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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIICHA Ha
OCHOBE TpPeOOBAHMII K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MpOrpamMMbl
OCHOBHOTO 0011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a Takxke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIHMTAHMS U C YYETOM KOHUEMUUU MPErnoaBaHUs
yueOHOro mnpeamera «XuMus» B 0Opa3oBaTeldbHBIX OpraHu3auusax Poccuiickoi
Oenepauni.

[Iporpamma nmo xumuu Aa€T Npe/CTABICHUE O LENsAX, O0mIeil cTparerun oOydeHus,
BOCIHUTAHUS U Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMM Yy4€OHOTO MpeMeTa, YCTaHaBIMBACT
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIacCaM U CTPYKTYpPHUPOBAaHHUE MO pa3feiaM M TeMaM MPOrpamMMBbl 10 XUMUH, ONPEAEIIAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKH COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEILHOCTh U3YUCHUSI XUMUM C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€l, JIOTMKM Yy4eOHOTO TMpOIECcca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIMuXcs,
onpejeNsieT BO3MOXKHOCTH TpeIMeTa Mjis peaju3alud TpeOOBaHUM K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUU K pe3ynbTaTaM OOydeHHs XUMHUU Ha ypOBHE Iieieil
U3y4YeHHs] TpeaMeTa M OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEILHON JIESITEbHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME XUMHUU CIYXUT OCHOBOM g  (OpMUPOBAHHMS  MHPOBO33PEHHUS
oOy4aromerocsi, €ro MpeACTaBICHUA O MaTEePHATbHOM EIUHCTBE MHpa, BAXKHYIO pPOJIb
urparT GopMupyeMble XUMUEH TMPEICTaBICHUS O B3aMMOIPEBPAIEHUSAX DHEPTrUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTSIX pEHIeHUs TI00ambHBIX MPOOJIEM yCTOHYUBOTO
pa3BUTHSI YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTHYECKOM, MUIIEBOM M HKOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH /i caMopa3BUTHS U (PopMupoBaHHS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (opMuUpOBaHHE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH
o0yyaroumxcs, HAaBBIKOB UX  CaMOCTOATEJIbHOU yueOHOU NEATEIbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEJHEBHOM
KU3HH, TaK U B MPO(HECCUOHAIBHOU ESITETbHOCTH;

3HAKOMMT CO CHEUU(UKOW HAy4YHOI'O MBIIUIEHHUS, 3aK/Ia/1bIBAET OCHOBBI L[EJIOCTHOIO
B3[UISiJa HA €AWHCTBO NPUPOABI M YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM JTaloOM B
(GopMUpPOBAaHUH €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00Y4YarOIINXCS;

croco0cTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAaYy4YHBIM
3HAHMSIM, K MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE OO0pa3zoBaHUE
00yYarOITHUXCS.



JlanHbple HampaBieHUs] B OOyYE€HHMHM XUMHUU OOECIEeUYUBAIOTCS  CHELU(PUKON
coJlepKaHUsl y4eOHOro MpeaMera, KOTOpBIM SIBISETCS MeJaroruuyeckd aJanTHPOBaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHsS OpPUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIUMHCS CHUCTEMBbl TMEPBOHAYAIbHBIX MOHITHH XHMHH, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMOHSITHUA OpPraHUYeCKOU
XUMHUH.

CtpykTypa cojaepXaHusi MporpaMMbl MO XUMHHM CGOPMHpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoza K €€ nzyuyenuto. Conpep:kaHue CKIAIbIBAECTCS U3 CUCTEMBI IOHATUN O
XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI IOHATHI 0 XUMHUYeckoi peakiuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 10 MPUHIMITY MOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBS3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA pPacCMATPUBAIOTCA HA OCHOBE SMIMPHUUYECKHU IMOITYUYECHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIENIOBATEIHLHO OT OAHOTO YPOBHS K APYTrOMY,
BBIMONHASL (YHKUMM OOBACHEHHS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmsbl MO0 XUMHHM CHIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTABIISIFOIIECH HAYYHOM KapTHUHBI MUpa B JIOTMKE €€ CUCTEMHOM MPHUPOJIBI,
LEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHMIO U METOJaM MO3HaHMs B Hayke. M3yueHue
XUMHH MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3 paHEe M3YYCHHBIX YUYCOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipn u3ydyeHUHW XUMHUHU TPOUCXOIUT (HOPMUPOBAHHWE 3HAHUN OCHOB XHMHYECKOU
HAyKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTHUECKOW J1eITeTbHOCTH
YeJIOBEKA M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KYyJbTYphl. 3ajja4a y4eOHOro npeaMera
cocTouT B (OPMHUPOBAHWM CHUCTEMBl XHMHUYECKUX 3HAHUM — BaKHEHIMX (HaKTOB,
MOHSATUNA, 3aKOHOB M  TEOPETUYECKUX  MOJOKEHUM, JOCTYNHBIX  00O0OLICHHIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAayKd, B TMPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS MPY U3YYCHUH BEIIECTB U XUMHUUECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX yYMEHHA W WX NPUMEHEHWH B Y4eOHO-TIO3HABATENHHONW M y4eOHO-
UCCJIEI0BATENbCKON JESITENIbHOCTH, OCBOGHHHM NPaBWJI 0€30IaCHOrO OOpalleHust ¢
BEILIECTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy wu3yyeHMHM XUMHH Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Ba)KHOE
3HaYeHUE MTPUOOPETN TaKHUe 1IENIH, KaK:



—  (opMupoBaHHE  HMHTEUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTHU, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO  PEIICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HAaMpaBJICHHOCTh OOYYEHHUsSI Ha CHUCTEMATHYECKOE MPHOOIIEHHE OO0ydarolmuxcs K
CaMOCTOSITEJIbHOM  TMO3HABaTENbHOW JIESITEILHOCTH, HAy4YHBIM METOJaM [O3HAHUS,
bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yclIOBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YUAIOITUMHUCS OTBITA
pa3HOOOpa3HOW JEATEeNbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHIIUH ), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE JJIS Pa3IMYHBIX BHUJIOB
JeSITeIIbHOCTH;

— (hopmupoBanue o0mIel PyHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSCHSATH U OIEHUBAThH SBJICHUS OKPYXKAIOIIETO MHUPA, UCTOIB3YS
3HaHUS W ONBIT, MOJYYCHHBIC MPU U3YUYCHUU XUMHUHU, NMPUMEHATh UX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEITEIIBHOCTH;

— ¢opMupoBaHUE Yy OOYYAIOIIMXCS TYMAaHUCTHYECKMX OTHOIICHHM, MMOHUMAHUS
IIEHHOCTH XUMHWYECKUX 3HAHMK Uil BBIPAOOTKH DKOJOTUYECKH I1eJIeCO00Pa3HOT0
MOBEJICHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOErO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOSHHMsI OOIIEUETIOBEYSCKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOGUJIS U HAMPABICHHOCTH JaJIbHEUIIIETO 00yUeHHUs.

OO6mee yuca0 YacoB, OTBEAEHHBIX IS M3Y4YEHUsS XMMHU Ha YPOBHE OCHOBHOTO
ob1rero obpasoBanus, coctarisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XumMuM B KU3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATperaTHoe COCTOsHuE BemecTs. [lonstue o
METOJlaX MOo3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE AIIEMEHTHI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumnueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcocTaBa BemiecTB. OTHocuTenbHass artomHas Macca. OTHOCUTENbHas
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BemectBa. Monb. Mongpraasi Macca. B3auMocBsi3b KOJIMYECTBA, MACChI
U YWClia CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuérel mo QopMynaM XUMHUYECKHX
COECIMHEHUH.

OuU3NYECKUE U XUMMHUUYECKHUE SIBJICHUS. XUMUUYECKasd peakius U €€ MpU3HaKu. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XUMHUecKkue ypaBHeHus. Knaccudukanus XuMHUUECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TOCYJO0M, MpaBWwiIaMu paboThl B JabopaTopuud U
npuémMamu oOpamieHuss ¢ J1abopaTOpHbIM OOOpYAOBaHHEM, H3Y4YEHHE M OIHCAHHE
¢uznuecknux CBONCTB 00pa3lloB HEOPTraHUYECKUX BEIIECTB, HAOMIOAEHHE (HU3UUECKUX
(naBneHre BOCKA, TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIEHUE M KOHACHCAIUs
BOABI) M XHUMHUYECKMX (TOPEHUE CBEYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCIOTOM) SBIICHWH, HAOIIOJCHHUE W OINHUCAHUE IPU3HAKOB
NpPOTEKAHUS XUMMYECKUX peakiuui (pa3iokeHUue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOpUAOM Oapwusi, pasiokeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auUMOJICHCTBHE JKelie3a ¢ pactBopoMm coiid meau (Il), uzydenue crocoboB pasjaereHus
cMeced: ¢ TIOMOIIbIO MarHuTa, (QUIbTpOBaHWE, BbBIIAPUBAHUE, JTUCTUIUISINS,
xpomaTtorpadus, MPOBEACHHE OYMCTKH TOBAPECHHOW COJIM, HAOJIOJCHUE W ONMHUCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOWIETO 3aKOH COXPAaHEHUs Macchl,
CO3JIaHHUE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeine npeacTaBuTeId HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — 351eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3udyeckne W XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenune xucmopoga. CrmocoObl TONYYeHHS KHUCIOpOAa B
naboparopuu U mnpoMblnuieHHOCTH. KpyroBopor kuciopoga B npupone. O30H —
aJuIo0TpoInHas MOAU(DUKALIKS KUCTOPO/Ia.



TemoBoit 3pPexT XMMHUUECKON peaKkuu, TEPMOXMMUYECKHE YpaBHEHMS, 3K30- U
SHJOTEPMHUYECKHE peaKIMU. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHHUE BO31yXa, YCUJICHHE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonmopon — snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bojgopoaa B OPUPOJE,
dbu3nYecKkue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosydeHus. KucioTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcTBa BoAbl. Bona xkak pactBopurens. PacTtBopbl. HacellieHHBIE 1
HEHACBIIIEHHBIE PACTBOPHI. PacTBOpMMOCTH BEIIECTB B BOAE. MaccoBas J10Jisl BEIIECTBA B
pactBope. XuMHuueckue cBoMcTBa BOAbl. OcHOBaHusA. Posib pacTBOpoOB B mpupoAe U B
KU3HU desioBeka. KpyroBopoT Bobl B pUpo/jie. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coequnenuit. Oxcunpl. Knaccudukamms okCuaos:
coyieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aM@oTepHble) H HecoJeoOpas3yrlue.
Homenkinarypa okxcupoB. dusznueckne M XUMUYECKHE CBOWCTBAa OKcuaoB. [lomydeHwue
OKCHJIOB.

OcHoBanus. Knaccudukamnusi ocHOBaHUM: MIEIOUYM W HEPACTBOPUMBIC OCHOBaHWSI.
Homenkmarypa ocHoBanuii. OU3NYECKHE M XHMHUYECKUE CBOWCTBA OCHOBAHMM.
[TomyuyeHnue ocCHOBaHUI.

Kucnorel. Knaccudukamms xucimor. Homenknatypa kucnor. Duszndeckue u
XUMHYECKHE cBOMCTBa KHUCIOT. Psn akruBHoctn MetaiuioB H. H. bekerosa. [lonydyenue
KHCJIOT.

Comu. Howmenknatypa coseil. @PuU3HMYECKME W XUMHUYECKHE CBOWCTBAa COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPIraHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEACICHUE COJIEPKAHUSA KHUCIOpOJa B BO3IyXE, MOJYYECHHUE,
coOupaHue, pacrlo3HaBaHWE ¥  M3YYCHHE CBOWCTB  KHUCJIOpPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCJIOPOJAOM M YCJIOBUSI BO3HUKHOBEHHMS WU NPEKPALLCHUS
ropeHusi (moskapa), O3HaKOMJICHHE C oOpa3llaMH OKCHJIOB M OIMCAaHWE WX CBOICTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHWE M H3YYEHHE CBOMCTB BOAOpoAa (TOpEeHHE),
B3aumMojieiictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXKHO — HMCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHNE 00PA3IOB BEIIECTB KOJTUIECTBOM | MOJIb, HCCIICIOBAHUE
O0COOCHHOCTEW PacTBOPEHUSI BELIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEM pACTBOPEHHOIO BELIECTBA, B3AUMOJCUCTBUE
BOJAbl C MeTaulamMu  (HaTpueM MW KainbluueMm) (BO3MOXHO  HUCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIECIOBAHWE OOpa3lloB HEOPTaHWUYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKd WHAMKATOPOB B pacTBOpax KUCIOT U
uieoue, usyuenue B3zaumojneiicTBus okcuaa meau (ll) ¢ pactBopom cepHON KHUCIOTHI,



KHUCJIOT C METAJUIAMU, PEAKIM HEUTpaIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHHE OJHOIO0 METAJUIa APYTMM W3 PACTBOpPA COJIM, PEUICHHE SKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWIme KjIacChl HEOPraHUYECKUX COCTUHEHUI.

IHepuoanuyeckuii 3axoH u Ilepuoanyeckasi cucreMa XMMHUYECKHX dJjieMeHTOB /I,
N. MenaeneeBa. CrpoeHne aToMoB. XuMHYECKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble TOMBITKK KiIacCUpUKAIIMKA XUMUUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIbI, TAJOTeHbI, HHEPTHbHIC
rasbl). DJEMEHTHI, KOTOpbIe 00pa3yroT aMGOTEPHBIC OKCUIBI U THIPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepronnueckas cucrema XUMUUYECKUX diemeHToB J[. U.
MenneneeBa. KopoTkonepuoanas u auHHonepuoHas hopmel [lepuoandeckoit cucTeMbl
xumuueckux neMeHToB . M. Menneneesa. Ilepuoasl u rpynnbsl. OU3HYECKUN CMBICIT
NOPSIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue artomoB. CocTtaB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbix 20 xuMHUUeckux 3jieMeHTOB Ilepuomamyeckoii
cucrembl JI. M. MeHnneneeBa. XapaKTepuUCTHKa XHMMHUUYECKOTO JJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM  HM3MEHEHHUs  pajuyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IMEPUOIAM.

3nauenue Ilepuomnueckoro 3akoHa u llepuoguueckoil CHUCTEMBl XUMHUYECKUX
3JIEMEHTOB U1 pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBA3b.  KoBasieHTHas  (MOJsipHAsT W HENOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucieHusi. OKHUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIHN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumeHm:

U3y4deHre 00pa3IioB BEIICCTB METANIOB U HEMETAJIOB, B3aUMOJICHCTBHE THAPOKCHIA
OMHKAa C pacTBOpAMU KHCIIOT M IIEJIOYEH, MPOBEAECHHUE OMBITOB, WIIIOCTPUPYIOMINX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (TOpeHue, peakiuu pa3iokKeHHUs,
COEMHEHU ).

Mexcnpeomemmunie ceasu

Peanuzamus MeXNpeAMETHBIX CBs3€d MNpU H3YyYeHUHM XHMMHUH B 8 Kiacce
OCYIIIECTBIIACTCS Yepe3 UCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U
TOHATHM, ABISIOMIUXCS CUCTEMHBIMHU JJIS1 OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4YHBIM (akT, runore3a, TEOpHUsl, 3aKOH,
aHaJgu3, CHUHTE3, Kilaccuukamus, TEepUOAUIHOCTh, HAOIIOJAECHHUE, OSKCIICPUMECHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHHUE.



®dusuka: Marepus, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIUJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsjl, BEUIECTBO, TE€JIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (u3nuecKkue BEIWYUHBI, CAUHUIBI HM3MEpPEHHUs, KOCMOC,
IUIaHETHhI, 3BE3/1b1, COJIHIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpabl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuit 3akoH. Ileproanueckas cucrema XUMHUYECKUX diemeHToB J[. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalausl, KaJIblUs U UX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMHUYECKON CBA3U. THUIBI KPUCTALNIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEHIETKH U BUa XUMHUYECKOU
CBSI3H.

Kinaccudukanys u HOMEHKIIaTypa HEOPraHMYECKUX BEIeCTB. XUMHUUECKUE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JUYHbIM KJaccaM HEOPTraHWYEeCKUX COECAUHECHUH,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukanus XuMUYECKMX peakluil MO pa3IMyHbIM TpU3HaKaMm (10 YUCTy U
COCTaBy Yy4YacCTBYIOIMX B PEaKIMHU BEUIECTB, MO TEIUIOBOMY 3(QeKTy, 1Mo H3MEHEHUIO
CTeNIeHEl OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHUIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEaKIINH, TEPMOXUMHYECKUE YPABHEHHUS.

[TonssiTME O CcKOpoCcTM XHUMHUYeckoW peakuuu. IloHarue 00 o0OOpaTUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakiusax. [loHsTHE O TOMOTEHHBIX M TE€TEPOTCHHBIX
peakuusax. Ilonstue o karanuze. [loHsTHE O XUMHYECKOM paBHOBeCUU. DAKTOpSHI,
BJIUSIIOIINE HA CKOPOCTh XMMUYECKOW pPEaKIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCITUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITUU, DJICKTPOHHBIN OallaHC OKUCIUTEIHEHO-
BOCCTaHOBHUTEJIIBHOU pEaKLnH. CocraBnienue ypaBHEHHUI OKHCIIUTENbHO-
BOCCTaHOBUTEINIHbHBIX PEAKIIUI C UCTIOIB30BAaHMEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOIMALUU. OJNEKTPOJUTHI U HEIIIEKTPOJIUTHI.
Katnonsl, aHvoOHbl. MeXaHHU3M JUCCOLUMALMM BELUIECTB C PA3JIUYHBIMU  BUJIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIa0ble SJIEKTPOIHUTHI.

Peakuiuu moHHOTO OOMEHa. YCIOBUS NPOTEKAHUS PEAKIUd HOHHOTO OOMEHa,
MOJIHBIE U COKpallléHHbIE MOHHBIE ypaBHEHHs peakiuil. CBoWCTBa KUCJIOT, OCHOBAaHUW U
coJiei B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHYECKOW aucconuanuu. KadecTBEHHBIC
peakunu Ha MOHEBL. [loHsATHE O THAPOIHM3E COJIEH.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJOopuaa HaTpHs),
HCCJIEI0BAHNE 3aBUCUMOCTU CKOPOCTU XMMHUYECKOW PEaKIMU OT BO3JECUCTBUS Pa3IMUHbBIX
(akTOpOB, HCCIIEIOBAaHUE AJIEKTPOINPOBOJHOCTH PAaCTBOPOB  BEILIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, IIeJIouel U coiei (BO3MOXHO MCIOJIb30BaHUE BUJIE0 MAaTEPHAIOB),
MIPOBEJICHUE OMbBITOB, WLIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS pPeaKIuil HOHHOTO
oOMmeHa (oOpa3oBaHue oOcajika, BBIJEJIEHHE Ta3a, O0Opa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid (ropeHwue,
peakluuu pasjoKEHMs, COEJUHEHUs), paclo3HAaBaHME HEOPraHUYECKHX BELIECTB C
OMOIIbI0 KAUECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHNE IKCIIEPUMEHTATbHBIX 33/1a4.

HemeTtanbl U MX coelMHEHUA

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIE
crenieHu okuciieHud. CTpoeHue u (pu3HUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XYMHUYECKHE CBOMCTBA HA MpUMEpPE XJIopa (B3aUMOJICHCTBUE C METAJUIAaMH, HEMETaIJIaMHU,
mienouamu). XsopoBonopos. CoiniHas KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOJIyYECHHE,
npuMeHeHue. JleficTBue Xjopa M XJOPOBOAOPOJA HAa OpraHU3M uesnoBeka. Baxkueiimme
XJIOPUJIBI M UX HAXOXKJECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3aemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M Cephbl. AJUIOTPONHbIE MOAUPUKAIMK KHCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOpO, CTpOEHUE, (PU3NUYECKne U XUMUYECKHe CBOMCTBA. OKCUIBI
Cepbl KaK TMPENCTABUTENTH KUCIOTHBIX OKcuAoB. CepHas Kuciora, (U3MYECKHE U
XUMHYECKUE CBOMCTBA (0OIIME Kak MpPEJCTABUTENSl Kilacca KUCIOT U CcHelupUYecKue).
XVMMHUYECKHUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOTYyYEHUsI CEpHOM
kucioThl. [Ipumenenne cepHoil KUcaoThl. Cojid CEpHOM KUCIOThI, KAUECTBEHHAsI PEaKIUs
Ha cyiabdaT-uoH. Haxoxmenwe cepbl W €€ COCIMHEHUH B TMPUPOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPY’KAIOUIEH Cpellbl COEAUHEHUSIMU CEPbl (KUCIOTHBIE TOXKIU, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6miast xapaktepuctuka 371eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCICHUS. A30T, pacIpOoCTpaHEHHE B MpHUpoje, (punmueckue u
XuUMuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (u3nyYecKue H
XUMHYECKUE CBOWCTBA, ToJydeHHe W mpumeHeHune. Comu aMMOHHS, UX (U3HUECKHE U
XUMUYECKUE CBOMCTBA, MpruMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMSI. A30THas
KHUcaoTa, €€ TMoylyueHue, (QU3MUecKkue M XUMHYECKue CcBoicTBa (00mmMe Kak
MPEICTaBUTENSI Kjlacca KUCIOT M crnernuduueckne). Vcmoap30BaHne HUTPATOB U COJEH
aMMOHMUS B Ka4ECTBE MUHEPATbHBIX YI0OpeHMA. XMMUYECKOE 3arpsi3HEHUE OKPYKaIomen
Cpelbl COCAMHEHUSIMM a30Ta (KUCJIOTHBIE JOIH, 3arpsi3HEHUE BO3/AyXa, IOYBBI H
Bos10EMOB). Docdop, amnorponHsie Mmoaudukanuu pochopa, Pu3nuecKkue U XUMUIECKHUE



cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora, pu3HUECKHE U XUMUUYECKUE
CBOIiCTBA, nosydyeHnue. Mcnonb3zoBanue (pocharoB B KaueCTBE MUHEPAIbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3aeMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHblE  CTENEHH  OKHCIEHHs.  YIJIEepoA,  aulOTPOIHblE  MoJAu(dUKaLuH,
pacnpocTpaHeHue B Mpupoje, (U3MYECKUEe W XUMHUYECKHE CBOWCTBA. ACOpOLHS.
Kpyrosopotr yrnepoaa B mpupoae. Okcuabl yrieponaa, ux (U3HMUECKUE U XUMHYECKUE
CBOICTBA, EWCTBHUE HA YKUBbIE OPTraHU3MBI, TIOJYyYEHHUE U MPUMEHEHHE. DKOJIOrMUYECKUue
npoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rio6anbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIM 3(dekr. YronbpHas Kuciaora U €€ coiu, UX (QU3NYecKue u
XMMHYECKUE CBOMCTBa, MONyYeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHart-
nonbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, NMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, AalleTWJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas KHCIIOTa).
[IpuponHble UCTOYHUKH YTIIEBOJIOPOJIOB (yroyb, MPUPOAHBIN a3, HE(TH), TPOAYKTHI UX
nepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBINUICHHOCTU. [ToHATHE O OMOTOTHYECKH
BaXXHBIX BEIECTBAX: XUpaX, OelKkax, yrieBoJax — M HMX POJU B JKU3HH YEJIOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUH.

Kpemuuii, ero ¢gusnyueckue u XMMUYECKHE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE.
Coenunenus kpemHus B npupoje. Ob6mue npencrapieHuss o6 oxcunae kpemuus (1V) u
KpeMHuEeBOM kucioTe. CWIMKAaThl, UX HCIOJIH30BaHHE B OBITY, B MPOMBIILICEHHOCTH.
Baxueiiiue  cTpouTenbHbIE MaTepUalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH,
xene300eToH. [IpoOnembl 6€30MacHOTO MCMOIB30BAHUS CTPOUTENBHBIX MaTEepHaiOB B
IIOBCEIHEBHOM KN3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI,
NPOBEJICHNE KA4YeCTBEHHBIX PEaKIUid Ha XJIOPUI-MOHBI M HAOIIOJIEHWE TMPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpAXKAOIIE PU3NUECKHE U XUMUIECKHE CBOMCTBA raJOTeHOB U UX
COEMHEHMH (BO3MOXHO HCIIOJIb30BAHUE BUAEOMATEPUaIoB), 03HAKOMIIEHHE ¢ 00pa3lamMu
XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C o0OpasliaMu cepbl U €€ COEOUHEHHUSIMU
(BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEpUANIOB), HaOJIOACHHE Mpoliecca OOYIIMBaHUSA
caxapa moJ JEWCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3YUYCHUE XHUMHUUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KHUCIOThI, MPOBEJCHHE KAYECTBEHHOW peaKIuu Ha
cynb(dar-uoH M HaOIIOEeHNEe TPU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHUE C (PU3MUECKUMU
cBOWicTBaMH a30Ta, (ochopa U UX COEAUHEHUH (BO3SMOXKHO HCIOJIH30BAHUE
BUJIeOMATEpUaioB), oOpasmamMu a30THBIX © (OCHOPHBIX yIOOPEHUM, TOIydeHHE,
coOMpaHue, pacro3HABaHUE W M3YyUYEHHE CBOMCTB aMMMAKa, MPOBEJACHUE KAYECTBEHHBIX
peakiuii Ha HOH aMMOHHMSI U (ocdaT-uOH U H3yUYECHHE NPU3HAKOB HX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO



WCIOJIb30BaHUE BHJICOMATEPUATIOB), H3YUYECHHE MOJENIeH KPUCTAUIMUECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHWE C TPOLIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MoJiydeHUEe, coOupaHue,
pacrno3HaBaHUE W HW3YUYEHUE CBOWCTB YIJIEKUCIOrO ras3a, MPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAaT-UOHBl M M3yYCHHE TMPU3HAKOB HX MPOTEKaHUS,
O3HAKOMIICHHUE v POAYKLIUEN CHJIMKAaTHOU IIPOMBIIIEHHOCTH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele HEMETAIUTbI U UX COSIUHEHUS.

MeTaJJibl U UX COETHHEHUS

OO6miasi XapakTepUCTHKAa XUMHYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nosnoxkeHuss B Ilepuoauueckoi cucreme xumuueckux snemeHToB JI. M. MenpaeneeBa u
ctpoeHus aroMoB. CTpoeHue MeTamioB. Mertainueckas CBsI3b U METANIMYECKas
KpUCTAJUIMYECKAsT PEIIETKA. OJIEKTPOXMMHUYECKUN  PSAJ  HANPSOKEHUM  METaJlIOB.
dusnyeckrue U XUMMUYECKHE CBOMCTBAa MeTaylioB. OOIIME CIOCOOBI MOJYYeHHSI METaJIJIOB.
[TonsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CIuiaBsl
(cTanb, 4yTyH, TIOpATIOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTamibl: MoJiokeHue B llepuoguueckoil cucremMe XUMHUUYECKUX
anementoB JI. WM. MenaeneeBa, CTpOCHHME HX aTOMOB, HAxXOXJICHUE B MPUPOE.
dusnyeckne W XUMHUYECKHE CBOMCTBa (Ha mnpuMepe Hatpus W kKaiaus). Okcuabl U
TUIPOKCHUIBI HATPUS U Kaiud. [[pyuMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHUM U KJIbLUM: MOJIo)keHUe B [lepuonnueckon
cucreme xuMudeckux anemeHToB . M. MenpaeneeBa, CTpoeHUE UX aTOMOB, HAX0XJECHHUE B
npupojae. Pu3MYECKME U XUMHUYECKHME CBOWCTBAa MarHus W Kainblus. Baxneiiiue
COCMHEHUs KanbIus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nojioxenue B Ilepuoanmdeckoil cucreme XxuMudeckux snementoB JI. W.
MenpeneeBa, CTpOCHHE aToMma, HaXOXJeHUE B mnpupoje. PU3HMYECKUE U XUMHUYECKHUE
cBoMcCTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.

Keneszo: nmosoxxenue B Ileproamyeckoil cucTtemMe XUMUYECKUX 3iemeHToB J[. U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXJIEHHE B Mpupoje. DPu3MdYecKkne W XUMHUUYECKHUE
cBoicTBa keneza. Okcuapl, ruapokcuasl U conu xeneza (ll) u xenesa (l11), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ 0OpasllaMi METAJJIOB M CIJIABOB, UX (DU3MYECKUMHU CBONCTBAMH,
HU3y4YEHHE pe3yIbTaTOB KOPpO3UH METaJJIOB (BO3MOXKHO VCMOJIb30BAHUE
BHJICOMATEpPUAJIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIa KaJbIlUs M HATPHUS C BOJOM
(BO3MOHO HCIOJIb30BAaHUE BHUAECOMATEPHUATIOB), UCCICAOBAHUE CBOMCTB >KECTKOW BOJBI,
rpoliecca ropeHus xKejae3a B KUCI0poJie (BO3MOKHO HMCMOJIb30BaHHWE BHICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHMs, KalbIUsl, aTIOMUHUSI,
uuHka, sxeneza (I) u xeneza (Ill), mequ (), HaGmronenre u omucaHue MPOIECCOB



OKpallMBaHUs TJIAMEHH MOHAMHU HATpUs, Kalus W KajbIUs (BO3MOXHO HCIOJBb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHAA aTIOMUHHUS U
THJIPOKCH/IA [TMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «BaxxHeiimme MeTanisl
U UX COCTUHECHHUS.

XHMHS U OKpPYKa0LIas cpeaa

BemecrBa u Marepuasisl B IOBCEIHEBHOW JKM3HM 4elloBeKa. bes3omacHoe
WCTIONb30BAaHUE BEIIECTB W XHUMHUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOe 3arps3HEHHE OKpyKawiled cpeasl (mpeaenbHas —JIOMyCTHMas
KOHIeHTparus BemiecTB, ganee — I[IJIK). Ponp xumum B pemieHHH 3KOJIOTHUYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pas3loB MaTepuanoB (CTEKJIO, CIJIaBbl METAIJIOB, TOJUMEpPHBIC
MaTepHabl).

Mesxcnpeomemnvle ceasu

Peanmszarusi MeXmpenIMeTHBIX CBsi3ed TIpM W3YYeHWH XWMHUH B 9 Kiacce
OCYIIIECTBIISIETCS YePe3 MCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK U
TIOHSATHH, SBISIFOIIUXCS CUCTEMHBIMU JIUISI OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHSATHUS: HAYyYHBbIN (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, Kiaccudukamusi, NEPUOJUYHOCTh, HAOMIOACHUE, DSKCIEPUMEHT,
MOJIETUPOBAHKUE, H3MEpPEHUE, MOJEINb, SBJICHHE, MApPHUKOBBIA 3PGEKT, TEXHOJIOTHS,
MaTepHabl.

®uznka: maTepus, aTtoM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWJ, H30TOIIbI,
PaAMOAaKTHBHOCTh, MOJIEKYJIa, JJIEKTPUUYECKUM 3apsij, MPOBOJAHHUKH, MOJIYIPOBOIHUKH,
TURIIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAIMYECKAash pEMIETKA, CIUIaBbl, (HU3UYECKUE
BEJMYUHBI, €JMHULBI H3MEPEHHs,, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Connre.

buonorusi:  dotocunre3, gpixanue, Ouocdepa, OSKOCHCTEMa, MHUHEPAIbHBIC
y0OpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJbI, IMOJIC3HBIC
MCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIC pPe3yJbTaThl OCBOCHHS MPOTPaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B XOA¢ OOy4YeHUS XHMHH B EIUHCTBE Y4YEOHOW U BOCIHMTATEIHLHOMN
JESATENHPHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHMUCKUMHU COIIMOKYJIBTYPHBIMUA U
JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, NIPUHATHIMHA B OOIIECTBE MpaBUIAMU M HOPMaMHU
TIOBEJICHUSI U CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN
00y4Jaromuxcs.

JIMYHOCTHBIC Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYAIONIUXCSI PYKOBOJICTBOBATHCS
CUCTEMOW TIO3UTUBHBIX IICHHOCTHBIX OPUCHTAIUN M PACIIMPEHUE OTBITA JICITCILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICJUIO, TTIOHMMAaHHUS 3HAYCHUS XMMHUYCCKOW HAYKW B KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH  BIAJETh JOCTOBEpHOWM wWH(pOpMaIMerr o mepemoBBIX
JOCTIKEHUSAX M OTKPBITHSAX MHPOBOM M OTCUCCTBCHHOW XMMHH, 3aMHTCPECOBAHHOCTH B
HaY4YHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

2) rpaIaHCKOT0 BOCTIMTAHUS:

IPEJICTABIICHUSI O COIMAIBHBIX HOPMaX M MpaBUIaX MEKIUIHOCTHBIX OTHOIICHHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIIETGHTHOCTH B  OOINECTBEHHO  TIOJIE3HOM,
y4eOHOMCCIIeIOBATENILCKOM, TBOPUYECKONH W JPYTUX BUAAX ACSATEILHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOW ACSITENLHOCTH TIPU BBITOJIHEHUN YY€OHBIX, TO3HABATEITHHBIX
3a/a4, BBIMOJHCHUA XHMHYECKUX OKCIICPUMEHTOB, CO3JaHHHM Y4YEOHBIX IPOCKTOB,
CTpEMJICHHS K B3aUMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TIpOIlECCe ITOW y4eOHOM
JESTEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJICHUE M IMOCTYIIKH CBOMX TOBAPHIICH C
MO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YUYETOM OCO3HAHHUS TOCIEICTBUN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE U XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONINE OCHOBY JIJIS
MOHUMAHUSI CYINHOCTH HAYYHOW KApTUHBI MHpa, TMPEACTaBIeHUsS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SX YEJIOBEKa C MPUPOTHON CPEoi, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIC MOTHBBI, HANIPABJICHHBIC HA MOTYYCHHE HOBBIX 3HAHWUN 1O XWMHH,
HE0OXoMUMBbIE NIl O0BsICHEHUST HAOI0/IaeMbIX MPOIECCOB U SIBICHUH, MMO3HABATEIIHHOM,
WH()OPMAITMOHHONW M YUTATEIIbCKOW KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOUN JUTEPATypOH, JOCTYIMHBIMU TEXHUYCCKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;



MHTEpEC K 00YyYEHUIO U MO3HAHUIO, JTH0O03HATENBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh
K CaM000pa30BaHMIO, IPOEKTHOM U HCCIEAOBATEIBCKONU JEATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHS OOYyY€HHUsI B TaJIbHEHIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME LEHHOCTH HU3HHU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBII 00pa3 *U3HHU, OCO3HAHME MOCIEJACTBUN U HENPUSITHE BPEIHBIX
NpUBBIYEK  (YNOTpeOJeHUs  ajKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
coOI0IeHus ITpaBuil 0€30MaCHOCTH IPU OOPAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
U PEATbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K NPAKTUYECKOMY HU3Y4YEHHUIO npodeccuii W Tpyna pa3iudyHOro poja,
yBaXEHHE K TPyAy M pe3yjibTaTaM TPYAOBOM JAESITENIbHOCTH, B TOM YMCIE Ha OCHOBE
OPUMEHEHUs] TPEIMETHbIX 3HAaHUN MO XWUMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUIYATbHON
TPACKTOPUU TPOAOJKEHUST 00pa3oBaHUA C YYETOM JUYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIIHON
npodeccUOHaIbHON AESTENBbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 3K0JI0rH4eCcKOro BOCIUTAHHUS:

HKOJIOTHYECKHU 11€JeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBaHHUS, MOHMMAHHE IEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTH COOJIIOJCHHS TpaBuil 0OE30IMacHOTo
MOBEJICHUSI TIPU pabOTe C BEUIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3JOPOBHIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MMOJTy4daeMble MPU U3YYCHUN XUMUH, JIJIST pEUICHUs
3aJla4, CBA3aHHBIX C OKPYJKAIOWIEH NPUPOJHOW CpEeIoW, Il MOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TI00ATBHOTO XapaKTepa 3KOJIOTHUYECKHUX MpoliieM
Y IIyTE€W UX pELIeHUs TOCPEICTBOM METOAO0B XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MetanpeIMeTHBIX Pe3yabTaTOB BBIICISAIOT 3HAYUMbIE 11 (POPMHUPOBAHUS
MHUPOBO33pEHUSI OOIEeHAY4YHbIE MOHITHS (3aKOH, TEOpHsl, MPUHIMI, TUIOTE3a, (axT,
CUCTEMA, MPOLECC, 3KCHEPUMEHT U JPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX Y4YEOHBIX MpPEAMETaX W IO3BOJIIOT HA OCHOBE 3HAHMM M3 3TUX IPEIMETOB
(GopMupoBaTh MpEACTABICHUE O IEJIOCTHON HAYYHOH KapTUHE MHpA, U YHHBEpPCAIbHBIC
yueOHble JaeicTBUA (MO3HABaTeNbHbIE, KOMMYHHMKATHBHbBIC, PETrYJISTHBHBIE), KOTOpHIC
o0ecneunBalOT (POPMHUPOBAHHE TOTOBHOCTH K CAaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIIIECTBIICHUIO YUeOHOU eATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS



ba3oBble Jioruueckue AeicTBUS:

YMEHHUSI HMCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHMIA:
PacKpbIBaTh CMBICI XUMUYECKUX TMOHATHN (BBIIENATh HUX XapakTEpHblE MPU3HAKH,
YCTaHaBJIMBaTh B3aUMOCBS3b C JAPYTUMU TOHSATUSMH), HCHOJIb30BaTh MOHATUS IS
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHUM, BBIOUpPATh OCHOBAHUSI M KPUTEPHUH IS
KJIaccupuKalMi XUMHUUYECKUX BEIIECTB W XUMUYECKUX PpEaKIUi, YCTaHaBJIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3y4YEHHS, CTPOUThH JIOTUYECKHUE
paccyxaeHusi (MHIYKTHBHBIE, JEAyKTUBHbIC, IO aHAJOTWHU), JejaTh BBIBOJALI U
3aKJIFOUYCHUS

yMEHHE TPUMEHSTh B TpollecCe TMO3HAHWUA MOHATUS  (MPEeIMETHBIE U
MeTanpeaIMeTHbIE), CHUMBOJUYECKHE (3HAKOBBIC) MOJIENU, WCIOJb3yeMble B XUMHH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHAEMbIE B XUMHUU MOJCIBHBIC TMPEJCTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA), XUMHUYecKast GopMysia U YpaBHCHUE XUMUYECKOU
peakiuu — NP PEIIeHUH y4eOHO-TIO3HABATEIBHBIX 3a/1ad, C YYETOM STHUX MOJEIbHBIX
NpEACTaBICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKA H3y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB M XUMHUYECKUX PEaKIHH, BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIIC/ICTBEHHBIC CBS3M M TMPOTUBOPEYUS B H3yYaeMbIX
MPOIIECCAX U SIBJICHUSX.

ba3oBbIe ucciienoBaTe/IbCKue 1eMCTBUS.

YMEHHE UCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS,
a TaKkKe B KaueCTBE OCHOBHI Il (POPMHPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUMH;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OPTraHW3allMd U  IPOBEJICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOJII0AaTh 32 XOJ0M IMpoliecca, CaMOCTOSATEILHO
IIPOTHO3UPOBATH €T0 PE3yJIbTaT, PopMyIUpOBaTH 000OIIEHNS U BBIBOJBI 110 Pe3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOJeIaHHOMN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpPaTh, AaHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITUIO Pa3TUIHBIX
BUJIOB W (GOPM TIPEACTABICHUSA, IIOJIy4aeMYyK W3 pa3HbIX HCTOYHHUKOB (HAYYHO-
MOMYJIsipHAsl JUTepaTypa XUMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IMOCOOUS, PECypChl
HNHuTepHeTa), KpUTHYECKH OIEHUBATh MIPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YyMEHHE TPUMCHSATH pa3IMYHBIE METOJbl W 3alpochl IPU IIOMCKE H OTOOpe
WH(pOpPMAIMK ¥ COOTBETCTBYIOIINX JAHHBIX, HECOOXOAUMBIX IS BBIITOJHEHUS YUESOHBIX H
MMO3HABATEIBHBIX 3a/Ja4 ONPEACIIEHHOrO THITA, IPHOOPETCHHWE OmIbiTa B 00JaCcTH
HCTOJIb30BaHUs MH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYIbTYpPOil
AKTUBHOTO HCMOJIb30BAaHUS PA3JIMUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOHMPATH
ONTHUMaJIbHYI0 (GOpPMYy TpEACTaBICHUS HHOOPMAMM W WUIIOCTPUPOBATH pelllacMbIe
3a7la4d  HECJIOKHBIMH CXE€MaMH, JuarpaMMmamu, ApyruMu ¢dopMamu rpadukun U HUX
KOMOWHAIIMSIMU,



YMEHHE HCIIOIb30BaTh M aHAIM3UPOBATH B MpoIiecce Y4eOHOM U UCCIIeIOBATEIbCKOM
JESATENHPHOCTH WH(OPMAIMI0O O BIWUSHUHM TPOMBINIJICHHOCTH, CEILCKOTO XO3SMCTBA U
TPAHCTIOPTa Ha COCTOSTHUE OKPYXKAIOIMIEH TPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

yMEHHUs 3aJ]aBaTh BOMPOCHI (B XOJe auanora W (MJIM) AUCKYCCHUU) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (DOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCHUTEIHHO BBITOJHCHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS TIPEACTABIIATh TOJYUYCHHBIE PE3YNbTAaThl IMO3HABATEIBHON JEATCILHOCTH B
YCTHBIX M THCBMCHHBIX TEKCTaX; JeJaTh NPE3CHTAIUI0 PE3YJIbTaTOB BBITOJHCHUS
XUMHUYECKOTO JKCIepUMEHTa (JJabopaTOPHOTrO OIMbITa, JIabOpaTOpHOM pPabOTHI  TIO
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUEOHOT'O MPOEKTA);

YMEHHS  y4eOHOrO  COTPpYJHHMYECTBA CO  CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEILHON M HCCIICIOBATCIIbCKOW JEATCILHOCTH TPU PEIICHWH BO3HHUKAIOIINX
npobsieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3UIMH (00CYXIeHH,
OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPJAWHAIIUS COBMECTHBIX JICHCTBHIA,
OTIpEJICIICHIE KPUTEPUEB I10 OIICHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryisiTuBHBIe YHHBEPCAJIbHBIE YUeOHbI€ /1eii CTBHUSI:

YMEHHE CaMOCTOSITCIIBHO  ONpPENEIATh IEId  JICATCIIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haubosiee 3P(PEeKTUBHBIE CHOCOOBI pEIICHHS Y4eOHBIX W
MO3HABaTEIbHBIX  3aJlay, CAMOCTOSITEIBHO  COCTABISATH WM  KOPPEKTHPOBATH
NPEJIOKEHHBIN alTOPUTM JEUCTBUI NMPU BBIMOJHEHUU 3aJaHUN C Y4ETOM MOJYUESHHS
HOBBIX 3HAHMI 00 u3ydyaeMbIX OOBEKTaX — BEIIeCTBAX M PEAKIUAX, OICHUBATh
COOTBETCTBHME TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW II€JM, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJJIaraéMbIe B yCIIOBUU 3aJIaHUN.

MHNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpemMeTHBIX Pe3yNbTaTOB MO OCBOEHHUIO 0053aTEIBLHOTO COJEPIKaHMS,
YCTaHOBIIGHHOTO JaHHOM deaepanbHoil pabodeil mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
00ydJaromuUMHCsl HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHM, CICIH(PUICCKHE IS
MpeaMeTHON o0macTu «XUMUs», BUIBI AEATEIHHOCTU IO TIOTYYSHUIO HOBOTO 3HAHUSA, €TO
WHTEPIpPETAliY, TPEoOPa30BaHUI0O U MPUMEHEHUIO B PA3UYHBIX y4YE€OHBIX U HOBBIX
CUTYaIUsX.

K konmy oOyueHus B 8 Kjacce mpeaMeTHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHITHH: aTroM, MOJEKYJa,
XAMHYECKUN  DJIEMEHT, TPOCTOE BEIMIECTBO, CII0O)KHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOMAHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAs aTOMHAs W
MOJICKYJIIpHAsT Macca, KOJMYEeCTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas
TI0JIST XUMHYECKOTO AJIEMEHTA B COSUHEHUH, MOJISIPHBIA 00bEM, OKCHJ, KUCIIOTA,



OCHOBAaHUE, COJb, JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIEHUS, XUMHYECKas
peakuus, KiaccuuKaus peakiyii: peakiui COeTMHEHMsI, PEaKIMKU Pa3IoKEHus,
peaklMyd 3aMEeIleHMs], peakUuu OOMeHa, 3K30- M SHIOTEPMUYECKHE pPEaKILUH,
TeroBOM »(hQeKT peakiuu, SApo aroma, IEKTPOHHBIA CION aToma, aTOMHas
opOuTanb, paauyc aroMa, XUMHUYECKas CBs3b, NOJSpHAs M HENOJSIpHAs
KOBAQJICHTHAs CBA3b, HIOHHAS CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasl 101
BelllecTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSATUA U NPUMEHSTH
AT MOHSTHUSA MPU OMTUCAHUU BEILIECTB U UX MPEBPAILICHUN;

UCIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS (POpMyN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpeJeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb
OKHUCJICHHS JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX, PUHAJJIC)KHOCTh BEIECTB K
ONpeeIEHHOMY KJIacCy COEIMHEHHH 1o ¢GopMmyrnaM, BHJI XUMHYECKON CBS3H
(xoBaJICHTHAsI M HIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh  cMmbici  Ilepmognueckoro  3akona J[. WM.  Menngeneesa:
JEMOHCTPUPOBaTh  MOHUMAaHUE  MEPUOJUYECKONW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT UX MNOJIOKEHUs B llepuoanueckoil cucteMe, 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS, 3aKOHa ABOTraapo;

OMKCHIBATh M XapaKkTepu3oBaTh TaOiuuHyto ¢dopmy lleproanydeckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJ1aBHas noarpynna (A-rpymnmna)» u
«mobounas nonarpynmna (b-rpymma)», mManbsie U OoJblINE MEPUOMBI, COOTHOCUTH
o00O3HaueHusi, KoTopbrle wuMeroTcss B Tabmune «llepmoanueckas cucrema
xuMmuyeckux 3meMeHToB . M. MeHnaeneeBay ¢ 4HCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsj sAnpa, 00Iiee 4ucio
AJIEKTPOHOB U PACIPEACIICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh XUMHYECKHE JJIEMEHTBhl, HEOpPraHWYEeCKHEe  BEIECTBa,
XUMHYECKUE peaklMH (10 YHCIy M COCTaBY yYaCTBYIOIIMX B PEAKLUU BEILECTB,
o TerioBoMy 3 PexTy);

XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHUYECKHME CBOICTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, IMOJATBEPXKAAs ONUCAHUE MPUMEPAMU MOJEKYJSIPHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KadeCTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TPOTECKAHUS XHUMHUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYUCIIAITE OTHOCUTENBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAcCChl BEILECTB,
MacCOBYIO JOJIF0 XMMHYECKOIO IEMEHTAa MO (OPMYJI€ COEIMHEHHUS, MAacCCOBYIO



JOJII0 BEILIECTBA B PAcTBOpE, IIPOBOAUTH PACUETHl IO YPAaBHEHUIO XUMHUYECKOU

peaknuu;
MPUMEHSATh OCHOBHBIC OIEpaIlii MBICTUTCIIBHON ACATCIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO0, KiIacCU(UKAIUIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3YYCHHsS] CBOWCTB BEIISCTB U

XUMHYECKUX PEaKINi, €eCTECTBEHHO-HAYYHbIE€ METO/Ibl MO3HAHUS — HAOJI0ICHHE,
U3MEpeHue, MOJCIMPOBAHUE, IKCIIEPUMEHT (peasibHbId U MBICIICHHBIN );
CJIeI0BaTh MpaBWiaM IIOJb30BAHUS XMMHUYECKOM MOCyaod U 1abopaTOpHBIM
o0opyAOBaHUEM, a TaKXKe MpPaBUIIaM OOpPAILEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU TIO BBITIOJIHEHHUIO JIaOOPAaTOPHBIX XMMUYECKHX OMBITOB IO
NOJIYYEHUIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHON MAacCOBOM JI0JI€H PACTBOPEHHOIO
BEIECTBA, IUIAHUPOBAaTh M IMPOBOJWTb XUMHUYECKHUE OKCIEPUMEHTHI IO
pacliO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBK HMHAMKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTHUe).

K koHny oOyueHus B 9 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHI: XMMHYECKUN DIIEMEHT,
aToOM, MOJIEKYJIa, WUOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO,
BaJIECHTHOCTbh, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHHS, XUMHUYECKas
peakius, XUMHYecKas CBs3b, TEIIOBOM 5(P¢eKT peaxkiuu, MOJb, MOJSIPHBIN
00BEM,  pPAacTBOp,  DJEKTPOJUTHI,  HEDJIEKTPOJHUTHI,  DIEKTPOIUTUYECKAS
JUCCOLIMAIINS, PEAKIIUU HOHHOTO 0OMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTUMble W HeEOOpaTHMbIe pPEAKIUHU, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC
pEeaKiuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHUE,
aloTponusi, aM@OTEepHOCTh, XHWMHUUECKash CBSI3b (KOBAJICHTHAs, WOHHAas,
METaJuIM4ecKas), KpPUCTANIMYECKas pemeTKa, KOppO3Us METaJIoOB, CIUIABHI,
CKOPOCTh XMMHWYECKOM pEaKUMH, NpeAeiapbHO nomnycrumas koHueHtpauus 1K
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHX IOHATUUA U NPUMEHSTH
3TU MOHSTHUS NPHU ONIMCAHUU BEIIECTB U UX NPEBPALLCHUM;

MCIIOJIb30BaTh XUMHMUYECKYIO CHMBOJIUKY Il COCTaBJICHUS (POpMyN BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJECHTHOCTh M CTEIEHb OKHUCICHHS XWMHYECKUX DJIEMEHTOB B
COEMHEHUSAX PA3JIMYHOrO COCTABA, MPUHAJIEKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIACCy COEAWHEHUW To QopMynaM, BHJ XUMHUYECKOW CBs3M (KOBaJCHTHa,
MOHHAs, METaJUIMYeCKas) B HEOPraHUYECKUX COEJUHEHHUSIX, 3apsi] HOHA IO
XUMUYECKOU (opMylie, XapakTep Cpeabl B BOJHBIX PaCTBOpPax HEOPraHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BENIECTBA;



packpbiBaThb cMbIci llepuomnueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATH €r0 NMOHUMAHUE: ONMHUCHIBATH U XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileproguyeckoil CUCTEMBI XUMUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATHUSA
«rnaBHas noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)y», maible
u OoJbUIME TEPUOJbl, COOTHOCUTH OO0O3HAYEHUs, KOTOpbIE UMEITCS B
NEePUOINYECKON Tabmuue, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsAn sApa, OOIIee YHCIO 3JIEKTPOHOB H
pacrpeielieHue X 1Mo JICKTPOHHBIM CJI0SIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUN B MpeJeax MallbX Mepruoi0B
Y TJIABHBIX MOATPYIII C YY4ETOM CTPOEHHUS UX aTOMOB;

KJaccu(UUUpOBaTh  XUMHUYECKHE  DJIEMEHThI, HEOPraHWYeCKHE BEIleCTBa,
XUMHYECKUE peaklmu (M0 YKCIy U COCTaBY yYaCTBYIOIIMX B PEaKIMU BEIIECTB,
no TermioBoMy 3(h(dexTy, MO0 H3MEHEHHIO CTENEHEW OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHenupUUECKUe XMMHYECKUE CBOMCTBA
OPOCTBIX W CIOXKHBIX  BEIIECTB, TMOATBEpPXKIas ONUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;
COCTaBIIATh YPAaBHEHUS DJIEKTPOJMTHYECKOW AUCCOLMAIMMU KHUCIOT, LIEIOYeH U
CoJiel, TIOJIHBIE U COKpAII€HHbIE YypaBHEHHS pEakIuidi HOHHOTO OOMEHa,
YPaBHEHHS PEAKIMi, MOATBEPKIAIOUIUX CYIIECTBOBAHUE TE€HETUYECKON CBSI3H
MEX/1y BEHIECTBAMHU Pa3IUYHbBIX KJIACCOB;

pacKkphIBaTh CYILIHOCTh OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIX peakuuii
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUA,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALICHUHN B PA3IMUHbBIX YCIOBUSX;
BBIUUCTSATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUUYECKOr0 3JIEMEHTa MO (PopMylie COSIUHEHUS, MaCCOBYIO
JIOJIF0 BEUIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI M0 YPABHEHUIO XMMHYECKOU
peakuu;

co0ioaTh TpaBWiIa MOJB30BAHUS XUMHUYECKONW TMOCyI0oM U 1a00paTOpHBIM
0o0opyI0OBaHUEM, a TAKXKE IMpaBUiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSIMUA TIO BBITIOJIHEHHUIO JIA0OPATOPHBIX XWMUYECKHX OTBITOB TIO
MOJyYEHUI0 M COOMpPAaHMIO Ta3000pa3HBIX BEHIECTB (aMMHaKa W YIJIEKHCIOTO
rasa);

IIPOBOJUTH PEAKLMH, MOATBEPKAAIONIME KAaueCTBEHHBIH COCTAaB Pa3JIMYHBIX
BEILECTB: PACIO3HABATH OINBITHBIM ITYTEM XJIOpPUI-, OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHUS W HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPraHMYECKUX
BELECTB;



MIPUMEHSITh OCHOBHBIE OIEpalldd MBICIUTEILHON JEATeIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUE, CUCTEMAaTU3allMI0, BBISIBICHUE MPUYHMHHO-
CJICICTBEHHBIX CBS3€U — [ U3YYEHUS CBOKWCTB BELIECTB U XUMUYECKUX PEAKIUN,
€CTECTBEHHO-HAYYHbIE  METOJIbl  TMO3HAaHUS — HAOJIOJICHHE, HU3MEPEHUE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (PeasibHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmmorexa TTOK
' P https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HIECTBA 1 XHMHIHCCKHE peakitu https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tousarue 06 6 bubnuoreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
99 Boaopon. [lonsitue o kucnorax u 8 1 bu6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3axkon u llepuoguveckas cucrema xumuideckux 31eMeHToB /I, . MengeneeBa. CtpoeHue aToMoB. XMMHYeCKas

cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Iepuonnueckuii 3aK0H U

7

bu6mmoreka [JOK



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

IIepnoauueckas cucrema
XUMUYeCKuX dneMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKAA CBA3b.

32 OrieaTebHo- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15 bubmiorexa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM nudpoBbIie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue U yriydieHue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSI. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHbL. 24P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepona u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Merajlibl 1 UX COCTUHEHU S

. bu6mmoreka [{OK
31 Obue cpoficTsa MeTajoB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxuetinme MeTajuibl U UX COCTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
4.1 B TBA U MaTEPHUAJIBI B )KU3HU UEJIOBEKA 3 bubmorexa HOK
' ctec p . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa TTOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue
n/m Bcero H3yYeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [IOK
yesioBeka. Tesna u BeliecTBa https://m.edsoo.ru/ff0d210c

2 [TousiTe 0 MeTOAaX MO3HAHKUS B XUMHH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1 «IIpaBuna paboTsl
3 B J1a00OpaTOpuu U MIPUEMBI OOpAIICHHUS C 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTIOBAHUEM)

4 Uuctele BemecTBa u cMecH. CriocoObl 1 bubmuorexa [JOK
pasaesieHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 Bubmmorexa LIOK

PUMEP P https://m.edsoo.ru/ff0d28¢c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYIIRI https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOKHBIE BEIIECTBA 1 bubmotera [JOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYISIPHOC YUCHUE 1 bubmotera [JOK

YA v https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIISCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [{OK

11
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemecTBa. Mosbs. MossipHast bubnuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [IOK
XHUMHUYECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUSI MaCcChl BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA 1O bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanums XuMU4eCKUX peakiuil
18 (coe I/IP(};HI/I}IH A3JI0KCHUS 3a1\1/:e :HI/I;I bubmmorexa [JOK
A ds ’ - ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneaucT. O600IeHNE 1 bubmmorexa [TOK
H AT, Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
KonTponsnas padora Nel o teme «BermiectBa bubnnoreka [JOK
20
Y XUMHYECKHE PEaKIUN» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CoctaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo Bubmmorexa LIOK
PO P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nyecKrue U XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCTIOopo/ia (peaKInu OKUCIICHUS, TOPCHHUE).
ITonsaTue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Croco0bl MOJTy4eHUs KHCI0PO/ia B

bubmmoreka [{OK

23 S .
N1abOpaTOPHH H IPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemmoBoit 3¢ (heKT XUMHUECKON peaKInH,
24 IIOHATHE O TEPMOXUMHUYECKOM YpaBHEHUHN bubmmorexa [TOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUCCKHUX PEaAKIIHIX
TormmmBo (HedTh, yroab U METaH).
25 3ar HSHeIEI/qul;OS ¢ a, CIT0COOBI lro bubmmorexa [TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTueckas padora Ne 3 o Teme
26 «[Tonmyuenne u coOupanme KUCIOPOIa bubmiorexa HOK
7 . P POSS https://m.edsoo.ru/ff0d4ae?
W3Yy4YEHUE €ro CBOUCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKnue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
CriocoOslI mostydeHus: BOAOPOJia B bubmuoreka [JOK
30
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
31 «I—IEOJ'I eHHE U 1;):061/1 aHUe BOIOpOIa bubmorexa LIOK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOCTBY
bu6mmoreka [JOK
32 M i é . A
OJIApHBINA 00BEM ra3oB. 3aKoH ABOTAIPO htts://m.edsoo.ru/ff0d542e
33 Brruncienus 00bEMa, KOJIMYECTBa BEIIeCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 ero U3B€CTHOMY KOJIHYECTBY
BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX
peaidt o https.//m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusnyeckre U XUMHUYECKHE CBOUCTBA BOJILI bubnmorexa LOK
A https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 Cocras ocHoBauwii. I1o e 00 aTropa
TaB OCHOBAMMH T HHmkaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HEHaCBIINEeHHBIE PacTBOPEL. MaccoBast 1o bubmorexa HOK
T p PEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTueckas padora Ne 5 o Teme
38 «[IpuroroBieHHE PaCTBOPOB C ONIPEAETEHHON bubmmorexa [OK
p N . p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, KiaccuuKaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 Ilonyuenne ¥ xuMuUecKue CBOMCTBA KUCIIOT
¥ https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIOCOObI bubnuorexa [JOK
MOJIy4YECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)
48 ['enernueckas cBsI3p MEXKy KJaccaMH bubmmoreka [IOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O0001IeHrEe U cUCTEMATH3AIHAS 3HAHUIT
m 1 https://m.edso0.ru/00ad9cb?2
50 KonTtponpras padota Ne3 o reme "OcHOBHBIE bubmuorexa [JOK
KJIACChl HEOPraHMYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIacCUPUKAITIT
51 XUMHAYECKUX dJIeMeHTOB. [loHsTHE O TpyHITax bubmmorexa [OK
) Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
bu6mmoreka [JOK
52 cHucTeMa XMMUYeCKuX djaeMeHToB []. U.
https://m.edsoo.ru/00ada52c
Meupeneena
53 Ileproasl, TPYIIIBI, TOATPYIIILL bubmorexa LOK
PHOMEL, TPYIHEL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnuoreka [JOK
H3oTtomsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHTOB [lepuoauueckoii cucrtemsl /. 1 bubmnorexa [IOK
p o https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTHKa XUMUYECKOTO dIIEMEHTA 110 bu6mmoreka [JOK
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ero noJjioxkeHuto B Ilepuoauueckoii cucreme
. . MenneneeBa

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

3nauenue [leproanueckoro 3akoHa ajs

bubmmoreka [{OK

57 .
DasBHTHA Hayki H,,Hp aUKTHKH A https://m.edsoo.ru/00ada96e
MCHZ[GJIGGB — y‘-IeHI)II/I, nmegaror u Fpa)I(IlaHI/IH
Pesepsusblii ypok. O000IIIEHNE U
58 CI/ICTEMaTI/B:EI/ISI 3Hanwuii / Becepoccuiickas bubmmorexa [IOK
p https://m.edsoo.ru/00adb33c
IpoBepoyHas paboTa
KonTponsnas pabora Ne4 no teme «CtpoeHue
59 aroMa. XuMuueckas cBs3b» / Beepoccuiickas bubnmorexa LHOK
’ P https://m.edsoo.ru/00adb486
IpoBepouHasi paboTa
60 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 VIoHHas XHMUYECKa CBA3E https://m.edsoo.ru/00adac34
62 KoBanenTHas moiasapHas XUMHUECKas CBSI3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HEMOIApHAT XUMUYECKas! CBI3b Eubmaorexa HOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C
TCHCHb OKHCICHHA https://m.edsoo.ru/00adae28
65 OKUCIUTEIIBHO-BOCCTAHOBUTEBHBIE PEAKIIUA Bubmorexa OK
peakt https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmiorexa OK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHIE 1
P P EH bubmuoreka [JOK
67 cucTeMaTtu3alus 3HaHuii o reme «CTpoeHue

atToMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00ad9cb2
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68 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3anys 3HaHu’ https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [{OK
1 cucTeMa XMMHU4YeCKuX 3jiemenToB /1. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBHIX TPEX 1 bubmorexa TOK
p P https://m.edso0.ru/00adb6b6
MepUOI0B
3 Knaccudukarnus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XuMH4yeckoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKOH PEaKIUu.
bubnuoreka [JOK
7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
3 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XUMHYECKOH pCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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9 OKUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2MEKTPONUTHYECKON TUCCOLIUALUH. bubnuorexa [JOK
CunbHble U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Wounrle ypaBHeHUs peakiui bubmmorexa [TOK

M peaxi https://m.edsoo.ru/00add448
XUMHYeCcKre CBOMCTBA KHUCIOT U OCHOBaHWI
12 B CBETE IIPEACTaBICHUI 00 bubnmorexa LHOK
p . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOHAIITT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmmorexa [IOK
p p https://m.edso0.ru/00add8b2
IHACCOLMAIAT
bu6moreka [IOK
14 ITo eo 0JIN3E CcoJIei
FUTHE O THIPOIH e https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CHCTEMATH3a 3HAHUH
HICHHC 1 CHCTEMATHSARINT SHafHi https://m.edsoo.ru/00addd12

16 [Tpaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 no teme

17 «DIEKTPOIIUTUYUECKAS JUCCOLMALIUS bubmorexa LOK

P A HHARIL. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO01as XxapakTepucTUKa rajloreHoB. bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoasHas KUCIOTA,

19 XI/IME‘ICCI?I/IS cf;[oﬁCTBa MOJIyYeHHUE bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o teme bubnuoreka [IOK

«HOJ’Iy‘ICHHC COJITHOM KHCJIOTBI, U3YYCHHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 peaxkuuii, eciiu OJJUH U3 PEareHToB JaH B brbmmorexa [OK
https://m.edsoo0.ru/00ade488
M30BITKE
29 OO0mas xapaktepucTuka aneMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(UKALIUN CEPBI.
23 Haxomr;eHHe CepbI I/Iq)eé coeJmHeII){Hﬁ B bubmmorera [TOK
’ https://m.edsoo.ru/00ade64a
pHupoie. XUMUYECKHE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue U XuMHUYeCKHe CBONCTBA, bubnmorexa [JOK
https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKHE peaKklnu, JIeXkKallle B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenne maccoBoii 10U BBIXO1a bubnmuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTuka 31eMeHToB VA-
08 rpynnsl. A30T, paclipOCTpaHEHUE B bubnunoreka [JOK
npupoe, GU3NIecKue U XUMUYECKHEe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GpuU3NYecKue U XMMHUYECKHe bubnuoreka [IOK
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 IIpaktuyeckas padora Ne 3 o Teme bubnuoreka [IOK

((HOJIy‘{eHI/IC aMMHaKa, U3y4CHHEC €ro

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3oTHas KHCIOTa, e€ PU3nIecKue u

bubmuoreka [JOK

31
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH aMMOHUS
32 B KQU€CTBE MUHEPAIBbHBIX YIOOpEHUHN. bubnuorexa [JOK
XHMHUYECKOE 3arpsA3HEHUE OKPYXKarolen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pochopuas
33 KHCIIOTA, ((U3MYECKHE U XUMHUECKHUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHHUE
Ucnonb3oBanue pocdaTtoB B KauecTBe
34 MHUHEPATbHBIX YI00pEeHH. 3arps3HeHNe bubnmorexa [JOK
PEIBHBIY YA0OP AP https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHJIOM YyIiIepoja https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [JOK
37 YroapHas KucioTa u e€ coiu
https://m.edsoo.ru/00ae006¢c
[IpakTiueckas pabora Ne 4 mo Teme
" bubnunoreka [JOK
38 [TonydeHue yriekucioro rasa.
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiiysa Ha KapOOHAT-HOH
[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEUIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemuuii u ero coeauHeHus bubnuoreka [IOK
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https://m.edsoo.ru/00ae080a

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCME

bubmmoreka [{OK

41
«BaxHeue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponeHas padota Ne3 mo teme Bu6 110K

B nonroTeKa

42 «Baxuerime HeMeTauIbl U BX

oINSy https://m.edso00.ru/00ae0el8
JIUHCHUS
OO61ast XxapakTepUCTHKAa XUMUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAJUTNYECKAs KPUCTAIUTNYECKAs https://m.edsoo.ru/00ae103e
peméTrka. Pu3ndecKre CBOMCTBA METaIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. Eu6 OK

. . nOIMOTeKA
44 DNEeKTPOXUMHUYECCKUHN Psijl HAMPSDKCHUM 1
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mwme crnocoObI MOTYICHHS METAIIOB.

45 CnutaBel. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIMH, €CIIi OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJICPKUT MPUMECH

bu6mmoreka [JOK

46 [TonsaTHE O KOPPO3UU METAJLIOB 1
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [lemouHbBIC METAILIBI 1

https://m.edsoo.ru/00ael4b2
bu6mmoreka [JOK

48 OKcHIBI ¥ THAPOKCU/IBI HATPUS U KAJTHS K

https://m.edsoo.ru/00ael4b2

49 [[lenouHO3eMETBHBIE METAITBI — KAJTBIUN 1 bubnmuoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

N bubnmuoreka [JOK

50 Baxkneime coequHEHUS KaJIbIU 1

https://m.edsoo.ru/00ael15e8
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51 O0001enre ¥ cucreMaTu3anys 3HaHAH
bubmuoreka [JOK
52 JKécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS
o yerp https.//m.edso0.ru/00ae1886
[IpakTtudeckas padora Ne 6 mo Teme
53 "EcTKoCTh BOJBI U METOBI €€ bubnmorexa LOK
| https.//m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmmoreka [{OK
54 AnroMuHAH
https://m.edsoo0.ru/00aelc64
55 AmpoTepHbIe cBOHCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka IIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunpl, TuaApoKCU B! 1 cosn xkenesa (1) u bubmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTeMaTU3alus 3HAHUH
[Tpaktuueckast padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa LOK
P . https://m.edso0.ru/00ae3de8
«Baxknennine MeTalIbl U UX COETUHEHUS)
Brruncienus mo ypaBHeHUSIM XUMHYECKUX
€aKIMi, eCJI OJMH U3 PearcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WIIA COJICPKUT TIPUMECH.
. https://m.edsoo.ru/00ael750
Brrunciaenust MaccoBOM TOJIH BBIXOA
MPOJIyKTa PEaKuu
61 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN
62 KonTtponpHas padota Ne4 o teme
«Ba)kHeine MeTaJliIbl U UX COeTUHEHUI
63 BemiectBa u maTepuainbl B HOBCEAHEBHOM bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1 bubnmoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuu B pelIeHNH YKOJIOTHYECKUX 1 bubnuorexa [JOK
npobiem https://m.edsoo.ru/00ae4270
Pesepubiit ypok. O60011eHNE 1 bubnuorexa [JOK
66 . 1
CcUCTeMaTU3alus 3HAHUI https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cUcCTEeMaTu3alus 3HaHUN https://m.edsoo.ru/00adh33c
68 PesepBubiit ypok. O60011eHNE 1 1 bubnuorexa [JOK
cUCTEeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NMpoBePsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo reme: «IlepBoHAYATBEHBIC XUMUYECKHUE TTOHSITHSDY
pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIIOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKAW DIIEMEHT, IPOCTOE BEMISCTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs |
MOJICKYJISIpHAsT Macca, KOJMYECTBO BEIIeCTBa, MOJIb, MOJIAPHAs Macca,
1.1 MaccoBasi J0JiI XUMHUYECKOTO JJIEMEHTa B COCAMHEHUH, MOJIIPHBIH OO0BEM,
XUMUYECKas peakmus, KIacCU(pUKAIUs pEaKIUid: pPeaKIuu COCIUHCHHS,
peakIMy Pa3JIoKEHHUsI, PEaKIMU 3aMEIIeHUs, peaKkIuu OOMEHa, 7K30- U
SHIOTEPMHUYECKHE PEAKIINU, TEIJIOBOM 3(PPEKT peakiuu, pacTBOpP, MaccoBas
JI0JISI BelIecTBa (MPOIEHTHAsI KOHIICHTPAIIUs) B PaCTBOPE
12 WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUN U MPUMEHATH
' 9TH TIOHSTHUS IIPH ONMMCAHKUH BEIIECTB M UX IIPEBPAIICHHUI
13 HCIT0JIh30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIsI COCTaBJIeHUs (POpPMYJT BEIIECTB U
' YpaBHEHUH XMMUUYECKUX PEaKIHil
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEGHHMsS MacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHUs, 3aKOHA ABOTaApO
15 OTIPENICATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIacCU(PHUIIMPOBATh XUMHUECKHE PeaKuu (10 YUCITY U COCTaBYy y4acCTBYIOIINX
' B PEaKLMU BEIECTB, MO TEIIIOBOMY 3(deKkTy)
1.7 BBIYHCTISTH OTHOCUTEIHHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUHCIISATH MAacCOBYIO JIONIO XHMHUYECKOTOo DJJeMeHTa 1o  Qopmyne
' COCJIUHECHMUS,
1.9 BBIYHCIISATH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh E€CTECTBEHHOHAYYHBIE METOJbl T[O3HaHUs — HalIroAeHue,




HU3MEpEeHUE, MOJICTUPOBAHNE, SKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )

ITo Teme: «BaxHenume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PACKpBIBATh CMBICJI OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: OKCHJ, KHCJIIOTa,

OCHOBAaHHE, COJIb

2.2

ONPEENATh MPUHAAICKHOCTh BEILIECTB K ONPEACIEHHOMY KIIacCy COEIMHEHUN

o Gopmyam

2.3

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCUICCTBA
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XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMUYECKHE CBONCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, TOJTBEpXJas OMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOIicTBa BC€IIECCTB B 3aBUCHMOCTH OT HX Ka4C€CTBCHHOI'O
COoCTaBa, BO3MOXHOCTH IMPOTCKAHHUA XUMHYCCKUX npeBpameHHﬁ B pasIMYHBbIX

YCIIOBHSIX

2.6

ClIeIOBaTh MpaBWJIaM TMOJIb30BAHUS XMMUYECKOM MOCYION M 1a00paTOpHBIM
obopynoBaHHMEM, a TakXkKe MpaBujaM oOpalleHusi C BelecTBaMU B
COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OTIBITOB TI0 TOJYYCHHUIO M COOMpaHHWIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U
KHCJIOPOJIa), TMPUTOTOBJICHHIO PAcTBOPOB C OMPEACIEHHOW MacCOBOM JOJICH
pacTBOpPEHHOTO  BEIECTBA, IUIAHUPOBaTh U IPOBOAUTH  XUMHYECKHE
SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IIETOUEH U KHCIOT C IOMOIIbIO

WHIUKATOPOB (JIakKMYC, (heHOIPTaNICHH, METHIIOPAHK U JPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PeaKINU

ITo Teme: «llepuommueckuit 3akoH u Ilepromnueckass cucremMa XUMHUYECKHX
snementoB JI. WM. MenneneeBa. CtpoeHne atoMoB. XUMHUYECKas CBS3b.

OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKmuu»

3.1

pacKpbIBaTb  CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSATHH: AApo aroma,
SHCKTpOHHLIﬁ clioit aToMa, aTOMHasiz Op6I/ITaJ'IL, paanyc aromMa, XUMHYCCKad
CBsA3b, IOJIIPHAA U HECIIOJIIPpHAA KOBAJICHTHAA CBA3b, SJICKTPOOTPULATCIIBHOCTD,

HOHHAas CBA3b, HOH, KATUOH, aHHUOH, CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHWUYCCKHUEC 3JICMCHTEI

3.3

ONMCBIBATh M XapaKTepu3oBaTh TabnuuHyto ¢opmy [lepuoanyeckoit cucTeMsl
XMUMUYECKUX  JJIE€MEHTOB: pa3iuyaTh TOHATUA  «IJIaBHas  MOJArpyMIa
(Arpynma)» u «mobounas noarpynna (brpymma)y, «Mambie» U «O0JdbIIHE»

epruoabl




packpbiBaTh  cmbici  [lepuommueckoro  3axkona .M.  Mengaeneesa:

3.4 JEMOHCTPUPOBATh TOHUMaHUE TMEPUOJMYECKON  3aBUCHMOCTH  CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT HUX M0JI0KeHUA B [lepunoanueckoii cucreme
COOTHOCHTh 00O3HAuUEHUs, KOTOpbIe MMEIOTCS B Tadmmie «l[lepuomudeckas
35 cucteMa XuMu4yeckux oanemeHtoB .M. MeHaeneeBa» ¢  UYHCIOBBIMHU
' XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsif
s7Ipa, 00IIee YMCII0 MICKTPOHOB U PACIIPEICIICHHE UX 10 3JICKTPOHHBIM CIIOSIM)
3.6 OTIPENIETISATh CTEIIeHb OKUCIICHUS PJIEMEHTOB B OMHAPHBIX COCTUHEHHUSX
3.7 ONpeneNsiTh BHUJ XUMHUYECKOW CBSi3W (KOBWJIGHTHass M  HWOHHAs) B
' HEOPraHUYECKUX COCTMHEHUSIX
9 KJIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro "
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «BelecTBO U XUMUYECKash PEaKIIUs»
pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKHX MOHSITHH: PACTBOP, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, AIEKTPOJUTHYECKAsT JUCCOLMALMS, PEAKIUU HOHHOTO
oOMeHa, KaTramn3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIC
1.1 peakuuu, OKHCJIUTEIFHOBOCCTAHOBHUTECIILHBIC peakiuu, OKHCIIUTEIb,
BOCCTAHOBHUTEJb, OKUCIICHUE U BOCCTAHOBJICHHE, aJUIOTPOIHS, aM()OTEPHOCTD,
XUMUYECKas CBs3b (KOBaJICHTHAs, HOHHAS, METAUTMYECKAs ), KpUCTAIUTHYECKAS
peIéTKa, CIIaBbl, CKOPOCTh XUMHYECKOW PEaKIuu
19 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUA U IPUMEHSThH
' 9TH MOHATHUSA NPU ONTUCAHUU BEILIECTB U UX MPEBPAIICHUI
13 COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHYECKON JUCCOLMALIMM KUCIIOT, HIEI0Ye U
' COJIeH, MOJTHBIE ¥ COKPAILIEHHBIC YPAaBHEHUS PEAKIMil HOHHOTO 0OMeHa
14 pacKpbIBaTh CYUIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIM
' MOCPEICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca dTHX pPeaKIHii
15 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOU PEaKLUU
2 ITo Temam: «HemeTamnsl 1 UX COSAUHEHUS» U «MeTallIbl K MX COSAUHECHUS
21 XapaKkTepu30BaTh (OMUCHIBATH) oOHmMEe U CHeNUPUIECKHe XUMHUYECKHE

CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, NOATBECPIKAAA OIMMMCAHUC ITPUMCPaAMU




MOJICKYJIAPHBIX W  HWOHHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIIUX XHUMHYCCKUX

peakuui

2.2

COCTaBJIATDH YpaBHCHUSA peaKHHfI, MNOATBCPKAAOIITUX CYIICCTBOBAHHUC

TCHETHUYCCKOM CBA3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATDH CBOMCTBa BCHIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,

BO3MOJXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/If/'I B pa3JIMYHBIX YCIOBHUAX
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CJIEZIOBaTh IMpaBHJIAM MOJB30BAHUS XUMHUYECKOW IMOCYAOH U J1aOOPaTOPHBIM
o0opy/noBaHHMEM, a TakXke IMpaBuiIaM oOpalleHusi C BeUulecTBaMH B
COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX
OTIBITOB TIO TIOJIYYCHHUIO M COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U

YTJIEKUCIIOTO Tra3a)

2.5

MIPOBOJIUTH PEAKIMH, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PAa3IMYHBIX
BEILECTB: PAaCHO3HABATh OIBITHBIM MYTEM XJIOPHA-, OpOMHUJ, HOUA, KapOoHaT,
dbocdar, cunukar, cynbdar, TUIPOKCUIUOHBI, KATHOHBI aMMOHMS, HOHBI
W3y4YEHHBIX  METAJUIOB,  NPHUCYTCTBYIOLIME B  BOJHBIX  pacTBOpax

HCOPraHNM4YCCKUX BCIICCTB

ITo Teme: «XuMHs U OKpyKaromias cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHsatuil: I[IJIK BemecTBa;

KOPPO3Hs METAIIJIOB

3.2

OPHUMCHATE OCHOBHBIC OII€palilkin MBICITATEIBHOMN JACATCIIBHOCTH — aHaJIu3 U
CHUHTE3, CpaBHCHMUC, O606HICHI/I€, CUCTEMATHU3allIO, BBIABJICHUC IMPUYUHHO-
CJIICACTBECHHBIX CBsA3El — A1 U3Yy4YCHUSA CBOMCTB BCIICCTB M XUMHUYCCKHX
peaxunﬁ; €CTCCTBCHHOHAYYHBIC MCTOAbI ITIO3HAHUA — Ha6J'II-O,I[€HI/I€, HN3MCPECHUC,

MOJENTUPOBAHNE, SKCIIEPUMEHT (PEAJIbHBII U MBICIICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

11

[Ipenmer xumun. Ponp XuMHM B KU3HM Ye€lIOBEKa. XHMMHUS B CHCTEME HaykK. Tena u

BemecTBa. OU3NYECKUE CBOMCTBA BEIICCTB. Arperamoe COCTOSHHEC BC€IICCTB

1.2

IlonsTHE © METOJaX IIO3HAHHUA B XHMHUHU. Ywucteie BE€OIECTBA U CMCCH. Crioco0On1

pa3aeiieHust cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuueckue djaeMeHTbl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.

[IpocTeie U COKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumuyeckass ¢opMyna. BaleHTHOCTP AaTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemecTB. OTHOcuTenbHAas aToMHas Macca. OTHOCHUTENbHas

MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOI'0 3JIEMCHTA B COCAMHCHU U

1.5

KonnuectBo BemectBa. Mosb. MosispHas macca. B3aumMocBsA3b KOJIMYECTBA, MAcChl U
YuCcia CTPYKTYPHBIX €IWHMII BemecTBa. Pacu€rel mo ¢dopmynam XUMHYECKHX

COEeIUHEHNN

1.6

®uU3MYECKE U XMUMHUYECKHUE SBJICHUS. XUMHUYECKas peakiuuss U €€ MpU3HAKU. 3aKOH
COXPaHEHHUs MacChl BelleCcTB. XUMHUYeCKUe ypaBHeHUs. Kimaccudukamus XUMHUYECKUX

peaknuii (CoequHEHUs, Pa3IoKEHUs, 3aMeIICHHs, 0OMeHa)

1.7

XVUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/OH, C MpaBUiIaMu pabOTHI
B J1abopaTopuu U MpuéMaMu oOpaleHus ¢ 1abopaTopHBIM 000pyIOBaHUEM, H3YUCHUE U
ornucanue (PU3NYECKHX CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HAOIIOACHHE
¢usnueckux (MIaBIeHUE BOCKA, TasHUE JIbJa, paCTHPaHKUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIIUS BOJABI) W XHMHUYECKHX (TOPEHHE CBEUYH, MPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJa C KHCIOTOH) SBICHUI, HAOJIOICHHE W OIHCaHUE
MPU3HAKOB MPOTEKAaHWS XUMHUYECKHX PEaKIuil (pa3iio’KeHHe caxapa, B3anMOJCHCTBUE
CEepHOM KHUCIIOTBI C XJopuaoM Oapusi, pasznoxxeHue ruapokcuga Mmeau(ll) npu
HarpeBaHMHM, B3aMMOAEHCTBHE Kene3a ¢ pacTBopoM coiu meru(ll), usydenue cnoco6os
pasnmeneHus cMeced (C  TOMOIIBIO MAarHuta, (QUIBTPOBAaHHME, BBIAPHBAHUE,
IUCTHIUTAMS, XpoMarorpadus), IpoBeIeHHE OYUCTKH MMOBAPEHHON COJIM, HAOIIOCHNE
U ONHCaHHE PE3YJIbTATOB MPOBEICHHS ONbBITA, HILTIOCTPHPYIOIIErO 3aKOH COXPAaHECHUS

MacCChbl, CO3JaHHEC Mozeen MOJICKYJI (IHapOCTep)KHeBBIX)




Baxwueline npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 35€MEHT U MPOCTOE BELIECTBO.
Haxoxxnenue kuciopoaa B mpupoze, GU3NYECKue U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenne xucimopoga. CrocoObl MOJydeHHsT KUCIOpOAa B
naboparopur M nOpomblluIeHHOCTH. Kpyrosopor kuciopoma B mnpupoae. O30H —

AIIOTPOIHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TermnoBo#t >pdeKkT XuMUYECKOH peakunu, TEPMOXHMHYECKHE YpPaBHEHHUS, SK30- M
SHIOTEPMHUECKUE peakuu. TOIIMBO: yrojlb U MeTaH. 3arpsA3HEHUE BO3/lyXa, YCUICHHUE

MapHUKOBOTO 3P (eKTa, pa3pylHIeHre 030HOBOTO CIIOS

2.3

Bonopon — sanemeHT u mpoctoe BemecTBo. HaxokaeHne Boiopoia B mpupo/ie, huzndeckue

Y XUMUYECKHE CBOMCTBA, TPUMEHEHHE, CTIOCOOBI TIoy4eHust. Kucinoter u conmu
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MouisipHbiit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBolcTBa BoAbl. Bonma kak pactBoputens. PactBopel. HacwlieHHblEe 1
HEHACBIIEHHBIE PaCTBOPBL. PacTBOpMMOCTE BemecTs B BoJe. MaccoBasi 0JI BEIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHMs. Poib pacTBOpoB B MpHUpOJE U B
KW3HU 4esoBeka. KpyroBopot Bozsl B IpupoJe. 3arpsa3HeHne NpupoaHbIX Bod. OxpaHa

1 OYMCTKaA IMMPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmueckux coemuHenwid. Oxcunbl. Kiaccudukamus OKCHIOB:
coyieoOpa3yromue (OCHOBHBIE, KHCJIOTHBIE, amM(pOTEpHBIC) M HecoJeoOpasyromme.
Homenknarypa okcnmoB. @u3nyeckue M XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenue

OKCHJ0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWHW: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSA.
Homenknarypa ocHoBanuii. ®Pu3znueckue U XHMHUYECKHE CBOWCTBA OCHOBAHUIA.

[Tosnydyenune ocHOBaHUM

2.8

Kucnortsr. KJ'IaCCI/I(bI/IKaI_[I/Iﬂ KHCJIIOT. HOMeHKHaTypa KUCIOT. DU3NYECKHE U XUMHUYECKHE

cBoiicTBa KucioT. Psax aktuBHoctn metauioB H.H. bekerosa. [losnyuenue kucinor

2.9

Comn. HOMGHKJ'IaTypa coJieii. du3nyeckre M XMMHYSCKHE CBOMCTBA COJICH. HOJ'Iy‘ICHI/Ie

coJien

2.10

I'eneTnueckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

211

XHUMHUYECKUUN SKCIICPUMCHT: KAYCCTBCHHOC OIPCACIICHUC COACPIKAHUA KHUCIOPOda B
BO3YyX€C, IOJYUYCHHC, CO6I/IpaHI/Ie, pacClio3HaBaHUEC W HU3YYCHUC CBOMCTB KHucJjiopoJa,
Ha6J'IIOILeHI/Ie B3aHMOJICHCTBUS BEIISCTB C KHCIIOPOJAOM M YCIOBHA BO3HHKHOBCHHA U
MpCeKpaliCHUus TOPCHUA (HO)Kapa), O3HaKOMIJICHHUE C o6pa3uaMH OKCHJIOB U OIIMCAHUEC HUX

CBOfICTB, MOoJIy4CHHEC, CO6I/IpaHI/IC, pacrio3HaBaHUC W HU3YUCHUC CBOMCTB BOOOpOJa




(ropenue), B3aumoeictue Boaopoa ¢ okcuaoM meau(ll) (Bo3mMoxkHO HCTONb30BaHKE
BHJICOMATEPUAJIOB), HaONOJIeHUE OOpa3IOoB BEMIECTB KOJIWYECTBOM |  MOJIb,
HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHMs BELIECTB C PA3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEHEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJbI C MeTajllaMd (HAaTpUEM U KajblueM) (BO3MOKHO
HCII0JIb30BAHNE BUECOMATEPUAJIOB), OIpPEJEICHUE PACTBOPOB KUCIOT M LIEJIOYEH C
MOMOIIBIO  MHAWKATOPOB, HCCIEAOBAaHHE OOpa3lloB HEOPraHWMYECKHX  BEIECTB
pa3IMYHBIX KJIAcCOB, HAONIOACHWE HM3MEHEHHUS OKPACKH WHAWKATOPOB B PaCcTBOpax
KHUCJIOT U 1IeoYel, u3ydeHue B3aumozeicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KACIIOT C METaJNIaMH, PEaKIUii HeWTpaIu3alyy, TOTydeHHEe HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO MeTajyla JPyrdM W3 pacTBOpa COJIM, pELIeHUe
OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMme «BaxHeimme Kiacchl HEOPTaHWYECKUX

COEeIUHEHUIN

[Tepnoanueckuit 3akoH u [leproandeckas cucteMa XUMHUYECKUX nemeHToB [1.1.
MenneneeBa. CTpoeHue aToMOB. XUMUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCJIBHBIC PCAKIINN

3.1

[lepBrie mOMBITKM KiIaccu(UKAMM XUMHYECKUX djeMeHTOB. [loHaTtne o rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENbHBIE METAIJIbI, TaJIOTE€Hbl, UHEPTHbIE

rasbl). JE€MEHTBI, KOTOPbIe 00pa3yroT aM(oTepHbIC OKCUIBI U THAPOKCHIBI

3.2

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrema XuMHYecKux asnemeHToB J[U.
MenneneeBa. KopoTkomepuomHas u anuHHomnepuonHas ¢opmbl [leproamdeckoit
cuctembl xumuueckux 3nemenToB .M. MenneneeBa. [leprobl u rpynmbl. OU3NYECKHil

CMBICJI ITOPAIKOBOI'O HOMEpA, HOMEPOB II€PUOJa U I'PYIIIEI 2JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX saep. WM3otombl. OnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX 000J04YeK aToMOB NepBbIX 20 XUMHUECKUX 3neMeHTOB [lepuoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO JJEMEHTa IO €ro

noJioxxenuto B [lepuoanueckoit cucreme .M. Menaeneera

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paguyCa aTOMOB XUMHUYCCKUX IJICMCHTOB, MECTAJINIMYCCKUX
M HEMETAIJINYECKUX CBOMUCTB IIO IrpynmnamM " Iepuoaam. 3HaueHHUE HepI/IOI[I/I‘leCKOI‘O
3aKOHa M HepHOHquCKOﬁ CUCTCMbI XUMHWYCCKUX JJICMCHTOB JISI PA3BUTHA HAYKHU U

npaktuku. .M. MeHenees — y4€HbIN U IPaKIaHUH

3.5

XuMHu4YecKas CBA3b. KoBanenTHas (HOHﬂpHaﬂ 151 HCHOJ'ISIpHaSI) CBA3b.

QHCKTpOOTpI/IL[aTCHLHOCTI) XHMHYECKHUX dJIeMeHTOB. loHHas CBI3b

3.6

Cremnenb OKHCJICHHUA. OKHUCIUTEIFHOBOCCTAHOBUTEIBHBIC pCaKkIuu. HpOHCCCLI

OKHUCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN




3.7

XUMHUYECKUH 3KCIIEPUMEHT: M3yueHHe 0Opa3IoB BEUIECTB METAJUIOB M HEMETAJUIOB,
B3aUMO/JICHICTBUE TMIPOKCHJA LIMHKA C PACTBOpPAMM KHUCIIOT U IIEN0YEH, MPOBEIECHUE
OTBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI

(ropeHue, peakliuy pa3iokKeHUs, COeAUHEHN)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BeniectBo u xummnueckas peakuus. [loBropenue

11

[lepnognueckuit 3akoH. llepuommueckas cucremMa xumudeckux oanemeHToB JIH.
MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOJIOB, KIS, KAIbIUS U UX COEAMHEHUN B COOTBETCTBUU C

TTOJIOXKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

Crpoenue BeniecTBa: BUIbl XUMHUYECKOW CBA3H. THIIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIeCTBA OT THUNA KPUCTAUIMYECKOW PEMETKH W BHUOA
XUMH4eckol cBs3u. Kiaccuukanus M HOMEHKJIATypa HEOPraHMYECKUX BEILECTB
(MexayHapogHas M TpHUBHaANbHAas1). XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSLIMXCS K
pa3sIMYHBIM  KJacCaM  HEOPraHMYECKUX  COCOUHCHMM,  TI'EHETH4YeCKas  CBS3b

HCOPraHNM4YCCKUX BCIICCTB

1.3

Krnaccudukanus XuMU4eCKUX peakiuil Mo pa3iuyHbIM MpU3HaKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3P (hEKTy, 10 M3MEHEHHUIO CTENeHel
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO KaTajau3aTopa).
DK30- ¥ DSHAOTEPMHUYECKHE pEeaklUd, TepMOoXuMHueckue ypaBHeHHs. [loHsTHEe O

CKOpPOCTH XUMHWYECKOH p€aKknuun

1.4

Ilouarue 06 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PCaKIUAX. Ilonsatue o
TOMOI'CHHBIX H TICTCPOICHHLIX PCAKIUAX. IlonsatTue o0 XMMHUYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTH XUMHYECKOU p€aKiuuu M IMOJIOKCHHEC XHUMHUYCCKOI'O

PaBHOBECHUA

1.5

OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC pcCaKnuy, BHCKTPOHHBIﬁ OalaHC OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEIILHOU pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCJIUTCIBHO -

BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C UCIIOJIB30BAaHUCM MCTOJA 3JICKTPOHHOTO Oamanca

1.6

Teopm{ BHCKTpOHHTquCKOﬁ JUCCOLHMAaIIH. 9J'ICKTpOJ'II/ITLI W HEIJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MeXaHu3M JIUCCOIHAIlM BEIIECTB C Pa3IMYHBIMU BUAaMU XUMHYECKOM CBS3H.

Cremnenb JUuccoluranuu. CunbHbIC U cl1a0bIe QJICKTPOJIUTHI. Peakuuu noHHOrO oOMeHa.




YcinoBusi MPOTEKaHUST PEAKIUN MOHHOTO OOMEHA, TMOJIHBIE W COKpPAIIEHHBIC MOHHBIC
ypaBHeHHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUM M COJIEH B CBETE MPEACTABICHUIA 00
BHCKTpOHHTquCKOﬁ JUcCconualnuu. KauecTBennnie p€akiun Ha HOHBI. IlonsTHe O

TUAPOJIU3E COJIEU

1.7

XUMHUYEeCKUMN OKCIICPUMCHT. O3HAKOMIJICHHC C MOJACISIMU KPHUCTATINIMYCCKHUX peHIéTOK
HEOPraHWYECKUX BEUIECTB — METAUIOB W HEMETAUIOB (Tpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpUIA HATPUs); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peaKkmuu OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB; MCCIEAOBAHHE DJIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, Mpollecca AUCCOLUANNK KHUCIOT, INenoue u cosieil (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPHAJIOB); MTPOBEACHUE OIBITOB, WLTFOCTPHPYIOUINX MPU3HAKH
MPOTEKaHMUsI peaklui HOHHOro obOmeHa (oOpa3oBaHME OcCajKa, BBIJICJICHHUE Tas3a,
oOpa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX TMPUMEPHl  OKHCIUTEJIHHO-
BOCCTAaHOBUTEJIbHBIX peakiuil (FrOpeHue, peakluu pa3ioXKeHUs, COEeIUHEHUs);
pacCrmo3HaBaHUC HEOPraHNMYCCKUX BEIICCTB C IMOMOINBIO KaUCCTBCHHBIX peaKHI/Iﬁ Ha

HOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCIMHCHU

2.1

OO6mrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE
creneHu okucienus. CTpoeHne u (U3NIeCKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha TIpUMEpe Xxjopa (B3aUMOJEHCTBHE C METaJIaMH,
HeMeTaJlylaMH, IejaodaMu). XiopoBoaopoa. CossiHas KACI0Ta, XMMUYECKHUE CBOMCTBA,
MoJydeHue, mpuMeHeHne. JleiicTBrue Xjopa ¥ XJIOPOBOJOPOJa Ha OPraHu3M YeIOBEKa.

Baxwueitmme XJIOPUABI U UX HAXOXKIACHUEC B IIPUPOJIEC

2.2

Obmas xapakrepuctuka sneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (QU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U Cephbl. AJIOTPONHBIE MOIU(PHUKAIUU KUCIOPOJa U CEepbl.
Xumuyeckue cBoiicTBa cepbl. CepoBOAOPOI, CTpoeHHE, (DU3MUYECKHEe U XUMHUYECKHE
cBoiicTBa. OKCHABI CEpbl KaK MPEICTaBUTENIM KHCIOTHBIX OKCcHUJOB. CepHas KHUCIOTa,
¢busznueckue M XUMHUYECKHE CBOiicTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KUCIOT H
cnenuduueckue). XUMUYECKHE PEaKIINH, JIeKAlllie B OCHOBE IPOMBIIIIIEHHOTO Crlocoda
noytyueHusi cepHod Kucnotsl. llpumenenme. Conm cepHOM KHUCIOTBI, KauyeCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxneHue cepbl W €€ COCIUHEHHUH B TPHUPOJE.
XUMHUECKOE 3arps3HEHHE OKpYXKarolled cpelbl COCTUHEHUSMH cepbl (KHUCIOTHbIE

AOXKIH, 3arpsA3HCHUC BO3AyXa U BOZ[OéMOB), CITIOCOOBI €ro NpeaAOTBpAILICHUA

2.3

OOmiast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHUCJICHUA. ASOT, pPacupoCTpaHCHUEC B IPpHUPOIC, (I)I/I3I/I‘ICCKI/IC u




XUMUYecKkue cBoiicTBa. KpyroBopoT azora B mpupoae. AMMuUak, ero (u3M4eckue H
XMMUYECKHE CBOMCTBa, MOJlydyeHHe W npuMeHeHue. Comu aMMOHUS, UX (U3HYECKHE U
XMMHMUYECKHUE CBOMICTBA, INpUMeHeHHe. KauecTBeHHas peakuuss Ha HOHbBl aMMOHUS.
A3oTHas KucloTa, €€ nosiyueHue, (pu3MuecKue U XMMUYECKHE CBOIlCTBa (00LIME Kak
IIPEICTaBUTEINS KJlacca KUCIOT U cnenupudeckue). Vcnoip3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KAaueCTBE MUHEPAJIbHBIX YyHOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE
OKpYXKalolllel cpelibl COCIMHEHUSAMHU a30Ta (KMCIOTHBIE J0XKIH, 3arpsi3HEHHE BO31yXa,

MOYBBI ¥ BOJIOEMOB)

24

®dochop, annorpornHbie Moaudukanuu pocdopa, GU3NUeCKUe U XUMUYECKHE CBOICTBA.
Oxkcun docdopa(V) u dochopHas kucioTa, GU3MUIECKHE W XHUMHUYECKHE CBOICTBA,

nosnyuenue. McnonszoBanue gocdaroB B kauecTBe MUHEPAJIbHBIX YIOOpEHU

2.5

Obmas xapakrepuctuka 3yeMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHH  OKHUCIEHHUS.  YTIEepoX, aUIOTPOIHBIE  MOIM(HKAINH,
pacmpocTpaHeHHe B TpHUPOJE, (PU3NUECKHMe W XUMHYECKHE CBOMCTBA. AICOpOIHSI.
Kpyrosopot yriepoaa B mpupoje. OKkcuasl yriepoja, Ux (pU3MYECKHe U XUMUYECKHE
CBOWCTBA, ACHUCTBHE HA JKUBHIC OPraHU3MBbI, TIOJTyYCHUE U TPUMEHEHHE. DKOJIOTUIECKHE
npoOJsIeMbl, CBs3aHHBIE ¢ okcumoMm yriepona(lV); rumoreza rio6aabHOTO MOTETUICHHS
KJIUMaTa; MapHUKOBBIM A ekT. YrompHas KUCIOTa W €€ COJH, WX (PU3NUECKHEe HU
XMMHYECKHE CBOICTBa, TMoOJNydyeHHe U TnpumeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Mcnonb3oBaHnne kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIIIEHHOCTH U

CEIILCKOM XO3SIMCTBE

2.6

[IepBoHauanbHBIC MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHECHHSIX Yriepoja
(MeTaH, 3TaH, ATWJICH, alleTHJICH, 3TaHOJI, TJUIEPHH, YKCYCHas KucioTa). VX cocrtaB u
xuMudeckoe crpoeHue. [loHsTre o GMOJIOTHMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, Oekax,
YIIeBOJIaX — U UX POJIHM B )KM3HU 4eJlOoBeKa. MaTepuaibHOE €MHCTBO OPraHUYECKUX H

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHUE CBOWCTBA, TOJYyYEHHE M IPUMEHCHHE.
Coenunenus kpemuus B npupoze. Oouue npexacrasienus 06 oxcuae kpemuus(1V) u
KpeMHUEeBO#l  kucinote. CuHlIMKaThl, WX HCHOJb30BAaHUE B OBITY, MEIUIIUHE,
MIPOMBIIITIEHHOCTH. BakHeliue cTpouTenbHble MaTepuabl: KepaMuKa, CTEKIIO, [IEMEHT,
O0etoH, kene300eroH. I[IpoOmeMbl ©e30MacHOrO  HCMONB30BaHUS  CTPOUTETBHBIX

MaTepuajioB B MMOBCEAHEBHOM KU3HU

2.8

XHUMHAYECKUMN SKCIICPUMCHT. U3YUYCHUC 06pa3u0B HCOPTaHNUYCCKUX BCHICCTB, CBOICTB
COJISIHOM KHCJIOTBI; TPOBCACHUC KAYCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOpHUO-UOHBI U

Ha6J'IIO,I[eHI/Ie MPU3HAKOB HX TMPOTCKAHUA;, OIbITbI, OTpPAXKAOMINUC (I)I/IBI/I‘-ICCKI/IC u




XMMHMUYECKHE CBOMCTBA TaJOr€HOB M HUX COEJUHEHMH (BO3MOYKHO MCHOJIb30BaHUE
BUJICOMATEpUANIOB);  O3HAKOMJIEHHME ¢ oOpasuamMu  XJIOpPUAOB  (TaJOreHHJIOB);
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpHUAJIOB); HaONIOACHHE IMpoliecca OOYyriaMBaHUs caxapa MOoJA JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTbI; U3YUYEHUE XMMHUYECKUX CBOMCTB pa30aBiIeHHOMN
CEpHO KHCIIOTHI, MPOBEACHNE KAUeCTBEHHON peaknuu Ha Ccyab(par-uoH U HaOIroIeHne
Mpu3HaKa e€ MPOTEeKaHWs; 03HAKOMJICHHE ¢ (PM3NIECKHUMH CBOWCTBaMH a30Ta, docdopa
U UX COEIMHEHUN (BO3MOXHO HCIOJb30BaHUE BUJICOMATEPUAIIOB), 00pa3liaMH a30THBIX
u ¢dochopHBIX yAOOpEeHUH; MOJydeHHe, coOWpaHue, paclo3HaBaHUE M H3y4YEHUE
CBOMCTB aMMHaKa; IPOBEJCHNE KaueCTBEHHBIX PEAKIIM Ha HOH aMMOHUS U GocdaT-uoH
1 U3y4EHHE MPU3HAKOB X IIPOTEKaHUs, B3aUMO/ICCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHUCIIOTBI ¢ M€JIbI0 (BO3MOKHO HCIIOJIb30BaHNE BUJEOMATEPUANIOB); U3YYE€HHUE MOJenel
KpUCTAINIMYECKUX PEHIETOK anmasa, rpaduTta, QyiiaepeHa; 03HaKOMIIEHHE C MPOLIECCOM
ancopOLMU  pacTBOPEHHBIX BELIECTB AaKTUBUPOBAaHHBIM YIIEM U YCTPONCTBOM
MPOTUBOTa3a; IOJy4YeHHe, COOMpaHue, pacrno3HaBaHUE U HU3YUYEHUE CBOICTB
YTJIEKUCIIOTO Ta3a; MPOBEIeHNE KaUeCTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-HOHBI
U U3y4eHHE NPU3HAKOB UX NPOTEKaHMS; O3HAKOMJIEHHWE C MPOIYKLHUEH CHUIMKAaTHOM
IIPOMBIIICHHOCTH; pPEIIEHHE HKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «BaxkHeimue

HEMETAJIbI U UX COCOAUHCHUS»

Metannel 1 ux COCIMHCHU A

3.1

OO0mrasi XapakTepUCTHKa XHUMHUYECKHUX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHMHM WX
noJjioxkenus B Ilepuoauueckoil cucreme xumudeckux snemeHtoB [[.M. MenneneeBa u
cTpoeHuss atroMoB. CTpoeHHE MeETaUIoB. MeTalmndeckas CBS3b M METaJUTMYecKas

KpUCTAJITINYECKas peléTka. DIEKTPOXUMUYECKHI psiJ] HAIPSIKEHUI METalIoB

3.2

Ouznyeckue U XUMHUYECKHE CBOHcTBa MeTauioB. OOmme crnocoObl MOTy4eHHUS
MetaiioB. [loHATHE O KOpPpO3WH METAIOB, OCHOBHBIE CIOCOOBI 3allUTBl UX OT
kopposuu. CriaBsl (CTalb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U

IIPOMBIIIJICHHOCTH

3.3

H_[CJ'IO‘IHLIe MCTaJJIBI: ITOJIOKCHHUE B HepnonnquKoﬁ CUCTEMC XMMHNYCCKHUX DJICMCHTOB
I[I/I MeH,Z[eJ'IeeBa; CTPOCHHUEC HX ATOMOB; HAXOXJICHUC B IIPUPOJIC. duznueckue
XHUMHUYECKHUE CBOMCTBA (Ha MMpUMCPE HATPUA U KaJ'II/ISI). OKCI/II[LI U TUAPOKCUIBI HATPUA U

KaJiys. HpI/IMeHeHI/Ie IIEI0YHBIX METAIJIOB M UX COCAUHEHUIN

3.4

[llennoyHO3EMENBHBIE METAUIBI MAarHUd M KalbLMi: MojoxeHue B Ilepuonnueckoit
cucreme xuMuueckux aneMeHToB .M. Menneneesa; ctpoeHue ux aTOMOB; HaXOXKJICHHUE

B IIpHUPOAC. duznueckue M XUMHYECKHE CBOMCTBA MarHus M Kanbliusg. BakHeline




COCIMHEHUST KanblUsg (OKCHI, TUAPOKCUA, coiin). JKECTKOCTH BOIBI U CIOCOOBI €&

yCTpaHEeHHUs

3.5

Anromunuii: nonoxkenue B llepuoguueckoil cucremMe xumuueckux snemeHtos JI.U.
MenneneeBa; CTpOEHHE aroMma; HaxoxkaeHue B npupoze. dusnueckue M XUMHUYECKHE

CBOMCTBA ATFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATFOMUHHS

3.6

Kenezo: mnosoxenue B llepuoamyeckoil cucreMe XuMuU4Yeckux anemeHtoB JI.U.
MeHeneeBa; CTpOCHHE aToMa; HAaXOXJAeHUEe B Npupoae. Ou3nyeckre U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuapl, ruapokcusl u conu xenesa(ll) u xenesa(lll), ux cocras,

CBOMCTBA U MOJIY4CHHUE

3.7

XUMHUYECKUH HSKCIEPUMEHT: O3HAKOMIIEHHE C O00paslaMi METauIOB W CIUIaBOB, HX
(U3NYECKUMHU CBOMCTBaMH; W3YYCHHE PE3YJIbTATOB KOPPO3MH METAIOB (BO3MOXKHO
WCTIOJIb30BAHNE BHICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHA KaJIbIH U
HATpHS C BOJIOH (BO3MOHO UCIIOJIb30BaHHE BHICOMATEPHAIIOB); UCCIIEIOBAHNE CBONCTB
KECTKOM BOJBI; TpoIlecca TOPEHUsS Kelle3a B KUCIopoJie (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); TIPU3HAKOB MTPOTEKAHHS KaYeCTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
Kanplus, anoMuHus, LuHKa, >kenesa(ll) u xenesa(lll), menu(ll); nabGmronenue u
ONMCaHWE TIPOIIECCOB OKpAIIWBAHWs TUIAMEHH HOHAMH HATPHS, KAl W KaJbIIHs
(BO3MOXHO HCITOJIb30BAaHUE BUICOMATEPHAIOB); HCCIEI0BaHUE aM(OTEPHBIX CBOWMCTB
THIPOKCUA ATFOMUHUS M THIPOKCHUIA IIMHKA; PEIIeHNE SKCIICPUMEHTAIBHBIX 33134 110

TeMe «BaxkHelmne MeTauibl U UX COSTUHEHU

XuMUS U OKpy>Karolas cpeaa

4.1

Hosrie Mar€puajibl U TCXHOJOI'UH. BGH_ICCTBa U MaTc€puajbl B HOBCCI[HCBHOﬁ JKHN3HHU
yeloBeKka. XUMHSA U 310POBEE. be3omacHoe ucnonn3oBaHue BC€IICCTB U XHMHUYCCKUX

peakuuii B 0bITy. [lepBasi moMoIIb MPH XUMUYECKHUX OKOTaX U OTPABICHUSIX

4.2

OCHOBBI 2KOJIOTUYECKON IPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIICH CpeJibl
[TAK. Ponp XuMHUM B pELIEHUHM 3KOJOTHYECKHX mpobnem. I[IpupoaHble HUCTOYHHKU
yII€BOAOPOAOB (yroJib, MIPUPOAHBII Ta3, HEPThH), MPOIYKTHI UX TepepaboTKU, UX POJIb B

6LITy U ITPOMBIINIJICHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT:. HU3YUCHUC 06p33HOB MaTcpUualioB (CTGKHO, CILJIaBBI

MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMUBI
OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 I03HABAEMOCTH SIBJIEHUM MPHUPOJIbl, TOHUMAaHUE OOBEKTUBHOM 3HAUYMMOCTHU
OCHOB XMMHYECKOW HayKM Kak o0O0JacTH COBPEMEHHOIO €CTECTBO3HaHMS,
KOMIIOHEHTa OOIIel KyJabTyphl U TNPAKTUYECKOM NESATENIbHOCTH YElIOBEKa B
YCIIOBUSAX COBPEMEHHOT0 OO0IECTBA; MOHMMAaHHE MECTa XUMHH CPEI APYrux

€CTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCETOJAaX IIO3HAHWA, B TOM YHCIC OKCICPUMCHTAJIBHBIX H
TCOPECTUYCCKHUX MECTOAAaX HCCICAOBAHUA BCHICCTB H H3YUYCHUA XHUMHYCCKUX
peaKHHﬁ; YMCHHE UCIIOJIB30BaTh MOJCIIN JJIA OOBACHEHHUS CTPOCHUA aTOMOB U

MOJIEKYI

1.3

0 cdepax npodeccuoHaTbHON AEATEIbHOCTH, CBA3AHHBIX C XUMUEH H
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMHM Ha JTOCTIKEHUSAX XUMUYECKOU
HayKH, 4TO MO3BOJIUT 00Y4aroIUMCs paccMaTpUBaTh XUMHUIO Kak cepy cBoeit
Oynymieil mpodeccnoHalbHOM AESITENbHOCTH U CHEJIaTh OCO3HAHHBIM BBIOOD
XUMHHM KaK TpO(UIBLHOTO MIpeaMeTa MpH Iepexoie Ha YpPOBEHb CPEIHEro

o01ero o6pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHUYECKUX 3HAHHH H YMCHHUE IIPUMCHATH CUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaKHEHMIIINE XUMHUUYECKHUE MOHATHS: XUMHUYECCKUU 9JICMCHT, aTOM, MOJICKYIIA,
BCIICCTBO, ITPOCTOC U CIIOKHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMEChb,
OTHOCHUTCIJIBHBIC aTOMHAsA U MOJICKYJIIpHAA MACChl, KOJIMYECTBO BCIICCTBA, MOJIb,
MOJIsIpHasAs Macca, MO.]'IHpHLIfI O6’LéM, OKCHJ, KHCJI0Ta, OCHOBAHHEC, COJIb
(CpeI[Hﬁﬂ), XUMHUYCCKad pCaknus, pCakuuu COCAUHCHUA, PCAKIIUN PA3JIOKCHU,
pCakiuuu 3aMCIICHU, PCAKIINU 06MCH8., TEIIOBOM 3(1)(1)61@ pCakunu, 35K30- U
OHAOTCPMHUYCCKHUEC PCAKIINU, PACTBOP, MAaCCOBAA AOJIA XUMHUYCCKOTO 3JICMCHTA B
COCAMHCHUHN, MacCCOBad JOJII W MNPOLCHTHAsA KOHICHTpalUsa BCIICCTBA B
pacTBoOpEC, AApPO aroMa, BHCKTpOHHLIﬁ cioi aToMa, aTOMHas 0p6I/ITaJ'IB, paanyc

aToMa, BaJICHTHOCTD, CTCIICHDb OKHUCJICHHA, XUMHUYCCKas CBs3b,




3JIEKTPOOTPULIATEIBLHOCTb, MOJIIPHAs U HEMOJISAPHAs KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, METAJUIMUECKAsl CBs3b, KPUCTAJUIMUECKas peméTka (aTroMHasi, HOHHAs,
METaJUIMYECKasi, MOJEKYyJspHasi), MOH, KaTHOH, AaHWOH, DJEKTPOJUT U
HEAJIEKTPOJIUT, AIEKTPOJIMTUYECKAs TUCCOLMAIUS, PEAKIMM MOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, OKUCIUTEIb WU BOCCTAHOBHTEIIb,
OKHCIICHHE M BOCCTAHOBJICHHE, JJIEKTPOJIM3, XHMHYECKOE pPaBHOBECHUE,
oOparuMble W HEOOpaTHUMbIE PEAKIMH, CKOPOCTh XUMHUYECKOW pPEaKInH,

karasnmsarop, [ 11K, koppo3ust MmeTaiuioB, CIUIaBbl

2.2

OCHOBOTIOJIATAIOIIME  3aKOHBI ~ XMMHH: 3aKOH  COXpaHEHUS  MaccChl,
nepuoanueckuii 3akoH /.M. MenzaeneeBa, 3akOH MOCTOSTHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

TCOPHUH XHUMHU: aTOMHO-MOJICKYJISApHad TCOpHsA, TCOPUA BHGKTpOHHTHqCCKOﬁ

IHUCCOIMAIIAT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMCHHE MMPABUJIbHO HCIIOJIB30BATh U3YUCHHBIC BCIICCTBA U MAaTCpHUaJIbl (B TOM
YHclie MUHEpaJIbHbIE yI0OpEeHMsI, METaJlJIbl U CIUIaBbI, IPOAYKTHI IEpepaboTKu
MPUPOIHBIX UCTOYHUKOB YIIEBOJIOPOJOB (Yrilsi, MIPUPOTHOTO Ta3a, HETH) B
OBITY, CEIbCKOM XO3SICTBE, HA TIPOM3BOJICTBE M IOHUMAaHHE 3HAUCHHSI )KUPOB,
O€JKOB, YIJIEBOJOB JUIsI OpPraHMW3Ma 4YeJIOBEKAa; YMEHHE IPOTHO3UPOBATH

BJIMAHHUEC BCIICCTB H XUMHUUYCCKUX IIPOHOECCOB HA OPraHu3M 4YCJIOBCKaA M

OKPYKAIOILYI0 TPUPOJIHYIO CPEY

3.2

YMCHHUE HUHTCIPUPOBATH XMMHYCCKHUEC 3HAHUA CO 3HAHUAMU OPYIrUux yLIC6HI)IX

npeaMETOB

3.3

HaJIM4YHEC OIIbITAa pa6OTI>I C Pa3JIMYHbIMU UCTOYHUKAMU I/IH(bOpMaI_[I/II/I 110 XUMHUHU
(Haqua;I U HAYYHO-INIOIIYJIApHAasA JIMTEpaTrypa, CJIOBAapH, CIPABOYHUKH,

UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHHUBATh I/IH(1)OpMaI_II/IIO (6] BCIICCTBAX, Hux
IMPpEBpaAlICHUAX U IIPAKTHYCCKOM MMPUMCEHCHUN U YMCHHEC HUCII0JIb30BATh e€ s

peIICHUA y‘Ie6HO'HO3HaBaTeHLHLIX 3aJa4

Brnanenne ocHOBaMHU MOHATHMHOIO armapara 1 CUMBOJIMYCCKOI'O A3bIKa XUMHUU
I COCTaBJICHUA (bOpMyJ'I HCOPraHNYCCKUX BCUICCTB, ypaBHeHI/Iﬁ XUMHWUYCCKHUX

peakiuii; ocHoBaMu xuMudeckoit HomeHknarypsl (IUPAC u TpuBuaibHO)

YMeHue oObsICHITh CBSA3b IOJIOKECHHS DJIEMEHTA B HepHOﬂquCKOﬁ CUCTEME C
YUCJIOBBIMH XapAKTCPUCTUKAMU CTPOCHHUA ATOMOB XUMHUYCCKUX JSJICMCHTOB

(COCTaB u 3apiaa daapa, 06H_ICC quCJI0 BHCKTpOHOB), pacnpeaciIiCHUEM




JJIEKTPOHOB II0 3HEPre€TUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX IEPHUOJOB,

Kajlysg U KaJIbLUs

[IpencraBnenue O NEPUOAUYECKOM 3aBUCUMOCTHM CBOWCTB XMMHUYECKUX

3JIEMEHTOB (paguyc aroMa, AJIEKTPOOTPUIIATEIIBHOCTD), MPOCTHIX U CIOXKHBIX

° BEUIECTB OT IOJIOKEHUS 31eMEeHTOB B llepumonmueckoil cucreme (B Majblx
MepHoJIaX U TJIABHBIX TOIPYIIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenune kiaccuuIpoBaTh:
7.1 XUMHYECKUE IJIEMEHTBI
7.2 HEOpraHMYeCcKHe BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTB M CTEIICHb OKUCIICHUS XUMHYECKUX JIEMEHTOB, 3aps]] HOHA
8.2 BHJT XUMHYECKOH CBSI3U M THIT KPUCTATMYCCKON CTPYKTYPHI B COSTUHECHUSIX
8.3 XapakTep cpeibl B BOJAHBIX paCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHU)
8.4 OKHCITUTEINTh © BOCCTAHOBHTEIb
9 YMeHue xapakTepu3oBaTh (pU3nuecKre U XUMUYECKUE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPO, rpadut, aiMas, KpeMHHIL, a30T,
' dbocdop, cepa, Xop, HATPUH, KaIHI, MArHUN, KaJIbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOXHBIX BEILECTB, B TOM YHCJIE WX BOJHBIX pacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJIOPOJI, OKCUJIBI U THAPOKcHAbl MeTauioB |-IIA rpynm,
9.2 amomunus, meau (1), muaka, xenesa (11 u 1), okcuasr yraepona (11 u 1V),
kpemuus (1V), azora u docdopa (11 u V), cepsr (IV u VI), cepaucras, cepnas,
a30THUCTasl, a30THas1, pochopHas, yrojapHasi, KpeMHUEBas KUCIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX
9.3 COCTaBa M CTPOCHHUS, MPUMEHEHHE BEUIECTB B 3aBHCHUMOCTH OT WX CBOWCTB,
BO3MOYHOCTh MPOTEKAHUS XUMUYECKIX MPEBPAIICHUI B Pa3IMUHBIX YCIOBHIX
10 YMeHue coCTaBlIATh MOJEKYJISPHbIE U HMOHHBIE YpaBHEHUs pPEaKlHid, B TOM
qHCle:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA M3YYCHHBIX KIACCOB (TPYII)
. HEOPraHMYECKUX BEIECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MY HUMHU




11 YMeHue BBIUUCIATD (IIPOBOIUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
' JIOJIF0 XMMHMUYECKOTO 3JIEMEHTA B COEAMHEHNN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra3oB
114 10 YpaBHEHHMSM XMMHUYECKHX PEaKIUil M HaXOJWUTh KOJMYECTBO BEIIECTBA,
' 00BEM 1 Maccy peareHTOB WU MPOYKTOB PEAKIIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOTO TO3HaHWs (HAOJIONEHWE, W3MEpEeHHE,
191 OKCIIEPUMEHT, MOJEIHPOBAHNE) TPHU W3YYCHUH BEHIECTB U XUMHYECKUX
' SABIICHUI;, yMeHHE CQOPMYIUPOBaTH MPOOIEMYy W TPEIIOKHUTh IyTH €&
pereHus
199 6e3omacHON pabOThl ¢ XMMHYECKUMH BEIIECTBAMHU, XMMHUYECKON MOCYyAOH U
' 71a00paTOPHBIM 000PYIOBaHHEM
npaBuwjiaMu 0€30MacHOT0 OOpalIeHus C BEIIeCTBAMH, HCIIOJIb3yeMbIMH B
MOBCEHEBHOM >KM3HH, MTPaBUJIaMU TOBEJICHUS B LIETSAX COEPEKEHUSI 310POBbS
12.3 U OKpYXaloled MPUPOTHON cpeapl; IMOHWMaHWe Bpedaa (OMACHOCTH)
BO3JICHCTBUSL HA JKHUBBIE OPraHU3MbI OMNPEACNEHHBIX BELIECTB, CIHOCOOOB
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3CHCTBUS
13 Hannuume npakTHUecKWX HAaBBIKOB IUIAHUPOBAHUS U OCYILIECTBJICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydeHUE U ONHcaHue (U3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GUBUYECKUMH W XMUMHYECKUMHU SIBIICHUSMH; OIIBITHI, HWJLIIOCTPUPYIOIINE
NPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIUil
13.2 U3y4eHHe CIIOCOOOB pa3/ielieHus CMecei
MOJIyYeHUE KHCIOpOJa M M3YYEHHE €ro CBOWCTB; MOJY4YeHHE BOJOpOJa U
13.3 U3yYEHHUE €ro CBOMCTB; MOIYYEHHUE YIIICKUCIIOTO ra3a U U3y4eHHe ero CBOWCTB;
MOJIyYeHHE aMMHaKa 1 U3y4€HHE ero CBOMCTB
13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO
. BEIIIECTBA
135 NpUMEHEHHE MHAMKATOpPOB (JIakMyca, MEeTUJopaHka U (eHondTanenHa) ais
' OTIpeieNIeHus XapaKkTepa Cpebl B pacTBOpax KUCIOT U IIeI0ouei
136 UCCIIEZIOBAaHUE U OIMCAaHME CBOMCTB HEOPraHWYECKUX BEIECTB Ppa3IMUHbIX

KJIaCCOB,; U3YyUCHUC B3aMMOJICHCTBHUS KUCJIOT C MCTaJUIaMH, OKCUIaMH MCTAJLJIOB,




pacTBOPUMBIMU M HEPACTBOPUMBIMH  OCHOBAaHUSIMM, COJISIMHU; TIOJIy4Y€HHUE
HEpPAaCTBOPUMBIX OCHOBAHHWM; BBITECHEHHE OJIHOTO MeETauia JpyruM U3
pacTBopa CoJin; HccaeoBaHuEe aM(OTEPHBIX CBOUCTB THIPOKCHIOB ATFOMUHHUS

7 IIUHKA

13.7

pelieHue AKCIMEePUMEHTAJIbHBIX 3a7ad 1o TemMaM: «OCHOBHBIE KJIACcChI
HEOPraHWYECKUX  COCAMHECHUIY;,  «DJEKTPOIUTHYECKAs  JUCCOIUAIUSY;
«Baxnennmne HEMETAUIBI U UX COCAUMHCHHN»; «BakHEHIIne MeTalIbl U uX

COCAUHCHUA»

13.8

XAMHYECKAE OKCIEPUMEHTHI, WUIIOCTPUPYIONAE TPU3HAKA POTECKAHUS
peaknuii HOHHOTO OOMEHA; KAa4eCTBEHHBIC PEAaKIMH Ha TMPHUCYTCTBYIONIUE B
BOJIHBIX PacTBOpax HOHBI: XJOPUI-, OpOMUI-, HOAUA-, cyiabdar-, ocdar-,
KapOOHAT-, CUJIMKAT-aHWOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHus,

KaJIbIIHs, ATFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), muHKa

14

VYmMmenue:

141

OpCACTABIATE PE3YJIbTAThl SKCIICPUMCHTA B @opMe BBIBOJAOB, TOKa3aTCJIbCTB,

Fpa(bI/IKOB n Ta6J'II/II_[ H BBIABJIATH OMIIUPUYCCKUC 3aKOHOMEPHOCTH

14.2

yCTaHaBIMBAaTh CBS3UM MEXKIY peallbHO HAOII0JaeMbIMU XHUMHYECKUMHU
SBIIGHUSIMU W TPOLECCaMH, TPOUCXOIIINIMMH B Makpo- U MHUKPOMHUPE,

O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNHA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
11 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
1 ATOMBI W MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
' [IpocThie U cOKHBIE BEIIECTRA.
13 Xumuueckasi ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX dyieMeHTOB. CTeneHb
' OKHCJICHHS
14 3aKoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTEIbHAsA aToMHass Macca. OTHOCUTENIbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSMHEHUHN
L5 KonunuectBo BeniectBa. Mosb. Monsipaas macca. Mossipabiii 00b€M razoB. B3zanumocssi3b
' KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 Du3nyecKue U XUMUYECKUE SBJICHHUS. XUMHYECKas peakuus U €€ MPHU3HAKU. 3aKOH
' COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS
[lepuonnueckuii 3akoH u llepumoamdeckass cucrema xumuyeckux siaeMeHTtoB JI.H.
2
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonuueckuii 3akoH. Ilepumoamdeckas cucrema XumMuyeckux osneMeHtoB J[.H.
2.1 MenneneeBa. [lepuonbl u rpynmbl. U3NUYECKUN CMBICT TOPSAKOBOrO HOMEpPa, HOMEPOB
MepUOJia U TPYIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aTtoMHbIX saep. M3otombl. nektpoHbl. CTpoeHHE
2.2 ANIEKTPOHHBIX 000JIOYEK aToOMOB MepBbIX 20 XUMHYECKUX 3ieMeHTOB [lepmoanueckoii
cuctemsl JI.11. MeHaeneeBa
3aKOHOMEPHOCTM B M3MEHEHHUM CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB IIEPBBIX TPEX
o MIePHOJIOB, KaJlKs, Kalblus (paguyca aTOMOB, 3J€KTPOOTPHUIIATETbHOCTH, METAILITUYECKIX
' U HEMETaJUIMYEeCKMX CBOWCTB) M HMX COCIWHCHHA B COOTBETCTBHUU C IIOJIOKEHHUEM
a1eMeHTOB B [lepuoinueckoil cucteMe U CTpPOCHUEM UX aTOMOB
3 Crpoenue BelecTa
XuMudeckas CBSI3b. KoBanenTrnas (momsipHas u HETOJIsIpHAs ) CBSI3b.
3.1 DNEKTPOOTPULIATENILHOCTh XUMHYECKUX 31eMeHTOB. MoHHas cBsa3b. Metamnnueckas
CBSI3b
3 Tunel KpHUCTaNIMYECKUX PEMIETOK (aToMHasi, MOHHAS, METaJUIMYecKas), 3aBHCHUMOCTH

CBOMCTB BEII[ECTBA OT THUIIA KpHCT&JIJIH‘-ICCKOﬁ peI_I_IéTKI/I U BUJA XUMHUYECKOM CBSI3HU




Baxwueiimme npeacTaBuTENM HEOPraHMYECKUX BEHIECTB. HemeTamibl 1 UX COCIMHEHUS.

Mertannsl 4 ux COCAUHCHUA

4.1

Knaccudukanuss ©w  HOMEHKJIATypa  HEOPraHMYECKHX  COCAMHCHUN:  OKCHJIOB
(conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) W HECOJICOOpasyIomIue;
OCHOBaHMHU (IIENOYM W HEPACTBOPUMBIC OCHOBAHHMSA); KHCIOT (KHCIOPOACOACPKAIINE H

0OECKHUCIOPOIHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

du3znyeckne U XUMHYCCKHUE CBOMCTBA IMPOCTHIX BCIICCTB-HEMCTAJJIOB: BOAOPOJa, XJIOpa,

KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnueckie W XUMHYECKHE CBOMCTBA MIPOCThIX BEIICCTB-MCTAJJIOB: JIMTUS, HATpPHA,
Kajusi, Marovuda U KaJlbIlys, aJJFOMUHHSA, XKEJIC3a. 3H€KTpOXHMH‘I€CKHI>i pan HaprDKCHI/II\/JI

METAJIJIOB

4.4

®u3MyeCcKue W XUMHYECKHME CBOMCTBAa BOJOPOJHBIX COCOUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOJIOPOIA, aMMHAKA

4.5

duznyeckue U XMMHUYECKHUe cBOKCTBa okcu10B HemetauioB: cepsl (1V, V1), azota(ll, 1V,

V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [loayueHne OKCHI0B HEMETAILIIOB

4.6

Xumnueckue cBoiictBa okcuaoB: MetawioB |A-IIA rpynn, nunka, meau(ll) u xenesa(ll,

[11). [TonyyeHre OKCH/IOB METAIIJIOB

4.7

XWMHYECKHE CBOWMCTBA OCHOBaHUHW © aM(OTEPHBIX THAPOKCHIOB (HA TIpUMEpE
TUAPOKCUIOB aIOMHHHUS, >Kene3a, LuHKa). llomyyeHue ocHoBaHMit M aM(OTEpHBIX

TUAPOKCHJIOB

4.8

OO0mue XUMHUYECKHE CBOWCTBA  KHUCJIOT:  XJOPOBOJOPOJHOM,  CEPOBOJAOPOIHOM,
CEPHHUCTOM, CcepHOH, a30THOH, ¢GochOopHON, KpPEeMHHUEBOM, yrojpHOU. (OcolObie
XUMHUUYECKHUE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KucaoT. llomydyeHue

KHCJIOT

4.9

OO01ue xuMHUYecKue cBoicTBa cpennux coneil. [lonyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, paciio3dHaBaHrie BOAOPOAA, KUCIOPOAa, dAMMHAKaA, YIITICKHUCJIOIO

rasa B J1abopaTtopuu

411

HonyquHe aMMUaKa, cepHoﬁ M a30THOM KHCIIOT B IIPOMBIIIJIICHHOCTH. O6IJ_II/IC CII0COOBI

MOJIYYCHHA MCTAJJIIOB

412

I'eneTnueckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHMHYECKHUE pCaKknuun

5.1

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ 10 pa3IMYHBbIM IIPU3HAKAM: 11O YHUCIY U COCTABY
Y4aCTBYIOIIUX B p€aKHUU BCIICCTB, IO TCIIJIOBOMY 3(1)(beKTy, 0 U3MEHEHHUIO CTEIeHEH

OKHCJIICHHUA XUMHWYCCKUX 3JICMCHTOB




TennoBoit 3¢ ¢heKT XUMHUECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHHs. JK30- W

> SHIOTEPMHUYCCKUE PEAKINH. TepMOXHUMHUYECKHUE YPaBHEHUS
OKUCITUTEIbHOBOCCTAHOBUTENbHBIE — peakiuuu. OKHCIUTENM U BOCCTAHOBUTEIH.
5.3 [Ipoueccel OKUCJIEHUS u BOCCTaHOBJICHHSI. ONEeKTPOHHBIN OanaHc
OKHCITUTEITLHOBOCCTAHOBUTEIILHOM PEaKIIUU
54 Teopust >IEKTPONUTHYECKOW Juicconanuy. KaTHOHBI, aHHUOHBL. DJIEKTPOJIUTHl H
' HERNEeKTPOIUThL. CHIIbHBIC U cl1a0bie ANIeKTPOIUThL. CTEeneHb JUCCOIMAITT
56 Peakuun nonHoro oomMeHa. YcinoBusl IPOTEKAHUS peaKklUii HOHHOTO OOMEHa, MOJIHbIE U
' COKpAIIEHHBIC HOHHBIC YPABHCHUS PEaKITUi
6 XuMHS ¥ OKpYy>Karorias cpeia
BemectBa 1 MaTepualibl B OBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe ncnosbp30Banne
6.1 BEIIECTB W XHMHYECKUX peakuuid B Jjabopatopun u ObiTy. [lepBas momomp mpu
XHUMHYECKHUX 0KOTaX M OTPABIICHUSIX
XUMHUYECKOe 3arpsi3HEHHE OKpYXKarmeld cpeapl (KUCIOTHBIE MO, 3arps3HEHUE
6.9 MTOYBKI, BO3/IyXa W BOJOEMOB), CIIOCOOBI €ro mpenoTBpamieHus [IpeaenpHas gomycTumast
' koHuentpauus Bemects (IIJIK). Ponp xumMum B pemieHHMM 5KOJIOTMYECKUX MPOOIIEM.
VYcunenue napaukoBoro 3¢ dexra, pa3pyieHue 030HOBOTO CIIOs
[Ipumenenne cepwl, azora, docdopa, yriepoaa, KpeMHHs U UX COCTUHEHUH B OBITY,
63 MEUIIMHE, TPOMBIIIIEHHOCTH U CeNIbCKOM X03siiicTBe. [IpMeHeHre MeTaioB U CILJIaBOB
' (cTanp, 4yryH, MOpaTlOMHHHEN, OpOH3a) B OBITY M NMPOMBIIIJICHHOCTH WX COCIWHECHHM.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UICTOYHUKHU YTIIEBOAOPOJIOB (YroJib, MPUPOAHBIN a3, He(Th), MPOIYKTHl UX
' nepepaboTku (OeH3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHble MOHATHA 00 OPraHMYECKUX BEIECTBAX KaK O COCAUHEHUSX YIJepoja
65 (MeTtaH, 3TaH, STWJIEH, AalETWJICH, 3TAHOJ, TJIMIEPHH, yKCycHas kuciota). [loHstue o
' OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, yriaeBoJax — U UX POJH B KU3HU
YeJoBeKa
7 Pacuérer:
7.1 1o GopMynaM XMMHUYECKHX COEANHEHUI
7.2 Macchl (MacCOBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM
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