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HOACHUTEJBHASA 3AIINCKA

[IporpaMma o XMMUK Ha ypPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE TPEOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl  OCHOBHOIO  0OIIero oOpa3oBaHUs,
npencraBieHHbix B @I'OC OO0, a Takke Ha OCHOBe (eaepanbHON
paboyeil mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIIETIIIUU MTPENOJaBaHUS
yuyeOHOro mpenMera «XuMHUsS» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickon @enepannm.

[Iporpamma 1o XMMHM Ja€T MPEACTaBICHUE O LENAX, OOLEen
cTparerud OOy4YeHHWs, BOCHUTAaHUS W  Pa3BUTUS  OOYyYarOIIHUXCS
CpeICTBaMU  Y4YyeOHOro IpeIMeTa, YCTAaHaBIMBAeT  00s3aTelbHOE
OPEIMETHOE COJEpXkKaHUE, NPEIyCMaTpPUBACT PACHPEACIICHHE €ro I10
KJlacCaM U CTPYKTYPUPOBAHHE IO pa3fenaM M TeMaM IMPOrpaMMBbI MO
XUMUH, ONPENEIIeT KOJUUECTBEHHbIE U KAU€CTBEHHbIE XapaKTEPUCTUKU
coZiepKaHusl, PEKOMEHIYEMYIO TOCIE0BATENbHOCTh U3YYEHUSI XUMUU C
Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTHUKH
yuyeOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydarommxcs,
onpenensieT BO3MOXKHOCTUH MpeaMeTa JUisl peaju3alud TpeOOBaHHMM K
pe3ynbTaTaM OCBOEHHMS OCHOBHOW OOpa3oBaTEIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs, a TakkKe TpeOOBaHUM K
pe3ynbTaTaM oOydeHHs XMMHUU Ha YpOBHE Lieseld M3ydeHHUs IpeaMera u
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIbHON JEATEIHHOCTH 00YUaIOIErocs
110 OCBOEHHUIO YYEOHOT'0 COAEPIKaHMUS.

3HaHWEe  XHMHUHM  CIY>KUT  OCHOBOM 1 (hOpMHUpPOBAHHMS
MHUPOBO33pEHUsI 00Yy4aroUIerocsi, ero MpeJCTaBICHU O MaTepUabHOM
€IMHCTBE MHpa, BAXHYIO pOJb WrpatoT ¢GopMUpyeMble XUMUEH
NOPEICTaBICHUS O B3aUMOIIPEBPAIICHUSAX JSHEPTUM U 00 HBOJIOIUU
BELIECTB B TMPHUPOJE, O MyTSIX peuieHus TJI00ATbHBIX MpobieM
YCTOMYMBOTO DPA3BUTHUSA YEJIOBEUYECTBA — CBIPHEBOW, JHEPIrETUYECKOW,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEH IJii CaMOpa3BUTHUS U
dbopmMupoBaHUs KyJIbTYypbl JUYHOCTH, €€ 00mell u (QyHKIHOHATBLHOU
I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPYECKHX
CIOCOOHOCTEN 00y4aroumxcs, HAaBBIKOB MX CAMOCTOSITENLHOM y4eOHOIt
JESTEIbHOCTH, OSKCIIEPUMEHTAIBHBIX M MCCIEAOBATEIbCKUX YMEHU,



HEOOXOUMBIX KaK B TIOBCEIHEBHOM JKM3HU, TaK M B MPO(ecCHOHATBHOIMI
NESTEIIBHOCTH;

3HAKOMUT CO CHEU(PUKON HAaydHOTO MBILIUICHUS, 3aKJIaJbIBAcT
OCHOBBI IIEJIOCTHOTO B3IVISiAa HAa E€OUHCTBO IPUPOJABI M YEJOBEKA,
ABIIIETCS. OTBETCTBEHHBIM JTalloM B (POPMHUPOBAHUM €CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH O0YyYarOIINXCS;

croco0cTByeT  (OPMHUPOBAHMIO IIEHHOCTHOTO  OTHOIIEHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHue 00y4arOIIUXC.

JlanHble HampaBiieHUss B OOYYEHHHM XUMHUHU 00€CIEeUMBAIOTCS
cnenu(pUKO colepKaHusl y4eOHOTro IpeaMeTa, KOTOPBIM sSBISETCS
MEJaroru4ecky aJanTUPOBAHHBIM OTPaK€HHEM 0a30BOM HayKU XMMHUU Ha
OIIPENICIIEHHOM JTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 001Iero 00pa3oBaHUS
OpPUEHTHPOBAH HA OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI IIEpPBOHAYAIbHBIX
MOHATHM XUMHHM, OCHOB HEOPTraHWMYECKOM XWMHM H HEKOTOPBIX
OTJEJIBHBIX 3HAYMMBIX IMOHATUI OPraHNYECKOU XUMHH.

CrpyKkTypa coaepkaHusi IporpaMMbl IO XUMHUHU c(hopMHpoBaHa Ha
OCHOBE CHCTEMHOro mnoaxoza Kk €€ wu3ydyeHuto. CoxepxaHue
CKJIAIBIBAECTCS M3 CHUCTEMBI IIOHATUM O XHUMHYECKOM DIJIEMEHTE W
BELIECTBE W CHUCTEMbl NOHATUH O XUMHUYecKoW peakuun. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI [0 NMPUHLUILY MOCIEI0BATEIBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHSL:

—  AQTOMHO-MOJIEKYJSIDHOTO  yYE€HMSI  Kak  OCHOBBI  BCErO
€CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. M. MenpaeneeBa kak OCHOBHOIO
3aKOHAa XUMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKON CBSI3U;

— MPEACTaBICHUI 00 AMEKTPOIUTUYECKON JUCCOLMAIIMHN BEIIECTB B
pacTBopax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCSA HA OCHOBE DMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO
OT OJHOTO YpPOBHA K JAPYroMy, BBINOJHASA (PYHKIMH OOBSICHEHUS H
IIPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHHSI U BO3MOXKHOCTEW IMPAKTHYECKOIO
IPUMEHEHUS U TIOJIyYECHMS U3y4aeMbIX BELICCTB.

OcBoeHHe MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (HOPMHPOBAHHUIO
IIPEACTABIICHNUS O XUMAYECKOU COCTABIISIIOIIEH HAYYHON KapTUHBI MUpa B



JIOTUKE €€ CHUCTEMHOW MPHUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY
3HAaHUIO U METOJIaM MO3HAHUS B Hayke. M3yueHue XUMUU IpOUCXOAUT C
IpPUBJICYEHUEM 3HAaHUN M3 paHee M3YyYEHHBIX YYEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buosorust. 5—7 xkinacced» U «Pu3nKa. 7 Kiaccey.

[Ipu m3ydyeHUH XMMHUHU NPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHUYECKONM HayKH Kak oOJacTM COBPEMEHHOTO €CTECTBO3HAHMS,
IPAKTUYECKON NIEATENbHOCTH YEJIOBEKa U KaK OJHOIO M3 KOMIIOHEHTOB
MHUpPOBOI  KyJnbTypbl. 3ajaya ydeOHOro mpeaMeTa COCTOMT B
(OpMUPOBAHNN CHCTEMbl XUMHUYECKHX 3HAHUN — BaKHEHIIMX (PaKTOB,
MOHSTHI, 3aKOHOB M  TEOPETHYECKHX TOJOKEHUH, JOCTYIMHBIX
0000IIEHNII  MHPOBO33PEHYECKOIO  XapakTepa, s3blKa HAyKd, B
OpUOOIIEHUU K HAyYHbIM METOAAaM MO3HAHUS MPU U3yUYEHUU BEUIECTB U
XUMHUYECKUX DPEAKIUil, B (JOPMUPOBAHUU U PA3BUTHU [1O3HABATEIBHBIX
YMEHUH M HX NPUMEHEHUM B Y4eOHO-TIO3HABATEIbHON M y4eOHO-
MCCJIEI0BATENbCKOW  JI€ATEIbHOCTH, OCBOCHUM TNIpaBui O€30MaCHOIO
oOpallleHus C BEIIECTBAMU B IOBCEITHEBHOM JKU3HHU.

[Ipu n3ydyeHUH XMMHUM HAa YPOBHE OCHOBHOI'O 0OIIETr0 00pa3oBaHUs
BaXXHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KakK:

— (hopMUpPOBAHKE UHTEIJIEKTYaIbHO Pa3BUTOM JIUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO
pelieHuif, CrnocOOHOW aaanTUPOBaThCA K OBICTPO  MEHSIIOIIUMCS
YCIIOBUSIM KHU3HU;

— HamnpaBJIEHHOCTh OOYYEHHs Ha CHUCTEMaTHYeCKOe IMPHOOIICHHE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW J1€ATEIbHOCTH,
HAyYHBIM METOJIaM TO3HaHUA, (POPMUPYIOUUM MOTHUBAIUIO M Pa3BUTHE
CITOCOOHOCTEH K XUMHU;

— obecrieueHHE YCIOBUW, CHOCOOCTBYIOUIUX MPUOOPETEHUIO
OoOy4arolMMUCSl OMbITa Pa3HOOOpa3HOW MAESTENbHOCTH, IO3HAHUSA MU
CaMOIIO3HAHUS, KJIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLU),
UMEIOIIUX  YHUBEpPCAJIbHOE  3HAYEHHWE i1  PA3IMYHBIX  BUJOB
NeSTeNIbHOCTH;

— ¢opmupoBanrue oOmeld (YHKIHMOHATBFHON H  €CTECTBEHHO-
HAyYHOW TpaMOTHOCTH, B TOM YHCIIE€ YMEHUU OOBSICHITH M OLEHUBATH
SBJICHUSI OKPYXKAIOUIEr0 MUPA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJTyYeHHbIE
Opu M3yYeHUW XUMHUHU, TPUMEHITh WX TpPH pEIIeHuHu MpoljeM B
IIOBCEITHEBHOM JKU3HU U TPYAOBOM 1E€ATENBHOCTH;

— (hopMupoBaHHe y 00y4YarOUUXCS TYMAaHUCTHUECKUX OTHOLICHHIHA,
NOHMMAHUA EHHOCTH XUMHUYECKUX 3HAHMM Ui BbIPaOOTKH



DKOJIOTUYECKU IIeJIECOO0PA3HOTO TIOBEACHUS B OBITY HW TPYAOBOU
JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOCTO 370POBbS M OKpYKaromeh
IPUPOTHOU CPEBL;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIIMTAaHHWIO HAa  OCHOBE  YCBOCHUS
00IIIeYeIOBEUECKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dusIs ¥ HAIIPaBICHHOCTH JATbHEUIIETO O0yUYEeHUSI.

OOG1iee YnCIIO YacoB, OTBEIEHHBIX I M3YYEHUs] XMMHUHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, cocTaBisgeT 136 yacoB: B 8 kiacce — 68
yacoB (2 Jaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 gaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponbp XMMHUM B KU3HM 4YEJIOBEKa. XHMHS B
cucreMe Hayk. Tema u BemecrBa. Dusznueckue CBONCTBA BEIIECTB.
ArperaTHoe COCTOSIHUE BellecTB. [ToHsATHE 0 METONaX TO3HAHMS B XUMHUH.
YucTsle BemecTBa U cMecu. CriocoObl pa3aesieHusi CMECei.

ATOMBI U  MOJIEKYJIbl. XUMHUYECKHE deMEHThl. CHUMBOJIBI
XUMUYECKUX dJIeMEHTOB. [IpocThie M ClOXHBIE BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckas  ¢Gopmyna. BalleHTHOCTH aTOMOB  XMMHUYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BewecTB. OTHOCUTENbHAS
atomHast macca. OTHOcUTENbHAasT MOJIEKyJsipHas Macca. MaccoBas J0Jis
XUMHUYECKOTO AJIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Monbs. MousipHas macca. B3anmocBsizb
KOJIMYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €AUHUIl BellecTBa. PacyéTsl
o GopMysiaM XUMHUYECKUX COCIMHECHU.

dusznyeckue U XUMUYECKUE SBJICHUS. XUMUYECKash peakius u eé
MpU3HAKKU. 3aKOH COXPAaHEHUsI MACcChl BEIIECTB. XUMUYECKUE YPaBHECHMUSI.
Knaccudukanus XuMudeckux peakiuil (COCIMHEHHsS, PAa3I0KEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAOW, TMpaBWjiaMud pabOThl B
nabopaTopuu U npuéMaMu 00paIleHus ¢ Ja0OpaTOPHBIM 000PYI0BaHUEM,
U3Y4YCHHE M OmNMucaHue (PU3NYECKUX CBOMCTB OOPa3llOB HEOPTaHUYECKUX
BEIECTB, HaOMIoAeHWE (Pu3nYecKknx (TUTABJICHHE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KUIIEHHME M KOHJCHCAIMS BOJbI) H
XUMUYECKUX (TOpEHHE CBEYHM, MPOKAIMBAHUE MEIHONW TMPOBOJIOKH,
B3aMMOJICHCTBHE MeJia C KUCJIOTOW) SIBJICHUH, HAOMIO/ICHUE U OMHMCAHHE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasjioxKeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHCIOTHl C XJOPUIOM Oapus, pasiioKeHHe
ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJEWUCTBHE >Kele3a C
pactBopoMm coiu Menu (1), uzyueHue crnocoOOB pa3jesieHusi cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHHWE, BBIMAPUBAHKUE, JIUCTUIUISINS,
xpomMartorpadusi, TpOBEICHUE OYNCTKH MMOBAPEHHOW COJIM, HAOIIOICHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEACHUS OMBITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHUE MOJEJIe MOJIEKYJI (IIIapOCTEPIKHEBBIX ).



Bakueuiume npeacTraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anemeHT u
mpocToe BemecTBo. HaxoxkmeHne kuciaopoaa B mpupoje, hu3ndeckue u
XUMUYeckue cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kuciopoga. CrocoObl TOMydeHHs] KuciIopoaa B Jjaboparopuu U
npombllieHHOCTH. KpyroBopor kwuciopona B mnpupoae. O30H —
aJUTOTpOITHAS MOAUBHUKAIINS KACIOPOaa.

TemnmoBoit  3ddexT XuMuyeckol peakuud, TEPMOXUMUYECKUE
YPaBHEHHUSI, DK30- M DSHIOTEPMUYECKHE pPEAKIUU. TOIUIMBO: Yrojib H
MEeTaH. 3arps3HEHUE BO3JyXa, YCWIEHHE MapHUKOBOro sddekra,
pa3pyLIEHHE 030HOBOTO CJIOA.

Bopopon — snemeHT u npocroe BemecTBo. Haxoxienue Bogopoaa B
npupoje, GU3nYecKkue U XUMMHUUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
noxyyeHus. KucnoTsl u comnu.

Mosnsipabiii 00b€M Ta30B. Pacu€Thl MO0 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckrue cBoicTBa BOoAbl. Boga kak pacTtBopurenb. PacTBOpEI.
HacepieHHble 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJe. MaccoBast 1o BewiecTBa B pacTBOope. XUMHUUECKHE CBOMCTBA
BoAbl. OcHOBaHuUsA. Poib pacTBOpOB B MPUPOJIE U B KU3HHU YEJIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsi3HeHUE MPUPOAHbIX BOJ. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccuduxanus HEOPraHMYECKUX  COECAUHECHUM. Okcupl.
Knaccudukanus oxcuaoB: coiieoOpaszyromue (OCHOBHBIE, KHUCIOTHBIE,
amdorepHbie) W  HecojieoOpasyromue. HomeHkmaTypa  OKCHUIOB.
DU3NYECKHUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loyueHne okcumos.

OcHoBaHus. Knaccudukanus OCHOBAHUM: ETOUH 151
HepacTBOpUMBIE OCHOBaHUsA. HoMeHKkiaTtypa ocHOBaHuN. PU3NYECKUE U
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lonydyeHrne OCHOBaHMUIM.

Kucnorer. Knaccuduxamuss xucinor. HomeHknatypa KHCIOT.
DOU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT. PSAT aKTUBHOCTH METAJIIIOB
H. H. bekerosa. [lonyuyenue Kucior.

Conu. Homenkinarypa coneil. duznueckue 1 XMuMUYECKUE CBOMCTBA
conen. [lomyuenue coiei.

I'enernyeckass  CBsI3b  MEXAYy  KJAacCaMyd  HEOPraHUYECKHUX
COCIMHEHUMN.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIPENICIICHUE COACPKAHHUS KHUCIOPOJa B BO3AYXE,
MOJIy4eHue, COOMpaHne, pacrio3HaBaHNE U N3YYCHHE CBOWCTB KUCIOPO/a,



HaOIIOZAEHUE B3aMMOJEHCTBUS BEIIECTB C KHUCJIOPOJAOM U YCIOBUSA
BO3HUKHOBEHUS U TMPEKpAIEHUsT TOpeHus (moxapa), O3HAKOMIJICHHE C
oOpa3liaMi OKCHIOB M ONHCAaHUE WX CBOMCTB, MOJy4YeHHUE, cCOOUpaHuE,
pacno3HaBaHME€ M HM3yYE€HHME  CBOWCTB  Bojaopoja  (TopeHue),
B3auMoJielicTBUe Bojopona ¢ okcugoM wmeau  (II)  (Bo3MoxkHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), HAOIIOJEHUE O0Opa3lOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHUE OCOOECHHOCTEM pacTBOpPEHUs
BEILIECTB C PAa3JIMYHOW PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C
ONPEAECTEHHONM  MAacCOBOM  JOJIEM  PAacTBOPEHHOIO  BEIIECTBA,
B3aMMO/JICUCTBUE BOJIbI C MeTaulaMu (HATpUEM U KajibleM) (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HCCIICIOBAHKE 00pa31oB
HEOPraHWYECKUX BEUIECTB Pa3IMYHBIX KIACCOB, HAOIIOIEHNE U3MEHEHMUS
OKpPacKd HWHIUKATOPOB B pacTBOpax KHUCIOT M INEJIOYEH, H3ydeHHUE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopoM CepHON KHCIIOTHI,
KHCIOT C  METaUIaMM, pEaKUWd  HEUTpaln3alu{, IIOJIYYEHHE
HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO METaula APYIMM W3
pacTBOpa COJIM, pEUIEHWE OKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxkHeimme Ki1acchl HEOPTraHUYECKUX COCTUHEHUID.

Iepuoauyeckuii 3axkoH u Ilepuognyeckas cucreMa XuMHYECKHUX
jaemeHToB /. U. MenneneeBa. CtpoeHne aroMoB. XHUMHYECKas
cBsI3b. OKHCJIANTENbHO-BOCCTAHOBUTEILHBIE PeaKIUU

[lepBble TOMBITKM  KJIacCU(UKAIMUM XUMHYECKUX DIJIEMEHTOB.
[lonssTie 0  rpymmax  CXOOHBIX  JJIEMEHTOB  (IIEJIOYHBIE U
I1€JI0YHO3EMENIbHbIE METAJUIbI, TaJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbI€ 00pa3ytoT aM(pOTepHbIE OKCHUJIBI U TUAPOKCHUBI.

Ileppogmueckuit 3akoH. Ilepuomnueckass cuCTEMa XHMHYECKHX
sanemeHToB JI. 1. MenneneeBa. KopoTkonepuoaHas U JJIMHHONIEPUOIHAS
dopmer  Ileprognueckoi cHCTEMBbl XUMHYECKHX diemeHToB JI. U.
MenpgeneeBa. [lepuonsl u rpynmnbl. OU3NYECKUN CMBICI MOPSAKOBOTO
HOMEpAa, HOMEPOB MEPUO/Ia U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoOMHBIX sAep. M30TONbI. DIEKTPOHBI.
CtpoeHre HICKTPOHHBIX 000JOYEK aTOMOB MEpBBIX 20 XHUMHUYSCKHX
anemeHToB  llepmommueckonn  cucrembr  J[. WM.  MeHnneneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa II0 €ro IOJIOKEHUI0 B
[Tepnomnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMS paauyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM U
neproaam.



3nauenue Ilepumonnueckoro 3akoHa u Ilepmonnyeckoid CUCTEMBI
XUMHYECKUX OJJIEMEHTOB JUIA pa3BUTUs Hayku W npaktuku. [, .
MenpeneeB — y4€HbIM U TPAXKIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJspHAsi U HETOJISIPHASI) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIUU.
[Iponieccbl  okuciieHnss W BoccTaHoBiieHHs.  OkucCIUTENM |
BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB  BEHIECTB  METaUVIOB U  HEMETAJUIOB,
B3aMMO/JICUCTBUE TUJIPOKCHUIA IIUHKA C PACTBOPAMM KHCJIOT M IIET0YEH,
IPOBEAECHUE OMBITOB, WUIKOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  peakiuil  (ropeHue, peakiuu  Pas3IoKEHUs,
COC/TMHCHHS ).

Meostcnpeomemmnule ceéasu

Peann3zanust MeXIpeaMETHBIX CBSI3€d NMPU U3YYEHUU XUMHH B 8
KJIACCE OCYIIECTBIISICTCS Yepe3 UCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TOHATHUH, SBISIIOIIUXCA CUCTEMHBIMH JIS
OT/EJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO KA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4YHBIM (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTEe3, Kiaccuukaius, MepUOIUIHOCTD,
HAOJIIOICHUE, HKCIIEPUMEHT, MOJICTTUPOBAHUE, HW3MEPEHHUE, MOJIEIIb,
SIBJIICHHE.

dusznka: Matepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I,
M30TOIIbI, PAAUO0AKTUBHOCTh, MOJIEKYJIa, DJICKTPUUECKUI 3apsi]l, BEIIECTRO,
Teno, 00BEM, arperaTHoe COCTOSTHME BellecTBa, Tra3, (PU3UYECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: ¢ortocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpaJbl, TOPHBIE TTOPOJIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO U XUMHMUYeCKas peakuusi

ITepuognueckut 3akoH. Ilepuogmueckas cucTteMa XUMHUYECKHX
sanemenToB . . Menaeneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTU B
M3MEHEHHM CBOMCTB XMMHUUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPHUOJOB,
KaJIMsl, KalblUsl M HUX COCJUHEHHI B COOTBETCTBUM C TOJIOXKEHUEM
3JEMEHTOB B llepuoanueckoi cucTeMe U CTpPOCHHEM UX aTOMOB.



CrpoeHue  BemiecTBa:  BHABL  XUMHYECKOM  CBSI3U.  THUIBI
KPUCTAINIMYECKUX PELIETOK, 3aBUCUMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAITMYECKOWN PEIIETKU U BUJIa XUMHUYECKOM CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB.
XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJaccam
HEOPraHMYECKUX COCIMHEHUM, TECHETUYECKas CBS3b HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus XuMUYECKUX peaKlMii M0 pa3IuyHbIM MpPU3HAKaM
(O YKMCIly ¥ COCTaBY yYacTBYIOIIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY
3 deKkTy, M0 U3BMEHEHUIO CTENEHEW OKHUCICHUSI XUMUYECKUX JIEMEHTOB,
10 0OpaTUMOCTH, 110 YYACTUIO KaTaau3aTtopa). IK30- U SHAOTEPMUUYECKUE
pEaKIHH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitue o ckopoctn xumuueckon peakiuu. [lonstue 006
oOpaTUMBIX U HEOOpaTUMBIX XHUMHUYECKHX peakuusx. [lonstue o
TOMOTE€HHBIX M reTeporeHHbIx peakuusx. [lonstue o karamuse. [lonstue
O XHMHUYECKOM paBHOBeCHMH. DaKTOpPhI, BIMUSIONIME HA CKOPOCTh
XMMHUYECKOU pEaKIU U MOJI0KEHUE XUMUUECKOTO PABHOBECHS.

OKUCANTETLHO-BOCCTAHOBUTENBHBIC peakuuy, 3JIEKTPOHHBIN
OalaHC  OKHCJIMTEIIbHO-BOCCTAHOBUTENBbHONW peakiuu. (CocTaBieHue
YpaBHEHUI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKunit c

HCIIOJIb30BAaHUEM METO/1a DJIEKTPOHHOIO OajlaHca.

Teopus dIEKTPOJUTHYECKOM TUCCOIMALIMU. JEKTPOJUTHI U
HE3JIEKTPOJIUTHI. KaTtnoHbl, aHnOHBI. MeXaHU3M JUCCOLMAIINN BELIECTB C
pa3IMYHBIMA BUJIAMU XUMHYECKOM CBs3U. CTENneHb JUCCOLMALINM.
CuibHBIC U CJIa0bIE JIEKTPOJIUTHI.

Peakuu nonHoro oOMeHa. Y clioBUs NPOTEKaHUs PEaKIUH HOHHOTO
oOMeHa, TOJHBIE U COKpamEHHbIE WOHHBIC YPAaBHECHUSI DPEaKIUU.
CBoiicTBa KHUCIIOT, OCHOBAaHWW W COJIEH B CBETE MPEACTABICHHA 00
AJIEKTPOJIMTUYECKON aucconuanui. KauecTBEHHbIE peakiud Ha HOHBI.
[TonsATHE O TUOPOIU3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C  MOJEISIMH  KPUCTUUIMYECKHX  PEHIETOK
HEOPTaHMYECKHUX BEIICCTB — METAJIJIOB M HEMETAIIOB (IrpaduTa U ajiMasa),
CIIOKHBIX BEIIECTB (XJIOpUAa HATpuUs), HCCICAOBAHWE 3aBUCHUMOCTU
CKOPOCTH XMMHUYECKOW peakIuyd OT BO3JCUCTBHUS Pa3IMUHBIX (PaKTOPOB,
WCCIIEOBAHUE BJEKTPONPOBOAHOCTA PACTBOPOB BEILIECTB, MpOIECCca
JTMCCOIIMALIMM  KUCJIOT, Iejoderd W cojed (BO3MOXKHO HCIOJIb30BaHUE
BUJIEO MAaTE€PUAJIOB), TPOBEACHUE OMBITOB, MILTIOCTPUPYIOIIHNX MPU3HAKH



MPOTEKaHUsl pEaKUUMid HOHHOro oOmeHa (oOpa3oBaHME Ocajka,
BbIJICJICHUE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB, HILTIOCTPUPYIOIIUX
OPUMEPHl  OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,
peaklMM Pa3NIOKEHUsI, COCAUMHEHUS), pacro3HaBaHHE HEOPTaHUYECKHX
BEIIECTB C TOMOIIbI0 KAaYECTBEHHBIX pEaKIMil Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.
HemeTtanbl U X coeTUHEHUSA
O6mias  xapakTepuctuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (usnvecKue
CBOMCTBA MPOCTHIX BEIIECTB — rallON€HOB. XMMUYECKHAE CBOMCTBA Ha
npuMepe xJjiopa (B3aUMOJACKHCTBME C MeETaUIaMH, HEMeTalUlaMH,
niesouaMu). XaopoBoopo. ConsiHas KUCIIOTa, XMMUYECKUE CBOMCTBA,
NOJIyueHHE, MpuMeHeHue. JleiicTBue Xjopa H  XJOPOBOAOPOJA Ha
OpraHu3M yesoBeka. BaxkHeline XJI0pu/ibl U UX HAXOKJIECHHUE B IPUPO/IE.
OOmast xapakrepuctuka 371eMeHTOB VIA-rpymmbsl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENeHu OkucieHus. CtpoeHue u
¢usznyeckue CBOMCTBA TIPOCTHIX BEIIECTB — KHUCIOPOJAa M  CEphI.
AmoTpornHbie MOIU(PUKAIUYA KUCIOPOa U cepbl. XUMHUYECKHE CBOMCTBA
cepsl. CepoBOIOpOA, CTpOEHUE, (PU3NUECKHE U XUMHUUYECKHE CBOWCTBA.
OKcubl cepbl KaK MPEeACTABUTENIN KUCTOTHBIX OKCHA0B. CepHasi KUCIIO0Ta,
dbuznyecKkre 1 XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTEIS Kacca
KHUCIIOT U crnernududeckrue). XUMHUUYECKUE PEaKINH, JICKaIUe B OCHOBE
MPOMBIIIUVICHHOTO CIOcO0a MOJIy4YeHus: CEpHOW KUCIoThl. [Ipumenenue
cepHOM KUCIOTHI. CONM CEPHOM KHUCIIOTHI, KAUECTBEHHAs PEaKIUs Ha
cyibdar-uon. Haxoxnenue ceppl U €€ COCAMHEHUM B MPHUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAroUIeld Cpeabl COCAUHEHUSIMHU CEpPbI
(KUCTIOTHBIE JTOKIH, 3arpsi3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €0
MpeAOTBPALCHUSI.

OO6mrast xapaktepucTuka 53JeMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTEMEHU  OKHUCIeHus.  A3oT,
pactpocTpaHeHue B TpHUpOAE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA.
KpyroBopot azora B mpupoae. AMMHaK, ero GU3HIECKUE U XUMUYECKUE
CBOWMCTBA, MojiyueHue u npumeHenue. Coan aMMOHUSI, UX HUUIECKHUE U
XUMHUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHass peakivsi Ha HOHBI
aMMOHMsI. A30THasl KUCJIOTa, €€ MoJaydyeHHue, (PU3NIECKUe U XUMUUYECKUE
CBOICTBa (00IIME KaK MPEICTABUTENS KJIacca KUCIOT U CHEIU(UIECKHE).
Hcnonb3oBaHrWe HUTPATOB U COJIE aMMOHHUSI B KQU€CTBE MUHEPAJIbHBIX
ynoOpeHuii.  XHUMHYECKOe  3arps3HEHHE  OKPYXKAIoIIeH  Ccpesbl



COCIMHEHHUSIMHU a30Ta (KUCJIOTHBIE JOXKIM, 3arpsI3HEHHE BO3/1yXa, MOYBbI
u BoaoémoB). dochop, amrorpormHsle Moaudukamuu Qocdopa,
dusnueckue u xummudeckue cporcrra. Oxcup docdopa (V) u pochopnas
KUCIIOTa, (U3MYECKHEe U  XUMHUYECKHE CBOMCTBA, MOJy4Y€HHE.
Hcnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.

Obmas xapakrepuctuka s1eMeHTOB [VA-rpymnmsl. OcoGeHHOCTH
CTPOEHHSA AaTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIEpon,
AJUTOTPOIHBIE MOAUPUKALINY, PACIPOCTPAHCHHUE B IPUPOE, HU3UUECKUE
U XUMUYECKUE CBOMCTBaA. AncopOuus. KpyroBopot yriepojia B mpupo/e.
Oxcunpl yriepoaa, ux (pU3MYEeCKue U XUMUYECKHUE CBOMCTBA, JICWCTBUE
Ha JKUBBIE OPraHU3Mbl, IOJIYYEHUE U NPUMEHEHHE. OKOJIOTMYECKUE
npo0JieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV), runoresa rio0anbHOTO
NOTEIUVIEHUs] KJIMMaTa, MapHUKOBBIM 3¢dexT. YrompHas kuciaora u eé
CONM, HX (UNYECKUE U XHUMHUYECKHUE CBOWCTBA, IOJNyYE€HUE W
MIPUMEHEHUE. KauecTBennas peakuus Ha KapOOHAT-UOHBI.
Hcnonbs3oBaHne KapOOHATOB B OBITY, MEAMUIIMHE, NMPOMBILUIEHHOCTH WU
CEJIbCKOM XO3SHICTBE.

[TepBoHayanbHble MOHATUS 00 OPraHMYECKHX BELIECTBaX KakK O
COCIMHEHMUSX yriepojga (MeTaH, 3TaH, OSTWIEH, AaUEeTWIEH, 3TaHOI,
IJIMLEPUH, YKCYCHasl KucioTa). [Ipupo/iHble HCTOYHUKH YTJIE€BOJAOPOI0B
(yronb, pUpOAHBINA Ta3, HEDTH), TPOAYKTHl UX MepepadoTKu (OCH3UH),
UX POJIb B OBITY ¥ MPOMBILUIEHHOCTH. [oHSITHE O OMOJIOTHYECKU BaXKHBIX
BEIIECTBAX: XKHUpax, OesKax, yriieBoJax — U UX POJIM B )KM3HH YEJIOBEKa.
MarepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUN.
KpeMmuuii, ero pusndyeckre u XMMUYECKUE CBOMCTBA, IOJyYEHHE U
npumeHenue. CoeiMHEHUsI KpeMHUs B ipupoje. O01re mpeacTaBieHus
06 oxcume kpemuus (IV) u kpemaueBoit kuciore. CHIMKATBI, HX
UCTOJb30BaHUE B OBITY, B  TPOMBIIUICHHOCTH.  Bakueiimme
CTpOMTENIbHbIE ~ MaTephalibl: KepaMuKa, CTEKJIO, LEMEHT, OeToH,
xene300eToH. [IpobreMbl 6€30MacHOr0 MCHOJIB30BAHMS CTPOUTENBHBIX
MaTepHaJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepuUMenm:

n3ydeHue o0pa3i0oB HEOPTaHMYECKUX BEIECTB, CBONCTB COJISHOM
KHUCJIOTBI, TMPOBEACHUE KAUYECTBEHHBIX PEAKIHM Ha XJIOPUA-UOHBI U
HAONIIOJICHUE TPU3HAKOB HX TNPOTEKAHUS, OMBITHI, OTPAXKAIOIIUE
¢usznyeckue W XUMHYECKHE CBOMCTBA TajoOreHOB M MX COEAMHEHUMN
(BO3MOKHO  HUCIIOJIb30BAaHUE BHUIEOMATEPUAJTIOB), O3HAKOMJIEHHUE C
obOpasiaMu XJIOPUAO0B (rajJOreHUI0B), 03HAKOMJIEHHE C 00pa3liaMH CephbI



U e€ COeAUMHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHUAECOMATEPUATIOB),
HaONMIoIeHWe  Tpollecca  OOyIJIMBaHUS —caxapa IOl  JICUCTBUEM
KOHILICHTPHUPOBAHHON CEPHOW KHUCJIOTHI, U3YYEHNE XUMHUUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEJACHUE KAUYECTBEHHON peakiny Ha
cynb(dar-uoH u HaOIIOICHNE MPU3HAKA €€ MPOTEKAHUsI, 03HAKOMIICHHUE C
¢uznyeckuMu CBOMCTBaMHU a30Ta, pocdopa u ux coeAMHEHUN (BO3MOKHO
UCIOJIb30BAaHUE BHUAEOMATEPUAIOB), o0Opa3liaMi a30THBIX U (PocopHBIX
ynoOpeHuil, TMoiay4deHue, coOupaHue, pacrno3HaBaHWE U HU3Y4YEHUE
CBOVCTB aMMMaKa, IMMPOBEJICHNE KAYECTBEHHBIX PEAKIIMA HA HOH AMMOHUSA
u pocdaT-uoH U U3ydeHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOACHCTBHE
KOHLICHTPUPOBAHHOW  A30THOM  KHUCJIOTBI €  MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), V3y4YCHHUE MOJIeTIen
KPUCTAJUIMYECKUX PEHIETOK anmasa, rpadura, Qysuiepena, 03HaKOMIICHHUE
C TMpPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM
yriiéM HW  YCTPOMCTBOM  TMpOTHBOrasa, IOJIy4YeHHE, coOupaHue,
paclo3HABaHUE W W3YYEHHUE CBOWCTB YIJIEKMCIIOIO ras3a, IMPOBEICHUE
KaueCTBEHHBIX pEaKluid Ha KapOOHAT W CUJIMKAT-UOHBI U H3yYCHUE
IIPU3HAKOB UX IPOTEKaHUs, O3HAKOMIICHUE C MPOAYKLMUEH CUIMKATHOU
MPOMBIIIJICHHOCTH, PEIIEHUE OSKCIEPUMEHTAIBHBIX 33/a4 10 TEME
«BaxxHeunIe HeMeTaJUIbl U UX COCTMHEHUSD.

MeTtajuibl ¥ MX COeIMHEHMS

OO6masi XxapakTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM HX TMoJoxkeHuss B llepuoamyeckonl cucreMe XUMHYECKUX
anemeHTOB [[. 1. MenneneeBa u ctpoeHust atToMoB. CTpOEHHUE METAIJIOB.
Mertannuyeckass CBSI3b W METAJUIMYECKas KPUCTALUIMYECKAs PEIIETKA.
DJIEKTPOXUMHYECKUN PpAJl HANPSHKEHUH MeTaioB. Pu3nueckue U
XUMUYECKHE CBOMCTBA MeTauioB. OO0IMe CriocoO0bl TOTYYCHHS METAIIIOB.
[TonsiTHe O KOPPO3WHM METAJJIOB, OCHOBHBIC CITIOCOOBI 3aIUTHl MUX OT
koppo3un. CruaBel (CTainb, YYryH, [IOpaJIOMHHHM, OpoH3a) M uX
MPUMEHEHHE B OBITY U MMPOMBIIIICHHOCTH.

[Ilenounble MeTawibl: TMOJIO)KEHHWE B lleproaumueckon cucreme
xumuueckux saemeHTtoB J[. M. MengeneeBa, CTpoeHHME HX aTOMOB,
HaxoXJeHUue B Tmipupoje. Pu3nuecKkue M XHUMHYECKHUE CBOMCTBa (Ha
npuMepe HaTpusi U Kaiuusi). OKCHUIBI M THUIPOKCUJIIBI HATPUS W KaJlus.
[IpuMeHeHne MIETOUYHBIX METAJIJIOB U UX COCIMHECHUN.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHUM M KaJdbLHU: MOJIOKECHUE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. M. Menneneesa,
CTPOCHME HX AaTOMOB, HaxoxAeHue B mnpupone. Dusnueckue u



XUMHUYECKHE CBOMCTBA MarHus M KajlblHd. BakuHeimme coeauHEHUS
KaJIblusl (OKCHJ, TUIAPOKCUI, cOjH). JKECTKOCTh BOJBI M CIIOCOOBI €€
yCTpaHECHHS.

AsnroMuHUNA: TIonokeHue B Ilepmoamyeckoil cucTeMe XMMHUYECKHUX
anemeHToB J. 1. MeHeneeBa, CTpoeHHME aTOMa, HAXOKJICHUE B IPUPOJIE.
Ousnyeckue W XUMHUYECKHE CBOWCTBAa amiOMUHUA. AMQOTEepHbIE
CBOMCTBA OKCHU/JIa U TUJPOKCU]IA ATIOMUHUS.

Kenezo: mnomoxenne B Ileproandeckol CcUCTEME XUMHUYECKHUX
anemeHToB Jl. 1. MeHaeneeBa, CTpoeHHME aTOMa, HaXOKJICHUE B IPUPOJIE.
DuU3NYECKNEe U XMMHUYECKUE CBOWMCTBA *keye3a. OKCHUIbl, TUAPOKCHUIBI U
conu xenesa (I1) u xenesa (III), ux coctas, CBOKCTBA U MOJIyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE ¢ 00pa3llaMu METAILJIOB U CIUIABOB, UX (PU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHE PE3YyJbTaTOB KOPPO3UM METALUIOB (BO3MOKHO
WCIIOJb30BAaHUE BHJICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJbllds W HaATpUs C BOJOH (BO3MOXXHO HCHOJIb30BAHUE
BUJICOMATEPUAJIOB), HMCCJICAOBAaHHUE CBOMCTB »ECTKOM BOJBI, Mpoliecca
ropeHuss  JKeje3a B KUciopoJe  (BO3MOXKHO  HCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), TIPU3HAKOB MPOTEKAHUS KAUYeCTBEHHBIX PEAKIIUM Ha
WOHBI: MarHusl, Kajblus, aTlOMUHMS, IIUHKa, xene3a (I1) u xenesa (110),
Menu (1), HaOmroieHre U ONKUCaHUE MPOIECCOB OKpAIIMBaHUS TJIAMEHU
MOHAMU HATpUs, KaIusd ¢ Kajablusd (BO3MOXKHO HCIOJb30BAaHHE
BUJICOMATEpUAJIOB), HCCIIe0OBaHHEe aM(OTEPHBIX CBONCTB THAPOKCHIA
QTIOMUHUSL U TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIePUMEHTATBHBIX 3a7ad
1o TemMe «BakHelIe MeTalibl U UX COSTUHCHUS.

XHuMHS U OKPYKAKOIIAS cpeaa

BemectBa u Marepuasibl B IMOBCEAHEBHOW >KM3HHU YEJIOBEKA.
be3onacHoe HMCMOMB30BaHKME BEIIECTB U XUMHUYECKUX PEAKIUN B OBITY.
[TepBast moMOIIL IPU XUMUYECKUX 0KOTAX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpyXKarolel cpenbl (mpeaenbHas
nonyctumas KoHueHTpauus BemectB, gainee — I[IJIK). Ponp xumuu B
pEeIIeHUH SKOJIOTHICCKUX ITPOOIIeM.

Xumuyeckuii IKcnepumenm:

U3ydYeHHe o00pa3loB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTEepHUaIIbI).

Mescnpeomemnmnuwie cea3u

Peanuzanus MexnpeaMETHBIX CBA3CH MPU HW3YYEHUU XUMUHU B 9
KJIACCE OCYIIECTBIIACTCS Y€pe3 UCIOJIb30BAaHUE KaK OOIINX €CTeCTBEHHO-



HAyYHBIX TIOHSATHH, TaK W TOHSATHN, SIBIISIONINXCS CUCTEMHBIMH IS
OTJICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC MOHATUS: HAY4YHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHalIW3, CHUHTE3, KIacCU(HUKAIUsA, TMEPUOIUIHOCTS,
HaONIIO/ICHUE, OKCIIEPUMEHT, MOJCIUPOBAaHUE, HU3MEPEHHE, MOJEIb,
SBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHS, MATECPUATIBL.

dwusuka: MaTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKITUI,
M30TOMbI, PaJMOAKTUBHOCTb, MOJIEKYJTa, JJIGKTPUUYECKUN  3aps,
IIPOBOIHUKH, TIOTYIPOBOIHUKH, JUAJICKTPHUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KPHUCTAJUITMUECKass peEméTKa, CIUIaBbl, (U3MUYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE311b1, ComHIIE.

buonorusa: ¢orocunTes, gpixaHue, Ouocdepa, dKOCUCTEMA,
MUHEpaJbHble  yJIOOpEHUs,  MHUKPODJIEMEHTBhl,  MaKpO3JIEMEHTHI,
MUTaTEeIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaJbl, TOPHBIE TTOPOJIBI,
M0JIE3HbIE UCKOIAaeMbI€, TOTIIUBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMbl  OCHOBHOTO
o0miero oO0pa3oBaHUs JOCTUTAIOTCS B XO7ie OOYYEeHUS XUMUU B €JUHCTBE
yu4eOHOW M  BOCIHUTATEIBHON JESITEIBHOCTU B  COOTBETCTBUU C
TPAAULIUOHHBIMU POCCUMCKMMHM  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPAaBCTBEHHBIMHU IICHHOCTSIMH, NPUHATHIMH B OOLIECTBE MpaBUIAMHU U
HOpPMaMH TIOBEJEHUS U CHOCOOCTBYIOT TpoOIleccaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUA U COLMATN3AIUN 00yUJaIOITIXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXXKAaIOT TOTOBHOCTh OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTypHOMY,
UCTOPHUYECKOMY UM HaydyHOMY HAaclleJUIO, [OHUMaHWs 3HaYCHUs
XUMUYECKON HAyKHW B U3HU COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH
BIIQJIETh JOCTOBEpPHOM HHpOpMaIueld O TMEePelIOBBIX JAOCTIKCHUSIX WU
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOM XHMMHHU, 3aHMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS

OpEeICTaBICHUs O  COLMaJbHBIX  HOpMax W MpaBWiIax
MEXJIMYHOCTHBIX OTHOIICHWA B  KOJUIGKTHBE, KOMMYHHKATHUBHOMN
KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, Y4eOHOUCCIIE0BATENbCKOM,
TBOPYECKOM W  Jpyrux BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPU BBHINOJIHEHUU YYEOHBIX,
MO3HABATENbHBIX 3a/lady, BBIMOJHEHUH XHUMHUYECKUX JKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K B3aUMOIOHUMAHUIO U
B3aMMOINOMOIIM B MPOLECCe ITOM yueOHOW NeATENbHOCTH, TOTOBHOCTH
OLICHHMBATh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBApHUIIEH C MO3ULUU
HPAaBCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHHUS IMOCIEACTBHIMA
TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO NO3HAHNS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOMN
peakiuy, COOTBETCTBYIOLME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTaBJISIOLUE OCHOBY JJIi IMOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI



MHUpa, TpPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
IPUPOBI, B3AMMOCBS3SIX YeJIOBEKa C MPUPOHON Cpesioi, O posid XUMUU
B MTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HANpaBJICHHbICE Ha MOJYYEHHE HOBBIX
3HAHUM 10 XWUMHHM, HEoOXoauMmble i1 OOBACHEHUS] HaOIIOJAEMBbIX
MPOLECCOB W  SIBICHHUW, TO3HABATEIbHOW, HH(DOPMAIMOHHON U
YUTATEICKOM KyJIbTYypbl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIbHOMN
paboThI ¢ yueOHBIMU TEKCTaMU, CIIPABOYHOU JUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMU CpeicTBaMU MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YyUEHHUIO U MTO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh
U CIIOCOOHOCTHh K CaM000pa30BaHUIO, MPOCKTHON M HCCIEI0BATEIHLCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YpPOBHS
oOyueHus B JaJIbHEHIIIEM;

4) popMupPOBAHUSI KYJIbTYPbI 310POBbBSI:

OCO3HaHUE LIEHHOCTHU KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO, YCTAaHOBKM Ha 3JI0OPOBBIM 00pa3 >KM3HH, OCO3HAHUE
HOCJIEACTBUNA U HENPUITHE BPEAHBIX MPUBBIUEK (YHIOTPEOICHUS aIKOT 0,
HApKOTHKOB,  KypeHHs), HEOOXOJUMOCTH  COONIOJCHUS  TpaBuUII
0€30MacHOCTH MpH OOpaIleHUH ¢ XMMHUYECKMMHU BEIIECTBAMHU B OBITY U
pEAbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY M3yUYECHHIO TMpodeccuidi Hu Tpyla
pa3IMYHOTO poOJia, YBaXEHHE K TPyAy M pe3yiabTaTaMm TpPYAOBOMH
TS TeIbHOCTH, B TOM YMCJIe Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN
M0 XWMHH, OCO3HAHHBIA BBHIOOD WHAMBHAYaJIbHOW TPACKTOPUHU
OpOAODKEHUs oOpa3oBaHMsl € Y4YETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCHemHoN mpodeccnoHalIbHON ASSITENFHOCTA U Pa3BUTHSI HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTh a/IalITUPOBATHCA B MPO(ecCHOHATBHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS

DKOJIOTMUECKH IeJecooOpa3HOe OTHOIIEHHWE K TMPHPOAE Kak
HMCTOYHUKY JKM3HM Ha 3emJjie, OCHOBE €& CYyIIEeCTBOBaHHWS, MOHWMaHUE
[ICHHOCTH 3JI0POBOTO M 0e€30MmacHoro oOpas3a >KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3NYECKOMY M TMICUXUIECKOMY 37J0POBBIO,
OCO3HaHHWE IICHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOTO MOBEACHUS TIPU
paboTe ¢ BEIIeCTBaMH, a TAKXKE B CUTYyallUsIX, YIPOXKAIOIIMX 310POBBIO U
JKU3HHU JIOEH;



CHOCOOHOCTH NPUMEHATh 3HAHUA, IOJy4aeMble IpPU H3YYECHHUH
XUMMH, JUIsI pEeUIeHMs 3a7ad, CBA3aHHBIX C OKpY)Karolled NPUpOAHON
CpEeIOi, ISl TIOBBILIEHUS YPOBHSI 3KOJOTUYECKONW KYJIbTYPhl, OCO3HAHMUS
rJ1I00aBHOTO XapakTepa 3KOJOTHYECKUX MPOoOJIeM M MyTeH UX PELIEHUs
MIOCPEJICTBOM METOJI0OB XUMHH, 3KOJOTMYECKOIO MBIIIIEHUS, YMEHUS
PYKOBOJICTBOBAaTbCSI MM B II03HABATEIbHOW, KOMMYHUKATHBHON H
COLIMAJIbHOW MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BbIACIIAIOT 3HAYUMBIE JJIs
(opMUpOBaHKS MUPOBO33pEHUS OOIICHAYUHbIE MOHATHS (3aKOH, TEOPHS,
MPUHIMI, TUNOTE3a, (PaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.),
KOTOpbIE MCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX MpeaMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX MpPeaIMeToB (OpMHPOBATH
IPEICTABICHUE O LEJIOCTHON HAYYHOU KapTHHE MUpPa, U YHUBEPCAJIBHBIE
yueOHbIe NEeNCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
PEryJISTUBHBIE), KOTOpPbIE 0OecreunBaroT (JOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSATENIbHOMY  IUIAHUPOBAHUIO U OCYIIECTBICHHIO  y4eOHOH
JESTEIBHOCTH.

Ilo3HaBaTeJbHBbIC YHHBEPCAJIbHbIC YUeOHbIE NeHCTBUA

ba3oBble jJornyeckue 1eicTBUA:

YMEHHUSI MCHOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUIEHUS MpU
OCBOCHMH 3HAHUM: PACKPBIBATH CMBICI XUMHUUYECKUX MOHATUHN (BBIACIATH
UX XapaKTepHbIC IPU3HAKW, YCTAHABIMBATh B3aHMOCBSI3b C JPYIMMU
HNOHATUSAMHU), HCIOJNb30BaTh MOHATHS JUIsi OOBSICHEHHUS OTAEIbHBIX
(akTOB U  ABJICHMI, BBHIOMpPATh OCHOBAHMS M KPUTEpUHU IS
KJacCU(PUKAUMKA XMMHYECKUX BEIIECTB W XHMHYECKHUX PEaKLuid,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OObEKTaMHU
U3Y4YEHUs, CTPOUTHb  JIOTUYECKHE  pacCyXIeHHs  (MHIYKTUBHBIE,
JNEAYKTUBHBIE, [10 aHAJIOTMH ), J€NAaTh BBIBOJbI U 3aKIIOYEHUS;

yMEHHUE NMPUMEHSTh B IIPOLIeCCe NMO3HAHUS MOHATHUS (MIPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3yEMbIE
B XMMHH, IPEOOPa30BbIBATH LIMPOKO MPUMEHSIEMbIE B XUMUH MOJICIbHbBIC
MPEACTABICHUS] — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dopMysia U ypaBHEHHE XHMUYECKOM PEaKIMH — MPHU pPEHIeHUHd y4eOHO-
MO3HABATENbHBIX 337a4, C YYETOM JTHUX MOJIETIbHBIX MPEACTaBICHUN
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKH M3Y4aeMbIX
O0OBEKTOB — XMMHYECKHX BEIIECTB M XUMUYECKHX PEAKIMM, BBISBIATH



o0lmue  3aKOHOMEPHOCTH,  NPUYMHHO-CIEJCTBEHHBIE  CBSI3M U
IPOTUBOPEYHS B U3Y4AEMBIX IPOLECCAX U SIBICHUIX.

Bba3oBble ncciienoBare/ibCKue 1eiiCTBHA:

YMEHHE HCIIOJIb30BaTh IIOCTABJIICHHBIC BOIPOCHI B KadyeCTBE
MHCTPYMEHTA [T03HAHUS, a TAK)KE B KAYECTBE OCHOBBI U1l (POPMHUPOBAHUS
TMIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHUEe OmbiTa [0 I[UIAHUPOBAHHWIO, OpPTaHH3allMd U
MPOBEJCHUIO YYCHHUUYECKHX OJKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a
XOJIOM IIpOIECCa, CAMOCTOSITENIBHO IIPOrHO3UPOBATH €r0 pe3yJIbTar,
(GopMynupoBaTh 000OIIEHNS U BBIBOJBI MO PE3yJbTaTaM IMPOBEIEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIAHHON padoTe.

Pabora ¢ uadopmanueii:

YMEHHE  BbIOMpaTh, AaHAJIU3UPOBaTb U  HUHTEPIPETUPOBATH
MH(POPMAIMIO Pa3IMYHbIX BUAOB U (POPM IpPEACTaBICHUS, MOTYYaeMYyIO
U3 pa3HbIX MUCTOYHUKOB (HAay4HO-TIOIYJISIpHAs JUTEepaTypa XUMHUECKOIO
coliepKaHusl, CIpaBOYHbIE MOcOoOUs, pecypchl MHTepHeTa), KpUTHUYECKU
OLICHUBATh IPOTUBOPEUHMBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHATHh PAa3jIM4HbIE METOJBI U 3alpPOChl IIPU MOUCKE U
otOope MHPOpPMAIMK U COOTBETCTBYIOLIUX IaHHBIX, HEOOXOIUMBIX IS
BBINIOJIHEHUS Y4€OHBIX M IO3HABATENbHBIX 3a7a4 ONpPEAEIEHHOIO THUIIA,
npuoOpeTeHrue omnbiTa B OOJACTH HCMOJIB30BaHUS HH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJACHUE KYyJIbTYpPOd aKTUBHOIO
UCIIOJIb30BAHUSI  PAa3JIMYHBIX IIOMCKOBBIX CHUCTEM, CaMOCTOSITEIIBHO
BLIOMpATh ONTUMaJbHYIO (OpMYy TpeAcTaBlieHus UHPOpMaAlUU U
WUTIOCTPUPOBATh ~ pelIaeMble  3aJa4yd  HECJOXXKHBIMH  CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATH B IMpollecce y4eOHOU u
HCCIIEIOBATENIbCKOM  JEATENBbHOCTH  MHGPOpPMALUI0O O  BIUSHUU
MIPOMBILUIEHHOCTH, CEJIbCKOTO XO034KlCTBa M TPAHCIIOPTa HAa COCTOSIHUE
OKPYKArOIIEH NPUPOJHOU CPEBI.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1CHCTBHUS:

YMEHUS 3a1aBaTh BOIIPOCHI (B X0/1€ AUAJIOTa U (WJIM) JUCKYCCUH) IO
CYLIECTBY OOCYy>KIaeMol TeMbl, (OPMYJIUPOBATh CBOM MPEIOKECHHUS
OTHOCHUTEJILHO BBITOJIHEHUS MPEIJIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABISTh MOJYUYECHHbIE PE3yJIbTaThl MO3HABATEILHON
NEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JIEJIaTh MPE3CHTALUIO
PE3yJbTATOB BHIMOJIHEHUSI XUMUYECKOTO IKCIIEPUMEHTa (J1abopaTopHOTO



ombITa, JTaOOPaTOPHOM pPabOTHI MO WCCICIOBAHUIO CBOWCTB BEIECTB,
y4eOHOT0 TIPOCKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM U MCCIEOBATEIbCKON JIEATEIbHOCTH MpPU PEUICHUU
BO3HUKAIOIIMX TMPOOJIEM Ha OCHOBE Yy4€Ta OOMIMX HMHTEPECOB W
COTJIacOBaHUsI MO3UIMH (00CYyX JeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
MITYPMbDY,  KOOPJAWHAIMS  COBMECTHBIX  JIEUCTBHM, ONpeleJeHue
KPUTEPHUEB 1O OLIEHKE KaYECTBA BHITIOJHEHHON pabOThI U APYTHE).

PeryasiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeCTBUS:

YMEHUE  CaMOCTOSTENIBHO  ONPENEIATh LEIU  JACSITEIBHOCTH,
IJIaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATH U MPU HEOOXOJAMMOCTHU
KOpPpPEKTUPOBATh  CBOIO  JEATENBbHOCTb,  BbIOMpaTh  HaumbOoJee
s pexTuBHBIE CHOCOOBI pElIeHHs] YYEOHBIX M IMO3HABATENIBHBIX 3ajad,
CaMOCTOSTENIbHO COCTAaBIATh WJIM KOPPEKTHUPOBATH NPEIJIOKEHHBIN
ANTOPUTM JECUCTBUU IIPU BBINOJHEHUH 3aJaHUNA C YYETOM IOJYYEHHUS
HOBBIX 3HAHUM 00 H3y4aeMBIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW LIEIH,
YMEHHUE HCMOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MpEIJiaracMbie B
YCJIOBHM 33/IaHUU.

MHNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeamMeTHBIX pe3ysIbTaTOB MO OCBOEHHUIO 00S13aTEIIBHOTO
CollepKaHUs, YCTAHOBIEHHOTO JaHHOW  (enepanbHOW  pabouei
IPOrPAMMOM, BBIJIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIC 3HAHUS,
YMEHUS U CTIOCOOBI ICUCTBUH, crieliupuIecKre A1 MpeAMETHOM 00IacTH
«Xumus», BUAbl NEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEpHpETalNK, TMpPeoOpa3oBaHUI0 U TMPUMEHEHHIO B  Pa3JIMYHBIX
y4€OHBIX W HOBBIX CUTYaITUsIX.

K konmy oOydenunss B 8 KJjacce TpeIMETHbIE pe3yJabTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpaxaTrb  C(OPMHUPOBAHHOCTh Y
oOy4Jaronmxcst yMEHUM:

e PACKpBIBATb CMBICJ OCHOBHBIX XHUMHYECKUX TIOHSATHUH: aTOM,
MOJIEKYJIa, XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE
BEILIECTBO, CMECH (OJHOPOAHAS U HEOJHOPOJHAs), BAJIEHTHOCT,
OTHOCHUTEJIbHAS aTOMHAsi M MOJIEKYJIIpHAs Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJISIPHAsT Macca, MaccoBasi J0JiI XUMUYECKOTO
AJIeMEeHTa B COEAMHEHUH, MOJSPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBAaHMeE, COJIb, IEKTPOOTPUILIATENILHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKass pPeakius, KiIacCH(PHUKAIUs peakuui: peakuuu



COCMHEHUS, PEaKIMU PA3JIOXKECHUS, PpEAKIUU 3aMElIeHUs,
peakuuu 0OMeHa, PK30- U SHJOTEPMHUUECKHE PEaKIIUU, TETUIOBON
addexT peakiuu, SAPO aroMa, SIEKTPOHHBIA CJIOW arToma,
aToMHasi opOUTalb, panyC aTOMa, XUMUYECKAasl CBSI3b, MOJISIPHAS
Y HENoJIsIpHAasi KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHUOH,
AHWOH, pPACTBOpP, MaccoBas JOJis1 BelecTBa (IIPOLICHTHAS
KOHIIEHTpAIKs) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSTHUMA
U TPUMEHSATH JTU TMOHATHS TMPU ONHUCAHWUU BEIIECTB M UX
IIPEBPAILICHU;

UCIIOJIb30BaTh XMMHUYECKYID CHMBOJUKY JUISl COCTaBJICHUS
(opMy1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
OMpPENENIATh BaJEHTHOCTh AaTOMOB »JJIEMEHTOB B OWHApHBIX
COCMHEHUSX, CTENECHb OKHUCICHUSI DJIEMEHTOB B OWHAPHBIX
COCAMHEHUAX, IPUHAJICHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHWH 1Mo QopMmyliaM, BUJ XUMUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;
packpbiBath cMbich [lepuonnueckoro 3akona . 1. Menneneena:
JEMOHCTPUPOBATh IOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH
CBOWCTB XUMHUYECKUX DJJIEMEHTOB OT MX TIOJOXKEHHUS B
ITepuoauueckoil cucreme, 3aKOHOB COXPAHEHHSI MAacChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa
ABorazapo;

OMHCHIBATH W XapaKTepu3oBaTh  TabmuuHyro  popmy
[Tepuoauyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: Pa3iNyaTh
MOHATUS «TJIaBHasg mnoarpynna (A-rpynma)» U «moO0o4Has
noarpynna (b-rpynma)», Mamele u  OOJbIIME  TEPHOJIHI,
COOTHOCUTh O00O3HAa4YeHUs, KOTOphlE HMEIOTCS B TalbIuUIE
«Ilepuoguueckass cucrema xumuueckux ssementoB JI. W.
MeHnneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOECHUS
aTOMOB XHMMMYECKHX J3JIEMEHTOB (COCTaB W 3apsj sjpa, ooiiee
YUCJIO DJIEKTPOHOB M pPACHpelel€HUE HX MO DIEKTPOHHBIM
CJI0SIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE
BEIIIECTBA, XHMHUYECKHE peakiuu (M0 YHCIYy M COCTaBYy
Y4YaCTBYIOIIUX B PEaKlUU BEILIECTB, MO TEIIOBOMY 3D dekTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHUE CBOMCTBA
BEIIECTB  PA3JUYHBIX  KJIACCOB, TMOJTBEPXKJIAsl  ONHUCAHUE



IIPUMEPAMH  MOJIEKYJSIPHBIX YPaBHEHHMM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOT'0 COCTaBa, BO3MOKHOCTH IIPOTEKAHUSI XUMAYECKUX
NPEBPALICHUN B PAa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaCChI
BEIIECTB, MACCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (opMmyie
COEAMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH
Pacy€ThI IO YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE OIIEPALU MBICIUTEIBHON NEATEIBHOCTH —
aHaJIU3 M CHUHTE3, CpaBHEHHE, OOO0OILEHHE, CHUCTEMaTH3aLUIO,
KJIACCU(PUKALIMIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH —
JUIl W3YyYECHUS CBOWMCTB BEHIECTB M XUMHUYECKUX PEaKIUM,

€CTECTBEHHO-HAYYHbIE METOJbI TIO3HAHWS — HaOIIOJCHUE,
U3MEpEHUEe, MOJICTUPOBAHUE, JKCIEPUMEHT (pealbHBIA U
MBICJICHHBIN );

CJIE0BATh MPABWJIAM IMIOJIb30BAHUS XUMHUUYECKOW TMOCYAON U
Ja00paTOPHBIM 000PYyIOBaHUEM, a TAaK)Ke MpaBUiIaM OOpallleHUs
C BeIecTBaMHM B COOTBETCTBUM C HHCTPYKIUSAMH  TIO
BBITIOJIHEHUIO  JTAOOPATOPHBIX ~ XMMHUYECKHX  OMBITOB  TIO
MOJIYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEHIEeCTB (BOIOpOaa U
KHCIIOPOJa), MPHUTOTOBJIEHHIO PACTBOPOB C  ONpPEAENEHHON
MAacCOBOM J0JIEM PAacCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U
IPOBOJUTh XUMHUYECKHE OKCIEPUMEHTHI 10 PACTO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KHCIOT C TOMOIIBIO HMHIUKATOPOB
(;makmyc, henondTarent, METHIIOPAHK U JPYTHE).

K xonmy oOyueHuss B 9 KJiacce MpEIMETHBIC pE3yJIbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpaxatb  c(HOpMHUPOBAHHOCTH Y
00y4aroIuxcst yMEHHIA:

pacKppIBaTh ~ CMBICII  OCHOBHBIX  XHUMHUYECKHX  ITOHSTHMH:
XUMUYCCKUN DJIEMEHT, aTOM, MOJICKYJa, WOH, KaTHOH, aHWOH,
IPOCTOE  BEIIECTBO,  CIIOKHOE  BEIIECTBO, BAJICHTHOCTD,
AICKTPOOTPHUIATEIBHOCTh, CTCICHb OKHCICHHUS, XHMHYCCKas
peaKIs, XUMHIECKas CBA3b, TCIIOBOM 3(P(HEKT peakIuu, MOJb,
MOJISIDHBIN  00BEM, pACTBOp, DJICKTPOJUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJIUTHYCCKAST JUCCOIMAINS, PEaKIMi HOHHOTO OOMEHa,
KaTajau3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHUMbIE H
HEOOpaTUMbIE PEaKIUd, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC



peaKkuu,  OKHUCJIHUTENIb, BOCCTAHOBUTENIb, OKHUCICHHE U
BOCCTAaHOBJICHHE, aJUJIOTpOmnus, amMpOTEpPHOCTh, XUMHUYECKas
CBSA3b (KOBaJICHTHAs, MOHHAS, METAUTMYECKas ), KpUCTAIINYECKasI
peméTKa, KOpPpo3us METAIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOH
peakuuu, npeaenbHo nomycrumas konuentpauus [1JIK BemecTsa;
WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSTUMA
U TPUMEHSATH JTU TOHATHUS TPU OINKCAHUM BEIIECTB U MX
IIPEBPAIICHUM;

UCIOJIb30BaTh XMMUYECKYI0O CHUMBOJUKY [UJII COCTaBIICHUS
(dbopMyI1 BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIUH;
ONpENEIISITh BaJEHTHOCTb U CTENEHb OKUCICHHUS XUMHUYECKHUX
AJIEMEHTOB B COCTMHEHUSIX Pa3JIMYHOTO COCTaBa,
MPUHAJICKHOCTh  BEIIECTB K  OMNPENEIEHHOMY  Kjaccy
coemMHeHU 1o  ¢dopmyiaM, BHJI  XMUMHYECKOM  CBA3U
(koBaJieHTHAsi, HMOHHAsA, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps/l MOHA M0 XUMHYECKOU (hopMmylie, XxapakTep
cpedbl B BOAHBIX pAacTBOpax HEOPTaHMYECKUX COCIUHEHUH, TUI
KPUCTAINTIMYECKON PEIETKU KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici [lepuoanueckoro 3akona J[. 1. MenneneeBa
U JIEMOHCTPUpPOBATH €ro IOHMMAHWE:  OINHUCHIBaTh H
XapakTepru3oBaTh TabauuyHyro dopmy Ilepronuueckoil cucTeMbl
XUMUYECKUX  DJIEMEHTOB:  pa3iuyaTh TOHSATUSI  «IJIaBHas
noarpynmna (A-rpynma)» u «mnobdounas noarpynna (b-rpymma)y,
MaJible U OOJIbIIINE TTEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE
UMEIOTCSI B MEPUOJWYECKOM  Talbnuie, ¢  YUCJIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHUST aTOMOB XHMHMUYECKHX DJIEMEHTOB
(coctaB W 3apsin  sAnpa, oOImiee YUCIO0 DJIEKTPOHOB H
pacmpeneneHrue UxX Mo JIEKTPOHHBIM CJIOSIM), OOBSICHITH 0OIHe
3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB DJJIEMEHTOB U UX
COCMHEHUN B TIpejieiaX MaJlbIX MEePUOOB U TJIaBHBIX MOJATPYIII
C YYETOM CTPOCHUSA UX aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE
BEIIIECTBA, XHMHUYECKHE peakiuu (M0 YHCIYy MW COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEII0BOMY 3 (deKTy, mo
M3MEHEHUIO CTETICHEeW OKUCIIEHUS XUMHUECKUX DJIEMEHTOB);
XapakTepru3oBaTh (OMHCHIBATh) oOmMEe U crenuduieckue
XUMUYECKUE CBOMCTBA TPOCTBIX M  CJIOXKHBIX BEIIECTB,



MOATBEPKIAsl OMHCAaHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
COCTaBJIATh ~YPAaBHEHUSI  AJICKTPOJUTHUYECKONW  JTUCCOIMALIUU
KHUCJIOT, IIEJ0YEN U COJIEH, ITOJHBIE U COKPALIEHHBIE YPAaBHEHUS
peakiuit MOHHOTO oOMeHa, ypaBHEHUS peaKiuid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE F€HETUYECKON CBSI3U MEXIY
BELIECTBAMHU PA3IMYHBIX KIJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuii MOCPEACTBOM COCTABJICHHUS DJCKTPOHHOTO OanaHca
ATHUX PEaKIUM;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS, BO3MOKHOCTH IPOTEKAHUS XUMUYIECKUAX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa 1o Gopmyiie
COEMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH
Pacy€Thl IO YPAaBHEHUIO XUMUYECKON PEaKIINU;

coOyrofaTh TMpaBW/ia TMOJb30BAaHUS XHWMHYECKON TOCYAOU U
1ab0opaTOPHBIM 00OPYIOBAHHUEM, a TAKKE MPaBUIa OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHITIOTHEHUIO
7a00paTOPHBIX ~XWMUYECKHX ONBITOB IO TOJYYCHHIO U
coOMpaHuI0 ra3000pa3HbIX BELIECTB (AMMHAKa M YIJIEKUCIIOrO
rasa);

IIPOBOJUTH PEAKIINH, MOATBEPKIAIONINE KaueCTBEHHBIH COCTaB
Pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomua-, moaua-, kapOonat-, Qocdar-, cuwiMkar-, cyiabdart-,
TUAPOKCHJI-UOHBI, KAaTHOHBI aMMOHHMS ¥ WOHBI HW3YYCHHBIX
METaJIJIOB, NPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

MPUMEHSATHh OCHOBHBIE OTIEPAIIN MBICIUTEIILHON NeATEIhHOCTH —
aHaju3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTeMaTH3AIlUIO,
BBISIBJICHUE TMPUYUHHO-CIICACTBEHHBIX CBS3CH — ISl M3YYCHUS
CBOMCTB BEIIECTB W XUMHYECKHX pEaKIUM, €CTECTBEHHO-
Hay4YHbIC METOJbl TO3HAHUS — HaONIOJCHUE, W3MEpEHUe,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

HaunmenoBanmue pa3xeioB u

KoanuyecTBO 4acoB

KonTpoasH

IIpakTHuec

DuieKTpoHHbIe (U poBHIE)

n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTesibHbIE pecypchl
ble paboThI KHe padoThl
Pa3nen 1. [lepBoHayajibHbIe XHMHYECKHE TOHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bu6mmorexa [IOK
' IIPaKTUYECKOMN 1eATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BeiecTBa u XuMH4ecKHe 15 1 bu6mmorexa [IOK
' peaknuu https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pazgen 2. BaxkHelimue npeacTaBuTe 1M HEOPraHUYeCKUX BellecTB
21 Bo3zayx. Kucnopoa. [lonsitue 00 6 bubmmoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoxa. ITonstue o kucinorax 3 1 bubnnoreka [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsrl. [lonsitre 06 5 1 1 bu6mmorexa [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI bu6nmoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



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

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoauyeckasi cucreMa xumuueckux 3j1eMmeHToB . U. MenaeneeBa. CTpoenue
aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

Ilepuoauueckuii 3aK0H U

31 [Tepuoaunueckas cucrema 7 bubmmoreka LIOK
' XHUMHYECKHX deMeHToB /. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMudeckas CBs3b.
bubmuoreka [IOK

3.2 OKUCIIUTENIBLHO- 8 2
BOCCTAHOBUTEIIbHBIC PEAKIHH

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

Htoro no pazjaen 15 bubnuoteka [IOK
PR https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bu6mmorexa [IOK

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

OBILIEE KOJIMYECTBO HACOB 10

I[TPOTPAMME 08 > >



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne o/m P Konrpoann | Ilpakruuec (mupp )
NPOrpamMMblI Bcero oOpa3oBaTe/ibHbIE
ble paboThI KHe padoTbl
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKkUA
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnnorexa HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
' peakuit https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMHYECKUE Peakiluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemeraaibl M MX COeIHHEHUS
21 OO11ast XapaKTepHCTUKA XUMUYECKHX 4 1 bubnnorexa [IOK
' anemeHToB VIIA-rpymmebl. ["amorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTePUCTHKA XUMUYECKHIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' PYHIBL- 2-CP https://m.eds00.ru/7f41a636
COETMHEHUS
OO1mast XxapaKTepPUCTHKA XUMHYECKIX
2.3 sneMeHToB VA-rpynmsl. A30T, pocdop u 7 1 buommorexa LIOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
WX COCIMHEHUS
24 OO11ast XapaKTepHCTUKAa XUMUYECKHX 8 1 9 bubnnorexa [HOK
' snementos I[VA-rpynmel. Vrnepon u https://m.eds00.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

KPEMHUU U UX COETMHEHUS

Hroro o pazneny 25
Paszgea 3. Mera/liIbl M X COeAUHEHUSA
. bu6mmoreka [IOK
31 Obmpe cBOHCTBA MCTaIIOB 4 https://m.edsoo.ru/7f41a636
Bu6muoreka [JOK
2 B i 1
3 aXKHEUIIe MeTaJUIbl U UX COeOUHEHUS 6 https://m.edso0.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus u okpyskamomas cpeaa
41 BemectBa 1 Matepuansl B )KU3HU 3 bubmnoreka LIOK
' YeJloBeKa https://m.edsoo.ru/7f41a636
Wroro mo paznemy 3
PesepBHOE BpeMs 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Jlara
Ne Konrpoa | IIpakTuu nudposbie
Tema ypoka usyue
n/n Bcero bHbIE ecKue st oOpa3oBaTe/bHbIE
padoThbI padoThbI pecypcsl

1 [Ipenmer xumuu. Poib XUMHUH B )KU3HU 1 bubnuorexa [LIOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TTO3HAHUS B XUMUU 1 brbsmorexa HOK

8 https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHHUEM»

4 Uucteie BeniecTBa U cMecH. CIiocoObl 1 bu6nmmotexka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Paznenenue

5 cafeceﬁ (Ha T Hﬁ/[e € OYUCTKH no};a SHHOH 1 bubmmorexa LIOK

puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmmotexka [IOK

6 ATOMBL H MOJICKYIIbI 1 https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHE dJIEMEHThI. 3HAKU (CHMBOJIBI) 1 but6mmoreka [JOK
XAMUYECKHAX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

K

8 IIpocTeie 1 CII0KHBIE BEILIECTBA 1 bubamorexa LO

https://m.edsoo.ru/ff0d2a6¢c



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

butmmoreka [JOK

9 A -MoJ1e € yueHue
TOMHOTMOIICKYILIpHO® yaeHu https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBA BEIECTB.
10 Xumuueckas popmyna. BanenTHOCTh bubmmorexa [IOK
yJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHocuTeNnbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 70151 XUMHYECKOTO 3JICMCHTA B bubnnoreka [IOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo Bemecta. Mosbs. MossipHast bubnnoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKkue U XUMHUUECKUE SIBICHHUS. bubmmoreka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yca0BUS IPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHS MACChI BEIIIECTB. bubnnoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
BerancneHus: Kom4ecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX bubmorexa HOK
n . P https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukanus XuMHYECKAX peaKIni
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 331\56 eI:II/IH bubmorexa HOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
19 sHIMKIoneaucT. O6001IeHIE nosmoreka L

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d40c4



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
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

Kontposbnas padora Nel o teme

bubnuorexa [IOK

20
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. Cocras BO3ayxa.
21 KI/IC).;['I}(])X 0J — 3JEMEHT U IPOCTOE e Eubmaoreka [JOK
p p https://m.edsoo.ru/ff0d448e
Benrectso. O30H
dusnueckue U XUMHUIECKHE CBOMCTBA
22 KHUCJIOpoJia (peaKIuy OKUCICHUS Eubmaoreka [JOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
Croco05I ITOJIyUYEeHUs KUCIIOpOa B
23 J1adbopaTopuu I}:L OMLIHJJIeHFI){oIéTH Bubmorexa ITOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucaopoa
TennoBoi 3 PeKT XMMUIECKON peakiiuu,
24 IIOHATHE O TEPMOXUMHUYECKOM YPABHEHUHN bubnnorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TomnmuBo (HedTh, YrOJIb U METAH).
25 3ar H3He1§He¢1;03z[yra CIIOCOOBI e)ro bubmmorexa [IOK
p yXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[TpakTryeckas pabora Ne 3 o Teme
26 «[Tonyuenne u coOupanre KUCI0Poaa bubnmotexa HOK
- . P poAd, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
7 Bonopon — sneMeHT u npocroe bubmmoreka [IOK
Belectso. Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKre 1 XUMUYSCKUE CBOMCTBA bubmuorexa [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IToHsaTHE 0 KUCIOTAX U COIIAX nomorexa [0

https://m.edsoo.ru/ffod50d2



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

Crioco0bl moTyueHus BOAOPO1a B

bubnuorexa [IOK

30
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tomy4yenne u coOupanue BO0po1a Bubmmorexa LIOK
yi - p HlOpoa, https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
" bubmmoreka [IOK
32 M i1 00 .3 A
OIIFPHEI ODREM 308, SRKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brruncienusa o0n8Ma, KOJIMIECTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LIOK
- R Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00BbEMY
Brruucnenus 00bEMOB ra3oB 110
34 ABHEHUIO peaKIMK Ha OCHOBE 3aKOHA bubmorexa HOK
7P i P . https://m.edsoo.ru/ff0d5708
O6’I)€MHI)IX OTHOIICHHNHU I'a30B
35 PuznuecKre 1 XMuMUYECKHE CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [loastue 00 bubnuoreka [JOK
MHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopurens. HacwieHHbIe 1
37 Helfacm SHHBIG paCTBo BI MaTCOBaﬂ brbmmorexa [IOK
0 P PEL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o reme
«[IpuroroBieHne pacTBOPOB C bubnmnoreka [IOK
38 . 9 .
OIIpEIEIIEHHON MacCOBOM 0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padota Ne2 mo teme bu6muorexa [LIOK

«Kucnopoa. Bogopoxa. Boxa»

https://m.edsoo.ru/ff0d6342
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Oxkcupl: cocTaB, Ki1accupuKanms,

bubnuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMuMHUYECKHE CBOMCTBA
41 KncnyhoHHx OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHHUS: COCTaB, KJIaCCH(PUKAIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XuMHU4YeCKUE CBOMCTBA bu6mmoteka [LIOK
OCHOBAHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanms, bubmmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHUYECKHE CBOKWCTBA bubnuorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Counu (cpeHUE): HOMCHKIJIATYPA, CIIOCOOBI bubnnoreka [IOK
MOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
ITpakTryeckas pabota Ne 6. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoteka [LIOK
47
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
48 ['eneTnyeckas cBsi3b MEXKAY KilaccaMu bu6nmmorexka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
bubnunorexka [IOK
49 00606 i
ODHICHHE I CHETCMATHSALIA SHATHH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
" bubmuoteka [IOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenquHeHui"

https://m.edsoo.ru/00ad9ela
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[lepBbie NOMBITKY KIaCCUPUKAITUU

but6mmoreka [JOK

51 XAMHUYCCKHX 3JIEMEHTOB. [ToHsTHE 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
Ilepnoauueckuii 3akoH U [leprnoauueckas
52 CI/I(EFeMa XUMHUYECKHUX BHGMG]ZITOB A bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menpeneesa
53 [lepuoapl, rpynbl, Mo TIBI bubmorexa HOK
PHOZABL, TPYHTIBL, TOATPYT https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SIAED. bubmmoreka [JOK
H3oTombl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000710YEK aTOMOB
. bubnuorexa [JOK
55 anemeHToB llepuoauyeckoit cuctemsr /.
https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTeprucTHKa XUMUYECKOTO 3JIEMEHTA
. bubnuoteka [IOK
56 o ero noJyioxkeHuto B [lepuoanueckoii
https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoanueckoro 3aKoHa AJis
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubmmoreka [IOK
MeHeneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
rpaXIaHUH
PesepBHbIil ypok. O000IICHHE 1
58 CI/ICTIG)MaTI/ISZIIl)I/ISI 3Hanuii / Beepoceniickas bubmmorexa [JOK
p https://m.edso0.ru/00adb33c
poBepoyHas pabora
KonTtponsHas pabora Ne4 o teme
bubnunoreka [IOK
59 «Ctpoenue atoma. XUMUYECKas CBSI3b» /

Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/00adb486
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60 DIeKTpOOTPULIATETbHOCTh AaTOMOB 1 bubmmoreka [IOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
1 n 1
6 OHHATL XHMHHECkas cBisb https://m.edsoo.ru/00adac34
62 KoBasnienTHas nojisipHas XuMuyeckas CBSI3b 1 Bubmaorexa ITOK
P https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenoisipHas XuMu4ueckas 1 bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
4 1
6 Crenen, oxucnenns https://m.edsoo.ru/00adae28
65 OKuCINUTEIBHO-BOCCTAHOBUTEIBHBIE 1 bu6mmoteka LIOK
peakuumn https://m.edsoo.ru/00adb076
bubnnorexa [JOK
1
66 OKUCIIUTEN U BOCCTAHOBUTEIIN httos://m.eds00.ru/00adb076
PesepBusblil ypok. O000IIEHNE 1
67 CHCleMaTmZp WSt 3HaHHfiHl 10 TEME 1 bubnmorexa [IOK
I https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHUYECKas CBSI3b)»
68 PesepBHblit ypok. O60011€HNE U 1 bubmuoreka [LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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9 KJIACC

KoumnuecTBo yacos DJIeKTPOHHBIE
Jlara
Ne Konrpoa | IIpakTuu nudposbie
Tema ypoka usyue
n/n Bcero bHBIE ecKue st o0pa3oBaTe/IbHbIC
padoTsbI padoThbI pecypcsl
[Tepuoaunueckuii 3akoH. [lepuonnyeckas
1 cucTeMa XMMUYeCcKux aieMentoB [1. 1 1 bubmorexa LIOK
o https://m.edso0.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMnueckoi CBSI3U U THIIBI 1 but6mmoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbact
Konrtponbnas padora Nel no teme
5 «IloBTOpenue u yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»
6 Knaccudukamms XuMUIeCKuX peakinii 1 bubnmnoreka [IOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1 bubmorexa HOK
] https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
8 [ToHsiTHE O XUMUYECKOM PAaBHOBECHHU. 1 bubnuoteka [IOK

@DakTOpBI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMUYECKON PEaKIVU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHUCIIUTEIIBHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nuccoruanui. CUILHBIE U cl1a0bIe Brbmmorexa [JOK
' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrie ypaBHEeHUS peakuid bubnnorexa [IOK
yp peakl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEACTABIEHUI 00 Bubmaorexa IOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON JUCCOLMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 MIPEACTABIIEHNI 00 DIEKTPOIUTUUECKOM Bubmaorexa IIOK
p P https://m.edsoo.ru/00add8b?2
JIUCCOLIAAIINHT
14 ITonsiTHE O THAPOIU3E CONEH bubmorexa HOK
p https://m.edsoo.ru/00add9d4
bu6nmmotexka [IOK
15 0000 5
ODIICHHE H CHCTEMATH3AIIA SHAHIHI https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoteka [LIOK
DKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOIIUTUYECKAS TUCCOLHAIINS buGnnorexa [IOK
P A HHATH. https://m.edso0.ru/00addecO
XYMUYECKUE PEaKIUU B PACTBOPAX»
18 OO01mas xapaKTepUCTHKA raJIOTeHOB. bubmuoteka [IOK

XUMHUYECKUE CBOKCTBA HA TPUMEPE

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

XnopoBonopoa. ConsiHas KUCIIOTA,

19 XHUMHYECKHE CBOMCTBA, ITOJYUEHHE Eubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTudeckas padora Ne 2 mo Teme
20 «ITonmyuenue coIIHOM KUCIIOTHI bubmmorexa [OK
ya N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEAKIIUi, €CIH OJUH U3 Bubmaorexa IIOK
’ https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymnmbl https://m.edsoo.ru/00ade64a
Amnorponsabie MOAU(GUKALIMH CEPEIL.
23 Haxo>1<p €HHE CEPEI Hq;é coe I/IHeII)mﬁ B bubmorexa LOK
g p fl https://m.edsoo.ru/00ade64a
npupoie. XMMHUECKHUE CBOMCTBA CEPBI
CepoBoaopo, cTpoeHue, (pu3ndecKue u bubnuoteka [IOK
24 o
XUMHYECKHE CBOICTBA https://m.edsoo0.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 buznyecKre 1 XUMHUIECKHE CBOMCTBA bubnmotexa HOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IMPOMBIIIICHHOTO CI0c00a
26 MOJIyUYEHHST CEPHON KHUCIIOTHI bubmorexa LOK
yi p ' . https://m.edsoo.ru/00adec8a
XHAMHYECKOE 3arpsi3HEHUE OKPYKAFOIIIEH
CpeJIbl COSTMHEHUSMU CEePBI
27 Brruncienne MaccOBOM JOIH BBIXOAA but6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IPOAYKTA PEaKLUu

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

OO6m1as xapakTepUCTHKA 3JIEMEHTOB V A-
rpymibl. A30T, pacCpOCTpaHEHUE B

bu6mmoreka [IOK

28
npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XMMHYECKHUE CBOMCTBA, OJYUYCHHUE U bubmmorexa [IOK

> 1O https://m.eds00.ru/00adf004
pPUMCHEHHE
[TpakTrueckas padora Ne 3 mo Teme
30 «Ilonmydyenre ammuaka, U3y4eHHE €ro bubmorexa HOK
_ yi 1By https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIIOTa, €€ GU3NYECKue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 ynoOpeHunit. XuMuyeckoe 3arps3HeHue bubmorexa [IOK

. https://m.eds00.ru/00adf518
OKPYXKAIOIICH CPeJIbl COSAMHCHUSIMH
asora
®docdop. Oxcua pochopa (V) u
33 (bocgo pHa;I Kchg)Ta (1()1)PII)31/IS{6():KI/IG u bubsmorexa HOK
P . https:/m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Hcnonws3oBanue ¢pocdaTroB B KauecTBE
34 MHUHEpaIbHBIX YI0OpEHUH. 3arpsa3HeHUE bubmmorexa LIOK
p . YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, pacupocTpaHeHUE B IPUPOJE, bubmuoteka [IOK

buznyeckue 1 XuMHUYECKHe CBONCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUICCKHE

bubnuorexa [IOK

36
poOJIEMBbI, CBSI3aHHBIE C OKCUJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronpHas KACIOTA U €€ COIU Bubmaorexa ITOK
https://m.edsoo0.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
38 "ITomydeHue yrieKucioro rasa. bu6mmoteka [LIOK
KauecTBenHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O Bubmaorexa IIOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
bubnnorexa [JOK
40 Kpemunii u ero coenuueHust
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenune
41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«BaxHelIne HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COEeTUHEHUS
KontponbHas padota Ne3 no teme
42 «Baxuelnme HeMeTaLIbl U UX bubmorexa LHOK
https://m.edsoo0.ru/00ae0el8
COEeTUHEHUS
OO0m1as xapaKTEPUCTHKA XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB.
bubnunoreka [IOK
43 Meraiumnueckast CBSA3b U MeTaJUINYeCcKast

KPHUCTAJUINYECKasl pEIIETKA.
duznueckre cBOMCTBA METAJIIOB

https://m.edsoo.ru/00ael103e
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XUMHAYECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMUYECKUN DA HATIPSHKEHUNA Brbmmorexa [JOK
P p P https://m.edso0.ru/00ae1156
METAIUIOB
OO61ue crocoObl MOTYYSHUST METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubmmoreka [IOK
XUMUYECKHUX PEaKLU, ECIIM OJUH U3 https://m.edso00.ru/00ae1156
PEareHTOB COACPKUT ITPUMECH

46 [ToHsTHE O KOPPO3UU METAILIOB bubmorexa LHOK

pp https://m.edso0.ru/00ae1278
bubnuorexa [JOK

47
[Henotrere MeTar bl https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ TUAPOKCUIBI HATPUSA U KAJIUA bubmorexa LOK

a AP a p https://m.edsoo.ru/00ae14b2

49 IlenouyHO3eMEIbHBIC METAJLIBI — bubnnorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8

50 Baxxueiiime coeIMHEHNUS KaIbIIUA bubmmorexa [JOK

a a https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CHUCTEMATH3aIU 3HAHUI

59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmotexa I[IOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[TpakTuyeckas pabota Ne 6 o Teme

53 "YKEcTKOCTEL BOIBI M METOMEI €€ Bubmuoreia [JOK

" A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
but6mmoreka [JOK
54 An 7
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubmuoreka [LIOK
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THIPOKCHIA https://m.edso0.ru/00ae1c64
bubnuorexa [IOK
56 XKeneszo
https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIU XKee3a bu6muoreka [IOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001eHre U cucTeMaTh3auus 3HaHUI
[TpakTrueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«BaxHeumme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 €areHTOB JIaH B U30BITKE UM COJIEPIKUT bubmmorexa LIOK
p g p https://m.edso0.ru/00ae1750
npuMecu. Berauciaenus: MaccoBoi 1omu
BBIXO/Ia MPOJYKTA PEAKIIUU
61 O06o01IeHre 1 cucTeMaTH3alus 3HaHUH
KonrtponbHas padora Ne4 o teme
62 «Baxxuelmme MeTaIbl B UX
COCIMHEHUS
BemectBa u Marepuansl B bubmuoteka [LIOK
63 .
MOBCEIHEBHON ’KM3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arPsI3HEHUE OKPYKaIOIeH bubnmnoreka [IOK
cpenbl https://m.edso0.ru/00ae4270
65 Posib XMuU B penieHuu SKOJIOrHUECKUX bubmuorexa [LIOK
npobaem https://m.edsoo.ru/00ae4270
66 PesepBHBIit ypok. O000mEeHNE 1 bubnmmorexa [JOK
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeMaTu3alus 3HaHUN

https://m.edsoo.ru/00ae0dOa

67 Peseprublit ypok. O6001menue u 1 bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHuE 1 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOM

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
nposep
S1EMOTr0
pe3yJibT
ara

IIpoBepsiemble peIMeTHBIE PE3YIbTATHI 0CBOEHNSI OCHOBHOM
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111€r0
o0pa3zoBaHus

1

ITo Teme: «HepBOHa‘-Ia.HI)HBIG XUMHWYCCKUC ITOHATUS)

11

PACKpbIBATh CMBICJI OCHOBHBIX XHMHYCCKHUX TOHSTHH: aToM,
MOJIEKYyJ1a, XUMUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEINIbHAs aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl 10JI1 XUMHUYECKOTO
JJIEMEHTa B COEJUHEHUH, MOJIAPHBIH O00BEM, XUMHUUECKas
peakiusi, KiacCU(UKAIMsA pEaKlHil: peakuu COCIUHEHHS,
peaKkIMU pa3lokKeHUs, PeaklUuu 3aMelleHUus, peakuuu oOMeHa,
9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIIOBOW 3(PPeKT peaxiuu,
pacTBOp, MaccoBasi J0JIs BelecTBa (IIPOLEHTHAs KOHLIEHTPALs)

B pacTBOpe

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XUMHYCCKUX IMOHSATHI
U TNPUMCHATbL OTH IIOHATHA HPHU OIIMCAHUM BCIICCTB U HUX

MIpEBpALCHU I

13

HCIIOJIB30BAaTh XUMHUYCCKYTO CUMBOJIMKY  TJI4  COCTaBJICHUSA

(dbopMyI1 BelecTB ¥ ypaBHEHUH XUMUYECKUX peaKkIni

14

pPacCKpbIBaTb CMBICJI 3aKOHOB COXpPaHCHHA MacCCbl BCIIECTB,
MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YYCHHs, 3aKOHA

ABoraapo

15

OIpeACIAATL BaAJICHTHOCTH aTOMOB JJICMCHTOB B 6I/IHapHBIX




COCAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIMK (10 YUCIY U COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEILECTB, 110 TEIJIOBOMY 3((deKTy)

1.7

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl

BCUICCTB

18

BBIYHUCIISITH MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 10 (opmyie

COCIMHCHNA,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B paCTBOPC

1.10

IMPUMCHATDH CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HaHUsA -
Ha6J'IIOI[eHI/Ie, HU3MEpPCHUC, MOACIIMPOBAHHUC, OKCIICPUMCHT

(peabHBIN ¥ MBICJICHHBIH )

IIo Tewme: «Baxwueiiume npeaACTaBUTCIIN HCOPraHNYCCKUX

BCIICCTB»

2.1

PaCKpbIBaATh CMBICII OCHOBHBLIX XHMHYCCKHX MMOHSTHM: OKCHI,

KHCJI0Ta, OCHOBAaHHCEC, COJIb

2.2

OTIpEeAeNATh MPUHAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy

coeuHeHul no popmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHU4YCCKUEC BCIICCTBA

2.4

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEUIECTB  pa3iIUYHBIX  KJIACCOB, IOATBEPXkAAs  ONHUCAHHE
OpUMepaMU  MOJIEKYJISIDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIMX

XUMHNYCCKUX peaKLII/Iﬁ

25

MMPOTrHO3UPOBATH CBOMCTBAa BEMISCTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTU MPOTCKAHHUA XUMHYCCKUX

HpeBpaH.IeHPII:I B pa3JINYHBIX YCIIOBHUAX

2.6

CIeIOBaTh TMpaBUJIaM TOJIH30BAHUS XUMHUYECKOW TMOCYIOW U
1ab0opaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPaBUIIaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OITBITOB 110 IMMOJIYYCHHUIO )51
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPO.a),
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEIEIEHHOW MACCOBOM A0JeH

paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATh nu IMPOBOANUTD




XUMHUUYCCKUC OKCIICPUMCHTBI 110 PACIIO3HABAHUIO PACTBOPOB
H_ICJ'IOLIGI\/'I H KUCIOT C IIOMOIIbKO HHIUKATOPOB (J'IaKMyc,

dbeHondTanent, METHIOPAHXK U JIPYTHE)

2.7

MPOBOAMTD PACUEThI MO0 YPABHEHUIO XUMUYECKON peakuu

ITo teme: «llepuomnueckuii 3akoH u Ilepuognueckass cucrema
xumuueckux siemeHtoB . M. MengeneeBa. CTpoeHne aTOMOB.
XumMunueckas CBSI3b. OKUCIUTEIIFHO-BOCCTAHOBUTEIILHEIE

pEaKIum»

3.1

PAacKphIBaTh CMBICT OCHOBHBIX XMMHMYECKMX MOHATHI: SApO
aToMma, JJIEKTPOHHBIM CJIOH aroma, aTOMHasi OpOWTalb, PagIycC
aToMa, XMMHUYecKas CBS3b, MOJISIPHAsl U HEIOJSIpHAs KOBAJEHTHAs
CBsI3b, DJIEKTPOOTPHULIATEILHOCTh, WOHHAS CBSA3b, MOH, KaTHOH,

AHHWOH, CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapakTepu3oBaTb  TaOJUYHYIO bopmy
[Teproanueckoil CUCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jinyarh
NOHATHUS «TJaBHasi moarpynna (Arpynma)» © - «110004Hast

noarpynna (brpymnmna)y, «manbeie» u «00JbIINe)» TePUOAbI

3.4

packpeiBaTh cMmbici [lepuonnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh TOHMMAHHUE TEPUOJUYECKON 3aBHCHUMOCTH
CBOICTB XUMHWYCCKHUX DJIECMCHTOB 0OT HUuX ITIOJIOKCHU S B

Ilepuonnueckon cucreme

3.5

COOTHOCUTh O0O3HAuUEHHUs, KOTOpbIE KMEITCSI B TabmuIle
«llepmognueckas cucremMa XuUMUYeCcKuXx odnemeHtoB J[.M.
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsii sjapa, oOliee YHCIio

3JIEKTPOHOB U paclpeeseHue X MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OonpeAcsiTb  CTCIICHb  OKUCJICHUA  3JICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

3.7

ONpCACIISITL BUL XUMHUYECKOM CBS3U (KOB&HCHTHa}I )51 I/IOHHaﬂ) B

HEOPTaHNYCCKUX COCANMHCHUAX

9 KUIACC




Kon
npoBeps
e€MOoro
pe3yabT
ara

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111eT0
o0pa3oBaHus

IIo Teme: ((BGH_IGCTBO U XUMHYCCKasA pCaKIus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATHH: PacTBOp,
JJIEKTPOJIUTHI, HEDJICKTPOJIUTBL, JNIEKTPOIUTUYECKAS
JMCCOLMALUs, PEeaKIMW HOHHOro OOMEHa, Karajaus3arop,
XMMHUYECKOE paBHOBECUE, OOpAaTUMbIE U HEOOpaTHUMbIE PEAKIIMH,
OKUCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE ~ PEaKIUH,  OKHUCIUTEIb,
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHME, aJUIOTPOIMS,
aMQOTEepHOCTh, XUMMUECKas CBs3b (KOBAJEHTHAas, MOHHAs,
MeTaJlJIn4yecKasi), KpUCTaUInYecKasi pemérka, CrijiaBbl, CKOPOCTb

XUMHUYECKOU pCaKknu

12

HUIUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHUYCCKUX MMOHSTHH
U TIpUMCHATH OTU TIOHATUA IIPpU ONHUCAHWU BCHICCTB U HX

MIPEBPALLEHUI

13

COCTAaBJIATb YpaBHCHUA BHeKTPOHHTH‘ICCKOﬁ JUCCoraln
KHCJIIOT, menodyend u COJ'ICI\/'I, IOJIHBIC U COKpaH_IéHHLIe YpaBHCHUA

peakIii HOHHOTO OOMeHa

14

packpbiBaTh  CYHNIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii OCPeCTBOM COCTABJICHHS JICKTPOHHOTO 0ajiaHca ITUX

peakiuit

15

IIpOBOAUTDH paC‘-IéTLI IO YpaBHCHUIO XUMHYSCKOMN pcaKkunun

IIo temaMm: «Hemeramibl U UX COeOUMHEHUS» M «MeTaabl U HUX

COEeTUHEHMS

2.1

XapaKkTepu3oBaTh (OMHUCHIBaTh) OOMME U  cHerupuvIecKue
XUMUYECKHE CBOMCTBA TMPOCTBIX H  CJIOXKHBIX  BEIIECTB,
MOATBEPK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIUI

2.2

COCTaBIISITh ypaBHEHUS peaKIuit, MOJITBEPHKTAOLIIX

CYIIECTBOBAHUC TeHETUUYECKOM  CBS3H MCKIAY BCHICCTBAMU




Pa3IMYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBa BCIIECCTB B 3aBHCHUMOCTH OT HX
CTpOCHHA, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_IeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

ClIeZIOBaTh TpaBWIaM TIOJb30BAHUS XHMHUYECKOH TIOCYIOH U
1a00paTOPHEIM 00OPYIOBAaHKUEM, a TAKXKE MpaBUIaM OOpaIIeHUS
C BCIIECTBAMH B COOTBETCTBUHM C HHCTPYKIUSAMH  II0
BBITIOJIHEHU IO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB 10
MOJIYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEHISCTB (aMMHUAKa U

YIIIEKUCIIOTO Ta3a)

2.5

MPOBOJMTh PEAKIUH, MOATBEPIKIAIONINEC KAYCCTBEHHBIH COCTaB
Pa3IMYHBIX BEIISCTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPH/I-,
Opomuna, wonupa, kapOonar, ¢ocdar, CcuIMKaT, cyiabdar,
THJAPOKCUJIMOHBI, KAaTHOHBI aMMOHHMS, HOHBI  H3YYCHHBIX
METaJUIOB,  MPHCYTCTBYIOIINE B BOJHBIX  pacTBOpax

HCOPraHNYCCKUX BCIICCTB

ITo Teme: «XuMHs 1 OKpyKaromas cpeaar»

3.1

PAaCKpbIBATH CMBICII OCHOBHBIX XHMHUYCCKHUX TIOHSATHUH: HI[K

BCIICCTBA, KOPPO3UA MCTAIIJIOB

3.2

MIPUMEHATh OCHOBHBIE OTIEPAIIN MBICIIUTEIILHON JIESATETbHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMaTH3allUIo,
BBISIBIICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — ISl M3Y4YEHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUI; €CTECTBEHHOHAYYHbIE
METOBI MTO3HAHMS — HAOII0/IeHNEe, U3MEPEHHE, MOJICIIMPOBAHHE,

SKCIEPUMEHT (peaJIbHbIA U MBICIICHHBIN )




ITPOBEPAEMBIE SJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHMS

1

HepBOHa‘laJ'IBHBIe XUMHYCCKHUEC ITOHATUA

11

[Ipenmer xumuu. Ponp XuMuM B )KU3HU Y€IIOBEKA. XUMUSA B CUCTEME
Hayk. Tema wu BemectBa. Dusnueckue CBOICTBA  BELIECTB.

ArperaTHoe COCTOsIHHEC B€IICCTB

12

ITonsaTre o MeToAax Mo3HaHUS B XUMMHU. YUHCTHIE BENIECTBA U CMECH.

Crnioco0bl pa3aeneHus: cMecei

13

ATOMBI n MOJICKYIJIBI. XUMHYECKHE OJICMCHTBI. CUMBOJIBI
XUMHNYCCKHUX JJIEMCHTOB. HpOCTBIG N CJIOXKHBIC BCIICCTBA. ATtomHoO-

MOJIEKYJISIPHOE YUEHHUE

14

Xumuueckasi  ¢GopMmyna. BaleHTHOCTP aTOMOB  XHUMHYECKUX
3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BenlecTB. OTHOCHUTENbHAs
aToMHasi macca. OTHOCUTENbHAsE MOJIEKYyJsipHass macca. MaccoBas

J0J XUMHUYCCKOIr'o 3JICMECHTA B COCIMHCHHUH

15

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3auMocsssb
KOJIMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX €IMHUI BEIIECTBA.

Pacuérel mo hopmynaM XuMHUYECKUX COCTMHEHUI

1.6

@u3znyueckue U XMMHUYECKHUE SIBICHUSA. XMUMHUYECKas peakuus u e€
MPU3HAKK. 3aKOH COXPAaHEHMS MacChbl BEIIECTB. XWUMHUYECKHE
ypaBHeHus. Kiaccudukanus XUMHUECKUX peakiuil (CoeanHeHus,

pasNioKeHUs1, 3aMeIeHUsT, 0OOMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, ¢
mpaBwiaMd paboTel B jJabopaTopuu U TpuéMamMu oOpaimieHus ¢
J1a00paTOPHBIM 00OPYIOBAaHUEM, U3YICHUE U OMUCAaHNE (PU3NUECKHIX
CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOIIOJICHUE
¢dbuznveckux (IUIaBieHWE BOCKA, TasHUE JIbJla, paCTUPAaHUE caxapa B
CTYIIKE, KUTIEHHUE W KOHACHCAIMS BOJBI) M XHUMHUYECKUX (TOpeHHe

CBCUM, IIPpOKaJIMBAaHUC MG,Z[HOI\/'I IIPOBOJIOKH, BSaHMOﬂCﬁCTBHe Meiaa €




KHCJIOTOM) sBJICHUM, HaOJIOJIEHWE M ONMCAHHWE IPU3HAKOB
MpPOTEKaHUSd  XMMHUYECKUX  peakuui  (pa3joxeHHe  caxapa,
B3aMMOJICHICTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHUue
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE Keie3a C
pactBopom conu menu(Il), n3yuenne cnocoOOB pasneneHus cMecen
(c moMoIbI0 MaruuTa, GUILTPOBaHKE, BbIIAPUBAHKE, TUCTHILISINS,
xpomarorpadusi), TNPOBEACHHWE OYUCTKH IOBAapEHHOM  COJH,
HAOJMIOZCHWE W  ONHMCAaHUE pPE3YyJIbTAaTOB IPOBEJIEHHS  OIIbITA,
WJUTFOCTPUPYIOLEr0 3aKOH COXPAHEHUs MAacCChl, CO3JaHHE MOJENen

MOJIEKY (I1apOCTEPKHEBBIX)

Baxueriume npencTaBuTeNn HEOPraHMYECKUX BEUIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bosayxa. Kuciaopom — anemMeHT u
npoctoe  BewiectBO. HaxokneHwe — Kuciopoja B IPUPOJE,
¢busnveckne 1 XUMHUYECKHE CBOMCTBA (peakiuu ropenus). OKCubl.
[Ipumenenune kuciaopoaa. CrnocoObl NOIY4YEHUS KUCIOpoAa B
nabopaTopud ¥ MPOMBINUICHHOCTH. KpyroBopoT Kuciopoma B

npupoje. O30H — aIoTponHast MO (UKALUSA KUCIOPOia

2.2

TemnoBoit 3¢pdeKkT XUMHUECKOH peaklud, TEPMOXUMHUYECKHE
YpaBHEHHUS, HK30- U SHIOTEPMHUUYECKHE peakiuu. TOormBo: yrons u
MeTaH. 3arpsi3HEHUE BO3/lyXa, YCWJICHHE MapHUKOBOTO 3¢ dekTa,

Ppa3spymi€eHue O30HOBOT'O CJIOA

2.3

Bonopox — anemeHT 1 nipocroe BenecTtso. HaxoxaeHue Bogopoaa B
npupone, (QU3MUECKUe U XUMHYECKHE CBOICTBA, IPUMEHEHHE,

cnocoObl momyuenust. Kucinoter u comm

2.4

Mosnsipabiit 00bEM razoB. PacuéTsl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckne CcBOMCTBA BOAbl. Boma kak pactBopuTenb. PacTBOpHI.
Hacelliennple ¥ HEHACHILEHHBIE  pacTBOpPbL.  PacTBOpUMOCTH
BEIIECTB B BoJE. MaccoBas [0 BellecTBa B pacTBOpE.
Xumuueckue cBoiMcTBa BoJbl. OcHoBaHusl. Poiib pacTBOpOB B
NpUpPOAE W B JKU3HU YeJOBeKa. KpyroBopoT BoABI B MPUPOJE.

3anH3HCHHe MMPUPOAHBIX BOA. OxpaHa 1 OYUCTKa NPpUPOAHBIX BOA

2.6

Knaccuduxanus HEOPraHUYECKUX COCIUHEHUN. Oxcuppl.

Knaccuduxanms OKCHJIOB: coJieo0pa3yroIme (ocHOBHBIE,




KHCIIOTHBIE, aM(OTepHbIe) U HecojeoOpaszyromue. HomeHknarypa
okcuaoB. @Du3MueckMe W XMMHUYECKHE CBOMCTBA  OKCHJIOB.

HonyquI/Ie OKCH 0B

2.7

OcHoBaHusl. Knaccudukanus OCHOBaHUM: Eno4Yn u
HEPAaCTBOPUMBIEC OCHOBAaHMSL. Homenkiatypa OCHOBAHUM.
duznyeckue M XUMHUYECKUE CBoicTBa ocHoBaHui. Ilomyuenue

OCHOBaHUN

2.8

Kucmorel. Knaccudukamuss  kucinor. HomeHknatypa  KHCIIOT.
dusznyecke U XUMHYECKHUE CBOICTBA KHUCJIOT. PSJ aKTUBHOCTU

MetaiuioB H.H. bekerosa. [lonyuenue kucinor

2.9

Comu. Homenknarypa coneil. ®u3nyeckue U XuMUYECKHUE CBOMCTBA

couseil. [lonmyuenue conei

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHeHI/Iﬁ

2.11

XUMHYECKUIt HKCIIEPUMEHT: Ka4eCTBEHHOE orpeJiesIeHue
COJIep’KaHusl KUCIOpoJa B BO3AYyXE, IIOJyuyeHUE, coOHupaHue,
pacrio3HaBaHME€ W M3Y4YE€HUE CBOICTB KHCIOPOAa, HaOII0/IeHue
B3aMMO/JICIICTBHS BEIIECTB C KUCIOPOJAOM U YCIOBUS BOZHUKHOBEHUS
U TIpeKpalleHus ropeHus (moskapa), 03HaKOMJIEHHE C oOpa3Lamu
OKCHJIOB U OIMCAaHWE MX CBOMCTB, IOJIyueHUE, coOHUpaHue,
pacrio3HaBaHME€ M M3Y4YE€HHE CBOWMCTB BoAOpoAa (ropeHue),
B3aumoJjeiicteue Bomopoaa c¢ okcugom wmenu(ll) (Bo3moxkHO
UCMOJb30BaHUE  BUJEOMATepHuasoB), HaOdroAeHue  o0Opas3loB
BEIIECTB KOJMYECTBOM 1| MOJIb, HCCIEIOBAaHHE OCOOEHHOCTEH
pacTBOpEeHMsl  BEIIECTB  C  Pa3IM4YHOM  PACTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM J0JeH
pacTBOPEHHOTO BELIECTBA, B3aUMOJECHCTBHE BOABI C METalIaMU
(Hatpuem " KaJIbI[IEM) (BO3MOKHO HCIIOJIb30BaHNE
BUJIEOMATEPHAJIOB), ONpEeNeHHEe PACTBOPOB KHUCIOT U IIENOoYeH C
MOMOIUIbI0 UHJIUKATOPOB, HCCIEA0BaHNE 00pa3lioB HEOPraHUUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIO/IEHHUE H3MEHEHHsI OKPaCKU
WHIUKATOPOB B pacTBOpax KHUCIOT W IIeJoyel, u3ydyeHHe
B3aumojeiicteus okcuga Meau(Il) ¢ pactBopoMm cepHOR KHUCIOTHI,
KUCJIOT C MeTajulaMd, peakluid HeUTpaliu3aluu, [OJy4YeHUe

HCPAaCTBOPHUMBIX OCHOBaHHfI, BBITCCHCHUC OJJHOI'0 MCTAaJIa APYIUM




H3 pacTtBOpa COJIM, PCHICHUC DSKCICPUMCHTAJIBHBIX 3aaad IO TEMC

«BaxHeimme Kiaccbl HEOPraHUYECKUX COCTUHEHUI

Ilepuonnueckuii 3axkoH u Ilepuoguueckas cucteMa XMMHYECKUX
anemenToB J.WI. MenneneeBa. CtpoeHne aToOMOB. XUMHUUECKas]

cBA3b. OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIE pe€aKkuuun

3.1

HepBbIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHYCCKUX  O3JICMCHTOB.
Ilonsatue o rpymmnax CXOAOHbIX  3JICMCHTOB (H_IGJIO‘-IHBIC u
ICTOYHO3EMCIIBHBIC  METAaJlJIbI, TaJIOI'CHBI, HHEPTHEBIC l"a3bI) .

DneMeHTHI, KOTOpble 00pa3yroT aM(pOTEPHbIE OKCUABI U THIPOKCUIbI

3.2

Ilepuonnueckuit 3akoH. Ilepuoanueckass cucTeMa XHUMHYECKHX
3JIEMEHTOB J.. Meneneesa. Koporkonepuoanas u
JuHHONepuoiHas ¢opmbl Ilepnonnyeckoil cucTeMbl XUMHUYECKUX
anemenToB /.M. Menneneesa. Ilepuonsl u rpynnel. Puznueckuit

CMBICIT TIOPAAKOBOT'O HOMEpPA, HOMEPOB NIEPUOJa U I'PYIIIIbI 2JICMCHTA

3.3

Crpoenne atoMoB. CocTtaB aromMHbIX saep. M30Tomnbl. DIEeKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB IMEPBhIX 20 XUMHUECKUX
onemenToB  Ilepuogmueckonr  cucremsl .M.  Menneneesa.
XapakTepucTuka XHMHMYECKOTO 3JIEMEHTA [0 €ro IOJOXKECHHUIO B

ITepuonnueckon cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHS pajuyca aTOMOB XMMHYECKHX
JJIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB 10
rpynnaM W nepuojam. 3HauyeHue Ilepuoanueckoro 3akoHa U
Ileproauyeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB Ul pPa3BUTHUS

Hayku U npaktuku. [[.1. MenneneeB — yd€HbIN U IPpakIaHUH

3.5

Xumunueckas cBa3b. KoBanmenTHas (HOJIHpHa}I n HCHOH}IpHa}I) CBA3b.

DNEeKTPOOTPHUIIATETFHOCTh XUMUUECKHX AJIeMEHTOB. lOHHas CBA3h

3.6

Crenenp okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTECILHEIC pCakuuru.
Hpoueccm OKHUCJICHHUA N BOCCTAaHOBJICHUAI. Oxkucnaurenu nu

BOCCTaHOBHUTCIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3I0B BEIIECTB METAIJIOB
U HEMETAJUIOB, B3aUMOJACUCTBUE TMAPOKCHA LIUHKA C PACTBOPAMHU
KHCIOT MW INEN0YEH, IPOBEJCHUE OIBITOB, HJUIIOCTPUPYIOIIMX

IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMii (ropeHwue,




pPeaKIK pas3JIoKEHUs, COSTUHEHUS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlEPKAHMUS

BemectBo u xumnueckas peakuus. [ToBropenue

11

[lepropnyeckuii 3akoH. [lepuommueckas cucTeMa XUMHYECKHX
anemenToB J[.M. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MECHEHHM CBOWCTB XHUMHYECKHX O3JEMEHTOB TIEPBBIX  TPEX
NepruoaoB, Kajlvsia, KajJdbLUuAd H HUX COCIII/IHGHI/Iﬁ B COOTBCTCTBHUH C
HOJIOKEHHEM 3JIeMeHTOB B [leproandeckoii cuctemMe 1 CTpOSHUEM UX

aTOMOB

1.2

CrpoeHne  BemiecTBa:  BHABI ~ XUMHUYECKOM  CBA3U.  Tumbl
KPUCTAJUIMYECKUX PEMETOK, 3aBHCHUMOCTh CBOWCTB BEIIECTBA OT
TUINIA KPUCTAJUIMYECKOW pEIETKM W BHJA XUMHYECKOH CBS3M.
Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKMX BEIIECTB
(MexXIyHapoJHast U TpUBHaIbHAsA). XUMUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMUXCS K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCIMHEHHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCHICCTB

13

Knaccudukanus XUMHUYECKUX PEaKIUil MO0 pa3IUYHbIM IMPU3HAKAM
(mo 4YMciay M COCTaBy Y4YacTBYIOIIMX B pEaKLUMU BELIECTB, IO
TeroBoMy 3(@dexry, 10 H3MEHEHHIO CTeleHeH OKMCICHUs
XUMHYECKMX  JJEMEHTOB, IO OOpaTMMOCTH, IO  YYacTHIO
KaTaJln3aropa). JK30- " 9HAOTEPMUUYECKUE peaxuuu,
TepMOXUMHYECKHE ypaBHEHUs. [loHATHE O CKOPOCTH XUMHUYECKON

peaKiuu

14

[TonsiTe 06 OOpaTUMBIX M HEOOPATUMBIX XMMUYECKUX PpEaKLHUAX.
[TonsiTie O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
XUMHYECKOM paBHOBecuU. @DaKkTOphl, BIHAIOIINAE HA CKOPOCTbH

XUMHYECKOH PCAKIIUN U ITOJOKECHUEC XUMHUYCCKOTO PAaBHOBECHA

15

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, SIEKTPOHHBINA OaaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOM peaxkuuu. CocraBnenue

yYpaBHEHUH  OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIX peakmmii  c




HCIIOJIb30BAHUEM MCTOAA SJICKTPOHHOI'O Oastanca

1.6

Teopuss  PAEKTPOIUTUYECKON  JUCCOIMALUM. DJIEKTPOIUTHI U
HEINeKTpoauThl. KaTtuoubl, aHuOHBL. MexaHu3M AMCCOLUALNU
BEIIECTB C pa3JMYHbBIMU BHAAMU XUMHUUYECKON CBA3U. CTeneHb
nuccoranuu. CuibHbIE U caadble 3JIEKTPOJIUTHI. Peakiuy MOHHOTro
oOMeHa. Y CI0BHS MPOTEKAHMS PEaKIMii HOHHOTO OOMEHA, TOJIHBIE U
COKpali¢HHble HOHHBIC YypaBHEHHsS peakiuil. CBONCTBAa KHUCIOT,
OCHOBAHUH M COJICH B CBETE NPEICTABICHUN 00 JIEKTPOTMTHICCKOM
nuccoumranuu. KadecTBeHHble peakuuu Ha HWOHBL. [loHsiTHE O

TUaApOIn3C conei

1.7

XUMUYECKUN  DKCIICPUMEHT: O3HAKOMJIEHHE C  MOJAEISAMH
KPUCTAIIMYECKHUX PEHIETOK HEOPTraHUYECKUX BEIIECTB — METAJUIOB U
HeMeTaUIoB (Tpaduta W ajMasa), CIOXKHBIX BEIIECTB (XJopuaa
HATpUs); HCCIENOBAaHUE 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuuMu OT BO3JICHCTBUS Ppa3IUYHBIX (AKTOPOB; HCCIEAOBAHUE
3IEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOLECCa IUCCOLUAIIUU
KHCJIOT, Iemoued W  cojied  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHANIOB);  MPOBEACHUE  OMBITOB,  HIITIOCTPUPYIOIIUX
NpU3HAKW NPOTEKaHUs peakluil HoHHOro obmeHa (oOpa3oBaHMe
ocajgka, BBIJEJICHHME Ta3a, oOpa3oBaHHWE  BOJbI);  OIBITOB,
WUTIOCTPUPYIOUTUX TPUMEPHI  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii  (TOpeHHe,  peakIWH  Pa3NOKEeHHs, COCTUHEHUS);
pacrio3HaBaHUE  HEOPraHMYECKUX  BEIIECTB  C  TOMOIIBIO
KaueCTBEHHBIX PEAKIUil Ha HOHBI; PEIIeHHE SKCIIEePUMEHTATBHBIX

3a1a4

Hewmeramisr u ux COCIUHECHUA

2.1

OO6mas xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u  (PU3NYECKUE
CBOICTBA MPOCTHIX BEIIECTB — rajlor€HOB. XMMHUYECKHE CBOMCTBA HA
npuMepe xjiopa (B3aMMOJAEWCTBHE C MeTallaMH, HeMeTallJlaMH,
menoyamu).  XijopoBogopoa. ConisHas KHUCIOTa, XUMHUYECKHE
CBOMCTBA, IIOJIy4yeHHE, IpuMeHeHue. [JleiictBue xyopa W
XJIOPOBOJIOPOJIa HA OPraHM3M 4YesIoBeKa. BakHelne XJIopuasl U UX

HaXO0XJICHUE B MIPUPOJIC




2.2

Obmas xapakrepuctuka s31aeMeHTOB VIA-rpymnmel. OcobGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTepHblE CTeNeHU okucieHus. CTpoeHue u
¢u3nueckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAAa M CEpBHI.
AnnotponHsle MOIU(UKAUK KUCIOpOJa U cepbl. XHUMHUYECKHE
cBoiictBa cepel. CepoBomopon, cTpoeHue, (Qusndeckue U
XxUMHuyeckre cBoiictBa. Okcuzabl cepbl Kak  IPEICTaBUTENH
KHACJIOTHBIX OKcHI0B. CepHasi KUCIOTa, (pU3HUECKHE U XUMHUYECKHUE
cBoiicTBa (oOmMe Kak MpeACTaBUTENs  Kjacca KUCIOT U
cnenuduyeckne). XUMHYECKHE pEaKIUH, JIeKAle B OCHOBE
OPOMBIIIJICHHOTO  croco0a  MOJYy4YeHHs  CepHOM  KHCIOTHI.
[Tpumenenne. Conu cepHON KHUCIIOTHI, KaueCTBEHHAas peakuus Ha
cyinbdar-uoH. HaxoxxaeHue ceppl U €€ COCIUHEHUH B MPUPOJE.
XUMHUYECKOE 3arps3HEHNE OKPYIKaIOIIeH Cpebl COSTUHEHUSIMHU CePhI
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI

€Tro IpCAOTBpaAICHHA

2.3

OOmast xapakrepucTuka 31eMeHTOoB VA-rpynnsl. OcobGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHMs. A30T,
pacrpocTpaHeHHe B NMpHUpoe, pu3nueckue U XUMHUECKUE CBOMCTBA.
KpyroBopor a3zora B mnpupone. AMMHAK, €ro (QU3NYECKUE U
XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U NpuMeHeHue. Conu aMMOHUS,
ux  (Qusmueckue W XUMHUYECKHE  CBOWCTBA, IMPHUMEHEHHUE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHS. A30THas KHCJIOTa, €€
nojiyueHue, (u3MUecKue M XHUMHUYECKHMEe CBOMCTBa (0OmMe Kak
IpeCcTaBuUTeNs Kiacca KUCIOT U cnenuduyeckue). Vcnonbp3zoBanue
HUTPATOB U COJIEHl aMMOHMS B KaueCTBE MHUHEpaJbHBIX YyI0OpEHUH.
XVWMHYECKOE 3arpsA3HEHUE OKpYXKaroIled Cpeapl COEIUHEHUSIMU
a3oTa (KUCJIOTHBIE JOXIHM, 3arps3HEHHE BO3]yXa, IIOYBBI U

BOJIOEMOB)

2.4

®dochop, amrorpornable Moaudukamuu docdopa, duznUecKkue u
xumuyeckue cpoictBa. Oxcun ¢ocdopa(V) u dpocdopnas xucnora,
¢dusnyeckue U XMMHUYECKHE CBOWCTBA, moiyueHue. Vcnonb3oBaHue

¢dochaToB B KauecTBE MUHEPATBbHBIX YI0OpEHUI

2.5

OO6mast xapakrepuctuka syeMeHToB [VA-rpynmel. OcobeHHOCTH

CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHMs. YTJIEpOs,




QUIOTPONHBIE  MOJU(HKAIMK, PACIpPOCTpaHEHHE B  TNPHUPOJE,
¢usnueckne W XuUMHUYECKHe cBoiicTBa. AncopOuus. Kpyrosopor
yraepoga B mnpupone. Oxkcuabl yriepoaa, ux (Qusmdeckue u
XMMHYECKHE CBOMCTBA, NEHCTBHE HA )KUBBIC OPTaHU3MBI, ITOJyYEeHHUE
U TPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yriepona(IV); rumoresa rmoOanmbHOrO MOTEIUICHHS — KIMMATa,
NapHUKOBBIN 3¢ (eKT. YroapHas KUCIOTa U €€ CONH, UX (PU3HUECKUe
U XMMHUYECKHE CBOWCTBA, MOJNyueHUEe W npuMeHeHue. KauectBenHas
peakuus Ha KapOoHaT-MOHBI. Vcmonp3oBaHHe KapOOHATOB B OBITY,

MCIUIHUHEC, IPOMBIINIJICHHOCTU U CCIILCKOM XO035MCTBE

2.6

[lepBoHayanbHble MOHATHS OO0 OPraHWYECKUX BELIECTBAX KakK O
COCJMHEHUAX yriepoja (MeTaH, 3TaH, TWJICH, AleTUJIeH, 3TAHOI,
[JIMLEPUH, YKCYCHas KuciioTa). X cocTaB M XMMUYECKOE CTPOEHUE.
[TonsaTHe O OMOJOrMYECKM BAXKHBIX BEIIECTBaX: JKUpPax, Oenkax,
YIJ€BOJaX — U UX POJIM B KU3HU 4esloBeKa. MarepuanbHOe €IUHCTBO

OPraHu4YCCKuX U HCOPraHU4YCCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKUE CBOWCTBA, MOJIYYEHHE U
npuMeHenne. CoeauHeHUs KpeMHMs B mpupozae.  OO6mue
npeacraBieHuss 006 oxcuae kpemHusA(IV) u KpeMHUEBOW KHCIOTE.
Cunukarsl, 1754 UCIIOJIb30BaHUE B ObITY, MEIUIINHE,
IPOMBINUIEHHOCTH.  BaxHeimne  crpouTenbHbIE — MaTepHalIbl:
KepaMuKa, CTEeKJIO, IIeMEHT, OerToH, xene300eToH. IIpobiembl
0€30MacHOr0  HMCHOJIb30BAaHUS  CTPOUTENIBHBIX  MaTepHalloB B

IOBCEIHEBHOMN KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: H3yueHHe OOpa3lloB HEOPTraHMYECKHX
BEIIECTB, CBOWCTB COJITHOW KHCJIOTBI, TPOBEJICHHE KauyeCTBEHHBIX
peakiuii Ha XJOPUA-UOHBI U HAONIOJACHHE TPU3HAKOB UX
NPOTEKAHUS; ONBITHL, OTpaKAIOMMe (U3MUECKHE W XUMHUYECKUE
CBOWCTBA TaJIOTEHOB U UX COCIUHEHUH (BO3MOYKHO HCIOJIb30BAHUE
BHUJICOMATEPHAJIOB); O3HAKOMJIGHHE C o0pa3liaMu  XJIOPHOB
(raoreHusI0B); O3HAKOMJIEHHME ¢ oOpasmamu cepel u €€
COCIMHEHUSIMU  (BO3MOXKHO HCIIOJI30BaHUE BHUIEOMATEPHAIIOB);
HaOJrofleHne Tmporecca OOyriaMBaHMs caxapa I0Ja JeHCTBUEM

KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI, H3y4YE€HHUE XHMUYECKHUX




CBOMCTB pa30aBIEHHOW CEPHOU KUCIOTHI, MPOBEICHNE KAaueCTBEHHOM
peaKkuuu Ha Cyib(aT-uoH U HAOIIOJCHUE NpPU3HAKa e€ MPOTEKAHUS;
O3HaKOMJICHHE ¢ (M3MYECKMMHU CBOMCTBaMH a30Ta, ¢ocdopa u ux
COEMHEHUH  (BO3MOXHO  HCIOJb30BAHHWE  BHUJEOMATEpPHAJIOB),
oOpa3maMu  a30THBIX M (QOCHOpPHBIX YyAOOpEHMIi; MOTydYEeHHE,
coOMpaHue, paclio3HaBaHME W U3yYeHHE CBOICTB aMMHAaKa;
NPOBE/ICHUE KAaUeCTBEHHBIX PEaKIMi HAa HOH aMMOHUS 1 QocdaT-nuoH
U M3y4YCHHWE TPU3HAKOB UX MPOTEKaHHs, B3aUMOCHCTBUE
KOHIICHTPUPOBAHHONW ~a30THOM KHUCIOTBI C MeAbi0 (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3ydeHHe Moienei
KPUCTANIMYECKUX  pemeérok  anMasa, rpadura, QysiepeHa;
O3HAKOMJICHHE C TIPOLECCOM aJCOPOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM NPOTHUBOrasa; MOJy4YEeHHUE,
coOupaHue, pacro3HaBaHUE W U3yYCHHE CBOWMCTB YIJIEKHCIIOTO Ta3a;
IPOBE/ICHUE KaueCTBEHHBIX peakluil Ha KapOOHAT- U CHUIIMKAT-HOHBI
U U3yYeHHE TMPHU3HAKOB WX TPOTEKAHUS; O3HAKOMIIGHHE C
OPOAYKIUEH CHJIMKAaTHON HPOMBIIIJICHHOCTH; peleHue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeiIe HeMeTaTbl U UX

COCAUHCHU»

Mertamisl 1 uxX COCIUHCHUA

3.1

OOmiass xapakTepuCTHKa XUMHYECKHX DJIEMEHTOB — METalIOB Ha
OCHOBaHUU UX MojoxeHus B [lepuoanueckoit cucteMe XUMHUYECKUX
anemenToB J[.MI. MengaeneeBa u crpoeHuss aromoB. CTpoeHue
METAJUIOB. Meramnmnueckas CBSI3b u MeTajinyecKas
KPUCTAJIIIMYECKAsT PEIIETKA. DIEKTPOXUMHUECKUN DPsIi HANPsSHKEHUN

MCTaJlJIOB

3.2

Ou3nyeckue U XUMHYECKHE CBOWCTBAa MeTawioB. OOmue crnocoObl
noJlyueHus: MetayuioB. [loHATHE O KOPpPO3UM METANIJIOB, OCHOBHBIE
crocoObl 3ammThl MX OT Koppo3duu. CrumaBbl (cTamb, YYTyH,
TIOpATIOMUHHAKN, OpoH3a) W WX TPUMEHEHHE B OBITY H

MMPOMBIIIIICHHOCTHU

3.3

[Ilenounsle MeTayuibl: MONOXKeHHEe B llepuonnmueckorr cucreme
xumudeckux snaeMeHToB .M. MenpaeneeBa; cTpoeHHE UX aTOMOB;

HaxoXxjaeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha




npuMmepe HaTpusl U Kanus). OKCUIIbl U THAPOKCHU/IBI HATPUS U KaJIMsl.

HpI/IMeHCHI/Ie IICJI0OYHBIX METAJIJIOB U UX COC,Z[I/IHGHI/Iﬁ

3.4

[llenoyno3eMenbHbIE METAUIbl MAarHUW M KalblMM: IOJI0XKEHHUE B
Ilepuonnueckoid  cucreMe  XUMUYECKHX  dineMeHToB  JI.I.
MeHnneneeBa; CTpPOEGHHE HMX aTOMOB; HAaXOXJICHUE B IPUPOJE.
dusznueckue M XHUMHYSCKHE CBOWCTBA MarHus ©  KaJabLus.
BaxHeiime coenuHEHHS Kaiblus (OKCHA, THAPOKCHI, COJIH).

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHuit: nonoxkenue B Ilepuonmyeckoil cucreMe XUMHUYECKHUX
anementoB .M. MeHnneneeBa; cTpoeHuMEe aroMa; HaxOXIECHUE B
npupoge. dusndyeckne W XMMHYECKHME CBOMCTBA  AIOMHUHMS.

AM(bOTepHBIC CBOMCTBa OKCHJa U THAPOKCH A AJIFOMUHHA

3.6

XKenezo: mnonoxenne B Ilepuonmueckoil cucreMe XUMHYECKHX
sanementoB J[.MI. MenaeneeBa; CTpOEHME aToOMa; HAXOXKICHHUE B
npupone. dusnueckne U XUMUYECKHE CBOMCTBa kene3a. OKcHIbI,
ruapokcuabl u conu xxene3a(ll) u sxenesa(Ill), ux cocras, cBoiicTBa 1

MOJIYyUCHHUC

3.7

XVUMUYECKUH HKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMy METaJlJIOB U
CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBAMH; H3YyYEHUE pPE3YyJIbTaTOB
KOPPO3MH METAIOB (BO3MOYKHO HCIIOJIb30BaHUE BHUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCHAA KalbLIUsS M HATpUS C BOJOU
(BO3MOKHO  HCIIOJIb30BAaHME BHUAEOMATEPUAIOB); HCCIIEAOBAaHHE
CBOMWCTB KECTKOM BOJBI; MpoLEcca TOPEHHS Keje3a B KHUCIOPOJE
(BOBMOKHO  HCMOJb30BaHUE  BUIEOMATEPHATIOB);  NPU3HAKOB
NPOTEKaHUsl KaueCTBEHHBIX PEAKLMIl Ha HOHBI (MarHus, KaibLMs,
amomuHus, nuHka, xenesa(ll) u xenesa(Ill), menu(Il); nHaGnaronenue
U OINKMCAHME IPOLECCOB OKPALIMBAHMUA IUIAMEHM HMOHAMU HaTpus,
Kamusl U KanblUsg (BO3MOXHO HCIOJIb30BaHUE BUIAEOMATEPUAJIOB);
uccieioBaHie aM(OTepHBIX CBOWCTB THAPOKCHIA AIIOMUHHUS U
TUAPOKCUIA IIUHKA; PEIICHHE SKCIIEPUMEHTAJbHBIX 3aJad IO TeMe

«Baxneiyue MeTaIbl U UX COSIHMHECHUS

XuUMHA U OKpYyKaroLias cpeaa

41

Hosrle MaTCepHralibl W TCXHOJIOTHH. BGH_ICCTBa U Marcpuajibl B




MOBCEIHEBHOW KHU3HU 4YeJNOBEKa. XUMHUS U 310poBbe. bezonmacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuili B ObiTy. IlepBas

IIOMOIIB ITPU XUMHUYCCKUX OXKOraX MU OTpaBJICHUAX

OCHOBBI 3KOJIOTUYECKOU rpaMOTHOCTH. XUMHUUECKOE 3arpsA3HCHHUC

okpyxaroueit cpenbl [1/IK. Poib XuMuu B pelIEeHUH 3KOJIOTMYECKUX

4.2 npobnem. [IpupomHble  HCTOYHUKH  YIIIEBOAOPOAOB  (YroJib,
NPUPOIHBIH ra3, HeTh), IPOAYKTHI UX MEPePaObOTKH, UX POJb B OBITY
Y ITPOMBIIIJICHHOCTH

43 XUMHUYECKUN  HKCHEPUMEHT: H3ydyeHHEe 00pas3loB MaTepualloB

(CTCKHO, CILIaBbl MCTAJJIOB, ITOJIUMEPHLIC MaTepI/IaJ'IBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHO
OBPA3OBATEJIBHON MTPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

Kon
npoBeps
€MOro
TpedoBa
HUs

IIpoBepsiemblie TPeOOBaHMS K NPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsI HA OCHOBE
orocC

[IpencraBnenue:

11

0 MM03HAaBa€MOCTHU SIBJICHUH MPUPObI, TOHUMAHUE OOBbEKTUBHOM
3HaYMMOCTH OCHOB  XMMHYECKOH HayKl Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOLIEH KYyJIbTYpHI
U IPAKTUYECKOM  JNEATEIIBHOCTU  4YEJIOBEKA B  YCIIOBHAX
COBPEMEHHOro oOOlIeCTBa; MOHMMAHHE MECTa XUMHUHU Cpeau

JIPYTHUX €CTECTBEHHBIX HayK

1.2

(¢} HayYHBbIX MCTOdAaX IIO3HAaHUs, B TOM qucCie
OKCIICPUMCHTAJIIBHBIX U TCOPETUYCCKUX METOJAX HCCICAOBAHHA
BCIICCTB u HN3YUCHUA XHUMHUYCCKUX peaKHHﬁ; YMCHHUC
HUCIIOJIB30BaTh MOJACIH JJIsA 00BICHECHUS CTPOCHUA aTOMOB H

MOIJICKYII

13

0 cdepax npodeccuOoHANbHON JesITeIbHOCTH, CBS3aHHBIX C
XUMHAEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX XUMHUYECKONH HAyKH, YTO MO3BOJIUT 00YUarOIIUMCS
paccmartpuBaTh  XMMHIO  Kak  chepy cBoeill  Oynymiei
npoeCCUOHATBHON  JEATENIbHOCTH UM ClIeNaTh OCO3HAHHBIN
BBIOOpP XMMHMM KakK MpOQUIBHOrO MpeaMeTa MpH IMepexojie Ha

YPOBEHB CPEAHETO 00IIero 00pa3oBaHus

Bianenne cucteMoil XMUMHUYECKUX 3HAHUM U YMEHUE MPUMEHSTh

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BaXXHEHITHE XUMHUUECKHUE TTOHATHS: XUMHUYCCKUH QJIEMCHT, aTOM,

MOIJICKYJIa, BEIIECTBO, MMPOCTOC 1 CJIOKHOC BCIICCTBO, OAHOPOJHAA




U  HEOJHOPOJHAsT CMEChb, OTHOCUTEJIbHBIE AaTOMHAas U
MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MOJIApHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COIb
(cpenHsisi), XuMUYECKast peaKIys, peakuu COCTUHCHHS, PEaKITIH
Pa3NOKEHUs, PEAKIIUN 3aMEIICHHSI, peaKIni OOMEHa, TeTUIOBOM
a3 dexT peakuu, 3K30- U YHAOTSPMUUCCKUE PEAKIINH, PACTBOP,
MaccoBasl JI0JIsI XMMHYECKOI'0 DJICMEHTA B COCIMHCHUN, MacCOBas
JIOJISL U IPOILEHTHAsT KOHIICHTPAIUA BEILIECTBA B PacTBOPE, AAPO
aToMa, JJIEKTPOHHBIA CIIOW aroma, aToMHasi OpOUTalb, PaIgNycC
aToMa, BaAJICHTHOCTBb, CTCIICHb OKHUCJICHHUS, XUMHUYCCKasA CBA3b,
AJIEKTPOOTPHUIIATEIHFHOCTD, MOJISIPHASI U HETIOJISIPHAs: KOBAJICHTHAS
CBA3b, MOHHAA CBiA3b, MCTAJJIMYCCKasA CBA3b, KpI/ICTaJIJII/I‘IeCKaH
pemérka (aToMHasi, MOHHAs, METaJUIMYECKas, MOJEKYJspHas),
WOH, KAaTHOH, AaHHWOH, DOJEKTPOJUT H  HEIJIEKTPOJIUT,
AJICKTPOJIMTUYECKAS JUCCOIMALIMS, PEAaKIMd HOHHOTO OOMEHa,
OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKHI/II/I, OKHUCIUTECIb U
BOCCTAHOBUTENb, OKUCIEHHWE WU BOCCTAHOBJIIEHUE, 3JIEKTPOJIU3,
XUMHUYECKOEe paBHOBECHE, 0OpaTHUMble U HEOOpaTUMbIE peaKlnu,
CKOpPOCTh XMMHUYECKOM peakuuu, karanuzarop, [1JIK, koppozus

METaJJIOB, CITJIABEI

2.2

OCHOBOITOJIArar0IMe 3aKOHbI XUMUM: 3aKOH COXPAHEHUS MACCHI,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaIPO

2.3

TCOpUU XHUMHH: ATOMHO-MOJICKYJISIpHAasd TCOpU:, TCOPUA

AIEKTPOJIUTAYECKON AUCCOITUAITITI

Brnanenue ocHOBaMH XMMUYECKOW TPaMOTHOCTH, BKJTIOUYAFOIIICH:

3.1

YMEHHE TPaBWIBHO WCIOJIh30BaTh HM3yYCHHBIE BEIIECTBA W
MaTepHaibl (B TOM YMCIIe MUHEpaJIbHbIE YI00pEHHs, METAIbl U
CIUIaBBI, TPOAYKTHI TIEPEPAOOTKH MPHUPOJHBIX HCTOYHUKOB
YIJIEBOAOPOAOB (YIJisl, MPUPOJHOrO rasza, He(pTH) B OBITY,
CEeITbCKOM XO3SIICTBE, HAa MPOU3BOJICTBE M MMOHMMaHUE 3HAYCHUS
KHUPOB, OCJIKOB, YIJIEBOJAOB i OpraHM3Ma YeloBeKa,; yMEHHE
MIPOTHO3MPOBATH BIMSHHUE BEIIECTB M XMMUYECKHUX IPOIIECCOB Ha

OpPraHM3M YEJIOBEKA U OKPY’KAIOIYI0 IPUPOJIHYIO CpERY




3.2

YMCHHUC HWHTCTPUPOBATH XHUMHUYCCKUC 3HAHUA CO 3HAHUAMHA

JOPYTUX Y4eOHBIX IPEIMETOB

3.3

HaJMuue ombplTa paboThl C  Pa3IMYHBIMU  MCTOYHUKAMU
uHpOpPMAIIMM TIO0 XUMHMU (Hay4yHas W HAyYHO-TIOMYJIApHAs

JAUTEepaTypa, CII0BapH, CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O B€HIECTBAX, UX
npeBpaliCHUAX MW IMPAKTUYCCKOM TNPUMCHCHUM W YMCHHUC

HCIOJb30BaTh €€ NJIs pemCHuA y‘le6HO-H03HaBaTCJ'IBHBIX 3a1a4

Bitanenue ocHOBaMHU MOHATUIHOIO almapara 1 CUMBOJIMYECKOIO
s3plKa XUMHHM JUIsL COCTaBJI€HUS (QOpMYyJT HEOPraHUYECKUX
BELIECTB, YPAaBHEHMM XMMHYECKUX pEaKkLUH; OCHOBaMHU

xumuueckort HomeHknatypsl (IUPAC u TprBHaIIBHOI)

YMeHue  0OOBACHATH  CBSI3b  IIOJIOKEHHUSI  JJIEMEHTa B
[Iepuonnueckoil cUCTEME C YHCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsia s/pa,
o0liee 4KCIIO DJIEKTPOHOB), PaACHpeeNIeHUEeM JJIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSM aTOMOB TMEpPBBIX TPEX MEPHOIOB,

KaJlug 1 KaJIbIUs

IIpeacraBnenne O MEPUOAUYECKOM 3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHUX JIEMEHTOB (pammyc aToma,
JIEKTPOOTPHUIATENBHOCTh), MPOCTBIX W CIOXHBIX BELIECTB OT
MOJIOKEHUs 371eMeHTOB B llepnoanueckoil cucreme (B MajbIx
NepUosiaX M TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOI'O CTPOEHMS

aroMa

YMmeHue knaccuumpoBaTh:

7.1

XUMHUYCCKUEC SJICMCHTBI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pCAKIIUU

YMeHue onpenessrh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCJIICHHS XHUMHWYECKHX 3JJIEMEHTOB,

3apsii MOHA

8.2

BHUJI XUMUYECKON CBA3U U TUI KPUCTAJUIMYECKON CTPYKTYpHI B




COCIUHCHUAX

XapakTep cpeabl B BOJIHBIX pacTBOpPax BEIIECTB (KUCIOT,

8.3
OCHOBaHUH)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu30BaTh PU3NIECKUE U XMMUYECKHE CBOMCTBA!

MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpadur, anmas,

9.1 KpeMHUuH, a3ot, (ocdop, cepa, XJop, HATPUH, KalIHii, MarHUH,
KaJIbIIUH, aTIOMUHUH, JKeJe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOAA,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOAOPOI, OKCHUIBI U THAPOKCHUIBI
metaiioB I-1IA rpynn, amomunus, meau (1), nunka, xenesa (11

9.2 u III), oxcugwl yrnepoma (II u IV), kpemuus (IV), azota u
docpopa (Il u V), cepur (IV m VI), cepHucras, cepHas,
azoTHcTass, a30THasgA, QocdopHas, yroiapHas, KpeMHHEBas
KHUCJIOTA ¥ UX COJIH)
MIPOTHO3UPOBaTh M XapaKTepU30BaThb CBOMCTBA BEIIECTB B

93 3aBHCUMOCTH OT MX COCTaBa U CTPOEHUs, IPUMEHEHHUE BEIECTB

' B 3aBHCHMOCTHM OT HUX CBOMCTB, BO3MOKHOCTh NPOTEKAHHUS

XUMHUYECKHX MPEBPAIIEHUH B pa3IMYHbIX YCIOBHIX

10 YMeHHe COCTaBIATh MOJIEKYJISIDHBIE WM HOHHBIE YpaBHEHHUS
peaKuuii, B TOM YHCIIE:

10.1 peaxkuuii HFOHHOro OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX pEeaKIUil

103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBAa M3YyUEHHBIX KIJIACCOB

' (Tpyri) HeOpraHM4YECKHUX BEIIECTB

10.4 MOJITBEPKTAIOIINX TeHETUIECKYIO B3aUMOCBSI3b MEX Ty HUIMHU

11 YMeHue BBIYUCTATh (MIPOBOIUTH PACcU€Thl):

111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB,

' MacCOBYIO JIOJIF0 XUMHYECKOTO JIEMEHTA B COEIMHEHUN

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on

114 M0 YPaBHCHUSM XHMHUYECKHX PEAKIUHA M HAXOIUTh KOJUYECTBO




BELIECTBA, 00BEM U MACCy PEareHTOB WIN IPOAYKTOB PEaKLIUU

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMHM METOJIaMH HAy4HOTO T[O3HaHHWA (HaOroaeHue,
U3MEpEeHHUe, OHKCIEPUMEHT, MOJCIUPOBAHKUE) MPU HIyYECHUU
BEIIECTB M XHWMHUYECKUX SBICHHH;, yMeHHE C(HOPMYIUPOBATH

po0JIeMy U MPEAIOKUTh MYTH €€ peleHus

12.2

0e30macHoi paboThl ¢ XUMUYECKUMU BEIIECTBAMHU, XUMHUECKOM

MOCY10¥ U J1abOpaTOpPHBIM 000PYIOBAHUEM

12.3

npaBujiaMd ~ 0e30MacHOro  oOpalieHuss € BEIIEeCTBAMH,
UCIONIb3YEMbIMH B TOBCEAHEBHOW  JKM3HHM, IpaBUIaMU
MOBEJICHUs B IEJISIX COEpex)eHUs 30pOBbsl U OKpYXKarollen
MIPUPOJHON CpeJibl; TOHUMaHue Bpeaa (OMacHOCTH) BO3ACHCTBUS
Ha JKWBBIC OpPraHWU3MbI OIPEACIEHHBIX BEIIECTB, CIIOCOOOB

YMCHBIICHUS U NPCAOTBPALICHUA UX BPCAHOT'O BO3/ICHUCTBUS

13

Hammaue MMPAKTUYCCKUX HaBBIKOB IIJIAaHUPOBAHUA n

OCYHICCTBJICHHUA CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUC W  ONMCAaHHC (1)I/I3I/I‘~IGCKI/IX CBOICTB BCIICCTB,
O3HAKOMJICHUC C (I)I/I3I/I‘-ICCKI/IMI/I N XUMHUYCCKUMU SABJICHHAMMU,
OIIBIThI, UWJUIFOCTPUPYIOIIUE TTPHU3HAKKW NPOTECKAHUA XUMHNUYCCKUX

peakuui

13.2

HU3YyUCHUC CII0CO00B pasaCICHUA cMecei

13.3

MOJy4YeHHE KHCIOpOJa M H3YYEHHUE €ro CBOWCTB; IOJIy4EHHUE
BOZOPOJA M HM3YYEHUE €ro CBOMCTB; IOJyYEHHUE YTJIEKUCIIOTO
ra3a 4 M3y4eHHE €ro CBOWCTB; MOJyY€HUE aMMHaKa U U3ydeHHe

€TI0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOW JoJiei

PacTBOPEHHOTO BEMIECTBA

13.5

MpUMEHEHHE  WHIUKATOpOB  (JlakMyca, METWJIOpaHXka |
¢deHongTanenna) A ONpeNeNieHHs — XapakTepa Cpenbl B

pacTBOpaxX KUCIOT M IIEJTIOYEH

13.6

HUCCICIOBAaHUEC M OIIMCAHHEC CBOICTB HCOPTraHNYCCKUX BCHICCTB
Pa3JIMYHbIX KJIACCOB; H3YUCHUC B3aHMOI[eI>'ICTBPISI KHUCJIOT C

METaJlllaMH, OKCHaAaMH METAJIIIOB, PacTBOPUMBIMHU n




HEpPACTBOPUMBIMU  OCHOBAHHUSIMH,  COJIIMM;  IIOJIyuY€HUE
HEpacTBOPUMBIX OCHOBAHMH; BBITECHEHHE OJHOI0 MeTaja
IPYTUM U3 pacTBOpA COJIU; UCCIEJOBaHUE aM(pOTEPHBIX CBONCTB

TUAPOKCHUAOB aJIOMUHUS U ITUHKA

13.7

PEIICHUE OJOKCIICPUMCHTAJIBHBIX 3aaad II0 TEMaM: «OcHOBHEIC
KJIaCChl HCOPraHUYCCKHUX COGI[PIHGHHﬁ»; «9JICKTPOHI/ITI/I‘ICCK3H
JUcconuanus), «BakHelme HeMeTalibl U uX COCAUHCHUA»,

«Bakuelnime MeTaiIbl U UX COCAUHEHUA

13.8

XUMHAYECKHE OKCIEPUMEHTBI, HIUTFOCTPUPYIONIUE TPU3HAKH
MPOTEKAHMS PEAKIMi MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIUH
Ha MOPUCYTCTBYIONIME B BOJHBIX PAacTBOpax HMOHBI: XJIOPHU-,
Opomun-, woaua-, cymnbdar-, docdar-, xkapOOHAT-, CHIUKAT-
AQHWOHBI, THUAPOKCHI-MOHBI, KATHOHBl aMMOHWHs, MAarHus,
KaJbIMs, aIOMHHUS, Kene3a (2+) m xkemesa (3+), meau (2+),

UHKA

14

VYmenue:

14.1

MIPE/ICTaBIATh PE3yJbTaThl IKCHEPUMEHTa B (hOpME BBIBOJOB,
JI0Ka3aTeNbCTB, IPa(UKOB U TaOIUI] U BBISIBIIATH SMIUPUUYECKHE

3dKOHOMCPHOCTHU

14.2

YCTaHABIMBATh  CBSI3W  MEXAY peaJbHO  HaOJII0JaeMbIMU
XUMUYECKUMU SIBICHUSMHU WU IIPOLECCAMHU, NMPOUCXOIALIUMU B
Makpo- M MHUKPOMHUpPE, OOBSACHATH MNPUUYMHBI MHOTI000pa3us

BCHIICCTB




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX
HA OCHOBHOM T'OCYJAPCTBEHHOM 2K3AMEHE I10

XUMHUHN
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHMS
1 IlepBOHaYaIbHBIE XUMUYECKHUE TOHATUS
11 Uucteie BemectBa u cMecu. CriocoObl pa3iejieHus: cMeceit
19 AToMBI M MoJieKyJlbl. XuUMUYeckue  dieMeHTbl.  CUMBOJIBI
' XUMHYECKHX 3JIEMEHTOB. [IpocThIe U CII0KHBIE BELLIECTBA.
13 Xumndeckass — ¢opmyna.  BaleHTHOCTP  aTOMOB  XMMHYECKHX
' 371eMEeHTOB. CTENIEHb OKUCIICHUS
3aKOH IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBbHAs AaTOMHas
14 Mmacca. OTHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBasg 0
XUMHUYECKOT0 JIEMEHTA B COCUHEHUH
KonnyectBo Bemectsa. Mosb. MonsipHas Macca. MossipHbI 00BbEM
15 ra3oB. B3aumocBs3p KoJIMYeCTBa, Macchl M 4YHCIa CTPYKTYPHBIX
€MHUL BELIECTBA
duznyeckne U XMMHUUYECKHE SABICHHUS. XMMUYECKash peaklus U e
1.6 MpU3HAKU. 3aKOH COXPAaHEHUS MacChl BEHIECTB. XUMHYECKHE
YpaBHEHMUS
5 Ilepnonnueckuit 3akoH u Ilepmonmueckas cucTeMa XUMHUYECKHX
anemenToB J[.1. Menneneesa. CTpoeHne aToMoB
Ilepuognueckuii  3axkoH. llepuommueckas cucreMa XUMHUYECKUX
2.1 anemenToB JI.W. Menneneesa. Ilepuoasl u rpynmnel. Pusnyeckui
CMBICJI ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIILI JJIEMEHTA
Crpoenne atoMoB. CocTaB aTOMHBIX sifep. M30Tonel. DIeKTpOHBI.
2.2 CrpoeHne 3JeKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XUMHYECKUX
aneMeHToB llepnoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XHWMHYECKHX 3JIEMEHTOB
23 NEPBBIX TPEX TMEPUOJOB, Kalus, Kaiblus (paauyca aToOMOB,

OJICKTPOOTPHUHIATCIBHOCTH, MCTAIMYCCKUX MW HCEMCTAINIMYCCKUX

CBOMCTB) M HX COEIMHEHUA B COOTBETCTBUU C MOJOKEHUEM




9JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX aTOMOB

CTpOCHI/IC BE€OICCTBa

3.1

Xumnueckasi cBsizb. KoBajieHTHast (TOJIIpHAsI M HETIOJISIPHASI) CBA3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. VMlOHHasi CBS3b.

Merannuueckas cBA3b

3.2

Tumnsl KPUCTAIINYECKUX peeToK (aromHas, VOHHA,
METaJJIMYecKasi), 3aBUCUMOCTb CBOWCTB BEIECTBA OT THIA

KPUCTAJUIMYECKOW PEIETKN U BUJIa XMMUYECKOU CBSI3U

Baxneiimme npeacTaBUTENN HEOPraHUYECKUX BemecTB. Hemeramsl

U UX COeIUMHEHHUS. MeTajbl U UX COCAUHEHMUS
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Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHHMYECKHX COCIMHCHUIL:
OKCHJIOB (coseo0Opa3yrolye: OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIE) U
HecoseoOpa3yromye; OCHOBaHWUN  (IIENOYM W HEPACTBOPUMBIC
OCHOBaHU); KUCIOT (KHCIOPOJCOACpkKAIIMEe U OECKUCIOPOIHBIC,

OJIHOOCHOBHBIE U MHOT'OOCHOBHEIE); COJIeH (CpeHUX U KUCIIBIX)

4.2

®u3nyeckue M XUMHUYECKHE  CBOMCTBA  NPOCTBIX  BEIIECTB-
HEMETAIJIOB: BOJOPOJIa, XJIopa, KUCIOPOaa, cephl, azoTa, ¢ocdopa,

yriaepojaa, KpeMHHUS

4.3

PuU3NYeCKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB:
JUTHS, HATPUs, Kajlds, MAarHus M KajbLUs, AJOMHHUS, XKeJe3a.

QHGKTpOXI/IMI/I‘leCKI/II\/’I psaa HaHpH)KeHHfI MCETAJIJIOB

4.4

dusznueckue M XHUMHUYECKHE CBOMCTBa BOJOPOJHBIX COeIMHEHMI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

®uU3NYeCKue U XUMUYECKHE CBOMCTBAa OKCHUIOB HEMETAIUIOB: CEPBI
(IV, V1), asora(ll, IV, V), dochopa(lll, V), yraepoma(ll, IV),

kpemuusi(IV). Ilonydenrne okCHI0B HEMETAIIIOB

4.6

Xumudeckue cBoicTBa okcumoB: metamioB |A-IIIA rpynm, nuHka,

memu(1l) u xenesa(Il, 11). [Tonmydenue okcua0B METAIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBaHUN M aM(OTEPHBIX THIPOKCUIOB (Ha
npuMepe TUAPOKCUIOB ANMIOMHUHUS, XKene3a, IUHKa). [lomyueHue

OCHOBaHUM U aM(POTEPHBIX THAPOKCHIOB

4.8

OOmme  XMMUYECKHMEe  CBOMCTBA  KHCJIOT:  XJOPOBOAOPOIHOM,




CEpOBOJIOPOJHOM, CEPHUCTOM, CEepHOW, a30THOW, QocdopHOH,
KPEMHHEBOM, YT OJIBHOM. OcoOble ~ XMMHYECKHE  CBOMCTBA

KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT. [lonydeHue kucior

49

OO0mme XMMHYECKHE CBOMCTBA cpeHux cotiei. [lomydenue coneit

4.10

[Tonyyenue, coOupaHue, pacrno3HaBaHWE BOJOPOJA, KHUCIOPOJa,

aMMHaKa, yrii€Kucjoro ra3a B J'Ia60paTOpI/II/I

411

[lomyyenne  ammmaka, CepHOM M a30THOM  KHCIOT B

npombIuieHHOCTH. O01IHe Crioco0b! OTYYESHUST METAIIOB
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I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEaAKIUN

5.1

Knaccudukanms XMMUYECKHX PEaKIUi MO Pa3IMYHBIM IpPU3HAKAM:
II0 YHCIy M COCTaBy Y4YacTBYIOIIMX B pPEAKIUM BEIIECTB, II0
TEINIOBOMY  3(PQeKTy, O M3MEHEHHUIO CTeleHEeH OKUCICHUs

XUMHUYCCKUX DJICMCHTOB

5.2

TermnoBoit  3ddekT XUMHUYECKON  peakiuH, TEePMOXUMHUYECKHE
ypaBHEHUsA. DK30- U SHJIOTEPMHUECKHE peakiuu. TepMoXxuMuyeckue

ypaBHEHUS

5.3

OKHCINTENFHOBOCCTAHOBUTEIILHBIC pCaknunu. Oxkucaurenu 151
BOCCTAaHOBUTCIIH. Hpoueccm OKHCJICHHUA )51 BOCCTAaHOBJICHUSI.

ONEKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTENBHOM peaKiiu

5.4

TeOpI/IH BHCKTPOJ'II/ITI/I‘ICCKOI\/’I JUCCOoHalu. KaTI/IOHBI, AHHUOHBI.
3J'IGKTpOJ'II/ITBI N HE3JICKTPOJIUTEIL. CunbHBIC U cla0bie QJICKTPOJIUTHI.

CrerneHp TUCCOIHAINT

5.5

Peakmun nonHoOrO oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOI'O

oOMeHa, MOJTHbIE U COKpAIlI€HHbIE HOHHBIE YPaBHEHUS peakLui

XHUMHS ¥ OKpyKaronias cpena

6.1

BemecTtBa u Marepuasibl B MOBCEJHEBHOM KWU3HU 4YeEJIOBEKA.
be3zomacHoe HCHONB30BaHME BELIECTB U XUMHYECKUX pPEAKLUN B
nabopatopun u OwITy. [lepBasi mOMOIIb TPU XUMUYECKUX OXKOTax U

OTpPaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpY>Karoleil cpeabl (KUCIOTHBIE JOXKIH,

3arps;3HEHUE  TIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI  €ro




npenorBpamieHus [IpenenpHas qomycTuMas KOHIICHTPAIUS BEIICCTB
(ITIK). Pons XuMuu B peIIeHUH SKOJOTUUECKHUX MPo0IeM. Y CHIICHHE

napHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIO0S

[Tpumenenue cepbl, azora, Qocdopa, yriepona, KpeMHHS U UX
COeI[I/IHeHI/Iﬁ B 6BITy, MCIUIIMHE, HNPOMBIIUICHHOCTU MW CCIBCKOM

xo3siiictBe. IlpuMeHeHne MeTalyioB W CIUIaBOB (CTajb, YYI'YH,

03 TIOPATIOMUHUANA, OpoH3a) B OBITY M  TNPOMBIIUIEHHOCTH UX
coeauHeHuil. IloHsATHE O KOPPO3MM METAJIJIOB, OCHOBHBIE CIOCOObI
3alIUTHI UX OT KOPPO3UHU
[TpupoaHble UCTOYHHMKH YTIIEBOJOPONOB (yrojb, MPUPOIHBIN Tas3,

6.4 He(Th), MPOAYKTHl MX mepepaboTku (O€H3MH), UX POJb B OBITY U
HPOMBIIIUIEHHOCTH
[lepBoHayanpHble NOHATUS OO0 OPraHMYECKUX BELIECTBAX KakK O

65 COCAMHEHUSX yriepona (MeTaH, 3TaH, ATHJICH, alETHJICH, JTaHOI,

' [JIMLEPUH, YKCycHas kuciora). [loHsatue o OMOIOrMYEcKH BaKHBIX
BEIIIECTBAX: )KUPaX, OeJIKax, YriaeBoax — M MX POJIH B KM3HU YEJIOBEKa

7 Pacuérsr:

7.1 1o ¢opMynaM XMMUYECKUX COeTUHEHUI

7.2 Macchl (MaccoBOil) JOIU pacCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOINYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET
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