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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C Yy4YETOM KOHUEMIMM TMPENnojaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBAET paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaromuxcs, ONpeAcssieT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbLHOM JEATENBbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0OydJaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI100aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

- CIOCOOCTBYET pealu3allid BO3MOXKHOCTEM JUIsi CaMOpa3BUTHUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

- BHOCHUT BKJIaJ B (D)OPMHPOBAHUE MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEM
OoOy4Jaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOM JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

- 3HAKOMHT CO CIMENU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



- COCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

- AaTOMHO-MOJIEKYJISIPHOT'O YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

- [lepuonuueckoro 3akona [[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

- YUEHUS O CTPOCHUM aTOMA U XUMUYECKOM CBSI3H;

- IPEJICTAaBJICHU 00 NEKTPOTUTUUECKOM JUCCOLMAIIMY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U OJTYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILLICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHne XMMHUM MPOUCXOIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3Y4YEHHBIX y4eOHbIX npeameToB: «Okpysxawommii mupy», «buomorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7a4a
y4eOHOTO TpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUH -
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKW, B MPHOOMIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B



(bOopMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0paIieHus ¢ BeeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHE 11eJ1, KaK:

- ¢opMUpOBaHHE WHTEUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

- HampaBJICHHOCTh OOYy4Y€HHUS HAa CHCTEMaTHYEeCKOEe MPHUOOIICHHE
oOydJaronmxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

- obecrieyeHne yCcloBUi, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00yYarOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

- (opmupoBanue o00mel (YHKIMOHATBHOM U E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
NesATEeIbHOCTH;

- popMupoBaHue y 00yUaroIMXxcs 'yMaHUCTUYECKUX OTHOILIEHUH, TOHUMaHUs
LHEHHOCTU XUMHUYECKHX 3HAHUH Ui BBIPAOOTKU 3KOJIOTMYECKHU LIEIeCO00pa3HOro
NOBEIEHUsI B OBITY M TPYIOBOW JEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHON CPENBL;

- pa3BUTHE MOTHBALUM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OO11ee Yncio 4acoB, OTBEAEHHBIX I U3YUECHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

- 3HAKOMCTBO C XUMUYECKOMW MOCYA0H, MpaBUiiaMU pabOThl B TaOOpaTOPUU U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KuclopoAa B JabopaTopud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H - alIoTpoIHas MOAU(UKALIHS KUCIOPOA.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon - aneMeHT u npoctoe BeuecTBo. HaxoxaeHrne Bo1opoia B IpUpoeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

- KAYECTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOa B BO3AYyX€, IMOJyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (moxkapa), 03HaKOMJIEHHE C 00pa3IiaMyi OKCHJIOB M OTIMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, rUmoTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNb, SIBICHHE.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJIa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJE3HBIC
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BerecTBo U XuMHYecKasi peakius

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KA U UX COCTUHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM DJJEMEHTOB B llepuonnueckon cucreme w
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCTy
¥ COCTaBy YYacCTBYIOIIMX B pPEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatre o karamuse. [IoHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW pPEAaKUUMU U IOJIOKEHUE XHMHYECKOIO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HWCIOJIb30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4Y€HUE U
pUMEHEHUe. DKOJIOTHYeCKrue MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHEe U XMMHYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJIYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

W3y4eHUE 00pa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBECHHBIX PEAKIIUI Ha XJIOPUJI-WOHBI U HAOIOJACHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJACHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yuEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOoKCcH bl U comu xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, KaJIbIIUs, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmromeHHMEe W omHMCcaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbI U KX COECIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

- IEHHOCTHOT'O OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

- MPEACTABICHUS O COLMAIBHBIX HOPMAax M IPABUIIAX MEXKIWYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW JESITEIBHOCTH MPHU BBIOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M TMOCTYNKH CBOMX TOBApHUIIEH C IMO3WLIHMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- MHPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE U XMMHUYECKOU PEaKInH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

- IO3HABATEIIbHbIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTAaMM, CIIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

- UHTEpec K OOYyYEeHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, FOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

- OCO3HAaHHE IIEHHOCTH HW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

- HTHTEpEC K MPAKTUUECKOMY M3YUYEHHIO Tpodeccuil U Tpyia pa3InyHoro posa,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHUsl C yYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

- JKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOILIEHUE K MPHUPOAE KaK HCTOUYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

- CIMIOCOOHOCTU MIPUMEHSITh 3HAHUS, MOJy4aeMble NMPU U3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

- YMEHHSI UCIOJb30BATh MPUEMBI JIOTMYECKOTO MBIIUJICHUS MPU OCBOEHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

- YMEHHE TPUMEHSITh B TMPOIECCE IMO3HAHUS MOHATUSA (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmylia M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

- YMEHHUE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAUY€CTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

- mpuoOpeTeHre OMbITa MO TUIAHUPOBAHHUIO, OpPraHU3AIlMd WU IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

- YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HH(POpPMAILIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



- YMEHHUE MPUMEHATH Pa3IMYHbIe METOMABI M 3aMpPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIKOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMHA CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAIMSIMU,

- YMEHHE WCIOJb30BaTh U AHAIM3HPOBATH B TMpoIlecce Y4eOHOU W
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

- YMEHMs 3aJlaBaTh BOINpPOCH (B XOJ€ auanora u (WiM) AUCKYCCHUHU) IIO
CYILIECTBY 00CYKIaeMOi1 TeMBbI, (POPMYIUPOBATH CBOU MPEMI0KEHHSI OTHOCUTEIBHO
BBITIOJTHEHUS IPEIJIOKEHHOM 3a/1a4u;

- yYMEHHMS MPEACTABIATH TMOJYYEHHBIE pE3yJlbTaThl I103HABATEIIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

- YMEHHSI Y4YeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

- YMEHHME CaMOCTOSATEJIBHO ONPENENATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
MHTEpIIpeTaluu, TPpeoOPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYyaIUsIX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, IK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakinmy,
AJIpO aToMa, dJEKTPOHHBIN CIOW aToMa, aTOMHast OpOUTalb, paguyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUui, €eCTECTBEHHO-HAyYHbIE METO/IbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4yacosB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas 00J1acThb
. bubnuoreka [IOK
1.1 €CTEeCTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YEJI0BEKA
bubmuoreka [IOK
1.2 BemrecTBa 1 XUMHUECKHE PEAKIIUH 15 1
B peart https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. Baxkneiine npeacTaBuTe/ i HEOPraHMYeCKUX BelleCTB
bu6nmorexa LIOK
2.1 Bosnyx. Kucnopon. IMonsarue 00 okcumax 6
- pos a https://m.edsoo.ru/7f41837¢
bu6nmorexa LIOK
2.2 Bonopoa. ITousitTie 0o KUCIIOTax U COMAX 8 1
HOPOAL https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonsitue 06 5 | | bubnmorexa LIOK
’ OCHOBAHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 1 1 bubnuotexa [JOK
' COeTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaKuuu



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

Ilepnonnueckuit 3akoH u Ilepuonnueckas
3.1 CHCTEMa XMMHUYECKHX dyeMeHToB /. 1. 7
MenaeneeBa. CtpoeHue aToma

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

319 Xumuueckas cBsizb. OKHCIUTEIHLHO- 2 bubmuorexa [JOK
' BOCCTaHOBUTEJIbHBIE pEAKLINU https://m.edsoo.ru/7f41837¢
bu6nmmoreka [IOK
14 15
TOTOTI0 paspety https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa [TOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



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

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB  TeM JaekTpoHHbIe (HU(POBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnea 1. BemecTBo M XuMH4yecKkmne peakiun
L1 [ToBTOpeHue u yriayOiaeHue 3HaHUN 5 | bubnmoreka [JOK
' OCHOBHBIX Pa3ZelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. g | | bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasibl M MX coeIMHEHHUS
21 OO11ast xapaKTepuCTHKa XUMUYECKHX 4 1 bubnnoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
) Py - -oP https://m.edsoo.ru/7f41a636
COETUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
23 aneMeHToB VA-rpynnsl. A3oT, pocho 7 1 Buommorexa LOK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
U UX COeIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [TOK
) . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTMHCHHMS
Hroro no pazneny 25



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

bu6mmoreka [IOK
3.1 00 i 4
HIHC CBOHCTEA METAILIoB hitps://m.edsoo.ru/741a636
bubmuorexa [JOK
32 B 5 16
aXHEHIINE METAIUIBI M X COSAUHEHUS https://m.cdsoo.ru/7f41a636
Hroro no pazaeny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
41 BemectBa u Matepuansl B ;KM3HU 3 bubnnoreka [JOK
) 4elloBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorera [TOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
. Tema ypoka Beero Konrpoabusie  IIpakTuyeckune S — o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypcnl
IIpenmer xumuu. Posbp xumuu B
1 JKU3HM YeioBeka. Tema u 1 https://m.edsoo.ru/7efb3c3c
BEIIECTBA
2 ToHATHE 0 METO/IAX MOSHAHM B 1 https://m.edsoo.ru/9f459¢9a
XUMHUHI
[TpakTuueckast padorta Ne 1
3 «HpaB.,HHa padoT! B 1abopatopun 1 https://m.edsoo.ru/ab2a57cb
U Ipu€MBbI 0OpaIeHus ¢
71a00paTOPHBIM 000PYI0BAaHUEM
4 ‘lucTEIe BEIECTBA H CMECH. . 1 https://m.edsoo.ru/8dffeead
CrniocoOsI pa3aenenus cMmecei
[IpakTuueckas pa6ora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKH MTOBApPEHHOM COMIM)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 (CMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/3a97f7¢6
AJIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/b44af747
10 3aKOH MOCTOAHCTBA COCTABA 1 https://m.edsoo.ru/3adc28cl

BEIECTB. XUMHUUIecKas hopmyra.



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

BanentHocTh aTOMOB XUMHUUECKUX
3JICMCHTOB

11

12

13

OTtHocuTenbHAsE ATOMHAs Macca.
OTtHocHTENbHASI MOJIEKYJISIPHAS
macca

MaccoBas J0JIA XUMHYCCKOI'O
3JIECMCHTA B COCIUMHCHNHU

KonuuectBo BemecTBa. Modb.
MounsipHas macca

https://m.edsoo.ru/fac67eel

https://m.eds00.ru/95bcb&85

https://m.edsoo.ru/668edb4a

14

15

16

Ddu3znuecKrue U XUMHUYECKIE
SIBIICHHS. XUMHUYEeCKast peakuuga
HpI/I3HaKI/I " YCJIOBUS IPOTCKAaHUA
XUMHNYCCKUX peaxunﬁ

3aKoH COXpaHEHUsI MaCChl
BEIIECTB. XUMHUYECKUE YPABHECHUS

https://m.edsoo.ru/8b878fct

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

18

19

20

Brrancnenus Koau4ecTsBa, MacChl
BEIL[ECTBA 10 YPAaBHEHUAM
XUMUYECKHUX PEAKLIUN

Knaccugukarus Xumuueckux
peakuuii (CoequHEeHHUs,
pa3ioXKeHus, 3aMeLIeHNs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-

sHIMKIoneauct. O0o0LIEeHue u
CUCTEMATHU3ALMS 3HAHUN

KonTponbnas padorta Nel o teme

«BemecTBa 1 XUMHYECKHE
PCaKIum»

https://m.edso0o0.ru/b1656492

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed

21

Bo3agyx — cMmech razos. Cocras
BO3ayxa. Kucimopom — aneMeHT u
npocroe BeniectBo. O30H

https://m.edsoo.ru/237315cf

22

duznyeckre 1 XUMUUECKHE
CBOMCTBA KHCJIOpOJia (peakuu
okucieHus, ropeaue). [lonstue 06
OoKcHAax

https://m.edsoo.ru/67245d2f

23

Crioco0bl ONTy4eHHs KUCTIOPO/ia B
naboparopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCJIOpOoJa

https://m.edsoo0.ru/896247cb

24

TennoBoii 3G PeKT XUMUIECKOI
peaKIuu, TIOHSATUE O
TEPMOXHUMHYECKOM YpaBHEHUH,
9K30- ¥ SHIOTEPMHUCCKUAX
peaKIusIx

https://m.edsoo.ru/4d71febb

25

26

27

28

TornuBo (HepTh, yrojib U METaH).
3arpsi3HeHue BO3AyXa, CoCOObI
€ro MpeIoTBpaIICHUS

[TpakTtuyeckas padora Ne 3 o
teme «[lonydyenue u cobupanue
KHUCJIOpOJa, U3YYEHHE €Tr0
CBOMCTBY

Bonopon — snemeHT 1 npocroe
BelecTBo. HaxoxmeHue B
npupoae

duszndeckre U XUMHUYECKIE
cBolicTBa Bojgopoaa. [Ipumenenue
BOJIOpOJIA

https://m.edsoo.ru/62a61752

https://m.eds00.ru/329545¢9

https://m.eds00.ru/2325645f

https://m.edsoo.ru/ae9eb4b5



https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5

29

IloHATHE O KUCIIOTAaX U COISIX

https://m.edsoo.ru/d743bf8d

30

31

CniocoObI nosty4eHust BOAOpoJia B
naboparopuu
[TpakTrueckas padora Ne 4 mo

teme «[lonydyenue u cobupanue
BOJIOPOIa, U3YUYCHHE €r0 CBOMCTB)

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

32

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoranpo

https://m.edsoo.ru/714a252d

33

34

35

Brrunciienus o0béMa, KOJIHYeCcTBa
BEILIECTBA Ia3a [0 €ro U3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BEMY

Brruncienus o0bEMOB ra3os 110
YPAaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

Ddusnyeckue 1 XUMHUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/25858514

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514c¢

36

Cocras ocuoBanuii. [Tloasarue 00
WHJAKAaTOpax

https://m.edsoo.ru/3d2634ef

37

Bona kak pactBopuTens.
HaCI)IHIGHHI)IG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBast 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/2b19b4el

38

[IpaxkTuueckas padora Ne 5 o
teme «[Ipurorosnenue pacTBopoB
C onpeAe€HHON MacCOBOM J0JIen
PacTBOPEHHOTO BEIIECTBA

https://m.edsoo.ru/9f55a219



https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219

39

KonTtponsnast padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/c1c97fe3

40

41

42

Oxcuppl: cocTaB, Ki1accupuKaims,
HOMEHKJIaTypa

[ToydeHne 1 XMUMUYECKHUE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX H
amM(OTEepHBIX OKCHIOB
OcHOBaHUS: COCTaB,
Ki1accuduKaiys, HOMEHKIAaTypa

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

43

44

45

HonyquHe U XUMHUYCCKHUC
CBOMCTBA OCHOBAHUIA

KucnoTsr: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/Iﬂ, HOMCHKIJIaTypa
HonyquHe 1 XUMHWYCCKHUEC
CBOMCTBA KHCIJIOT

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

47

48

49

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

[TpakTuyeckas padora Ne 6.
Pemenne sxcriepuMeHTaTBHBIX
3a1a4d 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTHMHEHUID)

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTMHEHNN

O00011eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eatb436

https://m.edsoo.ru/aedf982¢



https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e

50

KonTtponsnast padora Ne3 o reme

"OCHOBHBIE KJIaCCHI
HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/53e93cf2

51

[TepBbIe MOMBITKY KIIACCU(PUKAITUU
XUMHYECKHUX 31eMEHTOB. IloHnsTue

O rpymnmax CX0JHbIX 3JICMCHTOB

https://m.edsoo.ru/45cb955f

52

53

[lepuoauueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 3y1eMeHToB J[. 1.
MenpaeneeBa

[Tepuompl, TpyMIIbI, MOATPYIIIIBI

https://m.edsoo.ru/acfe3{3¢

https://m.edsoo.ru/dd7cc851

54

Crpoenue atomoB. CoctaB
aTOMHBIX sjiep. M3oTombl

https://m.edsoo.ru/b34e5fbl

55

CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK

aTOMOB 3JIEMEHTOB
[Tepnoanueckoii cucremst 1. 1.
Menpeneesa

https://m.edsoo.ru/fb64d6ef

56

57

58

XapakTepucTuka XUMHYECKOTO
AJIEMEHTA 110 €ro MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menpeneena

3nauenue [lepuoanueckoro
3aKOHA JUIS Pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4EHBIN, TEJArOr U IPakIaHNH
PesepBHrlit ypok. O000IeHHE U
CUCTEeMaTH3aIHsl 3HAHHH /

https://m.edsoo.ru/3627afb4

https://m.edso00.ru/83762e95

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢



https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c

Bcepocculickas npoBepoyHas
pabora

Kontponsnast padora Ne4 o reme

59 «Ctpoenue aroma. XUMHUYECKas 1 bubnuoreka [JOK
cBsi3b» / Beepoccutickas https://m.edsoo.ru/00adb486
npoBepouHas pabora
DIIEKTPOOTPULIATEIIHHOCTh aTOMOB

60 pooTPHII 1 https://m.eds00.1u/2667a766
XUMHYECKHUX DIIEMEHTOB

61 HNonnas xumnueckas CBA3b 1 https://m.edso00.ru/2628cf49
KoBanenTnas mmo a

62 BaJICHTHAA ToJApHas 1 https://m.eds00.ru/67{b6476
XUMHUUYECKAS CBSI3b
KoBanenTHas HemosspHas

63 1 https://m.edsoo.ru/f32e¢6211
XUMHUUYECKAS CBI3b

64 CrerneHp OKHUCICHUSI 1 https://m.edsoo.ru/fe73b9dc
OKHUCIATEIHLHO-

65 KHCTITEIRH 1 https://m.edsoo.ru/665e¢2d2d
BOCCTAaHOBUTEJIbHBIC PEAKITUU

66 OKHUCIIUTENN U BOCCTAHOBUTEU 1 https://m.edsoo.ru/eb264264
Peseprubiit ypok. O60011eHNE U
CUCTEMATHU3AIINAA 3HAHUH 10 TEME

67 1 https://m.edso0o.ru/62539d2¢
«Ctpoenne atoMa. XuuMHU4IECKast
CBSI3bY
Pese i1 ypok. O000IeHne

68 PBHEI YPOK iH e 1 https://m.eds00.ru/c8769b1b
cucTeMaTu3ausa 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KUIIACC

Ne

n/n

KoanuecTBo 4acoB

Tema ypoka KonTposibHbIe
Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchbl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ac197bf5

3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XMMUYECKHUX JIEMEHTOB 1
IIEPBBIX TPEX IEPUOIOB
Knaccugukarus 1 HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

Buibl XMUMHUUYECKOU CBI3U U THIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/44bdf4b2

https://m.edsoo.ru/d96e16b9

https://m.edsoo.ru/e39821fc

KonTponsHnas padora Nel no Teme
«IToBTOpEHUE U yTiIyONIcHHE
3HAHU OCHOBHBIX Pa3eioB Kypca
8 kacca»

https://m.edsoo.ru/2a531ece

Knaccugukarus Xummuueckux
peaKIui 1o pa3InYHbIM 1
pU3HaKaM

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOTEHHBIX 1
Y TETEPOTEHHBIX PEAKLUAX

[TonsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,

https://m.edso0.ru/61197329

https://m.edsoo.ru/e73c3ef4

https://m.edsoo.ru/afbc35b2



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2

BJIMAIOIIMEC HA CKOPOCTH
XHMHYSCKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O
paBHOBECUA

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

https://m.edsoo.ru/16ddaal?7

10

11

Teopust 37EKTPOIUTUYECKOMN
mucconranuu. CHIIbHBIE U ClTa0ble
AIEKTPOIIUTHI

Honnble ypaBHEHHS peakiui

https://m.eds00.ru/965¢6a66

https://m.edsoo.ru/43f4b85¢c

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
MpeACTaBICHUIN 00
3JIEKTPOJUTUYECKON AUCCOIUALINMI

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOIICTBA COJICH B
CBETE MpeACTaBlIeHUuI 00
AIIEKTPOJIMTUICCKON JTUCCOITHAITIT

https://m.edsoo.ru/339ae525

14

15

ITonsATHE O THApONM3E CONEN

O000111eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/be3¢2519

https://m.edso00.ru/78322bfb

16

[IpakTuueckas pabora Ne 1.
«PenieHune 3KCrepuMeHTaIbHbIX
3a1a9»

https://m.edsoo.ru/c172d37d

17

KonTtponbHast padora Ne2 o treme
«DNEKTPOIUTUYECKAS
aucconuanus. XMMAYECKHE
peakuuu B pacTBOpax»

https://m.edsoo.ru/2b5a2162



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162

18

OO0mrast xapaKTepUCTHKA
rajoreHoB. XMUMHUYECKHE CBOMCTBA
Ha IpUMEpE XJiopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ConsiHast KHCIIOTA,

XUMHYECKHE CBOMCTBA,
NoJiy4eHue, NpuMeHeHNe

https://m.edsoo.ru/daf6b6e7

20

21

22

[TpakTrueckas padora Ne 2 mo
teme «llosryuenue consiHOM
KHCJIOTBI, U3yueHUE €€ CBOUCTBY»

Brruucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKHHﬁ, €CJIn OAUH
M3 pCarcHTOB JlaH B H30BITKE

OO01ast xapakTepuCcTHKa
snemeHToB VIA-rpynmsl

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37¢94c

https://m.edsoo.ru/e79ebfa3

23

ANOTpONTHBIE MOAU(PHUKAINN
cepbl. Haxoxienue cepsl 1 €€
COEIMHEHUH B IPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/5e¢3339bd

24

25

26

CepoBoaopoj1, CTpOCHHUE,
(1)I/I3I/I‘~I€CKI/IG U XUMHUYCCKUC
CBOICTBA

Oxcuppl cepbl. CepHas KHCIIOTA,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

XUMUYECKHUE pcaKknuy, Jexamue B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
MOJIYyYCHU A CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae565216

https://m.edsoo.ru/acc7d4bf



https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf

OKPYXaroIIEeH Cpeabl
COCTUHEHUSIMU CEPBI

27

28

29

30

Brruncnenue MaccoBoit 40Ju
BBIXO/Ia TPOJYKTA PEaKUuu
OO01as xapakTepucThKa
37eMeHTOB VA-rpyninsl. A30T,
pacnpocTpaHeHHUE B PUPOJIE,
(bU3HYECKUE M XUMUICCKHEC
CBOICTBA

AMMHuak, ero puznueckue u
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
U TIpUMEHEHHUE

[TpakTiueckast pabota Ne 3 o
teme «[lonyuenne ammuaka,
U3YYEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edso00.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

A30THas KucioTa, €€ husndeckue
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHMS B KAYECTBE
MUHEPATBHBIX yI00pEHUIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPYXAaIoIIe Cpeabl
COEMHEHUSIMH a30Ta

https://m.edsoo.ru/7tbdef49

33

®docdop. Oxcua pochopa (V) u
dbocdopnas kuciaora, GundecKre
1 XUMHYECKHE CBOMCTBA,
MOJTyYeHUE

https://m.edsoo.ru/c8af5{46



https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46

34

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATbHBIX
yaoOpeHul. 3arps3HeHne
MPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/79¢51b82

35

Yraepon, pacipocTpaHEHHUE B
npupoe, GU3NIECKUE u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxkcupael yraepozaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBa. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)

https://m.edsoo.ru/a6915¢71

37

38

39

VYroapHasg KUciIoTa U €€ CoJin

[TpakTiueckast pabota Ne 4 o
teme "llosyueHue yriekuciaoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

HepBOHa‘{aJILHLIe MTOHATHUS 00
OpTraHU4YCCKUX BCIIECTBAX KaAK O
COCAUHCHUAX yTJICpOoaa

https://m.edsoo.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

https://m.eds00.ru/8221b263

40

41

42

Kpemunii u ero coequHeHus

[TpakTnyeckas padora Ne 5.
Pemenue skcriepuMeHTANBHBIX
3a7a4 mo reMe «BakHeimme
HEMETAJUIbl U UX COCTUHEHUS

KonTtponbhas padora Ne3 o reme

«BaxkHenme HeMeTaJIbl U UX
COEIMHEHUS

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d



https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d

OO0mrast xapaKTepUCTHKA
XUMHYECKUX 3JIEMEHTOB —
MeTajuloB. Metajuinieckas CBs3b

43 https://m.edso0o.ru/83192917
1 METaJNINYeCKast
KpUCTAJUTMYECKas peméTka.
®duznyecKue CBONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUH Psif https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUH METaJIOB
OO6mme crnocoObl MOTydeHHs
MeTtaiioB. CrutaBbl. Beraucinenus
45 10 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/435b87d4
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [TonsaTue o KOppO3UK METAIIIOB https://m.edsoo.ru/2¢28f427
47 [Ieno4nbie METAIIBI https://m.edsoo.ru/c86edb4a
48 OKCHIB! H THPOKCHB! HATPUA 1 https://m.edsoo.ru/4fdeelae
KaJus
49 I_Henoqu03eMeanULIe METAJLIRE = https://m.edsoo.ru/2bb5cf7b
KaJIbI[UI 1 MarHui
50 BakHeiiue coeauHeHNU KaJlbIUs https://m.edsoo.ru/85c2cal6
51 O6O6HUIGHH€ 1 eucTeMathsatit https://m.edsoo.ru/593adab?
3HAHUH
52 HKeeTrocTs BozEL M CIOCO0H €8 https://m.eds00.ru/869f76b9
YCTpaHECHUS
[IpakTuueckas padora Ne 6 mo
53 teme "JKECTKOCTH BOABI M METOBI https://m.edso0o.ru/669f6cdd

e€ yctpaHeHus"



https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd

54

AJTIOMUHAN

https://m.edsoo.ru/37e¢792ee

55

56

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA

Keneso

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

57

58

59

OKCI/II[BI, THUAPOKCUABI U COJIN
xenesa (I1) u xxenesa (11I)

O000111eHNE U CUCTEMATU3 AL
3HAHUU

[IpakTrueckas padora Ne 7.
Pemienue sKkcriepuMeHTATbHBIX
3a1a4 110 Teme «BakHeiiime
METaJUIbl K UX COCIMHCHUS

https://m.edsoo.ru/c3£79221

https://m.edsoo.ru/dbd9af72

https://m.edsoo.ru/462adf7f

60

61

Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
13 PEarcHTOB JIaH B M30BITKE WIIH
COJIEPKUT IpUMecH. Beruncienus
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peaxiuu

O000111eHNEe U CUCTEMATU3ALIS
3HAHUM

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed71912

62

KonTponbHnas padora Ne4 o teme
«Baxxneine MeTalIbl H UX
COCIMHCHUS

https://m.eds00.ru/5b499218

63

64

BemecrtBa u maTepuansl B
MMOBCETHEBHOMN JKM3HU YeJIOBEKa
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKaroIIeH Cpeabl

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd



https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd

Ponp xumuu B perieHun

65 1 https://m.eds00.ru/a98127b9
9KOJIOTUYECKHX MTPOOIeM
P I . 0000

66 CSCPBIBIN YPOK © iH cHme u 1 https://m.edsoo.ru/1¢364847
CHCTEMAaTH3aLMs 3HAHUH
P % . 06006

67 C3CPBHBIN YPOK © ?IeHHe 1 1 https://m.edsoo.ru/56f46bf5
CHCTEMAaTU3alMs 3HaHUH
P I . 0000

68 CSCPBIBIN YPOK © iuemae 1 1 https://m.edsoo.ru/b221b45¢
CHCTEMAaTHU3alMs 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/1c364847
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https://m.edsoo.ru/b221b45c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

8 KVIACC

Koxa

1

1.1

1.2

1.3

1.4

1.5

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 001IIETr0
o0pa3zoBaHus

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHI: aToM,
MOJIEKYJIa, XUMHUYECKUM DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAS), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJEKYJISIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JI0Js1 XUMHUYECKOTO
JJIEMEHTAa B COCIAMHCHUHU, MOJISIPHBI O00BEM, XUMUYECKas
peaknms, Kiaccu(uKanus peakiui: peakud COCIUHCHHS,
pEaKIMK PA3JIOKEHUs, PEAKIMU 3aMEIICHHs, peaKkiuu OoOMeHa,
9K30- U IHAOTCPMUUYECKHUE PEAKIIMH, TEIIOBOW 3(PeKT peakimm,
pacTBOp, MaccoBasi 1011 BellecTBa (pOLEHTHAS KOHIIEHTPAIHs) B
pacTBope

WJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUHN U
NPUMEHATh OTH TIOHSATHUSA TIPU OMHCAaHWUU BEIIECTB W WX
IIpEBpallCHUI

MCIIOJIH30BaTh XUMHUUECKYIO CHMBOJIUKY JIJISl COCTaBJICHUS POPMYIT

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsSI MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHA
ABoraapo

OnpeaAcCiisiITb BAJICHTHOCTL ATOMOB 3JJICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

1.7

KJIAaCCU(UIIUPOBATh XUMHUYECKHE PEaKIUH (II0 YHCIy U COCTaBy
YYacCTBYIOLIMX B PEaKIUH BELIECTB, M0 TEMIOBOMY YPQEKTy)

BBIUUCJIATE OTHOCUTCIIbBHYIO MOJICKYJIIDHYHO U MOJIAPHYIO MACChI

BE€IICCTB

1.8

BBIYUCJIATH MACCOBYHO JOJIO XUMHUYCCKOTO 3JICMCHTA 110 (bopMyne

COEIMHEHMS,




1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCETOJbI IIO3HAaHUA -
Ha6J'IIO,I[€HI/I€, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMECHT

(peasIbHBIN U MBICIIEHHBIH)

2.1

IIo Tteme: «BaxkneWne NPEACTABUTENM HEOPraHUYECKUX
BELICCTB»

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2
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OINPEAEIIATh IPUHAJIEKHOCTD BEIIECTB K OIPENEIEHHOMY Ki1accy

coenuHeHul no hopmMynaMm

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA
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2.5

2.6

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  PAa3JIM4YHBIX  KJIAcCOB, IOJATBEpXkKAas  ONMCaHUE
IpUMEpaMu  MOJIEKYJSIPHBIX YPaBHEHMH COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHMMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBHJIaM TOJb30BAHUS XUMHYECKOW TMOCYI0N U
1abopaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUIIaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLHUSMHU IO BBHIMOTHEHHIO
71a00PATOPHBIX XUMUYIECKUX OIBITOB 10 TIOJTYYEHHUIO H COOMPAHUIO
ra3000pa3HbIX BEILIECTB (Bomopona u KHCIIOPO/a),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPEAEIEHHOM MAacCOBOM [JOJIEH
pacTBOPEHHOTO  BEINIECTBA, IUIAHUPOBaTh M MPOBOAUTH
XUMHUYECKHE DKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB
mienoued M KUCIOT C TIOMOMIBIO HMHAWKATOPOB  (JIAKMYC,

benondranen, METHIOPAHK U IPYTHE)

2.7

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo Teme: «llepmoanueckuit 3axkoH u Ilepuoauueckas cucrema
xumudeckux asnemeHtoB [[. M. MenneneeBa. CTpoeHrne aTOMOB.
XuMuyeckas CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIE

peaKImm




3.1

PaCKpBIBAaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSATUH: SIIPO aTOMa,
AIIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOHTalb, pajuyC aToMma,
XUMUYECKas CBSI3b, MOJIIPHAS U HEMOJIAPHAs KOBAJIEHTHAs CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, aHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XHUMHWYCCKUEC 3JICMCHTHI

3.3

3.4

ONMKCHIBATH W XapakTepuszoBaThb  TaOnmuuyHylo  (opmy
[lepuonuyeckoil cucreMbl XMMMYECKHX 3JIEMEHTOB: pa3jivyaTh
NOHATUS «rJIaBHas moarpynna (Arpymma)» #u - «moOoyHas

noarpynna (brpymnma)», «Masbie» U «O0NbIIne) MeproIbl

packpbiBaTh cMbIci lleprnoanyeckoro 3akona /.M. Mennaeneena:
JIEMOHCTPUPOBAaTh TOHMMAHWE TNEPUOJAUYECKONM 3aBUCUMOCTHU
CBOMCTB XHUMHUYECKHUX DJIEMEHTOB OT HX TIOJOXEHUSI B

Ilepnonnueckoi cucreme

3.5

3.6

COOTHOCUTb 0003HAu€HMs, KOTOpbleé HUMEITCs B Tadiule
«Ileppuoguueckas cucrema XuUMHUYECKMX dieMeHToB JI.M.
MeniesieeBay ¢ UUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj] sApa, OOLIee YHuCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX I10 SJICKTPOHHBIM CJ'IOSIM)

ONpeaACiisiITb CTCIICHb OKUCJIICHUSA JJICMCHTOB B 6I/IHaprIX

COETUHEHUSIX

3.7

ONpEAENATh BUJ XUMHYECKON CBSI3U (KOBAJEHTHAsl U MOHHAasi) B

HEOPTaHNYCCKUX COCIUHCHUAX

9 KJIACC

Kon

1

1.1

NpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IIOHATHI: pacTBOp,
JJEKTPOJINTHI, HEIJIEKTPOJINTHI, JIEKTPOJIUTHIECKAS
JUCCOLMALUs, PEAaKUMH HMOHHOrO  OoOMeHa, KaTalu3aTtop,
XMMHYECKOE paBHOBECHE, oOpaTHUMble U HEOOpaTUMbIE peakiuu,

OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHCIINTCIIb,




1.2

1.3

1.4

1.5

BOCCTAHOBUTCJIb, OKHUCJICHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIH:,
aM(bOTepHOCTB, XUMHNYCCKass CBA3b (KOBaJ'IeHTHaH, HOHHas,
MeTaJIJII/I‘-IGCKaH), KpuCTalllIn4CeCKad peméTKa, CIIJIaBbI, CKOPOCTb

XHUMHYSCKOHN p€aknuun

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U
MPUMEHATh OTH IMOHATUS IIPpM ONMCAHUU BEIIECTB M HUX
IIPEBPALLECHUI

COCTABJIATh YPAaBHEHUS JIEKTPOIUTUUECKON JTUCCOLMALIUM KUCIIOT,
LIEJI0YEN U COJICH, ITOJIHBIE U COKPAICHHBIC YPABHEHUS PEaKIMi

HOHHOro oOMeHa

pacKpbIBaTh CYIIIHOCTh OKHUCJINTEILHO-BOCCTAHOBUTEIIHHBIX
peaKkIuil MOCPEACTBOM COCTABIICHUS JIEKTPOHHOIO OajlaHca ITUX
peakuuii

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEeaKIuu

2.1

Ilo temam: «Hemetamiasl U UX coeauHeHUsI» U «MeTauibl U UX

COCAUHCHU I

XapaKTepU30BaTh (OMUCHIBATh) OOMME U cHerudUuUecKue
XUMHUYECKHE CBOWCTBA TMPOCTBIX W  CJIOXKHBIX  BEIIECTB,
MOATBEPK/Iasi ONUCAHUE MPUMEPaMU MOJEKYISPHBIX U HOHHBIX

YPaBHEHUH COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIUN

2.2

COCTaBJIATH YPaBHCHUA peaxunﬁ, MOATBCPKAAIOIIUX
CYHICCTBOBAHUC TeHETUYECKOM  CBSA3H MCXKAY BCIICCTBAMH

Pa3IUYHBIX KJIACCOB

23

IIPOTHO3UPOBATH CBOICTBa BC€IICCTB B 3aBHCUMOCTH OT HX
CTPOCHUS, BOSMOKHOCTH MPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ

B PA3JIMYHBIX YCIIOBUAX
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2.5

CIIeIOBaTh TMpaBWJIaM IIOJIb30BAHHUS XUMHUYECKOH TIOCYyAOH W
J1a00paTOPHBIM 000PYIOBAHHUEM, a TAKKE TIPABUIAM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUHU C HMHCTPYKIMSAMH IO BBITOJTHEHHIO
J'Ia60paT0pHBIX XUMHNYECCKUX OIBITOB I10 MMOJIYYCHHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIOTO ra3a)

MPOBOJUTH PEAKINH, TOATBEPKIAIOIINE KayeCTBEHHBIH COCTaB
PA3IMYHBIX BCHICCTB: PACIIO3HABATH OIIBITHBIM HYTéM XJIopuna-,

Opomuza, wuoaun, KapOoHar, ¢ocdar, cuiIMkar, cyiabdar,




TUAPOKCUANOHBI, KATUOHBI aMMOHUS1, NOHbI U3YUCHHBIX MCTAJJIOB,

MIPUCYTCTBYIOIIKUEC B BOOAHBIX paCTBOPAaX HEOPTaHNICCKUX BEIICCTB

3 [To Teme: «XuMus 1 OKpy>Karoias cpea»
11 pacKpbIBaTh CMBICI OCHOBHBIX XUMHYecKuX mnoHsTui: I[IJK
' BEILIECTBA; KOPPO3HUSI METAIIJIOB
MIPUMEHATh OCHOBHBIE OIEpaIliy MBICIUTEIBHON 1eATebHOCTH —
aHAJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMATH3allUIo,
32 BBISIBIICHUE TNPUYUHHO-CIICJICTBEHHBIX CBSI3€H — I HM3yYEHUS

CBOMCTB BEIIIECTB M XUMHYECKUX PEAKIUi; €CTEeCTBEHHOHAYYHbBIC
METO/bl TTO3HAHMS — HAONIIOJICHUE, U3MEpPEHNEe, MOICITUPOBaHUE,

9KCIIEPUMEHT (peaabHbI U MBICJICHHBIN)




8 KVIACC

Kon

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumuun. Posib XuMUHM B )KM3HH YEJIOBEKA. XMMHUS B CUCTEME HayK. Temna
U BeniecTBa. OU3MUECKUe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB
ITousiTre 0 MeToax mo3HaHUA B XUMHH. YncTelie BelrecTtBa 1 cMecu. CriocoObl

paszaeneHus cMecen

1.3

ATOMBEI H MOJICKYIJIbI. Xumuueckrue 30eMeHThl. CHMBOJIBI XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

1.7

Xummueckas Gopmyia. BaJeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BewmecTB.  OTHOCUTENbHAas  aroMHas — Macca.
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca. MaccoBast 10J11 XUMHUYECKOTO 2JIEMEHTa

B COCIUMHCHHNU

KonnuectBo BemectBa. Monb. MoisipHast macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M YHUCIAa CTPYKTYPHBIX €AMHMII BeliecTBa. Pacu€rsl mo ¢opmynam

XUMHYECKHUX COSANMHECHUM

dusnueckue U XMMHUYECKHUE SIBJIICHHUS. XUMUYECKas Peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BelllecTB. XUMHUUYeCKue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHeHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MCH8.)

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM TOCY 10, C TpaBHIIaMU
pabotel B saboparopud U mnpuéMamu oOpameHuss ¢ JabopaTOPHBIM
o0opy/soBaHHEM, H3y4Ye€HHE U OlucaHue (UINYECKUX CBOUCTB 00pa3loB
HEOPTaHWYECKUX BEIICCTB, HaOoJeHUe (U3HYSCKUX (IDIABJICHHE BOCKA,
TasiHUE NIbJIa, PACTUPAHUE caxapa B CTYINKE, KUIIEHWE U KOHJICHCAIUS BOJbI) U
XUMHYECKUX (TOpeHHE CBEYM, NPOKAJMBAaHUE MEJHOM  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCIOTOW) SBJICHUMN, HAOIIO/IEHWE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUsS XUMHUYECKHX peakiuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a C paCTBOPOM
conu meau(Il), m3ydyenue cmocoboB pasneneHus cMmecei (C MOMOIIBI0 MarHUTa,
¢buIbTpOBaHMUE, BBIAPUBAHUE, NUCTUIUIALUSA, XpoMmaTtorpadus), MpoBeaeHUE

OYUCTKM TIOBAPEHHOW COJM, HAOJIIOJIEHUE U OINHCAaHUE pe3yIbTaToOB




2.1

2.2
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IMPOBCACHUA OIIbITA, HJUIFOCTPUPYIOMICTO 3dKOH COXPAHCHUSA MACChI, CO3JaHUC

Mojiesieil MOIeKyJ (IIapOCTEP>KHEBBIX)
Bakneiinue npencraBuTeNn HEOPraHMUECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucimopon — sneMeHT M mpocToe
BelecTBo. HaxokleHue Kuciopoaa B mpupoje, PU3nYecKue U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucinopona. CriocoOb
MOJIy4eHHUsI KUCIOpoJa B Jaboparopuu W MPOMBIIUIEHHOCTH. KpyroBopor

Kucnopoa B mpupojie. O30H — aJIoTporiHas MoaupuKaius KUCIopoaa

TemnoBoii 3 ekt XuMUIECKON peakliy, TEPMOXUMHYECKHE YPaBHEHUS, IK30-
Y DHJIOTEPMHUYECKHE peaKIuu. TOIIMBO: yroiab U METaH. 3arps3HeHue BO3AyXa,
yCHUJIEHUE TapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS

Bonmopon — aneMeHT u mpoctoe BemiecTBo. Haxoxknenue Boaopoaa B MPHPOE,

¢m3nYecKne W XUMHYECKHE CBOKCTBA, NPHMEHEHHE, CIOCOOBI IMOTyYeHHSI.

Kucnore! u conu
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Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputrenb. PacTBOpBI.
HacepiienHple 1 HEHAChIIIEHHbIE PAaCTBOPBI. PacCTBOPUMOCTH BEILLIECTB B BOJIE.
MaccoBass 70Jisi BEmIECTBA B pacTBOpe. XHUMHYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Posb pacTBOpOB B IpHUpoJie M B XKU3HU 4yenoBeka. Kpyrosopot
BOJIbI B IPUpO/Ie. 3arpsi3HEHNE IPUPOIHBIX BoA. OXpaHa U OUYUCTKA IPUPOIHBIX
BOJ

Knaccudukanus Heopranmueckux coeanHeHuil. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjeoOpasyronue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcunoB. dusndeckue U XUMHUYECKUE

CBOMCTBA OKCHIIOB. [Tosryuenue okcuoB

2.7

OcHoBanus. Kiaccupukanuss ocHoOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkatypa ocHoBaHUl. DU3HUECKUE U XUMHUECKUE CBONCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucioT. Ousndeckue u
XUMHUYEeCKHe cBoicTBa KHCIOoT. Pang aktuBHocTth MeramnoB H.H. Bekerosa.

HonyquI/Ie KHUCJIOT

Comu. Homenknarypa coneil. dusndeckre U XMUMHUYECKUE CBOMICTBA COJIEH.

[Tonyuenue conen

2.10

I'enermueckas CBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COG)]I/IHeHI/Iﬁ




2.11

3.1

XUMHUYECKUN  SKCIEPUMEHT: KaueCTBEHHOE OIPEACIECHUE COAEP KAHUSA
KHUCJIOPOAa B BO3JyXe, IOJIy4YeHHE, cCOOMpaHMe, paclO3HAaBaHUE U U3yYeHHE
CBOWCTB KHCJIOPOZa, HAOIIOJCHNE B3aUMOACHCTBHUS BEIIECTB C KUCIOPOJIOM H
YCIJIOBMSI BOSHUKHOBEHHUS U IIPEKpalleHHs TopeHus (Ioxapa), 03HaKOMJICHHE €
o0Opa3llaMu OKCHJIOB M OIIMCAHWE WX CBOMCTB, MOJyuyeHHE, COOUpaHue,
pacro3HaBaHME U U3yuY€HHE CBOMCTB BojOpona (ropeHue), B3auMOACHCTBUE
Bojopoaa ¢ okcuom meau(1l) (Bo3MoKHO UCTI0JIB30BAHUE BUIEOMATEPHUAIIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBaHUE
0CcOOEHHOCTEH pAacTBOPEHHs] BEUIECTB C pa3IMYHOW PacCTBOPHUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHON MaccOBOM 10iel pacTBOPEHHOTO
BELIECTBA, B3aMMOJCHCTBUE BOABI C MeTallaMd (HATPUEM U KaJbLIMEM)
(BO3BMOXXHO HCIOJIb30BaHME BHUAECOMATEPHUATIOB), ONPEAEICHHE pPAaCTBOPOB
KHCIIOT M IIEJIoYedl ¢ IOMOIIBI0 HHAMWKATOPOB, HCCIEI0BaHUE 00pa3LoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCOB, HAOJIIOJAEHUE W3MEHEHUS
OKpPAacCKM MHJIMKATOpPOB B PACTBOpPAX KUCIOT U IIEJoYed, H3yuyeHue
B3aumozeiictBus okcuaa menu(Il) ¢ pactBopoM cepHOM KHMCIOTHI, KUCIIOT C
METaJUIaMM,  pEaKUUd  HEWTpalIM3aluy, IOJIy4YEeHHUE  HEpPaCTBOPUMBIX
OCHOBAHHUH, BBITECHEHUE OJTHOTO MEeTaJula APYTUM U3 PacTBOpA COJIU, pEIIeHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 M0 Teme «BaxHeilue Kiacchl HEOpraHM4eCKHX

COEeIUHEHUN)

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. Ctpoenne aToMoB. XUMHUYECKask CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKIITUN

[lepBple TOMBITKH KIACCUPUKALUN XUMHUECKUX dIeMeHTOB. [loHsTHe o
TPYIIIIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC W IICJIOYHO3EMEIbHBIE METaJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3zyroT amdoTepHbIe

OKCHABI U TUAPOKCHUIBI
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[Tepuonnueckuii 3akoH. Ilepuoanueckas cHUCTEMa XUMHUYECKHX DJIIEMEHTOB
JH.U. MenneneeBa. Koporkonepuonnas u JUIMHHONEpUOAHAs (POpPMBI
[Iepuonnueckont cucrembl xuMuueckux dyemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpymnmbl. @U3NYECKUA CMBICT HOPSAJIKOBOIO HOMEpPA, HOMEDPOB

nepuoaa v rpyImiibl 9JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHEIX AACP. H3o0TO0MmEL. 3HCKTp0HBI. CTpOCHI/IC

SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX DJICMCHTOB
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3.5

Ilepnonnueckoii cucremsl [I.M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa Mo ero nojnoxenuto B [lepuoauueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHX CBOWCTB MO TIpynnaM W MEPUOJAM.
3nauenue [lepuognueckoro 3akona u [lepuoanueckoil cuCTEMbl XUMHYECKUX
3JIEMEHTOB Ui pa3BUTUA HAayKu W npaktuku. .M. MenaeneeB — y4€HbIN U

I'paXaaHUH

Xumuyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJIApHAs) CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

3.7

Crenenb okuciacHusa. OKHCINTEIIFHOBOCCTAHOBUTEIIHLHEIC pCakuunu. HpOIIGCCI)I

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEN U BOCCTAHOBUTEIIN

XUMHUECKUI 53KCIIEPUMEHT: H3y4yeHHe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE TMAPOKCHIA LIMHKA C PACTBOPAMU KHUCIIOT M
LIEJI0YEH, IPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIX peaKuHﬁ (FOpCHI/Ie, PCaKLU pa3JIOKCHUA, CO@)II/IHCHI/IH)

9 KJIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT CodcpiKaHusA

1.1

1.2

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

Ilepnoauueckuii 3akoH. Ilepuoanyeckas cucremMa XuMu4Ieckux 3iueMeHToB J[. 1.
MengeneeBa. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KallMsl, KalblUsi U HUX
COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHHUEM 3JIEMEHTOB B llepmoamyeckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BeniecTBa: BUABI XMMHMUYECKOM CBSI3U. THUNBI KPUCTAIIIMUECKHUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU
U BUJIa XMMUYeCcKoH cBsi3u. Kitaccudukaiys 1 HOMEHKIIaTypa HEOpraHMUeCKuX
BelIeCTB (MEXIyHapoJiHasi U TpUBHaJbHAas). XUMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSAIIMXCA K pPasjM4HbBIM KJaccaM HEOPraHWYECKUX COCIMHEHWIA,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMHUeCKUX peakIHii 0 pa3InYHbIM MIpU3HAKaM (110 YUCITy U
COCTaBy YYaCTBYIOIIMX B pPEaKLMU BELIECTB, MO TerioBoMmy 3(ddekry, mo

W3MEHEHHIO CTCIICHEH OKHCICHUS XUMUYECKIX DJICMCHTOB, I10 O6paTI/IMOCTI/I, 1o




1.4

y4acTUIO  KaTaju3aropa). OJK30- U DHIOTEPMHUYECKHE  pPEaKIUH,

TEPMOXUMHNYCCKUEC YPAaBHCHHA. IlonsTue o CKOpPOCTH XHUMHYECKOU p€akuuu

[Tonsitue 06 oOpaTUMbBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonsrue o
TOMOTEHHBIX U T€TePOreHHbIX peakiusix. [loHsTHe 0 XUMHUUECKOM paBHOBECHHU.
@akTophl, BIUSIONIME HA CKOPOCTh XMMHMYECKON peakuud U TOJOKEHUE

XUMHYCCKOI'0 paBHOBCCHUS

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CoCTaBleHUE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA € UCIOJIb30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopust 3IEKTPOIIUTUUECKONW JUCCOLMALIMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOLMAIIMHN BEIIECTB C PA3IMYHBIMHU BUIAMHU
xuMH4eckoi cBsi3u. CreneHs aucconuanui. CuibHble U caadble AIEKTPOIUTHI.
Peaknuu moHHOTO OOMEHa. YCJIOBUS MPOTCKAHUS peakIUid MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE WMOHHBIE ypaBHEHUs peakuui. CBOHCTBa KHUCIOT,
OCHOBaHMW W COJIeH B CBETE TMPEICTABICHUA 00 3JIEKTPOIUTHICCKON

Jucconuanuu. KadgecTBeHHEBIE pCaKlyu Ha HOHLI. ITonstue o TUApPOJIU3C coJieit

XVUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPUCTAIIMYECKUX
PEeLETOK HEOPraHMYEeCKMX BELIECTB — METAUIOB U HeMeTaJUloB (rpaduta u
ajMasa), CIOXKHBIX BEUIECTB (XJOpHAa HATpHsl); MCCIEA0BaHUE 3aBHCHUMOCTH
CKOPOCTM XHMMYECKOW peakIuM OT BO3JACHCTBUSA pa3iMyHbIX (HaKTOPOB;
UCCJIEJOBAaHUE  AJIEKTPONPOBOJHOCTH  PacTBOPOB  BELIECTB,  Ipoliecca
JUCCOIMALMU  KHUCIIOT, Mienoyel W coneid  (BO3MOMKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB); ITPOBEIACHHE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
NpOTEKaHUs peaKkMii HOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIJENICHHE rasa,
o0Opa3oBaHHe BOjIbl); OINbBITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHA (FOpeHHE, PEaKlUu pa3iioKeHUs, COCIUHEHU);
pacro3HaBaHHE HEOPTraHMYECKUX BEIIECTB C MOMOIIbI0 KaYECTBEHHBIX peaklnuii

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4
Hemetamnel u uxX coequHeHUs

OO6mass xapakTepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIC cTeneHn okucaeHus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX
BEILIECTB — TajJoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMoJielicTBUE C MeTallylaMH, HEeMETaJUlaMM, IIejJoyaMu). XJIOPOBOAOPO/I.

ConsHas KHCJI0Ta, XUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHHUC, IPUMCHCHHUC. I[CﬁCTBHC




2.2

XJIOpa ¥ XJOPOBOJOPOJAa HA OPTaHU3M 4YeloBeKa. BakHeline XJIOpUIAbl U UX

HaxXO0XXACHUEC B IIPUPOAC

O6mas xapaktepuctuka 3j1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeNeHU OKuciIeHus. CTpoeHue U (U3MIECKrUe CBONCTBA
IPOCTBIX BEIIECTB — KHCIOPOAa U Cepbl. AJUIOTPONHBIE MOAUPUKALUN
KHCIIOpoJia U cepbl. XUMHUUYECKUE cBolcTBa cepbl. CepoBOJOpO, CTPOEHHUE,
busznueckue u XuMHuueckue cBoiicTBa. OKCHABI CEpbl Kak IMpEACTaBUTEIU
KHCIIOTHBIX OKCHIIOB. CepHasi KHCIIOTa, PU3NYCCKUE U XUMHUYECKHE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kiacca KUCIOT W crneruduyeckue). XuMUYECKUE
peaKIyu, JeKalue B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a MONyYeHHUs] CepHOU
kucnotel. [Ipumenenne. Conu cepHON KUCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uon. HaxoxxneHue cepbl U €€ COCAUHCHHUN B MPUPOJE. XUMHUIESCKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COSAMHEHUSIMH Cepbl (KMCIOTHBIE NOXKIU,

3arpsi3sHEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €0 MPEA0TBPAICHUS

23

OOmast xapakTepucTuka 351eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IPUPO/IE,
¢u3nueckre u XuMu4Yeckre cBoiictBa. KpyroBopot azora B nmpupoae. AMMHAK,
ero gusnuecKkue MU XMMUYECKHE CBOWCTBA, MojyuyeHHe U mnpumenenue. Conu
aMMOHUS, WX (QHU3MYECKHEe ¥ XUMHUYECKHE CBOICTBa, TPUMEHEHHE.
KavecTBeHHast peakiysi Ha HOHbI AMMOHHMA. A30THasi KUCIIOTa, €€ MOIy4eHue,
du3nUecKkue W XUMHUYECKHUE CBOWMCTBa (OOIIME KakK TMpPEICTAaBUTENs Kiacca
KUCIOT U crenuduueckue). Mcnoab3oBaHUe HUTPATOB U cojlel aMMOHHS B
KayecTBe MHUHEPAJIbHBIX YI00OpeHHi. XUMHUUYECKOe 3arps3HEHHE OKpY Karolei
Cpebl COeAMHEHUSIMH a30Ta (KUCIOTHBIE A0/, 3arpsI3HEHUE BO3/yXa, TOYBBI

U BOJIOEMOB)

24

®ocdop, annorponHsle Moaupukaun docdopa, Gunueckue U XUMHUYECKHE
ceorictBa. Oxcun dochopa(V) u dochopras xkuciaora, (UHIECKHE U
XMMHUYECKHE CBOWCTBa, mMoidydeHue. Mcrnonwp3oBanue ¢(ocdaroB B KauecTBe

MUHEPATBHBIX YI00peHHI

2.5

O6mas xapaktepuctuka 3yeMeHToB [VA-rpynnel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YIVIEpOJ, aJUIOTPOIHbIE
Mou(UKaMK, pacHpOCTpaHEHHE B MpHUpoAe, (U3MUEeCKHMe U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yriepoaa B npupoje. OKCuabl yriepoaa, ux
¢usznyeckue M XHMHUYECKHE CBOWMCTBA, JEHCTBUE Ha >KUBbIE OPraHU3MBI,

MOJIyUYCHHUC U IIPUMCHCHHUC. OKOJIOTUYECKHE Hp06J'IeMBI, CBsA3aHHBIC C OKCHUJOM




yraepona(IV); rumore3a riao0ambHOrO MOTEMJICHHUA KIMMaTa; MapHUKOBBIN
3¢ ¢exT. YrosibHas KUCIO0Ta U €€ CONU, UX (PU3NYECKHe U XUMUYECKUE CBOMCTBA,
nojy4yeHne u npuMeHenue. KauecTBeHHas peakiust Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIICHHOCTH U CEIbCKOM

X034UCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX
yrieposna (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOoJ, TJHMLEPUH, YKCyCHas
kucinota). X cocraB m xumuyeckoe crtpoenue. lloHsTHE O OHMOIOrHYEecKH
Ba)KHBIX BEIIECTBAX: JKUpaxX, OeJIKax, yriieBoJax — M X POJIH B KHU3HU YEJIOBEKa.

MaTepHaanoe CAUMHCTBO OPraHUYCCKUX U HCOPTaHUYCCKUX COCIII/IHGHI/Iﬁ

2.7

2.8

Kpewmnwnii, ero ¢puznyeckre 1 XMuMHUUECKUE CBOWCTBA, TIOTyYeHUE U IPUMEHEHHUE.
Coenunenus kpemHuss B npupoge. OOmue mnpeacraBieHus 00 OKcuie
kpeMuusi(1V) u kpemuneBoit kucnore. CUIMKATHI, UX UCIIOIH30BAaHUE B OBITY,
MEIULMHE, TPOMBIIIJICHHOCTH. BakHellne CTpOUTENbHbIE MaTepUalbl:
KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jxene300erToH. [Ipobiemsr Ge3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OOpa3lloB HEOPraHWYECKHX BEILECTB,
CBOMCTB COJISHOM KHCJIOTHI; IPOBEICHNE KAYECTBEHHBIX PEAKUHUA Ha XJIOPUM-
WOHbl W HaOJIIOJICHHE NPU3HAKOB MX MPOTEKAHMs; OINbBITHI, OTpaKaroLIHe
¢uznyecKne U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COETUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUAIOB); O3HAKOMJIEHHE € oOpas3liaMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMJIEHHE C O0Opa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEpUATOB); HAOIIOJEHHE Ipolecca
o0yrnuBaHusl caxapa Moj JAeMCTBHEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3yuyeHHe XUMHUECKUX CBOMCTB pa30aBIeHHOI CEpHOM KUCIIOTHI, POBEICHHE
KayeCTBEHHOM peaknMu Ha cynb(daT-uoH U HaOMIOJeHHE IpHU3HaKa eé
MPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMU a30Ta, (pochopa u ux
COeMHEHUN (BO3MOXKHO HCIIOJIb30BaHME BHJIEOMATEpUANOB), 0Opa3laMu
a30THBIX U (pocopHBIX yaoOpeHuii; moaydeHne, coOnpaHue, pacrio3HaBaHUE U
U3y4YEHHE CBOWMCTB aMMHaKa; MPOBEACHHE KAYECTBEHHBIX pPEaKIMM Ha HOH
aMmMoHMsT W (ocdhaT-MOH U HU3yuyeHHE TMPU3HAKOB HX MPOTEKAHHUS,
B3aMMO/ICHICTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C ME/bIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB); H3Y4YEHHE MOJeNed KPUCTAJUIMYECKUX
pewéTok anmasa, rpadura, ¢pyiepeHa; 03HaKOMIIEHHE C TIPOLIECCOM aICOPOLIUU
pPacTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YTJIEM U yCTPOUCTBOM MPOTUBOTa3a;

noJrydeHue, coOupanue, pacrio3HaBaHUE U U3yUeHUE CBOMCTB yIIICKUCIIOTO ra3a;




3.1

3.2

MPOBCACHNC KAUCCTBCHHBIX peaKI_[I/Iﬁ Ha Kap60HaT- " CUJIMKAT-UOHBI U U3YYCHHC
IIPU3HAKOB HX IMPOTCKAaHHsA, O3HAKOMIICHHEC C HpOHYKHHeﬁ CHJIMKATHOM
MPOMBIINIJICHHOCTH,; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Baxwueiimnme

HEMECTAJIJIBI U UX COCOAUHCHU S
MeTamisl 1 uX COCIUHECHUA

OO011ast XapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxenus B Ilepuonnueckor cucreme Xxumudeckux oanementos .M.
Menneneesa u ctpoeHust aToMoB. CTpoeHHE METaJIII0OB. MeTaiunueckas CBs3b U
METAIIIMYECKAsl ~KPUCTAUIMYECKAss PEIIETKA. ODJIEKTPOXUMHUYECKUH sl

HaHpH)KeHI/Iﬁ MCTAlJIO0OB

Ouznyeckue U XMMHUYECKHUE CBOMCTBA MeTaiioB. O0IIKe crocoObl MOTydeHHs
MeTasuioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHUE B

OBITY U IPOMBIIIJIEHHOCTH

33
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3.5

[lenouynble MeTalIbl: MonoxeHue B llepuonnyeckoil cucreMe XMMHYECKUX
anemeHnToB .M. MeHeneeBa; cTpO€HHE UX aTOMOB; HAXOXIEHUE B MPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCcuasl 1
TUAPOKCUABI HATpUA MW KaJluAi. HpI/IMeHeHI/IC ISJIOYHBIX MECTAJIJIOB U HUX

COeIMHEHUN

[IlenoyHO3EMENBHBIE  METAJIBl MarHMd W KaJbLMH: IOJIO)KEHHUE B
[Iepnoanueckoii cucreMe xumudeckux aaneMeHToB .M. Menaeneesa; crpoeHue
UX aTOMOB; HAaXOXKJI€HUE B mpupoje. PU3NYeCKue U XMMHUYECKHE CBOMICTBA
MarHyst M KaJIbIIUs. Baxnenmmue COCAMHCHUA KaJIbIIUs (OKCI/II[, THUAPOKCHU A,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AnromyHui: nonoxkeHue B lleproanyeckol cUCTEME XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpoeHHE aToMa; HaxoxAeHHE B Ipupone. dusnueckue u
XMMHYECKHE CBOICTBA aMfOMUHMA. AM(pOTEpHBIE CBOWCTBA OKCH/IA M THAPOKCHIA

AJIFOMUHUA

3.6

3.7

Kenezo: nonoxenue B [lepronnuecko cucteMe XUMUYECKUX demeHToB J[. M.
MenzeneeBa; CTpOE€HME aTOMa; HaxoXAeHHE B mpupoae. dusnueckue u
XUMHYECKHE CBOMCTBa »ene3a. OKcHIbl, THIPOKCHIbI U conu kene3a(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

XUMHUUECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMyu METaJIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMHU; H3yUEHHUE DPE3YyJIbTaTOB KOPPO3UU METAJIOB

(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH




B3aUMO/ICHCTBUS OKCHUIA KaJIbLIUSI U HATPUS C BOJAOU (BO3MOKHO HCIOJIB30BaHUE
BUJICOMATEPHUAJIOB); UCCIIEOBAHUE CBOMCTB >KECTKOM BOJBI; MpoLiecca TOPEHHs
kKenesa B KUCIOpoJe (BO3MOYKHO — MCIIOJIb30BaHHE  BHAEOMATEPUAIIOB);
MIPU3HAKOB MPOTEKaHMs KAaUYECTBEHHBIX PEaKIMi HA MOHBI (MarHus, KaJlbLus,
amroMUHUS, ITMHKA, xerne3a(1l) u xemneza(Ill), meau(Il); HabmroneHMe U onMcaHue
MIPOLIECCOB OKpAIIMBaHMs IUJIAMEHU HOHAMU HAaTpus, Kalus U KaJbIHs
(BO3MOKHO HCHOJIB30BAHUE BHJICOMATEPUAIIOB); HCCIIEAOBAaHHE aM(pOTEPHBIX
CBOMCTB THUAPOKCHIA QIIOMHHHMS M TUAPOKCHIA IIMHKA; pELICHUE

SKCHICPUMCHTAJILHBIX 3a/ia4 110 TCMC «Baxnaenme MeTajibl 1 UX COCIUHCHUA»

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

4.2

HoBeie maTepuansl 1 TexHonoruu. BemecTtBa U Matepuanbl B MOBCEIHEBHOMN
JKU3HU 4YeloBeKa. XHMMHS U 3710pOBbe. be3omacHoe MCroabp30BaHUE BEUIECTB U
XUMUYECKUX peakuuil B ObITy. IlepBas moMous Mpu XMMHYECKUX OXKOTax M

OTpPaBJICHHUAX

OCHOBBI ~ DKOJIOTMUECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomien cpeasl [IJIK. Ponp xumMun B perieHnH 3K0JI0THYeCKUX Ipoodiem.
[TpupoaHble MCTOUYHUKU YIJIEBOAOPOAOB (Yrosib, NPUPOJIHBIA Tra3, HedTh),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNsl HA OCHOBeE
DIrocC

IIpencraBnenue:

1.1

0 TI03HABAa€MOCTH SIBJICHHUU Ipupoabl, IOHUMAHHEC 00BEKTUBHOU
3HAYUMOCTHU OCHOB XHUMHYICCKOMN HAayKH KakKk obnactu
COBPCMCHHOI'O €CTCCTBO3HAHM A, KOMIIOHCHTA O6H.[€I>1 KYJbTYPBI U
HpaKTH‘{eCKOfI JACATCIIBHOCTH YCJI0BCKa B YCIIOBUAX
COBPEMCHHOT'O O6H.[CCTBa; IIOHMMaHUE MCCTa XHMHH CpCau

JPYTUX €CTECTBEHHBIX HAyK

1.2

1.3

0 HAYYHBIX METOJaX IMMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTUYCCKUX MCETOJAX HCCICAOBaHHA BCUICCTB U HU3YUCHUS
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HCIOJB30BATh MOACIU JIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 chepax npodeccnoHaTbLHONM MAEATENbHOCTH, CBS3aHHBIX C
XUMUEH U COBpPEMCHHBIMU TCXHOJIOTHAMH, OCHOBAHHBIMW Ha
JOCTIDKEHUSIX XMMUYECKOH HayKH, YTO MO3BOJIUT 00Yy4arolMMCs
paccMaTpuBaTh  XMMHIO  Kak  cdepy cBoedl  Oynymiei
npo¢eCCHOHATBLHOM 1eATEIbHOCTH U CAeNaTh OCO3HAHHBIN BHIOOD
XUMHUU KaK TPOQMIBHOTO MpeaMeTa MpH Mepexojie Ha ypOBEHb

cpenHero o0rero oopa3oBaHus

BnaneHue cucteMoil XMMHYECKHX 3HAHUM U YMCHUEC NIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEMIIINE XUMHYECKHE TTOHATHS: XMMHYECKMI DJIEMEHT, aToOM,
MOJIEKYJIa, BEMIECTBO, TPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOTHAS
Y HEOJHOPOJIHASI CMECh, OTHOCUTEIIbHBIE AaTOMHAs U MOJIEKYJISIpHAS
MAacCChI, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA
00BEM, OKCHI, KHCIOTa, OCHOBAHHE, CONb (CPEIHS), XUMHUYECKAs
pEaKIusi, PeaKiui COSAMHCHHsSI, PEaKIIMU PA3JIOKECHUS, PEaKIINH
3aMeIIeHus], peaKIui 0OMeHa, TeTUIOBOM A (EKT peakinu, 3K30- U

SHAOTCPMHNYCCKUEC PCAKIINH, PACTBOP, MaCCOBas 10JI1 XUMHUYCCKOI'O




JJIEMEHTA B COEAUHEHHWH, MaccoBas JOJS M MPOLEHTHas
KOHIIGHTpallMs BEIIECTBA B PAcTBOPE, SIAPO aTOMa, JIEKTPOHHBIN
CIIOMl aToMa, aTOMHas OpOWUTAIb, PAJUYC aTOMa, BaJCHTHOCTH,
CTEIEHb OKUCIICHUS, XUMHUUYECKasl CBSI3b, JJIEKTPOOTPUILIATEIIbHOCTb,
MOJISIPHAsE W HEMOJSpHAs KOBAJICHTHAs CBSI3b, WOHHAS CBA3b,
METaJTMYeCKasl CBS3b, KpPUCTAUIMYECKass pemérka (aToMHasd,
MOHHAsI, METAJUIMYeCKas, MOJEKYJsIpHas), MOH, KaTHOH, aHUOH,
AJIEKTPOIUT U HEIJIEKTPOJUT, AICKTPOJUTUUYECKAS] JUCCOLIMAIIMS,
peaKkuu HOHHOTO OOMEHa, OKHCIUTEIhbHO-BOCCTAHOBUTEIHLHBIC
peakiMy, OKHUCIUTEIb U  BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, ANEKTPOJIN3,  XHMHYECKOE  pPaBHOBECHE,
oOpaTMble ¥ HEOOpAaTUMBIC PEaKIUH, CKOPOCTh XHMHYECKOU

peakuuu, kataimsartop, [I/IK, koppo3us meTauios, CriiaBbl

2.2

OCHOBOIIOJIararomuye 3aKOHbl XUMHU: 3aKOH COXPAHCHUA MACCHI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHneneeBa, 3daKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM XUMHH: AaTOMHO-MOJIEKYJISIpHAss  TEOpus, TEOpHUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Brnanenne ocHoBaMH XUMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE TIPABWJILHO WCIOJIB30BaTh W3yUYCHHBIC BEIIECTBA W
MaTepuaibl (B TOM YUCII€ MUHEPAIbHbIE YIOOPEHUsI, METAIbI U
CIUTaBbl, TPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOYHHKOB
YIIEBOAOPOAOB (yriisi, MPUPOAHOrO ra3a, HedTH) B OBITY,
CEJIbCKOM XO3SCTBE, HAa TPOM3BOACTBE U MOHUMAHHE 3HAYCHUS
JKUPOB, OETKOB, YIIEBOAOB IJi OpraHM3Ma YeJOBeKa; yYMEHHUE
MIPOTHO3MPOBATH BIUSHUE BEIICCTB U XUMHUYICCKUX TPOIIECCOB HA

OpraHM3M 4Y€JI0BEKa M OKPYIKAIOLIYIO IPUPOIHYIO CpELy

YMCHUC UHTCTPUPOBATH XUMHUYCCKUC 3HAHUA CO 3BHAHUAMU OAPYTUX

y4eOHBIX MPEIMETOB

33

HaJIM4ue OmblTa paboThl €  Pa3IMYHBIMU  MCTOYHHUKAMH
uHpOpMallMM 1O XHUMHUHU (HaydyHas M HAayYHO-IIOMYJIIpHAs

JUTEepaTypa, cIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHUEC 00BEKTHBHO OLICHUBATH I/IHCbOpMaI_[I/II-O O BCIIECTBaAxX, UX
NpEeBpallICHUAX W TPAKTUYCCKOM TNPUMCHCHUU U YMCHUC

HUCIIOJb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4




Brnanenune ocHOBaMHM NMOHATUWHOIO amIiapara U CUMBOJIUYECKOTO
A3blKa XHUMHU JUISI COCTaBJieHHUS (OpPMYJl HEOPraHMUYECKHUX
BEIIECTB, YPAaBHEHUW XUMUYECKUX  PEaKUUK; OCHOBAMH

xumuueckorr HomeHkatypsl (IUPAC u TpuBHanbHOMN)

YMeHue  OOBSCHATH  CBS3b  IIOJIOKEHHUS  JJIEMEHTa B
[lepuomuueckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apsij sijpa,
o0I11ee YHCIO AJIEKTPOHOB), PACHpPEEICHHEM 3JEKTPOHOB IO
YHEPreTUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX EPUOIOB, KaJIHsI

U KaJIbIug

7.1

IIpencraBieHne O NEPUOAUYECKONM 3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pagmyc aToma,
BHGKTPOOTpI/IIIaTeJII)HOCTB), IMPOCTBIX H CJIOKHBIX BCIICCTB OT
MOJIOKEeHUs 37eMeHTOB B I[lepuoanueckoil cucteme (B ManbIX
nepuofax M IVIaBHBIX HOJATrPYyNIax) U 3JIEKTPOHHOI'O CTPOEHHUS

aToma
YMmenne kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTBI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINHN

YMeHue onpeaenrs:

8.1

8.2

BaJICHTHOCTb M CTCIICHb OKHCIICHHUA XWMHYCCKHX 3JJICMCHTOB,
3apsaa noHa
BUJ XUMHYECKOM CBS3M M THUII KpHCTaHHquCKOﬁ CTPYKTYpPBI B

COETUHEHUSIX

8.3

XapakKTep Cpeabl B BOAHBIX pPACTBOpax BCHICCTB (KI/ICJ'IOT,

OCHOBaHUM)

8.4

OKHCIINTECIIb U BOCCTAHOBHUTCIIb

YMeHue xapaktepu3oBarh (pu3nueckre U XMMUYECKHUEe CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O030H, BOJOPOJ, TpaduT, anamas,
KpeMHu#, a3oT, docdop, cepa, XJIop, HATPU, KaIHii, MarHuu,

KaJIBITM, aJTFOMHHHH, JKEJIE30)

9.2

CJIOKHBIX BEIICCTB, B TOM YHCJIC HX BOAHBIX PacCTBOPOB (BO}Ia,

aMMHakK, XJIOpOBOAOPOHA, CCPOBOAOPOLA, OKCHUIABI U THAPOKCHUIBI




metasuioB [-I1A rpynn, amomunus, meau (1), nunka, sxenesa (1L u
III), oxcuasr yraepona (I u IV), kpemuus (IV), azora u dpocdopa
(IIT'u V), cepot (IV u VI), cepuucras, cepras, a30Tucras, a30THasi,

dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATh M XapaKTCPpHU30BaATH CBOMCTBa BC€IICCTB B

3aBUCHMMOCTHU OT UX COCTaBa U CTPOCHU:A, IPUMCHCHUC BCIICCTB B

03 3aBUCUMOCTH OT HWX CBOWCTB, BO3MOXXHOCTb IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUN B Pa3JIMUHBIX YCIOBHIX
10 YMeHHe COCTaBISATh MOJIEKYJIIPHbIE W HOHHBIE YpaBHEHUS
peakIuii, B TOM YHUCIIE:
10.1 peakIrii HFOHHOTO OOMEeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WJUTIOCTPUPYIOIIUX XUMHUUYECKHE CBOMCTBA M3YYCHHBIX KIIACCOB
. (TpyIi) HEOPraHUYEeCKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YPAaBHEHMSIM XUMHMUYECKUX PEAKIMI M HAXOAUTbh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HaHUs (HAOJIO/EHUE,
11 U3MEpEeHHe, DJKCIEPUMEHT, MOJIEIHPOBAHUE) TPU U3YUYCHHUH
. BEIIECTB U XUMHUYECKHUX SIBJICHUH;, yMeHHE Cc(hHOopMyInpoBaTh
po0JIeMy | MPETIOKUTE MYTH €€ perIeHUs
192 Oe3omacHOil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKOU
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYTOBAHHEM
mpaBwiiaMd  0Oe30macHOro  oOpaiieHuss € BellecTBaMH,
13 WCIIOJIB3YEMBIMH B TTOBCETHEBHOM JKU3HU, TTPABUIIAMH TTOBEIACHUS

B LEIIX cOEepeXeHUs 3JI0pOBbsi M OKpY’KalOMIed NPUPOIHON

cpenpl; TTOHUMaHue Bpeaa (OMacHOCTH) BO3JCHCTBUS HA JKUBBIC
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OpPTaHW3MBbI OMpPEIEIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHS U
MIPEAOTBPAIICHUS X BPEIHOTO BO3JACHCTBUS

Hanynaue MPAKTUYICCKUX HAaBBIKOB IUIAaHUPOBAHUSA u

OCYHICCTBJICHUSA CICAYIOIHNX XUMUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

13.3

13.4

U3YYCHHE W ONHCAaHWe (PU3NYECKUX CBOWCTB  BEIIECTB;
O3HAKOMJICHHE C (DU3WYECKUMH W XHUMHUYECKHUMH SBICHHUSIMU;
OMBITHI, WUIIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS XUMHUUYECKHUX
peakui

H3y4YeHHe CIOCOO0B pPa3IeICHHs CMecei

MOJIYUYCHHEC KHCJIOpOda W H3YUCHHUC CIro CBOﬁCTB; IMMOJIy4YCHHC
BOAOpPOJa U U3YUYCHHUC CT'O CBOﬁCTB; MOJIYUCHHEC YTJICKHUCIIOIO ra3a
U U3Yy4YCHHC €TO CBOI>'ICTB; MOJIYUCHUC aMMHUaKa U HU3YUYCHUC CIro

CBOWCTB

MPUTOTOBJICHHE PACTBOPOB C OMpEAeNEHHOM MaccCOBOW Jojei

pacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHUE  UHAMKATOpPOB  (1akMyca, METHJIOpaHka MU
dbenondranenna) 1uist onpeAeaeHUs XxapakTepa Cpelibl B pacTBoOpax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHUE M OIIMCAHHUE CBOICTB HCOPraHnM4YCCKUX BCIICCTB
pa3jindHbIX KJIACCOB; HU3YUCHUC B3aMMOJACHCTBUSA KHUCIOT C
MCTalllaMH, OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA n
HECPACTBOPUMBIMHA OCHOBAHHUAMU, COJISIMU, IMOJIy4YCHHC
HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJHOI'O MCETalljia
APYIruM M3 pacTBOpa COJIU; UCCICAOBAHNC aM(bOTepHBIX CBOICTB

TUAPOKCUI0B aIFOMHUHUSA 1 HUHKA

13.7

13.8

pelIeHre SKCIEPUMEHTAIBHBIX 3amad 1o TemMaM: «OCHOBHBIE
KJIACChl HEOPraHWYECKUX COCIMHEHHI»; «DIEKTPOIUTHYECKas
IHCconHaInay; «BakHelme HeMeTaaabl M WX COCIHHEHU,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE OKCIEPUMEHTHI, WDIFOCTPUPYIOIIUE TPH3HAKH
NPOTEKaHUs peaKii HOHHOrO 0OOMeHa; KaueCTBEHHbIE PEaKIUU
Ha TPHCYTCTBYIOIIME B BOJHBIX pPAacTBOpPAaX HOHBI: XJIOPHI-,
Opomua-, momua-, cynbdar-, ¢ocdar-, kKapOOHAT-, CHUIMKAT-
AQHWOHBI, TUAPOKCH/I-HOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJIbITHS,

ATIOMUHMUS, kene3a (2+) u xkenesa (3+), meau (2+), IUHKA
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YMmeHnue:

NPEICTaBIATh PE3yJIbTaThl 3KCIEPUMEHTa B (OpPME BBIBOJOB,

14.1 JI0Ka3aTeNbCTB, TPpaUKOB U TAOJIHIl U BBISBIATH SYMIUPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBAaTh  CBSI3M  MEXKIY pEaJbHO  HaOJI0JaeMbIMH
142 XUMHUYECKUMH SIBICHUSMH U TPOLECCAMU, MPOUCXOASIIUMU B

MaKpo- WU MHKPOMHpE, OOBACHATh MPHUYUHBI MHOT000pa3us

BEIIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

1.4

1.5

ATOMBI M MOJEKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
251eMeHTOB. [IpocThIe U C10XKHBIEC BENIECTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKUX JIIEMEHTOB.
CreneHb OKUCIIEHUS

3aKOH TIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENIbHAs aToOMHas Macca.
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca. MaccoBas 10J11 XUMHUYECKOTO 2JIEMEHTa
B COCAMHEHUU

KomuuecTBo BemectBa. Moab. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.

BzanMocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

®Ou3nuecknue U XUMUUYECKHE SIBIICHUS. XHUMHYCCKas peakuuga u e€ IIPU3HAKH.
3aKoH COXpaHCHHA MACChbl BCHICCTB. XUMHYECKHE YpPaBHCHU

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

2.2
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3.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX HJIEMEHTOB
.. Menneneepa. [lepuonbl u rpynnbl. OU3HYECKHIT CMBICIT MOPSAKOBOTO

HOMEpa, HOMEPOB IICPUOJa U I'PYIIIILI SJICMCHTA

Crpoenue atomoB. CoctaB aToMHBIX sAnep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK AaToOMOB TepBhIX 20 XUMHUYECKHX JJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUO/IOB, Kajlus, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX U HEMETAaJUIMYeCKUX CBOWCTB) M HUX COEIUHEHHUHA B
COOTBETCTBUHU C TIOJIO)KEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOEHHEM UX aTOMOB
Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh ~ XMMHYECKUX  dJeMEHTOB. MOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CpEIHUX B KUCIIBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyecknue U XMMHUYECKUE CBOMCTBA OKCHUIOB HeMeTamoB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(ll) u

xenesa(ll, III). [Tonyyenre okcuI0B METAIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THIPOKCUIOB alllOMMHHUA, KeJe3a, ULuHKa). [loimydyeHne oOcCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM U a30THOM KHUCIIOT B MpOMBbIIUIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

52

53

54

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
ObITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenHeHuil. [ToHsTHe 0 KOppo3uK METalJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, OTUJICH, alICTWICH, 3TAHOJI, INIULICPHUH, YKCYCHAast KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YTIIE€BOAaxX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 o GpopmyiaM XUMHUYIECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

o Xumwus: 8- kijacc: 0a30BbIi ypOBEHb: YYEOHUK; S5-¢ H3JIaHUE,
nepepadoranHoe ['abpuensu  O.C., OctpoymoB W.I'., CnankoB C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

 Xumusa: 9-ii kmacc: 0a30BBIM ypOBEHb: Y4YEOHUK; 5-¢ H3AaHUE,
nepepadborannoe l'abpuensu  O.C., OctpoymoB MW.I'., Crnagxko C.A.

AxnuonepHoe odiectBo «M3aaTensctBo «lIpocBerieHue»



