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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABIICHA
HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTENbHOMN
IporpaMMbl OCHOBHOTO 0011ero oopasoBanus, npeactaBieHHblx B PI'OC OO0, a
Takke Ha OcHOBe (eaepaibHOM pabodyeil mporpaMMbl BOCIUTAHUA M C y4ETOM
KOHLICTIIMA TPENoAaBaHus Y4YeOHOro mnpeaMera «XuMHUsS» B 00pa30BaTEIbHBIX
opranu3anusax Poccurickoin denepanuu.

[Iporpamma mno xumuM JaET MPEACTaBICHUE O LENAX, OOIel CTpaTeruu
oOy4eHUs, BOCIUTAHUSI U Pa3BUTHUSL 00YYaIOIIUXCS CPEJACTBAMU Y4eOHOIro MpeaMera,
yCTaHaBIMBAET  00s3aTENbHOE  MPEAMETHOE  COJEp)KaHHWEe,  MpEeayCMaTpUBAET
pacupenesnieHue €ro 1o KijaccaM U CTPYKTypHpOBaHME II0 pasfenamM U TeMaM
OporpaMmbl [0  XUMHH, OIpEAENsseT  KOJWYECTBEHHbIE UM KAYECTBEHHBIE
XapaKTEPUCTHKU COJAEPKAHUS, PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh HW3YUYEHHUS
XUMHUHU C YYETOM MEKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JJOTMUKH y4eOHOTO
MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXcCs, OINPEAENsieT BO3MOXKHOCTHU
npeaMeTa sl pealu3auuu TpeOOBaHMK K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrpPaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe
TpeOOBAaHMI K pe3yibTaTaM 00yUYEHUs XMMUU HAa YPOBHE LIEJIEH N3yUEHUs MpeaMeTa U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIBHON JEATEIBHOCTH OOyYarolerocs 1o
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XHUMHUU CIY)KMUT OCHOBOM Uil (OPMHUPOBAaHUS MHUPOBO33PEHUS
oOyuarolerocs, ero MpeaAcTaBiICHUl 0 MaTepUualbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb
UTparoT popMUpyeMble XUMHUEH MPEACTABICHUS O B3aWMONPEBPAIICHUAX SHEPTUU U
00 DSBOJNIONMM BEHIECTB B MPHUPOJAE, O MYyTIX pEIIeHUs I[I00aNbHBIX MpolsIeM
YCTOMYMBOTO PAa3BUTHUSl YEJIOBEYECTBA — CBHIPHEBOM, DHEPrE€TUUECKOM, MUILIEBOU H
AKOJIOTUYECKOHN 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaiv3aliii BO3MOXKHOCTEH NIl caMOpa3BUTHA U (POPMUPOBAHUS
KYJbTYpbI INYHOCTH, €€ 0011el U (PYyHKIMOHATIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJl B (POPMHUPOBAHUE MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEHN
oOydJaronuxcsi, HaBBIKOB  HUX  CaMOCTOATENbHOM  y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX M  HCCIEAOBATENIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM XKM3HU, TaK U B TPOQPECCUOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHeUU(UKON HAay4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUISIa HA €IWHCTBO NPUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaIOLINXCS;

CrocoOCTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-
Hay4HbIM 3HAHUSAM, K NPHUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHbple HampaBlieHUsT B OOYYEHUH XHMHHM OOECHEUYMBAIOTCS CHEelU(PUKON
colepkaHusi ~ y4yeOHOro  mpeaMmeTa,  KOTOPbIA  SIBJIsIETCA  MEJaroruvyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOl HAyKM XMMHUM Ha OMPENEIEHHOM dTarne e
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHHS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMBl NEPBOHAYAIBHBIX MOHATHA XHWMHH, OCHOB
HEOPraHWYECKONM XMMHUU U HEKOTOPBIX OTAEJBbHBIX 3HAYMMBIX MOHATUN OpPraHUYeCKOn
XUMHUHU.

CtpykTypa cofepkaHusi MporpamMmbl MO XUMHUH C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOro mnojaxona k €& wu3ydeHuro. CoaepKaHue CKIAIbIBa€TCsl W3 CHCTEMBI
NOHATUA O XUMHYECKOM DJIEMEHTE U BEUIECTBE U CHUCTEMBI MOHATHI O XUMUYECKOU
peakuuu. OO6e 53THU CHUCTEMbl CTPYKTYPHO OpraHU30BaHbl MO  TPHUHIUILY
NOCJIENOBATEIBHOTO Pa3BUTUA 3HAHWM HAa OCHOBE TEOPETHYECKUX IPEACTABIICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XHMMU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTAaBICHUN 00 3IEKTPOJUTUYECKOMN TUCCOLMALINN BEIIECTB B pacTBOpaXx.

Teopetnueckne 3HAHUSA  pAacCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA IOCJIEIOBATEIBLHO OT OJIHOTO
YPOBHSI K JPYTOMY, BBINONHAS (YHKIMH OOBSICHEHUS M MPOTHO3MPOBAHMS CBOWCTB,
CTPOEHHSA M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOIYYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHMe MPOorpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XHMHWYECKOM COCTAaBIIIOLIENM HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
OPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHUIO U METOJAM IO3HAHUS B
Hayke. M3ydyeHne XUMHUM NMPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHEE U3YUYECHHBIX
yueOHbIX mpeaMeToB: «Okpyxatouuit mupy, «buomorus. 5-7 knacce» u «duszuka. 7
KJIACC».

[Ipu u3ydeHUn XMMHUHU TPOUCXOIUT (POPMUPOBAHHE 3HAHUK OCHOB XMMHUYECKOU
HayKd Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTHUYECKOW IEesATENbHOCTU
YeJIoBeKa M KakK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajgaya y4eOHOTO
MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUUA — BaKHEUIIUX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHHUM, HOCTYMHBIX 000OLIEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
MO3HAHUS TMPH H3YYCHMHM BEHIECTB M XUMHUUYECKHX peakuuid, B (HOpMHpPOBaAHUH U
pPa3BUTUU TO3HABATEIbHBIX YMEHUM M UX NMPUMEHEHUHU B y4yeOHO-IIO3HABATEIbHON U
y4eOHO-UCCIEeIOBATEIbCKON  ACSITENbHOCTH, OCBOCHHM  MpaBWJI  0OE€30MacHOTO
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKHU3HHU.

[Ipy u3yuyeHUun XUMHH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs Ba)XKHOE
3HaYeHHUe MPUOOPENN TaKue 1, KakK:

— (opMuUpOBaHHME HMHTEJUIEKTYaJlbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY TMPUHATHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJeHHOCTh O0YUYEHHUS Ha CUCTEeMaTHYeCKOe MPUOOIIeHHE 00yUYaroImuxcs
K CaMOCTOSITEJIbHOW IMO3HABATEIbHOM JAESITEIBbHOCTH, HAyYHBIM METOJNAM IO3HAHMS,
(bopMHUPYIOUTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrneyeHre YCJIOBUM, CIIOCOOCTBYIOIIMX MNPUOOPETEHHUIO OOYyYaroIMMUCS



OTbITa PAa3HOOOPA3HOW JEATETHLHOCTH, TO3HAHWS UM CAMOIIO3HAHWS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), WMEIONIUX YHHUBEPCAJIbHOE 3HA4YCHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH,

— ¢opmupoBanue oO0mEeH  (QYHKIIMOHAIBHOW M  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YKCJIE YMEHHUI OOBSCHSTh U OLICHUBATH SBJICHUS OKPYKAIOILIETO
MUpa, UCIOJIb3YSl 3HAHUS U OIIBIT, MIOJYYEHHBIE NPYU U3YUYEHUH XUMHUH, IPUMEHATD UX
IIPU pelIeHUH PoOJIeM B MOBCETHEBHOM KU3HU U TPYIOBOM AESITEIbHOCTH;

— (opMUpOBaHUE Yy 00YYAIOIIUXCS TYMAHUCTUYECKUX OTHOIICHHM, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBBS U
OKPYKarOIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHUS O0II€UEIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIET0 O0yUYeHUSI.

OO6miee yncno 4acoB, OTBEIEHHBIX JJISl U3YUCHHUS XUMHUM HAa YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBisieT 136 wacoB: B 8 kiacce — 68 uvacoB (2 yaca B
Henenm), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).

COAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUK B )KU3HU 4elloBeKa. XUMUS B CUCTEME HayK. Tena
u BemlectBa. Dusznueckue CBOWCTBAa BEUIECTB. ArpPEraTHOE COCTOSIHUE BELIECTB.
[TonsitTue o mertonmax mo3HaHuss B XuMmHuHM. Yucteie BemectBa U cMmecu. CrocoObl
pa3JIeJICHUS] CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XHMHUYECKHX
anemMeHTOoB. [IpocThie U ClOXKHbBIE BelleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOcUTENbHAas aroMHas Macca. OTHOCUTEIbHas
MOJIEKyJIsipHasi Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTa B COSIMHECHUH.

KomnuectBo BemectBa. Mousib. MonsipHas Macca. B3auMocCBsI3b  KOJIMYECTBa,
Macchl M YKClIa CTPYKTYPHBIX €IMHUI] BellecTBa. PacuéTel mo ¢opmysiaMm XMMHUYECKUX
COEIMHEHUM.

du3nuecKkue U XUMHUYECKHE SIBIICHUS. XUMHUUYECKas peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Kraccudukarms
XUMUYECKUX PEAKITNil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYAOW, TMpaBwiaMu PabOThI B J1a0OpaToOpuul U
npuémamMu oOparieHusi ¢ JadopaTOpHBIM O0OpYJAOBaHWEM, W3YYEHHWE W OIMCaHUE
(¢u3nyecKux CBONCTB 00pa3lloB HEOPTAHUYECKUX BEIECTB, HAOMIOIeHNE (PU3NIECKUX
(naBieHHE BOCKA, TasHUE JibJla, pAcTUpAaHHME caxapa B CTYNKE, KHUIEHUE U
KOHJIEHCAIlUsl BOJbI) U XHMHYECKUX (TOpEHUE CBEYM, IMPOKAJIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJCHCTBUE Mella C KUCIOTOM) SIBIICHUH, HAOIIOIEHUE U ONUCaHUE



MIPU3HAKOB NMPOTEKAHN XUMUYECKUX PEaKLMi (pa3ioKeHrue caxapa, B3auMOJEHCTBUE
CEpHOI KHCIIOTHI C XJOpuaoM Oapus, pasioxeHue rugapokcuna meau (ll) mpu
HarpeBaHUM, B3aMMOJICHCTBHE kene3a ¢ pactBopoM conu meau (), u3ydenwue
CHOCOOOB pa3/ieieHHss CMECEH: C TIOMOIIbI0 MarHuTa, (GUIbTPOBAaHUE, BHIMIAPUBAHUE,
AUCTUIUISIIIMSL, XpoMaTorpadusi, MpOBEICHNE OUUCTKU MOBAPEHHOM COJIM, HAOII0IeHIE
U OIHMCAaHHE PE3YJIbTATOB IIPOBENCHUSI ONBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs
MAacchbl, CO3/IaHue MOJENIEH MOJIEKY (IIapOCTEPKHEBBIX ).

BakHeiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucimopon — 3JIEMEHT M IPOCTOE
BeniecTBo. HaxoxaeHue kucnopoja B npupoje, Gu3nyecKue U XMuMHUYECKUE CBOICTBA
(peakuuu rtopenus). Oxcuapl. Ilpumenenue kuciaopona. CrocoObl NOTy4YEHUS
KHCJIOpOJia B JIAOOPaTOPUH U MPOMBINIIEHHOCTH. KpyroBopoT kuciopona B mpupo/e.
O30H — aoTponHas MoAU(PHUKALUS KHUCIOPOA.

TernoBoit 3 (PexT XUMUUECKON peaKIni, TepPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE pEAKIHUH. TOIUIMBO: yrojlb M METaH. 3arps3HEHHE BO31yXa,
YCWJIEHHE MapHUKOBOT0 3(pdekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT M mpocrtoe BemectBo. HaxoxaeHnue Boxopona B IpUpPOJE,
(u3NUecKrue 1 XUMUYECKHUE CBOICTBA, IPUMEHEHHUE, CIIOCOObI NoydeHus. Kuciorel u
COJIH.

Mousipablit 00BEM ra3oB. Pacu€Tbl 1o XUMUYECKUM ypaBHEHUSIM.

dusnueckne cBouCTBa BOAbL. Bona kak pactBoputens. PactBopsl. HackieHHbIe
Y HEHACBILICHHBIE pPacTBOpBL. PacTBOpMMOCTBH BemecTB B Boxe. MaccoBas 1o
BEIllECTBA B pacTBope. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUsA. Poiib pacTBOpPOB B
OpUpPOAE M B JKU3HU UesloBeKa. KpyroBopoT BOAbI B NpHUPOAE. 3arpsA3HEHUE
OpUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanuss Heopranmyeckux coenuHennit. Oxcuapl. Knaccudukamms
OKCUJIIOB:  coJjieoOpasyromue  (OCHOBHBbIE,  KHCIOTHbIE,  aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @U3NyYecKUe U XUMUUYECKUE CBOMCTBA
okcuao0B. [lomydeHrne OKCUIoB.

OcHoBanusa. Kraccudukanus OCHOBaHM: INENTOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHul. @PU3NUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnoter. Knaccuduxarmus xucnmor. Homenknatypa kucinor. dusnueckue u
XUMHYECKHE CBOMCTBA KuCHOT. Pan aktuBHoctn MeramnoB H. H. bekerosa.
IlonydeHue KHUCIIOT.

Comn. Homenknatypa coisieil. ®Pu3MUECKME W XUMHUYECKHUE CBOWCTBA COJIEH.
ITonydenue coien.

I'eHeTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHWUYECKUX COETUHEHHM.

Xumuueckuii IKCnepumMenm:

KAUECTBEHHOE OIPENIEIICHUE COAEPKAHUSA KHUCIIOPOJa B BO3JAYXE, IOJyYECHHE,
coOupaHue, paclo3HaBaHUE M M3YyYEHUE CBOWCTB KHCIOpOJa, HaOIIOaeHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJAOM U YCIIOBUS BOZHUKHOBEHUS U NPEKPAILECHUS
ropenust (moxkapa), O3HaKOMJIEHHE C 00pa3laMi OKCHJOB U OIKMCAaHUE UX CBOWCTB,
[OJIlyYyeHue, coOOMpaHue, pacro3HaBaHUE M M3yYEHUE CBOMCTB BOAOpoJa (ropeHue),



B3auMojierictBue Boaopoaa c¢ okcuaoM wmeaud () (Bo3moxkHO wucHonb30BaHUE
BHJICOMATEPHAIIOB), HAOIOeHNE OO0pa3loB BEIIECTB KOJIMYECTBOM | MOIIb,
HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHMS BEIIECTB C PA3IMYHOU PaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBUE BOJbI C METaulaMU (HATPUEM M KalblieM) (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEJOBAaHUE OOpa3lloB HEOPraHUYECKHUX
BELIECTB Pa3IUYHBIX KJIACCOB, HAOJOJIEHUE W3MEHEHUsI OKpPacKU HHJUKATOPOB B
pacTBOpax KHUCJIOT U IeNoueld, u3ydeHue B3aumojeictBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIOTHI, KHCIOT C METAJUIaMH, PEaKIUNd HeWTpaau3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METAJIa JPYTUM M3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeline Kiacchl
HEOPTraHUYECKUX COCAUHEHUI.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
A. U. MenpeaeeBa. CtpoeHue aromMoB. XuUMHYeCKas CBA3b. OKHMCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEaKIUU

[TepBbie MONMBITKU KJIacCU(DUKAUN XUMUYECKHUX 3JIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJIbI, TaJIOTEHBI,
WHEpPTHBIE Ta3bl). OJIEMEHThI, KOTOpble 0O0pa3yloT aM(OoTepHble OKCHUIbl U
TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema Xumuyeckux 3memMeHToB J[. U.
MenneneeBa. KopoTkonepuoganas u jiuHHOnepuoaHas ¢opmel [lepuonnueckoi
cucrtemMbl xumudeckux diemeHToB J[. M. MengeneeBa. Ilepwoasl u  TpymIibl.
@U3NYECKUI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. Dnektponbl. CTpoeHUE
ANIEKTPOHHBIX 000J10YeK aTOMOB NepBbiX 20 xumudeckux snemMeHToB [lepuonnueckoi
cuctembl J[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO DJIEMEHTa IO €ro
nonoxenuto B [leprnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTA M3MEHEHHUS pagdyca AaTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue llepuomnueckoro 3akoHa u I[lepruoaMYECKON CUCTEMBI XMMHUUYECKHX
DJIEMEHTOB JJI pa3BuUTUs Hayku U npaktukd. . U. MenpeneeB — yd€HbIA U
rpakIaHUH.

Xumuyeckass cBs3b. KoBasieHTHass (MOJsipHAs W HEMOJSIpHAsi)  CBSA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3ioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA IIMHKA C pPacTBOpaMy KHCJIOT W WIEJIOY€H, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
PEaKIMK PA3NIOKEHUS, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peannzanuss MeXnpeaMETHBIX CBS3€M NP M3YYEHMH XUMHHM B 8 Kiacce
OCYUIECTBJISIETCSl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHA,



TaK U NOHATHUH, SBJSIFONIMXCSI CHCTEMHBIMU TSI OTAENIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4YHbIM (hakT, THUMOTE3a, Teopus,
3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKALINS, IEPUOJNIHOCTD, HAOMIOICHNE, YKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNE, MOJIENb, SIBJICHHE.

®usuka: MaTepusi, aTOM, dJIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUN 3apsij, BEIIECTBO, TeJO0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBa, ra3, (pU3nYecKrue BEIMYUHBI, €IMHULIBI U3MEPEHUS,
KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOJbI, MOJE3HbIE
HCKOIIAa€MBbI€, TOILIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XuMu4ecKas peakuus

[Tepnoanueckuit 3akoH. [lepuonnueckas cucrema Xumudeckux snemeHToB 1. H.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMUYECKUX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaIMs, KaJIbIUA WM HUX COCIUHECHUM B
COOTBETCTBHHM C IOJIOKEHUEM JIEMEHTOB B [leproanyeckon CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BellecTBa: BHJIBl XUMUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U BUIA
XUMHUYECKOU CBS3H.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX PEaKLUMid MO pa3Iu4HbIM MpU3HAKaM (110 YHCIy U
COCTaBYy y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHHIO
CTENEHEH OKHUCJIEHUS XMMHYECKHUX DBJEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTtajau3aTopa). JK30- U S3HJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[lonsiTue o ckopocth Xumuuecko peakuuu. I[lonstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHSTHE O TOMOreHHBIX M TEeTePOreHHBIX
peakuusx. [londatue o karamuse. [loHsTue 0 xummyeckoM paBHOBecUU. DAKTOPHI,
BIMAIOIIME HA CKOPOCTh XUMHYECKOM pEaKUMh U IOJOKEHUE XHUMHYECKOIO

PaBHOBECHSL.
OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN OanmaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIX  PEaKIHUH C HCII0JIb30BaHUEM MeToda
AJICKTPOHHOTO OajaHca.

Teopus >3AEKTPOJUTUYECKON NUCCOUUALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHuoHbl. MeXaHU3M AUCCOLMAIIMK BEIIECTB C Pa3JIMYHBIMU BHUIAMU
xuMuueckou cBsa3u. Crenens auccormanuu. CUIbHbBIE U CJIa0bIe DJICKTPOJIUTHI.

Peakunu woHHOro oOMeHa. YCJIOBHUS MPOTEKAHHWS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE Y COKPAIlIEHHBbIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI
U COJIel B CBETe MPEACTaBICHUNA 00 JJIEKTPOJUTHUECKON  JUCCOIMAIINH.



KauecTBeHnnble peakuy Ha HOHBI. [loHsATHE O TMApPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAIUIOB (TpaduTa u aiMasa), CIOKHBIX BEIIECTB (XJIOpHIa
HaTpHsi), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pEakUuH OT
BO3CHCTBUS pa3iINYHbIX (PAKTOPOB, UCCIENOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, IIpollecca JUCCOLMALMM KHUCIOT, IIeJoYed U coned  (BO3MOYKHO
UCIOJb30BAaHUE BUJEO MaTEpUAOB), IPOBEJEHUE OMNbBITOB, WILIOCTPUPYIOIINUX
IPU3HAKU MPOTEKAHUS PEAKIM MOHHOro oOMeHa (00pa3oBaHHE OCAJKa, BBIJCIECHUE
raza, oOpa3oBaHME BOJbI), OINBITOB, WJUIIOCTPUPYIOLUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpEeHUe, peaklUuu pas3lokKeHHs, COEIUHEHUs),
pPacro3HaBaHWE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX PEAaKIUU Ha
MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aa4.

Hemeranbl 1 MX coeiMHEeHUA

O6miass  xapaktepucThka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHble CTENeHH OKucieHuss. CTpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — rajoreHoB. XMMHYECKUE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJICHCTBHUE C
METaJuUlaMH, HeMeTaJlaMu, 1ienodamu). XuopoBojopord. CoisiHas — KUCIOTA,
XUMHUYECKUE CBOMCTBA, NOJIyYE€HHE, IPpUMEHEHue. JleiicTBUE XJIopa U XJIOPOBOAOPOIA
Ha OpraHu3M 4YeJIoBeKa. BakHelme XJI0puapl U UX HaX0XKICHHUE B IPUPOJIE.

O6mrast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MUECKHE CBOMCTBa
IPOCTBIX BEUIECTB — KUCJIOPOJa U Cepbl. AJJIOTPONHbIE MOJU(DUKALIMUA KUCIOpOAa U
ceppl. XumHuueckue cBoiicTBa cepbl. CepoBOMOpOi, CTpoeHUe, (QU3NYECKHE U
xumudeckue coicTBa. OKCHIBI Cepbl KaK NPEICTaBUTENIN KUCIOTHBIX OKCHUJOB.
CepHas kucioTa, (pU3MYECKUe U XUMHUYECKHE CBOWCTBA (0OIIME KaK MPEICTAaBUTEIS
Kjlacca KHUCIOT U crneuuduueckue). XMMUYECKHE pEaklMH, JIeKallue B OCHOBE
MPOMBIIUIEHHOTO0 CHoco0a TMOMy4YeHUsi CEepHOM KHCIOThL. IlpuMeHeHue cepHOU
kucioThl. ConM CepHOM KHCIIOTBHI, KAayECTBEHHAs peakuus Ha Cyab(aT-uoH.
Haxoxnenue ceppl M €€ COECOMHEHUMM B MPUPOJAE. XHMHUYECKOE 3arps3HCHHE
OKpYXKaloIllel Cpe/ibl COETMHEHUAMH Cephl (KUCIOTHBIEC JOXK/IH, 3arpsA3HEHUE BO3oyXa
¥ BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILICHUSI.

OO6mrast xapaktepucThka 53JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTENEHW OKHUCIEHHUS. A30T, pacnpoCTpaHEHUE B IPHUPO/IE,
¢usnyeckue U XUMHUUEcKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
¢uznyeckue 1 XUMUYECKUE CBOICTBA, OJyYeHUe U npumeHeHue. Colm aMMOHUS, UX
¢uznyeckue U XUMUYECKUE CBOWCTBA, MpuMeHeHune. KauecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasg KHCJIOTa, €€ MOJy4YeHHe, (PU3NYECKHe M XUMHUYECKHE CBOICTBa
(oOmme Kak MpeACTaBUTENS Kiacca KHUCIOT W crneuuduueckue). Mcnonb3zoBaHue
HUTPATOB M COJIEH aMMOHMSI B KayeCTBE MMHEpAJbHBIX YAOOpeHUH. XUMHUYECKOe
3arpsiI3HEHUE OKPY)KAIOIIEH Cpelbl COECOUHEHMSIMH a30Ta (KHUCIOTHBIE JI0XKIH,
3arpsi3HEHUE BO3yXa, NOYBbI U BOAOEMOB). Docop, auIOTponHbIE MOAU(PUKALUN
docdopa, puzndeckne u xumuueckue cBorctBa. Okcun pocdopa (V) u dbochophas
KUCIOTa, (U3MYECKHEe M XHUMUYECKHME CBOMCTBa, noayuyeHue. lcnonbzoBanue



¢docdaroB B kauecTBE MUHEPATBHBIX YAOOPEHUH.

Obmas xapakrepuctuka smeMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIC CTETICHU OKUCICHHS. YTIEpOJ, alIOTPOIHBIE MOAU(PHUKAIUH,
pacmpocTpaHeHue B TpHUpoe, (HU3MYECKHEe W XHMHYECKHE CBOMCTBA. AAcCOpOIms.
Kpyrosopot yriepona B npupoje. OKcHuIbl yriaepoaa, ux GU3NIECKue U XUMUIECKUE
CBOMCTBa, JCHCTBME HA IKUBbIE OPraHU3Mbl, T[OJy4YE€HHE U MPUMEHEHHE.
DKoJloTMUecKre TMpoOJieMbl, CBsi3aHHbIE C OKcuaoM yriepoaa (1V), rumotesa
rJ100aJbHOTO TOTEIJICHUSI KiIMMaTa, MapHUKOBBIM 3¢ (deKT. YronbHas KHCIOTa U e
Colid, HMX (U3NYECKHE W XHUMHUYECKHE CBOWCTBA, TMOJyYCHHE U MPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-wOHBI. Mcrmonb3oBaHue kapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJIEHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEILECTBAX KAK O COCAMHEHMAX
yriaepoaa (MeTaH, 3TaH, ATHIIEH, alleTWJICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs KHUCIIOTA).
[IpupoaHble UCTOYHUKHU YTIAEBOIOPOAOB (YyTojib, MPUPOIHBINA Ta3, HE(PTH), MPOIYKTHI
ux nepepaboTku (OE€H3WMH), UX poJb B OBITY U NPOMBIIUIEHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaXXKHBIX BEIECTBAX: )XKUpaX, OeIKax, yriIeBoJax — U UX POJIU B KU3HU
yenoBeka. MarepuanbHOE eTMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUI.

Kpemnuii, ero pusnyeckue 1 XMMUYECKUE CBOMCTBA, OJYYEHUE U PUMEHEHHUE.
Coenunenust kpemHus B mpupoje. O6mue npeacrapienus o6 okcuae kpemaus (1V) u
KpeMHHeBOW kuciore. CHUIIMKAThl, UX HCIIOJIb30BAHHUE B OBITY, B MPOMBIILICHHOCTH.
Baxkneiiime cTpouTelbHbIE MaTepHalibl: KepaMuKa, CTEKJO, IEMEHT, OETOH,
xene300eToH. [Ipo6iembl 6€30MacHOro MCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B
ITOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrne 0O0paslloB HEOPraHMYECKHUX BELIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEakIuii Ha XJIOPHUA-UOHBI U HAOIIOJEHIE MPU3HAKOB UX
MPOTEKaHUs, OTBITHI, OTpaXKaroIye GU3NIECKHEe U XUMUIECKIE CBOWCTBA TAJIOTEHOB U
WX COCIMHEHUH (BO3MOYKHO HCIIOJIb30BaHME BHICOMATEPHANIOB), O3HAKOMIICHHE C
oOpa3naMu XJIOpUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C oOpaslamMu cepbl U €
COCTUHEHUSIMU  (BO3MOXKHO  HWCIIOJB30BAaHWE  BHJIEOMATEPHANIOB), HAOIIOJICHHUE
npoluecca OOyriaMBaHUsS caxapa [0 JICMCTBUEM KOHIIGHTPUPOBAHHOW CEpHOM
KHCJIOTBI, W3YYCHHUE XWMHUYECKHX CBONCTB pa30aBICHHOW CEPHOM KHCIIOTHI,
MPOBEJICHNE KAueCTBEHHOW peakluM Ha Ccylb(aT-uoH M HaOMIOJCHHE NpU3HAKa €&
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3MUYECKHUMH CBOWCTBaMH a30Ta, ¢ochopa u uX
COEIMHEHUI (BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPUANIOB), 00pa3llaMu a30THBIX U
docdopHbIX yaoOpeHuit, moigyuyeHue, cCoonpanre, pacrio3HaBaHWE U U3YYCHUE CBOMCTB
aMMHaKa, MPOBEICHNE KAauyeCTBEHHBIX pEakluii HA MOH aMMOHMs U ¢ocdaT-uoH U
M3y4YECHUE MTPU3HAKOB UX MPOTEKAHUS, B3aUMOICHUCTBUE KOHLICHTPUPOBAHHOM a30THOU
KHCJIOTHI C MEJIbI0 (BO3MOXKHO UCTIOJIB30BAaHUE BUACOMATEPUATIOB), U3yUYCHHUE MOICTICH
KPUCTAIUTMUECKUX pemEToK anmasza, rpadura, ymnepena, o03HaKOMIICHHE C
IpoLIecCOM  aJCOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, IMOJy4YyeHUEe, COOUpaHHe, paclo3HaBaHUE U H3yYCHUE
CBOMCTB YIJIEKUCIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakuuid Ha KapOoHaT u
CUJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB UX MPOTEKaHUs, O3HAKOMIJICHHE C MPOLYKIUEH



CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIBHBIX 3aJad 10 TEMeE
«BaxxHeunIre HeMETaIbl U UX COCAUHEHUS.

MeTaJsibl 1 MX COeIMHEHUS

OOmas XxapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM HMX
nonoxenus B Ilepuogmueckon cucreme xumuyeckux anemeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHue MeTauioB. Mertaiunueckass CBA3b M MeETaJUIMYecKas
KpUCTAJNIMYECKAsT pEemETKA. ODJIEKTPOXUMHUUYECKUN pAl  HANPSHKEHUHA METaJUIOB.
dusznyeckre M XUMHUYECKHE CBONCTBa MeTayyioB. OOmiMe crnocoObl MONTyYeHUs
MeTaioB. [loHsiITHE O KOPpPO3WM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX MIPUMEHEHHUE B OBITY
Y TIPOMBIILJIEHHOCTH.

[IlenoyHble MeTalibl: MOJIOkKEHUWE B llepuogmdeckoll cuUCTEME XUMHYECKUX
anemeHToB JI. M. MenaeneeBa, CTpOCHHME HMX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3znyeckre M XMMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus W Kanus). OKCuabl U
TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHre MeI0UHbIX METAJIJIOB U UX COCTUHECHUIA.

[[lenouyno3eMenbHbIE  METaJUIbl MAarHuii M KalbLUMH:  IIOJIOXKCHHE B
Ilepnogmueckont cucreme xumuueckux annemeHToB . M. MenneneeBa, ctpoeHne ux
aTOMOB, HaxXOXJeHUe B mpupojie. OU3NUeCKue U XUMHYECKUE CBOWCTBA MarHusi u
Kanbliua. Baxkueilve coearHeHUs Kaiublus (OKCUI, TUAPOKCH, coyin). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxxkenue B [leproanyueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
. MeHnpgeneeBa, cTpoeHuME aroMa, HaxoXJAeHuWe B npupone. DPusnyeckue u
XUMHUYECKHUE CBOWCTBA aliOMUHUA. AMGOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUIA
ATIOMUHUSL.

Keneso: nosoxenue B [lepuoanueckon cucreme Xxumudeckux sinemeHtoB [I. U.
MeHnpneneeBa, CTpOCHUE aTOMa, HAXOXKAEHUE B Ipuponae. Ousznueckue U XUMHAYECKUE
cBoMcTBa xene3a. Okeuibl, THAPOKCUABI U cou xkenesa (1) u xxenesa (111), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHME ¢ oOpa3llaMM METauIoB M CIUJIaBOB, HX (PU3HUECKUMU
CBOMCTBaMHM, U3YUYEHUE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOXXHO HCIOIb30BAHUE
BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUJA KajbIlUs W HATPUA C
BOJOM (BO3MOXHO WCIOJIb30BAHUE BHJICOMATEPHUANIOB), HCCJIEAOBAaHUE CBOMCTB
XKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKejle3a B KUCIOPoJe (BO3MOYKHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIMA HAa HOHBI:
MarHus, Kaublus, amoMuHus, nuHka, skenesa (II) u xemesa (M), memm (1),
HaOJIIOZICHUE M ONKCAaHUE MPOIECCOB OKPAITUBAHUS TNIAMEHU MOHAMHU HATPHS, KaIus
U KaiblUsl  (BO3MOXHO  HCIOJIb30BAaHHE  BUACOMATEPHATIOB), HCCIEIOBAHHE
aM(OTEpHBIX CBOMCTB THAPOKCHAA ATIOMUHUS W THUIPOKCHAA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BaKHENIIe MeTaulbl U UX COEAMHEHUSD).

XuMHA 4 OKpPYKaKIas cpeaa

BemecTtBa u Marepuanbl B IOBCEAHEBHOM JKH3HM 4YeJOBeKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas momouns npu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.



XUMUYECKOE 3arps3HEHUE OKpYKarouenh cpenbl (MmpeaenabHas JomycTUMast
KoHIleHTpalus BemiecTB, nainee — II/IK). Poap Xxumuu B pemieHUd SKOJOTHUYECKUX
npoOsem.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIABBI METAJJIOB, TMOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnunie ceasu

Peanuzanuss MeXNpeaMETHBIX CBsS3€d MNpU H3YYEHUH XUMHH B 9 Kjacce
OCYIIECTBJISIETCSL Yepe3 MCIIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHSATHUH, SBISIFONINXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBbIE TOHSTHS: Hay4dHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTE3, KiIaccupuKanus, MEePUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHUE, MOJIENh, SABJICHUE, MAPHUKOBBIN d(PGEKT,
TEXHOJIOT U, MAaTEPUAIIBI.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, MTPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIA, SJICKTPUUECKUN 3apsii, TPOBOAHUKH, MTOTYTPOBOIHUKH,
TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TeEJIO, OOBEM, arperaTHoe COCTOSHHE
BEILIECTBA, Tra3, pPAacTBOP, PAaCTBOPUMOCTb, KPHUCTAJUIMYECKas PpEIIETKA, CIUIABHI,
bu3nuecKkre BeMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI,
3BE3161, ComHILE.

buonorusa: d¢otocunTes, npixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHbBIE
yI0OpEHMs, MUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJbI, MOJE3HBIE
HCKOIAaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJBbTATHBI

JIngyHOCTHBIE  pe3yJIbTaThl  OCBOCHHMS  IPOTpaMMbl  OCHOBHOTO  OOIIETro
00pa3oBaHUsI JOCTUTAIOTCS B XOJ€ OOy4YeHHST XUMUU B EIUHCTBE Y4YEOHOU H
BOCIIUTATEJILHON JEATEIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMM H JAYXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, TMPUHSITHIMU B
oOIllecTBe TpaBWIaMH M HOPMAaMH TIOBEJEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yYarOIINXCS.

JIMYHOCTHEBIE pe3yIbTaThl OTpaXarT TOTOBHOCTD oOydJaromxcs
PYKOBOJICTBOBATbCA CHUCTEMOI MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE
OITBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY H
HAyYHOMY HaCIEIWI0, TIOHMMaHUs 3HAYCHHS XHUMHYECKOH HayKd B IKU3HHU
COBPEMEHHOI0 OOIIEeCTBa, CIOCOOHOCTH BIQAETh JTOCTOBEPHON HHOpPMaALIUEH O



MEPEAOBBIX JOCTMKEHUSAX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaKAaHCKOr0 BOCTIMTAHHUS:

MPEACTABICHUS] O COUMAJBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEeI0BATENbCKOM, TBOPUECKON M JAPYTUX BUIAX JACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEILHOCTU MPU BBIMOJIHEHUU YUEOHBIX,
MO3HABATENbHBIX 3aJ]a4, BBINOJHEHUH XHUMHUYECKHX DSKCIHEPUMEHTOB, CO3/IaHUU
y4eOHBIX POEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIM B TIpoliecce
ATOW y4eOHOU NeATeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHUE U TMOCTYNKHU
CBOMX TOBapHIIEH ¢ MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIECTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHUPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XHUMHYECKON peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOIINE OCHOBY
JUIsl IOHMMaHHUsI CYIIIHOCTM Hay4YHOW KapTHHBI MHpA, MPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPObI, B3aUMOCBS35X YEJIOBEKa C MPUPOIHON CPEIOH,
0 pOJIA XMMUU B IO3HAHUU ATUX 3aKOHOMEPHOCTEMH;

[IO3HABATEJIbHBIE MOTHBBI, HAIlPaBJICHHBIE HA IIOJIy4YCHUE HOBBIX 3HAHUW 110
XUMHH, HEOOXOAWMBbIE i1 OOBSACHEHUS HaONIOAAaeMbIX MPOLIECCOB U SIBICHUH,
MO3HABATENbHON, WH(POPMAIIMOHHON M YWUTATEIhCKOW KyJIbTYPhl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITENIbHOM  paboThl €  y4eOHBIMM TEKCTaMM, CIIPABOYHOM
JUTEPaTypol, JOCTYNHBIMM  TEXHHYECKUMH  CpEICTBaMU  HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHI0 U IMO3HAHWUIO, JII0OO03HATENbHOCTh, TOTOBHOCTH U
CITOCOOHOCTH K CaMO00pa30BaHUIO, TPOSKTHON U UCCIIEIOBATEIILCKON JEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYUYEHUS B JAJIbHEUILIEM;

4) popMupoOBaHUSI KYJIbTYPHbI 310POBbSIL:

OCO3HaHMWE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIIEHHS] K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBIA 00pa3 JKU3HU, OCO3HAHME TMOCJIEACTBUI M HENpUATHE
BpEAHBIX  MPUBbIYEK  (YNOTpEOJICHHs]  alKOTOJs,  HAPKOTHUKOB,  KypeHHs),
HEO00X0UMOCTH COOIOCHHS PaBUII O€30MMaCHOCTH NMPHU OOPAILLEHUN C XUMUYECKUMU
BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTHUYECKOMY H3yYeHHI0 Mpodeccuil u Tpyda pa3InyHOTO poja,
YBaXEHUE K TPyAY U pe3yjbTaTaM TPYIOBOM JESATENBHOCTH, B TOM YHUCIIE HA OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUUN MO0 XMMHH, OCO3HAHHBIA BBHIOOP MHAMBHUAYAIbHOMN
TPACKTOPUH TPOJOJDKEHUSI OOpa3oBaHMUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIECTBEHHBIX HHTEPECOB MU NOTPEOHOCTEH, YCIHEIIHON
npodeccuoHanbHON JeATETbHOCTH M Pa3BUTUS HEOOXOJIMMBIX YMEHHUH, FOTOBHOCTh
aJanTUpPOBaThCs B MPOodeCcCHOHANIBHOU CpEJIE;

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS

HKOJIOTUYECKH LIEJIECO00pa3HOE OTHOIICHHE K TPUPOE KaK UCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUs, IOHMMAHUE IIEHHOCTU 370POBOr0 U 0€30MacHOTO



oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 370POBbIO, OCO3HAHWE LIEHHOCTH COOJIIOJICHUS MpaBui OE30MacHOTO
MOBE/ICHUS NP pabOTE C BEIIECTBAMU, a TAKXKE B CUTYaLIUAX, YTPOXKAIOIINX 30POBbBIO
U KU3HHU JI0JICH;

CIIOCOOHOCTH TPUMEHATH 3HAHMS, MOJydaeMmble MPH H3YUYEHUW XUMHUH, IS
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPY)KAIOIIEW MPUPOJHOW CpPEOW, IJIsl MOBBIILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpPBl,  OCO3HAHHUA  IJIOOATBHOIO  XapakTepa
HKOJIOTMYECKUX MpoOJeM U MyTeM HX pEelIeHUs MOCPEICTBOM METOJIOB XHUMUH,
HKOJIOTMYECKOTO MBILIUIEHUSI, YMEHUSA PYKOBOJCTBOBATbCS WM B I103HABATEIbHOM,
KOMMYHHUKAaTUBHON U COLUAIBHON IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX pE3yNbTAaTOB  BBIACIAIOT 3HAYUMBIE  JJIs
dopMupOBaHUs MHPOBO33PEHHS OOIEHAYYHBIE MOHATHUS (3aKOH, TEOpHUs, MPUHIIHII,
runoresa, (hakT, cucTemMa, IpoLecc, SKCIEPUMEHT U APYToe.), KOTOPbIE UCIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX U TO3BOJSIOT Ha OCHOBE 3HAHHWHA M3
ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM HAYYHOU KapTHUHE MHPA,
W yHHUBepcaJbHbIE yueOHBbIE JeHCTBHUS (MO3HABAaTEIbHBIE, KOMMYHHKATHBHBIC,
pPEryJsTUBHBIE), KOTOpble  OOECleYyuBalOT  (POpMUpPOBaAHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHHUSI UCTIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS PU OCBOCHUM 3HAHUM:
pPacKpblBaTh CMBIC XMMHUYECKUX TOHATUN (BBIIEIATH MX XapaKTepHbIE IMPHU3HAKU,
yCTaHaBIUBATh B3aMMOCBSA3b C JIPYTMMH TOHSATUSIMH), WCIIOJB30BAaTh MOHITHUS JUIS
OOBSICHEHUSI OTAEIBHBIX (PAKTOB U SIBJICHUM, BbIOMpATh OCHOBAHUSA U KPUTEPUU IS
KIacCU(pUKAMA XUMHUYECKUX BEIIECTB W XHUMHUYECKHUX PEaKIHid, yCTaHABIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3W MEXKIY OOBEKTAMHU M3YyU€HHUsS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIyKTHUBHBbIC, NEAYKTUBHBIE, TIO AaHAJOTWH), JAeNaTh BBIBOJBI U
3aKITIOYEHUS;

YMEHHE TPUMEHSITh B TMpoIlecce TO3HaHWS TMOHATUS (MPEAMETHBIE U
MeTanpeaMETHbIE), CUMBOJIHYECKHE (3HAKOBBIE) MOJIENH, WCIOJIb3yeMbIe B XHUMUH,
peoOpa3oBbIBaTh HIMPOKO MPUMEHSEMble B XUMHH MOJIEIbHBIE NPEICTaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI DdJE€MEHTa), XUMHYeckas (opmyiaa U ypaBHEHHUE
XUMHUYECKOHN peakIMy — MPU PEIeHUH yueOHO-T03HABATENbHBIX 33/1a4, C YU4ETOM ITHX
MOJIETIbHBIX MPEJICTABICHUN BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKUUH, BBISBIATH
oOuie 3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U M TPOTHUBOpPEUMS B
M3y4aeMbIX MpoLeccax U SBICHUIX.

Ba3oBble ucciaenoBarebcKkue 1eHCTBUA:

YMEHHE WCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
NO3HAaHMsI, @ TAaK)K€ B KaYeCTBE OCHOBBI I (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
IPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXACHUM;

OpUOOpEeTEeHNE OMbITa MO IUIAHUPOBAHWIO, OPraHM3allUd U  IPOBEICHUIO
YUYEHHYECKUX OKCIIEpUMEHTOB, yMEHMEe HaOmojaTh 3a XOJOM Ipoliecca,



CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 pe3ynbTar, (HOpMyIHpoBaTh OOOOUICHHS U
BBIBOJIbI IO PE3YJIbTATAM IMPOBEAEHHOIO OMbITA, UCCIECIOBAHUSA, COCTABIATh OTUET O
MPOJICJIAaHHON padoTe.

Pabora ¢ uHpopmanueii:

yMEHHE BBIOMpATh, AaHAIM3UPOBATH M HMHTEPHPETUPOBATH UHGOPMAIUIO
pPa3IUYHBIX BUJIOB U (POPM TMpEACTABICHMS, MOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE TTOCOOuS,
pecypcbl HTEepHETa), KPUTHYECKH OLEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uHpopMaIuio;

yMEHUE NPUMEHSTh PA3JIMYHbIE METOJbI M 3alpoChl MPH MOUCKE M OTOOpe
uH(pOpMAaIIUU U COOTBETCTBYIOUIUX JIaHHBIX, HEOOXOAUMBIX JJIS BHITTOJTHEHHS YU4EOHBIX
U TI03HABaTEJbHBIX 3aJad OIpPENeIEHHOI0 TUMa, MPUOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUs ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIAJICHUE
KyJIbTYpOil ~ aKTMBHOI'O  HCIOJb30BAHMSI  PA3JIMYHBIX  [MOMCKOBBIX  CHCTEM,
CaMOCTOSATENIbHO BBIOMPAaTh ONTHUMAIbHYIO (hOpMY MpencTaBieHus HHPOPMALMH U
WJUTFOCTPUPOBATH PEUIAEMbIE 33/1a4l HECIOKHBIMU CXEMaMH, HarpaMMaMu, IPyTUMU
dbopmamu rpaduKku U UX KOMOUHALUSIMU;

YMEHUE HCHOJB30BaTh W  AHAIM3UPOBATH B  Ipouecce y4yeOHOM W
UCCIIEIOBATENIbCKON JAESITENbHOCTY HH(OpPMAlMI0 O BIHSHUM IPOMBIILIEHHOCTH,
CEJICKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOJHON CPEBI.

KoMMmyHuKkaTHBHBIE yHUBeEpcalbHble yueOHbIE 1eiiCTBHA:

yMEHUS 3a7aBaTh BOIMPOCH! (B XOje Auanora u (WjiM) JAUCKYCCHUHU) IO CYIIECTBY
oOcyk1aemMoii TeMbl, (POPMYJIUPOBATH CBOU MPEIIOKEHHUS OTHOCUTEIBHO BHITIOJTHEHHUS
IIPEIJIOKEHHOW 3a/1a4u;

YMEHUS NPEACTABIATH MMOIYYEHHBIE PE3YJIbTAThl I03HABATEIBHOM JIESITEIIBHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTax; JIeJaTh MPE3EHTALUIO0 PE3YJbTATOB BBINOIHEHUS
XUMUYECKOTO JKCHepuMeHTa (J1a0opaTOpHOTO OMbITa, Ja0OpaTOpHOM padOTHI IO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOMU
MMO3HABATEJIbHOM W UCCIEN0BATENbCKONW JEATEIbHOCTH MPU PEIICHUH BO3HUKAOIIMX
npo0sieM Ha OCHOBE Yyu€Ta OOIIKMX MHTEPECOB M COTJIaCOBaHUS MO3ULIUMA (00CYKIeHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbD», KOOpPIMHAIMS COBMECTHBIX JEHCTBUM,
oTpe/iefieHue KPUTEPHEB 10 OLIEHKE KauecTBa BHIMIOJIHEHHON paboThl U ApyTHE).

PerysiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIe 1elicTBHUS:

YMEHUE CAMOCTOSTENBHO ONPENENIATh LEIu JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MpPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSITeIbHOCTh, BBIOUpaATh HanbOosiee I(PGEKTHBHBIE CIHOCOOBI PEIICHUS YYEOHBIX U
IIO3HABATEJIbHBIX  33J1a4, CaMOCTOSITEIbBHO COCTaBISATh MM  KOPPEKTHUPOBATH
IIPEJIOKEHHBIA aJITOPUTM JAEHUCTBUN IIPY BBINIOJHEHUU 3a1aHUN C YYETOM IMOJIYYEHHUS
HOBBIX 3HAaHUM 00 U3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUAX, OLICHUBAThH
COOTBETCTBHUE IMOJYYEHHOTO pe3yJibTaTa 3asiBJICHHOW L€, YMEHHUE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIOBUHU 3a/IaHUA.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe nmpeaMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00S13aTEILHOTO COACPIKAHUS,



YCTaHOBJICHHOTO JTaHHOU (penepanbHO pabouel MporpaMMOi, BEIICISIOT: OCBOCHHBIC
00y4aroIMMUCS HayYHbIC 3HAHUSI, YMEHHS U CIOCOOBI NeHCTBUH, crierupuIecKue s
peaMETHON 00J1acTh «XUMHUS», BUABL JEATEIBHOCTU 0 MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalnuu, NpeoOpa3OoBaAHUI0 M NPUMEHEHUIO B PA3JIHMYHBIX YYEOHBIX M
HOBBIX CUTYyaIUsX.

K koniy oOydyenusi B 8 kiiacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX TIIOHSATUW: aTroOM, MOJIEKyJa,
XUMHYECKUN DIJIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(oHOpOAHAST M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHAs H
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasi JOJsi XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MOJSAPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, DJIJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMHUYECKas peakius, KilacCuPUKauus peakuui: peakiuu
COCIMHEHHUSI, PEAKLIUH PA3JI0KEHUsI, PEAKIIMU 3aMEIICHMs], peakllui OOMeHa,
9K30- U SHAOTEPMUYECKUE PEAKIUH, TEIIIOBOM 3P(HEKT peakuuu, siApo aToma,
ANIEKTPOHHBIN CJIOW aroMa, aToMHasi OpOWTab, pajuyc aToma, XHUMHYEcKas
CBA3b, MOJSIPHAs M HEMOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHASl CBS3b, HWOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJii BemiecTBa  (MPOILIEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

 WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUNA U MPUMEHSThH
ATU MOHATHS PH ONKUCAHUY BEIIECTB U UX MPEBPAIICHUH;

* ICTIONIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISi COCTaBlieHUs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e ONIPECNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHAPHBIX COCIUHEHMSIX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, TPUHAIIEHKHOCTD
BEIIECTB K OMNpeAeIEHHOMY KJacCy COEIUMHEHHM 1o ¢opMmyiaM, BUJ
XUMUYECKON  CBsI3M  (KOBaJIGHTHasT W HMOHHAasl) B  HEOPTraHUYECKUX
COCIMHEHUSX;

epackpbiBaTh cmbicn  llepuommueckoro 3axkona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJUYECKONM 3aBUCHMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT UX MojiokeHuss B Ilepuomuyeckoid cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

« ONMCHIBATh U XapaKTEPHU30BaTh TabimuHyto (opmy [lepuogmdeckoit crucTemsl
XUMUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUSA «rJiaBHas mnoArpynmna (A-
rpynmna)» u «mobounas noarpynmna (b-rpymnma)y», mansie u 00NbIINE TEPUOIBI,
COOTHOCUTh O0O3HAU€HHUs, KOTOpble MMeroTcsl B Tabmuue «llepuonnyeckas
cucreMa xumudeckux odjiemMeHToB JI. WM. MenuaeneeBay ¢ 4YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apAn siipa, 0011ee YUCI0 NEKTPOHOB U PACTIPEEICHHE UX MO 3JIEKTPOHHBIM
CJI0sIM);

e KJJaCCU(UUUPOBATh XUMHUUYECKHE DJEMEHThl, HEOPraHWYECKHUE BEIECTBA,
XUMUYECKHME peakuuu (M0 YHMCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU



BEIIECTB, 10 TEIJIOBOMY 3D PexTy);

e XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHWMHYECKUE CBOMCTBA BEIIECTB
pPa3JIMUHBIX KJIACCOB, IMOJTBEPKJas ONHCAHUE MPUMEpPAMH MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

 IPOTHO3UPOBATH CBOMICTBA BEIIECTB B 3aBUCHMOCTHM OT HMX Kaye€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TUYHBIX
YCIIOBUSX;

 BBIUUCIISATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MAacCOBYIO JIOJIF0 XHMHMYECKOrOo »dJIeMEeHTa 1o (opMmyse COECIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMUYECKOUN peaKIuu;

e IPUMEHATh OCHOBHBIE ONEPALMU MbBICIUTEIBHON ACATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHUCTeMaTU3alulo, KiacCU(pUKAIHIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — 11 H3YyUYECHUS CBOWCTB
BEIIIECTB U XMMUYECKUX PEaKINM, €CTEeCTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS —
HaONIOZCHUE, HW3MEPEHHE, MOJACIUPOBAHUE, SKCHEPUMEHT (pealbHbId U
MBICJICHHBIN );

e CJIEIOBATh MpaBWJIaM IOJIb30BAHUS XMMHUYECKOW MOCYIOW U J1abOpaTOPHBIM
o0opynoBaHuEM, a Tak)Ke TMpaBWwiaM oOOpalleHusl C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSMU MO BBIMOJIHEHUIO TAOOPATOPHBIX XUMHUUECKUX
OTBITOB TIO TIOJIYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA U
KHCJIOPO/Ia), MPUTOTOBJICHHUIO PAaCTBOPOB C OMpPENEIEHHON MaccoOBOW J1oyied
pPacTBOPEHHOIO  BEILECTBA, IUIAHMPOBAThH W  MPOBOJUTH XUMHUYECKHUE
AKCIEPUMEHTHl 10 PACHO3HABAHWIO PACTBOPOB IWIEJOYEH U KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, heHoIPTaIeHH, METUIIOPAHXK U APYTHE).

K koniy oOyueHus B 9 kjiacce mnpeaMeTHbIE pe3yibTaTbl HA 0a30BOM ypOBHE

JOJIKHBI OTpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSATUM: XUMHUYECKUU HJIIEMEHT,
aToM, MOJIEKyJia, HWOH, KaTHOH, aHHWOH, MPOCTOE BEILIECTBO, CIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKUCIEHUS,
XUMUYECKasl peakius, XuMHUUIecKasl CBsI3b, TEIIOBOM 3 (PEeKT peakiuu, MOJb,
MOJISIPHBII 00BEM, pacTtBop, AIEKTPOJIHUTHI, HEBJIEKTPOJIUTHI,
ANEKTPOTUTHUICCKAS JUCCOIHMAIINS, PEaKIIMM MOHHOTO OOMEHa, KaTalu3aTop,
XUMUYECKOE  paBHOBECHE, OOpaTMMble ©  HEOOpaTUMbIE  PEaKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTED,
OKHCJICHUE U BOCCTAaHOBJICHHE, aUIOTPOMus, amM(pOTEPHOCTh, XUMUUYECKAs
CBsI3b (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKas pelETKa,
KOppO3Usl METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKOW pEaKiuu, MPEeAeabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

e WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATUUA M MPUMEHSThH
9TH TIOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPAIICHHUI;

¢ ICTIOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY JJIsl COCTaBJI€HUs (OPMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIINN;

e ONIPEACINISATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX D3JIEMEHTOB B



COCAMHEHUSX  PaA3JIMYHOIO  COCTaBa, MPUHAMJICKHOCTh  BEIIECTB K
ONpeaenEHHOMY KJIacCy COEAMHEHUM Mo (opmysiaM, BHJ XUMHUYECKOW CBS3H
(KoBaJIeHTHasi, MOHHAsl, METAJUIMYECKasl)) B HEOPTraHUYECKUX COCIUHECHUSX,
3apsl MOHA TI0 XUMHUYECKOU (hopMmyJie, XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO
BEIIICCTBA;

epackpeiBaTh cMmbICchH llepumogmueckoro 3axkona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHMMAaHHWE: ONHUCHIBAaTh W  XapaKTEPU30BaATh
TabauyHyro Qopmy Ilepuoandeckolt CHUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznyuath TOHATHS «IJIaBHas Tmoarpymnmna (A-rpymma)y U «1mo0o4Has
noarpynna (b-rpynma)», Maibple W OOJIBIIME TEPHOJIbI, COOTHOCUTH
0003HaYCHHUS, KOTOPhIE MMEIOTCS B MEPUOAUMYECCKON TAOIMIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB XUMUYECKUX JJIEMEHTOB (COCTaB H
3apsij sapa, 00IIee YUCIIO AIEKTPOHOB U PACTIPEACIICHUE UX T10 3JICKTPOHHBIM
CJ10sIM), OOBACHSTH 00IIIME 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB
U UX COCIMHEHUN B Tpeienax MajblX MEPUOJOB U TIABHBIX MOJATPYII C
YYETOM CTPOECHUS UX aTOMOB;

e KJTACCUPUIIUPOBATh XHMMHUYECKHUE DJEMEHTHI, HEOPraHUYEeCKHUE BEIIECTBA,
XUMHUYECKHEe peakiuu (10 YHCIy M COCTaBy YYacTBYIOIIUX B PEAKIUH
BCILIECTB, IO TEIJIOBOMY A(M(EKTy, MO0 HM3MECHEHHUIO CTCICHEH OKUCIICHHS
XUMHYECKUX IJIEMECHTOB);

e XapaKTEePU30BaTh (OMUCHIBAThH) OOIINE U CrIeU(pUISCKUE XUMUUSCKHUE CBOMCTRA
MPOCTBIX UM CJOXKHBIX BEIIECTB, MOATBEPKIasi OMNUCAHUE MPUMEpPaAMU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX XHUMHUUYECKHUX
pEeaKLHnii;

¢ COCTaBJISITh YPABHEHUS JICKTPOJUTHUECKON THUCCOLMAIIMU KUCIIOT, IIeJIoued U
COJICH, TMOJHBIE M COKpalIEHHBIE YpPaBHEHUS pPeaklMii HOHHOTO OOMeEHa,
YpaBHEHUS PEaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSA3U
MEXK]1y BEIlIECTBAMHU PA3JIMUHbBIX KJIACCOB;

e PAaCKpBIBATH CYIIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHHBIX peakiui
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHca TUX PeaKIuii;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XUMHYECKMX TIPEBpAIICHUH B  Pa3IUYHBIX
YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0 M MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XHMHYECKOTO JJIeMEHTa 10 (opmyne coeauHeHus,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO
XAMHUYECKOU pEaKInH;

e COOJIIO/IATh TIpaBWJIa TOJIb30BAHUSI XMUMHUYECKOM TOCYJIOH U J1abopaTOPHBIM
000pyIoBaHUEM, a TaK)Ke IpaBujia 0OpaIlleHUs C BEIIECTBAMUA B COOTBETCTBUU
C UHCTPYKIIUSMH TIO BBITIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB TIO
MOJIYYEHUIO U COOMPaHUI0 Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKUCIIOTO
rasa);

e IPOBOJUTh PEAKIIMHU, IOATBEPKAAIOIIME KAYECTBEHHBIM COCTAB Pa3JIMYHBIX



BELIECTB: pACMO3HABATh ONBITHBIM MYTEM XJIOpUA-, OpOMHI-, HOAUMI-,
kapOboHat-, ¢ocdar-, cuiaHKaT-, CcyiabdpaT-, TUAPOKCHUI-HOHBI, KATHOHBI
aMMOHHMS ¥ HWOHBI HM3YyYEHHBIX METaJUIOB, TNPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

 IPUMEHATh OCHOBHBIE OIEpAIlMi MBICTUTEIFHON ACSITENbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHe, 000O0IIeHHEe, CHCTEMAaTHU3alUIO, BBIABICHHE MPUYHMHHO-
CIIEZICTBEHHBIX CBSI3€d — IS HM3y4YCHHS CBOWCTB BEUIECTB M XUMHYECKUX
peakIuii, €CTECTBEHHO-HAayYyHble METOJIbl TO3HAHUS — HaOIIO/EeHHE,
MU3MEpEHUE, MOJICITUPOBAHUE, IKCIIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3/iesioB H TeM MPOrPaMMBbI Beero Konrponsupie  IpakTuueckue f,lg:,g)fo?;}lgn,mﬂe
padoTbI padoThsI pecype
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUSI
11 XuMHS — BaXHas 00J1aCTh €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837¢
MPAKTHYECKON JEATEeIbHOCTH YEIOBEKa
1.2 BemecTBa 1 XUMHYECKHE PEaKITUN 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BelllecTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837c
2.2 Bonopon. [lonsitTre o kucaoTax u comsix 8 1 https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [Tonsitue 06 ocHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837c
24 Ocrorpie [JIACCRT HeopramHeciux 11 1 1 https://m.edsoo.ru/7f41837c
COCTMHCHU I
Hroro no pazneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menaeneesa. CTpoenune aToMoB.

Xumuyeckas cBsi3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT
Ilepnonnueckuit 3akoH u Ilepuonnueckas
3.1 CUCTEMa XUMHUYECKUX dieMeHToB 1. 1. 7 https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHue aroma
3.2 XUMHHECKaA CBA3b. OKHCIHTELHO- 8 2 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHbBIE PEAKIINH
Hroro no pazueny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 5)



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

9 KJIACC

Nen/m  HaumeHOBaHHWe pa3iesioB M TeM NMPOTrPaMMBbI

KoanyecTBo 4acoB

Bcero Kourponbueie Ilpakruueckue IJOP
padoThbI padoTsbI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
1.1 E;ZZ?I%?;HE;;%%?E;ICG;HG SHATHIT OCHOBHRIX 5 1 https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIUIl 4 https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOaus. XUMUUECKUE 5 1 1 https://m.eds0o.ru/7f41a636
peaKkIuu B pacTBOpax
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
21 Qb XspaagpuCTI ntIGSKIX neNCITON g 1 tpsim.edso 7141636
2.2 SFE?;;;F; EETSE;I:T;EQ zgguﬁfeclf;; HICMEHTOB 6 https://m.edsoo.ru/7f41a636
23 Qomenxspucepueni G stevertion g i Ptpsm.edsoo.ru71412635
OO0m1as XxapakTepuCTUKa XUMHYECKUX DJIEMEHTOB
2.4 IVA-rpynmel. Yriaepoa 1 KpeMHUNA U UX 8 1 2 https://m.edsoo.ru/7f41a636
COETMHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl 1 MX COeIMHEHHUS
3.1 OO01111e cBOICTBA METAIIIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxnel1me MeTamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznea 4. Xumus 1 oOKpysKamomas cpeaa
4.1 \ BenectBa 1 MmaTepuanbl B AKU3HU YEIOBEKA 3 \ https://m.edsoo.ru/7f41a636
Hroro no pazmeny 3
Pe3epBHOe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB
Ne HaunmeHoBaHMe pa3je/ioB U TeM B K I ata 0P
. nporpaMMBI cero OHTPOJIbHBIE pakTuueckue 1
padoThbI padoThI

1 Hpeaver Xuuii. Poh XHMHUH B HKH3HH 1 https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemiecTna

2 [TousgaTue o MeTOmax MO3HAHUSI B XUMUU 1 https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna

3 paGoTEL B 1aGOPATOPHH 1 HPUEMI 1 https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTopHbIM
000pyT0BaHUEM

4 Hucrere BEIICCTBA M CMECH. Crocobu: 1 https://m.edsoo.ru/ff0d26ca
pasjienieHus: cMecei
[TpakTuueckast pabota Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKU 1 https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COMH)»

6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHIECKHE DJICMEHTEI. 3HaKH 1 https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB

8 [IpocTble U ClIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.

10 Xumunueckas popmyina. BageHTHOCTB 1 https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKUX JIEMEHTOB

11 OTHOCHTEILHAA aTOMHAA MACCa, 1 https://m.edsoo.ru/ff0d323c
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

12 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA 1 https://m.edsoo.ru/f0d350¢
B COCTMHEHUU

13 Kommaectso Bemectsa. Moxs. 1 https://m.edsoo.ru/ff0d5230

Momnspaas macca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14

15

dusznueckue U XUMHUYECKHE SIBICHUS.
XuUMUYeCKask peakius

[Ipu3Haku 1 ycioBus NPOTEKAHUS
XUMHUYECKHUX PEAKLIUH

https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d3al6

16

17

18

19

3aKOH COXpPaHEHMsI MACChI BEILIECTB.
XHUMHUYECKUE YPABHEHUS

Boruncnenus koiuyecTBa, Macchl
BEIIIECTBA 110 YPABHEHUSIM XUMHUECKUX
peaKuuit

Knaccudukanms XuMU4eCKUX peaKkiui
(coenuHeHuUs, pa3IoKEeHUs, 3aMELLCHHUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBbII-

sHuMKIoneauct. O6o0IIeHue u
CUCTEMATU3ALMs 3HAHUN

https://m.edsoo.ru/ff0d3b88

https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d3f34

https://m.edsoo.ru/ff0d40c4

20

21

22

23

24

Konrtponsnas padora Nel o teme
«BelecTBa 1 XUMHYECKHUE PEAKIIAN

Bosnyx — cmecs ra3oB. CoctaB Bo3ayXa.

Kucnopon — aiieMeHT u mpoctoe
BeniecTBo. O30H

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
KHCTIOopo/ia (peakiuy OKUCIICHUS,
ropenue). [loastue 00 oxcuaax

CrocoOsbI OTy4YeHUsT KUCIIOPO/Ia B
1ab0paToOpUu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucaopoa

TennoBoit 3¢ ekt XuMuIecKoi
PEaKIH, TIOHSATHE O TEPMOXUMHUIECKOM
YPaBHEHMH, 3K30- U SHAOTEPMHUUECKUX
PEaKIHsIx

https://m.edsoo.ru/ff0d4290

https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff0d4614

https://m.edsoo.ru/ff0d497a

https://m.edsoo.ru/ff0d4790

25

TormumBo (HedTh, yroiabs U METaH).
3arpsi3HEHHUE BO3]lyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MPEAOTBPALECHUS

26

[Tpaktrueckas padora Ne 3 o Teme
«[lonydyenue u coOupanue KHCIOPOaa,
U3YYEHHUE €r0 CBOUCTBY»

https://m.edsoo.ru/ff0d4ae2

27

28

Bonopoa — a5emMeHT u npocroe
BelecTBO. HaxoxaeHnue B npupojae
duznyeckre 1 XMMHUYECKHE CBOIICTBA
Bojiopoa. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d4dd0

29

ITonsTHE O KHCIOTAX U COJISIX

https://m.edsoo.ru/ff0d50d2

30

Crioco0bI oTydeHust BOOPOIa B
nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

31

[TpakTuueckast pabota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPOIa,
U3YYEHHUE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

MonsipHblii 00BEM ra30B. 3aKOH
ABoraapo

Brranciaenus 00n€ma, KoIru4yecTBa
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WJIK 00BEMY
Brruucienus o06EMOB ra3oB 1o
YPaBHEHUIO PEaKIIMN Ha OCHOBE 3aKOHA
00BEMHEIX OTHOIICHUI Tra30B
du3nyecKkrue U XUMUYECKHIE CBOMCTBA
BOJIBI

CocraB ocHoBanuii. Ilonsatue 00
WHINKATOpaX

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

37

Bopa kxak pactBopurens. HacblieHHble n
HEHACBIIICHHBIE PaCTBOPHI. MaccoBas
JI0JIs1 BEIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40

38

[IpaxTuueckas padora Ne 5 o reme
«ITpuroroByiieHue pacTBOPOB C
OonpeAcNEHHON MacCOBOM J10IEN

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BE€IICCTBa»

Kontposbhas padora No2 o teme

39 https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bogopoxn. Bona»

40 OxcrE: cocTas, Knaccu(uKanys, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHnue u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHMs1: COCTaB, KNacCHpUKaL, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 Honyqunue 1 XMMIHCCKHE CBOUCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHMI

44 Kucnorsr: cocras, knaccaukanys, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tony4yeHue u XUMHYECKUE CBOICTBA hitps://m.edsoo.ru/ffodfee2
KUCJIOT
Conu (cpeanue): HOMEHKIATypa,

46 CHOSO6H TOMYHCHIA, XUMITACCKIE https://m.edso0.ru/00ad9474
CBOIiCTBa
[Ipaktrueckas padota Ne 6. Perenue

47 SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edso00.ru/00ad9b7c
COE€IUHEHMID

48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50

49 O00011IEHNE U CUCTEMATU3ALMs 3HAHUT https://m.eds0o.ru/00ad9ch?
KonTtponbHas padora Ne3 o treme

50 OCHOBHI)IevI'fJ'IaCCI)I HEOpPraHUYECKUX https://m.edsoo.ru/00ad9ela
COeIMHEHMI

51 ITeppic nonbiTkn Kaccuguianmn https://m.edsoo.ru/00ad9ffa

XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Ipynnax CXOJHbIX 3JIEMCHTOB

52

[lepuoauueckuii 3aK0H U
[Tepuoanueckast cucteMa XUMHUYECKUX
snemenToB . Y. MenaeneeBa

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

53

54

[Iepuonsl, rpynmel, NOATPYIIIILI

Crpoenue atromoB. CoCTaB aTOMHBIX
saep. M3oTomnsl

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

https://m.edsoo.ru/00ada342

55

CtpoeHue JIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB [lepnonnueckon
cucrtemsl J. 1. MeHnaeneeBa

https://m.edsoo.ru/00ada6bc

56

XapakTeprucThKa XUMHUYECKOI0 AJIEMEHTa
110 €T0 NoJIoKeHUIO0 B [Iepnoandeckoit
cucteme /1. 1. MenpaeneeBa

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

57

58

3nauenue [lepuonnyeckoro 3akoHa Juist
pa3BuTHs HayKu U npaktuku. . 1.
MeneneeB — y4€HbIN, IEAATOT U
rpaXkAaHUH

PesepBHslit ypok. O60011IeHNE U
CUCTEeMAaTH3alusl 3HaHUH /
Bcepoccuiickas npoBepouHasi paboTa

https://m.edsoo.ru/00ada96e

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

59

Konrtponsnas padora Ne4 o teme
«CTtpoenne atoMa. XUMHUUYECKasi CBS3hY /
Bcepoccuiickas npoBepouHasi paboTa

https://m.edsoo.ru/00adbh486

60

61

SHCKTpOOTpI/IHaTCHBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonnas xumuueckas CBSI3b

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

https://m.edsoo.ru/00adac34

62

KoBanentnas MoJIsIpHasd XUMHUUICCKast
CBA3b

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

63

KoBanenTHas HCIOJIAAPpHad XUMHUYCCKasd
CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

64 Crenens. oxucneHns 1 https://m.edsoo.ru/00adae28

65 OKHCIATEILHO-BOCCTAHOBUTEIIHHBIE 1
peakuuu https://m.eds00.ru/00adb076

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
PesepBHbIil ypok. O0001ICHNE U

67 CUCTEMAaTU3alMs 3HAaHUU 110 TEME 1 https://m.eds00.ru/00ad9ch?
«CTpoeHne aToMa. XUMHUYECKas CBS3h)»

68 Pesepbiii ypox. O606£HGHHG " 1 https://m.edsoo.ru/ff0d61c6
cucreMaru3anus 3HaHuil

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

[Iepnonrueckuit 3aKoH.
[lepuoauueckasi cucreMa XuMUYECKUX
sanemenToB /I. 1. Menaeneera

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKUX IIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMeHKIIATypa
HEOPraHUYECKUX BEILECTB

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

aara

0P

https://m.edsoo.ru/00adb59e

https://m.edsoo.ru/00adb6b6

https://m.edsoo.ru/00adb7e2

Buzbl XuMHU4eCcKoU CBS3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
Konrtponsnas padora Nel mo teme
«IloBTOpeHue u yriay0iaeHrue 3SHaHUI
OCHOBHBIX Pa3zeiIoB Kypca 8 Kiacca»

https://m.edsoo.ru/00adbac6

Knaccudukanus XuMHIeCKUX peakiui
M0 Pa3JIMYHBIM ITPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U
TreTEPOre€HHBIX PEAKIMIX

ITousTHE 0 XUMUUECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH
XHUMHYISCKOM PCAKIUN U IMOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adbcb0

https://m.edsoo.ru/00adbe9a

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

10

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE
peaKuuu

Teopus 2AEKTPOTUTUYECKON
nuccormainyy. CHIbHEIE U ClIa0bIe
AIEKTPOITUTHI

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

https://m.edsoo.ru/00adcd68

11

HoHHbIE ypaBHEHUS peakL Ui



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

12

13

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTABICHHUI 00
AIEKTPOJIUTUYECKON JUCCOLMAIIIHI

XUMHUYECKHE CBOVMCTBA COJIEH B CBETE

IPe/ICTaBICHUI 00 AIIEKTPOIUTUUECKON

JUCCOLIMAIAN

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

https://m.edsoo.ru/00add5d8

https://m.edsoo.ru/00add8b2

14

ITonsiTue o ruaponu3e cosen

https://m.edsoo.ru/00add9d4

15

16

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

[IpakTuyeckas pabora Ne 1. «Pemenue
9KCIIEPUMEHTAIBHBIX 3a1a9»

https://m.edsoo.ru/00addd12

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

17

18

19

20

21

22

23

KonTtponsHast padora Ne2 o teme
«OJIEKTPOJINTUYECKAS TUCCOLIALIMSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

OO6m1as XxapakTepuCTHUKa rajJoreHoB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KMUCIIOTa,

XUMHYECKHE CBOICTBA, MTOJIyYEHNE,
MIPUMEHEHUE

[TpaxTiueckas padota Ne 2 o reme
«ITonyueHnue COIIAHON KUCIIOTHI,
U3y4eHUE €€ CBOMCTB»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKlUid, €M OJUH U3
peareHTOB J1aH B U30BITKE

OO61as xapakTepUCTHKA 3JIEMEHTOB
VIA-rpymibl

AnnoTponHbie MOIU(UKALIUY CEPBHI.
Haxoxaenue cepbl U €€ COeIMHEHUN B

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

https://m.edsoo.ru/00addfe2

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

https://m.edsoo.ru/00ade348

https://m.edsoo.ru/00ade488

https://m.edsoo.ru/00ade64a

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

npupojae. XuMHUYECKHUE CBOMCTBA CEPhI

24

25

26

CepoBoaopo, cTpoeHue, Gu3ndeckue
U XUMHYECKHE CBOMCTBA

Oxkcuppl cepbl. CepHas KUCIIOTA,
(du3HYecKre 1 XMMHUYECKHE CBOMCTBA,
[IPUMEHEHUE

XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOT'O criocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepbl

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

https://m.edsoo.ru/00adea28

https://m.edsoo.ru/00adec8a

27

28

29

30

31

Brruucnenue MaccoBoi 107U BBIXOJA
IPOAYKTA PeaKuu

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHEHHE B
npupoe, Gu3ndeckue 1 XUMHUYECKUe
CBOMCTBA

AMMHuak, ero puznueckKue u
XMMHUYECKHE CBOMCTBA, MOJIyuyeHHE U
pUMEHEHHE

[IpakTuueckas padbora Ne 3 o Teme
«[Tomyuenne ammmaka, U3y4eHUe €ro
CBOMCTB»

A3oTHas Kucnora, e€ Gusndeckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adec8a

https://m.edsoo.ru/00adeea6

https://m.edsoo.ru/00adf004

https://m.edsoo.ru/00adf180

https://m.edso0.ru/00adf306

32

Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHHE
OKpYKaIoIleH cpe/ibl COETUHEHUSIMU
asora

https://m.edsoo.ru/00adf518

33

®dochop. Oxcua pochopa (V) u

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

dbocdopnas kuciaota, puzndeckKue u
XUMHUYECKHE CBOMCTBA, TOYICHUE

Hcnons3oBanue ¢ochaToB B KauecTBE
MHHEPAIBHBIX Y100pEHHIH.
3arpsi3HeHue NPUPOJHON CPEIb
dbocdaramu

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

35

36

Yriaepon, pacnpocTpaHeHHE B IPUPOJIE,
bu3HYECKre M XUMUIECKHIE CBOHCTBA
Oxkcuipl yraeponaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUIECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)

https://m.edsoo.ru/00adfd9c

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

37

YroapHasg KUciIoTa U €€ coJin

https://m.edsoo.ru/00ae006¢

38

[IpakTuueckas padora Ne 4 o reme
"IlonyuyeHue yriaekuciaoro rasa.
KauecTBenHnas peakuus Ha kapOOHaT-

HOH

https://m.edsoo.ru/00ae027¢

39

HepBOHa‘laJILHLIC MTOHSATHUS 00
OpTraHNYCCKUX BCIICCTBAX KAK O
COCAMHCHUAX YTIJICpOda

https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ H €0 COCOINMHCHUA

https://m.edsoo.ru/00ae080a

41

42

43

[Tpaktuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
«Baxkneinine HeMeTaJJIbl 1 UX
COCTUHCHHUS

KonTponbnas pabota Ne3 o teme
«BaxHeln1ne HeMeTalIbl U UX
COETUHEHUS)

OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
MeTtamnmmueckas CBI3b U
METAJINYECKasi KpUCTAITMYEeCKast

https://m.edso0.ru/00ae0bf2

https://m.edsoo0.ru/00ae0el8

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pemérka. @u3nveckre CBOMCTBA
METAJIJIOB

XMMHYECKUE CBOMCTBA METALJIOB.

44 3:;:;§§;HMH%CKHH PAL HAIPDKCHUH https://m.edso00.ru/00ae1156
OO6mmue criocoObl MOTYyYeHUST METAJLIOB.
45 CrutaBbl. Berauciienus mo ypaBHEHUSAM
XAMHYECKHUX PEAKIUi, €CIIU OAUH U3 https://m.edso00.ru/00ae1156
PEareHTOB COACPKUT ITPUMECH
46 Howsrue o kopposun meraiLios https://m.edso0.ru/00ae1278
47 [Henotrere MeTans! https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U
KaJust https://m.edso0.ru/00ae14b2
49 [IlenouHo3eMeNbHBIC METAJIIBI —
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 BaxcHeHIINE COCMHCHUS KA https://m.edsoo.ru/00ae15e8
51 O00011eHNe U CUCTEMAaTU3AINS 3HAHUH
50 JKEcTKOoCTh BOJEI U CIOCOOBI €€
YCTPaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 ;)Cli;(;;i(;{cl;r:"mnm YA METOJBI €6 https://m.edsoo.ru/00aelae8
54 AmoMHHHiE https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJIH JKeJIe3a

(1) u xene3a (111)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae35e6

58

0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

59

60

[Tpaktuueckas padora Ne 7. Pemenne
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxneime MeTaJlIbl U UX
COCTMHEHUS»

Boluncnenus no ypaBHEHUAM
XMMHUYECKHUX PEaKLuil, eciii OJUH U3
peareHToB /1aH B H30BITKE WIH
COJIEPXKUT IpUMecH. Beruncienus
MacCOBOM JI0JIM BbIX0J1a IPOJYKTa
peakuuu

https://m.edsoo.ru/00ae3de8

https://m.edsoo.ru/00ael750

61

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

62

Kontponbnas pabota Ne4 o reme
«BaxkHenmme METaJlJIbl U UX
COETMHEHUS»

63

BemectBa u maTepuansl B
MMOBCEIHEBHON KM3HU YEJIOBEKA

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

64

65

XHUMHUUYECKOE 3arpsA3HEHUE
OKPYKAIOIIE Cpebl
Ponp xumuu B pemieHnn
9KOJIOTHYECKUX MPOoOIIeM

https://m.edsoo.ru/00ae4270

https://m.edsoo.ru/00ae4270

66

67

PesepBHslit ypok. O60011eHNE U
CHUCTeMaTU3alurs 3HaHUI
Peseprubrit ypok. O6001eH1E U
CUCTEeMAaTH3aIIHsI 3HAHHHA

https://m.edsoo.ru/00ae0d0a

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

68

Peseprubrit ypok. O6001eHNE U
CUCTEeMAaTH3aIIHsI 3HAHHHA

https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM
OBPA3OBATEJILHOH TPOTPAMMBI
8 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 ITo Teme: «IlepBOHaYabHBIE XUMHYECKUE TTOHSITUSD)
pacKpblBaTh CMBICII OCHOBHBIX XHMMHUYECKHUX [OHSTHH: aTom,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CII0XHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHAsT Macca, KOJIMYECTBO
11 BEIIECTBAa, MOJb, MOJSpPHas Macca, MaccoBas [OJiI XUMHUYECKOTO
dJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMUYECKas PEaKius,
KIacCU(pUKaLMs  PEaKIHil: peakuuud  COCAMHEHHUS,  PEaKIHH
pa3joXKeHUs, pEaKluu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TerioBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBas 10JI BeIIeCcTBa (MPOIEHTHAs KOHIICHTPAIKs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHX nonﬂmﬁvn
MPUMEHSITh 9TH MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpAILICHUN
13 HCNIONb30BATh XMMUYECKYIO CHMBONMKY LA COCTaBIICHHS bopmyn
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKITUHN
pacKpbhIBaTh  CMBIC]  3aKOHOB COXpPAHEHHUsS MacChl  BEIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPDHOTO YY€HMs, 3aKOHa
ABorajipo
15 ONpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHApHBIX
COETMHEHUSIX
16 KJIacCU(PUIIUPOBATh XMMHYECKHE peakuuu (M0 YUCIYy MU COCTaBy
YUYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEMIOBOMY (P HEKTY)
17 BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl
BEIIIECTB
18 BBIYHCIIATH MAacCOBYIO JIOJIO XHMHYECKOTO 3jieMeHTa 1o (opmyre
COEIMHEHMUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHBbIE METObl IMO3HAHUS — HAOIIOICHUE,
1.10 U3MEpEeHHe,  MOJEIMPOBAaHHE,  HOKCIEPUMEHT  (peajbHbBli U
MBICTICHHBIN )
2 ITo Teme: «BaxHeiiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
21 pacKpbhIBaTh CMBIC OCHOBHBIX XHUMHYECKHUX TIOHSATHN: OKCH],
KHCIJIOTa, OCHOBAaHUE, COJIb
29 ONpeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENCIEHHOMY Kiaccy
' coeTMHEHUH 1o popMmyram
2.3 KJIacCU(UITMPOBATh HEOPTAHNYECKHUE BEIIECTBA
24 XapakTepu30BaTh (ONMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA

BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAA ONMCAHUC NpPUMCpaAMU




MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUUYECKUX PEAKIIHI

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XHUMHUYECKHX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

CJIeZIOBaTh IpaBHJaM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
1a00paTOpHBIM 000OpPYZIOBAaHHEM, a TaKXKe MpaBWIaM OOpAaIICHUS C
BCIICCTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU 10 BBITOJHEHHIO
1a00PAaTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA W KHUCIIOPOJA), MPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INITAHUPOBATH U MIPOBOJIUTh XUMHUECKUE IKCIIEPHUMEHTHI T10
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHAUKATOPOB (JakMmyc, ¢heHondraaert, MEeTUIOPAHXK U IPYTHe)

2.7

IMPpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

[To Teme: «llepumomuueckuit 3akoH u Ilepmonmyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

PaCKpbBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHa:d Op6I/ITaJ'II>, paaunyc aroma,
XUMHYCCKasd CBA3b, IOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, 4aHHOH,
CTCIICHb OKUCJICHUA

KJIAaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyro (opmy [leprognueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTh IOHATHUS «TJIABHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJIbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MOoJoxeHus B Ilepuoanueckoi
CUCTEME

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOJHIle
«Ilepuognueckas  cucreMa  XUMUYECKUX  3neMeHToB .M.
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsii siapa, oOIee YHcio
AIIEKTPOHOB U paCIpeieIeHHE UX M0 AJIEKTPOHHBIM CIIOSIM)

OTpEeNATh CTENeHb OKHUCJICHUS OJIEMEHTOB B  OWHApHBIX
COETMHEHMN X

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
NpoBepPsSIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

1

ITo Teme: «BGH_ICCTBO U XUMHYCCKad pCakusi»

11

PaCKpbIBATb CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSTHH: pacTBop,




1.2

AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsl AUCCOIUAIIMS,
pEeaKMuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HEeOoOpaTUMbIe peakiuu,
OKHUCJIUTEITLbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA |
IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

14
1.5

2.1

PacKpbIBaTh CYIIHOCTh OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi
IIOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOI'0 OajaHca 3TUX peakUuil

IIPOBOAMTDH PAcU€ThI [0 YPABHEHUIO XUMUYECKOM peakuu

[To Temam: «Hemerauibl U UX coeAMHEHUs» U «MeTalabl U HX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUSCKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas OINMCAHUE

IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKLUN

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAOIINX CYIICCTBOBAHUC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOX@HOCTU IIPOTEKAHHUSI XMMUYECKUX MPEBPAIICHUN B Pa3JIMYHbBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOM H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
71ab0paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJTYYCHHIO U COOMPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WOHBI M3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIIHME B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX BEILIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsL CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUIH: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIBHOCTH —
aHaM3 W CHUHTE3, CpaBHEHUE, O0000IeHHe, CUCTEeMaTH3aIHIo,
BBISIBICHHE TPUYUMHHO-CIEACTBEHHBIX CBSI3€W — I H3y4EHUs
CBOMCTB BEIIECTB M XUMUYECKHX PEAKLUN; €CTECTBEHHOHAy4HbIE
METOAbl MO3HAHUS — HAOJIOJEHHUE, W3MEPEHHUE, MOJAEIMPOBAHUE,
HKCHEPUMEHT (peabHbI U MBICJICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Poiap XUMuUM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOe COCTOSIHUE
BEIIIECTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. Crocoobl
paszaelneHus cMecen

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX
sneMeHTOB. [IpocThie U C0KHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

XuMuueckas Q)opMyna. BajeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHUYECKOT0 dJIEMEHTa
B COCAMHCHUN

1.5

KomuuectBo BemecrBa. Mosb. MomsipHas Mmacca. B3aumocBsA3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIUHEHUN

1.6

dusnyeckue U XMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kimaccupukarms
XMMUYECKHUX peakiuii (COeAMHEHUs, pa3ioKeHUs, 3aMelIeHus, 0OMeHa)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIIaMU
paboTel B JabopaTopuu W mpuéMamMu oOpalieHus C  JabopaTOPHBIM
000pyJIOBaHUEM, H3YyUYE€HHE W OIHUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKHUX BEIIEeCTB, HaOmoaeHue ¢(u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE W KOHACHCAIUs BOAbI) U
XUMHYECKHX  (TOpEeHHe CBeYM, NPOKAIMBAaHUE MEJHOH  IPOBOJOKH,
B3aUMOJICHICTBME MeJa C KHCJIOTOW) SBJIECHUHM, HAONIONEHHWE M ONHCAaHUE
NPU3HAKOB MPOTEKAHHS XHUMHUYECKHUX peakuuid (pa3jioxeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a C PacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszeneHusi cMecelt (C MOMOIIBIO MarHUTA,
(bunpTpOBaHUE, BBIMTAPWUBAHKE, TUCTHIUIAIMS, XpoMmarorpadus), MpoBeIAeHUE
OYHUCTKH ITOBapeHHOM COJIM, HAOIO/IEHHE U OMMCAHNE PE3YJIbTATOB POBEICHUS
OTbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPaHEHMsI MAacChl, CO3JaHHe Mojelei
MOJIEKYJI (IIIapOCTEPHKHEBBIX )

Baxwueiimine MNpCACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemlecTBo. HaxoxkeHue Kuciopona B NMpHUpone, (PU3NYECKHE M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucinopoaa. CrocoOsbl
MOJYy4YEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIIICHHOCTH. Kpyrosopor
Kucinopoaa B npupoze. O30H — amorponHast MoaAupUKaLMs KHCI0poaa

2.2

TennoBoii 3G HEeKT XUMUIECKON peakiny, TePMOXUMUICCKHAE YPaBHEHHUSI, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHNE BO3/1yXa,
YCUJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIieHHne 030HOBOTO CII0sI

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxoxkieHwe BoIOpoaa B MPUPOJIE,




2.4

2.5

duszndyeckne W XUMHYECKHUE CBOWCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnors! u conn

MossipHblii 00bEM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenbs. PacTBOpBL
HaceplienHble 1 HEeHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrtsa B pacTBOope. XHMMHYECKHME CBOWCTBA BOJBL
OcHoBanus. Ponb pacTBOpoB B Ipupoze M B KHM3HU 4enoBeka. Kpyroopor
BOABl B IpUpoje. 3arps3HEHHE NpUpPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanmuss neopranmdeckux coeauHennid. Oxcunabl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM{(OTepHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. Du3znyeckre M XUMHYECKHE
CBOICTBa OKCUAOB. [losrydeHne okcuaoB

OcuoBanus. Kiaccudukanus ocHOBaHMIA: HIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTtypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHuM. [loryyenne ocHOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. dusnueckue u
XAMHUYECKHE CBOMCTBA KuUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerona.
[Tomyuenue KuCIOT

2.9
2.10

211

Comu. Homenkinarypa coneil. @u3znueckre M XUMHUYECKHME CBOWCTBA COJIEH.
IToy4yenue conen

I'enetmueckas CBI3b MCXKAY KilaCCaMH HCOPraHU4CCKUX COGZII/IHCHI/Iﬁ

XUMHUYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COACpKAHUA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U M3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMI0eHNE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BOZHUKHOBEHUS M MpPEKpallleHus] ropeHus (1moxkapa), 03HaKOMJIEHHE C
oOpa3lilaMud OKCHJOB U ONHMCAHME WX CBOICTB, IOJIydeHHE, CcOOUpaHHe,
pacrio3HaBaHME U M3Yy4YE€HHE CBOWCTB BOJOpOAa (ropeHue), B3auMojeicTBUe
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXHO HUCTIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmrofieHne oO0pa3lioB  BEIIECTB KOJWMYECTBOM | MOjb, HCCIEJOBaHUE
OCOOEHHOCTENl pacTBOPEHHs BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJIEUCTBUE BOJBl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOXHO MCHOJBb30BAaHUE BUIEOMATEPUATIOB), OIPEIEICHUE PpPacTBOPOB
KHCJIOT U IIEeJOoYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOJEHHWE H3MEHEHUS
OKpaCKM HWHJIHWKaTOpPOB B pPAacTBOpPAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMoyieiictBua okcuga menu(ll) ¢ pacTBopom cepHON KHCIIOTBHI, KUCIOT C
METaJUIAMH, pEaKIUi HEUTpaIN3alli, TOTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO METaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
JKCIIEPUMEHTANBHBIX 3a/ad N0 TeMe «BaxxHelmme Kiaacchl HEOPTraHWYECKHX
COCIMHEHUN»

ITepnonnueckuii 3akoH u [lepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKkas CBsi3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBbie TOMBITKM KiIacCHU(DUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsATHE O
rpynmnax CXOAHBIX 3JICMCHTOB (H_ICJ'IO‘-IHBIC H IICIIOYHO3CMCIIBbHBIC MCTAJLIIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amM(dOoTepHBIC
OKCHU bl U THAPOKCHUIBI




3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3seMeHToB J1.1.
Menpeneesa. Koporkonepuoanas 51 JUIMHHOIIEpUOIHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOoJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XHWMHUYECKUX DIEMEHTOB
[Tepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCcTUKa XUMHUUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnamM M IepUuojaM.
3nauenue [lepumoanueckoro 3akoHa u Ileproguyeckoit CUCTEMBI XUMUUYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA HayKu W Ipaktuku. /.M. MenneneeB — y4€HbId U
rpaXIaHUH

Xumuueckass cBsizb. KoBaneHTHas (MoJsipHass M HEMOJIApHAs) CBS3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okucieHus. OKHCIMTEIIFHOBOCCTAHOBUTCIBHEIC pCaKIuu. HpOI_[CCCBI
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lioB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YeH, MPOBEACHUE ONBITOB, WIUIFOCTPUPYIOLIUX NPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLuil (TOpeHue, peakliuu pa3yioKeHUs, COSTUHEHMS])

9 KIIACC

Kona
1

11

1.2

1.3

14

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
BemectBo n xumundeckas peakuus. [loropenue

[Tepnonnueckuit 3axoH. Ileproaudeckas cuctema XuMU4YeCcKux dnemeHToB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kailus, KalblUsil H MX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKCHUEM DdJeMeHTOB B llepuonmnyeckon
CUCTEME U CTPOECHUEM HUX aTOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUMBI KpHUCTaNIMYECKUX
pEeLIETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanuss 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BelIeCTB (MEeXAyHapoAHas U TpUBHalIbHAs). XMMHUYECKUE CBOICTBa BEIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHUYECKHUX BEIECTB

Krnaccudukanys XuMu4eckuX peakiui Mo pa3audHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHX JJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTHUIO KaTauu3aropa). OK30- M  JHJIOTEPMHUYECKHE  peakluu,
TepMOXMMHUYECKHE ypaBHEHUS. [ [OHATHE O CKOPOCTH XMMHUUYECKON PEAKIINH

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XHMMHYECKUX peakinusax. [lorsTue o
TOMOT'CHHLBIX UM I'CTCPOrCHHBIX PCAKIUAX. IlonsaTue o XUMHUUECKOM PaBHOBCCHUU.
@®akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIUU U TIOJ0KECHUE
XUMHYCCKOI'O paBHOBCCUA

1.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pCaKiuu, 3JI€KTpOHHBII>'I OanaHc




OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHUCIUTCIIbPHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIIOJB30BaHHCEM MCTOJa
AJIEKTPOHHOTO OasaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLUALMHU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumuueckon cBs3u. Crenenb quccouuanui. CUIbHBIE U cIa0bIe 3JIEKTPOIUTHI.
Peakuuu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoWcTBa KHCIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakiny Ha HOHBL. [IoHsATHE 0 ruapoau3e conei

1.7

2.1

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
anmMasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATPHs); HCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHUMHUYECKOW pEaKIuu OT BO3ACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWCCOLIMAINN  KUCIIOT, ImeNio4el M coieil  (BO3MOXKHO —HCIOJIb30BAaHHE
BUJICOMATEPHAIOB); IPOBEACHHE OIBITOB, WUIIOCTPUPYIONMX MPU3HAKH
MPOTEKaHHs PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTFOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEAaKUUN (TOpEeHHE, PEAKLMM Pa3JIOKEHUs, COCIUHEHUS);
pacrno3HaBaHHE HEOPTaHUYECKHUX BELIECTB C MOMOIIBI KAUeCTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCAMHCHUA

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpE  XJopa
(B3auMoielicTBUE C MeTaljlaMH, HEMeTajllaMH, Iiejodyamu). XIJIOpOBOJIOPOA.
ConsiHas KMCII0Ta, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHelmme XJIOpUIbl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

2.3

OOmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (Gpu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINU
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOAOPOJ, CTPOECHHME,
¢usnyeckue W XUMHYeckHe CBOMCTBa. OKCHIBI cepbl Kak IMpeAcTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIOTa, GU3NYECKAE W XUMHYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT U crnenupuyeckue). XuMHUECKUe
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO Croco0a IOyYeHUs] CEepHOM
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHue cepbl U €€ COeMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPY’KAIOIIeW Cpelibl COCAMHEHUSIMH Cepbl (KHCIOTHBIE TOXKIM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 TIPEIOTBPAICHUS

OObmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUA. A30T, paclipoCTpaHEHHE B IPUPOJE,
(dbu3mvecKkrue u XMMHUUYECKHe cBolicTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero ¢u3MUecKue M XMMUYECKHE CBOICTBaA, MojydeHue u npumeHenue. Conun
aMMOHHUA, UX (U3NYECKUe U XHMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauectBenHast peakiiusi HA MOHbI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJyYeHHUe,
¢bu3MvYecKkue W XHUMHYECKHE CBOWCTBa (0OIIME Kak TPEACTaBUTENs Kiacca




2.4

KUCIOT U crnenuduueckue). Mcnonp3oBaHe HUTPATOB U COJIEH aMMOHMS B
KauecTBE MMUHEPAIbHBIX yI0OpeHHil. XUMUYECKOE 3arpsA3HEHHE OKpYXKarollen
Cpeabl COEUHEHUAMH a30Ta (KMCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BOJIOEMOB)

®ocdop, ammorponusie Mogudukauu (ocdopa, puzNIecKne U XUMUUECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcrmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OO6mas xapaktepuctuka 3iemMeHTOB |VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHPOJE, (U3NYECKHE H XUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopor yriaepona B npupoae. OKcuasl yriaepona,
uX (U3MYEeCKHe W XUMHUYECKUE CBOMCTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TIPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIM
apdekr. YrompHas KUCIOTAa W €€ COJMM, WX (PU3NYCCKUE W XUMHUYCCKHC
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIIICHHOCTH U
CEIIbCKOM XO3SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, A3TaH, JTHJICH, alleTUJIEH, 3TaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIXx cocraB m xumudeckoe crpoeHue. [loHaTHe o OHONIOTHYECKH
BAXXKHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, yrneBoz{ax — U HUX pOJII/I B JKH3HHN
yenoBeka. MarepuanbHOe €QUHCTBO OPraHUYECKUMX H  HEOPraHUYECKUX
COeIMHEHNH

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBONCTBA, IOJNIyUCHHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mpenactaBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHIMKATHI, UX UCTIOIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHTIIHEe CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMHuKa, CTEKJO, IIeMeHT, OeToH, jxene300eroH. I[Ipobrembl Oe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEILHBIX MAaTEPUAIOB B IIOBCEHCBHON KU3HU

XUMUYECKUI SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rajloreHNI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOXHO HCITOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ JACUCTBHEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaOMIOJeHHe Tpu3Haka e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB), 0Opa3lamMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH UM U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOW KUCIOTHI C MENbI0 (BO3MOKHO
UCIOJb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKHX
peméTok anmaza, rpadura, (¢yuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJIy4YeHUE, COOMpaHHe, PAClO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMpOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB HX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX
3aja4 110 TeMe «BakHeHne HeMeTauTbl U UX COCMHEHUS

Merannsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTeprCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTayuioB. MeTandeckast CBsi3b U
METAJJIMYECKasl ~ KpUCTallIMdeckass pemérka. OJIEKTPOXUMHUYECKHM  psif
HaIPSDKCHUN METAIITIOB

3.2

3.3

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue crocoObl MONTy4eHUS
MeTauioB. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

[[lenounsle MeTayuibl: noynoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TMJIPOKCUABI HAaTpus W Kaius. [IpuMeHeHHe IIeJOYHbIX METaJUIOB U HX
COETUHEHUN

3.4

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajblMH: MOJOXEHHe B
[Iepnonnueckoi cucreme XUMU4eCcKux 3y1eMeHToB [[. 1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxXOXJEHHE B mNpupoac. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
MarHus W Kaublusl. Baxkuelmme coequHEHUs KaibIusi (OKCHUI, THUIAPOKCHI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aroMa; HaxOoXIAeHUE B mpupoae. dusnueckue u
XUMHYECKHEe CBOMCTBA alOMUHMS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA
AJTFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumuiyeckux 3iueMenTon J[. 1.
MenpeneeBa; CTpoeHHWE aroMma; HaxoxjaeHue B mpupoae. Dusmnueckue u
XUMHUYECKHEe cBOMCTBa jxene3za. Okcuapl, ruapokcuabl U coiu sxenesa(ll) u
xene3a(lll), ux cocras, cBO¥CTBa U MOTyUeHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB,
ux (u3nueckUMH CBOMCTBAMHU; U3YyYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEpHAJIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJA Kalblus W HATpus C BOAOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); MCCIENOBAHUE CBOWCTB >KECTKOM BOJBI;
mporecca TOpeHHsl Kele3a B KHCIOpoJe (BO3MOXHO — MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUsI KAaUYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kaublusl, amoMmuHus, 1uHKa, xkene3a(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMUCAHUE MPOIIECCOB OKPALIMBAHMA IJIAMEHU MOHAMH HATpHUS,
Kamuss M Kanblusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHaJioB);
uccieioBaHre aM(pOTEPHBIX CBOMCTB THIAPOKCHIA ATIOMUHHUS M THIPOKCUAA
LIUHKA; PELIEHNE YKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BakHeine Metamisl u
UX COEAVHEHUSD)

XuUMUA U OKpYKaronas cpeaa

4.1

HoBble maTepuanbsl u TexHosjoruu. BeliectBa W maTepuaibl B MOBCEIHEBHOU
KU3HHU YesloBeKa. XUMHUsS U 3/I0pOBbe. be3omacHoe MCnoab30BaHUE BEIIECTB U




XUMHUYECKHUX peakiuil B ObiTy. IlepBas momomip mpu XUMHUECKHUX OKOTax M
OTpaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HeHue
okpyxatomei cpeasl [TJIK. Pons XxumMun B perieHUN 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[TpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HE(Th),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pas3I[0B MAaTepPHAIIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

IIpencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa 06meﬁ KYJIbTYpbl H HpaKTquCKOfI
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB21;
INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSIX
XUMHYCCKONW HAyKH, YTO IO3BOJMT OOYYAIOUMMCS paccMaTpUBaTh
XMMUIO KakK chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMHH Kak MPOQWIBHOTO NpenMeTa
MIPH MIEPEX0/ie HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH
CUCTEMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT!

BOKHEUININE XUMUYECKHE TOHATUS: XUMHYSCKUU JJICMEHT, aToOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
pCakuud, pCEaKuunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIlIeHus, peakui oOMeHa, TeruioBod A(QeKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COCIMHEHUH, MaccoBas J10JI U MIPOLEHTHAs! KOHLEHTPaLUs
BEILIECTBA B paCTBOPE, PO aTOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHas
opbutanb, paadyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYCCKas CBA3b, DJICKTPOOTPULIATCIIBHOCTD, IMOJIsApHAA U HETIOJIApHAasa
KOBaJI€HTHAas  CBs3b, HMOHHAs CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTAJITMYECKasi pemeéTka (aTOMHas, WOHHAs, MeTaJTHYecKas,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pEeakUMd HOHHOro OOMeHa,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaThUMble W HEOOpaTHMbIE pEaKIuH,
CKOpPOCTh XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us
METAJIJII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaapo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus,  TEOpHus
AIEKTPOJIUTUYECKON JUCCOLHAIIII

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKIIFOYAIOLLICH:

YMEHHE MMPaBUIHHO UCTIOIh30BaTh H3yYEHHBIC BEIIECTBA U MaTePUAITBI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOPEHHS, METAUIbl H CIUIABHI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEITLCKOM XO35HCTBE, Ha
MIPOU3BOJICTBE M IMOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YIICBOJIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XUMHYECKHX MPOIECCOB HA OPTaHM3M YEJIOBEKa M OKPYKAIOIIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHHE HHTErpUpPOBAaTh XMUMHUYECKHE 3HAHUSA CO 3HAHUSIMH JIPYTHX
y4eOHBIX MPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(OpMAIUU
N0 XUMHMM (Hay4yHas W HAy4YHO-TIONYJSIpHAs JMTEparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBaThb MH(POPMALMIO O BEILECTBAaX, WX
IIPEBPAIICHUAX W IPAKTUYECKOM  IPUMEHEHUM W YMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHbIX 3314

7.1

Brnanenue ocHoBaMM MNOHATUHHOIO amnmapara M CHUMBOJUYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUsI (HOpMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHMH  XMMHMYECKMX  pPEaKLMH; OCHOBAMU  XHMMHUYECKOH
HomeHkJarypsl (IUPAC u TpuBHabHOIA)

YMeHue oOBACHATH CBSI3b IMOJIOKEHUs 3ieMeHTa B [leproauueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOlee Yucio
AJIEKTPOHOB), pacIpesieIeHUeM »HIIEKTPOHOB IO 3JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenne O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XMMUYECKHUX DJIEMEHTOB (pajlyc aTroMa, 3JIEKTPOOTPHILATEIBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJIIEMEHTOB B
[Tepuonuueckoil cucreme (B MaJlblX MepUojax M TJABHBIX
MOJArpyNnax) v 3JeKTPOHHOTO CTPOEHUs aTOMa

YMenne kinaccupuimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

8.2
8.3

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHWYCCKUX IJICMCHTOB, 3apsn
HOHa

BHJI XUMHMUYECKOM CBA3M M THUI KPHUCTAJUIMYECKOM CTPYKTYpbl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBath (pU3MUECKHUEe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUH, Kanul, MarHHIA,




KaJIBIIMIA, aTFOMHHUH, JKEJIE30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIEC HMX BOJHBIX PacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THUIAPOKCHIBI
metawioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u

9.2 I1), okecuasr yrnepona (11 u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, HPUMEHEHHE BELIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOYKHOCTh MIPOTEKAHUS XUMHUUYECKUX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHue cocTaBiIsTh MOJIEKYJIIPHbIE U HOHHBIE YPaBHEHUS PEaKLIUid, B
TOM YHCIIC:

10.1 peaxkiuii HFOHHOro OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHME CBOMCTBA H3YYCHHBIX KJIACCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOITBEPKAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH

11 YMeHue BBIYUCISTD (IIPOBOJUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYI0O ¥ MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HaXOAHWTh KOJIUIECCTBO
BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIuU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJaMH  HAy4HOro  TMoO3HaHus (HabmoaeHue,

191 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIISCTB U
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPEITIOKUTE MYTH €€ PEIICHUS

122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
MOCYA0H U TabopaTOpPHBIM 000pYI0BaHUEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMHU
B MOBCEHEBHOM JKU3HH, MPaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs

123 3I0pOBbSl M OKpYXKArolled NPUPOJHOM Cpelpl; NMOHMMaHUE Bpena
(omacHOCTH) BO3ICHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA

13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (u3MYECKUMH W  XUMUYECKUMH  SBICHHUSIMH,  OIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2 H3y4eHHUE CIIOCOOOB Pa3CICHHS CMeCei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IMOJIy4eHHE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYYCHHE YIJIEKHCIOro rasa u

M3YYEHHE ero CBOMCTB; MOTYyYeHHEe aMMHUaKa U U3y4EHHUE ero CBONMCTB




13.4

135

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOW JOJEH
pPacTBOPEHHOIO BEILIECTBA

MPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) I ONPEICIICHUS XapaKTepa CpeIbl B PAacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYruM U3  pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOJ'II/ITI/I‘lCCKa${
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnenine MeTaIbl U UX COCAUHCHUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO0 OOMEHa; KaYeCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OPOMUI-,
wonua-, cymbdar-, Qocdar-, kapOboHaT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MAarHUsl, KbV, AJTFOMIHHSI,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

141

NPpEACTaBIATL PE3YJIIbTATbl JSKCIICPUMCHTA B (bOpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIIMBATDb CBA3U MCIKAY PCAJIbHO Ha6JHO,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
00BSACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

14

1.5

ATOoMBI W MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XUMHYSCKHX
9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB.
CreneHp OKUCICHUSA

3aK0oH IOCTOSIHCTBA COCTaBa BC€IICCTB. OtHocHuTeIbHAs aToOMHasg Macca.
OTtHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO
9JICMCHTA B COCIMHCHHUHU

KommaectBo BemectBa. Monbs. MoisipHas Macca. MoJsipHbIif 00BEM Ta30B.
B3aumocBsI3p KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUII BEIIeCTBA

1.6

dusnuecknue U XUMUYECKUE SABJICHUA. XUMHUUYECKAs peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucTeMa XMMHYECKUX JIEMEHTOB
J.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. Menneneea. Ilepuonst u rpynnbl. OU3n4ecKuil CMBICIT HOPSAKOBOIO
HOMEpa, HOMEPOB MEePUO/Ia U TPYIIIbI JIEMEHTA

Crpoenue atromoB. CocraB aromMHbIX siaep. M3oTonsl. DnexkTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TNepBbIX 20 XHUMHMYECKMX 3JIEMEHTOB
[Tepnonnueckoit cucrems! /.M. MeHnneneena

3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XUMHUYECKHX JJIEMEHTOB TEPBBIX
TpEX MEPUOOB, Kamus, KaJbIUs (pagmyca aTOMOB,
ANEKTPOOTPHUIATEITLHOCTH, METALTUICCKIX W HEMETAUIMYECKUX CBOWCTB) H
WX COCIUHEHUH B COOTBETCTBUM C TIOJNIO)KEHHEM JJIEMEHTOB B
[Teproandeckoii cuCTeMe U CTPOCHHEM WX aTOMOB

CtpoeHue BelecTBa

Xumudeckas CBs3b. KoBaneHTHas (MOJIApHAsS W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  DIEMEHTOB. OHHas  CBS3b.
Mertaunueckas CBsI3b

Tumel KpuCTaNIMYECKUX PEmETOK (aToOMHas, HOHHAs, MeTallTM4ecKas),

3aBUCUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAIINYECKON PEIETKN U BHJIA
XUMUYECKOH CBSA3U

4.1

Baxwneiimue NpEACTABUTCIIM HCOPIraHUYCCKHUX BCHICCTB. Hemeramnel u ux
coeIMHEHHS. MeTamibl U BX COSTUHCHUS

Knaccudukanmss 1 HOMEHKIIaTypa HEOPTraHUYECKUX COCTUHEHUN: OKCHUIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUHM (LIENOYM M HEpPacTBOPHUMbBIE OCHOBAHUS);
KHUCIOT (KUCIIOpoJcoJepkaliie M OeCKUCIOpOJIHbIe, OJIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

dusnueckue M XUMHUYECKHE CBONCTBA IPOCTBIX BEIIECTB-HEMETAILIOB!
BOJIOPO/1a, XJIOPa, KUCIOPOJa, CEPhI, a30Ta, pochopa, yriepoaa, KpeMHHS




4.3

Ouznyeckue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpusi,  Kajus, MarHus W KaiblUs,  aJIOMHUHHS,  JKejesa.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METalioB

4.4

4.5

dusnyeckue W XUMHYCCKHE  CBOMCTBA  BOJOPOJHBIX  COCIUHCHHMA
HEMETAIIJIOB: XJIOPOBOJOPO/Ia, CEPOBOIOPO/IA, aMMHUAKa

dusnuecKue U XMMHUYECKHE CBOMCTBA OKCHAOB HemeTtaiios: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuus(lV).
[ToyrydeHne OKCHIOB HEMETAIIIIOB

4.6

4.7

4.8

Xumudeckue cBoiictBa okcuaoB: MetarioB |IA-IIIA rpymm, muaka, meau(ll) u
xemne3a(ll, 1). [TomyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOMCTBA OCHOBaHHMA U aM(OTEpHBIX TUIPOKCHUIOB (HA
npuMepe TUIPOKCHUIOB alFOMHUHUS, *Kele3a, uHKa). [lonyueHne ocHoBaHMi
1 aM(pOTEePHBIX TUIAPOKCHIIOB

Oo6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOH, PocdopHOil, KpeMHUEBOH,
yronbHOH. OcoOble XMMHUYECKHE CBOWCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM Kucnot. [lonyyenue Kkucimot

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

HOJ'Iy‘leHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHKUC BOOOPOAA, KHUCIIOpOAd, aMMHAKa,
YIJICKUCIIOIO ra3a B na60paT0pHH

411
4.12

5.1

5.2

[Tonyuenne amMmuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIIICHHOCTH.
Oo6m1re cnocoObl MOTyYSHHSI METAJUIOB

['eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMUYECKUE PEAKIUN

Knaccudukanys XuMH4ecKUX peakifii Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3(ddekry, mo
M3MEHEHUIO CTEIIEHEW OKHUCIICHHUS] XUMHYECKUX 2JIEMEHTOB

TennoBoit 3pdeKkT XUMHUYECKOW peaKIu, TePMOXHMUYECKUE YpPaBHEHHUS.
OK30- U 3HIO0TEpMUYECKUE peakinuu. TepMOXUMUYECKHE YPABHEHHUS

5.3

5.4

5.5

OKHCINTENEHOBOCCTAHOBUTEIbHBIE peaxiuu. Oxucnurenu u
BOCCTaHOBUTENU. [Ipouecchl OKMCIEHUS M BOCCTAHOBJICHUA. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU

Teopust  BIAEKTPOIUTHYECKONM  JUCCOLMAIMU. Katunownsl, AHUOHBI.
DNEKTPOIUTHI M HEINEKTPONUTHI. CHIIbHBIE U CTa0blie ANeKTPOUThl. CTeTeHb
U CCOITUAIIIU

Peakiiun nonHoro oOMeHa. Y cmoBus MPOTEKAHMSI PEaKIInii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIUI

XUMHS U OKpYKarollas cpesia

6.1

BemecrBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XMMHUYECKHX PEaKIHi B JabopaTopuu U OBITY.
IIepBas MOMOILb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE —JOKIH,
3arpsi3HEHUE TOYBBI, BO3AYyXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBPALICHHUS
[Ipenenbras momyctumasi koHieHtparus BemiectB (ITJIK). Pons xumuu B
pELICHUH HKOJIOTHUECKUX NpobieM. YCuUJeHHe MapHUKOBOTO 3¢¢ekTa,
paspyleHre 030HOBOTO CJIOS




[Ipumenenue cepsl, a30Ta, pocdopa, yriaepona, KpeMHUS U UX COSAUHEHUN B
OBITY, MEAWIIMHE, MPOMBINIJICHHOCTH M CEIBCKOM Xo3siicTBe. [IpuMmeneHnue

6.3 METa/UIOB M CIUIaBOB (CTajb, YyryH, AIOPATIOMUHHNA, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH WX coeauHeHud. [loHsITHE O KOppO3UM METaIoB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4 [IpupoaHble UCTOYHUKH YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(TH),
MIPOYKTHI UX MepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavaabHbIe TOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCIMHEHHSIX

6.5 yriepona (MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnorta). [loHsTne 0 OHONIOTMYECKH Ba)KHBIX BEIIECTBAaX: XHpax, Oeskax,
yIJIEBOJaX — U UX POJIM B KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o GpopmysamM XUMUYECKUX COEIMHEHUN

7.2 Macchl (MaccoBOM) 0JIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3 10 XUMHYECKUM YPaBHEHHSIM
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