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HOACHUTEJIbHASA 3AIIMCKA

[lporpamma 1Mo XuMHUM Ha ypOBHE OCHOBHOTO 0O0IIero o0Opa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelbHON MPOTPAMMBI
OCHOBHOTO ob0miero oOpaszoBanusi, npenctaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl pabodeil MpOrpaMMbl BOCIUTAHUS M C YYETOM KOHLEIMIMHU NPENoJIaBaHus
y4eOHOT0 MpeaMeTa « XUMUs» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoii @enepanuu.

[IporpaMma mo xuMHuM JAET MPEACTABJICHUE O LESAX, OOHIel cTpareruu OoOy4yeHwus,
BOCHHTAaHUSI U Pa3BUTHsA OOy4YalOIIMXCS CPEIACTBAMU Y4EOHOI'O NPEIMETa, YCTAaHABJIUBAET
00s13aTeNbHOE NPEIMETHOE COAEPKAHNE, IPEYCMAaTPUBAET PACIIPEAEIICHUE €ro M0 KilaccaM U
CTPYKTYpUpPOBAaHUE II0 pasjeinaM M TeMaMmM I[pOrpaMMbl [0 XUMHH, ONPEIEIseT
KOJIMYECTBEHHBIE M  KAYECTBEHHBIE XapaKTEPUCTUKU COJIEPIKAHUSA, PEKOMEHIYEMYIO
MOCJICAOBATENBHOCTh M3YYEHUS XUMHUU C YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTUKH Y4E€OHOTrO MPOLECCa, BO3PACTHBIX 0COOEHHOCTEN 00yJaromumxcsi, Onpeaenser
BO3MOXHOCTHU MpeaMeTa JJIsl peaar3auuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHSI OCHOBHOM
00pa3oBarelibHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TaKxke
TpeOOBaHUM K pe3ynbTaraM OOYy4YEHUS XUMHUHM Ha ypOBHE ILENiell WM3ydyeHus NIpeaMera u
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABaTEIbHON JEATEIbHOCTH OOY4YaroIlIErocsi Mo OCBOEHUIO
y4eOHOT0 COIepIKaHUsI.

3HaHME XUMHHU CIYKUT OCHOBOM /17151 GOPMHUPOBaHUS MUPOBO33pEHUS 00y atOIIErocsi, ero
MPEACTABICHUI O MaTepUaIbHOM E€AUMHCTBE MHpA, BAXHYIO POJb UIPAOT (POopMHpyeMble
XUMHEH TPEICTaBIEHUS] O B3aUMOIPEBPALICHUSAX HSHEPTrUUM W 00 HBOJIOINUHU BEIIECTB B
NpUpojie, O MyTAX PEeUIeHusl rI00aIbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHSL YEJIOBEUYECTBA —
ChIPDEBOM, HHEPreTUYECKOM, TMHUIIEBOW W HKOJOTHYECKOW Oe30macHOCTH, MpodJieM
3APaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaM3allid BO3MOXKHOCTEM [Js1 caMOpa3BUTHs U (HOPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el U PyHKIMOHAILHOU I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (JOpMUPOBAHUE MBIIIJICHUS] K TBOPUYECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HAaBBIKOB MX  CAMOCTOSTEIbHOM  y4eOHOW  JIeATEIbHOCTH, OSKCIEPUMEHTAIbHBIX U
HCCJICIOBATEIbCKUX yYMEHUH, HEOOXOAWMBIX Kak B TIOBCETHEBHOW JKM3HM, TaK W B
npodeccroHaIbHOU eI TeTLHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3[JSIJa HA €IUHCTBO TMPHUPOJABI M YEIOBEKAa, SBIKIETCS OTBETCTBEHHBIM JTalloM B
(bopMUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4atOIIuXCs;

CIOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO --HAYYHBIM
3HAHUSM, K NIPHUPOJE, K UYEJOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa3zoBaHUE
00yJaroIMXCH.

JlaHHbIC HANpaBIIeHUS B OOYYEHHHM XMMHH OOCCIIEUMBAIOTCS CIEIU(DUKON COIepKaHUS
y4eOHOro mnpeaMera, KOTOpPbIM SBISETCS NEeNarornyeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKN XUMUU Ha OTIPEIECTIEHHOM JTare e€ pa3BUTHUA.



Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHus OPUEHTUPOBAH HAa OCBOCHUE
00yYarOIMMHKCS CUCTEMBI IEPBOHAYATBHBIX TOHATUA XUMUH, OCHOB HEOPTAaHUUECKOU XUMUU U
HEKOTOPBIX OT/IEJIbHBIX 3HAUMMBIX TOHATHI OPraHUYECKON XUMUHU.

CtpykTypa cojepkaHusi IporpaMMbl IO XUMHUHM C(POPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxonaa K €€ n3ydenunro. CoaepxaHue CKIAAbIBACTCS U3 CUCTEMBI MOHATHI O XUMUYECKOM
AJIEMEHTE M BEILIECTBE U CUCTEMBbI MOHATHM O XUMHUYecKOoW peakiuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTaHHM30BaHbl MO MPUHLHUILY MOCJIEA0BATENBHOTO PAa3BUTHUS 3HAHWN HA OCHOBE
TEOPETUYECKUX MPEICTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBA3H;

— NPEACTaBICHUM 00 3JEKTPOIUTUY €CKOM TUCCOLMALIMH BEILIECTB B pACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE AMIIMPUYECKU IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJEIOBATEIILHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJIHSST (DYHKIIUU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUSI U BOZMOXKHOCTEN
MPAKTUYECKOTO MPUMEHEHUS U TIOJTYUEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHHe TpOrpaMMbl MO XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKOW COCTABIAIOLIEN HAydYHOM KAapTUHBI MHpa B JIOTHUKE €€ CHUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOWIEHHS K HAay4dHOMY 3HAaHWIO M METOJaM IMO3HaHWA B Hayke. M3yueHue
XUMHUHU TIPOUCXOJUT C TMPHBJICUCHUEM 3HAHUU M3 PaHEe M3YYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxpyxatoiuii Mup», «buosiorus. 5—7 knacce» u «Pu3nkKa. 7 Kiacey.

[Ipn U3ydyeHUn XUMHUHM OPOUCXOAUT (GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU HAYKU
KaK 00J1acTh COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOUN IEeATeIbHOCTH YEIOBEKA U Kak
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJbTypbl. 3ajada ydyeOHOTO NpelMeTa COCTOUT B
(hOpMHUpPOBAHUU CHUCTEMBbI XMMHUYECKHX 3HAHUNW — BaKHEHIMX (PAKTOB, MOHSATHN, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, TOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKkTepa, si3biKa
HayKH, B IPUOOIICHUH K HAyYHBIM METO/IaM TIO3HAHMS TIPY U3YyUYCHHUH BEIIECTB U XUMHYECKHUX
peakiuii, B poOpMUPOBAHUH U PA3BUTHHN TIO3HABATEILHBIX YMEHUM M MX MPUMEHEHUH B YI€OHO -
MO3HaBaTEIbHOM U yUeOHO-UCCIIET0BATENHCKOM IS TETHHOCTH, OCBOSHUHU ITPaBMII O€30MaCHOTO
oOpallleHHs C BeIlIeCTBaMH B MTOBCETHEBHOM KU3HU.

[Ipn M3ydyeHnn XMMUM Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHWs BaXHOE 3HAUCHUE
MPHUOOPEIH TaKKE eI, KaK:

— (hpopMHpOBaHKE UHTEIIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYIHHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PEIICHUN, CTIOCOOHOM agamTUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUAM )KU3HH;

— HAMpaBJICHHOCTh OOYy4YEHHS HAa CHUCTEMaTHYECKOE MPHOOIEHHE OOyJaromuxcs K
CaMOCTOSITENIbHOM  IO3HABATEIBHOM  JESATEIIbHOCTH, HAydYHbIM  METOJaM  IIO3HaHUS,
(hopMHPYIOIIMM MOTHUBALIMIO U pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecrneueHre YyCJIOBUH, CIMOCOOCTBYIOUMX MPUOOPETEHHIO OOYYarOIMMHUCS OIbITa
pPa3zHOOOpa3HOM AESITENbHOCTH, MO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIHI ), UMEIOILIMX YHUBEPCATbHOE 3HAUEHHE JIJIs1 Pa3JIMYHBIX BUJOB JEATEIILHOCTH;



— dhopMupoBanue o01eH GyHKITMOHATBHON U €CTECTBEHHO -HAyYHOM TPaMOTHOCTH, B TOM
YUCJIe YMEHUI OOBSICHATh M OLCHUBATH SIBICHUS OKPYXKAIOILIErOo MHUPA, UCIIOIb3Ys 3HAHUS U
OTBIT, TIOJYYEHHBIE TPH HM3YYECHUU XUMHH, MNPUMEHATh HUX MPHU pPEIICHHH MpoOJieM B
MOBCEAHEBHOM )KU3HU U TPYIOBOU J€ATENBHOCTH;

— (popMHUpOBaHHE y 00YUAIOIHMXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMaHUS IEHHO CTU
XUMHYECKUX 3HAHUK /I BRIPAOOTKU SKOJOTHUECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYJOBOM EATEILHOCTH B LEISAX COXPAHECHHSI CBOETO 3I0POBbS M OKPYXKAIOIIECH IPUPOTHOMN
Cpelpbl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CIIOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHMs OOIIEUETOBEUYECKUX LEHHOCTEM, TFOTOBHOCTH K
OCO3HaHHOMY BBIOOPY ITPO (I U HAPABIEHHOCTH JAJIbHEHIIErO 00y YEHMUS.

OO0uiee uKCiIO YacoB, OTBEAEHHBIX IJI1 U3YUEHHs] XMMUHM HAa YPOBHE OCHOBHOT'O OOLIErO
oOpazoBanusi, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEJIENIO).



COJAEPKAHUE ObYYEHUA

8 KUIACC

IlepBoHauyajbHbIC XMMHYECKHE TOHATHS

IIpenmer xumuun. Posp XMMuM B KWA3HU 4eIOBEKa. XUMUSA B CUCTEME HAyK.
Tena um BemecTBa. PHU3MYECKUE CBOMCTBA BELIECTB. ArperaTHO€ COCTOSHUE
BeniecTB. [loHsATHE O MeTOAAaX MO3HAHUS B XUMUHU. UUCThIE BEIIECTBA U CMECH.
Cnoco0ObI pa3ieneHns CMECCH.

ATOMBI ¥ MOJEKYIbl. XHUMHYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHX
251eMeHTOB. [IpOCThIE U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckasd ¢opmyna. BaleHTHOCTP aTOMOB XWMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA CcoOCTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B
COEMHEHUU.

KomuecTBo BemecTa. MoJis. MoJsisipHas macca. B3auMocCBsI3b KOJIM4ECTBA,
MacChl W 4YHUCJIa CTPYKTYPHBIX €IuHMII BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COETMHEHUH.

du3nueckue U XUMUUECKUE ABJICHUSA. XUMUUECKas! PEAKIMS U €€ IPU3HAKH.
3aKOH COXpaHEHHUs Macchl BelIeCTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XMUMHUUYECKUX PEaKLUN (COCAMHEHUS, PA3JIOKEHMS, 3aMEICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, IpaBuiaMu pabOThl B JJaDOpaTopuu u
npuémMamMu oOpaleHus ¢ J1aboparopHbIM 000PYI0BAHUEM, U3YUEHHUE U ONUCAHUE
(¢u3NuecKuXx CBOWCTB 0Opa3lOB HEOPTraHWYECKUX BEUIECTB, HAOIIOJECHUE
¢usnueckux (IUIaBICHUE BOCKA, TasHUE JIbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlUsl BOJbl) U XMMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMO/ICUCTBUE MEJIa C KUCJIOTOM) SIBJIICHUH, HA0JIIO1€HUE U
ONMCAHUE IMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3jioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCJIOTHI C XJIOPUAOM Oapus, pa3yioKeHHUE TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoIeiCTBHE kene3a ¢ pactBopoM commmenu (1),
U3y4eHHe COCOOO0B pa3AelieHUs] CMECEH: C MOMOIbI0 MarHura, (UIbTPOBAHUE,
BbINIApUBaHUE, JUCTUIUIIIM, XpoMaTorpadusi, MpOBEEHUE OUYUCTKH MIOBAP EHHO I
cond, HaOMIOJEHWE W  ONHUCAHUE PE3yJbTaTOB  IPOBEJACHUS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJENe MOJIeKYI
(IIapOCTEPKHEBBIX).

Ba:xHeililme npeacTaBUTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocrtoe
BenlecTBo. HaxokaeHue kuciopojaa B OpuUpojie, PU3MUECKHE U XUMHUUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucnopoga. CrocoOsbl



MOJy4eHus: Kucjopoga B Jjaboparopuv W MPOMBIIUICHHOCTH. Kpyrosopot
KHUCJI0pOoJia B ipupoie. O30H — ayuIoTpOoIHAs MOIU(UKAIIM KUCIOPOI1a.

TemnoBo#t >PdheKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKUE ypaBHEHUS,
DK30- W JHAOTEPMHYECKUE pEaKUUU. TOIUIMBO: Yrojib U METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHUE MapHUKOBOTO 3PeKTa, pa3pyleHHe 030HOBOTO CJIOS.

Bomopon — snemeHT M mpocToe BewmecTBO. HaxoxkzaeHue Boxoponaa B
npupojse, GU3MYECKHEe W XUMHUYECKHUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxy4yeHusi. KuciaoTsl u comm.

MosnsipHblii 00bEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM.

duznueckue CBOMCTBa BoJAbl. Boma kak pacTtBoputenb. PacTBOpHL.
HacplilleHHbIe U HEHACHIIEHHBIE PAacTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BEnecTBa B pacCTBOpE. XMMHUUECKUE CBOMCTBA BOAbI. OCHOBAHMUS.
Posib pacTBOpOB B MpUpPOJIE U B KU3HU UesioBeKa. KpyroBopoT BOJibl B IPUPOJE.
3arps3HeHue NpupoIHbIX BOA. OXpaHa M OYHUCTKA MPUPOTHBIX BOJI.

Knaccuduxamms Heoprannueckux coenuHeHuil. Okcuanl. Kmaccudukanus
OKCHUJIOB:  coJicoOpa3zywomue (OCHOBHBIE, KHCJIOTHBbIE, aM@OTepHbIE) U
HecosieoOpazytoume. Homenkmarypa okxcupoB. Duznueckue M XUMUYECKHE
CBOMCTBa OKCUJI0B. [losryueHune okCuioB.

OcnoBanus. Krnaccudukamuss ocHoOBaHUM: IIENOYM U HEPACTBOPHUMBIC
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonyuenue ocHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kucnor. Guszndeckue u
XUMHUYeckue cBoucTBa KuciaoT. Psig aktmBHOcTH MeramioB H. H. bekerosa.
IlonyyeHne Kucior.

Comu. Homenknarypa coseil. @U3n4ecKkue U XUMUYECKUE CBOMCTBA COJICH.
ITosmydenue colen.

['eneTnyeckast CBsI3b MEXY KJIaCCaMHU HEOPTraHUY€CKUX COCTMHEHU.

Xumuueckuii IKCnepumeHm:

Ka4y€CTBEHHOE OIPEEICHNUE COAEPKAHUS KHUCI0PO,1a B BO3AYXE, IOJyUECHHUE,
coOupaHue, pacrmo3HaBaHWE W H3YyUYECHHE CBOICTB KHUCIOPOJa, HaOJIO/IEHHE
B3aMMOJICUCTBUS BEIUECTB C KUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpamieHus ropeHus (moskapa), O3HAKOMJIEHHE C OOpa3llaMu OKCHUIOB U
OTMCaHWEe HX CBOWCTB, MOJy4€HHE, COOUpaHUE, PaclO3HABaHWE W H3y4YEHHUE
CBOMCTB Bogopoaa (ropenue), B3auMoaeiicteiue Bogopoaa ¢ okcumom meau (11)
(BO3MOYHO HCITOJH30BaHNUE BHUICOMATEPUAIOB), HAOIIOACHIE 00Pa3I[0B BEIICCTB
KOJMYECTBOM | MOJb, HCCIEIOBaHUE OCOOEHHOCTEH pPAaCTBOPEHHUS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TMPUTOTOBIIEHUE PACTBOPOB C OMNPEIEIEHHOU
MacCOBOM JOJIEH PAaCTBOPEHHOTO BEIIECTBA, B3AUMOJACUCTBUE BOJABI C METAIIIAMHU
(HaTppeM U KajbuueM) (BO3MOXKHO HCIOJb30BAHHE BUACOMATEPHUATIOB),



UCClIeIOBaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IEHUE U3MEHEHHsI OKPACKU MHJIMKAaTOPOB B PACTBOPAX KUCJOT U LIEIOYEH,
u3ydyeHue B3auMmojencTBus okcuna meau (ll) ¢ pactBopom cepHOM KHUCIOTHI,
KHCJIOT C METalUlaMH, PEaKUUh HEUTpaIu3aluH, NOJy4EHUE HEPACTBOPHUMBIX
OCHOBaHWM, BBITECHEHUE OJHOTO METAUIA APYTMM U3 pacTBOPA COJIH, PEIICHUE
DKCIEPUMEHTANILHBIX 334a4 10 Teme «BaxHelmme Kiaacchl HEOPraHWYECKHUX
COEIMHEHUI».

Hepuongnyeckuit 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHUX
yiemenToB JI. . MenneseeBa. Ctpoenne aTtoMoB. XMMHYECKas CBS3b.
OxHCaUTETBHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie MOMBITKK KIacCUPUKAIIMM XUMUYECKUX 3yeMeHTOB. [loHsTue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIETOYHbIE M MIEJTOYHO3EMENbHBIE METaLIbI,
raJIoTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIe 00pa3yroT aM(POTEPHBIE OKC U 1B
Y TUAPOKCUJPBI.

Ilepnonnueckuii 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /.
HN.  MenneneeBa. KopoTkomepuonHas U JJIMHHONEPHOAHAasA  (POpMBI
ITepnognueckor cuctembl xumuueckux 3yemMenToB . . Menneneesa. [leproabl
u rpynnbl. OU3UYECKUM CMBICH IMOPSJAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA U
CPYIIIBI JIEMEHTA.

Ctpoenne atromoB. CoctaB aroMHBIX sijiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHYECKUX DJIEMEHTOB
Ilepnonnueckon cucremnl JI. . MenneneeBa. XapakTEepUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxenuto B [lepuoanueckou cucteme . . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsS] paJhyca arOMOB XHMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB 10 TPYIIIaM U IEPUOAaM.

3Hauenue [lepruoanueckoro 3akoHa v [lepnoauueckoil CUCTEMbBI XMMUY €CKUX
AJIEMEHTOB UL Pa3BUTHUs Hayku W mpaktuku. [[. M. MeHueneeB — y4€HbIA U
rpaXk1aHVH.

Xumudeckass CBs3b. KoBaseHTHas (MOJSIpHAS W HEMOJSIPHAs) CBS3b.
DJIEKTPOOTPHULIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTENIBHO--BOCCTAHOBUTENBHBIE — PEAKIUMU.
IIpoueccrl OKUCIEHNS U BOCCTaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuUMeHm:

U3y4eHue OOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJIECHCTBHE
TUAPOKCUIA LMHKA C PacTBOPAMM KHUCJIOT W WIEIOYEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIMUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIMU
(ropeHue, peakiuy pasyioKeHus, COCAUHEHUS ).

Mexcnpeomemmuuwie ceéasu



Peamuzanms MeXNpenMETHBIX CBS3€M MPHU M3YYEHUM XMMHHM B 8 Kiacce
OCYILECTBIIIETCSI 4YE€pe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAyYHbBIX
MOHSITUM, TaK U TIOHATUH, SIBJIIOIIMXCA CUCTEMHBIMU JJIS1 OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

O6ume ecTeCTBEHHO--HAYUYHbIE€ MOHITHS: HAy4HbIH (DaKT, TUIOTE3a, TEOPUS,
3aKOH, aHaliu3, CHHTE3, KIACCU(PUKAIMSI, NEPUOJIUYHOCTb, HAOIIOCHHUE,
DKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

dusrka: Marepusi, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHI,
W30TOMBI, PAAUOAKTUBHOCTD, MOJIEKYJA, SJIEKTPUUECKUN 3aps, BELIECTBO, TEIO,
00BbEM, arperarHoe COCTOSIHME BEIIECTBA, T'a3, PU3NUECKUE BEIMUUHBI, €1 UHULIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosnorus: porocuntes, npixanue, uocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKUus

Ilepnonnueckuni 3akoH. [lepuoauueckas cuctema XUMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB
XUMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalusl, KaIbIUA MU UX
COCIMHEHUN B COOTBETCTBUM C TMOJIOKEHHUEM »3IeMEHTOB B llepuoanueckou
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
pPELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U
BUa XUMHYECKOM CBSI3H.

Knaccuduxkaruss 1 HOMEHKJIaTypa HEOPTAaHUYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJjaccaM HEOPTraHUYECKUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELECTB.

Krnaccudukarus XaMUu4decKuX peakifi Mo pa3InyHbIM MpU3HAKaM (IO YUCITY
U COCTaBYy Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TeIUIOBOMY 3(ddekrty, 1o
U3MEHEHHUIO CTETECHEH OKUCJIEHUS! XUMHUYECKUX DJIEMEHTOB, MO 0OPaTUMOCTH, T10
YYaCTHUIO KaTaliu3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lousTe 0 ckopocTH XUMHYeCKOW peakinmu. [lorsTre 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusX. [IoHsATHE 0 TOMOTEHHBIX U TeTepOTreHHBIX
peakuusax. [lonstue o kartamse. [loHsITHE 0 XUMUYECKOM paBHOBECHH. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHMYECKOM PEAKUMHA M TMOJIOKEHUE XAMHUYECKOTO
PaBHOBECHS.

OKHCIIMTENTLHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  JJIEKTPOHHBIM  OamaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOU  PEAKIMU. CocraBienne  ypaBHEHHI



OKHCJIMTEIIbHO--BOCCTAHOBUTENBHBIX ~PEAKIMA C HCIOJb30BAaHUEM METOJa
AIIEKTPOHHOTO OanaHca.

Teopust NEKTPOIUTUUECKOU JUCCOLMAIIMU. DICKTPOIUTHI U HEIJIEKTP OJIUTHI.
Katvonsl, aHnoHbsl. MexaHu3M AUCCOIMAIIMN BEIIECTB C Pa3JIMUHBIMU BUIAMU
xuMudeckoi cBsi3u. Ctenenp qucconuanuu. CUibHbIC U C1a0bI€ DJICKTPOJIUTHI.

Peakiiuu noHHOro 0OMeHa. Y CI0BUs MPOTEKAHUSI PEaKIM HOHHOTO 0OMEHa,
MOJIHBIE W COKPAIIIEHHBIE WOHHBIE YypaBHEHUs peaknuil. CBOWCTBa KHUCIOT,
OCHOBaHMM U COJieH B CBETE€ TMPEACTABICHUNU 00 DJICKTPOJIUTUYECKON
nuccormanuu. KauectBeHHble peakiuy Ha MOHBL. [[oHsITHE O TUAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xyopuIa HATPHs), UCCIICNOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pPeaKiuu
OT BO3JCHUCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEHOBAHUE IJIEKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOIECCAa JUCCOLMAIMU KHUCJIOT, IIEIOYEd U CoJeH
(BO3MOXHO  HCTIOJIb30BAaHUE BHJIEO MaTepHAIOB), TPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKK  TMPOTEKaHWS  peakiuid HOHHOTO  OOMeEHa
(oOpazoBaHmMe oOcajaka, BblIJICICHHE Ta3a, oOpa3oBaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX TNPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA
(ropeHue, peakiuu pa3IokKEHUs, COCTUHECHUS ), PACIIO3HABAHUE HEOPTAHNIECKUX
BEIIECTB C TIOMOIINBI0 KAYECTBEHHBIX PEAKIMA HA HOHBI, pPEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaiibl 4 X cOeIMHEHUSA

OOmas xapakTtepucThka TamoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTerneHn okuciieHus. CTpoeHne u (GU3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHOB. XHWMHUYECKME CBOMCTBA Ha TMpPUMEpPE XJopa
(B3aMMOJCHCTBHE C METAUIaMH, HEMETaUIaMH, IIeI0YaMH). XJIOPOBOJAOPOI.
ConsiHass KUCJI0OTa, XMMHYECKUE CBOMCTBA, MOJIydeHUE, NpuMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJIa HA OPraHU3M YeJoBeKa. BakHeilme XJIOpHuabl U UX
HaXOKJIEHUE B IPUPOJIE.

O6mas xapakrepucTtrka 37eMeHTOB VIA-rpynmer. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTereHW okucieHus. CTpoeHne u (pu3ndeckue CBOMCTBA
MIPOCTHIX BEMIECTB — KUCIOPOJ1a M CEPhI. AJUTOTPOTHBIE MOIU(PHUKAIINH KUCIOPO 12
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHue, hU3NdecKue u
XUMUYECKUe cBoicTBa. OKCUIBI CEpbl KAK MPEICTABUTENN KUCIOTHBIX OKCUAOB.
CepHas kucnota, (¢U3MUECKHE W XUMHYECKHE CBOMCTBa (oOmme Kak
NpEeNCTaBUTEsl Kjlacca KUCIOT U crenuduyeckue). XUMHUYECKHUE PEeaKilvy,
JeXKale B OCHOBE MPOMBIIIICHHOTO CTHoco0a MOJydeHUs] CEPHON KHCIOTHI.
[Ipumenenue cepHoid KUCIO0ThI. COJIM CEpHOM KHCIIOThI, KA4€CTBEHHAs pEaKI[Usl Ha



cynbdar-uoH. HaxoxzeHue cepbl U €€ COCAMHEHHM B Mpupojae. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpeabl COCIMHECHUSMH Cepbl (KUCIOTHBIC TOXKIH,
3arps3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEAOTBP ALICHHUS.

OO6uras xapakrepucThka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpPHBIC CTENEHU OKUCICHUSA. A30T, pacCpOCTpaHEHUE B MIPUPO/IE,
du3nyeckre u xumMu4deckue cpoiicTra. KpyroBopor azora B mpupoje. AMMHUAK, €ro
bu3HUeCcKre 1 XUMUIECKHE CBOUCTBA, TIOJTyd eHHE U puMeHeHue. CoJii aMMOHHS,
uX (pr3ndyeckne 1 XMMUYIECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KUCJOTa, €€ MoJydeHue, (PU3ndecKrue U XUMHUYECKHE
CBOMCTBa (00IME Kak TMPEACTaBUTENS Kiacca KUCJIOT M CHEHU(PUYECKUE).
Vcronb30BaHWEe HUTPATOB MW COJICH aMMOHHS B KadyeCTBE MHHEPATbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HEHIE OKPYKAFOIIEH Cpe/bl COSTMHEHUSIMH a30 Ta
(KHCIIOTHBIE JOIH, 3arpsi3HEHUE BO3JyXa, MOYBBl W BoAoéMoOB). Docdop,
amoTponHbie Moaudukanuu pocdopa, GuzMUECKHe U XUMUYECKHUE CBOWCTRA.
Oxkcun pocdopa (V) u pochopHas kuciaoTa, puzndeckre 1 XUMHUIECKHE CBOMCTBA,
nosyuenue. Mcnonb3zoBanue GpocdaroB B KauecTBE MUHEPATTbHBIX YA00pEHUI.

O6mras xapakrepuctuka 371eMeHTOB |VA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE CTENEHU  OKHCJIEHUS.  YTJEepoJ,  aUIOTPOMHBIE
MOIU(BUKAIIMN, PAcIpPOCTpPaHCHWE B TMPUPOJAC, (PH3WYSCKHE W XUMHUYCCKHC
cBoiicTBa. Ancopomus. Kpyrosopot yrieposa B npupoje. OKCHIbI yriaepoaa, ux
bu3nuecKkue W XUMHUYECKHE CBOWCTBa, JCHCTBHE HA JKUBBIC OPTaHH3MBEI,
MOJTyYeHHE M MPUMEHEHUE. DKOJIOTHUECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a TI00aTbHOTO TMOTEIICHHWS KIMMara, MHapHUKOBBIN
s dekt. YrombHas KUcIoTa U €€ CoJi, uX (PU3NYECKUEe U XMMUYECKHE CBOMCTRA,
noJiydeHrue W TpuMeHeHue. KauyecTBeHHas peaknus Ha KapOOHAT-WMOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauagbHBIE MOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTUJIeH, dTaHOJ, TTUIEPUH, YKCYCHAs! KUCIIOTA).
[lpupoHbIE HMCTOYHHUKH YIJIEBOJOPOJOB (Yyrojb, MNPUPOIHBIN Ta3, HEPTH),
MPOAYKTHl MX TMepepadoTku (OEH3WH), WX POJb B OBITY W MPOMBIILIICHHOCTH.
[loHsiTHE 0 OMONMOTUYECKH BAXKHBIX BEIIECTBAX: KUPaX, OCNKax, yriaeBoaax — U UX
poIM B OKM3HM 4YeloBeKa. MarepuaibHO€ €IMHCTBO OPTraHUYECKUX H
HEOPTaHUYECKUX COCTMHECHUH.

Kpemuuii, ero Qusnueckne W XUMHYECKHE CBOWCTBA, TOJyYCHHE W
npumeHenne. CoenuHeHuss kpemHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcuae kpeMaus (1V) u kpemHueBoi kuciaotTe. CUIMKATHI, UX MCIIOJb30BaHUEC B
OBITYy, B MPOMBIIIUICHHOCTH. Ba)KHEHIIe CTPOUTENLHBIE MaTepualibl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [IpobiaemMbl 0€30MacHOTO UCIOJIbL30BaAHUS
CTPOUTENILHBIX MATEPHUATIOB B TOBCEHEBHOM U3 HHU.

Xumuueckuit IKcnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEILECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEJICHUE KaYECTBEHHBIX PEAKIIMI HA XJIOPU-UOHBI U HAOIIOJEHUE IPU3HAKOB
WX TIPOTEKAHUS, OMbBITHI, OTpakawlme (U3UYECKHUE W XUMHUYECKHE CBOMCTBA
TaJOr€HOB W UX COEAMHEHWH (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HaKOMJICHHE C oOOpa3liaMu XJIOpHUAOB (TAJIOrE€HUI0B), O3HAKOMJICHHE C
obpasmiaMu  cepbl U €€ COCINMHEHMSIMU (BO3MOXHO  HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HAOIOICHUE MpoIlecca OOYTIMBaHUs caxapa Mo/ J1eHCTBUEM
KOHLEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, MW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHOM CEPHOM KUCIOTHI, TPOBEICHNE KAUECTBEHHOU PEaKIMK Ha CyabdaT -
MOH W HaOJIO[eHUE TIpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoiicTBaMH a30Ta, ¢ocdopa M MX coenMHEHUH (BO3MOMKHO HCMOJH30BAHUE
BHJIEOMATEepUAIOB), 00pa3iiaMu a30THHIX U (OCHOPHBIX yIOOPEHUM, TTOTyIEHHE,
coOupaHue, paclo3HaBaHWE W M3YYEHHUE CBOWCTB aMMMaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIM HAa MOH aMMOHUA U docdar-uoH U U3y4eHUE MPU3HAKOB
MX IPOTEKAHUS, B3aUMOIEUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO  HCTOJIB30BAaHHUE  BHJACOMATEPHUATIOB),  HM3Y4YCHHE  MOJICNei
KPUCTAUIMYECKUX PEIMETOK anMasza, Tpaduta, ¢QyiiepeHa, O3HAKOMJICHHE C
MPOIIECCOM aACOPOIMKH PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOWCTBOM MPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclo3HaBaHUE U N3yUCHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, NMPOBEICHUE KaYECTBEHHBIX PEaKIMii Ha KapOoHaT |
CWIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHUE C
MPOJAYKIIMEH CWIMKATHOW MPOMBIIIICHHOCTH, PEHICHUE SKCIEPUMEHTATbHBIX
3ajz1a4 110 TeMe «Baxkaelnme HeMeTauIbl ¥ UX COEIUHEHUI)) .

MeTaJliIbl M KX CO€eIMHEHMSI

OO611as XxapakTepUCTHKA XUMHUYECKUX AJIEMEHTOB — METAIOB HA OCHOBAHUH
ux TnoJioxkeHuss B llepumommyeckon cucreme xuMudeckux siaemeHtoB . .
MenneneeBa u cTpoeHus: aroMoB. CTpoeHue MeTauioB. MeTajuinyeckast CBsi3b U
METAUIMYECKA  KPUCTAUIMYECKAsT  pPEIIETKA.  DJIEKTPOXMMHYECKUW  psif
HanpspDKeHUH MeTauioB. Ou3ndeckue u XuMUYeCKne CBoicTBa MeTaimioB. O0mme
CrOCcOObI ToJydeHus MeTauioB. [loHSATHE O KOPpO3MHM METAUIOB, OCHOBHBIC
CIOCOOBI 3amUThl UX OT Koppos3uu. CruiaBbel (CTaib, YYTyH, TIOPATIOMUHUM,
OpoH3a) M KX IPUMEHEHNE B OBITY U IPOMBIIICHHOCTH.

[Ilenounbie MeTAIUIBL: MOJNOKEHUE B llepnoanueckon CUCTEME XUMHUYECKUX
sanementoB . M. MenpaeneeBa, CTpOCHME UX aTOMOB, HaXOKJACHHUE B IPUPOJIE.
DU3NYECKUE U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUabl U



TUAPOKCUABl Harpuss W KamsA. [IpUMEHeHue IIENOYHBIX METAUIOB M HUX
COEMHEHU.

[[lennoyHO3€MENBHBIE METAUIBI MAarHMii M KalbLUH: TIOJIOKEHUE B
[leppoanueckoit cucteme xumMuueckux aneMmeHroB 1. M. Menpneneesa, ctpoeHue
UX aTOMOB, HaX0XJeHue B npupoae. Guzndyeckue 1 XuMu4eCKUe CBOMCTBA MarHUs
U Kanblus. Baxuelnme coequHeHUs Kaublusg (OKCHJI, THAPOKCHUI, COJIH).
XKécTkoCcTb BOABI M CITIOCOOBI €€ yCTPAHEHUSL.

AnroMuHHMI: noJI0keHUE B lleproinueckoil cucTeMe XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aToOMa, HaxOKAeHUE B mnpupone. Pusnueckue u
XUMHUUYECKHUE CBOICTBA alFOMUHUSA. AMGPOTEPHBIE CBOMCTBA OKCHUJIa U THAPOKCHIA
ATFOMUHUSL.

Kenezo: nosioxenue B [leproinueckoi cUCTeME XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHME aroma, HAXOXIAEHUE B Ipupone. Puznyeckue U
XUMUYECKHE CBOMCTBA Keme3a. OKCHIbl, TUAPOKCH B M cotn skene3a (1) u sxenesa
(1), ux coctar, CBOICTBA M IOJY4CHUE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJIEHHME C oOpa3laMy METaUIOB M CIUIABOB, UX (U3UUECKUMU
CBOWMCTBaMH, U3Y4Y€HHE pe3yJbTaTOB KOPPO3UHU METALIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCH]IA
KaJdbI[Msl W HATpHsl C BOJAOW (BO3MOXXHO HCIIOJb30BaHHE BUIECOMATEPUAIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUA KEJIe3a B KUCIOPOIE
(BO3MOKHO  HCIIOJIb30BaHUE  BHJI€OMATepUaloB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEAKUWid HA MOHBI: MarHus, KaJlbLWs, ATFOMUHUSA, UHKA, JKEJIe3a
(I u xene3a (111), meau (I1), HaGnrOIEHME W OMUCaHKE TPOIIECCOB OKPAIMBAHUS
IUJAMEHH HWOHAaMHM HaTpus, Kauusd W KalblUsd (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHUS
Y TUAPOKCHUIA IMHKA, PEIICHUE SKCTIEPUMEHTAIILHBIX 3a/1a4 10 TeMe « BaxkHelmue
METAJUIbl U KX COCTUHEHUS .

XuMHS ¥ OKPYKAOIIASA Cpeaa

BemecTtBa m Marepuanbsl B NMOBCEIHEBHOM JKM3HU 4eNOBeKka. be3omacHoe
WCIIOJIb30BaHMUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momonp npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKaroled cpenbl (mpeaelibHas A0IMyCcTHUMast
KOHIIeHTpanus BemiecTs, naiee — [1JIK). Posib XuMuu B pemieHun 3K0J0THIECKUX
poOIeM.

Xumuueckuit IKcnepumenm:

u3ydyeHue o0pa3loB MarepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpPHbIE
MaTepUaIbl).

Mesxcnpeomemmuuwie ceéasu



Peaymzanust MeXnpeIMETHBIX CBS3€d IMpU H3yYEeHUH XHUMHU B 9 Kiacce
OCYIIECTBISIETCSI 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
MOHSITUN, TaK W MOHSATHH, SBISIONMXCS CUCTEMHBIMU IS OTACIbHBIX MPEIMETOB
€CTeCTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalW3, CHHTE3, KilaccuuKaius, TEePUOJANYHOCTh, HAOIIOICHUE,
IKCIIEPUMEHT, MOJEIMPOBAaHUE, W3MEPEHUE, MOJElb, SBJICHHE, NapHUKOBBIN
s deKT, TEXHOJIOTUSI, MaTepUAIIbI.

@dusnka: marepus, aToM, D5JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOTBI, PAJANOAKTUBHOCTH, MOJIEKYJA, SJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJIyTIPOBOHHUKH, JTUAJNIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeNO, OO0BEM,
arperaTHoe COCTOSIHHE BEILIECTBA, T'a3, PAaCTBOP, PACTBOPUMOCTb, KPUCTAILTHY €CKast
pem€rTka, CIuIaBbl, (PU3UYECKUE BEIMYWHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE311b1, COJIHIIE.

buonorus: ¢ortocunres, npixanuwe, ouocdepa, 3KocucTEMa, MUHEPATbHBIE
yI0OPEHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOpPHBIE TOPOJIHI,
TMOJIE3HbIE ICKOTIAEMBbIE, TOTUTUBO, BOJTHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIngaHOCTHBIE pE3ylbTaThl OCBOCHHUS IIPOTPAMMBI OCHOBHOTO OOIIIEro
oOpa3oBaHUs JTOCTHUTAOTCS B XOJi¢ OOY4YEHUS XUMHUH B CIMHCTBE YUCOHOU H
BOCTIUTATEIILHOM JEATEIHHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCUNCKUMH
COIIMOKYJIbTYPHBIMH W JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMH B
oOIecTBEe MpaBWJIAMU W HOPMamu TOBEACHHS W CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHSI, CAMOPA3BUTHSI ¥ COITMATM3AINN 00 Y4 aroIIXCs.

JIudHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCSI CHUCTEMOW TIO3UTHBHBIX IIEHHOCTHBIX OPHCHTAlMK U
pacIMpeHue OIbITa JeATeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH:

1) maTpuoTHYECKOr0 BOCITUTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY
U HAaydHOMY HACJICIHIO, TMOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKH B >KH3HU
COBPEMEHHOTO OOILECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEPHOUN MH(pOPMALUEN O
MEPEIOBBIX JOCTH)KCHUAX W OTKPBITHSIX MHUPOBOW M OTCUECTBCHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa 1 OOIIECTBA,

2) rpaskKIaHCKOTO BOCTIMTAHUSI:

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M TpPaBWIAX MEKINIHOCTHBIX
OTHOIICHUN B KOJUICKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HUCCIIENOBAaTENILCKOM, TBOPYECKOM W JAPYrMX BHUAAX
JeSTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM ACSITEIHLHOCTH TPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENBbHBIX 3a/a4, BBIMIOJHCHUH XUMHUYCCKUX
AKCIIEPUMEHTOB, CO3/TaHUU Y4E€OHBIX IPOCKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHH O
¥ B3aUMOIIOMOINM B TPOIECcCe ATOW Yy4eOHOW AeATEILHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJACHWE M TIIOCTYNIKM CBOWUX TOBAPUINEH C TMO3UIUU
HPaABCTBEHHBIX M TIPABOBBIX HOPM € YIETOM OCO3HAHUS MTOCJICICTBUH IOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHMS .

MHPOBO33PCHUECKHUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOU pPEaKIvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIOIINAC
OCHOBY JIII TIOHMMAaHUS CYITHOCTH HAyYHOUW KapTHHBI MHUpa, MPEACTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS IPHUPOJBI, B3aUMOCBS3SIX YEIOBEKa C
IPUPOJTHOU CPEIO, O POJIM XUMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHBIC MOTHBBI, HAIlPaBJICHHBIC HA MOJyYEeHUE HOBBIX 3HAHUH I1O
XUMUHU, HEOOXOAUMBIE IJI1 OOBSICHEHHS HAOJIOMaeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATEIbHOW, MH(POPMAIMOHHON M YHMTATEIIbCKOW KYJIbTYphI, B TOM YHCIIC
HABBIKOB CaMOCTOSATEIbHOW paboOThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JOCTYIHBIMH TEXHUYECKUMHU CpENCTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTUI;

UHTEpEC K OOYYEHHMIO WM TO3HAHHWIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CamM000pa3oBaHHIO, MPOEKTHOW U  HCCIEAOBATEILCKON
NEeSITEeNbHOCTH, K OCO3HAaHHOMY BbIOOPY HAIIPaBIEHHOCTH U YPOBHS OOYYCHHS B
JlaIbHEUIIIEM;

4) ¢popMupoBaHUS KYJbTYPHI 3I0POBbSI:

OCO3HaHWE I[IEHHOCTU >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KU3HMU, OCO3HAHUE MOCICICTBUNA U
HETIPUSATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsL, HAPKOTUKOB, KYpEHHUS ),
HEOOXOJIMMOCTH COOJIIOJICHUST TpaBuUi O€30MacHOCTA MpPH  OOpaIIeHUu C
XAMUYECKUMU BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

5) Tpy10BOIo BOCTIMTAHMS:

MHTEPEC K NMPAKTHYECKOMY H3y4EHHIO TPOQECCHil U Tpy/ia pa3ImdHOTO PoJa,
YBOKEHHE K TPYAY M pe3yibTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHWA TI0 XHMHH, OCO3HAHHBIA BBIOOD
VHIMBHUIYaJIbHOM TPACKTOPHH TIPOI0DKEHHS 00pa30BaHMs ¢ YIETOM JIMYHOC THBIX
MHTEPECOB M CTIOCOOHOCTH K XMMHH, 00IIIECTBEHHBIX HHTEPECOB U OTPEOHO CTEH,
YCTICTHOH PO (eCCUOHATBHOM NeSITETHHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHLCS B IPO(PECCUOHATBHOM CPEIE;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:

IKOJIOTHYECKH IEIeCO00pa3HOe OTHOIICHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHMSI, IOHUMaHKE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3nIECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOIIOICHHUS
npaBui 0€30MaCHOTO MOBEICHHUS ITPH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIHsIX,
yIPOKAIOIIHX 3I0POBBIO U KU3HU JIFO/ICH;

CITOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble MPU U3YyYECHUU XUMUH, IS
pEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIICH MPUPOTHOU CPEIOH, IS IOBBIIIICHU S
YPOBHSL  9KOJIOTHUECKOW  KYJIbTYphl, OCO3HAHHsS TJIOOAILHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTed WX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBITIUICHHSI, YMEHHUSI PYKOBOACTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbI

B cocrtaBe wMeranpenMeTHBIX pe3yJbTaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHHUS OOIICHAYYHbIE TMOHATUA (3aKOH, TEOpHs,
NPUHILIUI, TUIO0TE3a, (PaKT, CUCTEMA, POLIECC, SKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax W IMO3BOJIIIOT Ha
OCHOBE 3HAHHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IETOCTHON



HAy4YHOU KapTUHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC JEHCTBYS (TI0O3HABATENHHBIE,
KOMMYHUKaTHUBHBIC, PETrYyIATHBHBIC), KOTOpBIC oOecreduBaroT (GopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIRHUPOBAHUIO M OCYILECTBICHHIO YU4eOHOM
NeSITeTHHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eii CTBUSA

ba3oBbleiornyeckue 1eMCTBUA:

YMCHHS HCTOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TMPH OCBOCHHH
3HAHWW: PACKPBIBaTh CMBICT XHMHUYECKUX MOHSATUH (BBIACIATh WX XapaKTCPHBIS
NPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTUMHU MOHSATUSIMH), UCIIOIH30BATh
TOHATHUS 111 00BSICHEHUS OTACIILHBIX (DAKTOB U SIBJICHH, BEIOUPATh OCHOBAHUS H
KPUTEpHUH I KIacCU(UKANKA XUMHUYCCKHAX BEIISCTB M XUMHUYSCKHUX PEaKIINH,
yYCTaHABJIMBATh TMPUYMHHO-CJICJICTBEHHBIC CBSI3UM MEXAY OOBEKTaMHU H3y4YeHUs,
CTPOUThH JIOTHYECKHUE pacCyXJIeHUs (MHIYKTUBHBIC, NEeTYKTUBHbBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI M 3aKITIOYCHHS,

YMCHHE TIPUMEHATh B TMPOIECCE IMO3HAHWS TOHATHS (MPEIMETHBIC W
MeTarnpeaMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBHIBATh MIUPOKO MPUMEHSICMbBIC B XUMUU MOJICIIbHBIC PEICTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI JJIEMEHTAa), XUMUYecKkas (opMmysia W ypaBHEHHE
XUMHUYECKON PEAKIK — MPU PEHICHUN y4eOHO-TT03HABATENBHBIX 33/1a4, ¢ YIETOM
OTHX MOJICTBHBIX TNPEICTABICHUH BBISBIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC
IPU3HAKK W3y4aeMbIX 00BEKTOB — XHMHUECKUX BEIICCTB U XUMUYSCKHUX PCAKIIHH,
BBISIBIISITH ~ OOIME  3aKOHOMEPHOCTH, IPUYHHHO-CJICJCTBEHHBIC CBSI3U U
NPOTHUBOPEYHS B U3y4aEMbIX MPOIIECCAX U SBJICHUSIX.

Bba3oBble uccienoBarebckue 1eHCTBUS:

YMEHHUE HCIIOJIh30BaTh MOCTABJICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUA, a TaKKE€ B KAueCTBE OCHOBBI Il (DOPMUPOBAHUS THUIOTE3BI IIO
POBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEICHUIO
YUEHHYECKHX DJKCIIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSTEIHHO MPOTHO3UPOBATH €r0 pe3yNbTat, GOPMyJIMPOBaTh 000 OIIEHUS U
BBIBO/IBI TI0 pe3yIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEAOBAHMS, COCTABISATh OTUET
0 TIPOJICTTAaHHOM padoTe.

Pa6ora c ungopmaumeii:

yMEHHE BBIOMpATh, AHATIM3UPOBATb M HWHTEPNIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUAOB U (GOPM IpEICTABICHHS, TTOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HaydyHO-TIOMYJISIpHAsl  JIUTepaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTUYECKA OIICHUBATH MPOTHBOPEUHBYIO U
HEI0CTOBEPHYIO HH(POPMAITHIO;



YMEHHUE NPUMEHSITh PA3IMYHbIE METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIUMBIX IS BBITIOJHEHUS
y4€OHBIX U MO3HABATENbHBIX 3371a4 ONPEAEIEHHOTO TUIIA, TPUOOpETEHNE ONbITA B
o0acTl HCMOJb30BaHUS HUH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYPOU aKTUBHOT'O UCTIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENbHO BBIOUPATh ONTUMATLHYIO POpMY NpeIcTaBIeHHsI UHOOpMaLUU U
WUTIOCTPUPOBATh pEIIaEMbI€ 33JauMd HECJOKHBIMU CXEMaMH, JuarpaMmMaMu,
npyrumu (hopMamu rpaukid U UX KOMOUHAIUSIMU;

YMEHHE HCMOJIb30BaTh M AaHAJIM3UPOBATH B IMpoLEcce Yy4yeOHOU H
UCCIIEIOBATENbCKOM IEITEIbHOCTH UHPOPMALIKIO O BIUSHUM TPOMBIILIEHHOCTH,
CENbCKOr0 XO3SIUCTBA U TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIEH MpUpPOIHOM
Cpepbl.

KoMMyHUKaTHBHBIE YHUBepPCAJIbHbIE yYeOHbIe 1eii CTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHI (B XOJe auajgora W (Wid) JUCKYCCHUH) TIO
CyLIECTBY  0OCyXmaeMod Tembl, (OpMyIupoBaTh CBOU  MPEHAJIOKECHHUS
OTHOCUTEJIbHO BBIMIOJHEHUSI TPE/JI0KEHHO M 3a1auH;

YMEHUS  TPEJCTaBISATh  IOJyYEHHbIE  PE3yNbTaThl  MO3HABATEIbHOMU
NESTEIbHOCTU B YCTHBIX M TNHCbMEHHBIX TEKCTax; JeliaTb Ipe3EHTAIUIO
PEe3yIbTaTOB BBIMOJHEHHUS] XUMHUECKOTO 3KCIIEpUMEHTa (JIAOOPaTOPHOTO OIBITA,
Ja00paTopHO pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO IPOEKTA);

yMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U HCCJENOBATEIILCKONW  ACSITENbHOCTA TPU  PELICHUU
BO3HUKAIOIIMX TPOoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uimii (00CyXkaeHusl, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIHS
COBMECTHBIX JICUCTBHUM, ONPEIACICHUE KPUTEPUEB IO OIICHKE KayecTBa
BBITIOJTHEHHO Y paOOThI M APYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiic TBUA:

YMEHHUE CaMOCTOSITEIbHO OMNpPEACNsATh LEMU JEATEIbHOCTH, IJIAaHUPOBATH,
OCYILECTBIATh, KOHTPOJUPOBATh U MPU HEOOXOIUMOCTU KOPPEKTHUPOBATH CBOIO
JeATeIbHOCTD, BRIOMpaTh Hanboiee 3(h(EeKTUBHBIE CITOCOOBI pemeHusT yaeO HbIX 1
MO3HABATENbHBIX 3a7a4, CAaMOCTOSITEIbHO COCTaBJSITh WM KOPPEKTUPOBATH
MPEIUVIOKEHHBIM  AJITOPUTM  JCUCTBUM TIPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJTy4€HHs HOBBIX 3HAaHMNA 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHUSX,
OIICHUBAaTh COOTBETCTBHE IMOJYYCHHOTO peE3yibTaTa 3asBICHHOM IIeNH, YMEHHE
UCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUH 3a/TaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeamMeTHhIX pPE3yAbTATOB IO OCBOCHHUIO O005A3aTEIHHOTO
COJZIepKaHUs, YCTAaHOBJICHHOTO AaHHOW (emepanpbHON paboueld MporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAay4YHbI€ 3HAHHSA, YMEHHS U CIOCOOBI



neucTBul, crneruuyeckue s OpeaMeTHoM oOnactu  «XuMus», BHIIbI
JNEATEIbHOCTH MO  IOJYyYEHUID HOBOTO 3HAHWS, €ro MHTEpIpETaluu,
peoOpPa3oOBaHUIO U MPUMEHEHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYaIIUSX.

K konIty oOyueHus B 8 KJ1acce rpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaxaTh C(OOPMHUPOBAHHOCTD Y 00 yJarOIMXCSl YMEHUI:

e PpAacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJIEKYJIa,
XUMUYECKHUM 3JIEMEHT, MPOCTOE BEIIECTBO, CJOMKHOE BEUIECTBO, CMECh
(oIHOpOIHAS ¥ HEOTHOPO/IHAS ), BAIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAasE Macca, KOJIMYECTBO BEMIECTBA, MOJIb, MOJIIpHAs Macca,
MacCcoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJOTa, OCHOBAHUE, COJb, DJIEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKUCJICHUS, XUMHUYECKas peakius, KiacCu@UKAIMs pPEaKIui: peakiuu
COCIMHEHUS, PEAKIMU Pa3JIOKEHUs, PEAKIUU 3aMEIICHUS, PEaKIUU
0oOMeHa, 3K30- U IHIOTEPMHUYECKUE PEAKIIH, TETIOBOM 3(PPEeKT peakiuu,
PO aToma, dBJICKTPOHHBIN CJIOM aTroma, aroMHas OpOWTalb, paauyc
aToMa, XMMHYECKas CBs3b, MOJSIPHAS U HEMOJSIPHAS KOBAJICHTHAS CBSI3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, PAacTBOP, MACCOBAsl J10JIs1 BEIIECTBA
(MpOIIEHTHAs KOHIICHTPAIINS ) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATHA U
MIPUMEHSITh 3TU NOHATUS IPU OTTMCAHUU BEUIECTB U UX MPEBPAIICHUIA;

e HCTIOJIb30BaTh XUMHYECKYIO CHMBOJMKY I COCTaBJICHUS (hopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OIpPEIECTITh BAICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCJICHHMS  JJIEMEHTOB B  OWHApHBIX  COCHMHCHHSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIWHEHUN MO
dbopmynaMm, BHUA XUMHYECKOM CBSI3M (KOBaJIEHTHAasE M MOHHAsA) B
HEOPraHU4YE€CKUX COCTMHEHUSAX;

e packpsiBatb cmbica llepuonmueckoro 3akona JI. W. Menpaeneesa:
JIEMOHCTPUPOBATh MOHMMAHHUE NEPUOJAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMUYECKUX AJIEMEHTOB OT WX MoJiokeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBaTh M XapakTepu3oBaTh TaOmuuHyro ¢opmy I[lepuoanueckoit
CUCTEMbl XMMHWYECKHX OJEMEHTOB: pa3jinyaTh TMOHATUA «TrJaBHas
noarpymma (A-rpynma)» u «nodounas noarpymmna (b-rpymma)y, Maneie u
OOJIbIIIE TEPUObI, COOTHOCUTH OO0O3HAYEHHs, KOTOpPHIE HMMEIOTCS B
tabmume «lleprognueckas cuctemMa xXumudeckux smementoB JI. W
MenneneeBay C YMCIOBBIMU XapPAKTEPUCTHUKAMU CTPOEHUS aTOMOB



XUMHYECKHUX 3JICMEHTOB (COCTaB U 3aps si7pa, 00IIee YCII0 AICKTPOHOB
U pacTupeieNIiCHUe UX TI0 JJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE SJIEMEHTBI, HCOPTaHUYECKHE BEIeCTBA,
XUMHYECKHE peakiuy (M0 YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEUIECTB, N0 TEINIOBOMY (D (DeKTy);

XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOKCTBA BEIICCTB
Pa3IMIHBIX KJIAaCCOB, TIOATBEPIK/Iast ONMCAHNE PUMEPaMU MOJIEKYJISIP HBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIH,

MIPOTHO3HUPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X KAY€CTBEHHOTO
COCTaBa, BO3MOJXKHOCTH TIPOTCKaHHWS XHMHYCCKHX ITPEBpAICHUN B
Pa3IMIHBIX YCIIOBUSX;

BBIYUCJIAITE OTHOCHUTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO [IOJI0 XHUMHUYECKOTO JJieMEeHTa 10 (opmyre
COCIMHCHHS, MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, IPOBOUTH pacdEThI
10 YPABHCHUIO XUMUIECKOU PEAKITHIH;

IIPUMEHATh OCHOBHBIE OIEpaIi MBICIUTEIbHOM IeITeIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 000OIICHNE, CHUCTEMATH3alNIo, KilacCU(PUKaIUIO,
BBISIBJICHUE TPUINHHO--CIICICTBEHHBIX CBS3EH — JJI1 M3y4EHHUS CBOMCTB
BEIICCTB M XHMHYECKHX PEAKIMH, eCTeCTBEHHO-HAYYHBIC METOIbI
MO3HAHUSA — HAOJIOJEHUE, W3MEPEHHE, MOJICIMPOBAHHUE, SKCIICPUMEHT
(peabHBIN U MBICJICHHBIN);

CJIEOBaTh  IpPABWJIAM  TOJb30BAHUS ~ XHUMHUYECKOM  MOCYIOM H
7abopaTopHBIM O0OpYIOBaHWEM, a TaKXKe TMpaBWIaM OOpaIeHus ¢
BEIICCTBAMH B COOTBETCTBHH C HWHCTPYKIHMSMH TI0 BBITTOJTHEHHUIO
Ja00paTOPHBIX XHMHYECKHX OITBITOB IO TOJYYEHHIO W COOMPAHHIO
razoo0pa3HpIX BEMIECTB (BOAOpPOJa M KHUCJIOPOaa), MPUTOTOBJICHHUIO
pacTBOPOB C ONPEAEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C TOMOIIIBbIO MHIUKATOPOB
(;makmyc, perondTaNenH, METUIOPAHXK U APYTHE).

K koniry oOyuenus B 9 kj1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TOHSATHIA: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJICHTHOCTb, SJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PEeaKIysi, XAMUIECKasi CBsI3b, TEIIOBOU A ekt
peakiuu, MOJb, MOJSIPHBIH  00BEM, pacTBOp,  DICKTPOJUTHI,
HERJIEKTPOJIUTBI, AJEKTPOJMTUYECKAsT JUCCOUMAIMSA, PEAKIMU HOHHOTO
oOMeHa, Karaqu3aTop, XUMHYECKO€ paBHOBECHe, OOpaTuMble U



HEOOpaTUMbIE PEaKIUU, OKUCIIMTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb,  BOCCTAHOBUTENb, OKHCIEHHME ¥  BOCCTAHOBJICHUE,
auIoTponus, aMpOTEPHOCTh, XUMHUECKas CBsA3b (KOBaJICHTHAS, HOHHAs,
METaJUIMYEeCKast), KpUCTAUIMYECKass pemETKka, KOpPpPO3Us METAUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKluu, MpeneabHO TOIMyCTUMast
xoHunentparus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHA U
NIPUMEHSTH 3TH ITOHATHS IIPU OMTMCAHUH BEIISCTB M UX MPEBPaICHU;
UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJIeHUS (HOpMyIl
BEIICCTB M YPABHCHUN XUMHUYCCKHX PEaKITN;

OTIPEAENATh BAICHTHOCTh U CTENICHb OKUCJICHUS XHMUYECKUX PJIEMEHTOB B
COCNMHEHMSIX PA3JIMYHOTO COCTaBa, NPHHAJIGKHOCTh BEIIECTB K
OTpe/IeIEHHOMY KJIacCy CO€IUWHEHU mo ¢dopMmyaaM, BUJ XUMUYECKOU
CBSI3M (KOBA&JIEHTHAs, HOHHAs, METAIMUECKasi) B HEOPTaHUYECKHUX
COCIMHEHHUSIX, 3apsJ]l HOHA M0 XUMHYECKOU POopMyIie, XapaKTep Cpe/bl B
BOJIHBIX PACTBOPaX HEOPTAHUIECKUX COSITMHEHHMA, THUIT KPUCTALTNY €CKO U
PEMIETKN KOHKPETHOTO BEIIECTBA,;

packpbiBath cMmbici Ilepuomnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAaHHWE: ONHUCHIBATh U XapaKTepPU30BaTh
tabmunyro ¢opmy lleproaudeckoil CUCTEMBI XUMHUYECKUX DIIEMEHTOB:
paziIMyaTh TOHSATUS «TJaBHas moarpymna (A-rpynmna)» U «mododHas
noarpymma (b-rpymma)», mambie W OoJsble TEPUOAbI, COOTHOCHTH
0003Ha4YeHMs, KOTOpPbIE MMEIOTCS B TMEPUOJAMYECKON Tabmune, c
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsja sjapa, OOIee YHCIO DJEKTPOHOB |
pacmpeneneHue WX IO JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIHE
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWMCTB 3JIEMEHTOB M MIX COCIMHEHHH B
npenenax MajblX MEPUOJA0B U TJIABHBIX MOATPYII C y4ETOM CTPOCHUS MX
aTOMOB;

KJIacCU(UIMPOBATh XUMHUUYECKHE SJIEMEHThI, HEOPTraHMUYECKUE BEIIECTBA,
XUMHYECKUE peakiuu (10 YUCITYy U COCTaBy y4YacTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3PQEKTy, M0 M3MEHEHHUIO CTEMeHEH OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapakTepu30Barh (OMHUCHIBATh) OOIME U CIHEMUPUICCKAE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPIXKIAs OIMHUCAHUE
npuUMepaMu MOJICKYISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIUN;

COCTaBJSITh yPaBHEHUS DIIEKTPOJUTHYCCKONW TUCCOIMAIUUA  KHUCJOT,
LIEJIOYEH U COJIEW, TTIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUIA HOHHOT O



oOMEHa, YypaBHEHHS pEaKIWi, MOATBEP)KIAIOIMNX CYIISCTBOBAHHE
TCHETUYECKOM CBSI3U MEXK/TY BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIBHBIX —PEAKITUi
MOCPEACTBOM COCTAaBJICHHUS AJICKTPOHHOTO OajlaHCca dTHUX PEaKITHii;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TPOTEKAaHUS XWUMHUYECKUX IPEBpaICHUH B Pa3IMIHBIX
YCIIOBHSX;

BBIYUCJIATE OTHOCHUTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MAacChl
BCIICCTB, MACCOBYIO JOJIO XHMHYECKOTO »JJeMeHTa 1o dopmyJe
COCTMHCHHUSI, MAaCCOBYIO JI0JIIO BEIICCTBA B PACTBOPE, IPOBOIUTH pacdETHI
110 YPaBHEHUIO XUMUYECKOW PEaKITIH;

coOmoaTh  MpaBWia  MOJIb30BAaHUS ~ XMMHYECKOM  TOCYIOM U
7a00paTopHbBIM  00OpPYIOBaHMEM, a TaKXe TMpaBuia oOOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHM C HWHCTPYKIHMSIMH TI0 BBITTOJTHEHHUIO
Ja00pPaTOPHBIX XHMHYECKHX OITBITOB TIO IOJYYCHHIO M COOHMpaHUIO
ra3o000pa3HbIX BEIIECTB (AaMMHAaKa M YTIJIEKUCJIOTO rasa);

NPOBOJIUTh  PEAKIMH,  IIOJTBEPIKIAIONIME KAuyeCTBEHHBIH  COCTaB
Pa3IMIHBIX BEIISCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI -, OpOMUI-,
uoaua-, kapOonar-, ¢ocdar-, cwimkar-, cynbdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS M HOHBI M3YYEHHBIX METAUIOB, MPHCYTCTBYIONIHE B
BOJTHBIX PaCTBOPaX HEOPTaHUICCKHUX BEIIIECTB;

IMPUMEHATh OCHOBHBIC OTIEPAIlMA MBICIHTEIBHOM JIEITeTbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O000OIIEeHHE, CHUCTEeMATHU3aIluI0, BBISBIICHUE
NPUIUHHO-CIICICTBEHHBIX CBS3EH — JIJIT M3YYCHHS CBOKMCTB BEIICCTB M
XAMHYECKUX PEAKIMH, EeCTECTBEHHO-HAYYHBIC METOJbI IIO3HAHUS —
HaOJII0/IeHUE, MU3MEpPEHUE, MOJEIUPOBAHHE, SKCIEPUMEHT (pealbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoandecTrBo yacoB
Ne HaumeHoBaHUe pa3ieJioB U DuiekTpoHHbIE (11U} poBHIE)
KonTpoJsbHbIE [pakTnuyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTeJbHbIE peCcypchl
padoThI padoThI
Pazned 1. [lepBoHayajibHbIe XUMUY€ECKHE OHATUS
Xumust — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKON ACATENBHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemectBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peaxiuu https://m.edso0.ru/7f41837¢

Hroro 1o paznerny 20

Paznen 2. BaxkHelinme npeacTaBuTe M HEOPraHnyecKUX BelleCTB
21 Boznyx. Kucnopoa. [onstue 5 bubnnoreka LIOK

' 00 OKcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsr. [lonsitue 06 5 1 1 bubnnoreka LIOK

' OCHOBAHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KITaCChI 11 1 1 bu6mmoreka [IOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. [lepuoanyecknii 3akoH u Ilepuoguyeckas cucrema xummudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHBIE PeaKIUN



https://m.edsoo.ru/7f41837c
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[Tepuoauuecknii 3aK0H 1

31 [lepronnueckas cucrema 7 bu6munoreka [JOK
' XUMHYECKHX deMeHToB [1. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma
Xu )
MHYECKAs CBS3b BuGmorexa LIOK
3.2 OKHACIATEIIBHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIILHBIC PEAKIIUU
Bbu6munoreka [JOK
" 15
TOTO 1O pasaeity https://m.edsoo.ru/7f41837c
PesepBHOEe Bpems 3 Bubmorexa OK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 63

[NIPOTPAMME



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

KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB H TeM g poBbie
Ne ni/m P Konrtpoabnsie | IlpakTuueckne (pp )
MPOrpaMMBbI Bcero o0pa3oBaTeJIbHbBIE
padoThI padoThI
pecypcsbl
Paznen 1. BemiecTBO M XUMHYECKHE peaKIUH
11 [ToBTOpEeHUME U yriryOneHue 3HaHUI 5 1 bubnunoreka [IOK
' OCHOBHBIX Pa3/IeNIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX 4 bubmuoreka [IOK
' peakiuii https://m.edso0o.ru/7f41a636
DJIEKTPOJIUTHYECKAS JUCCOIUALIHSI. bubmuoreka [IOK
1.3 8 1 1
XUMHUUYECKUE PEAKIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paznen 2. HemeTa/uibl M MX cOeIUHE HUSI
21 OO0mas XxapakTepuCcTHKa XHMHUYECKUX 4 1 bubmmoreka [IOK
' snemeHTOB VIIA-rpynnel. "amorenst https://m.edsoo.ru/7f41a636
06 XapaKTepUCTHKA eCKH
2.2 3neH1\jZ$II{To§ VIAI-)I/I THHBI X?:H; u eé ’ 6 brbmmorexa [IOK
' TPYIRL. L-€p https://m.edso0.ru/7f41a636
COCITMHCHHUS
06 apaKTepUCTHKA ec
23| ewerton VA-pynmas, Asor, qocdop x| 7 ;| BuGmoremIOK
' TPYHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHCHHUS
06 XapaKTepuCcTHKA ec
2.4 BHGIII/II?}[ITO]S |\K/FA?PI mnm leff;eq 0 Kix 8 1 2 Bubmmorera LIOK
' ) {PYIIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazngen 3. MeTajljibl M UX CO€TMHE HUS

. bubmmoreka [IOK
3.1 Obmpe cBoficTsa MeTaNIOR 4 https://m.edso0.ru/7f41a636
. bubmuoreka [IOK
3.2 Bakueiinme MeTallIBI M UX COCAUHCHUS 16 https2/m.edsoo.ru/7f41a636
Hroro 1o paznerny 20
Paznen 4. Xumusa u okpyskamomas cpeaa
41 B 3 bu6mmoreka [IOK
: €IeCTBA ¥ MAaTEPUaJIbl B JKU3HU YEIIOBEKA https //m.edsoo.ru/ 7412636
HUroro no pazneny 3
p 3 bu6nunoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHE

8 KUIIACC
KoumnuecTrBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIe
Tema ypoka Konrpoubnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBarejibHbIE
padoThI patdoThI
pecypcebl
1 [Ipeamer xumuu. Posb XuMuu B )KU3HU 1 bu6nmoreka [JOK
yenoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
2 TTousTHe 0 MeTOMAX ITO3HAHUS B XUMUU 1 Brbmaorexa HOK
https://m.edsoo.ru/ff0d227e
[pakruueckas pabota Ne 1 «[IpaBuna
3 paboThl B TaOOPaTOPUH U TPUEMBI 1 bubnuotexa LIOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucteie BemecTBa u cMecH. CiocoObl bubmmoreka [IOK
4 . 1
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 <§;KT£;Z€HC§:’[C;:C§;1H; npuMepe 1 bubmmorera LIOK
A . PHNEP https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPEHHOMU COJIH )»
bu6nunoreka [JOK
A 1
6 TOMBL H MOTCIyIET https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DIEMEHTHI. 3HAKU 1 bubmuoreka [IOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmunorexa [IOK
8 [IpocThie 1 COXKHBIE BEIeCTBa 1
P i https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YdeHHUE 1 bumorexa LIOK
YPPHOE YA https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.

bu6nmmoreka [IOK
10 Xumuyeckas Mysna. BameHTHOCTB
Gopuy, https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIECMEHTOB
11 OTHocuTeNbHAs aTOMHAs Macca. bubnnoreka [IOK
OTHOCHUTENbHAsI MOJIEKYIISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XAMHUYECKOTO bubmuoreka [IOK
DJIEMEHTA B COEAUHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. MoJib. bubmuoreka [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3nyecKkrue U XUMUIYECKUAE SIBIICHUSL. bubmuoreka [IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIIOBUS MPOTEKAHUS bubnunoreka LIOK
15 .
XUMUYECKUX PEaKUUI https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs] MaCChl BEIIECTB. bubnuoreka [IOK
XWMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B cle KO €CTBa, Macc
17 B: Iq;TJJIsaH:j ;]:;eH:IZM rHMHI:ieCKHX brbmmorexa [IOK
B i P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanuss XUuMHUECKUX PEaKIUT
18 (coe I/IHq;HI/Iﬂ A3JI0KCHUS " buomorexa LIOK
A P : https://m.eds00.ru/ff0d3f34
3aMeIleHMs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuknoneauct. O6odIEHNEe U bubmmorexa TIOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTh3aIus 3HaHU |
20 KonTponbHas padora Nel o reme bubmuotexa LIOK
«BeliecTBa U XMMUYECKUE PEAKITUM» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubmuotexa LIOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeecTBo. O30H

dusnyeckre 1 XMMAUUYECKUE CBOMCTBA

22 KUCIIOpo/ia (peaKkuny OKUCIICHUS Bronmoreia LIOK
oA KH ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue o6 oxcumax
CriocoObl oTydeHu s KUCIOpoa B
23 1a00paTOPUH U TIPOMBIIITIEHHOCTH bubmoreia OK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TeroBoi ddxpekT XUMHUUECKOI
peaKkiuu, MOHATHE O bubnuoreka [IOK
24
TEPMOXUMUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYECKUX PEAKIIUIX
TonnuBo (HEdTh, yroiab U METaH).
25 3a 513HeH(I/qu);To3 yra CrocoObI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
IIpa eckas pabota Ne 3 1o Teme
26 «l'P}OKm:HHIZ: ;II/I 2061/1T aHue KrII/IC ToMo a bubmorexa TIOK
A . p fIoposa, https://m.edsoo.ru/ff0d4ae2
M3y4eHHUE ero CBONUCTBY
97 Bonopon — anieMeHT u mpocroe bu6motexa LIOK
BenecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
Bojaopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE 0 KMCIOTaX W COJIAX bubmmorexa TIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI TOTydeHus BOJOPO/Ia B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTtuueckas pabdora Ne 4 o Teme
bu6nunoreka [JOK
31 «lonmyyenue u cobupanue BOAOpOa,

HU3YyYEHUE ETO CBOKCTB)

https://m.edsoo.ru/ff0d4f42
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MossipHBIii 005EM Ta30B. 3aKOH

bubmunorexa [IOK

32
ABorajzipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIUUeCcTBa
33 BEILIECTBA ra3a 0 €ro U3BECTHOM bubmoreia OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEITIECTBA MU 00BEMY
Brrunciaenust 00L,EMOB ra3oB 10
34 aBHEHUIO PEAKIMHA Ha OCHOBE 3aKOHA bubmorexa TIOK
ypas peariu https://m.eds00.ru/ffod5708
00BEMHBIX OTHOIICHUH ra30B
35 Du3nYeCcKue U XUMUYSCKHE CBOMCTBA bubmnorexa [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 00 bubnuoreka IIOK
WHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HaceieHHBIC
37 )54 HI[eHaCBIpeHHBII; aCTBOPBI N];.CCOBa}I bubmoreia OK
1 p PBI- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIIECTBA B PAaCTBOPE
[Ipakrraeckas padora Ne 5 mo Teme
38 «[IpurotoByieHuE pacTBOPOB C bubmuoreka [IOK
OIpeeIEHHON MacCOBOM 10yen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIECTBA»
39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KiaccupuKkaius, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonmyyenue u XuMHUeCcKUe CBOMCTBA
41 KI/ICJ'I}:)qTHBIX OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJIACCH (PUKAIHS, bu6nmmoreka [IOK

HOMEHKIIATypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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

43 [lonydyeHne u XuMHuyeckue cBOMCTBA bubnnoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccuukanus, Bbu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?2
45 [lonmydyeHne u XUMHUUYECKHE CBOMCTBA bubmuotexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHME): HOMEHKIATYpa,
(cpensne) P Bu6nunoreka [JOK
46 CrocoObI TOTYUEHH S, XUMUYECKIE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTtuyeckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33]1a4 [10 TEME bubnmoreka [IOK
«OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
48 I'eneTnyeckas cBs3p MEXIYy KllaccaMu bubnmnoreka [IOK
HEOPTaHUYECKUX COCTMHEHU I https://m.edso0.ru/00ad9a50
bu6nmmoreka [IOK
49 006006 i
ODMICHHE M CHCTEMATHSALHA SHARIH https://m.edsoo.ru/00ad9ch2
KontponbHas padora Ne3 no teme
" bu6nunoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1a
COCTMHEHU I
[IepBbIc MONBITKH KIACCU (PUKALTUH
P Qucan bubmuoreka [IOK
51 XUMUYECKHX 3eMeHTOoB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPyIIax CXOMHBIX AJICMEHTOB
Ilepuoguueckuii 3aK0H U
52 Hepnonnqecxaﬁ CHCTEeMa XUMHUYCCKUX bubmorexa [IOK
PHO https://m.edsoo.ru/00ada52c
aneMenToB /1. 1. Mennaeneera
53 [lepropl, TPYIITBI, TIOATPYITIIEI bubnnorexa LIOK

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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Ctpoenue atomoB. COCTaB aTOMHBIX

bubmunorexa [IOK

>4 sep. M3ortonsl https://m.edsoo.ru/00ada342
CtpoeHue IIeKTPOHHBIX 0007I04YeK
55 aT(FMOB BJ'IeMeHTF())B [lepuoanueckoii bubmmotexa TIOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJ0KEHUIO B bubmmoreka [IOK
Ileproanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leppoanyueckoro 3akoHa ajst
57 pa3BuUTHUsA HayKu U npaktuku. 1. WM. bubnuotexa LIOK
MeHnieneeB — y4u€HbIN, TIeIaror 1 https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DJIEKTPOOTPHULIATETEHOCTH aTOMOB bubnuoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bu6nunoreka [JOK
59 Honnast xumieckas caAsb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosipHast XuMU4ecKas bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoIsApHas XUMUYECKast bubmuotexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Creneib okcIeHHs https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKMCITUTENIA B BOCCTAHOBHTEITU bubmorexa TIOK
https://m.edso0.ru/00adb076
65 KonTponbHas padota Ne4 o reme bubmuotexa LIOK
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«Ctpoenue atoMa. XUMHUYECKasi CBSI3bY

https://m.edsoo.ru/00adb486

66 PezepBHBIii ypok. O600mICHIE 1 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHbIii ypok. O6001mICHNE 1 1 bu6motexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHbIii ypok. O6001ICHNE 1 1 bu6muotexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1IO 68
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9 KUIACC

KoJsnuecTrBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckne bp
n/m Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcebl
[leprnonnuecknii 3aK0H.

1 [lepronuueckas cucrema 1 Bbu6nunoreka [JOK
XUMHYECKHX dyemMeHToB J1. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubmuoreka IIOK
2 CBOMCTB XMUMHYECKUX JJICMCHTOB 1
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanust 1 HoMEHKIaTypa 1 bubnnoreka LIOK
HEOPTraHWYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMHYECKON CBSI3U U TUIIBI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbsHas padora Nel mo teme

5 «lloBTOpEHME U yriyONeHne 3HAaHUN 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
peaKIuii o pazIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHYECKOU

7 CaKITUHU Homine 0 TOMOTCHHBIX U 1 buomorexa LIOK
PEaKIIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUSIX
[loHsITHE 0 XUMHYECKOM PaBHOBECHH.

P bu6nmoreka [IOK

8 ®daxTopsl, BIUAIOLME Ha CKOPOCTh 1

XUMHYECKOHN PE€aKn U IIOJIOKCHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOTO paBHOBECHUA

OXUCIUTEIIHFHO-BOCCTAHOBHUTEIBHEIC

bubmunorexa [IOK

d peaKiuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTUYECKON
10 muccorranu. CUIIbHBIE U clIa0bIe bubmiorexa LIOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 Honurie ypaBHEHU S peaKLid bubmaorera IOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOHMCTBA KUCIIOT U
12 OCHOBAHM B CBETE IPEACTABICHUI bubmorera HOK
pfl : https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTHYECKON TUCCOLHAIUH
Xu €CKHEe CBOMCTBA COJICH B CBETE
13 o ;VI Hc:aBJIeHI/I; olg S bubmoreia HOK
pea . https://m.edsoo.ru/00add8h2
AJIEKTPOTUTHYECKON TUCCOIMAITUH
bu6nmmoreka [IOK
14 TTousiTue o ruApOIN3€E COIEH
P https://m.edsoo.ru/00add9d4
15 O0o01IeHEe U CUCTEMaTH3AIUS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxtnueckas padora Ne 1.
16 «I?emei:le 31(2111:: Hl\:eHTaJILHLIX buomoreia HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KouTposneHas padora Ne2 o teme
17 «9neIF<)r onnmiecxaﬂ WCCOLIMAIINA bubmoreia OK
p a1 HHATHA. https://m.edsoo.ru/00addecO
XVWMUYECKUE PEAKIIMU B pACTBOPAX»
00 apaKTEPUCTHUKA TaJIOTE€HOB.
18| Xunucortie caoficraa wa npuvicpe BuGmorexa LIOK
p P https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposonopoa. ConsiHast KUCioTa, bubmuotexa LIOK
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XAUMUYECKUE CBOMCTBA, MOJIyYCHUE,
NIPUMEHEHUE

https://m.edsoo.ru/00ade 104

[pakruueckas pabota Ne 2 o reme

20 «llonmyueHue CoNSIHON KUCIOTHI butmmorera LIOK
N . ’ https://m.edsoo.ru/00ade 348
u3ydeHue e€ CBOMCTBY»
Beruncnenus no ypaBHEHUAM
21 XAMHYECKUX PEAKIUi, eCITH OJNH U3 bubmorexa IOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OOmas xapakTepucTUKa 3JIEMEHTOB bubnuoreka [IOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
ANIoTpomHbIe MOAU(PHKALIMH CEPHI.
23 Haxoxnenue cepbl U €€ coeiMHEHU I bubnmnoreka [IOK
B IIpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoi0po, CTpOCHHUE, bubnunoreka LIOK
¢u3nyecKkue U XMMUYECKUEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHasi KUCIIOTA,
25 ¢u3nyeckne U XMMUYECKUE CBOICTBA, Brommoreia LIOK
https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMUUYECKHE PEaKIHH, JISKAIIE B
OCHOBE MIPOMBIIITICHHOTO CrIocoba
26 MOJTy4EHU s CEPHOMN KUCIIOTHI. bubnnoreka LIOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIllel Cpezibl COeIMHEHUSIMHU
cepsl
97 Berunciaenre MaccoBOi 10JIM BEIXOAa bu6nunoreka [JOK
MPOJIyKTa pEaKIuu https://m.edsoo.ru/00adec8a
28 OOmas xapakTepruCTUKa DJIEMEHTOB bubmoreka [IOK
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VA-rpynibl. A30T, pacrpocTpaHeHue
B Mpupoje, Gpu3nveckue u
XUMHUYECKHE CBOKMCTBA

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

AmMuak, ero ¢pusnyeckue u

Bu6nunoreka [JOK

29 XUMIICCIIC CBOMCTRA, HOMyserae 1 https://m.edso0.ru/00adf004
MPUMEHCHHE
[Ipa eckass padota Ne 3 1o Teme
30 «I?IOJI;T H:HI/IKG ZMpMI/Ia;a u3 rE:H;eh::ro bubmorera HOK
. 1 > 1Y https://m.edso0.ru/00adf180
CBOHCTBY
31 A30THast KHCIIOTa, e€ (u3nyeckue u Bbu6nunoreka [JOK
XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnue HUTPATOB U COJEN
aMMOHHUSI B KAYECTBE MHHEPATbHBIX
32 noOpeHnit. XuMHu4eckoe bubmorexa [IOK
Y ' y https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl
COCTMHEHUSIMH a30Ta
®docdop. Oxena gocdopa u
33 (1)00(1()%)0 pHaH mcn(cl));)a@(;imggzme u bubmotexa TIOK
P . https://m.eds00.ru/00adf68a
XUMUYECKHE CBOWCTBA, IIOJTYICHUE
Hcnons3oBanue gocdaToB B
Ka4eCTBE MUHEPAIbHBIX YIOOPCHUH. bubnuoreka [IOK
34 .
3arpsi3HeHHE TPUPOIHON CPEIb https://m.edsoo.ru/00adfc20
docaramu
Yraepona, pacnpocTpaHEeHHE B
35 npu I()) IeL (li)mnzecm};e U XUMHYECKHE bubmorera [OK
PEPOIE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux GU3ndYecKue u bubnnoreka [IOK

XAMHUYECKHE CBOICTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoNOornyecKkue npoOiemsl,
CBsI3aHHBIE ¢ OKcHuloM yriepozaa (IV)

N bubmuoreka IIOK
37 VYronpHas KucinoTa u e€ cou
https://m.edsoo.ru/00ae006¢c
[Ipakrraeckas padorta Ne 4 o Teme

38 '"Tlosryuenne yriaekucinoro rasa. bubnnoreka LIOK
KauecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHauanbHBIE TOHATHS 00
39 OpraHMYEeCKUX BEIICCTBAX KaK O bubmorera [OK
P B https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIIIepoia
40 Kpemuuii u ero coeuHeHus bubmmorexa [IOK
P s https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabdora Ne 5. Pemenue

41 SKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmoreka [IOK
«BaxkHelme HeMeTaUIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHU S
KonTponrsnas padota Ne3 mo teme

N bubmuoreka IIOK
42 «BakHerme HeMETaIbl U HX
https://m.edso0.ru/00ae0e18
COCTUHEHHU S
OOmas xapakTepucTuka XHMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U bubmuoreka [IOK
MeTaJUTMYeCcKas KpUCTATHYECKast https://m.edso0.ru/00ae103e
pewmerka. dusnyeckue cCBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

. bu6nmoreka [IOK

44 DJIEKTPOXUMUYECKUN PSJL

HaNpsHKEHU N METAJIOB

https://m.edsoo.ru/00ae1156
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O6ume crocoObl TOTydeHUst
MmetaiioB. CrutaBbl. Beraucnenus mo

bubmunorexa [IOK

45 i
YPABHCHHAM XHMUHCCIHX PCariit, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MpUMECH
46 [ToHsATHE O KOPPO3HH METAILIIOB bubmorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6nunoreka [JOK
47
Wlenomsie MeTans https://m.edsoo.ru/00ae 14b2
48 OKCHUIbl M TUAPOKCUIBI HATPUSA U bubmuoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 IllenouHo3eMeNbHBIC METAIUIBI — bubmuoreka [IOK
KaJIbIIMH ¥ MarHuu https://m.edsoo.ru/00ae15e8
50 Baxuelinme coenHEHMS KaTbIIHs bubmorexa I[IOK
a H https://m.edsoo.ru/00ae15e8
51 O0001IecHNE B CHCTEMATH3aAI S
3HAHUH
59 JKécTtkocTh BOJIBI M CIIOCOOBI €€ Bbu6nunoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae 1886
[Ipakrrueckas padorta Ne 6 mo Teme
i . bubmuoreka IIOK
53 DKEcTKOoCTh BONBI 1 METOMBI €€
" https//m.edsoo.ru/00aelae8
yCTpaHEHHUS
. bubmmoreka [IOK
54 AmoMHIA https://m.edsoo.ru/00aelc64
55 AmoTepHbIe CBOHCTBA OKCHIA U bubmuotexa LIOK
THUPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bubmuoreka IIOK

https://m.edso0.ru/00ae1d86
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OKcubl, THAPOKCUABI U COJIU JKele3a

bubmunorexa [IOK

S (II) u xenesa (III) https://m.edsoo.ru/00ae35e6
58 O0o01eHNe U cCHCTeMaTU3alHs
3HaHUI
Ipakruueckas pabota Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunoreka LIOK
59 .
«BakHelme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSDY
Beraucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUid, €CITH OJTUH U3
60 peareHTOB J1aH B U30BITKE WU bubnnoreka [IOK
COACPKUT pUMecH. Boruncienus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIA BBIXO/A TTPOIYKTa
peaxkuu
61 O0o01meHne U cucTeMaTu3aus
3HaHHUI
KonTponbsHas padora Ne4 o reme
62 «BaxHeHme METaJlIbl B UX
COCTUHEHUS
63 BemectBa 1 Marepuaiibl B bubnunoreka LIOK
MTOBCEHEBHOM JKM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEeHHE bubnnoreka LIOK
OKpYXKaIoIIeH cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemenun bubnnoreka LIOK
9KOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHbIii ypok. O600meHNE 1 bubnunoreka LIOK
cucTeMaTu3alusa 3HaHui https://m.edso0.ru/00ae0d0a
67 PezepBHbIii ypok. O6001mICHIE U bubmuotexa LIOK
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cHUcTeMaTHU3al g 3HaHU U

https://m.edsoo.ru/00adh33c

68 PezepBHbIii ypok. O600mICHNE U

cucTeEMaTHU3anus 3HAaHUU

bubmunorexa [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

» Xumus, 8 knacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., AkumonepHoe
obmectBo «M3narenpctBO «IIpocBerienner»
» Xumus, 9 xnacc/ ,Ky3nenosa H.E., Tutosa U.M., I'apa H.H. AkumonepHoe

obmectBo «M3narenpctBO «IIpocBerienner»

METOJANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA
Xumus : pabouas mporpamma : 8—9 kiaccel / H. E. Ky3nenosa, H. H. I'apa. —

M. : Benrana-I'pad, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
UHTEPHET
http//www.chemnet.ru I'azera « Xumusi» u calt ajis yautens «5 uay Ha ypoxk
XUMHWD)

http://him.1september.ru Equnas xosutexuust [LIOP: [IpeqMernas kosuekius
«XUMHUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIC
skcniepuMenThI: Xumus. Komnekius Poccuiickoro 0611eo06pa3oBaTeIbHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. Aimk6epoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaia MKOJbHUKOB 10 XUMUU



http://chem.rusolymp.ru Oprannyeckast XUMusi: SJIEKTPOHHBINA Y4EOHUK 15
CpEIHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: SIEKTPOHHBIN yUEOHUK
http://mww hemi.nsu.ru OTKPBITBII KOJUISHK: XUMHUS
http://www.chemistry.ru JlucTaHIIMOHHAS OJTMMITHA/IA TT0 XUMHH:

TEJIEKOMMYHHUKAIITMOHHBI 00pa30BaTeNbHbIN MPOEKT






