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IHHOACHUTEJIBHASA 3AIIMCKA

AnanTtupoBaHHas paboyasi mporpamMma y4eOHOTO mpeaMera «XUMHUs» MPEAMETHOMN
ob0nactu «EcTecTBeHHO-Hay4HbIe MpPEIMETHD» Ha YPOBHE OCHOBHOT'O O0IEro oOpa3oBaHUs
oOyJarommuxcs ¢ 3aJepKKoi ncuxudeckoro pa3sutus (nanee — 3[1P) coctaBnena Ha ocHOBe
TpeGoBanmii K pe3yiabTaTaM OCBOCHHsSI OCHOBHOH oOpazoBarenbHO mporpammbel OOO,
npeacraBieHHbix B denepadbHOM  TrOCyJapcTBEHHOM — 00Opa3oBaTeIbHOM  CTaHIapTe
OCHOBHOTO 00mIero o0pa3oBaHus, a TaK)K€ OPUEHTHPOBAHA HA IENIEBbIE MPUOPUTETHI,
chopmynupoBaHHbie B DeiepaibHON pOrpaMMe BOCITUTAHUSI.

VYcememHocTs W3y4deHUsT XUMHHM CBSI3aHAa C  OBJIAJICHHEM XHUMHYECKAM S3BIKOM,
coOmrofieHreM TpaBul 0€30MacHON pabOThl MPH BBHIMOTHEHHUH XUMHUYECKOTO AKCIIEPUMEHTA,
OCO3HAaHHWEM MHOT'OUYUCIICHHBIX CBSI3€M XUMUU C IPYTUMH MPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BkJIHOYaeT B ceOsl OCHOBBI HEOPTaHUYECKONM W OPraHUYECKOM XHMUHU.
['maBHOM uaeeil mporpaMMsbl SBISIETCS CO3/laHUE 0a30BOT0 KOMILIEKCA OMOPHBIX 3HAHUU I10
XUMHH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3pACTy OOYYAIOIIUXCS M UX OCOOBIM
00pa3oBaTeIbHBIM TOTPEOHOCTSIM.

B comepxaHuM AaHHOTO Kypca MpPEICTaBICHbI OCHOBOMOJATAIOIINE XHMHUYECKHE
TEOPETUUECKUE 3HAHUS, BKIIIOUAOIIME U3yUYEHNE COCTaBa U CTPOCHUS BEUIECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTpPOEHHUs, NPOrHO3UPOBAHHE CBOMCTB BEIIECTB, HCCJEJI0BaHUE
3aKOHOMEPHOCTEH XUMHYECKHUX MPEBPALCHUI U MyTel yIpaBIeHUS UMH B IEJIAX MOIyUYEHUS
BELIECTB U MaTEPUAJIOB.

TeopeTnueckyto OCHOBY H3y4€HHUs HEOPTaHMYECKOW XHMHMH COCTaBISIET aTOMHO-

MOJIEKYJIsIpHOE yueHue, [lepuoanuecknii 3akon J.M. MenaeneeBa ¢ KpaTKUMU CBEACHUSIMH O
CTPOCHHMHM aTOMa, BUJAX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX MNPOTEKAHUS XUMHUYECKUX
peaxiuii.
B wu3yuenunm Kkypca 3HauMTEIbHAs POJIb OTBOJUTCS XUMHUYECKOMY SKCICPUMEHTY:
IPOBEICHUIO MPAKTUYECKUX M JTAOOPAaTOPHBIX PabOT, OMHCAHUIO PE3yJIbTATOB YUEHUYECKOTO
SKCIIEPUMEHTA, COOJIOIEHHI0O HOPM U TpaBW 0Oe30macHOi paboThl B XMUMHYECKOU
71a00paTOPHUH.

Peam3anus maHHOM mporpaMMbl B Ipolriecce OOydYeHHUs MO3BOJIUT OO0YYArOIIUMCS C
3I1P yCBOUTH KITFOUEBBIE XUMHUYECKHE KOMIIETCHIIMHN U TIOHITh POJIb M 3HAYCHHE XUMHH CPEIN
JIPYTHUX HayK O MPHUPOJIE.

Nzyuenne xumum crmocoOCTByeT (OPMHUPOBAHHIO Yy OOYyYalOMMXCS HAYYHOrO
MHUPOBO33PEHHUS, OCBOCHHIO  OOIICHAyYHBIX  METOJOB  (HAOMIOJCHWE, H3MEpPECHHE,
JKCIIEPUMEHT, MOJICTUPOBAHUE), OCBOCHUIO MPAKTHUECKOTO MPUMEHEHUS! HAYYHBIX 3HAHUU,
OCHOBaHHOTO Ha MEXIPEIMETHBIX CBS3AX ¢ npeameraMu «Okpyxaroumii Mupy, «Duzukay,
«buonorusy», «['eorpadus», «MartemaTika» U GoOpMUPYET KOMIIETCHIINH, HEOOXOAUMBbIE IS
MPOJOHKEHUS 00pa3oBaHUs B 00JaCTH €CTECTBEHHBIX HAYK.

N3ydyenne XuMuH ~ CTHOCOOCTBYeT  pa3BUTHIO y  oOywatommxcs ¢ 3[IP
IPOCTPAHCTBEHHOI'O BOOOpaXKeHUs, PyHKIIMOHAIBHON IPaMOTHOCTH, YMEHUSI BOCIPUHUMATh
U KPUTUYECKH AaHaIM3UpPOBaTh HHGPOPMALIMIO, TMPEACTABICHHYI0 B Pa3lUYHBIX (dopMax.
3HAYMMOCTh MpeaMeTa Ui Pa3BUTHS KU3HEHHOM KommeTeHuuu oOydaronmxcs c 3I1P
3aKJII0YAeTCs B YCBOCHUH OCHOBBI XMMHUYECKUX 3HAHHMN, HEOOXOAMMBIX IJIsi TIOBCEIHEBHOM
YKU3HU; HaBBIKOB 3/I0POBOTO M OE30MaCHOT0 IS YeJI0BeKa M OKPYXKAroIIel ero cpeapl obpaza
KU3HU; (DOPMUPOBAHUH IKOJIOTHUECKOUN KYJIBTYPHI.

[IporpamMma oTpakaeT coaep:kanue o0yuyeHus: npeaMeTy «XUMHUSD) C YIYETOM OCOObIX
oOpa3oBarenbHBIX MOTpeOHOCTEH oOyuatomuxcest ¢ 3[1P. OpnageHue yueOHBIM MPEeAMETOM
«XUMUS» TPECTABISIET ONPEICICHHYIO TPYIHOCTH uis oOydatonmxcs ¢ 3I1P. D1o cBs3ano ¢
0COOCHHOCTSMU MBICIUTENBbHON NEATENbHOCTH, MEPUOANYECKUMU KOJIeOaHUSIMU BHUMAHUS,
MajdbIM O00BEMOM TaMSTH, HEJOCTATOYHOCTHIO OOINETO 3amaca 3HaHWM, MOHWUKCHHBIM
MO3HABATEJILHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSL.



Jis  mpeojoneHuss TpyaHOCTEH B HM3ydyeHUHM ydeOHOro mpeamera «XUMHUS»
HeoOxonuMa ajantanuss oO0beMa M XapakTepa y4eOHOro marepuajna K IO3HAaBaTeJIbHBIM
BO3MOXKHOCTAM JaHHOM KaTeropuu OOydaloUmxcs, y4eT HMX OCOOCHHOCTEH pa3BHTHS:
UCIIOJIb30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBs3€H, OCTEIEHHOE
YCIIOKHEHHE U3y4aeMOro MaTepuasa.

I[lpy u3yyeHMM XMMHUH HEOOXOIUMO  OCYIIECTBISATh  B3aMMOJEHCTBHE  Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuii Marepuan PpPEKOMEHIYETCS H3ydaTb B IPOLECCE IPAKTUUYECKON
NESATEIbHOCTH. BO3MOXKHO BBIZICJIEHHE OTAEIBHBIX YPOKOB Ha pEIIEHUE 3a/ad B CBS3U CO
CIOXHOCTbIO aHanmu3a Tekcra oOyvarommmuca ¢ 3I[IP.  Opranuueckoe eaMHCTBO
IPAaKTUYECKOM M  MBICIUTENIBHOW JIEATENIbHOCTH OO0YyYaroluXcsd Ha YpOKax XHMHUHU
CHOCOOCTBYET NMPOYHOMY U OCO3HAHHOMY YCBOCHHIO Oa3HMCHBIX XUMHUYECKHX 3HAaHHH W
ymeHui. Oco0oe BHHMMaHUE IpPHU H3YYEHHHM XHUMHUHU YJIENSIETCS H3YyYEHHUIO «CKBO3HBIX»
HOHATHH U (OPMHUPOBAHMIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaia.

Henu u 3a1a4n n3ydeHus: yaeOHOTO mpeaMeTa « XUMHUS»

- (opmMupoBaHHE HWHTEIJIEKTyaJIbHO PAa3BUTON JIMYHOCTU, TOTOBOM K COTPYJIHUYECTBY,
CaMOCTOSATEJIbHOMY — NPHUHATHIO  PELIeHWH, CHocoOHOW axanTUpoBaThCsi K  OBICTPO
MEHSIOLIMMCS YCIIOBUSIM KU3HU;

- HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEeMAaTH4YecKoe MpPHOOIIEHHWE YyYaluxcs K
CaMOCTOSITEJIBHOM I103HABATEIbHON JEATEIBHOCTH, HAay4YHBIM M IPAKTUYECKUM METOJaM
NO3HaHUs, OPMHUPYIOLIMM - - MOTHUBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

- ofecreyeHre YCIOBHIl, CHOCOOCTBYIOUIMX MPUOOpPETEHHIO OOYYarOMIMMHUCSA OIbITa
pa3HOOOpa3HOH NeATeTbHOCTH, O3HAHUS M CaMOIO3HAHUS, KIIFOYEBBIX HaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIU ), UMEIOIIUX YHUBEPCATIbHOE 3HAUEHHE IS PA3IMYHBIX BUIOB AEATEIbHOCTH;

- (opMupOBaHME YMEHUH OOBACHATh W OLEHHUBATH SIBICHUS OKPY’XKAIOIIEro MHpa Ha
OCHOBAaHMH 3HaHWUU U OIBITA, IIOJYYEHHBIX IIPU U3yUYEHUN XUMHUHY;

- (opmupoBanue y 0O0y4arommxcs T'yYMaHUCTHYECKUX OTHOIICHUH, MOHUMAaHUs HEHHOCTH
XMUMHUYECKUX 3HAHUH Ul BBIPAOOTKH HKOJOTMYECKH 11€7€c000pa3HOro NOBEAEHUs B OBITY U
TPYAOBOM NEATEIBHOCTH B LEIAX COXPAHEHUs CBOErO 3J0POBbS U OKPY’KAIOIIEH MPUPOIHON
cpenbl;

- pa3BUTHE MOTHBAIMU K 00yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npod I U HAIIPaBICHHOCTH AaJbHEHIIETO 00y YeHHS.

Kypc HanpaBiieH Ha pelieHue CieyIoUMX 3ajad, 00ecHedMBaIOIIUX pealn3alLiio
JUYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEBHOCTHOIO TMOAXOJOB K OOYYEHHUI0 XUMHUH
oOydaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUSI:

- (hopMupOBaHME NEPBOHAYAIBHBIX CUCTEMaTU3UPOBAHHBIX IIPEICTABICHUM O BEIECTBAX, UX
IPEBPALICHUAX M IPAKTUUECKOM IPUMEHEHUH; OBJAaJCHHE NOHITUHHBIM ammnapaTtoM |
CHUMBOJINYECKUM SI3bIKOM XUMUU;

- OCO3HaHHWE OOBEKTMBHOM 3HAYMMOCTM OCHOB XMMHUYECKOM HayKM Kak o0jacTu
COBPEMEHHOI'O - €CTECTBO3HAHMS, XUMHUYECKUX IIPEBPALLECHUN HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbI MHOTHMX SIBIICHWM >XMBOW M HEXKUBOW MPUPOJIBI;
yriyOJieHue NpeICTaBIeHUH 0 MaTepUaIbHOM €AMHCTBE MUPA;

- OBJAJCHHE OCHOBAMH XUMHMUYECKOW TI'PAMOTHOCTU: CIIOCOOHOCTBHIO aHAIU3UPOBaTh U
OOBEKTUBHO OLIEHHWBATh JKU3HEHHBIE CHUTyallud, CBS3aHHbIE C XUMHUEH, HaBbIKAMHU
0e3onacHOro 0OpalleHus ¢ BEIECTBAMHU, UCIIOJIb3yEMbIMU B IIOBCEIHEBHON KM3HU; YMEHHEM
aHAJIM3UPOBATh M IUIAHUPOBATH HKOJOTMUECKH OE30MacHOe MOBEJCHUE B LENIX COXpaHEHUs
3JI0pOBbS U OKPY’KAIOIIEH CPEIbI;

- (opmupoBaHME yMEHUH YCTaHAaBIMBATH CBS3M MEXAY PpeaJIbHO HAOII0AaeMbIMU
XUMHUYECKUMH SIBICHUSAMU M TPOLECCaMH, MPOMCXOIIIIMMH B MHKPOMHUpE, OOBSCHATH



NPUYHHBI MHOTO00PAa3Hsi BEIIECTB, 3aBUCIMOCTh MIX CBOKMCTB OT COCTaBa M CTPOCHHSI, a TAKKE
3aBUCHMOCTh IIPHMEHEHHS BEILIECTB OT UX CBONCTB;
- NpPHOOpPETeHHE OIbITa HCIOJb30BAaHUS PA3IMYHBIX METOJAOB HM3YUYCHHsS BEIIECTB,
HAOMIOZGHUST 32 WX TPEBPAICHUSAMH TPH TPOBEJACHUU HECIOKHBIX XHUMHUYECKUX
9KCTIEPUMEHTOB C UCITOJIB30BaHHEM JIAOOPATOPHOTO 000PYIOBaHUS U TIPHOOPOB;
- (hopMupOBaHHE NPECTABICHUN O 3HAUCHUH XUMHUYECKOW HAyKU U PEUICHHH COBPEMEHHBIX
9KOJIOTUIECKUX MPoOIeM, B TOM YHCIE B MPEIOTBPAMICHHHA TEXHOTEHHBIX M YKOJOTHYECKUX
KartacTpod.

CornacHo y4eOHOMY IUTaHY Ha M3y4eHHE XMMHUH B 8 Kiacce oTBelneHO 2 yaca, (68
4acoB B HeJEN0), B 9 Kitacce OTBECHO 2 U B HeIe o (Bcero 68 4acos).

COAEPXAHUE YYEBHOI'O IIPEJIMETA
8 kaacc

[TepBoHayanbHBIC XUMUUECKHUE TTOHATUS
[Ipenmer xumuu. Posb XuMHUM B )KU3HM 4yesioBeKa. Tena u BemiecTBa. OU3nyeckrue CBOMCTBA
BEIIIECTB. ATPETaTHOE COCTOSHWE BEIECTB. XMMHUsI B CHCTeMe HayK. UucThie BelecTBa W
cmecu. CriocoObl pazaenenus cmeceid. [lpaBuna GezomacHOro oOpaleHus ¢ BEIIECTBAMU U
nabopaTopHbIM o0opynoBaHueM. [ToHsATHE O METOaX TO3HAHUS B XUMUH.
ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JEMEHThI. 3HAKU (CHUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB.
OtHocuTenpHass aToMHast macca. [IpocTbie W ClIOXHBIE BemiecTBa. ATOMHO-MOJEKYJSIPHOE
y4EeHHUE.
Xumuueckasi ¢popmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHOCUTENbHAsT MOJEKYJspHash macca. MaccoBasi 10T XMMHYECKOTO
JJIEMEHTA B COEJUHEHHUU.
@Ou3nUeCKUE M XHMUYECKHE SBICHUSA. XuUMHuYecKass peakuus. [IpU3HakM XUMHYECKUX
peakiuii. YpaBHCHUS XHMHUYCCKHX peakIuil. 3aKOH COXPAaHCHHS MAacChl BEILECTB.
Knaccupukanmsi XaMU9IeCKUX peakIuii (COSIMHEHUS, Pa3JIOKEHUs, 3aMEIICHHs, 0OMeHa).
XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOH, ¢ MpaBWIaMH pabOTHl B
naboparopun U mnpuémMamMu oOpaileHHus ¢ J1JabopaTOpHBIM O0OpYyJOBaHUEM; H3YyUYECHHE U
onrcaHue (HU3MYECKUX CBOWCTB OOpPa3OB HEOPTaHMYECKUX BEIIECTB; HAOIIOJCHUE
dbu3nvecknx (TUTAaBICHHE BOCKA, TasHUE JIbJIa, PAaCTUPAHUE caxapa B CTYINKE, KUICHHUE U
KOHJICHCALIUsI BOJbI) U XMMHMUYECKUX (TOpPEHUE CBEYH, MPOKATMBAHHE MEJHON MPOBOJIOKH,
B3aMMOJICUCTBHE Mejla C KHCJIOTOW) SIBJICHUH, HAONIOACHHWE W ONHUCAaHWE IPU3HAKOB
MPOTEKAHUSI XMMUYECKHX peakiuil (pa3noxeHue caxapa, B3auMOJEHCTBUE CEPHOU KUCIIOTHI C
XJopugoM Oapusi, paznoxkeHue ruapokcuaa menu (II) mpu HarpeBaHwu, B3aUMOJCHCTBHE
xkene3a ¢ pactBopom conu menu (I1));m3yueHue criocoOOB pa3ieneHus cMecei (C MOMOIIbI0
MarLuTta, (QUIbTPOBaHWE, BBIIAPUBAHUE, ITUCTUUIALNMSA, XpoMarorpadus), MpoBeIACHUEC
OYHUCTKU TIOBApEHHOW COJIM; HAOMIOJCHUE U OIMHUCAHHUE PE3YyJIbTATOB IPOBEJCHUS OIBITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPaHEHMs]  MacChl, CO3JaHUE  MOJENe  MOJeKyl
(1apocTep;KHEBBIX).
Baxneiimme npeacTaBuTeI HEOPraHUIECKUX BEIIECTB
Bo3myx — cmechr razoB. CocrtaB Bo3myxa. Kucimopom — 37€eMEHT W MPOCTOE BEIIECTBO.
Haxoxnenue xucnopoza B npupoze, Gpusndeckre 1 XUMUYECKHe CBOICTBa. Peakiuu ropenus
MPOCTBIX M CJIOKHBIX BemecTB. CrocoObl TOMYyYEeHUsS KHCJIOpoAa B JIabOpaTopuu U
npoMeinuieHHOCTH. [Ipumenenue kucnopoza. [loustue 06 okcunax. KpyroBopot kucinoponaa
B ripupojie. O30H — ayuIoTpoIHas Moau(UKAIUs KUCIOpoa.



TemmoBoli 3pGheKT XUMHYECKOW peakiuu, TEePMOXUMHYECKHE YpaBHEHHS, OJK30- U
OHIOTEPMUYECKHE peakuuu. TOIUIMBO: yrosb M METaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3 eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bopopon — anemeHT 1 mpocTtoe BemecTBo. Haxoxkaenue Bogopoaa B mpupoae, Gpuznieckue u
XMMHYECKHE CBOMCTBa (HAa TMpUMEpe B3aUMOJCHUCTBUS C HEMETalUlaAMH M OKCHIAMU
METAJIJIOB), IPUMEHEHHE, CLIOCOObI MoyueHus. [IoHsATHE 0 KUCIOTaxX U COJIAX.

KonmuaectBo BemectBa. Monb. MomnsipHast Macca. 3akoH ABoraipo. MomnsipHblii 00BEM Ta30B.
Pacuetsl mo xmmuyeckoit Qopmyise. Pacuersl MaccoBOil [0M XMMHMYECKOTO JJIEMEHTa B
COEIMHEHMH, KOJMYECTBA BEILECTBA, MOJSIPHOM MacChl, MOJIIPHOTO 00beMa ra3oB. Pacuérsl
0 XUMUYECKUM YpPaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma. Ee cocrtaB, cTtpoeHue U Mosiekynbl. Boma kak
pactBoputenb. PactBopel. [IoHATHE 0 HACBHILIEHHBIX U HEHACHIIIEHHBIX pacTBopax. [loHsTue
PacTBOPUMOCTH BEILECTB B BoJE. PacueT MaccoBOM /10J1M BEIIECTBA B pacTBOpE (IIPOLIEHTHAs
KOHIIeHTpauusi). MaccoBas [ofisi BellecTBa B pacTBOpe. XHMHUECKHE CBOMCTBAa BObI
(pa3noxeHue, peakiMd C HATPUEM, OKCHIOM Kalbiws, okcuaoM cepbl (IV) peakium c
METaJlJIaMi, KHCJIOTHBIMA M OCHOBHBIMU oOKkcugamu). [lonsitue 006 ocHoBanusix. Pomb
pacTBOpPOB B NMPUPOAE M B KU3HU yesoBeka. KpyroBopor Boasl B mpupoje. 3arps3HEHHE
NpUPOJHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJ.

Baxxneiimme Kiacchl HEOpraHWYeCcKHX coeanHeHwid. Kiaccudukamms HeopraHMUecKuX
coenquHeHnd. OKcuapl: cocTaB, Kiaccu@ukaius (KUCIOTHbIE, OCHOBHBIE, aM(OTepHBIE,
HecosieoOpasytromue - Ha pumepe okcuzaa yriaepoaa (1) u okcuaa azora (II)), HomeHkIaTypa.
[lonmydyeHne W XUMHYECKHE CBOHCTBA OKCHIOB (B3aMMOJCIHCTBHE C BOJOW, KHCIIOTAMH,
mesnoyamu). OcHoBanus. Krnaccudukamuss OCHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHuil. DPU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBAHWM
(B3anMoOJIeHiCTBHE C OKCUIAaMHU HEMETAJUIOB, KHUCJIOTaMH, coyisiMu). [lomydeHne ocCHOBaHMIA.
Kucnotsl: coctaB, kiaccupukamys, HOMEHKIATypa, (GU3NYECKHe M XMMHUYECKHE CBOHCTBA
(B3auMojielicTBUE C METaulaMU, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSIMH, COJISIMU, Ha MIPUMEpPE
COJITHOM M CEpHOM KHCIJIOT), crnocoObl mnosydeHus. Psn aktuBHoct MetanmoB H. H.
bekxeroBa. Conu (cpeaHue): HOMEHKJIATypa COJIeH, COCOOBI MOJTY4YEHHs, B3aHUMOJEICTBHE
coJiel ¢ MeTaJlJlaMU, KUCIIOTaMH, II€JI0YaMH U COJIIMU, IPUMEHEHUE.

[Tonatne 00 amdoTepHBIX T'MIpOKCHIAX (HAa NpUMEpe LMHKA M aJIOMUHMS): XUMHYECKHE
CBOICTBa (B3aMMOJAEHMCTBHE C KUCJIOTAaMU M WIEJIOYaMH, Pa3IOKEHHUE NPU HAarpeBaHUU) U
IIOJTyYEHUE.

['eneTnueckas cBsi3b MEXKy KJlaccaMl HEOPTaHUYECKUX coeTuHeHu. ['eHeTnueckue pspl.
XUMUYECKUN 3KCIIEPUMEHT: KaUECTBEHHOE OIPE/IEIICHUE COAEPKAaHUS KUCIOPO/ia B BO3/IYXE;
MOJIyYeHHEe U HM3yYEHHE CBOMCTB KHUCJIOPOJa; HaOIIOJeHHE B3aMMOJCHCTBHUS BEIIECTB C
KHCJIOPOZIOM M YCJIOBHS BOBHUKHOBEHHUS U IIPEKPAILEHUS TOPEHMSI (IT0XKapa); 03HaKOMJIEHHE C
o0Opa3aMu OKCHJIOB M OINMCAaHUE UX CBOMCTB; MOJyYEHHE W W3y4YEHHE CBOMCTB BOJIOpPOJA
(ropenue); HaOmogeHHe OOpa3loB BEHIECTB KOJIWYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOCHHOCTEH pacTBOPEHHs BELIECTB C Pa3IMYHOW pPACTBOPUMOCTHIO; MPUTOTOBICHUE
pacTBOPOB C OIpPENEIEHHOW MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBHE
BOJIbI C MeTaJlJIaMH (HaTpueM U KaiblFieM) (BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHAJIOB);
OIIpEJICICHNE PACTBOPOB KHUCIOT W IIEJOUel C IMOMOLIbI0 HHAMKATOPOB; HCCIIEJOBaHNE
00pa3loB HEOPraHMUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB; HAOIIOJAEHUE U3MEHEHUS OKPAaCKU
MHIMKATOPOB B pacTBOpax KUCJOT M 1IeN04eil; u3yueHue Baumoaenicteusa okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCJIOTBI, KUCJIOT C METaJlJIaMH, peaKUUil HEWTpaau3aluH; MOJy4eHHUE
HEPACTBOPUMBIX OCHOBaHHIl, BBITECHEHHE OJIHOTO MeTajula JPYTHM M3 pPacTBOpa COJH;



pEIlIEHHE SKCIEPUMEHTANIBHBIX 3ajlad Mo Teme «BakHelme KiIacchl HEOPraHUYEeCKHUX
COCIUHCHUI.
[lepuonnueckuii 3akoH u Ilepumoamdeckass cucteMa  xumuueckux osnementoB J[. U.
MenneneeBa. CtpoeHne aTOMOB. XHUMHUYECKasi CBsA3b. OKHUCIUTETHHO-BOCCTAHOBUTEIHHBIC
peakuuu.
[TepBbie MOMBITKH KiIacCU(UKAIMN XUMHUECKUX 31eMeHTOB. [loHATHE O rpynmax CXOIHBIX
JNIeMEHTOB (IIEJIOYHBbIE M IIENIOYHO3EMENbHBIE METallIbl, TaJOreHbl, MHEPTHBIC Ta3bl).
DneMeHTBbI, KOTOpble 00pa3ytoT aM(OTEpHbBIE OKCUABI U TUAPOKCUIBI.
Ilepuonnueckuit 3akoH. Ilepuommueckass cucrema XuMHUecKux dnemeHroB J[. WM.
MengeneeBa. Kopotkonepuoanas u JuyiMHHONepuoaHas ¢opmel Ilepuoanueckoil cucteMbl
xumuueckux snemeHToB . U. Menneneesa. Ilepuoasl u rpynnbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJAA U TPYNIIBI JJIEMEHTA.
Crpoenue atromoB. CoctaB aTOMHBIX sijiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
ob6onouek atroMoB mepBbIX 20 XuMmu4eckux sieMeHTOB Ilepmommueckoit cuctemsl J[. .
MenneneeBa. XapaKTepUCTHKa XUMHUYECKOTO d3JIEMEHTa [0 €ro IOJIOKEHUI0 B
[Tepuonnueckoii cucteme J1. 1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOOB U TJIABHBIX MOATPYIIM, B
3aBHCHMOCTH OT aTOMHOro (TIOpsSAKOBOro) HoMepa 3HadeHue [lepuoamueckoro 3akoHa H
[Ieproandeckoi CUCTEMBI XMMUYECKHX 3JIEMEHTOB JUIS Pa3BUTHs HAayKH U npakTuku. [, M.
MenpeneeB — y4€HBIN U IPaKIAHKH.
XuMuyeckas CBS3b. KoBanentHas (monspHas i HETIOJISIpHAST ) CBSI3b.
*DNEeKTPOOTPUIIATETHHOCTh AaTOMOB XUMUYECKUX dJIEMEHTOB. MIOHHAsS CBS3b.
Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKUCIEHHS U
BoccTaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.
XUMHYECKUA DKCIEPUMEHT: H3ydyeHHE OOpaslloB BEIIECTB METAIJIOB W HEMETAJIOB;
B3aMMO/JICHCTBHE THAPOKCHUIA IIMHKA C PACTBOPAMU KUCJIOT U IIEJIOYEH; IPOBEACHUE OMBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuii  (ropeHwue,
peaKIuu pa3ioXKEHUs], COSTUHEHUS).
MexnpeamMeTHbIE CBSI3U
Peamzanus MeXnpeaMETHBIX CBSI3eH MPU M3YYCHHUH XUMHUU B 8 KJACCE OCYIIECTBIISIETCS
4yepe3 HCIOJIb30BAHHE KaK OOIIMX eCTECTBEHHO-HAYUHBIX TOHSTUN, TaK W TIOHATHUH,
SIBJISTFOIIMXCSI CACTEMHBIMHU JIJIS1 OTJICTIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OO0me ecTecTBEHHO-HAYYHBIC MOHSATHUS: Hay4YHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, KJIaCCU(PUKAIMS, MEPUOIUIHOCTh, HAONIOACHHUE, SKCIEPHUMEHT, MOJACIMPOBAHUE,
U3MEpPEHHE, MOJIENb, SIBJICHUE.
®usuka: MaTepus, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYJa, dIMEKTPUUECKHI 3apsii, BEIIECTBO, TEJO, 00BEM, arperaTHOE
COCTOSIHME BEIIIECTBA, T'a3, (PU3MYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHHUS, KOCMOC, TIJIaHETHI,
3B€31161, COJIHIIE.
buonorus: porocunres, npixanue, ouocdepa.
I'eorpadust: atmocdepa, runpocdepa, MUHEpaTbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOIAeMbIe,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 kJaacc
BemecTBo u xuMuyeckas peakuus
[lepnognuecknii  3akoH. Ilepmommueckas cuctema xuMuueckux onemeHroB I WM.
MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOMCTB XUMHUYECKHX



JJIEMEHTOB MEPBBIX TPEX MEPUOMIOB, KalMsl, KalbLUid U UX COCAMHEHUH B COOTBETCTBUU C
MI0JIO’KEHHUEM JIEMEHTOB B [leproanueckoil cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHIBl XUMHYECKOM CBs3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKOM PEIIETKM M BHJIA XUMHUYECKOU
CBSI3HU.

Knaccupukauuss u  HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB (MEXIyHapoaHas U
TPUBHAJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB, OTHOCSIIMXCS K pPa3iIMYHBIM KiaccaMm
HEOPraHMYECKUX COCTMHEHU, TeHeTHYeCKas CBA3b HEOPraHMUECKUX BEIIECTB.
Knaccuduxanus XuMUUeCKUX peakIMid MO pa3IuyHbIM IMpH3HAKaM (M0 YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (eKTy, Mo HM3MEHEHHMIO CTEICHEH
OKHCJICHHS] XUMUYECKUX SJIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTalu3aTopa). DK30- U
SHAOTEpMUYECKHE peakuu. TepMoXuMuiyeckie ypaBHEHHUS.

[lonatne o ckopoctn xummuueckoil peakuuu. [lonarue 00 0oOpaTUMBIX W HEOOPATUMBIX
XUMHYECKUX peakiusx. [IoHsTHe O TOMOTEeHHBIX U TeTepOreHHbIX peakisx. [lonsTue o
XUMHUYECKOM paBHOBecHU. CMEIIEHHE XMMHUYECKOro paBHOBecUs. DaKTOphl, BIMSIOIINE HA
CKOPOCTh XUMHUYECKOI peakluy 1 MOJ0KEHNE XUMUUYECKOTO paBHOBECHSI.
OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMM, JJIEKTPOHHBIM OallaHC  OKHMCIMTEIBHO-
BOCCTaHOBUTENIbHOW peakiuu. CocTaBieHUe ypaBHEHUN OKHMCIMTENIbHO-BOCCTAHOBUTENIBHBIX
peakiuii ¢ UCMOIb30BAHUEM METO/Ia AIEKTPOHHOIO OasiaHca.

Teopusst  JNEKTPONIMUTUYECKONM  TUCCOLMALIMM.  JJEKTPOJUTHYECKAs  JUCCOLMALIUSA.
DONEKTPOIUTHl U HEINEKTpoauThl. KaTnonsl, aHnoHbl. MeXxaHu3M QUCCOLMALMU BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKOH cBsi3u. Ilonstue o cremenu aucconuauuu. CuibHbE U
cia0bIe AIEKTPOJIUTHI.

Peakuun monHoro oOMmeHa. YCIOBHS NPOTEKAaHUS PEaKIMid HMOHHOrO OOMEHa [0 KOHIA.
[lonHble M COKpalI€HHBIE MOHHBIE YpaBHEHHS! peakiuil. XHUMUYECKHE CBOMCTBA KHUCJIOT,
OCHOBAHMI M COJICHl B CBETE MpEACTaBICHUN 00 3neKTpoiauTuieckor auccorumanuu. Cpena
pactBopa. KauecTBeHHBbIE peaklMyd HAa KaTHOHBI M AHUOHBI: XJIOpHUI-, OpOMHUI-, MOIUA-,
cynbdar-, kKapOoHaT-, CHIMKaT-, (pocdaT- aHMOHBI; THAPOKCHUI-HOHBI, KATHOHBI aMMOHUS,
MarHus, KajbllHs, aTFOMUHUS, kene3a (2+) u (3+), Mmeau (2+), IMHKA, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX.

XUMUYECKUNA DKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHUCTAJUIMUECKUX PEMIETOK
HEOPraHWYECKUX BEIIECTB — METa/VIOB M HEMETAUIoB (rpaduTa M aiaMasa), CIOKHBIX
BEIIECTB (XJIOpUJa HATpHs); UCCIeA0BaHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKON peaklui OT
BO3/ICMCTBUSA pA3IUYHBIX (PAKTOPOB; HCCIIEIOBAaHUE DBJIEKTPONPOBOJHOCTH PaCTBOPOB
BEUIECTB, MPOLECCA AUCCOLMALMU KUCIIOT, IIEJIoUeld M cojle (BO3MOXHO HCIOJIb30BaHUE
BUJICOMAaTEpPHAJIOB); IPOBEJCHUE OIBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU POTEKaHUS
peakuuii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BBIICICHHE Tras3a, 00Opa3oBaHHE BObI);
OMBITOB, WUTIOCTPUPYIOIUX HPUMEpPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIHii
(ropeHue, peaklu pas3lioKeHUs, COEINHEHN); PACIIO3HABAHUE HEOPTaHUYECKUX BEILECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKLIUi Ha MOHBI;, pEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.
Hewmerannel u ux coequHeHNs

OO1u1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE CTEHEHU
oxucyenust. CtTpoenue u pu3nmuecKue CBOMHCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUECKHE
CBOICTBa Ha IIpUMeEpE XJIopa (B3aUMOJEHCTBUE C METaJUIAMH, HEMETAJJIIAMHA — BOJOPOJIOM U
KHCIIOpO/IOM, MIenodyamu). XsopoBoaopod. ComsiHasg KHUCIIOTa, XUMHUYECKHE CBOMCTBA,
NOJly4YeHHE, NpUMeHeHHe. JleHcTBHE XJIopa M XJIOPOBOAOPOAA HA OpPraHU3M YEJIOBEKA.
Baxxneimme XJ10puabpl U KX HAXOKIECHUE B IPUPOJIE.



Obmias  xapaktepuctuka osineMeHToB VIA-rpynmbl. OcoGeHHOCTH CTpPOEHHS aTOMOB
KHCJIOPO/A U cepbl. XapaKTEpPHbIE CTEIIEHU OKUCIICHUS.

CtpoeHue U pu3nyYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJTOTPOIHbBIE
Moau(pUKALMK KHCIIOpoJa U cepbl. XHUMHUYECKHE CBOWCTBA cepbl (B3aUMOJEHCTBUE C
HEMETaJIaMU — BOJOPOJOM U KHCJIOPOJIOM, MeTajllaMU, KOHIICHTPUPOBAHHBIMH a30THON U
cepHoit kucimotamu). CepoBOAOpPOa: CTpoeHHE, (GU3MYECKHEe U XHUMHYECKHE CBOMCTBA
(KUCTIOTHBIE U BOCCTAHOBHUTEIbHBIC CBOMCTBA). OKCH/IBI CepPhI KaK MPEICTABUTENN KHUCIOTHBIX
okcuioB. CepHast KUCIOTa: (PU3NYECKHEe M XUMHUECKHE CBOMCTBA (00IHe U crienupuyecKue).
Conu cepHOl KHCIOTHI, KadyeCTBEHHas peakius Ha cynbhar-uoH. CepHHCTas KHCIOTA.
XuUMHYEeCKHEe peaklyH, Jie)Kalllie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJYYEHHs] CEpHOM
kucioTel. HaxoxneHue cepel n €€ coeauHeHuil B mnpupoze. [IpumeHeHue cepsl u ee
COEIMHEHUH B OBITY U B IPOMBILIUIEHHOCTH. XUMHUYECKOE 3arps3HEHHE OKPYKAIoIIe cpeibl
COCTMHEHHUSIMU Cepbl (KUCIIOTHBIE TOXIM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
peI0TBPAIICHHUS.

OOmras xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB a30Ta U
dbocdopa, xapakTepHbI€ CTETICHU OKHCICHUSI.

A30T, pacipocTpaHeHHE B IPUPOJE, PU3NUECKUE U XUMHUUECKHE CBOMCTBA (B3aMMOICHCTBHE
C MeTaJslaMd U HEMETAJlJIaMU - KUCIOPOJIOM M BOJOpoaoM). KpyroBopoT azora B mpupo/e.
AMMuak: (pU3MUEeCKUEe U XMMHYECKUE CBOMCTBA (OKHCIEHUE, OCHOBHBIE CBOICTBA BOIHOIO
pacTBopa), nosydeHue ¥ npuMmeHenue. Coiau aMMOHUS: COCTaB, PU3NUECKUE M XUMHUYECKUE
CBOICTBa (pa3nokeHHe, B3aUMOJEHCTBUE CO IlejgoyamMu), mNpuMeHeHue. KadecTBeHHas
peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ (U3MYECKHe M XMMHYECKHUE CBOWCTBA
(obmme u cnenududeckue), mnoiaydenue. Hutpatsl (pasznoxeHue). A30THCTasi KHUCIIOTA.
Hcnonb3oBaHWe HUTPATOB M COJICH aMMOHHUS B KadeCTBE MHUHEPAIBHBIX YAOOpEHUH.
XuUMHYECcKOe 3arpsi3HEHHE OKPYKAloIIel Cpeabl COSAUHEHUSAMU a30Ta (KUCIOTHBIE J0XKIH,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

®dochop, amnorpomasie Momupukanuu Gochopa, GU3HUECKHE U XUMHUUYECKHE CBOWCTBA
(B3aMMOJCHCTBUE C MeETalJlaMH, HEMETaJlJlaMH, KOHLUEHTPUPOBAaHHBIMU a30THOW M CEpHOMU
kucioramu). Oxcun docdopa (V), oprodhocdopHas kuciora: GU3UIECKUE U XUMHUSCKHUE
cBoMcTBa, monydeHue. [loHsATHE O MHMHEPAIBHBIX YyIOOpEeHMsIX: HUTpaThl U (Qocdarsl.
[TonsiTHE O KOMIUIEKCHBIX yA0OpeHusx. OOmas xapakTepuCTUKa AIeMEHTOB [VA-rpymimsl.
Oco0eHHOCTH CTPOEHHMSI ATOMOB YIJIepoJia M KpeMHUs. BaleHTHOCTh U XapaKTepHbIE CTEIIEHU
OKHUCJIGHMsI aTOMOB yriepoja M KpeMmHusA. PacmpocTpaHeHue yriepoia B HpPUPOJE,
XapaKTepHbIE CTENIEHU OKHUCIICHUS.

Yrnepon, amnorponHbie Momubukanuu (rpadut, anmalz), QUINYECKUE U XUMUYECKHUE
CBOMCTBA  NPOCTBHIX  BEHIECTB  (B3aUMOJICHCTBHE C  MeTaUlaMH, HeMeTaJUlaMH,
KOHIICHTPUPOBAHHBIMU a30THOM U cepHOU Kuciaotamu). Axcopouus. Kpyrosopot yriepoaa B
npupozae. Okcuabl yriepoja, X (QU3NYECKHE U XUMHUYECKHE CBOWCTBA, IMOIy4YeHHE U
IpUMEHEHHe, JCHCTBUE Ha OPraHU3M 4YeJOoBeKa. DKOJIOTHYECKHe MpPOOJIeMbl, CBS3aHHBIE C
okcuoM yriaepoaa(IV); rumoresa riob6aabHOro MOTEIJICHUS KIIMMaTa; MapHUKOBBIN dPdeKT.
VYromnbHas kucnotra M e€ comd, uX (u3MyYecKue W XMMHUYECKHE CBOWMCTBA, MOIYy4YECHHE W
npuMmeneHne. KadecTBeHHas peakius Ha KapOoHaT-uoHBL. lMcmonb3oBaHue KapOOHATOB B
OBbITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJICKOM XO35HCTBE.

OOuwe npezacraBieHus 00 OCOOEHHOCTSX cOCTaBa M CTPOEHHUS OPraHMUYECKUX COEJAMHEHHH
yriaepoja (Ha NpuMepe MeTaHa, STHJIEHA, 3TaHoJla, YKCYCHOM kucnotel. *Mx coctaB u
xuMuyeckoe ctpoenue. Knaccudukaius opranndeckux emiecTs. IloHsTHe 0 OHoornyecku



Ba)XXHBIX BEIIECTBAaX: JKMUpaX, OelKax, YIJIEeBOJAaX — U MX POJIM B JKU3HU UEJIOBEKa.
*MarepuaabHOE €IMHCTBO OPTraHMUECKUX U HEOPTaHMYECKUX COCMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMUYECKME CBOMCTBAa (Ha MpHUMEpe B3aMMOJAEHCTBHS C
MeTaJlJIaMU U HEMEeTaJlJlaMU),[IoJIyuyeHre U npumeHeHue. CoeMHEeHNsI KpEMHUS B IIPUPOJIE.
Oobume npencraeiaeHuss o6 oxcuae kpemMHUsA(IV) um kpemHueBoil kuciore. CuiMKaThl,
¢u3nyecKre U XUMUYECKUE CBOMCTBA, OJyUYEHUE U IPUMEHEHHE B OBITY, IPOMBIILIEH HOCTU
(B MEIMUMHCKOHM, OSJIEKTPOHHOW, CTPOMTEIbHOM M Jp.). BakHeimme cTpouTesbHbIE
MaTepualbl: KepaMHKa, CTEKJIOo, IIEeMEHT, OeToH, jxene300eroH. [IpoGiembl Oe3omacHOro
MCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM XKU3HU.

XUMUYECKUNA DSKCHEPUMEHT: H3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOICTB
COJITHOM KMCIIOTBI; MPOBEJICHHE KAuyeCTBEHHBIX PEaKIMil Ha XJIOPHI-WOHBI M HaOIro/eHue
IPU3HAKOB UX IMPOTEKAHMS; OIBITHI, OTpaxkaroliue (pu3MuecKue M XUMHUYECKHE CBOMCTBa
raJloreHOB U UX COEAMHEHUH (BO3MOXKHO HUCIIOJIb30BAHME BUAECOMATEPHUAIIOB); O3HAKOMIICHHUE
¢ oOpa3uaMu XJOpPHAOB (TaJIOTEHUIOB); O3HAKOMJIEHHME ¢ oOpasmamMu cepsl U €€
COCTMHEHUSIMU (BO3MOXKHO HCIIOJb30BaHUE BUACOMATEPHATIOB); HAOIIOACHME Ipolecca
oOyrnyBaHusl caxapa IOJ JeHCTBHMEM KOHIEHTPUPOBAHHOW CEpHOW KHCIIOTHI;, HM3y4YEHHE
XUMHAYECKUX CBOMCTB Pa30aBICHHON CEPHOW KHCIOTHI, IIPOBEJICHIE KAa4eCTBEHHON PEaKIHH
Ha cynb(}aT-uOH W HaOMIOJIeHHE NpU3HaKa e€ MPOTEKAaHUs; O3HAKOMIIEHHE C (PHU3MYECKHMHU
cBoiicTBamMmu  a3ota, (Qochopa ®W WX COeNMHEHHH  (BO3MOXHO  HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX M (HOChOpHBIX yA0OpeHuil; MoTyYeHne aMMUaka u
U3yYEHUE €TO0 CBOMCTB; MPOBEJACHNE KaU€CTBEHHBIX PEAKIMil HA MOH aMMOHHUS U dochaT-uoH
U M3y4CHHUE IPU3HAKOB UX IPOTCKAHUS, B3aMMOJICHCTBHE KOHLUEHTPUPOBAHHOW a30THOM
KHUCJIOTBl C MeJbl0 (BO3MOXKHO HCIIOJb30BAaHUE BUECOMATEPHANIOB); HM3YUEHHE MOAeENeH
KPUCTAJUIMYECKUX PEIETOK anMasza, rpadura; O3HAKOMJIEHHE C IPOLECCOM acopouuu
pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOra3a; MOIYy4YEHUE
YIJIEKUCIIONO Tra3a M M3yYEeHUE €ro CBOMCTB; IPOBEICHHE KAuEeCTBEHHBIX pPEAKUUN Ha
KapOOHAaT- M CHUJIMKAT-MOHbl M HU3y4YeHHE IPHU3HAKOB HX IPOTEKAaHUs; O3HAKOMIIEHHE C
IIPOIYKIMEN CUIMKATHOM MPOMBIIIIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxuennme HeMETAIIIBI U UX COETUHEHUSD.

Mertasuisl ¥ UX COEIMHEHNUS

OOm1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX TOJIOKEHUS
B [lepnonnueckoil cucreMe xumudeckux anemeHToB Jl. 1. MeHneneeBa u CTpOEHHS aTOMOB.
Crpoenne MeramioB. Merajunyeckasl CBA3b M METaJUIMYECKas KpUCTa/NIMYecKas pelueTKa.
DIIEKTPOXUMUYCCKAN PSJl HAMPSDKEHUH MeTauioB. DH3NYECKUE W XUMUYECKHE CBOMCTBA
METaJuIOB (B3aMMOJEHCTBHE C KHUCIOPOJOM, BOJOW, Kucimoramu). OOmme crnocoOsl
NOoJy4YeHHs] MeTayioB. [ToHsATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBbl (CTanb, 4yryH, JIOPaJIOMUHHUMI, OpOH3a) U UX HNPUMEHEHHE B OBITY U
IIPOMBIIIUIEHHOCTH.

[Ilenounble MeTaIbl: NTONIOKEHUE B llepuoanyeckoi cucreme XUMUYECKUX eMeHToB /. U.
Menneneesa; crpoenne atoMoB. Haxoxnenue B npupozne. Pu3nyecKHe U XUMHUYECKHE
cBoiicTBa (Ha mnpuMepe HaTpus W Kaiusi). OKCUIbl U TUAPOKCHABI HATpUs U Kaus.
[IpuMmeHeHHNE ENOYHBIX METAUIOB U UX COCIUHEHUH.

[[{erouHO3eMeENbHBIE METAJUIBI MAarHUK M KaJIBLUN: MoJokeHue B [lepuogudeckon cucreme
xumuyeckux daeMeHToB . M. Menneneesa; cTpoeHUe UX aTOMOB; HAXOXICHUE B IIPUPOJIE.
du3nyeckre U XUMUYECKHAE CBOMCTBA MarHus M Kajablysl. BakHelme coeIMHEHNs KalbLUs
(oxeun, ruapokcu, coiu). KECTKOCTh BO/BI U CLIOCOOBI €€ yCTpaHEeHusI.



Amomuauil: nonoxeHue B Ilepumonmueckoid cucteme xumuueckux siemeHtoB [l W.
MeHneneeBa; CTpoeHHUE aToMa; HaxXOokJeHHe B mnpupojae. Duznueckue U XUMHUUYECKHUE
cBOiicTBa anmoMUHUSA. AMPOTEpHBIE CBOMCTBA OKCHJIA ¥ THUIPOKCH/IA ATFOMUHHSL.

Keneso: monoxenue B [lepnoguueckoii cucreme xumudeckux 3nemeHToB . 1. Menaeneena;
CTPOCHHME aTOMa; HaxoxKJeHue B mpupoae. Pu3nyeckue U XMMHUUYECKHUE CBOICTBa Kele3a
(B3auMojielicTBUE C MeTaJlylaMH, KHCJIOTaMu U coisiMH). OKCuIbl, TUJIPOKCHUIBI U COJHU
xenesa(ll) u xeneza(Ill): coctas, cBOICTBa U MONTyYEHUE.

XUMHYECKUM JKCIIEPUMEHT: O3HAKOMJICHHE C O00pas3laMd METAUIOB M CIUIaBOB, HX
(GU3MYECKUMH CBOMCTBAMH; W3YYCHHE pE3yJIbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHAA KaJbIHUS H
HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BHUACOMATEPHUATIOB); HCCIEIOBAHUE CBOWCTB
XKECTKOM BOJBI; TMpollecca TOpPEHHs XKelle3a B KHCIopolae (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS] KAYECTBEHHBIX pEaKlMii Ha HOHBI (MarHus,
KaJbIus, anroMuHus, 1uHKa, xenesza(ll) u sxeneza(Ill), meau(Il)); mHabmronenre u onucaHue
MPOILIECCOB OKPAILMBAHUS IUIAMEHH HWOHAMHU HATpus, Kadusd U KaiblUus (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUAJIOB); HCCIeA0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCUIA
ATIOMUHUST W THAPOKCHIA I[MHKA, pEIICHHE OSKCICPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxxHelume MeTasuibl U UX COCIUHEHUSD.

XUMHS ¥ OKpYXKaroIas cpeaa

*HoBble MaTepuanbl W TeXHOJNOrMH. BemiecTBa u MaTepuanbl B TOBCETHEBHOW >KHU3HH
4yeJIoBeKa. XUMUs B 30pOBbe. be3omacHoe uernoiap30BaHue BEUIECTB U XUMHUYECKUX PEAKIUiH
B ObITy. [lepBasi moMoIIh IPH XUMUYECKHUX 0XKOTaxX U oTpaBieHUsIX. OCHOBBI SKOJIOTHYECKOM
rPaMOTHOCTH.

*XUMUYECKOe 3arps3HEHUE OKPYXAroIiel cpenbl (MpejesibHas JOMyCTHMAasl KOHIEHTPAILIUS
BemecTB — [1JIK). Pons xumMun B permeHnun 3K0I0rn4ecKux mpooiem.

*[IpupoaHbIe MCTOYHUKH YTIEBOJOPOIOB (Yrojib, MPUPOAHBIN ra3, HEPTH), TPOAYKTH UX
nepepaboTKH, UX POJIb B OBITY U POMBIIUIEHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: M3yU€HHE OOpas3I[0B MaTepualioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTepUaJbl).

MexnpeaMeTHbIE CBSA3U

Peammzanus MexnpeIMETHBIX CBsI3ed MPU M3YYEHUM XMMHUHM B 9 Kiacce OCYIIECTBISETCA
Yepe3 HCIMOJIb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX T[IOHATHM, TaK W TIOHSITHH,
SIBJISIFOLMXCS] CHCTEMHBIMU JJIs1 OT/IENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OO0mue ecTecTBEHHO-HAYYHBIE MOHATHS: HAYYHBIA (akT, THIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, KiaccuuKamus, MEPHOJUYHOCTh, HAOIIOJEHHE, IKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEepeHue, MOJIeIIb, IBJICHHE, TaPHUKOBBIN 3 PEeKT, TEXHOIOTUsl, MaTepHAaIbI.

®dusuka: wmartepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
PaaMOAKTUBHOCTh, MOJIEKYJA, S3JCKTPUUYECKUM 3apsii, HNPOBOJHUKH, IOJYIPOBOJHUKH,
TURIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, ras,
pacTBOp, PAaCTBOPUMOCTb, KpUCTAINIMYECKas pPEHIETKa, CIUIaBbl, (DU3MUYECKHE BEJIUYUHBI,
€IMHULIBI U3MEPEHHUsI, KOCMUUECKOE MPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COHILE.

buonorusi: ¢orocuntes, npixaHue, Ouocdepa, sKocHcTEMa, MHHEpaIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, TOPHbIE TOPOJIBI, MOJE3HbIE UCKOMAeMbIe,
TOTUIMBO, BOJHBIEC PECYPCHI.



IIJTAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTATHI:

(] TOCTENEeHHO BBICTPAWBaThb COOCTBEHHOE IIEJIOCTHOE MHMPOBO33PEHHE: OCO3HABATh
NOTPeOHOCTh M TOTOBHOCTh K CAaMOOOPA30BAHMIO, B TOM YMCIIE M B PAMKaX CaMOCTOSITEITbHON
JeSITeIbHOCTH BHE TIIKOJTBI,

[] OLIEHMBAaTh JKHU3HEHHBIE CUTyallMd C TOYKM 3peHus Oe3omacHoro oOpasza KHU3HH,
COXpPaHEHHsI 30POBbSI;

[J OLIEeHUBATh SKOJIOTUYECKUI PUCK B3aMMOOTHOIICHU YeJI0OBEKa U IPUPOJIBI;

(] ¢opMHUpPOBATh 3KOJIOIMYECKOE MBIIUICHWE: YMEHHE OLICHHUBATh CBOIO JIEATEIBHOCTh U
MOCTYTIKH JIPYTHX JIIO/ICH CTOUKH 3pEHUSI COXPAHEHUS OKPY)KAIOIIEH cpebl-rapaHTa KU3HU U
OyiaromoJry4us JIFoAeH Ha 3eMIie;

[] OCO3HaBaTh E€JUHCTBO U LEJOCTHOCTb OKPYXAIOLIETO MHpA, BO3SMOXKHOCTH  €ro
MO3HABa€MOCTH W OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHHI HAYKH.

MeTtanpeameTasie pe3ynbTaThl (YY)

Perynsarusnsie YV I:

* CaMOCTOATENIbHO OOHapyXuBaThb M (opMynupoBaTh Y4eOHYIO MpoOIeMy, OMpeeIsaTh
1eb y4eOHO 1eTeIbHOCTH;

* BBIJIBUIaTh BEPCUM DPEILICHUS NPOOJIEMbI, 0CO3HABaTh KOHEUHBIH pe3yJbTaT, BEIOMpATh U3
NPEUI0KEHHBIX M HICKaTh CAMOCTOSTENIEHO CPEJICTBA JOCTHKEHUS 1IN,

* COCTaBJIATh (MHIUBUAYaJbHO WIM B TPYIIE) IUIAH PELICHUS MpOOIeMbL;

* paboTas 1o IUIaHy, CBEpPATh CBOM AEHCTBUA C LENbIO U, TP HEOOXOAMMOCTHU, UCTIPABIIATH
OIIINOKH CaMOCTOSITEILHO;

* B JMaJiore C y4YUTEJIeM COBEPIICHCTBOBATH CAMOCTOSTENBHO BbIpaOOTAaHHbIE KPUTEPUU U
OLICHKH.

Ilo3naBarensubie YV /I:

* aHAJIM3UPOBATh, CPABHHUBATh, KiIacCU(PUIMpoBaTh U 0000mMATH (PAKTHI U ABJICHUS, & TAKKE
BBISIBJISITh IPUYMHBI U CIIEJICTBHSI TPOCTHIX SBICHUA;

* OCYLIECTBIISITh CpPaBHEHME, KJIACCH(HKAINIO, CaMOCTOSTEIHHO BHIOMpAasi OCHOBAHHS U
KPUTEPUH JUI YKa3aHHBIX JJOTHUECKUX OIepalluii;

* CTPOUTH JIOTMUYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIIEICTBEHHBIX
CBsI3C;

* CO3/71aBaTh CXEMaTHYECKUE MOJIENH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA;
* COCTaBJISITh T€3UCHI, PA3IUUHbIC BUJBI INIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

* mpeoOpa3oBbIBaTh MH()OPMAIUIO W3 OJHOTO BHIA B JIPYrou);

* YMETh ONPEIENsITh BO3MOKHBIE UCTOUHUKH HEOOXOIUMBIX CBEJCHHIA, MPOU3BOJUTH MOUCK
uHpOpMAIINH, AHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTb.

KommyHukatusueie YV /I:

* cOOMI0JaTh HOPMBI ITYOJIMYHOM peur U PeTrJIaMEHT B MOHOJIOT€ U TUCKYCCHH;

* (hopMynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO, apTYMEHTUPOBATh HX;

* KOOPAMHUPOBATh CBOIO TO3WIUIO C TMO3UIHMSIMHA TAapTHEPOB B COTPYAHUYECTBE NpPHU
BBIpabOTKE 00111ero;

* OCYLIECTBJIATh B3aMMHBI KOHTPOJb M OKa3blBaThb B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIIb;

* OIpeNesaTh HeTu U PYHKIIUU YYACTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS; TUTAHUPOBATH 00IIIHE
crocoObl paboTsl;

* yMeTh paboTaTh B TIpyIlle — YyCTaHaBIMBaTh padouyue OTHOUIEHUS, 3P (HEKTUBHO
COTPYIHUYATb;

* YUUTHIBATh pPa3Hble MHEHHMS U WHTEpeChl U OOOCHOBBIBATH COOCTBEHHYIO IO3HUIIHIO.
IIpeaMeTHbIe pe3yabTAThI:
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[J OCO3HAaHUE POJM BEILECTB: ONMPEACNATh POJb PA3TUYHBIX BEIIECTB B MPUPOJIEC U TEXHHUKE,
OOBSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE;

[] pacCMOTpEeHHE XUMUUYECKHX MPOIECCOB: MPUBOJAUTh MPUMEPHl XUMUUECKUX TPOIIECCOB B
OpUpOJe; HAXOIWTh YEPThl, CBUICTENLCTBYIOIIME OO0 OOMMX MPU3HAKAX XUMHUYECKHUX
MPOLIECCOB U UX Pa3IUUMSIX;

[] WCTOJIb30BaHUE XWMHUUYECKUX 3HAHUU B OBITY: OOBSICHATH 3HAUCHUE BEIIECTB B KU3HU U
XO3sIICTBE YEIIOBEKa;

[J OOBSICHSATHP MHUP C TOYKH 3pPCHHUS XUMHH: TEPEUUCIIATh OTIHYUTEIbHBIE CBONCTBA
XUMUYECKUX BEIIECTB; pa3IndyaTh OCHOBHBIE XMMHYECKHE TPOIIECCHI; OMPEIeIISITh OCHOBHBIE
KJIACCHI HEOPTaHMUYECKUX BEIIECTB; MOHUMATh CMBICII XMMUUYECKUX TEPMUHOB;

[] oBJaJeHUWE OCHOBAMHU METOJOB IIO3HAHUS, XApPAaKTEPHBIX JJIsi ECTECTBEHHBIX HayK:
XapaKTepu30BaTh METOJbIl XMMHUYECKOW HayKu (HaONtoJleHHe, CpaBHEHUE, SKCIICPUMEHT,
U3MEpeHUEe) U HUX pOoJib B TMO3HAHMM MPUPOIbI; MPOBOIUTH XHUMHYECKHE  OMBITHI U
AKCTIIEPUMEHTBI U OOBSICHATH UX PE3YJIbTATHI,

[J yMEHHE OLEHUBATh MOBEJACHHUE YEJIOBEKAa C TOUKHU 3PEHHS] XMMHUYECKOH 0€3011acHOCTU IO
OTHOILICHUIO K YEJIOBEKY M MPHUPOJIE: UCIIONb30BATh 3HAHUS XUMHUH IPU COOJIIOICHUN TTPABUI
UCIIOJIb30BaHUs OBITOBBIX XUMHUYECKUX IMPENapaToB; pa3iuvaTh OMNAacHbIE W Oe30TacHbBIE
BEIIECTBA.

B pesynbrate u3yueHuss XUMUH YICHUK HAYUUTCS:

* OOBSICHAITH CyTh XUMUUYECKHUX MPOLIECCOB;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MMPOTEKAHUSI XUMUUSCKUX PEAKITUN;

* YCTaHaBIIUBATh PUHAIEKHOCTh XUMUYECKON PEAKIIMH K ONPEACIEHHOMY TUITY IO OJJTHOMY
U3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: M0 YHCIY U COCTaBY

* HCXOJIHBIX BEIIECTB U MPOJYKTOB peaKIiy (peakii COeIMHEHUS, Pa3I0KEHUs, 3aMEIICHUS
u oOMeHa); MO BBIICTICHUIO WM MOTJOMIEHUIO TEIUIOTHl (PeakluH SK30TEPMHUECKHE U
OHIOTEPMUYECKHUE); 110 U3MEHEHUIO CTENIEHEN OKMCIEHUS XMMUYECKUX IEMEHTOB (peakLuu
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIE); 1O OOpaTUMOCTH Tporiecca (peakmuu oOpaTHUMbe H
HEOoOpaTUMEIEL);

MPOTHO3UPOBATh TPOAYKTHl XHUMHYECKUX pEAKIHi Mo (opMyrnam/Ha3BaHUSM HCXOIHBIX
BEUIECTB; ONPEIEATh UCXO/IHbIE BEIIECTBA 10 (OpMyIaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIHUHL;

* COCTaBJISITh YPaBHEHHUS PEAKIUN, COOTBETCTBYIOIIUX IOCJIEA0BATEILHOCTH («IIEMOYKEY)
MpEeBpaIICHU HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,;

* BBUIBISITh B IIpOLIECCE JKCIEPHUMEHTa NpPHU3HAKH, CBHUAETEIbCTBYIOLIME O MPOTEKaHUU
XUMHUYECKOM peakiuy;

* IPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MACCOBOM 10JIEM paCTBOPEHHOIO BEILECTBA,

* OINpeNeNiaTh XapakTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT M IHIEJOYEd MO H3MEHEHUIO
OKpaCKH UHIUKATOPOB;

* IPOBOAWTH KAYECTBEHHBIC PEAKIMHU, MOATBEPKIAIOIIME HaJIMYMe B BOJHBIX PacTBOpPax
BELIECTB OTJEJIbHBIX HOHOB

*OMpe/eNsTh MPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 HW3YyYEHHBIX
KJIACCOB/TPYTIIT: METAJUIBI ¥ HEMETAIIJIbI, OKCH/IbI, OCHOBAHHMSI, KUCJIOTHI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB M0 UX HA3BaAHUSIM;

OTIPEIeNATh BaJICHTHOCTh M CTEIIEHb OKUCJICHUS JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATh (HOPMYJIBI HEOPTaHUYECKUX COCAMHCHUH 10 BAJICHTHOCTSIM H CTCIICHSM
OKHUCJICHUS 3JI€MEHTOB, a TaK)Ke 3apslaM HOHOB, YKa3aHHbIM B TaOJMIIE PacTBOPUMOCTH
KHUCJIOT, OCHOBaHUM U COJIEH;

* O0OBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS (U3MUECKUX M XUMHUYECKHUX CBOHCTB MPOCTHIX
BEUIECTB (METAJUIOB M HEMETa/NIOB) M MX BBICIIMX OKCHUJOB, 0Opa30BaHHBIX AJIEMEHTaMU
BTOPOTO U TPETHETO MEPHOJIOB;



* Ha3pIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEPHBIC IS TPYII OKCHJOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3plBaTh OONIME XUMHUYECKHE CBOWCTBA, XapaKTepHBIC Ui KaXKJIOTO W3 KIIACCOB
HEOPraHMYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEI;

* IPUBOJUTH MPUMEPBI PEaAKIIHii, MOATBEPKAAIOIINX XUMHUUECKHE CBOMCTBA HEOPTaHUYECKUX
BEILIECTB: OKCHUIOB, KUCJIOT, OCHOBAaHHMI M COJICH;

*ONpEeNesATh BEIIECTBO-OKHUCIUTENb M  BEIIECTBO-BOCCTAHOBUTENIb B  OKHUCIHUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUSX;

* COCTaBIISITh OKHUCIUTEIHHO-BOCCTAHOBUTENBbHBIN Oamanc (A M3YYCHHBIX pEakiuil) Mo
MPEJITIOKEHHBIM CXeMaM PeakInii;

MIPOBOJIUTH JIa0OPATOPHBIE OMBITHI, TOITBEPKIAIOIINE XUMUUYECKUE CBOICTBA

OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIICCTB;

VY4YeHUK MOJIy4UT BO3MOXKHOCTb HAYUUTHCS:

* IPOTHO3UPOBATh XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS,

*  MPOTHO3UPOBATH  CIMOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKHCIHMTENBHBIE  WIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C y4ETOM CTETEHEN OKUCIIEHUS 3JE€MEHTOB, BXOJSIIUX B €ro
COCTaB;

* BBISBJSITH CYIIECTBOBAHME T'E€HETHYECKOW B3aWMOCBSI3M MEXIYy BEIIECTBAMHU B PSIY:
MIPOCTOE BEIIECTBO — OKCHUJ — TUAPOKCU]] — COJIb;

* OpPraHHU30BbLIBaTh, MPOBOJUTh YUYCHUUYECKHE MPOCKTHI MO HCCIEIOBAHUIO CBONCTB BEIIECTB,
MMEIOIINX BaXKHOE MPAKTUYECKOE 3HAUCHHE.

IIpenmeTHble pe3yJbTAThHI:
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* Ha3bIBaTh: XMMUYECKHE BEIIECTBA, COCAMHEHUS N3yUEHHBIX KJIACCOB.

* 00BACHATH: (PU3UYECKHI CMBIC aTOMHOTO (ITOPSITHOT0) HOMEPA XUMHUYECKOTO AJIEMEHTA,
HOMEp TPYMIbl U MEepPHoJa, K KOTOPHIM AJIEMEHT MPUHAJUICKHUT B MEPUOIUUECKON cHCTEME
J.M.MenneneeBa: 3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB JJIEMEHTOB B IIpEJENIaxX MalbIX
MEPUOJIOB U IJIaBHBIX TPYyI; CYIHOCTh TO/I.

* J1aBaTh OMpEEICHHUS M NPUMEHSTh CIEAYIOIIUE MOHITUS: CIIAaBbl, KOPPO3US METAJIIOB,
NEPEXO/HBIE 3JIEMEHTHI, aM(OTEPHOCTb.

* XapaKTepH30BaTh: XMMHYECKHE CBOWCTBA KJIACCOB W TPYII XUMHUYECKUX DIIEMEHTOB
(IIeTOYHBIX IIETOYHO3EMENbHBIX METAJUIOB, TaJOreHOB) M BAKHEHIIMX XUMHYECKHX
9JIEMEHTOB (AJIOMUHUSA, XKeje3a, cepbl, a3ora, ¢ocdopa, yriepoja U KpEeMHHs) B CBETE
W3YUYCHHBIX TECOPUU.

* OMpeNeNaTh: MPUHAICKHOCTh BEIIECTB K OMPEJCICHHOMY KIACCy COSTUHEHUM, THUIIbI
XUMHYECKUX pEaKIMii, BaJCHTHOCTh W CTEMEHb OKHUCJICHUS D3JIEMEHTA B COCTUHCHUSX,
BO3MOKHOCTb ITPOTEKaHUS peaKlnii HOHHOro oOMeHa.

* COCTaBNATH:  (OPMYINIbI HEOPTaHMYECKUX M OPraHUYECKHUX COCTUHEHHH M3yYeHHBIX
KJIACCOB; YPaBHEGHHUS XHWMHUYCCKUX PpEaKIUi, MOATBEPKIAIONMX CBOWCTBA H3YUCHHBIX
BEUIECTB, UX FT€HETUYECKYIO CBA3b.

* 00panaThCcs: ¢ XMUMUYECKON OCYA0H U JIa00PaTOPHBIM 000PYIOBAHUEM.

* pacmo3HaBaTh OMNBITHBIM MYTEM: YIJIEKUCIBIN ra3, aMMHaK, paCTBOPBI KUCIOT U HIEJIOYEH,
XJOpUA-, Cynbdar-, KapOOHAT — HOHBI.

* BBIYHMCJIATH: MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEeHTa 10 (hOpMysie COeINHEHHUS; MaCCOBYIO
JIOJIO BEIIECTBA B PAcTBOpPE; KOJMYECTBA BEIIECTBA, OOBEM WM MAaCCy IO KOJIUYECTBY
BelIeCTBa, 00BbEMY MIJIM MacCe PEeareHTOB UM IPOAYKTOB PEaKIUH.

B pesynbrate n3yueHuss XUMUH YICHUK HAYIUTCS:

* XapaKTepu30BaTh IIOJOKEHHE METAJUIOB M HEMETAJUIOB B IMEPUOAMYECKOH CHCTEME
JA.N.Menneneena;

* XapakTepu30BaTh 00IWe (U3NYECKHE U XUMHYECKHE CBONCTBA METAJIIOB U OCHOBHBIC
CIIOCOOBI UX MOTyYCHHUS;



* XapaKTepHU30BaTh OCHOBHBIE CBOWCTBA U MPUMEHEHUE BAKHEHIINX COEAMHEHUH IEI0YHBIX
U ILEJI0YHO3EMEJIBHBIX METAJIOB, aJIIOMUHHS;

* Ha3bIBaTh KAYECTBEHHBIC PEAKIIMN HA BAKHEHIIINE KATHOHBI U AHUOHBI;

* Ha3plBaTh MNPUYMHBI  MHOTOOOpa3usi  yIIAEpPOAHBIX  COEJUHEHMH,  Ba)kHeume
(GYyHKIMOHAIBHBIE TPYIIBI OpraHUYecKuX BeliecTB. HoMeHKaTypy, cTpoeHHe, CBOWCTBA U
IIPAKTUYECKOE NPUMEHEHUE OCHOBHBIX IPEICTaBUTENIEH TPYNI OPraHWYECKUX BELIECTB.
[lonsiTue o peakusax stepudukaniy, NOJIUMEPU3ALUH U TOJMKOHACHCALIUH.

Y4eHUK MOJIyYUT BO3MOKHOCTD HAYUHUTBCS:

* IPOTHO3UPOBATh XUMUYECKHE CBOICTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

*  MPOTHO3UPOBATH  CIOCOOHOCTH  BEIIECTBA  HPOSBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEH OKUCIIEHUS DJIEMEHTOB, BXOIAIIUX B €r0
COCTaB;

* OpPraHHU30BbIBATh, IPOBOJUTH YUYEHUYECKUE IIPOCKTHI 110 MCCIEIOBAHUIO CBOMCTB BEUIECTB,
MMEIOIIMX BaXKHOE NPAKTUYECKOE 3HAUCHUE.
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Pa3znes 2. Baxkneiimue npejacTaBuTe] i HEOPraHMYeCKHUX BelECTB
51 | Bosayx. Kuciopox. Ioustue 06 6 bubmotrexa [HOK
' OKCHJaX https://m.edso0.ru/7f41837c
29 Bonopon.llonsarue o kuciorax u 8 1 bubnmnoreka LIOK
’ COJIAX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Toustre 00 5 1 1 bubnuoreka [IOK
' OCHOBAHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 2 bubmuorexa IIOK
) HEOPraHUYECKUX COEIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszueny 30

Paznea 3. Ilepuoanyeckuii 3akoH u Ilepuoanyeckas cucrtema xummuueckux 3jaemMeHToB /[, U. MenaeneeBa. CtpoeHue aToMoB.

Xumuueckas cB3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBI

€ peaknuu

3.1

[lepuoanuecknii 3aKOH 1
[lepuonnueckas cuctema
XUMUUYecKux snemeHToB 1. U.

bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
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MenpeneeBa. CTpoeHHE aTomMa

XuMHYecKas CBA3b.

bubnmmorexa LIOK

3.2 SOI;P::CTJ;E?;J;I;;HBE peakm 8 https://m.edsoo.ru/7f41837¢

Vroro 1o paszeny 15 bubmmorexa IIOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems 2 bromorexa LIOK
https://m.eds00.ru/7f41837¢

[IpomexyTouHas aTTecTanus 1

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KomuecTBO 4acos

Ne HaumeHoBaHue pa3jie/ioB U TeM DJIeKTPpOHHBbIE (I (POBHIE)
KonTpoJbHble IIpakTHyeckue
n/m | NporpaMmsl Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTbI padoTbI
Paszgea 1. BemecTBO M XUMHYECKHE PeaKIMU
11 [ToBTOpenue u yrioyOneHue 3HaHUNA 5 1 bubnnorexa LIOK
' OCHOBHBIX Pa3/esioB Kypca § Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
) XUMHYECKUX pEeaKlni https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLUAIIMS. 8 1 1 bu6mmoreka LIOK
' XHUMHUYECKHE pEaKIMU B pacTBOpPax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTasuibl M NX coeAMHEeHUsI
- OOm1as xapaKTepUCTHKA VIlA . . Bu6uorexa IJOK
' RXIMIHCCIHX SJCMCHTOB https://m.edsoo.ru/7f41a636
rpynnsl. ['anoreHsr
)s OO1mras xapakTepucTHKa ViA ; Bu6nnorexa 1JOK
' XIMITCCHIX SJCMEHTOR https://m.edso0.ru/7f41a636
rpymibl. Cepa u €€ coeTuHEeHHs
OOm1as xapaKTepUCTHKA
93 | XMMHYECKHUX JJIEMEHTOB VA- 7 1 bubmuoreka [IOK
' rpynnsl. A30t, pocdop u ux https://m.edsoo.ru/7f41a636
COCMHEHUS
OO1mras xapakTepuCcTHKa
04 | XMMHYECKHUX JJIEMEHTOB IVA- 8 1 5 Bbubnuoreka LIOK
' rpynnsl. YTiaepoa U KpEMHHUI U UX https://m.edso0.ru/7f41a636
COCMHEHUS
Wroro no pazneny 25
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Pasznesa 3. MeTa/iibl M UX COeIMHEHUSA

31 | 06 . 4 bubmuorexa [IOK
' HIHME CBOMCTRA METAIITOB https://m.edsoo.ru/7f41a636
32 Bakneiimme MeTamibl 1 UX 16 bu6morexa [IOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznea 4. Xumus u okpy:kaonias cpeaa
41 BemecTBa 1 MmaTepHabl B 5KU3HU 3 bubnnorexa [IOK
' YeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pasnery 3
p 5 bubmuoreka [IOK
C3EPBHOC BpeMi https://m.edso0.ru/7f41a636
[IpomexxyTouHas aTTecTarusi. 1
KonrtposnbHas pabota
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOI'O
INPOIECCA

Oos13aTesbHBIC YUeOHBbIE MaTepPHAJIbI VISl YYCHUKA

Xumust: 8-9 kiacc: 6a30BbIid ypoBeHb: yueOHuk/ I'.E. Pymsutuca, ®.I'. ®enpaman.,
MspatensctBO «IIpocBenieHue».
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