEHUS
PeJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJTyYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOM IESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 PEe3yAbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEPUMEHTa (JIa0OPaTOPHOTO OMBITA, JIAOOPATOPHON pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpPoOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB M COIJIacoBaHMs MO3ULUH (0OCyXJIeHUs, OOMEH MHEHMSIMH, «MO3IOBbIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeiesIieHNe KPUTEPHUEB 1O OI[EHKEe KadecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO OTPEACIATh LENH JesTebHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATH WM KOPPEKTHPOBATh NPEIAJIOKEHHBIH alropuT™ AEeHCTBUH IpH
BBHIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEIMETHBIE PE3VYJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabodell MporpamMMoH, BBIIENSAIOT: OCBOCHHBIE
0o0yyarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue A
npeaMeTHol oOnactu «XUMHS», BUIBl JAEITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:
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PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHATHUN: aTOM, MOJICKYJIa, XUMHUECKUN
BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuii: peakiuu COeIMHEHUs, PeaKUi Pa3I0KEeHHs], peaKIIMK 3aMEIICHUs, PeaKINH
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (HEKT peakluy, siipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOIIEHTHAs KOHIIEHTPAlIKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHSATHH M MPUMEHSTH 3TH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHUS (OpMyn BeElIecTB U
YpaBHEHUU XUMHUYECKUX PEaKIIHii;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCJICHHS JJICMCHTOB B OWHAPHBIX COCIWHEHUSX, MPHHAJICKHOCTh BEHIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(KoBaJIeHTHAs! ¥ HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX,

packpbiBaTh cMmbich llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX SJEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHsI, 3aKOHA ABOTaJIpo;
OMKCHIBATh M XapakTepu3oBaTh TaOmuuHylo (opmy Ilepuoamueckoit cucTeMbI
XUMHUYECKHX JJICMEHTOB: pa3linyarTh IMOHSATUS «rJaBHas moarpymma (A-rpymma)» u
«moboynas mnoxarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOpble UMeroTcs B Tabmuie «lleproanyeckas cucremMa XUMHUYECKHX
sanemenToB [I. . MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOInee YHCIO SIEKTPOHOB H
pacrpezieieHue UX MO0 JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMUYECKHE
peakuu (M0 YHMCIy W COCTaBYy YUYacCTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3THUUHBIX
KJIaCCOB,  TOJATBEp)KJash  ONUCAaHWE TMPUMEpPaMH  MOIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUICCKUX PEAKITUIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAcCChI BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHHS, MAaCCOBYIO JIOJIIO BEIIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peakInu;

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICIUTEILHON JEATSIHPHOCTH — aHAJU3 W CHUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEeMaTH3alNI0, KIIacCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€d — N7 U3YYEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIUH,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpeHHeE,
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

CJIeZIOBaTh MpaBWJIaM TIOJB30BAaHUS XHUMHYECKOH TMOCYIOH ¥  J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEIECTBAMH B COOTBETCTBUH C
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WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHHUIO
U coOMpaHuIo Tra3000pa3HBIX BEHIECTB (BOJOPOJNA MU KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIpeeIéHHON MacCcOBOM oJielt pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh
U IIPOBOJAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, (peHondTaenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas pPEaKLUs, XUMHUYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMeHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U HeOoOpaTHUMble pEeaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pElETKA, KOpPPO3Hs
METAJIOB, CIUIABBl, CKOPOCTb XUMHUYECKOM peaKIUu, IMPEeAeNbHO AOMYyCTUMAs
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIIUI;

ONpENEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeluMHEeHHH 1Mo (opmynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJINYeCKasl) B HEOPraHMYECKUX COEAMHEHUAX, 3apsii HOHA 10 XUMHYECKOH
dopMmyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHME: ONHUCHIBaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ileprognueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3iNuyaTh MOHATHS «TJaBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u OoJblIMe MEpPUOJIBI,
COOTHOCUTb 0003HAu€HHs, KOTOpblE HUMEIOTCI B MEpHOAMYECKOW Tabmuue, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOlee YUCiIo MEKTPOHOB U PACIpeeNIeHHe UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB MU HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U INIABHBIX MOAIPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIMH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, o0 U3MEHEHUIO CTENeHEeH OKUCICHHS] XUMUUECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS 2JIEKTPOIMTUUYECKON TUCCOLUALMN KUCIIOT, LEN0YEH U COJIeH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLUH,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BelleCTBaMU
pa3IMYHBIX KJIACCOB;
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pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I1OCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 10 (hopMylie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

coOyoaTh MpaBWJa IOJIb30BAaHUS XUMHYECKOW TIOCYIOoW U J1aOOpaTOpHBIM
0o0OpyIOBaHMEM, a TaK)Ke MpaBuUja OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, WOAMUI-, KapOoHar-, (ocdar-,
CWIHMKAT-, Cylnb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IlEeHNEe, CHUCTEMATHU3allMi0, BBISABIECHUE MPUUYUHHO-CIIEACTBEHHbIX
CBs3€M — JUIS M3y4YCHHs] CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIHii, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIEHUWE, W3MEPEHUE, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peaabHbIi U MBICICHHBIN).
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8 KJIACC
KosauuecTBo 4acoB DJIEKTPOHHbBIE
Ne HaumenoBanue pasaesioB ¥ TeM NPOrPaMMbI Beero Kontpons-  Ilpaktu-  (MppoBrIe) 0
n/n HbIe yeckue Opa3oBareJibHbIE
0 0 ecypchl
aymr | M padoThI padoTsI pecyp
Paznen 1. IlepBoHavyanbHbIE XUMUYECKUE TOHSITHUS
11 Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 4 2 bu6mmoteka [JOK
' NPAKTHYECKOH ESITEbHOCTH YeI0OBeKa 1 https://m.edsoo.ru/7f41837c
1.2 BemiecTBa 1 XUMHYECKHE PEAKITUU 12 3 1 Egg;?/ﬁeeziior{fﬂ £41837¢
Hroro 1o pasneny 16 4
Pa3neu 2. Bakneiimme npeacTaBuTe I HCOPraHHYECKHUX BeleCTB
2.1 Boznyx. Kucnopona. [Tousarue 06 okcumax 5 1 ]f?tl/tlggl;ll?l:eelijasc])_g)rlj/? £41837¢
2.2 Bonopon. [lonaTre o KHCI0oTax U COMsIX 6 2 1 E:tlgg'I;/(;nTe;jElsc]i)()rI:/? £41837¢
2.3 Bopa. PactBopsr. [ToHsTHE 00 OCHOBaHHSX 4 1 1 1 ﬁ:tlg:'?/%e;;(iorﬁﬂ f41837¢
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSIUHEHUMN 7 4 1 1 Eggg'?/(;:eeltjascﬁ)orﬁﬂ £41837¢
Wroro no pazueny 22 8

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenaneneeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

ITepuonnueckuit 3axoH u Ilepuoanueckas cucrema
xumudeckux 3yemenToB . . Mennene-eBa.

Crpoenue aToma

6

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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32 Xumundeckas cBsa3b. OKUCIUTENbHO- 6 bub6nmoreka [IOK
' BOCCTaHOBHTEIIbHBIE PEAKIINU https://m.edso0.ru/7f41837c
bubnuoreka [IOK
Hroro no paszeny 12 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 1 bubsmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

o1



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

9 KJIACC
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KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Bcero Kontpoar-  Hpakru-  (H¢poBsIc)
n/n HbIe yeckue o0pa3oBaTte/ibHbIE
cam PpadoTsI padoThI pecypcbl
ayn

Pa3zneu 1. BenecTBO U XUMHYeCKHE PeaKIun
11 [ToBTOpeHue U yriydiieHne 3HaHUH OCHOBHBIX Pa3/ieioB 5 1 bubnnoreka [JOK

' Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUil 4 bubmmorexa HOK

' P peaxt https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOUAIs. XUMHUECKHE 6 2 1 1 bubnnoreka [JOK

' peaKkiiy B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no paszneny 15

Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO0m1as xapakTepucTuka XuMuaeckux saemMeHToB VIIA- 3 1 1 bubmuorexa [IOK

' rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6mas xapakTepucTUKa XUMHUECKUX deMeHToB VIA- 5 1 bubmuoreka [IOK

' rpynnbsl. Cepa U e€ coeTMHEeHUs https://m.edsoo.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 4 3 1 bubnuoreka [IOK

' rpymmbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edsoo.ru/7f41a636
24 OO0mas xapakTepucTUKa XUMHIECKUX deMeHTOB |V A- 6 2 1 2 bubnuotexa [JOK

' rpynbl. YTIepo ¥ KpEeMHUH U UX COeIMHEHUS https://m.edsoo.ru/7f41a636

Hroro 1o pasneny 18

Pa3nea 3. MeTa/liibl M X COCAMHEHUS

. bubmuoreka [{OK

31 Obumpe CROACTEA MeTaIIOoB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneime Metamisl 1 UX COSIUHEHUS 11 5 1 2 bubmmorexa LIOK

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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazgeny 15
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa 1 MaTepuabl B )KHM3HU Y€I0BEKA 2 bubmorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
PezepBHOC Bpems 1 buGnuorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 51



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KUIIACC
KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoxa Konrpoan- IIpakru- /[lara uugposbie
n/n Bcero | HbIe yecKHe U3YYeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl

1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nuoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
[TonsiTHE O METOAAX TTO3HAHKS B XUMUU

2 [TpakTiueckas pabora Ne 1 «IIpaBuna 1 bubnmnoreka HOK
paboThI B 1a0OpATOPHH U MPUEMBI https://m.edsoo.ru/ff0d227e
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl
paszeneHus cMecei 1 bubmuotexa [JOK

3 [pakTrueckas padora Ne 2 https://m.edsoo.ru/ff0d26ca
«Paznenenune cmeceit (Ha mpumMepe https://m.edsoo0.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»

4 ATOMBI U MOJIEKYJIBI 1 bubmuoreka [JOK
XUMHUYECKUE 3JIEMEHTHI. 3HAKH https://m.edsoo.ru/ff0d2a6¢c
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

5 [IpocThic U CIOKHBIC BEIISCTBA 1 bubmmorexa HOK

P m https://m.edsoo.ru/ff0d2a6¢c

6 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmorexa LOK

YVIPHOE YA https://m.eds00.ru/ff0d2d50
7 3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. 1 but6mmoreka [IOK

Xumnueckas popmyna. BaieHTHOCTD

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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aTOMOB XUMHNYCCKHX 3JICMCHTOB

npoctoe BeniecTBo. O30H

8 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTEIbHAS MOJICKY/ISIPHAsS Macca https://m.edsoo.ru/ff0d323c
9 MaccoBast 101 XUMAYECKOTr'0 dJIEMEHTA bu6nmoreka [IOK
B COEIMHEHUU https://m.edsoo.ru/ff0d350c
10 KonuuectBo BemectBa. MoJib. bubnnoreka IIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
;(()E:dl;llzeeccf; 5 ;I;I(Mﬁ‘;CCKI/Ie SIBJIEHUS. Bubnmorexa [IOK
11 [Ipusznaku u I::JIOBHI/I;I r[ OTEKAHUS hitps://m.eds00.1u/ff0d37fa
p Y L 1P https://m.edsoo.ru/ff0d3al6
XUMHUYCCKHUX PEAKITHIA
12 3aKOH COXpaHEHUs MaCChl BEILIECTB. bu6nuoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
13| semeoraa mo ypasnermm samaecKI BuGmorera LIOK
tecTs yp https://m.edsoo.ru/ff0d5708
peakuit
14| (commmmomnmn, paamowetn samemers BuGmorera LIOK
. P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
15 | ammmonemen Obobmomen BuGmorexa LIOK
1 AHCT: o https://m.edso0.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHUH
16 KonTponbnas padorta Nel o teme bu6mmoreka [JOK
«BemiecTBa U XUMHUYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech razos. CocraB Bubmorexa [IOK
17 Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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dusuyeckue 1 XUMUYECKHUE CBOMCTBA
KHCIJIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [Tonarue 06 okcuuax.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d4614

18 CriocoObI MoTy4YeHusT KUCJIOPO/ia B )
1a00paTOpUX U MPOMBILIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3 PeKT XMMUIECKOI

19 peaKIuy, MOHATHE O TEPMOXUMHUYECKOM bubnnorexka HOK
yYpaBHEHUH, 3K30- U SHJOTEPMHUUECCKUX https://m.edsoo.ru/ff0d4790
peaKIUIX
TorumBo (He(Th, yroiib U METaH). Bubmmotexa LIOK

20 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro )
T —— https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas padota Ne 3 o Teme Bubnmorexa LIOK

2L | dlonyseme  cofupariae enopozs, ntps://m.edsoo.ru/ff0ddae?
Bonopoa — snemeHT 1 npocroe BuGmuotexa LIOK
BerecTBo. HaxoxneHnue B mpupoie }

22 dusnueckre U XUMHUYECKHE CBOICTBA Eggzxmggzggmjgggiggg
Bojopoaa. [Ipumenenne Bogopoaa — :

23 IToHsATHE O KHCIOTaX M COMAX EH6H_HOTeKa HOK

https://m.edso0.ru/ff0d50d2

Crioco0bI MoTy4eHus BOAOPOia B
nabopaTopuH. bubnuoteka [JOK

24 [IpakTuueckas padora Ne 4 o reme https://m.edsoo.ru/ff0d4dd0
«[Tomyuenue u cobrpanue BOI0pO/Ia, https://m.edsoo.ru/ff0d4f42
WU3yYEHHE €ETO CBOMCTB)

o5 Moutsipabiii 00bEM Ta30B. 3aKOH bubnuotexa [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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Brrunciienus o0b€Ma, KOJIHYECTBA

bu6nuoreka [IOK

26 BEIIIECTBA ra3a M0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY — '
BorunciaeHuss 00bEMOB ra3oB 110

27 YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA BH6H_HOTeKa HOK
00BEMHEIX OTHOIICHUI Ira30B https://m.edsoo.ru/ff0d5708
dusznueckne U XMMUYECKHE CBOMCTBA Bubsorexa LIOK

28 BC(;T;IAB ocHopamit. Tomsmie o6 https://m.edsoo.ru/ff0d587a

: https://m.edsoo.ru/ff0d59e2
WHIUKAaTOpax
Bopna xak pactBoputens. HacbleHHbie BuGnuotexa LIOK

29 Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PaCTBOPE
[TpakTiaeckast pabota Ne 5 o Teme

30 «IIpuroToBiieHHE PACTBOPOB C bubmuotexa [JOK
OTIpeIeIEHHOM MacCOBOM J0en https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBAY

31 KonTpoasHnas pabora Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bomgopon. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupuKalus,

HOMEHKJIATypa. bu6mmoreka [JOK

30 [TomyueHne u XuMHUYECKUE CBOICTBA https://m.edsoo.ru/ff0d664e
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accuduxams, Bubmorexa [IOK
HOMEHIIATYPa. . https://m.edsoo.ru/ff0d67ca

33 [TonydeHue u XUMHUYECKUE CBOWCTBA

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, knaccuduxanus,
HOMEHKJIaTypa.

bu6nuoreka [IOK
https://m.edsoo.ru/ffO0dfee2

34 [Tonyuenue n xXuMu4YecKrue CBOMCTBA hitps://m.edsoo.ru/ffodfee?
KHCIIOT

B cnocotn nomyuemms it BuGanotera LIOK

N ’ https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTiueckas pabota Ne 6. Perenue

36 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuotexa [HOK
«OCHOBHBIC KJIACChI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

37 ['enernueckas cBsA3b MEXKIY KilacCaMU bubnnorexka HOK
HCOPraHMYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
Konrtponsnas padora Ne3 o teme bubnuoreka [JOK

38 "OCHOBHBIE KJTaCChI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9cb?2
coeMHeHuN" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
XUMUYECKUX A11eMeHTOB. [loHsATHE 0 Bubnmorexa LIOK

39 g)eynnax CXOLHBIX STICMCHTOB. https://m.edso0.ru/00ad9ffa

PHOAIHCCKIH AKOH 1 https://m.edsoo.ru/00ada52c
[Tepuonnueckas cucTeMa XUMHUYIECKUX
snemenToB /I. 1. Menaeneena
40 [Tepromapl, TPYIIIIEI, TOATPYIIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
a1 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CrtpoeHnue 3IeKTPOHHBIX 06onoquU Butmiorexa [[OK
42 aToMOB 3J1ieMeHTOB [lepuoanueckoit httos://m.ed 100adash
[pS://M.edso0.ru/Ulvadaobc
cuctemsl J[. 1. Menzaeneera
43 XapakTeprucTuKa XUMHIECKOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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DJIEMEHTA IO €0 IIOJI0KEHUIO B
ITepuoanueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro 3akoHa st
pa3BUTHS HAYKU U nipakTuku. /1. 1.

https://m.edsoo.ru/00ada824

bu6nmoreka [IOK

44 MeHeneeB — yu€Hblil, enaror u 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
45 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnnoreka HOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
46 HMonHas xumMu4eckas CBSI3b 1 https://m.eds00.ru/00adac34
K 1 bubmuorexa [JOK
47 OBQJICHTHAA MOAPHAA 1 HENOIAPHAA https://m.edsoo.ru/00adaab8
XUMHHECkas cBASh https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
48 Crenerb okucICHus 1 https://m.edsoo.ru/00adae28
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC 1 bubnuoreka [IOK
49 peaknuu. OKUCITUTENH U https://m.edso00.ru/00adb076
BOCCTAaHOBUTEIN https://m.eds00.ru/00adb076
50 Konrtponsnas padora Ne4 o treme 1 bubmuoreka [JOK
«CtpoeHne aroMa. XMMUYECKas CBSI3b» https://m.edsoo.ru/00adb486
bu6mmoreka [IOK
51 O0o00meHre U CHCTEMAaTH3alHs 3HAHUH 1 https://m.eds00.1u/00adb33c
t 8 https://m.edso0.ru/00ad9ch?2
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 51

[TPOTPAMME



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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KoaunuecTBO 4acoB

JJIeKTPOHHbIE
Ne - - ara
/i Tema ypoka B Konrpos Hparru 33 qumm uudposeie
cero Hb%e '{e%mle y o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesi
1 [lepuoauueckuii 3akon. [lepuoauueckas cucrtema 1 bubnnorexa [HOK
xumu4ueckux syemenTos JI. Y. Menneneesa https://m.edsoo.ru/00adh59e
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnunoreka [JOK
XMUMHYECKUX 3JICMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
Knaccudukanus 1 HOMEHKIATypa bubnnorexa [HOK
3 1 :
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOM CBSI3U U TUIIBI bu6mmoreka [IOK
4 N 1 .
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme «IloBTopenue
5) U yriyOJieHue 3HaHUIl OCHOBHBIX pa3/IesioB Kypca 1 1
8 Kiacca»
Knaccugukarus XuMU4ecKux peakiuuii no bubnuoreka [IOK
6 1 :
pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpocC €CKOM pea .
7 Hoiizﬁe 0 rgM%ref{If{;?;IH:eT; olielz)HHEII)I(HH 1 bubmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKImsIx
ITo €eo €CKOM paBHOBecHH. DaKTO
8 BJII/?;(T)H ue ’I;I;“f;g OI::TII\:/I )I()I/Ill\g/II—IfI‘{lZCKIgI;I eaiTHiB; 1 bubmmorexa [IOK
m p peakt https://m.eds00.ru/00adc28¢
TIOJIOKEHHE XUMUIECKOTO PAaBHOBECHS
9 OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 bubmmorexa [IOK
peak https://m.edsoo.ru/00adcade
10 Teopust 3EKTPOTUTUYECKON AUCCOIUALINH. 1 bu6mmorexa [IOK
CuibHbIe 1 clla0ble 3JICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHBIE ypaBHEHHUS peakL Ui 1 bubmumoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

29

XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B

https://m.edso0.ru/00add448

12 CBETE IIPEACTABIEHUN 00 DIEKTPOIUTHYECKON Eubmorexa IIOK
pea p https://m.edsoo.ru/00add5d8
U CCOLMAAN
pCCramne o6 anetpoIAGeRol BuGnorexa LIOK
13 Elcilo I p https://m.edsoo.ru/00add8b2
AUCCOHATIMH. 5 https://m.edsoo.ru/00add9d4
[TonsiTHe O THIPOIU3E COCH
bu6mmoreka [IOK
14 E{i?g?;gﬁ:ﬂifggi\r‘all'»«PemeHHe https://m.edsoo.ru/00addd12
p a https://m.edsoo.ru/00addbfa
15 ESJ?;EOH;II{;:PS&?&?[NSECSS Tlfellv[ im XUMHYECKHE Erbmiorexa [JOK
P A AT https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
gi??;?ﬁ:feﬁg?g% I;HJ';OFGHOB. XUMHYECKHE Bubnmorexa [IOK
16 XJ10pOBOIO 0p COJI:')ISIHaSI IIZHCHOTa XUMHUYECKHE https://m.eds00.ru/00addfe2
Vp JIOpOL. ’ https://m.edsoo.ru/00ade104
CBOICTBa, MOJIy4eHUE, TPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o teme «Ilosnyuenue bubnuoreka [IOK
17 N . . )
COJISTHOM KUCIIOTBI, H3yUeHHUE €€ CBOHCTB https://m.edsoo.ru/00ade348
18 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bubnnorexka [JOK
peaKIui, eCIu OJJUH U3 PEareHTOB JIaH B U30BITKE https://m.edso0.ru/00ade488
bubmuorexa [JOK
19 O61as xapakTepucTrka 31eMeHToB VIA-rpymnmbt https://m.eds0o.ru/00ade64a
o | Ao o o esonsean BuGaonsa LOK
pb g pHpoZe. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
21 CepoBoaopoji, cTpoeHne, GU3nIecKue u bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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Oxkcunet cepol. CepHas KHCIIOTa, GU3HUECKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

XHUMHUYECKHUE PEAKLUH, JIEKALUE B OCHOBE bubmorexa LHOK

22 npOMLImJIeHHIc))ro (I:lnoc’o6a nc])JJlIyquI/I}I cepHOM https://m.edsoo.ru/00adeaz8
KHUCIOThI. XUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIllel Cpellbl COeTMHEHUSIMU CEPhI

23 Boruncnenue MaccoBoii 1071 BIXO/A MTPOJIYKTA bubnnoreka [JOK
peakiuu https://m.edsoo.ru/00adec8a
OO61as XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI. Bubnmorexa [IOK

24 A3oT, pacipocTpaHeHHe B IPUPO/IE, PU3HICCKUE .
L XUMITHCCKIe CBOHCTRA https://m.edsoo.ru/00adeea6
AMMUak, ero Gu3nIecKue U XUMHUICCKUE Butmorexa LIOK

%5 pacrisecan pagora Ne 3 no reme lonysee hips://m.£4500.10/00adf004
aMMHaKa, U3y IeHHe ero CROHCTE https://m.edso0.ru/00adf180
A3OTHas KUCI0Ta, €€ GU3NUecKne U XUMUYECKUe
;?:;I(;:J;r:f(.)BaHHe HUTPATOB U COJIEH aMMOHHUS B bubmorexa [TOK

26 P . https://m.edso0.ru/00adf306
KaueCTBE MHHEPAIBHBIX yI0OpeHnH. XUMHYeCcKoe hitps://m.eds0o.ru/00adf518
3arpsAI3HEHUE OKPYXKAIOLIEH Cpeibl COCTUHEHUSAMU — '
azoTa
®docdop. Oxcua pochopa (V) u pochopnas
KHCT0Ta, GU3NYECKHE U XUMUYECKIE CBONCTBA, Butmiorexa [IOK

g7 ToTCHHC. https://m.eds00.ru/00adf68a

Hcnons3oBanue gochaToB B KauecTBe
MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHue
IpUpOHOI cpenbl hocharamu

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



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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VYriepoa, pacpocTpaHeHHe B IIPUPO/IE,
du3nvecKrue ¥ XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

28 Oxcuppl yriaepoja, ux GU3H4eckue 1 XMMHYECKHIEe https://m.edsoo.ru/00adfd9c
CBOMCTBA. DKOJIOTHYECKUE TIPOOJIEMBI, CBSI3aHHbBIC https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoaa (1V)

roJibHasi KUCJIOTa U €€ CONn
Epaxmqecxaﬁ pabora Ne 4 o reme "IlomydeHue bubmorexa HOK

29 A 1 https://m.edso0.ru/00ae006¢
T . peaKius fa https://m.edso00.ru/00ae027e
KapOOHAT-HOH

30 [lepBoHauanbHbIE MOHATUSA 00 OPraHUUYECKUX bubnnorexa [HOK
BEIIECTBAX KaK O COCJAMHCHHUAX yriepoaa https://m.edso0.ru/00ae054e

31 Kpemnwuii u ero coenuuenus bubmorexa LIOK

https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue
32 BKI:JI'IepI/IMeHTaJIliHBIX 3a7a4 1Mo TemMe bubmiorexa LIOK
N https://m.edso0.ru/00ae0bf2
«Baxknelme HeMeTalIbl U UX COSAMHEHUS
Konrtponsnas padora Ne3 o teme «Bakneiimue bubnuoreka [IOK

33 .

HEMETAJUIBI U UX COCTUHCHHS https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepuCcTUKa XUMHUECKUX 2JIEMEHTOB

34 — MeTajIoB. MeTamndeckas CBA3b U bu6nmoreka [JOK
MeTaTMYEeCKasi KPUCTAJUTMYECKAsl PelIETKa. https://m.edsoo.ru/00ae103e
Pur3nyecKue CBOKMCTBAa METAIIIOB
XUMHUYECKUE CBONCTBA METAJIIIOB. bubmuorexa [JOK

35 . . )

DIEKTPOXUMHUCCKUI Psi/T HATPSKEHUH METaJJIOB https://m.edsoo.ru/00ae1156
OO6mue cnocoOb! moTydeHus MeTauioB. CIUTaBsbl.

36 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubnmoreka [JOK
PEaKIHiA, €CITH OJMH U3 PEareHTOB COACPKHUT https://m.edsoo.ru/00ae1156
pUMecH

37 [ToHsiTHE O KOPPO3UU METAJLIOB bubamorexa [IOK

https://m.edsoo0.ru/00ael1278



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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bubmuorexa [JOK

38 Ilenoumpie MeTab! https://m.edsoo.ru/00ae14b2
39 OKcuapl ¥ THAPOKCUIBI HATPUS U KAITUS bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
40 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubmumoreka [IOK
MarHui https://m.edsoo.ru/00ael15e8
41 Bakueiinme coequHEeHN KaJILINS bubmiorexa [JOK
https://m.edsoo.ru/00ae15e8
JKécTkoCTh BOJIBI M CTIOCOOBI €€ YyCTpaHEHUS bubnuorexa [JOK
42 [Tpaktudeckas padora Ne 6 o Teme "YKécTkocTh https://m.edsoo.ru/00ae1886
BOJIbI K METOJIbI €€ yCTpaHeHuUs" https://m.edsoo.ru/00aelae8
AmtoMuHui. AMQOTepHbIE CBOWCTBA OKCUAA U bubmorexa [IOK
43 —— https://m.edsoo.ru/00aelc64
https://m.edsoo.ru/00aelc64
Keneszo. Okcuapl, THAPOKCUIBI U COJTH JKeTie3a bubmorexa HOK
44 (1) 11 sxenesa (11 I), https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
o
15 mepmiontart: st o Tove. BuSmoraxa LIOK
. https://m.edsoo.ru/00ae3de8
«Bakueime MeTaIbl ¥ KX COCAUHCHHUS
BerurciieHus o ypaBHEHUSIM XHMHYECKHX
16 peaxIuii, ecIu OJJUH U3 PEareHTOB JIaH B U30BITKE bubmuorexa [JOK
WIH COJCPKHUT PUMECH. BhIaucieHus: MaccoBoit https://m.edso0o.ru/00ae1750
JIOJTM BBIXOJ1a IPOAYKTA PEAKIIUU
47 O06o01eHre 1 MOBTOPEHUE MaTepuraia pasaesa
«MeTalIbl U UX COCTMHCHHS
48 KonTtponpHas padora Ne 4 mo Teme «BaxHeiimme



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
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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METaJJIbI 1 UX COCAUHCHUSA»

49 BemectBa 1 maTepuabl B IOBCEAHEBHON KU3HU 1 bubmuorexa [JOK
yesoBeKa https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arpA3HEHUE OK aroIeil cpebl 1 Eubmorexa IIOK

50 Ponip xumuu B eII)J_IeHI/II/I 3Kon€)¥)§qec§lnx npogneM https://m.eds00.1u/00aed270

p p https://m.eds00.ru/00ae4270
. bu6mmoreka [IOK
o1 fszle;[;l];lHHH ypok. O0o011eHue U cucTeMaTH3anus 1 https://m.eds0o.ru/00ae0d0a
https://m.edso0.ru/00adb33c
https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 51
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YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MHNPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iecTBo «M31aTenscTBo
«IIpocsemeHue»

» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemeHue»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. Xumus. 8 xi1.: KonTpoasHble 1 mpoBepouHbie padoThl K yueouuky O. C. 'abpuensna

«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipocda, 2007.

2. Xumus. 9 ki1.: KonTponbHbIe 1 ipoBepouHbie padoThl K yueOHuKky O. C. ['abpuensna
«Xumust. 9» / O. C. T'abpuensn, I1. H. Bepeskun, A. A. Ymakoa u 1p. - M.: [Ipoda, 2010.

3. I'abpuensn O. C., Bockoboitnukosa H. I1., SlrykoBa A. B. HacronpHas kHUra yauresns.
Xumus. 8 ki1.: Meroanueckoe rmocodue. - M.: JIpoda, 2011.

4. I'abpuensn O. C., OctpoymoB U. I'. HacronpHast kuura yuurens. Xumus. 9 Ki.:
Mertoaunueckoe nmocodue. - M.: ipoda, 2007.

5. I'abpuensn O. C., fmykosa A. B. Pabouas terpaznp. 8 ki1. K yuebnuky O. C. ['abpuensna
«Xumust. 8.» - M.: JIpoda, 2008.

6. I'abpuensn O. C., SAmykoa A. B. Pabouas terpans. 9 xi. K yueOnuky O. C. ['abpuensna
«Xumus. 9». — M.: llpoda, 2008.

7. T'abpuensu O. C., Smykoa A. B. Terpaas 1711 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2008.

8. I'abpuensn O. C., Amykosa A. B. Terpaap 151 1a00paTOPHBIX ONBITOB M MPAKTUYECKUX
pa6ot. 9 k. K yueonuky O. C. I'abpuensna «Xumus. 9 xinace». M.: JIpoda, 2008.

9. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M.: Ipoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

10. I'abpuensn, O. C. Metoanueckoe mocodue k yueoHuky O. C. ['abpuensaa «Xumusi». 9
kiacc / O. C. 'abpuensn. — M.: [Ipoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

11. I'abpuensn, O. C. Meroauueckoe nocodue Xumus §8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/

12. T'abpuensn, O. C. Xumus 8-11 knacc. Meroanueckue peKOMEHIAIMN U pabodast
nporpaMma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-
programma/

13. I'abpuensn, O. C. JlononuuTenpHas ri1aBa K yaeOHUKY «Xumus 9 kimace»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-
klass/

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. http://www.chemnet.ru T"azeta «XuMus» u CallT s yautens «51 uay Ha ypOK XUMHUK.
2. http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHast KoeKus « XUMHUS.
3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCTIEPUMEHTHI:
xumusi. Komtekuus Poccuiickoro o0meo0pazoBaTeibHOTO opTaa.
4. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii.
5. http://www alhimik.ru Bcepoccuiickasi ommimaia ImKoJIbHUKOB 110 XHMHUU.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
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6. http://chem.rusolymp.ru Oprannueckast XuMusi: SJICKTPOHHBIA Y4€OHUK JJIsl CPEAHEH IIKOJIBI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJICKTPOHHBIN YUCOHHK.

8. http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XAMHUSL.

9. http://www.chemistry.ru JluctaHumoHHas OJMMITHAA IO XUMHUU: TEJICKOMMYyHUKAIIMOHHbIN
00pa30BaTeNIbHbII IPOCKT.

10. http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniuoHHbIe BPUCTUUCCKUE
OJIMMITHA/IBI TI0 XHMUH.

11. http://www eidos.ru/olymp/chemistry 3anumarenbHast XUMusI.

12. http://home.uic.tula.ru/~zanchem 13 onsita padoTs! yunrtens xumun: cait H.1O.
CpIcMaHOBOM.

13. http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoii.

14. http://www 104.webstolica.ru Kitaccudukarust XUMHUYSCKHX PEaKIUiA.

15. http://classchem.narod.ru KoaTpen — Xumus ais Bcex: yueOHO-HH(POPMAIMOHHBIN CaiT.
16. http://kontren.narod.ru Marepuaist kadeapbl pu3ndeckoi U KOIouaHONH Xumun FOxHOTO
(enepanbHOro YyHUBEpPCUTETA.

17. http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHuss XUMUH: CalT Kapeapbl XUMHUH
HITILY.

18. http://mctnspu.narod.ru Meroauueckoe o0beuHeHue yauteneit xumun CeBepo-BocTouHoro
OKpyra ropoja MOCKBBI.

19. http://bolotovdv.narod.ru HanoMeTp: HAHOTEXHOJOTHYECKOE COOOIIECTBO.

20. http://www. nanometer.ru OHaliH-CIIpaBOYHUK XUMHUUYECKHX 1eMeHToB WebElements.
21. http://webelements.narod.ru ITonynspraas OMOIMOTEKa XUMHUUECKHUX JIEMEHTOB.

22. http://n-t.ru/ri/ps Caiit Alhimikov.net: ydaeOHBIC ¥ CITPABOYHBIC MATEPHAIIBI [0 XHMHUHU.

23. http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumumu.

24. http://chemworld.narod.ru Caiitr «BuptyanbpHas XuMHYecKast ILIKOJIa.

25. http://maratakm.narod.ru Caiit «Mup XuMuu».

26. http://chemistry. narod.ru XuMuK.py: caiit o xumumu.

27. http://www.xumuk.ru Xumuueckas crpannuka SpocnaBckoro L{eHTpa TenekOMMyHHKANN 1
UH()OPMAIIMOHHBIX CUCTEM B 00pa30BaHUM.

28. http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru.

29. http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOHbIe 1 cripaBouHbIE
MaTepUalIbl.

30. http://www himhelp.ru Xumus: Matepuans! « Bukumneaun» — cBOOOTHON SHIUKIIONEANH.
31. http://ru.wikipedia.org/wiki/Xumuss XuMus U1 BCeX: WUTIOCTPUPOBAHHBIE MaTEPUAITBI TI0
00111, OpraHM4eCcKOi U HEOPraHUYECKOH XUMUH

32. http://school-sector.relarn.ru/nsm Xumus u xu3abp — XXI Bek: HAy4YHO-TIOMYIISPHBIN
KypHAJL.

33. http://www.hij.ruXumo3a: coobmiecTBO yuntenei Xumuu Ha nopraie «CeTb TBOPYSCKUX
YUUTEIIECH.

34. http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIkoabHUKaM O XUMHUU: CAUT
XuUMH4eckoro gaxynabrera Antl'Y.

35. http://www chem.asu.ru/abitur DiekTpoHHass OUOTHOTEKA 10 XUMHH U TEXHHKE.

36. http://rushim.ru/books/books.htm DnexrponHas OnbIMOTEKa Y4EOHBIX MaTEPUAIOB IO
xumuM Ha opraine Chemnet.

37. http://www.chem.msu.su/rus/elibrary DnemeHTsI )Xu3HH: caiiT yunTens xumun M.B.
Co10BbEBOM.

38. http://www.school2.kubannet.ru Sumuknonenus «[Ipupona Hayku»: Xumus
http://elementy.ru/chemistry
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https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
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