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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3JesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOLINXCS, ONIPEIEIISIET BO3MOXKHOCTH IPEAMETA JJIS peaTi3aliu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUOB Y4eOHO-IIO3HABATEIbHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH JJisi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHMH 00€CIeYMBAIOTCSA CHElM(UKON conaepixaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ m3ydeHuro. CopepaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHM30BaHbl 10 NPUHLUITY IOCIEAOBATEIBHOIO Pa3BUTHsA 3HAHUKW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKLIMU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOIUT C IPUBJICUCHUEM 3HAHU U3 paHee U3YUEHHBIX y4eOHBIX IpeaMeToB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «Du3ukKa. 7 KIacey.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOTo IpeaMeTra COCTOMT B (OPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILEHNHU K HAyYHbIM METO/aM [TO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIIEHUHM, CIIOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOLIMX MPHOOPETEHHIO OOY4YaroIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh MX MPHU PEIICeHUH NpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JeSTEbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
cpensl,



— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1ee YnCIIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tema u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiuue Bemects. [lonstue o merogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAas MOJIEKYJsIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHHH.

Konungectso BeniectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChHI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COCTUHEHHI.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUeCKnue ypaBHeHHs. Kiaccupukamuss XUMHUECKUX PEeaKInit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBWiIaMu pabOThl B J1abopaTopuu U NMpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM OOOpPYIOBAaHHEM, M3YUYEHHE U OINMUCAHUE (DPU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
NPOKaJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOM) IBJICHUH, HAO0eHNe U
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnil (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3anMoJieiicTBHE Xkerne3a ¢ pacTBopoM coiu Meau (1), n3ydenne cnocoOoB paznesnieHus: cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULINS, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeJe MOJIEKYT
(IIapocTepKHEBBIX ).

BaskHeiilue npeacTaBUTeId HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4YeHHs KHUCIOpOJa B J1abOpaTopuu H
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — autoTporiHas MOJU(pHUKAINS
KHCIIOpO/ia.

TemoBoit 3(PexT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUUYECKUE peakuMH. TomnuBO: yrosb M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIEHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Bonopoxa — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoa B mpupoie, Gu3ndecKkue
U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u conu.

MoutsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpUMOCTH BelIeCcTB B Boje. MaccoBas 10 BelECTBa B
pacTBope. XuUMHUECKUE CBOMCTBa BOAbl. OcHOBaHus. Poib pacTBOpoOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCUJI0B. DU3HNUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanus. Kiaccudukanmst ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Howmenknarypa ocHoBanuil. dusznueckue M XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAHHI.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. OU3NYECKUE U XUMHYCCKHE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJIeHi.

['eneTndeckasi CBA3b MEXKIY KJIaCCAaMU HEOPTAHMUECKUX COSMHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOZHUKHOBEHUS M TMPEKpAIICHUsI ropeHus (mokapa), 03HaKOMJICHUE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaom wmemu (1)
(BO3MOKHO MCIIOIB30BaHUE BUIEOMATEPHAIIOB), HAOJIIOACHIE 00Pa3II0B BEUIECTB KOJIMYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljiamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPTraHWYECKHX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicTBus okcuaa Meau (1) c pacTBopoM cepHOIt KMCIOTHI, KUCIOT C METaJllIaMH, peakui
HEWUTpanu3aluu, MOJy4YeHUe HEPACTBOPUMBIX OCHOBaHUH, BHITECHEHHUE OJTHOTO METalljia IPyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHeimme Kiacchl
HEOPTaHUYECKUX COCTMHECHHI.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbie MOMBITKH KTacCU(PUKAIINN XUMHIECKUX 71eMeHTOB. [IoHSITHE O Tpynmax cXOAHBIX
AIIEMEHTOB (IIIETIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTepHbIC OKCUABI U TUIPOKCHUJIBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.



Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DneKTpoHbl. CTpOEHHE AIEKTPOHHBIX
obOonouek aroMmoB mepBbix 20 XuMmuueckux nsnemMeHTOB Ilepuoanyeckoit cucremsr [ W.
MenpeneeBa. XapakTepuCcTHKa XMMHUECKOIO JIEMEHTa 10 €ro nosioxkeHuto B [lepuoauueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FloHHAas! CBSI3b.

Crenenp  okucineHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3loB BEIECTB METAIOB U HEMETAUIOB, B3aUMOJCHCTBHE T'MJIPOKCHA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (TOpeHue, peakiiuy pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
Yyepe3 UCTOIB30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MIOHATUM, TAK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHbIN QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAONIIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

Bbuonorus: porocunTes, apixanue, ouocgepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMHUYECKON CBsA3M. THIBI KPUCTAUIMUYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEIECTBA OT THIMA KPUCTALTUICCKON PEIIETKN M BUIa XUMUUECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XUMHYECKUX PEaKIUi M0 Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
Y4aCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3((DEKTyY, 0 U3MEHEHHIO CTENIEHEeH OKUCIIEHUs
XUMHYECKHX JJIEMEHTOB, 10 OOpaTMMOCTH, T[I0 YyYacTHIO Karajau3aropa). OK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMHUUYECKHE YPABHEHUSI.



[TonsiTie 0 ckopocTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpAaTHMMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [lonsTtue o xumuueckom paBHOBecHH. DAKTOPBI, BIUSIOMIME HA CKOPOCTh XUMUYECKON
pEaKIuu U MOJI0KEHHE XMMHUUECKOTO PaBHOBECHSL.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHMU3M TUCCOLIMAIIMU BEIIECTB C Pa3IMUHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu moHHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKMii HMOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
IpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuainuu. KadecTBeHHbIE peakiMud Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUN
KHCTIOT, IIeJ0Yel U cosiel (BO3MOKHO UCIIOJIb30BAHKE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHue, peakluyd paslIokKEHUsl, COCAMHEHHS), pacIiO3HABAHUE
HEOPraHMYECKUX BEIIECTB C TOMOINbID KAueCTBEHHBIX pEakUWid Ha MOHBI, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a7au.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble crereHu okucieHus. CTpoeHrne U (U3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBosopos, CTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmmire Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOU KHCIOTHI, KaueCTBEHHas peakius Ha cyinbdaT-uoH. Haxoxnmenue cepol U eé
COEIMHEHUH B MpHUpoje. XUMUUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl COSUHEHUSIMH CEPbI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIEHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEeHHS. A30T, paclpoCTpaHeHHEe B Tpupone, Quudeckue u
XuUMH4YecKne cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckiue U XUMHIECKUe
CBOMCTBA, MojyueHre u npuMmeHerne. Conmu aMMOHUS, WX (U3UYECKUE U XUMUYECKHE CBOMCTRA,



npuMmeHenue. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KUCIOTa, €€ MOJIyuyeHHeE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenui. XUMHUECKOE 3arps3HEHHE OKPYXKAIOUIeH cpeibl COSUHEHUsIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBA, moiydyeHue. lcmonbp3zoBanue ¢ochaToB B KauecTBE
MUHEPATBHBIX YIOOPEHHIA.

O6mass xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMHUIECKue cBoiicTBa. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxkcupsl yriaeposaa, ux pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOr0 MOTEIUICHHS KJIMMaTa, MapHUKOBBIA APQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SIHCTBE.

[lepBoHayanpHbBIC TOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COCNMHEHHSIX YTJepoja
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKA
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U TPOMBINUICHHOCTH. [loHsTHE O OMOIIOrMYecKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
yIJIEBOAAX — W WX POJHM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraieHuss o6 okcunae kpemuus (V) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
6€30I1aCHOr0 MCI0JIb30BaHMs CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COECJUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasnamMu cepel M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yuYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COeNUHEHUN
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THHIX U (PochHOpHBIX yrnoOpeHui,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (hocaT-uoH U U3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEb0 (BO3MOXKHO HCIOJIb30BAHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJETEeH KpPUCTAJUIMYECKUX pEeHIETOK anmasa, Trpadwura,
¢bysepeHa, 03HAKOMIJIEHUE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTa3a, MoIydyeHue, coOnpaHue, paclo3HaBaHue U U3y4yeHHe CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAUeCTBEHHBIX pEakIui Ha KapOOHAT M CHJIMKAT-HOHBI H



W3y4eHUE [MPU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHUIMKATHON
MPOMBILIUIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxxHelme HeMeTauIbl U UX
COCTMHEHUS».

MeTa/lIbl M UX COCAUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepnonnueckoit cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METaJUIMUYECKas KPUCTALUIMYECKAs peHIETKa.
DNEKTPOXUMUYECKUN Pl HanpspkeHUHM MerauioB. Pu3nyecKkne W XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoOBl 3alMThl UX OT Koppo3uu. CrjaBbl (CTaslb, YyryH, AIOPATIOMUHUH, OpoH3a) M UX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3€eMeNnbHBIE METAIIBI MATHUM U KalbIUi: NoJI0keHue B [lepuonnueckoii cucteme
xuMuueckux sneMeHToB J[. M. MenzeneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MHPUPOJE.
Pu3nyecKkue U XMMHUYECKHE CBOMCTBA MAarHus W KailblUs. BaxHelline COeIMHEHUs KaabLUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousznyeckue U XUMHUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTy4CHHE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUYEHUE
pPe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO UCIIOIB30BaHNE BHIE€OMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi U HATPUsi C BOJOH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, MpoIlecca TOPEHHUs xKeje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, Kajablus, aIFOMUHUS, IMHKA, xkene3a (I1) u sxenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCH/IA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomip MpH XUMHUYECKHX OXOTax u
OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
BenlecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pa3IoB MaTepHalioB (CTEKIIO, CIIABbl METAIJIOB, MOJIMMEPHBIE MATEPUATIBI).

Meostcnpeomemnuwie ceasu



Peanu3anus MeXNpEeIMETHBIX CBS3€H MPU M3YYCHUH XUMHUH B 9 KiIacce OCYIIECTBIIACTCS
qCpe3 UCIIOJIb30BAHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ, ABJIAOIIUXCSA
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOI'O IUKJIA.

OO0111e eCTeCTBCHHO-HAYYHbBIC MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TCOPHs, aHATU3,
CHHTE3, KiacCH(HKAIUA, TMEPUOTUYHOCTh, HAOIIOJICHUE, JKCIEPUMEHT, MOJICINPOBAHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®usuka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJI, HW30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAsI PEIIETKA, CIUIaBbl, (PU3NIECKIE BETMUUHBIL, CTAHUIIBI
U3MEpEHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoMHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS HPOTrPaMMbl OCHOBHOrO 0OIIero o0pa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4EeHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATM3ALUN O0yYarOIUXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKH B J>KM3HHU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOM MHGpOpManuUeil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUSI O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoOOpa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOINIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TON y4eOHOW AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHHE U MIOCTYIKH CBOMX TOBAPHUILEH C O3UIIMN HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTABICHHUS O  BEIIECTBE UM  XUMHYECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSl HAyKM M COCTAaBISAIOIIME OCHOBY JUIS



IOHUMAaHMsI CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C MIPUPOJHON CPEOi, O POJIM XMMHUHU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIGHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYEHHUE HOBBIX 3HAaHUM 10 XHMHH,
HeoOXoauMble Ul OOBSACHEHHS HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUMN, II03HABATENIbHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOH, NOCTYHNHBIMH TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEepec K OOYyYEHMIO M IO3HaHUIO, JIFOOO3HATENbHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOCKTHONW M MCCIIENOBATEIBCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

OCO3HAHHE LICHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUA WM HENPUATHE BPEIHBIX IPHUBHIYCK
(ynorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJICHHS IPAaBHI
0€3011aCHOCTH ITPU OOPALIEHUH C XUMUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHUIO MPO(dEecCcHii U Tpyaa pa3IudHOrO poJia, YBAKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HaHUM 1O XUMMH, OCO3HAHHBI BBIOOP WHAMBHUIYAIBHOM TPACKTOPUM MPOJODKEHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopeCcCHOHATBHONW MAEATENbHOCTH W Pa3BHTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJTAITUPOBATHLCS B TIPOPECCHOHATBLHON CPE/IE;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11e51IecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAK)K€ B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTy4YaeMble IPU U3YYEeHUH XUMMH, IJIs pEIIeHUs 3aj1a4,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEeAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KYJBTYpBbl, OCO3HaHUS INI0OOATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJeM U MyTell MX pelieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUIEHHS, YMEHHSI PyKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTATOB BBIIENAIOT 3HAYUMbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3HaBaTebHBbIC YHHBeEPCAIbHbIE YUeOHbIE e CTBHSA

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACNIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh



B3aUMOCBSI3b C JIPYTUMHU HOHATUSMH), UCIOJIB30BATh HMOHATUS sl OOBACHEHHs OTAEIbHBIX
(baxTOB U SBJICHUH, BEIOUPATh OCHOBaHUS M KPUTEPUH JUTSI KIaCCU(UKAITIN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIMi, YCTaHaBIMBATh MPUYUHHO-CICICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3y4EHMsI, CTPOUThH JIOTMYECKHUE PACCYXJEHHUS (MHAYKTHBHbBIC, NEIYKTHBHBIC, 110 AHAJIOTUH),
JieN1aTh BBIBOJIbI U 3aKJIFOUEHMS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pElIeHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCAX U ABICHUAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHMPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yiabTar, (opMyIMpoBaTh OOOOILIEHHS W BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHOIO OIbITa,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
U GOpM IIPEICTABICHHUS], OJYYaeMYI0 U3 Pa3HbIX HICTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIUTepaTypa
XMMHUYECKOI'0 CO/IepKaHusl, CIIpaBOYHbIE T0cOOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI IMPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy TpencTaBIeHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHATM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NEeSITeTFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxmaeMoll TeMbl, (HOPMYTHPOBATH CBOM NPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESITENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 pPEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCTIEpUMEHTa (71a00paTOPHOTO OMBITAa, JA0OpPATOPHON PAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHUSl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra



O0IIMX HMHTEPECOB W COTJIACOBAHMs IMO3UIUN (0OCYXIEeHHs, OOMEH MHEHHUSMH, «MO3TOBBHIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIBHO ONPENENSTh LeNId AeSTeIbHOCTH, INIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX 1 MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJISITh UJIM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JIEHCTBUH MTPH BBIMOJTHEHUN 331aHUN
C y4éTOM TMOJIy4YeHHUS HOBBIX 3HAaHUI 00 H3y4yaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB [0 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JACATEIBHOCTA MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0YyUAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JIsl XUMUYECKOTO AJIeMEHTa
B COCAUHEHHMH, MOJSIPHbII 00BEM, OKCHA, KHUCIOTa, OCHOBAaHUE, COJb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peaKuuil: peakluu COCINHEHUS, PEAKIIUHN PA3JI0KEHMSI, PEAKIINH 3aMEIIECHUs, PEaKIH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX MOHSITUM W NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCIMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnma (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeroTcs B Tabmuie «llepuoanyeckas cucremMa XUMHYECKHX



snemeHToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHWE TMPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKknu;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CHUCTEMATU3allMI0, KIACCU(UKALIMIO, BBIIBICHHE MPUYUHHO-
-CIIEICTBEHHBIX CBSI3€H — JJISl U3YYEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE METOIbl IO3HAHMSI — HAOII0ACHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH);

cleoBaTh IIpaBWJIaM IIOJb30BAaHUS XHUMHYECKOW TOCYyIOH U  J1abopaTOpHBIM
000py/si0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO T1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHHIO Tra3000pa3HBIX BEWIECTB (BOAOPOJAa M KUCIOPOJA), HMPHUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHCICHUS, XMMHUYECKass pEeaklMs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM,  OKHUCIHTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHWYECKOM pEaKIuH, IMPEeeNbHO AOIyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKMX IOHATHA W MPUMEHSATH 3TH
MTOHATUS ITPU ONIMCAHWMM BEIECTB M UX MPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHeHHH mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,



METaJIJIMYecKasl) B HEOPraHWYeCKUX COEIMHEHHUAX, 3apsl HOHA MO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyo ¢opmy Ilepuognueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHUTbH 0003HAUEHUs, KOTOPbIE UMEIOTCS B IEPUOINIECKON TAOIHUIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sAapa,
oOll1ee YuCIo AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB SJEMEHTOB W HUX COCJAMHEHU B
Ipejienax MaJbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;
KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENCHEeW OKUCICHHSI XUMUYECKHX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKrne XUMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, OATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHHUSI SJIEKTPOJIUTUUECKON JUCCOLMALIMM KUCIIOT, IEJI0YE U Ccoel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1o (hopMysie COeJUHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOuoiaTh MpaBWJa TOJIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opy/soBaHUEM, a Tak)Ke IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
CcOOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHaKa U YTIIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHA-MOHBI, KATHOHbl AMMOHMS M HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IlIeHNe, CHUCTEeMATHU3allhio, BBISIBIECHUE MPUUYNHHO-CIIEACTBEHHbIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4HbIE METO/Ibl IO3HAHUS — HAOJI0AeHUE, U3MEpPEHHE, MO/IETMPOBAHUE, IKCTIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunuyecTBO yacoB JlesiTeIbHOCTH
JJIeKTPOHHbIE
HaunmenoBanmue YUYHTEJA € Y4eTOM
Ne (undposbie) .
pa3jie/ioB H TeM KoHnTtpoJbHbie IIpakTHYeckue padoueii
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpaMMblI padoThI padoThI pecypebi NporpaMMel
BOCIIMTAHUS
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
[ToOyxnenue
HIKOJIbHUKOB
coOroaaTh Ha ypOKe
XUMHS — BaKHas OOLIeNPUHATHIC
o0nacTb HOPMBI U IIpaBUIIa.
bubmuoreka [JOK
11 €CTECTBO3HAHUSA U 5 2 [Toka3biBaTh
. https://m.edsoo.ru/7f41837c
MPAKTUYECKON oOy4arouumcs CBs3b

JCATCIIBHOCTH YCJIIOBCKA

MpeaMeTa ¢ UCTOPUEH
U [IPAKTHYECKUM
IIPUMEHEHUEM B
JKU3HU.

BemtecTBa n
1.2 H 15 1
XUMHYECKHE PEaKITuu

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837¢c

VYcraHoBneHue
JOBCPUTCIIbHBIX
OTHOIICHUH MEXTy
yUYHUTENIEM H
YYCHUKAMH,
CIOCOOCTBYIOIIUX
IIO3UTUBHOMY
BOCIIPUSTHIO
YYAIIAMUCS



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

TpeOoBaHU U
poch0 yuuTers,
AKTUBU3AIIH UX

MMO3HaBaTEIILHOU
EITENLHOCTH
Uroro mo pazneny 20
Pa3znesn 2. Baxkneiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
[IpuBneuenue
BHAMAaHUS

2.1

Bo3nyx. Kucnopon.
[Tousatue 00 okcumgax

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

IIKOJIbHUKOB K
LEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha ypOKax
SIBJICHU.
Nuannuuposanue
o0cyxIeHus,
BBICKA3bIBAHUS
yUYalIMMHCS CBOETO
MHEHHUS

2.2

Bonopoa.Ilonsatue o
KHCIIOTax U COJISX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hcnonn3oBanue
BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH
coJiep)aHusl yaeOHOTO
npeaMeTa uepes
nooo0p
COOTBETCTBYIOIIUX
TEKCTOB /I UTEHUS,
3a/1aq JUIs penIcHHs,
PpoOJIEMHBIX



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

CUTyaU Ul I
oOcyXJIeHHs B KJacce

2.3

Bopa. PactBopsl.
[onsarue 06
OCHOBAHHUAX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

[IpuBneuenue
BHUMAaHUS
IIKOJLHUKOB K
[EHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJIEHUH, OIBITOB,
KOTOPBIE MOTY
BCTPEYATHCS B
MTOBCETHECBHOM JKM3HU.
Hcnonn3oBanue
BOCIIUTATCIBHBIX
BO3MOXKHOCTECH
coJiep>kaHusl y4eOHOTo
IpeMeTa yepe3
noxoop
COOTBETCTBYIOIINX
TEKCTOB JIJI UTCHUS,
3a/1a4 JIsl perieHus,
POOJIEMHBIX
CUTYyalui s
o0CyXJIeHHS B KJacce;

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHHYECKUX
COETMHEHNH

11

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837c

[IpuBneuenue
BHUMaHUs
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIeKTy
U3y4aeMBbIX Ha ypOKax
SIBJICHUH, OIIBITOB,



https://m.edsoo.ru/7f41837c
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KOTOPBIE MOTY
BCTpPEYATHCS B
ITOBCEIHEBHOM JKU3HU.
Hcnons3oBanne
BOCIIUTATEIBHBIX
BO3MOXKHOCTEH
coJiepKaHusl y4eOHOTO
npeaMeTa uepes
noa0op
COOTBETCTBYIOIINX
TEKCTOB JIJI1 UTEHUS,
3a/1a4 JUIs perieHus,
POOJIEMHBIX
CUTYyaLUi 1

00CyXIeHHS B KJIacce;

Hroro no paszneny 30

Pasnen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3b. OKMCINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIun

[IpumeHnenue Ha
. OKe

Ilepronnueckuii 3aKOH P

WHTEPAKTUBHBIX
u [lepnonnueckas

¢dbopM paboThI
CHUCTEMA XUMHUYECKUX bubmuotexa [JOK

3.1 7 YUAILIUXCSA:

snemenTos /I. W. https://m.edso0.ru/7f41837¢

MHTEJUIEKTYaJIbHBIX
Menpene-eBa.

urp,
Crpoenue atoma

CTUMYJIUPYIOITUX

TMO3HABATEIHHYIO



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

XUMHYECKASA CBI3b.

MOTHBAIUIO
IIKOJIbHUKOB;
JMCKYCCHH, KOTOpPbIE
JAI0T ydalluMces
BO3MOXHOCTb
nproOpecTH ONbIT
BE/ICHUS
KOHCTPYKTUBHOTO
JIAAJIora; TPYIIOBOM
paboThI uTl paboThI
B Ilapax, KOTOpbIe
y4aT UIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMO/JICHCTBHIO C
JIPYTUMH JETHbMU

IIpuBneuenue
BHUMaHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIEKTy U3y4aeMbIX

3. OKHCIUTENBHO- 8 bubnuoteka [JOK Ha ypOKax sIBJICHUH,
' BOCCTAHOBHUTEILHLIC https://m.edsoo.ru/7f41837c VHHIMUPOBAHUE
peaxuuu o0cyxeHus,

BBICKA3bIBAHUS
YUYaITUMUCS CBOETO
MHEHUS;

Hroro no paszneny 15

PesepBHOE BpeMs 3
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

9 KJIACC

68 4 5

KoJsnuyecTBo 4acoB JlesiTeILHOCTH
DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3jie/ioB (uudposBbie)

Kontpoabubie IIpakTunueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI MPOrpaMMbl

€CYPChI
peeyp BOCIIUTAHUA

YUHUTEJISI ¢ Yy4eTOM
pabdoueit

Pa3znes 1. BenecTBO M XUMHYECKHE PeaKIun

VYcranoBneHue
JIOBEPUTEIIbHBIX
OTHOUIEHUN MEXIY
YUUTENEM U
YUYEHHUKaMHU,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCITPUSITHIO
bubnunoreka [JOK YYaIUMHCS
https://m.eds00.ru/7f41a636 = TpeGoBaHUit 1 IPOCHO
YUUTEIIA, TIPU-

[ToBTOpEeHME U yriaydnenue
11 3HAaHUI OCHOBHBIX ) 1

paszenoB Kypca 8 kiacca

BJICHCHUIO UX
BHUMAaHUS K
oOcyxaaemMoi Ha
ypoke nH(popMaImu,
AKTUBU3AINH UX
II03HABATEIbHOU
NesITeTbHOCTH;



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

MIPUBJICUCHHUE
BHUMAaHUS
IIKOJIbHUKOB K
LIECHHOCTHOMY aCIEKTY
M3y4yaeMbIX Ha YpOKax
SIBJICHHI,
WHULIUUPOBAHUE
o0cyXeHus,
BBICKA3bIBAaHUS
YYaIIUMHCS CBOETO
MHECHHS

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[IpuBneuenue
BHUMAaHUS
IIKOJIbHUKOB K
[EHHOCTHOMY aCHeKTy
U3y4aeMbIX Ha ypoKax
SIBJICHUH, OIBITOB,
KOTOpBIE MOTY
BCTPEYATHCS B
MMOBCEAHEBHOM KU3HU,
Hcnonb3oBanue
BOCITUTATEIHHBIX
BO3MOHOCTEN
coJiepKaHusl y4eOHOTro
IpeaMeTa uepes
nooop
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHHUS,
3a/1a4 JUIsl perieHus,
PpoOJIEMHBIX



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

CUTyaU Ul I
oOcyXJIeHHs B KJacce

13

QHGKTpOHHTI/I‘ICCKaﬂ

Jucconuanysa. XuMHUIEeCKUe

pCaKknuu B paCTBOpax

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[IpuBneuenue
BHUMAaHUS
IIKOJILHUKOB K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUH, OIIBITOB,
KOTOpBIE MOTY
BCTPEYATHCS B
MOBCEIHEBHOM KU3HM.
Hcnonn3oBanue
BOCITHTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHusl y4eOHOTro



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

Hroro no pasneny

17

npeaMeTa uepes
noa0op
COOTBETCTBYIOIIIX
TEKCTOB JIJIsl YTCHHUS,
3a1a4 sl pelIeHus,
POOJIEMHBIX
CUTyalHH i
oOcyxeHus B KJacce;

Pa3gen 2. HemeTaayibl M UX COeTUHEHU ST

2.1

2.2

OO6m1ast XxapakTepucTrKa
XUMHAYECKHX JIEMEHTOB
VIIA-rpynnsl. ["anorenst

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmel. Cepa u eé
COCIMHECHUA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hcnonbp3oBaHue
BOCIIUTATEIbHBIX
BO3MO>KHOCTEH
coJiepKaHusl y4eOHOro
peaMeTa uepe3
noa00p
COOTBETCTBYIOIINX
TEKCTOB JIJIs UTCHUS,
3a/1a4 il peuieHus,
POOJIEMHBIX
CUTYalHH I
00CyXIeHUS B KJIacce
Hcnonbp3oBaHue
BOCIIUTATEIbHBIX
BO3MOXKHOCTEM
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
oaoop



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

2.3

OOm1ast xapaKTEepUCTHKA
XUMHYECKHUX JIEMEHTOB
VA-rpymisl. A3oTt, pochop
Y UX COCJIMHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

COOTBETCTBYIOIITUX
TEKCTOB JJIsl YTCHUS,
3a/1a4 JUIsl penieHus,
POOJIEMHBIX
CUTYalUM 11
o0CyXIeHus B KJIacce
[IpuBneuenue
BHUMaHUs
HIKOJILHUKOB K
[EHHOCTHOMY aCHeKTy
U3y4aeMbIX Ha YpOKax
SIBJICHUH, OILITOB,
KOTOpBIE MOTY
BCTPEYATHCS B
MOBCE/IHEBHOM JKU3HH;
MPUMEHEHUE Ha YPOKe
JIMCKYCCHM, KOTOpPbIE
JAIOT y4yaruMmes
BO3MOXHOCTb
IPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIMajora; rpynnoBoi
paboThl UK paboThI B
napax.

2.4

OO6mrast XxapakTeprucTrUKa
XUMHUYCCKUX DJICMCHTOB
IVA-rpynnel. Yraepon u
KPEMHUH U UX COSIMHEHUS

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

[IpuBneuenue
BHUMaHUs
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTY


https://m.edsoo.ru/7f41a636
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M3y4aeMbIX Ha YpOKax
SIBJICHHH, OITLITOB,
KOTOpBIE MOTY
BCTpEUaThCs B
MOBCE/IHEBHOI JKU3HH;
MpUMEHEHUE Ha
YPOKE.MHTEPAKTUBHBIX
thopMm paboThI
YUAIIAXCS:
MHTEJUICKTYaJIbHBIX
UTp, CTUMYJIUPYIOIIUX
MO3HABATEIIbHYIO
MOTHBAIIHIO
HIKOJIbHUKOB;
JUCKYCCUI, KOTOPbIE
JAI0T YYaIIUMCSI
BO3MOXKHOCTh
PUOOPECTH OIBIT

BEJCHUS
KOHCTPYKTHUBHOTO
Majora
Hroro no paznery 25
Paznen 3. Merajliibl M X COeTHHEHHUS
Hcnonp3oBanue
BOCITMUTATEIbHBIX
. bu6anorexa LIOK BO3MOYKHOCTEH
3.1 OO1me cBoiicTBAa METAIOB 4 1

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

coJiepKaHusl y4eOHOTro
npeaMeTa uepes
noxoop



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

3.2

Baxxneiinme MeTauibl 1 UX
COE€IUHEHUS

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

COOTBETCTBYIOIITUX
TEKCTOB JIJI1 UTEHUS,
3a/1a4 JUIsl perieHus,
POOJIEMHBIX
CUTYyalMi
Hcnonw3oBanue
BOCIIUTATEIBHBIX
BO3MO>KHOCTEH
coJiep>kaHusl yueOHOTo
IpeaMeTa uepes
no100p
COOTBETCTBYIOIINX
TEKCTOB JJI YTEHUS,
3a/1aq ISl penIcHHs,
POOJIEMHBIX
CUTYyaLUi 1Js
o0CyXJIeHHs B KJacce

Hroro no pazneny

20

Pa3nen 4. Xumus u okpyxamwomas cpeaa

4.1

BemecrBa u MaTcpHuaJibl B
KHM3HHU 4YCJIOBCKaA

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

[IpuBneuenue
BHUMAaHHUS
IIKOJBHUKOB K
LIECHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha YPOKax
SIBJICHUH, OMBITOB,
KOTOPBIE MOTY
BCTPEUYATHCS B
MOBCEIHEBHOM KU3HU;



https://m.edsoo.ru/7f41a636
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IPUMEHEHUE Ha YPOKE
UHTEPAKTUBHBIX HOPM
paboThI ydaluxcs:
UHTEIJIEKTYaIbHBIX
UI'p, CTUMYJIUPYIOIIUX
II03HABATEJIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JUCKYCCUI, KOTOPbIE
JAI0T yJaliumces
BO3MO>KHOCTb
nproOpecTH ONbIT
BEJICHUS
KOHCTPYKTHUBHOTO
JIAAJIora; TPYIIOBOMI
paboTh!I miu paboTHl B

napax
Hroro no paszneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME







