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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUU Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs COCTaBJIeHa Ha
OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOCHHMSI OCHOBHOW 00pa3oBaTelIbHOM
MpOrpaMMbl OCHOBHOTO 00111ero odpaszoBanus, npeacrasieHnbix B ®I'OC 000, a
TaK’K€ Ha OCHOBE (enepanbHOW paboueld MporpaMMbl BOCHUTAHUS U C YUYETOM
KOHLEMIMK TMpernofaBaHusi y4eOHOro mnpenmera «XHUMHs» B 00pa30BaTENIbHbBIX
opranusanusax Poccuiickon @enepanuu.
[Iporpamma no xumMuu Jaé€T MpeACTaBICHUE O IENAX, 00IIeH CTpaTeruu 00ydeHus,
BOCIUTAHUS W Pa3BUTUA OOYy4YaIOIIMXCS CPEACTBAMHU Y4eOHOro IMpeameTa,
yCTaHABIMBAET o00A3aTENbHOE MPEAMETHOE COJepKaHHe, TMpelycMaTpUBaeT
pacrpeneneHue ero mo KijaccaM M CTPYKTYpUpPOBaHHME MO pasfenaM U TeMam
OporpaMMbl MO  XMMHUH, OINPEIEHAE€T KOJIUYECTBEHHbIE UM  KAUYECTBEHHbBIC
XapaKTEPUCTUKU COJIepXKaHus, PEKOMEHYEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHUS XUMHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOTO  MpoIecca,  BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OINpeAeNseT BO3MOXHOCTH  TpeaMera  Jyis
peanuzanuu TPeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTataM 00yueHHs XMMUU Ha YpOBHE LieJiel M3Y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENbHON JI€ATENLHOCTH OOYyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.
3HaHME€ XHMHHU CIY>)KUT OCHOBOM Uit (OpPMHpPOBAaHUSL  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeacTaBICHUd O MaTepUaIbHOM EAMHCTBE MHUPA, BAXKHYIO
poiib WUrparoT (opmMupyeMble XUMHUEH TMPEACTABICHHUS O B3aUMOIPEBPAIICHUSIX
SHEPIruM U 00 HBOJIOIMH BEUIECTB B MPHUPOJIEC, O MYTAX PEIICHHS TI0OATbHBIX
npoOJjieM YCTOMYMBOTO Ppa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHUS.
N3yuenne xumuu:
CIOCOOCTBYET peanu3anMu  BO3MOXKHOCTEM  JUJII  CaMOpPa3BUTUSA U
dbopMupoBaHUs KyJIbTYPhl JUIHOCTH, €€ 00IIeH 1 (yHKIIMOHATBHON I'PAMOTHOCTH,
BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4alolUIMXcs, HAaBBIKOB HX  CaMOCTOSITENbHOM  Y4eOHON  JesTeNbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEOBATENIbCKUX YMEHUM, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTLHOCTH;
3HAKOMHUT CO CeU(UKON HaAYYHOTO MBILIJIEHHUS, 3aKJIaIbIBAET OCHOBBI 1I[€JIOCTHOTO
B3IUISiJa HA €IMHCTBO MPUPOABI M YEJIOBEKA, SBIISIETCSA OTBETCTBEHHBIM JTAllOM B
(opMUpPOBAaHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOIINXCS;



crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHONIEHHUS K €CTECTBEHHO- HAyUYHBIM
3HaHMSIM, K TIPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.
JlanHble HampaBieHUST B OOYyYEHMHM XUMHUU OOECIEeUMBAIOTCS CHEUU(UKOM
colepKaHusi ~ y4eOHOTO  MpeaMeTa,  KOTOPbIA  SIBISIETCS  MENaroru4ecKu
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAyKM XMMHUU Ha ONpPENEIEHHOM 3Tare €€
pa3BUTHUSIL.
Kypc xumum Ha ypoBHE OCHOBHOTO oOmIero oOpa3oBaHHUS OPHEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHATHH XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHUM U  HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSITUHN
OpraHUYeCKOM XUMHHU.
CtpykTypa coaepkaHus MporpaMmbl N0 XUMHUU CGHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnojxoja kK e€ uzydeHuto. CoJiepkaHHe CKIQJbIBAETCS W3 CUCTEMBI
MOHSATUN O XUMUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHI O XUMHYECKOU
peakuuu. OO0e 53TU CHCTEMBbl CTPYKTYpHO OpraHM30BaHbl MO NPUHIIMITY
MOCJICIOBATENIBHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. I. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TpeACTaBICHUN 00 DIIEKTPOJUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.
Teopernueckue 3HaHMUS pacCMaTPHUBAIOTCS HA OCHOBE SMIIMPUYECKH MOIYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCA IOCIEAOBATEILHO OT OJHOTO YPOBHS K
JIPYroMYy, BBITIONHSSE PYHKITMN OOBSCHEHUS W IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS
Y BO3MOKHOCTEW MPAKTUYECKOT0 MPUMEHEHHUS U TIOJIYUEHUSI U3y4aeMbIX BEILIECTB.
OcBoeHue mporpaMMbl MO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABJISIFOIICH HAayYHOW KapTUHBI MHUpPA B JIOTHKE €€ CHCTEMHOM
MPUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHMIO U METOJlaM IO3HAHUS B
Hayke. M3yueHWe XHMUU NPOUCXOAUT C NPUBICYCHUEM 3HAHUI W3  paHee
W3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX alomuid Mup»,
«buonorus. 5—7 knacce» u «Pu3MKa. 7 KIaccy.
[Ipy w3y4eHHM XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHWNA OCHOB XHUMHYECKOU
HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUUYECKON NEsITEIbHOCTH
YelioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyNbTYphL. 3agada y4eOHOTO
MpeMeTa COCTOUT B (JOPMUPOBAHUHU CHCTEMbBl XUMUYECKUX 3HAHUA — BAKHEHUIITNX
(dakTOB, MOHITHI, 3AKOHOB U TEOPETUICCKUX TOJIOKECHHUM, TOCTYITHBIX 0000IICHMI
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HayKH, B



OpUOOIIEHMM K Hay4YHbIM METOJaM I[IO3HAaHHUS MNpPU H3YyYEHUU BEIIECTB M
XUMHAYECKUX peaklnii, B GOPMUPOBAHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUI U UX
NPUMEHEHUU B  Y4YeOHO-TIO3HABATEIIbHOM M y4eOHO-MCCIIEI0BAaTEIbCKON
NEeSATENbHOCTH, OCBOCHUM IMpaBUJ 0€30MaCHOTO O0OpallleHusi C BEUIECTBaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy u3ydyeHMM XMMHUHM Ha YpPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHHUs Ba)XHOE
3HaYEHUE MPUOOPENIU TaKKUe LIEHU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTeMaTHYecKoe MpHOOLIeHUE
oOydJarommxcs K CaMOCTOSTENbHOW MO3HABATEIBHOW JAESTENbHOCTH, HAaYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBUi, CIOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YUaOIIMMUCS
OMbITa PA3HOOOPA3HON NESITENbHOCTH, MO3HAHUS W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIIHUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opmupoBaHue oOmEed (YHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBIICHUS
OKPY’KaIoILIEro MHUpa, WCIOJb3Yys 3HAHUS U OMBIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XMUMUH, TPUMEHATh HUX IpH pEIIeHHH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOy4aromMXcs T'yMaHUCTMYECKMX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUH i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUsI.

OO1iee yucinoO 4yacoB, OTBEIEHHBIX JUISI W3YYEHHs] XUMHHM Ha YPOBHE OCHOBHOTO
obmiero obpazoBaHusi, coctaBiser 136 wacoB: B 8 kimacce — 68 gacoB (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKAHUE OBYUYEHUA

8 KIIACC
IlepBoHayabHbIe XUMHYECKHUE IOHATHS
[Ipenmer xumun. Ponp XUMUK B KU3HU 4YeJOBEKa. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. DU3MYECKHME CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEILECTB.
[TonsaTue o mMeTomax Mmo3HaHMS B XUMHH. UHCThIE BemiecTBa M cMecH. CIocoObI
pas3zelieHusl CMECEM.
ATOMBI U MOJIEKYJIbl. XUMUYECKUE JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThlie U ClIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.
Xumuueckas (opmyrna. BajaeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHas macca. OTHOCUTEbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.
KonnuecTBo BemecTtBa. Monb. MonsipHast macca. B3auMoOCBs3b KOJMYECTBA, MACCHI
U 4YHuCla CTPYKTYPHBIX €IWHUII BemecTBa. Pacd€Tel mo QopMmynam XUMHUYECKHX
COEIMHEHUMH.
DU3NYECKUE U XMMUYECKHUE SIBICHUSI. XUMUYECKasl peakiusi U €€ Npu3Haku. 3aKOH
COXpaHEHHMsS MacChl BEIIECTB. XHMHUYeCKHe YypaBHeHuUs. Kiaccudukaius
XUMHUYECKUX PEaKIUN (COSTUHEHHUs, Pa3JI0KECHHS, 3aMEICHUs, 0OMEeHa).
XumuuecKkuii IKCnepumenm:
3HAKOMCTBO C XHMHYECKOM TIOCYJOH, MpaBwiaMH paboOThl B JiabopaTopu U
npuéMaMu oOpallieHusi ¢ JabOpaTOpHBIM 000pPYyIOBaHUEM, M3YYCHHE U OINKMCAHUE
¢u3MYecKUX CBOWCTB OOpa3lOB HEOPraHWYECKUX  BEIIEeCTB, HaOJIOJACHUE
dbu3uveckux (TUTaBJIeHHWE BOCKAa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJICHCALMS BOJIbI) U XUMHYECKUX (FOPEHHUE CBEYU, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KHUCIOTOW) SBJICHWM, HAOIIOeHUE U
OMHUCAaHUE TPU3HAKOB MPOTEKAHUS XHWMHYECKUX peakiui (pa3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIOM Oapwsi, pa3ioKEHHE THUIAPOKCHIA
Menu (II) npu HarpeBaHuu, B3auMoJIeicTBUE kele3a ¢ pacTBopoM conu meau (I1),
HM3yYEHHE CIOCOOOB pa3/ICNICHHs] CMECEH: C IOMOINBbI0 MarHura, (QpuiIbTpoBaHHUE,
BBITIAPUBAHUE, TUCTUUIAIMS, XpoMaTorpadus, MPOBEICHUE OYHCTKHA TOBApPCHHOM
CoNM, HAOJIOJICHWE W  ONHCAHUE  PEe3yJbTaTOB  IIPOBEJICHUSA  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHECHUS MacChl, CO3JaHHE MOJECICH MOJIEKYJ
(IIapOCTEPIKHEBBIX).
BasxHeiilue npeacTaBUTE/ M HEOPraHUYECKUX BellleCTB
Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JieMEHT ¥ IPOCTOE BEIIECTRO.
Haxoxxipenue kuciaopoga B Tpupoje, (PuU3MUeCKHe W XUMHUYCCKHE CBOWCTBA
(peaxkuuu ropenus). Oxcuabl. Ilpumenenwe kucimopoma. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MPOMBIIUICHHOCTH. KpyroBopoT
KHciopoaa B mpupojie. O30H — aioTponHas MoAU(pUKAIUS KUCIOPOaa.

TeroBoi 3P(HEeKT XUMUYECKON pEAKIUU, TEPMOXUMHUYECKUE YPABHEHHMS, dK30- U
SHJIOTEPMHUYECKHE pEaKUHH. TOIIMBO: Yroib M METaH. 3arpsi3HEHHWE BO3AyXa,
yCUJIEHHUE NMapHUKOBOTO 3(hPeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BemectBO. Haxoxkaenue Bomopoaa B IPUPOIE,
bu3YecKre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI moayueHus. Kuciorsl
U COJIN.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJBI. Boma kak pactBoputenb. PactBopbl. HackilieHHbIE U
HEHACBIIIEHHbIE PacTBOpbl. PacTBOpUMOCTH BemiecTB B Boje. MaccoBas A0Jis
BEILIECTBA B pacTBOpE. XMMUUYECKHUE CBOMCTBA BOJAbI. OcHOBaHus. Pojib pacTBOPOB B
OpUpoJ€ M B JKM3HM uelioBeka. KpyroBopoT BoAbl B MNpUpOJE. 3arpsi3HEHHE
NpUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudpuxanus Heopranmueckux coenuHeHud. Oxcuasl.  Knaccudukamms
OKCHJOB:  cosieoOpa3yioniue  (OCHOBHBIE,  KHCIOTHBbIe, aM(pOTEpHbIE) W
HeconeoOpasywmue. Homenknatypa oxcumoB. @Duszuueckue u XUMUYECKUE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcuoBanusi. Knaccudukaiuss ocCHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiatypa ocHoBanui. @PuU3NMYECKME U XUMHUYECKHE CBOMCTBA OCHOBAaHWM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccudukamuss xucinor. Homenknatypa kucior. ®Puznudeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Pan axrtuBHoctm wmetammoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa cosneil. @uU3nyeckue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'enernueckas CBA3b MEXKY KJIaCCAaMHU HEOPraHUYECKUX COEAUHEHHUM.

Xumuueckuii IKCnEePUMEHm

Ka4eCTBEHHOE OIIPEJCIICHUE COAEPkKAHUS KHUCIOpOJa B BO3AYyXe, IOJYyYEHHUE,
coOupaHue, pacro3HaBaHWE W H3YyUYCHHE CBOWCTB KHCIOpOAa, HAONIONCHHE
B3aUMOJECHCTBUSL BELIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HUKHOBEHHUS W
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIIEHHE ¢ 00pa3IaMu OKCHIOB U ONTUCaHUE
UX CBOMCTB, MOJy4YeHHE, COOUpPAHUE, PACIIO3HABAHKUE U U3YUEHUE CBOWCTB BOJOPOA
(ropenue), B3aumojelcTBue Bojgopona ¢ okcuaom Meau (II)  (Bo3MoxHO
MCITOJIb30BaHUE BUICOMATEPUAJIOB), HaOIIOJjeHHE 00pa3IlOB BEIIECTB KOJUIECTBOM
1 Momb, WuCCIemOBaHWE OCOOCHHOCTEW pPACTBOPEHUS BEMIECTB C PA3THYHOMN
PacTBOPUMOCTBIO, NPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHONM MAacCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHUE BOJbI C MeTaJIaMU (HATpUEM u
KaJbliieM) (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPUAIIOB),



UCClieJOBaHUE O00pa3l0OB HEOPraHWYECKUX  BEIIECTB  Pa3IMUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHHSI OKPAacCKH MHIMKATOPOB B PAacTBOpPaX KHUCIOT U IIEJIOYEH,
u3yueHue B3aumoseiictBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT
C MeTajulaMM, PEaKUUid HEWTpalv3aluu, MOJYyYEHHE HEePaCTBOPUMBIX OCHOBAHHUI,
BBITECHEHHE OJHOTO MeETajula JAPYTMM M3  pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3ajlad 1o TeMe «BaxkHelmne KiIacchl HEOPraHMYEeCKHUX
COCIIUHEHUIY.

Hepuoanueckni 3axkoH u Ilepuoanyeckas cucreMa XMMHYECKHX JIeMeHTOB /1.
N. MenpeneeBa. Crpoenne aTroMoB. XuMHYeCKasi CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHBIE PeAKIIUNU

[lepBble MOMBITKH KJAacCU(PUKAIIUU XUMHUYECKUX AyeMeHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX DJIEMEHTOB (ILEJIOYHBIC U IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHhI, KOTOpble 00pa3yroT aMdQOTEpHBIC OKCUIBI U
TUJPOKCUIBI.

[Tepuonnueckuit 3akoH. llepuonnyeckas cucremMa XuMuudeckux 3ieMeHToB J[. U.
MenneneeBa. KopoTtkonepuoanas u ainuHHOonepuoaHas ¢opmbel Ilepuoandeckoit
cucrembl xumuueckux snemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA.
Crpoenue aromoB. CoctraB atoMHbIX sijep. M3orombl. OnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000J04€K  aToMOB  TepBbIX 20  XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . WM. MeHnnpeneeBa. XapaKTepucTHKa XUMHUYECKOTO
3JIEMEHTA T10 €ro MoJIoKEeHUIO B [leprnoanueckoii cucreme 1. . Menneneena.
3aKOHOMEPHOCTH  W3MEHEHHMS paJdyca aTOMOB XUMHUYECKHX  JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u IlepuoanUecKod CHUCTEMBI XUMHYECKUX
3JIEMEHTOB Il pa3BUTUA Hayku W npaktuku. J[. M. MenaeneeB — yd€HbId H
IrpakIaHUH.

Xumunueckass cBs3b. KoBaneHTHas (moJisipHass YW HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
IIporecchl okucneHus: ¥ BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.
Xumuueckuii IKCnePUMEHm

M3yuyeHHe o0pa3lloB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C pPAacTBOPAMHM KHCJIOT M MIEJIOYEH, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnule ceéazu



Peanuzamuss MeXnpeaMETHBIX CBSI3€M IMPU HM3YYEHUHM XUMHM B 8 Kjacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATUM, TaK W TMOHATHUH, SBISIIOIINXCS CUCTEMHBIMHU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.
OO0mue ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUNIOTE3a, TEOPHSs, 3aKOH,
aHaJu3, CHUHTE3, KiaccuduKaius, NEePUOJUYHOCTb, HAOJIOJEHUE, DKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.
®dusukKa: marepusi, aToM, dSJIECKTPOH, MPOTOH, HEWTPOH, MOH, HYKIUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DSJEKTPUUECKUN 3apsii, BEIIECTBO, TEJIO, O00BEM,
arperaTHo€ COCTOSIHME BEIIEeCTBa, Ta3, (U3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.
buonorus: porocunres, apixanue, ouocdepa.
['eorpadus: armocdepa, rugpocdepa, MHUHEpasabl, TOPHbIE MOPOIbI, TOJE3HbIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBO 1 XUMHUYECKasi peaKkIus
[lepuonuueckuit 3akoH. llepronnueckas cucreMa Xumuudeckux syemMeHToB . U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB IIEPBBIX TPEX MIEPUOJ0B, KAJIMS, KaIbLUs U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B llepuogumueckonn cucreme u
CTPOEHUEM UX aTOMOB.
CrpoeHue BeliecTBa: BUABI XUMUYECKOW CBSI3U. THUIBI KPUCTAUNIMUECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM W BUIA
XUMHUYECKOU CBSI3H.
Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMUYECKUE
CBOWCTBAa BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJjJaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus XuMHYECKUX peaklMil MO Pa3IUYHBIM MpU3HaKaM (TI0 YUCITYy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TemIioBoMy 3¢dexTy, Mo
W3MECHEHHUIO CTETCHEW OKHUCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTaiau3aTopa). DK30- U SHIOTEPMUYECKHE PEAKIUU, TEPMOXUMUUYECKUE
YpPaBHEHUSL.
[TorsiThe 0 CKOpoCcTM XUMHUYECKOW peaknuu. [loHsTHe 00 00paTUMBIX W
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHsITHE O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusx. [lonstue o karammse. [loHsATHE O XMMHUYECKOM paBHOBeCUMU. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEaKUUH U TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.
OKuCIUTEbHO-BOCCTAHOBUTEIILHBIE peakuuy, AIEKTPOHHBIN OasaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CoOCTaBlIeHME  ypaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUMHA €  HCIOJB30BAaHUEM  METOAA
AIEKTPOHHOTO OajaHca.

Teopust DNEKTPOIUTUYECKON THUCCOLMALUU. OJNEKTPOJIUTHI U  HEAIEKTPOJIUTBHI.
KaTtnonsl, aHnOHBI. MexaHuU3M JAMCCOLMALMHA BEIIECTB C PA3JIUYHBIMU BHJIAMHU
XUMH4ecKor cBs3u. Crenens auccouuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.
Peakiiuun wuoHHOrO OOMEHa. YCIIOBUS MPOTEKaHUs peakiuid HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIEHHBbIE HWOHHBIE YpaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOIUTUYECKON TUCCOLMALIIH.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THIpONHU3E CONEN.

XumuuecKkuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX BELIECTB
— METAJUIOB M HeMeTalyioB (rpadgura M anamasa), CIO0XKHBIX BELIECTB (XJopuaa
HATpUs), HCCIEJOBAaHUE 3aBHUCUMOCTH CKOPOCTHM XHMHMYECKOW peakiuu OT
BO3JICHCTBUA  pa3IMYHBIX  (PAKTOPOB, HCCIHEAOBAHHE  BIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEILIECTB, MpoIlecca AUCCOLUALIMU KUCIIOT, MIEN04Yeil U cosiel (BOZMOXKHO
UCIIOJIb30BAHUE BHUAEO MAaTEpUAJIOB), IMPOBEACHHUE ONBITOB, WJUIKOCTPUPYIOMINAX
NpU3HAKU MTPOTEKAHUS PEaKlUii HOHHOTO oOMeHa (00pa3oBaHKE OCaKa, BBIACICHHE
ra3za, o0Opa3zoBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX pEAKIUi (TOpEeHHe, pEeaKUUU pa3JIOKEHUs, COCIUHEHUSs),
pacrno3HaBaHUE HEOPraHWUYECKUX BELIECTB C IOMOIIBI0 KAaYECTBEHHBIX PEaKLUi Ha
VOHBI, PELIEHNUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerasiibl 4 MX COeAUHEHUA

OO61mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTepHBIE
crenieHn okucieHus. CTtpoeHne M (U3HYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHWMHUYECKHE CBOWCTBAa Ha TIIpUMEpe Xjopa (B3aUMOJCUCTBUE C
MeTajulaMi, HEeMeTaulaMH, Iuenodyamu). XiopoBogopod. CoisiHas KHUCIOTa,
XUMHYECKHE CBOWCTBA, IIOJIydCHUE, IIpUMEHeHue. [lelicTBue xjiopa W
XJIOPOBOJIOPOJA Ha OPTaHU3M 4eJIoBeKa. BaxkHenue XJ0puasl 1 UX HaXO0XKICHUE B
IIPUpPOJIE.

O6mas xapaktepuctuka nemMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOpPOJAa U cepbl. AJUIOTPONHBIE MOJIU(DUKALUN KUCIOPOJa U CEphI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3NUECKUE U XUMUUECKHE
cBoiicTBa. OKCHIBI Cepbl Kak IPEACTABUTEIM KHUCIOTHBIX OKcHIoB. CepHas
KHCJIOTa, (PU3NYECKHe U XUMUYECKHe CBOMCTBA (00IIMe Kak MpeaCcTaBUTENs Kiacca
KHCIOT W crnenupuueckne). XUMUYECKUE PpEaKkluH, JeXallue B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJMy4eHUs: cepHOM KucioTel. [lpumenHeHue cepHoit
KUCJIOTHI. CONMM CEPHOU KMCIIOTBI, KAYECTBEHHAS PEAKLINs Ha



cynbdar-uoH. HaxoxkaeHue cepbl U €€ COeAMHEHUU B MpUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILCHHS.

OO61mas xapakrepucTuka 31eMeHToB V A-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKUCIEHUS. A30T, pacupoCTpaHEHHUE B MPHUPO/E,
¢uznueckre U xumMuueckue cpoiictBa. KpyrosopoT a3zora B nmpupoge. AMMHAK, €T0
(¢u3znueckre U XMMUYECKHE CBOWMCTBA, MONy4YeHUEe U npumeHeHue. Coiam aMMOHMS,
ux (U3MYECKHEe U XMMUYECKHE CBOMCTBA, mpuMeHeHue. KauecTBeHHas peakiusi Ha
MOHBl aMMOHHUA. A30THasi KHUCIIOTa, €€ MoiydyeHue, (PU3UYECKue U XUMUYECKHE
cBoiicTBa (OOUIME KaK WpPEICTAaBUTENs Kilacca KHUCIOT M crHelupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIE aMMOHHUSI B KaUe€CTBE MUHEPAJIbHBIX YI00pEHUH.
XUMHUYECKOe 3arps3HEHHE OKPYXKaIolel Cpeibl COCTMHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHue Bo3ayxa, NouBbl M BojoémoB). docdop, amnoTpornHbie
monudukanuu ocdopa, pusumdyeckue u xumudeckue cporictBa. Oxcun ¢ocdopa
(V) u dochopnas kucmora, QusMUeCKHEe ¥ XUMHUYCCKHUE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHUI.

O6mmas xapakrepuctuka sneMeHToB [V A-rpynmnel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHUW OKUCIEHUS. YTJIepojd, aJIOTPONHbIe MOJIupUKAIIH,
pacnpocTpaHeHue B Mpupojie, GU3NUYECKue U XUMUYECKHE CBOMCTBA. AACOpOIMs.
Kpyrosopor yraepoga B mnpupoxae. Oxcuabl yriaepoaa, uX (U3HUECKHE H
XUMUYECKHE CBOMCTBA, JEWCTBUE HA JKHUBBIE OPraHU3Mbl, [OJIYYEHHE U
npUMeHeHHe. DKOJOTMYecKre MpoOJeMbl, CBs3aHHbIe ¢ okcuaom yriaepona (IV),
rurnore3a Ta00anbHOTO MOTEIUIeHUS KiIMMaTa, MapHUKOBBIA 3(dekt. YroiabHas
KACTOoTa W €€ CoNu, UX (U3MYECKHEe W XUMHUYECKHE CBOWMCTBA, MOJYYECHHUE H
npuMmeHeHne. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcmosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.
[lepBoHauanbHble MOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yraepojaa (METaH, 3TaH, 3TUJICH, alleTWICH, 3TaHOJ, TJIMLIEPHUH, YKCYCHAsl KHUCIIOTA).
[IpupogHbie MCTOYHWKK YIIIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3MH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTe 0 OMONTOTUYECKU BaXKHBIX BEIIECTBAX: XKUPAX, OCNKaX, yriIeBojgax — M UX
poJii B KWM3HM 4eJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COETUHEHUI.

Kpemnwnii, ero ¢usznueckne m XUMUYECKHE CBOWCTBA, MOTYYCHUE W TPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O6mme npeacrasieHus o0 okcunae kpemuus (IV)
U KpemHHEeBOW kucinotre. Cunukatel, UX HCHOJIB30BaHWE B OBITY, B
MIPOMBINIJIEHHOCTU. BakHelme cTpouTenbHblE MaTepuaibl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobGraeMbl Ge30macHOro HCMOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuiit IKCnepumenm:

M3yueHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUA HA XJIOPUJ-UOHBI U HAONIOJEHHE MPU3HAKOB
WX TPOTEKAHWsI, OMbBITHI, OTpakawlue (Pu3nueckue W XUMHUUYECKHE CBOMCTBA
raJloreHOB M HUX COEJUHEHHM (BO3MOXKHO WCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPUI0B (raJoreHu10B), O3HAKOMJIEHHE ¢ oOpasiaMu
ceppl W €€ COoeNMHEHUSIMH (BO3MOXKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HaOJII0/IeHHEe Tpoliecca OOYIJIMBaHUS caxapa IoJ JeWCTBHEM KOHIICHTPUPOBAHHOM
CEepPHOU KHUCJIOTHI, U3yUYEeHUE XUMHUUYECKUX CBONCTB pa30aBICHHON CEPHOM KUCIOTHI,
IPOBEICHUE KAaUYeCTBEHHON peakinu Ha CyJib(paT- MOH U HaOJII0JeHUEe MpU3HaKa e
NpPOTEKaHUsI, O3HAKOMJIEHHE ¢ (PU3MUECKMMH CBOMCTBaMH a30Ta, dochopa u ux
coeIMHEHN (BO3MOYKHO MCIIOJIb30BaHUE BUJICOMATEPUATIOB), 00pa3liaMi a30THBIX U
dbochopHBIX ymOOpeHUid, MOJIyuYeHHe, coOupaHue, pacllO3HABAHWE U H3yUYCHHE
CBOMCTB aMMHaKa, TMPOBEJICHHE KAaueCTBEHHBIX pEaKIUi Ha HWOH aMMOHHS U
dochar-uoHn W U3ydeHHWE TIPU3HAKOB UX MPOTEKAHUS, B3aUMOJEHCTBHUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbI0 (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), HM3y4YEHHE MOJeNed KPUCTAIUIMYECKUX pEIIETOK —anMasa,
rpadura, QymniepeHa, O3HAKOMIIEHHE C TMPOLIECCOM aACOPOIMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPONCTBOM MPOTHBOrasza, IOJy4YEHHE,
coOupaHue, pacro3HaBaHWE U M3YyUYEHUE CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE
KayeCTBEHHBIX peakIuii Ha KapOOHAT M CHJIMKAT-HOHBI U U3yYEHHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHWE C TNPOAYKIHEH CHIMKATHOM MPOMBILIIIEHHOCTH,
pelieHrne HSKCIEPUMEHTANBHBIX 3alad Mo TeMme «BaxHeillime HeMeTamuibl U UX
COETMHEHUSD.

MeTaJsibl 1 MX COeIMHEHUS

OO0mast xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHHM HX
nonoxxenus B Ilepuonuueckon cucreme xumudeckux 3iemeHToB 1. . Menneneesa
U cTpoeHus: aToMoB. CTpoeHHe MeTaJuioB. MeTrayindeckas CBs3b U METAITINYECKAs
KpUCTAJTMYECKasT PEmETKA. OJNEKTPOXUMHUYECKUN pAl HANpsHKEHUH METalIoB.
dusnyeckue W XUMHUYECKHE CBOMCTBAa MeTawioB. OOmMe crmocoObl MOMyYCHHS
MeTaiioB. [loHsiITHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBbl (CTajdb, YyryH, JIOpaTlOMUHUNA, OpOH3a) U UX NPUMEHEHUE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[llemounble MeTauibl: TOJNOXKEHWME B llepmoanueckoll cHUCTEME XUMHUYECKUX
snemeHtoB [[. M. MeHneneeBa, CTpOEHHE HMX ATOMOB, HAXOXXJEHHE B MPHUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1eI0YHbIX METAIUIOB U UX COCUHECHUM.
[IlesrouHO3EeMENBHBIE METAUIBl MATHUM U KaJbLUN: MoJoXKeHue B Ilepronnueckoin
cucteMe xumuueckux diemeHToB JI. M. MeHnneneeBa, CTpoeHHE HX aTOMOB,
HaxOXJeHHE B npupoae. Pu3nyeckue U XMMHUYECKUE CBOWCTBA MarHusl M KaJlbLIUSI.
Baxueiiimue coenquHenus Kanblus (OKCUA, TUAPOKCUI, coir). JKECTKOCTh BOABI U
CHoco0bI €€ yCTpaHEHUSI.

AnroMuHui: nosiokenue B lleproanueckoil cucreme XuMu4ueckux anemeHToB /1. U.
MenpaeneeBa, CTpPOCHME aToma, HAXOXAEHHE B mpupoje. Dusnyueckue u
XUMUYECKUE CBOWCTBA allfOMUHUSA. AM(POTEpPHBIC CBOWCTBA OKCHUJA U THAPOKCHIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepmoamueckoit cucreme Xxumuyeckux snemeHTtoB J[. H.
MenpeneeBa, CTpPOCHME aToma, HaxoxiAeHue B mnpupojae. Dusznueckue u
XHUMHYECKHE CBOMCTBA kene3a. OKCHIbl, THAPOKCH bl U conn kenesa (1) u sxenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepuUMenm:

03HAKOMJICHHE ¢ 00pa3laMi METaJIJIOB U CIUIABOB, UX (YU3NYECKHUMHU CBOMCTBAMH,
U3YYEHUE PpE3yJIbTATOB KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHME
BUJIEOMAaTepraIoB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KajblUsl U HATPUS C
BOJOM (BO3MOXXHO HCIIONB30BAHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHHE CBOWCTB
AKECTKOU BOJIBI, MTPOIIECCA TOPEHUS KEJIE3a B KUCIOPOI€ (BO3MOKHO UCIIOIb30BAHUE
BUJIEOMATEpUAJIOB), MPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX pEaKlIMid Ha HOHBI:
MarHusi, KaJbLUs, aJIOMUHU, [IUHKA, JKeje3a

(IT) u xenesza (III), meau (II), HaOGnrOEHNWE W OMUCAHKME MPOIECCOB OKPAITUBAHMS
IUIaMEHW HMOHAMM HATpus, Kajaus U Kajablusd (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHUS U
TUAPOKCHIA LIMHKA, PEUICHHE JKCIEPMMEHTAIBHBIX 3a4ad 10 TeMe «BaxHenmue
METAJUIbI U UX COCUHEHUS.

XuMHA ¥ OKPYKaKwIIas cpeaa

BemectBa um Marepualiibl B TOBCEJHEBHOM JKM3HM YEJIOBEKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX OKOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Kawlled cpeapl (mpenenbHas —JOMycTUMAast
KOHIIeHTpanus Beulects, gainee — I1JIK). Poib xumMuu B pelieHUH 3KOJIOTMYECKHX
mpooeM.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAIOB, TOJUMEpHBIC
MaTepuaihbl).

Mexcnpeomemnule ceéa3u



Peanuzammss MeXNpEIMETHBIX CBA3€H MNpW H3YYCHUH XHUMHM B 9 Kjacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHSATUH, ABJISIOMIUXCS CUCTEMHBIMH JJIS OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TTOHATHUS: HayIHBIH (DAKT, THIOTE3a, 3aKOH, TCOPHS,
aHaNMM3, CHUHTE3, KiacCUpUKAIWs, MEPUOIUIHOCTh, HAOIIOICHNE, SKCICPUMEHT,
MOJICIIMPOBAHUE, U3MEPECHHE, MOJICITh, SBICHHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHSI,
MaTepHaIbI.

dusnka: Marepusi, aToMm, JJICKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, DIICKTPUYCCKHH 3aps, IPOBOHUKH,
MOJYNPOBOAHUKH,  AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAITUIECKAS
pemérKka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, CAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorusi: ¢dortocuHTe3, abIXaHue, Owocdepa, HSKOocHCTEMa, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.
['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE IMOPOJBI, IOJE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



INIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIC PE3yIbTaThl OCBOSHHUS MPOrPAMMBI OCHOBHOI'O 00IIIET0 00pa3oBaHUs
JOCTUTAIOTCSA B XOJi¢ OOY4YEeHUS XMMHUU B €IUMHCTBE y4eOHOW M BOCHHUTATEILHOMN
NEATENbHOCTH B COOTBETCTBUHU c TPaaAULIMOHHBIMHU POCCUMCKUMU
COLMOKYJIbTYPHbIMU M JYXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMH, TPUHSATHIMU B
oOliecTBe MpaBWIaMd M HOPMaMM TMOBEJECHHS M CHOCOOCTBYIOT IpoLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOIIUXCSl.
JInyHOCTHBIE pe3yJIbTaThI OTPaXKaIOT TOTOBHOCTD oOydJaromuxcs
PYKOBOJICTBOBATbCSI  CHUCTEMOM  MO3UTHBHBIX I[IEHHOCTHBIX OpUEHTAUHUN U
paclIMpeHue OMbITa IESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS
IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEAWI0, TOHMMAaHUA 3HAYCHUA XUMHUYECKOM HAyKW B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HHPOpMaIMen o
NEPEIOBBIX JOCTHAKEHUSIX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:
IPEACTABICHUS O COLMAIBHBIX HOPMAX M MPaBWJIaX MEKINYHOCTHBIX OTHOILICHUH B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIIEIOBATEICKOM, TBOPUECKOW W  JIpPYrUX BUAAX JICSTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATENbHBIX 3a7a4, BBIMOTHECHHUH XHUMHYECKHUX DSKCIEPUMEHTOB,
CO37aHUM YYEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3AMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIIH
B IIpolLiecce ITOM Y4eOHOMU JesTENHbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBE/ICHUE U
MOCTYTIKW CBOMX TOBAPUILEH C O3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS
MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHWMHUYECKOM pEakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIOLINE
OCHOBY [IJIsl TIOHUMaHHUS CYIIHOCTH HAayYHOW KapTUHBI MUpPa, MpeacTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aHUMOCBA3AX YEJIOBEKA C
MPUPOAHOM CPEIOM, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
[I03HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM MO XMMMUH,
HEeoOXomuMble NJIi  OOBSICHEHWS  HAOMIOaeMBIX TMPOIECCOB U SBJICHHMA,
MMO3HABATEIbHOM, MH(POPMAIMOHHON W YWUTATENIbCKON KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIIbHOM pPabOThl € y4eOHBIMM TEKCTAaMH, CIPABOYHOU



TUTEpaTypor, JOCTYNMHBIMM TEXHUYECKHMMHU CpEACTBaMH HH(OPMAIIMOHHBIX
TEXHOJIOTHH;
MHTEpEC K O0YyYEHUIO U MO3HAHUIO, JIFDOO3HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caMoO00pa3oBaHMUIO, MPOEKTHONM U HCCIIEAOBATEIIbCKOM JEATEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HAIPaBJICHHOCTU U YPOBHS 00yUEHHUSI B JadbHEUIIIEM;

4) opMupoBaHHUSI KYJIbTYPHI 310POBbSI:
OCO3HAHHE IIEHHOCTH >XM3HMU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIM 00pa3 >KW3HU, OCO3HAHUE MOCJICACTBUN M HEIPUITHE
BPEAHBIX  NPUBBIYEK  (YMOTPEOJICHHS  alIKOTOJIs, HApPKOTUKOB, KypEHHS),
HEOOXOAUMOCTH  COOJIFOJICHUSI TpaBWJI  0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:
UHTEpPEC K MPaKTUUECKOMY U3Y4YEHUIO TMpodeccuii U Tpylda pa3iIudHOro poja,
YBaXXEHUE K TPYAY M pe3ysibTaTaM TPYAOBOU JAEATEILHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX  3HAHUW MO  XUMUHM, OCO3HAHHBIA  BBIOOP
WHJMBUIYaJTbHON TPACKTOPUHU TPOJIODKEHUS 00pa30BaHUS ¢ YUYETOM JTMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH,
yCHEITHON MPpodheCCUOHAIIBHOM JEATeIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEJIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS
HKOJIOTHYECKH IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBe €€ CyIIEeCTBOBaHUS, IMOHHMAaHHE IEHHOCTH 3J0pPOBOTO U
O0e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
¢u3nuecKoMy U TCHUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIO/ICHUS
npaBmil 6€30MacHOro MOBEACHUS MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YTPOKAIOIINX 3/IOPOBBIO M JKU3HU JIIO/ICH;
CIIOCOOHOCTH TPUMEHSTH 3HAHWS, TIOMydyaeMble TMPU HW3YYCHUU XUMHH, IS
peILICHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPENOM, ISl MOBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbhl, OCO3HaHUA TJ00AIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U NMyTe HX pEelIeHUs MOCPEACTBOM METOJIOB XHMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA MM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON MPAKTHUKE;

7) mpodeccHOHAILHOM OpPHEHTAI[HH:
OCBOCHUE OCHOB XHMMHMUYECKON TIpaMOTHOCTM JJId aHajlu3a M I[JIAHUPOBAHUS
HKOJIOTHYECKH O€30TacHOTO TIOBEICHUS B MpodecCHoHaNbHOU chepe;
dbopMHupOBaHUE TPEACTABICHUH O 3HAYECHUW XUMHUYECKOM HAYKH B PEIICHUU
COBPEMEHHBIX KOJIOTUYECKHUX MPOOIIEM.



METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeAMETHBIX  PE3YJbTaTOB  BBIACISIIOT  3HAUYMMBIE  JJIA
dbopMupoBaHUs MUPOBO33PEHUS OOIIIEHAYYHBIC MOHATUS (3aKOH, TEOPUs, MPUHIUII,
runore3a, (axkrt, cucTema, Mpolecc, OHKCIEPUMEHT U JIpyroe.), KOTOpBIE
UCIIOJIB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HAHMH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LIETOCTHOU
Hay4YHOW KapTHHE MUpa, U YHUBEpCaJbHbIe yueOHbIE ACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PErYJISATUBHBIE), KOTOphIE oOecneunBaroT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
TS TeIbHOCTH.

Ilo3HaBaTe/ibHBIE YHUBepcaJbHble YyueOHbIe JAelCTBHUS

ba3oBble JJornyeckue NecTBUA:

YMEHHUS HUCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOECHUU 3HAHWIM:
PacCKpbIBaTh CMBICIT XMMHUYECKHX TMOHATHHN (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH MOHATHSIMU), UCTIOJIB30BATh MOHSATUS IS
0OBSICHEHUS OT/ENIbHBIX (PAKTOB U SIBIICHHH, BHIOUPATh OCHOBAHUS U KPUTEPUU JIJISI
KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB W XUMHYECKUX PEaKIuid, YCTaHABJIUBATh
MPUYUHHO-CIICICTBEHHBIE CBI3M MEXKIy 00bEKTaMH U3YUYEHUS, CTPOUTH JIOTUYECKHUE
paccyxkieHusi (MHAYKTHBHBIC, N€TyKTUBHBIE, 10 aHAJOTWHU), JeJlaTh BHIBOJABI U
3aKJIFOUYCHUS;

YyMEHUE TPUMEHATh B NPOLIECCE IMO3HAHUS TMOHATHS  (TpEAMETHBIE U
MeETaIlpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIOJIb3yEMbIE B XHUMUU,
npeoOpa3oBBIBaTh IIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIIbHbIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHUYecKas ¢opMyna U ypaBHEHHE
XUMHYECKOM peakluu — NP PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a/lad, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUI BBIABIATh M XapaKTEpPU30BaTh CYIIECTBEHHBIE
NPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEHIECTB U XUMHUUYECKHX PEaKIIil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE  CBSI3U U
MIPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaX U SIBJICHUAX.

ba3oBble ncciieqoBare/IbCKue 1eicTBUS:

YMEHHUE UCTO0JIb30BaTh MMOCTABICHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMUS,
a TakXKe B KayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIOTE3bl TO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOPETeHHE OMNbBITA [0 TUIAHWPOBAHWIO, OpPraHU3alMAd W  TPOBEICHUIO
YUEHUYECKUX HKCIEPUMEHTOB, yMEHUE HalIoaaTh 3a XOAOM Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh OOOOIIECHUS H
BBIBOJIbI IO PE3YJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHON padoTe.

Pabora ¢ undpopmanmeii:



yMEHHUE BbIOMpaTh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALIUIO Pa3IUUHBIX
BUJOB U (OpPM MPEACTaBICHUS, MOJIYYaeMYyI0 U3 Pa3HbIX MCTOYHUKOB (HAay4HO-
NomyJsipHasl JIUTepaTypa XUMHUYECKOIO COJAEpXaHus, CIpPaBOYHbIE MOCOOuS,
pecypcel UHTepHeTa), KpUTHUECKU OLEHUBATh IPOTUBOPEYUBYIO U HEJOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE NPUMEHATh pa3MYHble METOJbl W 3ampochl NpU TOHCKE U O0TOOpe
uHOpMAIMM W COOTBETCTBYIOUIUMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX M TMO3HABATEIbHBIX 337a4 ONPEAECNEHHOIO THUIMA, TPUOOPETEHUE OMbITa B
00JaCTM  HMCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOU aKTMBHOTO HMCIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMpATh ONTHUMAalIbHYI0 (hOpMy mpeiacTaBieHuss HHGOpPMALUKU U
WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMH CXEMaMH, JHharpaMMamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE  UCIOJb30BaTh W  aHaNU3UpOBaTh B  Ipolecce  y4deOHOW U
UCCJIeIOBATEIbCKON ACATENBHOCTH HMH(OPMAILMIO O BIUSHUU TMPOMBIIIICHHOCTH,
CEIbCKOr0 XO34MCTBAa M TPAHCIOPTA HA COCTOSHUE OKPY KAIOLIEW MPUPOIHOU
Cpenpbl.

KommyHuKaTHBHBIE YHUBEpCAJbHbIe y4eOHbIe 1elCTBUS:

yYMEHHs 3a7aBaTh BOMPOCHI (B Xojae auanora v (WiM) AUCKYCCHHM) TIO CYIIECTBY
oOcyxJaeMol TeMbl, (QOpPMYJIUpPOBaTH CBOM TMPEAJIOKEHHUS OTHOCUTEIIHHO
BBINIOJIHEHUS MIPEJIOKEHHON 3aa4H;

YMEHUS NPEACTABIATh MOJTYYEHHbBIE PE3YJIbTaThl MTO3HABATEIBLHON NEATEILHOCTU B
YCTHBIX W MHUCBMEHHBIX TEKCTaX; J€JaTh MPE3CHTALMI0 PE3yJIbTATOB BBIMNOJIHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (1abopaTOpHOro OMbITa, J1a0OpaTOpHON PabOTHI 10
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

yMEHHS  y4eOHOTO  COTPYJAHHMYECTBA CO  CBEPCTHHKAMHM B  COBMECTHOMU
MO3HABATEIbHOM U UCCIIEIOBATENBCKOMN AEATEIBHOCTH MPH PEIICHUH BOZHUKAKOIIUX
npoOsieM Ha OCHOBe Yyu€Ta OOIIMX WHTEPECOB M COTJIACOBAHHS MO3UIUAN
(o6cyxenuns, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIINS COBMECTHBIX
JICHUCTBUH, Ompe/eleHNe KPUTEPUEB MO OIEHKE KadeCTBa BBHITIOJHEHHON pabOThI U
JpyTHe).

PeryisiTUBHbIe yHHBeEpPCaJIbHbIEe y4eOHbIE JeCTBHA:

YMEHHE CaMOCTOSITEIBHO  ONpPENENATh LEIu  JEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBJISATh, KOHTPOJIHUPOBATh M MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTh, BBIOUpaTh HanOosiee 3PPEKTUBHBIE CIIOCOOBI PEIICHUS] YYEOHBIX H
MMO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBISATh WJIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIA  AJITOPUTM  JIEMCTBUM IPU  BBINOJHEHUH 33JaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3yd4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIIUSX,



OLICHUBATh COOTBETCTBUE IOJYYECHHOI'O PE3yJIbTaTa 3asBJICHHOMN LIEJIH, YMEHUE
HCIIOJIb30BATh U AaHAIM3UPOBATH KOHTEKCTHI, IIpejlaracMble B YCIOBUHU 3aJaHUM.
HPEIMETHBIE PE3YJIbTATDBI

B cocTtaBe mpeaMETHBIX pe3ylbTATOB IO OCBOEHUIO 00SI3aTENIBHOTO COAEpPIKaHUS,
YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboueld MporpamMmoiu, BbIIEISIOT:
OCBOCHHBIE OOYyYaIOIIMMHCS Hay4Hble 3HAHUA, YMEHHUS U CIOCOOBI JAEHCTBHIA,
cnenuuyeckue A NpeaMeTHON oOnacTu «XUMUS», BUABL JESITEIBHOCTH IO
MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETaln, NPeoOpa30BaHUIO U MPUMEHEHHUIO
B Pa3JIMYHbIX YYEOHBIX U HOBBIX CUTYalLlUsX.

K koHny oOyueHuss B 8 KJacce INpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbhIBaTh CMBICII OCHOBHBIX XHMUUYECKUX IMOHSITHH: aTOM, MOJIEKYJIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEUIECTBO, CMECh
(omHOpPOHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPUIIATEIbHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCu(PuKamus peakiuii: peakiuu
COCMHEHUs, pEaKUUU Pa3JIOKEHUs, PpEaKIUU 3aMEIICHUsl, PEeaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP(DEKT peakiunm,
AIpO aTOMa, OJJIEKTPOHHBIM CJOM aTroma, aToMHasi OpOWTalb, PaJNYC
aToma, XMMHYECKasl CBs3b, MOJSPHAs U HEMOJsIpHAs KOBAJICHTHAs CBSA3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHHOH, pPAacTBOpP, MAaccoBas J10Js BEIECTBA
(mpolieHTHAsI KOHIICHTPAlKs) B pacCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHITUH U
IPUMEHATH 3TH MOHITHUS NPU ONMCAHUH BEUIECTB U UX NPEBPALCHU;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBieHUs Qopmyi
BEIIECTB U YPABHCHUI XUMHUUYECKUX PEAKIIUN;

OTIpEJIENSITh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTeNIeHb  OKHCJICHHUS  JJEMEHTOB B OWHApHBIX  COCIMHCHUSX,
NPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIACCy COEIMHEHUH IO
dbopMymnaMm, BHI XHUMHYECKOW CBs3u (KOBaJeHTHass W WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. U. Menngeneesa:
JEMOHCTPUPOBATh MOHHUMAaHUE TNEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTapo;



e ONKUCHIBATH M XapakTepu3zoBaTh TalOaMuHyl0 QopMy Ileproguueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3iMyaTh [MOHATUSA  «TJABHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)y», mansie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHUs, KOTOpbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrema xumuuyeckux siementoB . W.
MenaeneeBay C YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIlECTBa,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBY YYACTBYIOIIUMX B PEAKIUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepus3oBaTh (OMUCHIBATH) OOIIKME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXk/Aasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIUN;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaAICHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITENIHbHOCTH — AHAIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, Kiaccudukaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Uil U3Y4YEHUSI CBOICTB
BEIIECTB W XHMHUYECKUX PpPEAKLUUN, €CTECTBEHHO-HAYYHbIE METOMBI
MO3HAHUS — HAOJIOJIEHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIIENOBAaTh MpaBWIaM  TOJIb30BAaHUS ~ XMUMUYECKOW  MOCyAo |
nabopaTopHbiM 00OpYyJOBaHUEM, a TakKXKe TMpaBWiaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSMH 110 BBIIOJHEHUIO
1a00paTOPHBIX XHMHUYECKUX ONBITOB IO IOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh WU MPOBOAMTH  XMMHYECKHME  OKCHEPUMEHTBI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MOMOIBIO HHIUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoHny oOyuenuss B 9 kJjacce IMpeiMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyJia, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJEHTHOCTb, DJIEKTPOOTPUIATEIHLHOCTh, CTEMECHBb
OKHCJICHUS, XUMUYECKasl peakius, XUMUYECKasl CBs3b, TEIUIOBON 3 dekT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIUTHUECKAsT JTUCCOIMALIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKIuu,
OKHCITUTEb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBJIECHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUUIaBbI, CKOPOCTh XHUMHUYECKOW peakIuu, TMpeaebHO JOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T MOHSITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh M CTENIEHb OKUCJIEHUS XUMUYECKUX DJIEMEHTOB B
COEMHEHUAX pA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUWHEHUN 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAsg, MeETaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MUOHA 10 XUMUYECKOH (dopmyle, XapakTep cpeabl B
BOJHBIX PAaCTBOpPaX HEOPTaHMYECKUX COECIWHEHHI, TUI KPHUCTAJUINYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabmuunyto Gopmy [lepuonnyueckoit CUCTEMBl XUMHYECKUX DJIEMEHTOB:
pasnuyath IOHATHS «rJ1aBHas moarpymnma (A-rpynma)» u  «ImoOodHas
noarpynna (b-rpynna)», manble W OO0JbIIME NEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XUMHYECKUX
ANEMEHTOB (COCTaB | 3apsj sapa, OOINee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npejaenax MajiblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE pPeakluu (M0 YUCIYy U COCTABY Y4YaCTBYIOUIUMX B PEAKIUU



BCIICCTB,

no TemwioBoMy 3(PQdeKTy, M0 U3MEHEHHIO CTENEeHEH OKHUCICHUS

XUMHUYECKHUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U cHelU(UUYECKUEe XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPXKIAs OIMNUCAHUE
npuMepaMyd MOJICKYJISAPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHHUS DJIEKTPOJUTHYECKOM JTUCCOIMALMM  KHUCIIOT,
11EJI04€N U COJIEH, MOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKI[U HOHHOIO
oOMeHa, ypaBHEHUsI peaklHi, TMOATBEPKAAIONIMX CYIICCTBOBAHHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAHMsI XUMHUYECKUX TIPEBpaIllcHUH B Pa3TUIHBIX
YCJIOBHSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJEKYJSAPHYIO M MOJIIPHYK) MacChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XHMHYECKOrO »dJeMeHTa 1o Qopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOmogaTh  MpaBuja  MOJIB30BAHUSA ~ XMMHUYECKOW  MOCylod |
nabopaTopHbIM 000OpYyJIOBaHHMEM, a TakKkKe IMpaBWia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTH  PEAKIUU, TMOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMYyTEM XJIOPHUA-, OPOMUI-,
noaua-, KapOoHat-, ¢ocdar-, cuiIMkar-, Ccyibdar-, TUAPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlUd MBICIUTEIbHOU AESTEIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTEeMATHU3AIMIO, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — I M3YyYEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl I[O3HAHUA —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO YacoB
Ne HanmeHnoBaHMe pa3iesioB U JJieKTpoHHbIe (U poBHIE)
n/n TeM NPOrpaMMbl Beero KoHTpobHbIe 1paKTiieckue 00pa3oBaTe/IbHbIE Pecypehl
padoThI padoThI
Paszgea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHSA
XuMus — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 Bu6muorexa LIOK
' NPaKTHYECKOH EATELHOCTH > https://m.edso0.ru/7f41837c
YveJIoBEeKa
10 BemiecTtBa 1 XUMHYECKHE 15 1 bu6mmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelleCTB
51 Bosayx. Kucnopon. [Toustue 06 5 bubnuoteka [IOK
' OKCHIAX https://m.edso0.ru/7f41837¢
Bopaopon. [lousitue o kucinorax u bu6mmoreka [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIacChl 11 1 1 bubmunoreka [IOK
' HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. llepunoanueckuii 3axon u [lepuoanyeckasi cucrema xumnuyeckux 3jaemeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumu4yeckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aKOH U
[Iepuoauueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHYECKUX d1eMeHToB J1. M. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XUMHUYecKas CBI3b.
3.2 OxucnurenbHo- 8 bubnmorexa [JOK
BOCCTAHOBHTENBHBIE PEAKIIHH https://m.edsoo0.ru/7f41837c¢
bu6mmoreka [JOK
n 1
TOTO 1O pasiety S https://m.edsoo.ru/7f41837c¢
Pe3epBHOE BpeMst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

9 KJIACC

KoJsimuecTBO 4acoB

JJIeKTpOHHbIE (HU(POBbHIE)

No 11/ HaumeHoBaHue pa3/iesioB U TeM o0pa3oBaTe/IbHbIE PeCypChI
e n/m nporpamMmbI Beero Kontpoabubie IIpakrnueckue
padoTbI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peakKIMu
11 [ToBTOpEHue U yriydiieHne 3HaHuN OCHOBHBIX 5 1 bubnuoreka [IOK
' pa3nesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnnoreka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIJIEKTPOJUTUYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMUYECKUE PEAKIIUU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTranibl M MX coeIMHEHUSA
51 OO6m1as XxapaKTepUCTUKA XUMUYECKUX 4 1 bubnuoteka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO011as XapaKTepUCTUKA XMMHUECKUX
2.2 9ne§eHTo§ VIAI-)r nbl. Cepa u eé 6 bubmmorexa [IOK
' S https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepuCTUKa XUMUYECKIX
2.3 anemeHToB VA-rpymnmebl. A30T, pochop u ux 7 1 bubmorexa [OK
' PYHIBL. ’ P https://m.edso0o.ru/7f41a636
CO€IMHEHUS
OO01as XxapakTepUCTUKA XUMHUECKUX
2.4 BHGHI\-;GHTO]I: IVAI-)r Ibl. YTJIEpOJl U KPEMHHUM 8 1 2 bubmorexa [OK
' DYHHEL POA 1 P https://m.edsoo.ru/7f41a636
Y UX COETMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. Meraliibl M UX COCANHEHUA

. bubnuoteka [IOK
3.1 Obmme cBoiCTBa MCTaIOB N https://m.edsoo.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxueime MeETaJUIBI U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Paznen 4. XuMusi v OKpy:Kawiuas cpeaa
41 B eroBeKa 3 bu6mmoreka [JOK
' CHICECTBA M MATCPUAIIBL B AKMIHU HCIT https://m.edsoo.ru/7f41a636
Wroro mo paznery 3
p . 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE M (poBbIE

Ne JlaTa o0pa3oBaTe/IbHbIE pecypchl

w1/ Tema ypoka Beero Kontpoabubie IIpakrnueckue H3yIeHnA

padoThl padoThI

1 [Ipenmer xumuu. Posib XuMuM B KU3HU 1 bu6mmoreka [JOK
gesoBeka. Teia u BenecTsa. MeToabl https://m.edsoo.ru/ff0d210c
MO3HAHUS B XUMUU.

) [IpaxTiueckas padota Ne 1 «IIpaBuna 1 bubnuoreka [IOK
paboThI B 1a00paTOpUH M MPHEMBI https:/m.edsoo.ru/ff0d227e
oOpareHus ¢ 1abopaTOPHBIM
000pyIOBaHHEMY.

Uuctele BemecTBa 1 cMecH. CriocoObl
5 [pa3aeyieHusl CMECEH. . Bu6morexa [IOK
! https://m.edsoo.ru/ff0d23dc

4 [TpakTrueckas padota Ne 2 1 bu6mmoreka [JOK
«Paznenenne cmeceit (Ha mpuMeEpe OYUCTKH https://m.edsoo.ru/ff0d26ca
IMOBAPEHHOM COJIN ).

[IpocThie U CIOXKHBIC BEIIECTBA.

5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK

6 BHiI:dzI;Ii(()g‘dMBOHH) RIMITCCKHX L https://m.edsoo.ru/ff0d2a6¢

7 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [JOK
Xumuueckast popmyna. https://m.edsoo.ru/ff0d2be8

8 BaneHTHOCTh aTOMOB XMMHUYECKUX 1 bu6mmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/ff0d2a6¢c

9 OrtHOCHTENbHAS aTOMHAas Macca. 1 bubmorexa [JOK
OTtHOCHTENIbHAS MOJICKYIIIpHAsI Macca hitps://m.eds00.u/ff062d50

YIp



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

MaccoBas 7019 XUMHUYECKOTO DJICMEHTA B

bubmuoreka [IOK

10 COCIMHEHUH
https://m.edsoo.ru/ff0d2eae

11 KonnuectBo Bemecta. Moiib. MossipHast bubnuoteka [IOK
Macca https://m.edsoo.ru/ff0d323c

19 BzaumMocBsI3b KOJIMYECTBA, MACChl U bu6mmoreka [JOK
YHUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA https://m.edsoo.ru/ff0d350c

13 DOU3NYECKUE U XUMUIECKHUE SIBJICHUS. bu6mmoreka [JOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d5230

14 3aKOH COXpaHEHMsSI MaCChI BEIIIECTB. bubnuoteka [IOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d37fa

15 Beruncnenus KoandecTBa, MacChl bu6mmoreka [JOK
BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX https://m.edsoo.ru/ff0d3al6
[peaKiuin

16 Knaccudukarnus XuMHIecKX peaxkIui bubnuoreka [IOK
(COeMHEHMSI, Pa3IIOKCHH, https://m.edsoo.ru/ff0d3b88
3aMeIIeHHs, OOMEHA)

M. B. JIoMOHOCOB — y4€HBIii-
17 SHITUKJIOTICTUCT 060(21q eHue u bubmmorexa [IOK
1 AHCT: Hf https://m.edsoo.ru/ff0d5708
CUCTEMaTH3aIus 3HAHUH
KonTpomnbnas padora Nel mo teme Bu6 OK
18 «BerecTBa 1 XUMUYECKUE PEAKIIHH ubmaorexa L
https://m.edsoo.ru/ff0d3f34
I/AHaITN3 KOHTPOJBHOM paboThl. Bo3 —
19 CMECh ra3oB I()ZOCTaB Bf))3 a KI/ICJ‘?(?IX 0 bubmmorexa LIOK
) Ayxa. POz https://m.edsoo.ru/ff0d40c4
— BJIEMEHT U MpOoCTOE BeniecTBo. O30H.

20 du3nyecKre U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
KHCIIOPO/a (PEAaKLHH OKICICHHS, https://m.edsoo.ru/ff0d4290
ropenue). [lonsitue 006 okcuaax

01 CriocoOblI MoTy4eHus: KUCTIOpOo/ia B bubmmoreka [JOK

mabopaTopuu 1 MPOMBIIICHHOCTH.

[IpuMeHeHne Kucnopoaa

https://m.edsoo.ru/ff0d448e



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

TemmoBoit 3 PexT XuMuueCcKoit peakiuu,

bubmuoreka [IOK

22 IIOHSATHE O
TEePMOXHUMHUYECKOM YpPaBHEHHUHU, IK30- U https://m.eds00.ru/ff0d4614
SHAOTEPMUUYECKHUX PEAKIIHSIX
[TpakTuyeckas padora Ne 3 o Teme
23 «[Tonmyuenue u coOupaHue bubmmorexa [IOK
yi . p https://m.edsoo.ru/ff0d497a
KHCIJIOPO/JIa, U3YUYEHHE €TO CBOMCTB
Boiopos — »ieMeHT U MPOCTOE BEIIECTRO.
b4 Haxoxnenue B mpupoe bu6mmoreka IIOK
https://m.edsoo.ru/ff0d4790
duszndeckne 1 XUMMHYISCKHUE CBOMCTBA
o5 I, bu6mmorexa [JOK
HOpOAE- https://m.edsoo.ru/ff0d4c4a
[ToHsATHE O KUCIIOTAX M COJISAX
o6 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
07 Crioco0OblI MoJTy4eHust BOAOPO/Ia B bubnuoreka [IOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
)g [TpakTrueckas pabota Ne 4 o Teme bubnuoreka [IOK
«[lonydyenue u cobupanue BoJI0poia, https://m.edsoo.ru/ff0d4dd0
W3Y4YEHUE ero CBOICTBY
N bubnnoreka [IOK
29 M i1 00 .3 A
OJISIPHBIN 00BEM T'a30B. 3aKOH ABOTaJIpoO httos://m.edsoo.ru/ffOd50d2
20 Brranciienus o0béMa, KOJIMYeCcTBa bu6mmoreka [JOK
BCIICCTBA r'a3a 110 €TO N3BECTHOMY https://m.edsoo.ru/ff0d4dd0
KOJIMYECTBY BEIIECTBA MIIK 00BEMY
Brranciienus 00bEMOB T'a30B 10
bu6nmnoreka [JOK
31 YPaBHEHUIO PEAKIIMH HAa OCHOBE 3aKOHA

00BEMHBIX OTHOILLIEHUIN ra30B

https://m.edsoo.ru/ff0d4f42



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

dusnyeckre 1 XUMHUIECKHE CBOMCTBA BOJIBI

bubmuoreka [IOK

32 https://m.edsoo.ru/ff0d542e
CocraB ocHoBanuii. [Tonstue 00

33 MHIMKATOpax bubanoreka LIOK

https://m.edsoo.ru/ff0d55a0
Bopa kak pactBoputens. HachileHHbIe
34 Y HEHACBHIIIIEHHBIE PacTBOPHI. MaccoBas bubmorexa [OK
https://m.edsoo.ru/ff0d5708
JI0JISI BEIIECTBA B PACTBOPE

35 [IpaxTrueckas padota Ne 5 o Teme bubnnorexa [IOK
«IIpuroToBieHne pacTBOPOB ¢ https://m.edsoo.ru/ff0d587a
OIpeIeIEHHON MacCOBOM A0OJIEN
[PACTBOPEHHOTO BEIIECTBA»

36 O06001eHre U cucTeMaTr3aIys 3HaHUH 110 bu6mmoreka [JOK
remam: «Bo3mayx. Kucnopon. [lonsitre 06 https://m.edsoo.ru/ff0d59e2
okcuaax», «Bogopoa. [lonsarue o
KHCJI0OTax U coJisaix», «Boaa. PacTBopsl.

[TorsiTHE 00 OCHOBAHUIX»
KonTtponpHas padota No2 mo teme
37 «Kucnopoa. Bogoposa. Bona» bubmorexa IOK
https://m.edsoo.ru/ff0d5b40
OKcubl: cocTaB, KilacCupUKaIus,
38 HOMEHKJIaTypa bu6nuoreka LIOK
https://m.edsoo.ru/ff0d5eba
Ilonyuenune okcu0B bubnuoreka [IOK
39
https://m.edsoo.ru/ff0d6342

40 du3nyecKkue U XUMUYECKHUE CBOMCTBA bubmmoreka [JOK
KHMCIIOTHBIX, OCHOBHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUsI: COCTaB, KIIacCHU(pUKAIHS, BuGmorexa LIOK

41 HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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42

[Tosydenne oCHOBaHUI

bubmuoreka [IOK

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d67ca

Dduznueckre 1 XUMUYECKUE CBOUCTBA

bubmuoreka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kinaccudukanms, bu6mmoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuenue kucaoT bubnuoreka [IOK
https://m.edsoo.ru/ffOdfee2
dusnyeckue U XUMHUECKUE CBOMCTBA
46 CIOT bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
AmboTepHBIE OKCUIBI B THIPOKCHIBI
47 bubnuoteka [IOK
https://m.edsoo0.ru/00ad9b7c
48 Conu (cpemnue): HOMEHKIIATypa, CIocOObI bubnuoreka [JOK
MOJIy4YECHH S, XHAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9a50
49 [TosryueHre U XUMHUYECKHE CBOIICTBA bubmmorexa LIOK
1 N https://m.edsoo.ru/00ad9ch2
CPEIHUX COJIeH
[TpakTuueckas padora Ne 6. Pemenue
50 PKCIIEPUMEHTAILHBIX 33134 10 TEME bubnmorexa [JOK
P a https://m.edsoo.ru/00ad9ela
«OCHOBHBIE KJIACCHl HEOPTaHMYECKHUX
COCTMHEHUIN
['eneTnyeckas CBSI3b MEXY KJIaCCaMU
51 HEOPraHUYECKUX COEIUHEHUI bubnnorexa [JOK
p a https://m.edsoo.ru/00ad9ffa
O00011IeHNE U CUCTEMATHU3AIIUs 3HAHUN
" bubnunoreka [JOK
52 OcCHOBHBIE KJIaCChl HEOPTaHNYECKUX
on https://m.edsoo.ru/00ada52c
COEIUHEHNUI
b K
53 KonTtposnpsHas padota Ne 3 "OcHOBHBIE nomorexa LIO

KJIACCbl HCOPraHNYCCKUX COCI[I/IHCHI/II\/'I"

https://m.edsoo.ru/00ada52¢c
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[TepBbie MOTBITKY KIACCHUPUKAITUU

bubmuoreka [IOK

54
XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O https://m.edsoo.ru/00ada342
IPYIITaxX CXOAHBIX AJICMEHTOB
[Iepnomyeckuii 3akoH u [leproanyeckas
55 crcTeMa XUMHYECKUX 3emMenToB 1. 1. Bubmmoreka [IOK
MeHHeﬂeeBa‘ I[ n. MCHZ[GJIGGB — y‘léHBIﬁ, https://m.edsoo.ru/00ada6bc
Mearor v TpakJIaHuH
Crpoenue aromoB. CocTaB aTOMHBIX SAEP.
5 M30TOoMBI buomuoreka [JOK
https://m.edsoo.ru/00ada824
CtpoeHue AIEKTPOHHBIX 000JI0UYEeK aTOMOB
- XHUMHUYECKUX 31eMeHTOB [leprouaeckoit Bu6morexa LIOK
cuctemst JI. V. Menneneesa https://m.edsoo.ru/00ada96e
XapakTepucTHKa XUMHUYECKOTO DJIEMEHTA
N bu6mmoreka [JOK
58 o ero noJioxeHuto B [lepuoauaeckoit
https://m.edsoo.ru/00adb33c
cucteme JI. 1. Menaeneera
DIEKTPOOTPHUIIATEILHOCTH ATOMOB BuG OK
59 XUMHYECKUX DJIICMEHTOB nbmotexa I
https://m.edso0.ru/00adb486
60 KoBaneHnTHas HenoysipHasi XuMH4YeCKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas MMoJspHas XUMUYECKas CBSI3b bubmorera [OK
P https://m.edsoo.ru/00adac34
62 HNonnHas xumuyeckas CBsI3b bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
63 CreneHb OKUCIICHUS bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
64 OKHCIUTENBHO-BOCCTAHOBUTEILHEIC bu6mmoreka [JOK

[peaxIu



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adae28

65

O06o01IeHne U cucTeMaTu3alus 3HaHu| 10
remaM «Ilepuoauueckuil 3aK0H 1
[lepuoanueckas cCuCTEMa XUMHUYECKUX
anemenToB Jl. 1. MenneneeBa. Ctpoenue
aTOMa» U «XHUMHUYECKAsI CBS3b.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC
[PEAKIINI

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

66

KonTpombHas pabora Ne 4 o remam
«Ilepnognueckuit 3akoH u llepnoanyeckas
CUCTEMA XUMUYECKUX 31eMeHToB /[, 1.
MenneneeBa. CTpoeHue aromMa» u
«Xumudeckas cBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIC PEAKIIUNY

bu6mmoreka [JOK
https://m.edsoo0.ru/00adb076

67

AHanu3 KOHTPOJIBHOW paboThI

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

68

PesepBHbIil ypok. O6001IeHUE 1
crcTeMaTH3aIHs 3HAHUI

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE M (poBbIE

Ne JlaTa o0pa3oBaTe/IbHbIE pecypchl

/ Tema ypoka Konrpoabnbie  [Ipakruyeckue

n Bcero H3ydeHus

padoTbI padoThI
[leproanuecKkuil 3aK0H.

1 [Tepuonnueckas cHCTEMa XUMHUYECKUX 1 bu6mmoreka [JOK
snementos J1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

2 XHUMHYECKHX JIEMEHTOB TIEPBBIX TPEX 1 brbmorexa [JOK

p P https://m.edsoo.ru/00adb6b6
MepHoJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [IOK
HEOpraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Byl XUMHUYECKON CBS3U Y THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHaas padorta Nel mo teme

3) «[ToBTOpEHUE U YIriyOJICHHE 3HAHHIMA 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiaccay

5 Knaccudukanys XuMU4ecKux 1 bubnunoreka [JOK
[pEaKLMil O pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKON

7 eakiu. [IoHATHE O TOMOTEHHBIX 1 1 bubmiorexa HOK
P ) https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEeaKIHUIX
[ToHsITHE O XUMUYECKOM PaBHOBECHUH.

8 @DakTOpbl, BIUSAIOIINE HapCKO OCTh 1 bubmorexa [OK

Pbl, . H p https://m.edsoo.ru/00adc28c
XUMHUYECKON peakIny U TOJI0KEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
[peaKuu https://m.edsoo.ru/00adcade
Teopust 3IIEKTPOIUTHIECKON
10 I/Icfo na I/II/IpCI/IJII)HI)Ie " ci1a0ble bubnorexa [OK
& THHAITHH. https://m.edso0.ru/00adcd68
DIIEKTPOJIUTHI
11 MoHHBIE YpaBHEHUS PEAKIINN bubmmorexa HOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmmorexa [JOK
. p https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUUECKON TUCCOIUAITAN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE 56 K
13 MpeACTaBICHUI 00 nomorexa LHO
IEKTPOTUTHYECKON TUCCOLMALIUH https://m.edsoo.ru/00add8b2
14 [MousaTre o ruApOINU3E COIEH bubnmorexa [JOK
P https://m.edsoo.ru/00add9d4
15 O06o001IcHNE B CHCTeMaTH3aIUs 3HAaHUH bubnuoreka [IOK
https://m.edsoo.ru/00addd12
[TpakTrueckas padorta Ne 1.
16 «Permenue 3KCIepUMEHTAIIBHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3agauwy
KonTpomnbHas padora No2 o teme
17 «IIEKTPOJIMTHYECKAS TUCCOLIAALN bubmiorexa HOK
p A AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIH B PACTBOPAX»
OO1ast XapakTEPUCTUKA TaJIOrE€HOB.
18 XI/II:/III/I‘ICCKI/IPC CB(I:I\/'ICTBa Ha TpUMeEpE bubmiorexa [OK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposonopoa. CossiHast KUCIIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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XUMUYECKUE CBOICTBA, MOJIyYCHHE,

https://m.edsoo.ru/00adel104

[IPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme

20 «[Tomy4eHne conTHOM KHUCIOTHI brbnuorexa LIOK

YRR E0 ’ https://m.edsoo.ru/00ade348
M3y4CHHE € CBOWCTBY
BerarcieHus 1o ypaBHEHUSAM
21 XUMHYECKUX ealzlllznﬁ €CJI OJINH U3 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
[peareHTOB JaH B U30BITKE

9 OO61ast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-Tpyrmimbt https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE  MOJU(HKAIIMN  CEpPHI.

53 HaxoxaeHne cepbl U €€ COSMHCHUN B Bu6morexa LIOK
npuposie. XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade64a
cepbl

o4 CepoBoaopo, cTpoeHue, husndeckue bubnnoreka [JOK
Y XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTa,

25 (u3HYECKUEe U XUMUYECKHE CBOMCTBA bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
[IpUMEHEHHE
XUMHUYECKUE DPEaKIHH, JIekKallue B
OCHOBE MPOMBINIJICHHOTO CHoco6a
MOJIy4EHUS] CEPHOMN KUCIIOTBI. Bu6morexa LIOK

26 i
XUMHUYECKOE 3arpsi3HEHNE OKpYKaroleit https://m.edsoo.ru/00adecsa
Cpelbl COeTMHEHUSIMHU
cepbl

07 Brruncienne MaccoBOM JOIM BRIXOAa bu6mmoreka [JOK
[POAYKTa peaKiuu https://m.edsoo.ru/00adec8a

28 OO11ast xapakTeprCTHUKa 3JIEMEHTOB bubnuoreka [IOK
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VA-rpymiibl. A30T, pacCIpoOCTpaHEHUE B
npupoje, hpuzndeckue u
XUMUYECKHE CBOMCTBA

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

AMMHaK, ero (pu3n4YecKue u

bu6mmoreka [JOK

29 XHUMHUYECKHE CBOMCTBA, ITOJIYYECHHUE U
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[Tony4yeHrne aMmMuaKka, U3ydeHUE ero brbmorexa [TOK
Y > YA https://m.eds00.ru/00adf180
CBOWMCTB
31 A30THast KUCJIOTA, €€ GU3NIECKUE U bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Vcrnoib30BaHME HUTPATOB M COJICH
aMMOHHSI B KAU€CTBE MUHEPAJIbHBIX
32 ynoOpenuil. XUMHYecKoe 3arps3HeHue bubnnorexa LIOK
OKPYXKaIoIen cpepl https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
®dochop. Okeup dpochopa u
33 (1)00(%)0 pHa}I Kncf[ng)Ta (E)Iinfl\e{()mne u bubmmorexa LIOK
P o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Vcnonb3oBanue GocdaTtoB B KauecTBE
34 MUHEpaJIbHBIX YI0OpEHUH. bubnunoreka [JOK
3arps3HEeHUEe IPUPOJHOMN Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacpocTpaHeHUe B MPUPO/IE, 5 K
35 (buznYecKre U XUMUYECKHEe brbuoreka O
CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcuppl yriepona, ux Gpu3nuecKue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC
¢ okcuzioM yriaeposa (1V)

37 YroiapHas KUCIIOTA U €€ coIu bubnmorexa [OK
https://m.edso0.ru/00ae006c¢
[Tpaktuyeckas padora Ne 4 mo reme
38 "[lonydeHue yriekucioro rasa. bubnnoreka [IOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
nou"
[TepBoHaYabHBIC TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmoreka LIOK
COE/IMHEHHSX YIIIepo/Ia https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coeqHeHus bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue
1 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME Bu6mnorexa LIOK
«BaXHEHIINE HEMETaJITBI M HX https://m.edso00.ru/00ae0bf2
COEIMHEHUS
KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxxneinue HeMeTaJUIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHU S
OO611as XapaKTepUCTUKa XUMUYECKHUX
BIIEMEHTOB — METAJLIOB.
Merajumueckas CBI3b U Bu6miorexa LIOK
43
MGT@HH%CKM Xp HCTaﬂHHIfeCKaﬂ https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKue CBOCTBa
METAJIOB
XHUMHYECKHE CBOIICTBA METAJLIIOB.
. bubmuoreka [IOK
44 ONEKTPOXUMHUYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOJTy4eHUsT METAIUIOB.
CrutaBel. BeruucineHnus mo YPaBHCHUSAM

bu6mmoreka [JOK

45 XUMHYCCKUX PEaKIUA, ECIIH OJIUH U3
[pEareHTOB COJEPKUT https://m.edsoo.ru/00ae1156
IpUMECH
46 [ToHsiTHE O KOPPO3UU METAIUIOB brbmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 eJo € METaILT
[lenousre M o https://m.edsoo.ru/00ae14b2
48 OKcHIbI ¥ TUAPOKCHUIBI HATPUS M KAJTHS bubnuoteka [IOK
https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMENbHBIE METAIUIBI — KaJbITUHU bu6mmoreka [JOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneme coequHEHNS KaIbIUs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3ALA SHAHUH
59 JKEcTkoCTh BOJIBI M CITOCOOBI €€ bubnuoreka [IOK
yCTpaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTueckas pabota Ne 6 mo Teme
53 "JKECTKOCTh BOJBI U METObI €€ brbmiorexa LIOK
ycTpaHeHus" https://m.edsoo.ru/00aelaed
54 ASTrOMUHH bubnnoreka [IOK
https://m.edsoo.ru/00aelc64
55 AM(oTepHbIE CBOMCTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kereso bubmuoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcupl, THIPOKCHIBI U COJIH JKelle3a

bubmuoreka [IOK

57
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTEMAaTH3aLMs 3HAHUI
[TpakTudeckas pabota Ne 7. Pemienue
- AKCIIEPUMEHTAJIbHBIX 337124 110 TEME Bu6muorexa LIOK
«BakHeHIIIe METaJlIbl U HX https://m.edsoo.ru/00ae3de8
CcOeIUHEHUI
BerarciieHus o ypaBHEHUSAM
XUMUYECKUX PEAKIINi, €CIIN OJTUH U3
[peareHTOB JaH B U30BITKE WJIH COJCPIKUT BuGmorexa LIOK
60 npumMecH. Brruncienus MaccoBoil 10u httos://m.edsoo.ru/00ael 750
BBIXO/Ia TTPOTYKTa '
[peakuu
61 O0001IeHNEe U cUCTEMAaTH3ALA 3HAHUH
KontponbHas padorta Ne4 mo teme
62 «Ba)kHeIe MeTauibl U X
COETMHEHUS
63 BemiecTBa u MmaTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
’KH3HHM YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUUYECKOE 3arpsi3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
HKOJIOTHYECKUX MPpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO01IeHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHue u bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alus 3HAHUI

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

68 PesepBHblil ypok. O600111EHNE U

cUCTeEMAaTHU3alus 3HAaHNN

bu6mmoreka [JOK

https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

68



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




INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHOM MPOI'PAMMBI

8 KJIACC

Kon
MpoBePsSIeMOro
pe3yJbTara

HpOBepﬂeMue NnpeaAMETHbIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMmMbl OCHOBHOT 0 o0mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYECKHUEC ITOHATUS

11

PACKPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX IIOHATHH: aToM, MOJICKYJIa,
XUMHUYECKHN DIIEMEHT, TPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMEChH
(oTHOpOTHAST M HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccOBas JIOJISI XAMUYECKOTO AJIEMEHTA B COSMHEHHUH, MOJISIPHBIN 00BEM,
XUMUYECKasi PeaKIysi, KIacCU(PHUKAIMS pPEaKIUil: peakiuu COCIHHCHUS,
peaKIMy pa3oKEHUs, PEaKIM¥ 3aMEIICHUs, Peakiuh OOMEHa, 3K30- U
PHIOTEPMHUUYCCKHE PEaKIMH, TEIIoBOW A((EeKT peakiuu, pacTBOp,

MaccoBasi J10Jis BellecTBa (POLEHTHAs KOHIIEHTPaIUs1) B pacTBOPE

1.2

WIITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUN U

IMPUMCEHATH OTU IOHATHS IIPU OIIMCAHUHU BCHICCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BATh XUMHUUYCCKYIO CHMBOJIMKY JII COCTAaBJICHUA (l)OpMYJ'I

BCILICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHNX peaKI_II/Iﬁ

1.4

PpaCKpbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO  YYCHHUS, 3aKOHa

ABorajipo

15

OIIPECACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOINMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUEC pPCaKIUU (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIIMU BEIECTB, IO TEIIIOBOMY P deKTy)

1.7

BbIYUCIISIT OTHOCHUTCJIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MAacCChI

BCIICCTB




1.8

BBIUMCIIATH MAcCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (opmyre

COCIMHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYIO J10JIFO BEIIECCTBA B paCTBOPE

1.10

PUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl NIO3HAHUS — HaOJI0/IEHuE,
U3MEpEHUE, MOJICIMPOBAHUE,  OKCIEPUMEHT  (pealbHbId |

MBICJICHHBI)

[1o Teme: «BaxxkHeume npeacTaBUTEIN HEOPraHMYECKUX BELIECTBY

2.1

PACKpbIBaTh CMBICJT OCHOBHBIX XHMHWYECKHX ITOHSATHH: OKCH[,

KHCJI0Ta, OCHOBAaHHUE, COJIb

2.2

OIIPCACIIAATE NPHUHAIICIKHOCTL BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCy

coelMHEeHu! 1o opmynam

2.3

KJ1acCU(PHUITMIPOBATH HEOPTAHUYECKHE BEIIECTBA

2.4

XapaKTepU30BaATh (onmchiBaTh) OOMIME XMMHUYECKHE CBOMCTBA
BEIECTB PA3IMYHBIX KJIACCOB, MOATBEpPXIas ONMHCAHWE MpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UPOBATH CBOICTBa B€OICCTB B  3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOKXHOCTH MPOTCKAaHUA XHMHYCCKHUX

MIPEBPALLEHUI B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh  MpaBWJIaM  [OJIb30BAHHMSI ~ XMMHYECKOH  mocymoil u
nabopaTOpHBIM O0OPYJOBAaHHWEM, a TaKXKe IpaBuiIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHUSMH TIO  BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYCHHIO H COOMPAHHIO
ra3000pa3HbIX BEIIECTB (BOAOPOJa M KHCJIOPOJa), HPUTOTOBICHHIO
PacTBOPOB C OMNPENEIEHHOW MAacCOBOHM J0JIeH pPacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOJAMTH  XMUMHUYECKHE  OKCIEPUMEHTBI  TIO
pacrio3HAaBaHHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TOMOIIBIO

WHAUKATOPOB (JTakMycC, peHonpTaNenH, METHIIOPAHXK U APYTHe)

2.7

I[IPOBOJINTDH paC‘léTLI IO YpaBHCHHIO XUMHYCSCKOM pcakiuu

IIo teme: «llepuomuueckuin 3akoH u llepuoguueckas cucrema
xumudeckux sneMeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIHHEIC peaKkum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroma,
3J'IeKTp0HHLII71 [03) () aToMa, aTOMHasd 0p6I/ITaJ'H>, paauyc artroma,

XUMHUYCCKasl CBA3b, IOJIIpHAA W HCUOJIIPHAA KOBAJICHTHAA CBA3b,




BIIEKTPOOTPUIATEIILHOCTbD, WOHHAs CBs3b, HOH, KATHOH, aHMOH,

CTCIICHb OKUCJICHHUA

3.2 KJIACCU(UITUPOBATH XUMUIECKHUE SIIEMEHTHI
ONHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy [lepuoamueckoit
33 CHUCTEMBbl XMMMUYECKHX DJJIEMEHTOB: pa3lidyaTh TOHSITHUS  «TJIaBHas
' noarpynna (Arpynna)» u «mnobouyHas noxarpynna (brpymma)y,
«MaJible» U «OOJIBIINE)» TEPUOIbI
packpsiBaTh cmbicn  [lepmommueckoro 3akona [.M. Mengeneesa:
34 JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOJANMYECKON 3aBUCHUMOCTH CBOWCTB
' XUMUYECKUX OJEMEHTOB OT WUX TojoxeHus B llepuoanueckoit
CUCTEME
COOTHOCUTh  00O3HAYEHUs, KOTOpPhIE HWMEIOTCSI B  TaOiuIe
«ITepnognyeckast cucremMa xumudeckux anemeHtoB .M. MenaeneeBa» c
35 YUCIIOBBIMH  XapaKTEPUCTUKAMHU  CTPOEHHUST  aTOMOB  XHMHYECKHX
DJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee YHucio
AJIEKTPOHOB U pacHpeiesICHUE UX MO JIEKTPOHHBIM CIIOSIM)
36 OTIpE/IETIATh CTETIEHb  OKHUCJEHHS  DJIIEMEHTOB B  OMHApHBIX
' COEIMHEHUSX
37 OTIPENeNIATh BHUJ XUMUYECKOM CBSA3M (KOBaJIEHTHas W HOHHas) B
' HEOPraHMYECKUX COeTMHEHUAX
9 KUIACC
Kox .
IIpoBepsiemble NpeAMeTHbIE Pe3yaIbTAThl 0CBOEHUSI OCHOBHOI
TTPOBEPSIEMOTo 00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUS
pe3yJjbTara
1 [To Teme: «BemiecTBO 1 XUMHYECKask PEAKIIHUS»
pacKpbIBaTh  CMBICI  OCHOBHBIX XHUMHYECKHX TOHSATHUNA: PacTBOD,
SIEKTPOJIUTBI,  HEDJIEKTPOJIMUTHI,  AIIEKTPOJIUTHYECKas  AMCCOLMAIus,
peakIMi HOHHOTO OOMeHa, KaTalu3arop, XUMHUYECKOe paBHOBECHE,
11 oOpatumbie u HeoOpaTUMbIe peakuuu,
' OKHCIUTETbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIHTETD,

BOCCTAaHOBUTCIIb, OKHCJICHUC u BOCCTAaHOBJICHHC, AJUIOTpOITNA,
aM(l)OTepHO CTh, XUMHUYCCKaAa CBs3b (KOBaJ'ICHTHaSI, HOHHas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTAJINIMICCKasA pCH_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEAKLIMHU

1.2

HIUTIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHH U

MPUMCHATH 3TU MMOHATHUA IIPU ONTMCAHNU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON AHUCCOLMALUU KUCIOT,
LICJIOYEH M COJIEH, IOJIHBIE M COKpAIlEHHBIC YPaBHEHHs peakuui

HMOHHOTO OOMEHa

14

PACKPBIBATh CYHIHOCTb OKHCIIMTCIIBHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJCTBOM COCTaBJICHUS IEKTPOHHOTO OajlaHCca 3TUX PEeaKIUi

15

[IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKINH

Ilo Ttemam: «Hemeramnbpl M UX cOeOUHEHUSA» U «MeTalibl U UX

COCOUHCHU A

2.1

XapaKTepH30BaTh (OMHUCHIBATh) OOIME M CHeNu(PUIeCKHe XUMHUUYECKHE
CBOWMCTBA TPOCTHIX H CJIOXHBIX BEMIECTB, MOATBEPXKIAs OIMCAHUE
MpuMepaMy MOJICKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIINX

XUMUYECKUX PEaKIAN

2.2

COCTaBJISITh YPAaBHEHUSI PEAKIMH, MOATBEPKIAIONIUX CYIIECTBOBAHUE

TeHETHYCCKOH CBs3U MCXKIY BEHICCTBAMU pa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMA,
BO3MOXXHOCTH INPOTEKAHUA XMMHYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

24

cienoBaTh ~ MpaBUjaM  MOJb30BaHUS ~ XUMUYECKOW  MOCYyAOW U
1a00paTOpHBIM 00OpYyJOBaHHEM, a TaKXke IMpaBwiaM oOpalleHus c
BEIIECTBAMM B COOTBETCTBUM C MHCTPYKUUSMH IO  BBIIIOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OIMBITOB MO MOJYYEHHUIO U COOMPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO 1"338.)

2.5

POBOIUTH PEAKIMH, MOITBEPIKAAIONINE KAUSCTBCHHBIH COCTAB Pa3IMYHBIX
BCIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHUI-, OpPOMHUI, HOMIM]I,
kapOoHat, ¢ocdar, cunukar, cyiabhaT, TUIPOKCUIUOHBI, KaTHOHBI
AMMOHMSI, HOHBI M3yYEHHBIX METAJIOB,

IMPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HECOPTAaHNUICCKHUX BCUICCTB

[1o Teme: «XuMHs 1 OKpy’KaroLas cpea»

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XMMHYECKHX IIOHSTHA: HI[K

BCILICCTBA; KOPPO3UA MECTAJJIOB

3.2

MNPHUMCHATL OCHOBHBIC OIICpaliun MBICIIUTEIbHON JI€SITEIbHOCTH —




aQHAJIM3 U CUHTE3, CpaBHEHME, 0000IICHUE, CUCTEeMATHU3alMIO, BBISBICHUE
HpI/I‘-II/IHHO-CJIeI[CTBeHHLIX CBSI3€I>'I — JIA I/I3y‘-IeHI/I$I CBOﬁCTB BCIIECCTB U
XUMHUYCCKUX peaKum"I; CCTCCTBCHHOHay‘-IHBIG METO bl IIO3HAHUA —
HAOIOJICHNE, W3MEpPEHUE, MOJICIIMPOBAHHE,

SKCIIEPUMEHT (peabHbI U MBICJICHHBI)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITIOHATUA

11

[Ipenmer xumuun. Poib XUMUM B KH3HU 4Ye€IOBEKa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

TTouarue o MeTogax mo3HaHUS B XUMHUH. YucThIE BemecTBa U cMecu. CIIoCcoObI

pa3aeieHust cMecei

1.3

ATOMBEI U MOJICKYIJIBIL. Xnmmdeckne diaeMeHTH. CHMBOIBI  XHMHYECKHX

251eMEHTOB. [IpocThIe U ClI0KHBIE BelleCTBA. ATOMHO-MOJIEKYIISIDHOE YUCHHE

1.4

Xumuyeckass (opmyna. BaneHTHOCTh aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENBbHAs aToMHas macca. OTHOCHTENbHAast
MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XMMHYECKOTO JJIEMEHTA

B COCIMHCHHUU

15

KonnuectBo BemectBa. Mouib. ModsisipHasi macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M YHWCIA CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo ¢opmynam

XHUMHNYCCKHX COCI[I/IHGHI/Iﬁ

1.6

duznyeckue U XMMHUYECKHE SBJICHUS. XUMHUYECKas peakluus U e€ MpU3HAKH.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus1. Kinaccudukarus

XUMHUYECKUX peakluid (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCYIOW, C MpaBUIaAMHU
paboTel B 1aboparopuu U npuémMamu oOpaieHus ¢ 1a00paTopHbIM 000pYI0OBAHUEM,
W3yueHHE U ONUCaHue (PU3NYECKUX CBOKMCTB 00pa3I|OB HEOPraHMYECKUX BEIICCTB,
HaOmroieHue pu3nueckux (TUIAaBJICHUE BOCKA, TasHUE JibJa, PACTHPAaHUE caxapa B
CTYNKE, KHIICHUE W KOHJICHCALUS BOJbI) M XUMHUYECKUX (TOpPEHUE CBEYH,
MPOKAJIMBaHWE MEIHOW MPOBOJIOKH, B3aWMOJEWUCTBHUE Mela C KHUCIOTOH) SBICHUH,
HaOMOJIeHNe W ONHUCaHWe TPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakiui
(pa3nmokeHHe caxapa, B3aHMOJCHCTBHE CEpHOM KHCIOTHI C XJOpUAOM Oapws,
paznoxkenne ruapokcuma memu(ll) mpu HarpeBaHWH, B3aMMOJCHCTBHE JKele3a C
pacTBOpoM

comu meau(ll), uzydenne cnoco6oB paszencHus cMecel (C MOMOIIBI0 MarHuTa,




(GwIbTpOBaHUE, BBHIMAPHBAHUE, MUCTHULALMUSA, Xpomarorpadus), NpOBeICHHE
OUYMCTKH TOBapEHHON COJM, HAOIIONEHHE M ONMHCAaHHE PEe3yIbTATOB IPOBEICHHS
OIIbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MAacChl, CO3JaHUE MOJCIEH

MOJIEKYI (IIIapOCTEPHKHEBBIX)

BaxxHeline npeacTaBuTeIM HEOPraHMIECKUX BEMIECTB

2.1

Bo3nyx — cmech ra3oB. CocraB Bozyxa. Kucinopos — 35eMeHT ¥ IpOCTOE BEIIECTBO.
Haxosxaenne Kkucinopoaa B npupoe, Gu3ndeckue i XUMHYECKHE CBOMCTBA (peaKuu
ropenusi). Oxcuapl. [lpumenenue kuciaopona. CriocoObl MONydYeHUsT KHUCIOpOJAa B
nmabopatopuy U TNpoMblieHHOCTH. KpyroBopot

KHciopoaa B mpupojie. O30H — ajutoTpornHast MoAU(UKaIMS KUCIOpoaa

2.2

TennoBoit 3 (PeKT XUMHUECKON peakIuu, TePMOXUMUYECKUE YPABHEHUS, IK30- U
SHIOTEPMHUUECKHE PeaKIuu. TOTUIMBO: YroJib U METaH. 3arpsA3HeHue BO3ayXa,

yCHJIEHUE TApHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bomopon — aneMeHT u mpocToe BemecTBo. Haxoxkaenue Bo1opoaa B IpUpoIE,
¢u3nvyeckne W XUMHUYECKHE CBOWCTBA, TPUMEHEHHWE, CIIOCOOBI IOJTYYCHHS.

Kucnots! u conu

2.4

Monsipabiii 00BEM Ta30B. PacuéThl MO XUMUYECKUM YpaBHEHHSAM

2.5

dusznyeckne cBoiicTBa BoAbl. Boma kak pactBoputeinb. PactBopbl. HackilieHHbIE U
HEHACHIIIIEHHBIE PacTBOPBL. PacTBOpUMOCTH BemecTB B Boje. MaccoBas H0Js
BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpOB B
MPUPOJICe U B KU3HU 4YelloBeKa. KpyroBopoT Boapl B  mpupojae. 3arps3HEHHE
npupoaHbiXx BoJ. OxpaHa W OYMCTKA

IIPpUPOAHBIX BOJ

2.6

Knaccugukanus Heopranudeckux coenunernid. Oxcunpl. Kiaccudukanus okcumos:
coneoOpa3ymomniue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HECOJIe00pasyroIue.
Homenknatypa okcuiaoB. DH3UYECKHE W XHUMHUYECKHUE

CBOMCTBA OKCHJIOB. HOHy‘leHI/IC OKCH 0B

2.7

OcHoBaHusl. Knaccudukanus ocHoOBaHMif: MmIENOYM UM HEPACTBOPHMBIE
ocHoBaHus. HoMeHkaTypa ocHoBaHMi. PU3NUYECKUE U XUMHUYECKHE CBONCTBA

ocHoBaHui. [loiryueHne ocHOBaHM

2.8

Kucnotel. Knaccuduxamnus kucnor. Homenknatypa kucnot. dusudeckue u
XUMHYECKHE cBoMcTBa KUCIOT. Pan aktmBHOCTH MeTtaywioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa coseil. dusnyeckne U XUMHUYECKHUE CBOICTBA COJIEH.

[Tonydenue conen




2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPIraHNM4YCCKUX COCIII/IHGHPIP'I

2.11

XUMHUYECKUN IKCIIEPUMEHT: KaueCTBEHHOE OTPEICIICHUE COJIEPKaHUs KUCIOpoaa B
BO3/1yX€e, MOJydeHUe, cCOOMpaHue, paclo3HaBaHUE U U3yYEeHUE CBOMCTB KHUCIOPOJa,
HaO0JI0/ICHUE B3aMMO/ICHCTBHUS BEIICCTB C KUCIOPOJIOM M YCIOBUS BOSHHKHOBCHHSI
MPEKpaIeHUs] TOPeHUs (TI0XkKapa), O3HAKOMIICHUE C 00pa3aMu OKCHJIOB U OITUCAHHE
WX CBOWCTB, MOJy4yeHUE, COOMpaHue, paclio3HaBaHWE M U3YUYCHHE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojencTBue Bojopoaa ¢ okcuaoM  wmeau(ll)  (Bo3moxkHO
WCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOACHIUE OOPa3IOB BEIIECTB KOJIUYECTBOM
1 wMmomb, wuccienoBaHHe OCOOCHHOCTEHW pACTBOPEHMsI BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONW MAacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeETaUIaMH (HAaTpueM U
KaJIbIIeM) (BO3MOYKHO MCTIOJIB30BAHKUE BUICOMATEPHATIOB), OTIPEICIICHUE PaCTBOPOB
KHCJIIOT H IMIeJoYell C TIOMOIIbIO HWHIWKATOPOB, HCCIEAOBaHUE 0O0pa3IoB
HEOPraHMYECKNX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIO/IEHNE M3MEHEHMSI OKPACKHU
WHMKATOPOB B PACTBOpPAX KUCIIOT W MICIIOYEH, U3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C METaUIaMH, pPEaKIui
HEHUTpalu3aluy, TOJy4eHHE HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajjia IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANBHBIX 33/1a4 MO0 TeMe
«BaxxHeimme Kiacchl HEOPraHUYECKUX

COCTMHECHUI

[Tepuonnueckuii 3akoH u [lepuoauyeckas cuctreMa XumMuueckux snemenTon J1.1.

3 MenneneeBa. CTpoeHHe aTOMOB. XUMHUYecKas CBsi3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHI
[lepBbie MOMBITKUA KiIacCU(pUKAIIMU XUMHUYECKUX 3JeMeHTOB. [loHsTne o rpymmax
31 CXOJHBIX OJJIEMCHTOB (IIEJIOYHBIC W IIEIIOYHO3EMENIbHBIC METaJUIbl, TajOreHBI,
. WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJbI Y TUIPOKCHUBI
Ilepuonnueckuit 3akoH. Ilepuoamyeckas cucremMa xXuMUYecKux 3nemMeHToB /JI.U.
MenneneeBa. KopoTkomepuonnas u JnuHHOTIepuoaHas (opmbl [lepuonnyeckoit
3.2 [cucreMbl xumuyeckux »siemeHToB JI.M. MenneneeBa. Ilepumonsl u  rpymnmsl.
DU3NYECKUN CMBICT TMOPSJAKOBOIO HOMEpA, HOMEPOB
[EPUO/Ia U TPYIIIBI AJIEMEHTA
33 Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3otomnbl. DnektpoHsl. CTpoeHue

QJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHUYECKHMX DJICMEHTOB




[Tepuoguueckoit cucrems! [[.M. MenneneeBa. XapakTepUCTUKa XMMHYECKOIO

3JIEMEHTA Mo ero nojoxenuto B [lepuonnueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTUM  M3MEHEHMsI pajuyca aTOMOB  XMMMUYECKUX  DJIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyNIaM U NepuojaM. 3HaueHue
[Iepuoanueckoro 3akoHa U [lepnoardecKkoil CUCTEMBl XUMHUYECKUX IEMEHTOB IS
pa3BuTusa Hayku U npaktukd. .M. MenneneeB — y4€Hbli U

rpakJaHUH

3.5

XuMudeckas cBs3b. KoBaneHTHass (moyiAipHAsT W HEMOJIAPHAs)  CBS3b.

SHCKTPOOTPI/IIIaTeJ'II)HOCTB XHUMHUYECKUX 3JIeMEHTOB. MloHHAS CBS3b

3.6

Crenenb okucieHns. OKUCIUTEIFHOBOCCTAHOBUTEIIBHEIC pCaKknum. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHHS. OKHMCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUI 3KCIIEPUMEHT: U3ydeHHe 00pa3loB BELIECTB METAJUIOB U HEMETAIJIOB,
B3aMMO/ICHCTBUE THIPOKCHA IIMHKA C PaCTBOPAMHU KHUCIIOT U LIEJIIOYEH, MPOBeIEeHUE

OIIBITOB, WJINTIOCTPHUPYIOIIUX ITPUMEPBI OKHUCIHUTCIIBHO-

BOCCTAaHOBUTEJBHBIX PEAKINI (TrOpEeHUE, peaKkIi pa3IoKeHUs, COeTMHEHNS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

BeniectBo u xummnueckas peakuus. [loBtopenue

11

[lepuonuueckuii 3akoH. llepumoaudeckas cucrema XuMUuYeckux sjaemeHTOB J[.H.
MenneneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kausl, KaJbllUd U UX COCTUHCHUM
B COOTBETCTBHHM C TIOJIO)KEHHEM 3jieMeHTOB B Ilepmomnueckoii

CUCTCMC U CTPOCHUCM HX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHUBI XUMHYECKON CBSI3H. THIIBI KpUCTAJUIMYCCKUX peIlIéTOK,
3aBUCHUMOCTL CBOMCTB BeIlIeCTBa OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I U BHIA
XUMHUYECKOM CBSI3U. KﬂaCCI/Iq)I/IKaHI/IH U HOMCHKIIATypa HCEOPraHUYCCKHUX BCIICCTB
(MG)K,Z[YHapOI[HaH u TpI/IBI/IaJ'IBHa}I). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIHNXCA
K pa3JiM4HbIM  KJIaCCaM  HCOPTaHUYCCKUX CO@HHHCHHﬁ,

TCHCTUYCCKAA CBA3b HCOPIraHUYICCKHUX BCIICCTB

1.3

Knaccugukanus XUMHUUECKUX PeakLUi M0 pa3IUYHbIM IpU3HAKaM (110 YUCITy U

COCTaBy YYAaCTBYKOIIHUX B pPCaKNUU BCHICCTB, IO TCIUIOBOMY B(I)(I)CKTy, 8 (Y)

W3MEHEHHUIO CTEIEHEH OKHCICHUS XUMHYECKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




o y4acTHIO  Karajiuzaropa). OK30- M DHAOTEPMUYECKHE  PEaAKIIHH,

TCPMOXUMHNYCCKUEC YPABHCHUS. IlonsTue o CKOpPOCTHU XUMHUYECKOM pCaKkunu

14

[Tonsitue 00 OOpaTUMBIX M HEOOpATHMMBIX XHMHUYECKHUX peaknusx. [lonstue o
TOMOTEHHBIX M TETEePOTeHHBIX peakuusx. [loHsATHEe O XMMHYECKOM paBHOBECHHU.
@DakTopbl, BIUSIOMIME HA CKOPOCTh XUMHUECKOW pEaKIHH U TIOJO0KEHHE

XHUMHUYCCKOTO paBHOBCCUA

15

OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHEIE pCaKkuuu, SHGKTpOHHBIf/'I OajlaHCc OKHUCJIMTENILHO-
BOCCTAaHOBUTENBbHON  peakiuu.  CocTaBieHHE  ypaBHEHUH  OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUA C HCIOJIh30BAHUEM METO/1a

AIIEKTPOHHOTO OanaHca

1.6

Teopust >IEKTPOIUTHUECKON IUCCOLMALUU. OJEKTPOJIUTHl M HEIIEKTPOJIUTHI.
Katnonpl, aHnoHbl. MeXaHM3M JMCCOLMAIMUA BEIIECTB C PA3IMYHBIMU BHUJIAMH
xuMudeckor cBsi3u. Crenenp nuccoruanuu. CHIbHBIE W ClIa0ble SJEKTPOJIUTHI.
Peakiun woHHOTO OOMEHa. YCIOBHUS TPOTEKaHWs PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAalEHHbIE WOHHBIC YypaBHEHHUs peakmnuil. CBoWCcTBa KHCIOT,
OCHOBAaHWUW ¥ COJIGM B CBETE€ TPEACTABICHUNA 00 3IEKTPOTUTHIECCKON

nucconuranuu. KauecTBeHHbIE peakiini Ha MOHBIL. [ToHATHE O THApPOIU3E Comeit

1.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C MOJICIIIMU KPUCTAJUTMIECKUAX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJIJIOB M HEMETA/UIOB (rpaduTa U aiMasa), CIOKHBIX
BElIeCTB (XJIOpHIa HATpHs); WCCIEAOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH
peaknuu oT BO3/ICUCTBUS Pa3JIMYHBIX (baxTopoB; HCCIIEIOBAaHHE
HIIEKTPOIIPOBOIHOCTH  PAacCTBOPOB  BEIIECTB, IpOIEcca IUCCOIMAIUN  KHCIIOT,
nienoueii u cosiel (BO3MOXKHO HCIIOJIb30BAHKHE BHJICOMATEPUAIIOB); IPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOIIMX TPH3HAKK TPOTEKAHHs PEeaKiuid HOHHOTO oOMeHa
(oOpazoBaHme ocaaka, BBIJICICHHE Tra3za, oOpa3oBaHHWE BOJbBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKHCIHMTEIbHO- BOCCTAHOBUTEIBHBIX — PEAKIIUN
(ropeHue, peakIUM pPa3JIOKEHUs, COCAMHEHUS), paclo3HaBaHUE HEOPraHUYECKUX
BEIIIECTB C MIOMOIIIbIO KAUECTBEHHBIX PEaKITH

Ha MOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 uX COeIUHEHUS

2.1

O6ma51 XapaKTCpUCTUKAa I'aJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB, XapPAKTCPHBIC
CTCIICHU OKUCJICHUA. CTpOCHI/Ie u (1)I/I3I/IIIGCKI/IG CBOMCTBA MNpOCTBIX BCHICCTB —
raJoreHoB. XHMHYECKHE CBOMCTBa Ha npuMepe  XJjiopa (BSaI/IMOI[eI‘/’ICTBI/IC C
METallllaMH, HEMCTaJlllaMU, I_I_IC.IIO‘-IaMI/I). XJ'IOpOBOIlOpOIl.

ConsHas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. I[CﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YeJIOBeKa. BakHehume XJIopuasl U UX

HaxO0XJICHUE B IIPUPOJC

2.2

OOmast xapakrepucTrka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTerneHn okucieHus. CtpoeHne W (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJa U Cepbl. AJIOTPONHBIE MOIM(PHUKALNN KUCIOPOJa M CEpHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOpO, CTpOeHHE, (HU3NIECKUE U XUMHUYECKHE
cBoiicTBa. OKCHIIBI CephI KaK MPEICTaBUTENIN KHCIOTHBIX OKCHIOB. CepHast KHCIIOTa,
(u3nveckue U XMMHUYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTENS Kilacca KHCIOT U
cnenupuveckne). XUMUYECKHE PEAKIHH, JIeXKallie B OCHOBE IPOMBIIIJICHHOTO
crocoba moiydeHus cepHol KucioThl. Ilpumenenue. Cosin cepHOM KHUCIOTHI,
KadeCTBEHHAs] peakuus Ha cyiabdar-noH. HaxoxmeHue cepel m €€ COeIWHEHHWHA B
npupoje. XUMHUECKOE 3arpsi3HEHHE OKpPYXKAIOMIeW Cpelbl COCTUHEHUSMHU CEphl
(KUCTTOTHBIEC IO,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITOCOOBI €ro MpeI0TBPAIICHHS

2.3

OO6mas xapakTepuctuka 3neMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpOCTpaHeHue B Ipupoje, hrusnueckue
1 XUMUYECKHE CBOMCTBa. KpyroBopot a3ora B mpupojae. AMMHAK, ero Gu3ndecKue u
XUMHUYECKHE CBOMCTBa, MoJlydyeHHe U nmpuMeHeHue. Colu aMMOHUS, UX (PU3NYECKHEe
U XMMHYECKUE CBOMCTBA, mpuMeHeHHe. KauecTBeHHas peakius Ha MOHbl aMMOHUSL.
A30THasi KUCJIOTa, €€ ToJlydeHre, (U3NIEeCKue U XUMHYECKHE CBOMCTBA (00mMe Kak
Mpe/ICTaBUTENs Kiacca KHUCIOT U crenududeckue). Mcrnonb3oBaHue HUTPATOB U
coJie aMMOHHUS B KaueCTBE MHUHEpaIbHBIX YyH0OpeHuid. XuMHuecKoe 3arps3HeHue
OKpY)KaloIlllel Cpeapl COEAMHEHUSMH a30Ta (KHCIOTHBIE MJOXKAU, 3arpsa3HEHHE
BO3]1yXa, MOYBBI

1 BOJIOEMOB)

24

docdop, amrorpornubie Momudukanuu (ochopa, ¢uU3MUECKHE M XUMUYECKUE
cBoiictBa. Oxcup docdopa(V) u docdhopHas kucnora, GuU3nYecKrue U XUMHUECKUE
cBoiicTBa, moisiydeHue. lcmonb3oBanue (ocdaroB B KadecTBe

MUHEpaJbHBIX YI00peHuit

2.5

OOmast xapakTepucTrka 31eMeHToB |V A-rpynnbsl. OcoO€HHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. YTIJIepoJA, aJUIOTPOIHblE MOAM(UKaLUY,
pacripocTpaHeHue B MpHpoje, (GU3NUYEeCKue M XUMHUYECKue CBoMcTBa. AncopOrus.
KpyroBopoTr yriaepona B mpupoge. Okcuabl yriepoaa, HX ¢Qusnyeckue H
XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHM3MBI,

MOJIY4YCHHUEC U IIPUMCHCHHUC. OKOJIOTHYECKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHIOM




yriepoga(lV); runoresa rno0anbHOTO MOTEIJICHUS KIUMAaTa; MapHUKOBBIA 3(dexT.
YronbHas KHCIOTA U €€ CONM, X (PU3MYecKre U XUMUUECKUE CBOICTBA, MOJTyYeHUE
u npuMmeHeHnue. KadecTBeHHas peakiusi Ha KapOoHaT- HMOHBL Vcmonb3oBaHue
Kap60HaTOB B 6I>ITy, MCIUIMHEC, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[lepBoHavanbHbIE TMOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O COCIAWHEHHSX
yriepoja (MeTaH, TaH, STWJICH, aleTHJICH, 3TaHOJI, TIIUIEPUH, YKCYCHAs KHCIIOTa).
Wx cocraB u xumuueckoe ctpoeHue. [IoHsaTue o OMOIOrMuecKy BaXKHbBIX BEILIECTBAX:
KUpax, Oenkax, yrieBoJax — M UX pOJIM B KM3HM ueJoBeka.  MarepuanbHoe
€IMHCTBO OPraHMYEeCKUX U HEOPraHUYecKuX

COeIMHEHNI

2.7

Kpemuuii, ero ¢usznueckue M XMMHUYECKHE CBOMCTBA, MOJYYEHHE U NPHUMEHEHUE.
Coenunenus KpeMHusl B ipupoje. OOmiue npencrasienus: 00 okcuae kpemuus(1V)
u KpeMmHHeBOM kucnore. CHIMKaThl, UX HCIOJb30BaHHE B OBITY, MEIUIUHE,
MIPOMBIIJIEHHOCTH. Ba)kHeHIIne CTPOUTENbHBIE MaTepHaIbl: KEepaMHUKa, CTEKIIO,
[IEMEHT, OeTOH, >ene300eToH. [Ipobiembl Oe3o0macHOTO

HCII0JIb30BaHHs CTPOUTEIIBHBIX MAaTCPHAJIOB B HOBCG,I[HCBHOﬁ KHU3HU

2.8

XHUMHUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIECTB, CBOMCTB
COJITHOM KHCIIOTBI, TIPOBEJICHHE KAa4eCTBEHHBIX pEaKIUH Ha XJIOPUA- HOHBI M
HAOJIO/ICHUE TPU3HAKOB HMX TPOTEKAHUS; OMBITHI, OTpaKalomme (U3NYECKue M
XUMUYECKHE CBOMCTBAa TaJlOTEHOB M HMX COCAMHEHHH (BO3MOXXHO WCIIOJIb30BaHUE
BHJICOMATEpPUAJIOB); O3HAKOMJICHHE ¢ oOpasmamMu XJIOPUIOB (TajJoreHHUIOB);
03HAaKOMJICHHE C 00pa3liaMu cepbl U €€ COCIMHEHHUSIMH (BO3MOKHO HMCIIOJIb30BaHUE
BHJICOMATEpUAIIOB); HaONIOJICHHE Tporiecca OOYIIMBaHMs caxapa I0J JICHCTBUEM
KOHIICHTPHPOBAHHOW  CEPHOM  KHCJIOTBI, HM3Y4YCHHE XHUMHYECKUX  CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEICHHE KAYSCTBEHHOM pEakiuu Ha Cyibdar-
MOH W HaONIOJICHHE TpHU3HAKa e MPOTEKaHWs; O3HAKOMIICHHE C (U3UYCCKUMU
cBoWcTBaMH a3oTa, (ochopa M HX COCHAUHCHHH (BO3MOXHO WCIIOJIb30BaHUEC
BHJICOMATEPUANIOB), O0pa3laMu a30THBIX U (POochOpPHBIX yHOoOpeHUil; MmosydyeHHe,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOWCTB aMMHUaKa; MpPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUA U (pochaT-UOH U W3ydeHHE MPU3HAKOB UX
MPOTEKAHUSI, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MENBIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); U3Yy4eHUE Mojenei
KPUCTAINIMYECKUX PeETOK anmasza, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM

a7copOLMK PACTBOPEHHBIX BEIIECTB aKTMBUPOBAHHBIM YITIEM M YCTPOHCTBOM




[IPOTHBOra3a; IOJIydeHHe, COOMpaHHe, paclo3HaBaHME U M3Y4CHUE CBOWCTB
YIJIEKHUCIIOTO Ta3a; MPOBEICHHE KAYeCTBEHHBIX PEaKIuil Ha KapOOHAT- U CHJIMKAT-
WOHBl M M3y4EHHME IIPU3HAKOB HUX IIPOTEKaHUs; O3HAKOMIIEHHE C IPOJIyKIHEH
CHJIMKaTHOM MPOMBILIUIEHHOCTH; PEIIEHUE 3KCIIEPUMEHTAIbHbIX

3a11a4 110 TeMe «BakHenine HeMeTaJUIbl U UX COEQUHEHUI»

MeTauiel ¥ uX COCAMHCHUA

3.1

OOmas xapakTepuCcTHUKa XMMHUYECKHX 3JIEMEHTOB — METa/VIOB Ha OCHOBaHMM HX
rosnoxxeHus B Ilepuonnueckoi cucreme xuMuueckux anemeHtoB .M. MenneneeBa
U cTpoeHus aToMoB. CTpoeHHe MeTauIoB. MeTajinueckasi CBsI3b U MeTalIn4yecKas
KpUCTAJTIMYECKAass pElETKa.  DJIEKTPOXUMHUYECKUH  pAf

HaIpsKEHUH METaJIOB

3.2

@duznyeckue M XUMHUYECKHE CBOMCTBAa MeTasioB. OOmiye crnocoObl MOTYy4eHHs
MeTaioB. [loHSATHE O KOPpPO3WHM METAIJIOB, OCHOBHBIE CIOCOOBI 3alllUTHI MUX OT
koppo3uu. CriaBsl (CTajab, 9yryH, JIOPATIOMUHNN, OpOH3a) H UX IPUMEHEHUE B

OBITY U IPOMBIIIEHHOCTH

3.3

[[lemounple MeTaIBI: TOJIOKEHHE B llepuogwdeckoil cucTeMe XUMHUUYECKHX
sneMmeHtoB .M. MenpaeneeBa; CTpoeHHME HMX aTOMOB; HAaXOXJIECHHE B MPHUPOJIE.
duszndeckue U XUMHUUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). OKcumasl u
TUAPOKCUABI HaTpus W Kaimus. llpuMeHeHue IIeTOYHBIX METAIOB U HX

COCTMHECHUN

3.4

[[le1ouHO3eMENBbHBIC METAJIBI MAarHUW W KaJIbIIMH: nojiokeHue B [lepuoanueckoit
cucteMe xumuueckux oanmemeHToB J[.M. MennaeneeBa; cTpoeHHE HX aTOMOB;
HaxoXJIeHHEe B npupojie. Pu3nvecKkne u XMMHUYECKHE CBOMCTBA MarHusi W KaJbITUs.
Baxxneimme coennHeHHs] Kaiablus (OKCHI, THAPOKCHI,

coiin). JKEcTKoCTh BOJBI U CIOCOOBI €€ yCTpaHEHHsI

3.5

ANIOMHUHHIL: TI0JIOJKECHHUE B HepnonnquKoﬁ CHUCTEMC XMMHNYCCKHUX JJICMCHTOB I[I/I
MeHneneeBa; CTPOCHHUC aTOMa; HAXOXKJICHHUC B IIPUPOIC. duznyeckue 1 XUMHUYECKHUE
CBOICTBA aJIIOMHUHHS. AMQ)OTCpHBIe CBOMCTBA OKCHUIa U TUAPOKCHAA

AJIFOMUHU A

3.6

Kenezo: monoxenue B Ilepmomnueckoid cucreme XuUMUYECKUX 3yeMeHToB J[.U.
MeHneneeBa; CTpOCHUE aTOMa; HaXxOKJAeHUe B pupoie. Pusznueckue U XUMUYECKUE
cBoiicTBa skene3a. OKcuabl, TUApPOKCHIsl U conu xkene3a(ll) u

xenesza(lll), ux cocras, CBOHCTBA U MOJTyIeHHE

3.7

XHUMUYECKUMN OKCHICPUMCHT: O3HAKOMIJICHUC C O6p8.3].IaMI/I MCETAJIJIOB U CIIJIaBOB,

nx (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HN3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCTAJIJIOB




(BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCH/JIa KalbIUsl U HATPUs C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BUJICOMATEPHUAIIOB);
WCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI; IPOLIECCA TOPEHHUS JKEJie3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHME  BHUICOMATEPUATIOB);  MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIUi Ha MOHBI (MArHus, KaJlbIUs, aTFOMUHUs, UHKA, xene3a(ll)
u xenesa(lll), memu(ll); nabmromeHne W omMMCaHWE MPOIECCOB OKpaIIMBaHUS
[JaMEHU WOHAMHM HATpUs, Kalus W Kajablus (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB); MCCIIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS U
TUAPOKCHUIA IMHKA; PEIIeHHWE IKCIIEPUMEHTAJIbHBIX 3a/ad 1Mo TeMe «Baxueimue
METaJTbl U

NX COCAUHCHUA»

4 [ Xumus 1 oKpykaroias cpenia
HoBsie MmaTepuansl U TeXHOJIOTMU. BellecTBa 1 Matepuanibl B MOBCEAHEBHOM KU3HU
41 YeoBeKa. XUMUsS U 37I0pOBhe. be3ornacHoe Coap30BaHNE BEIIECTB U XUMHYECKUX
" peakumit B GbiTy. IlepBast MOMOIIb TIPH XUMHYECKHX OXKOTaX H
OTpaBJICHUSIX
OCHOBBI 3KOJIOTUYECKOW TpaMOTHOCTH. XHMHYECKOE 3arpsA3HEHHE OKpYKarouen
43 cpenbl TIJIK. Ponmp Xumum B pemieHUM SKoJorudeckux mpoosnem. Ilpupomubie
" MCTOYHHKH VIJICBOZOPOZOB (Yroib, MPUPOIHBIA ra3, HedTs),
MPOJIYKTHI UX NIepepabOTKU, UX POJb B OBITY U IPOMBIILIIEHHOCTH
43 XUMUYECKUH SKCIEPUMEHT: HU3ydeHHE 00pa3lioB MaTepUaIoB (CTEKIO, CIIABBI

METaJJIOB, MOJIMMEPHbIE MaTepPHUaIbl)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon
MpoBePsIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOTI'0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TI03HABAa€MOCTH SIBJICHUM MNpUPOJbl, MOHUMaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HayKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa oOOmeldl KylIbTypbl U  IPaKTHYECKON
NEeATeNbHOCTH YeJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

MOHUMAaHUEC MECTAa XUMHU CPEAN APYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX METOJaxX MO3HAHUSA, B TOM 4YHCIE SKCIEPUMEHTAIbHBIX U
TEOPETHYECKUX METOJaX UCCIETOBAHUS BEUIECTB U M3YUEHUS] XUMHYECKUX
peaKkuuii; yYMEHWE HCMHOJIb30BaTh  MOJEIW  JUIS

00BSCHEHUS CTPOCHUS aTOMOB U MOJIEKYII

1.3

o cepax mpodeccuoHaNbHON NEATENHHOCTH, CBSI3aHHBIX C XUMHEH u
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha  JOCTH)KEHMSIX
XMMHUYECKON HAayKH, YTO TMO3BOJUT 00Y4alOIUMCS pacCMaTpUBaTh XUMUIO
Kak cepy cBoeil Oynyieit nmpodeccuoHaNnbHON AeATeIbHOCTH U ClIeNaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOGUIBHOTO MIpeaMera

IpU [Iepexo/ie Ha YPOBEHb CPETHET0 00IIero o0pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHUUYECKHX 3HaHUH U YMCHHUE IMPUMCHATH

CUCTEMY XUMUYICCKHUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE TOHATHI: XHMHYECKHI JJIEMCHT, AaTOM,
MOJICKYJIa, BCIICCTBO, IIPOCTOC M CJIOKHOC BCIICCTBO, OAHOPOAHAA U
HCOAHOpPOAHAA CMECh, OTHOCUTCIIBHBIC aTOMHAA W MOJICKYIISIpDHAA MACCHI,
KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MOJ'IHpHHﬁ O6LéM, OKCHI,
KHUCJI0OTAa, OCHOBAHHC, COJIb (CpeI[HHH), XUMHUYCCKasg pCaknus, peakunuun
COCAMHCHUA, PCaKIUHU PaA3JIOKCHUA, PCAKIUU 3aMCUICHUA, PCAKIUU
O6MeHa, TEIIOBOM BCI)CI)CKT pCaKkiunn, 3K30- U SHAOTCPMUUCCKUEC PCAKIINU,
PacTBOP, MacCoOBaA NOJA XUMHUYCCKOI'0 3JICMEHTA B COCAUHCHNH, MACCOBast
JOJISI 1 TPOUCHTHAA KOHIICHTPALIUA

BCIICCTBA B PACTBOPE, AAPO aTOMa, 3J'ICI(TpOHHBII71 cou aroMa, aTOMHas




opOuTallb, palyCc aTOMa, BaJICHTHOCTh, CTCIICHb OKHCIICHUS, XHMHYCCKAs
CBSI3b, AJIEKTPOOTPHULIATENBHOCTD, MOJSPHAS W HENOJSpPHAs KOBAJEHTHAs
CBSI3b, HOHHAS CBSI3b, METAJUIMYECKAsl CBSI3b, KPUCTAJUIMYECKas pelIETKa
(aTomMHasi, MOHHAs, METAJUIMYECKasi, MOJICKYJIsipHAasi), MOH, KaTUOH, aHUOH,
AIEKTPOJIUT U HEANEKTPOIUT, MIEKTPOIUTUYECKAS JUCCOUMALMUSA, PEAKIUU
MOHHOTO oOMmeHa, OKHUCJIMTEIBbHO-BOCCTAHOBUTEIIbHBIE peakuuu,
OKHCIIUTEIb W  BOCCTAHOBUTEIb, OKHCICHHME M  BOCCTAaHOBIICHME,
AJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIS
pE€aKurH, CKOPOCTh  XUMHUYECKOW  peakumu, kKarammzartop, [IJIK,
KOppO3Hs

METAJIJIOB, CIIJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XHUMHUHU: 3aKOH COXPAaHEHMsI MaccChl,
MEepUOIUIECCKUI 3akoH JI.M. MennaeneeBa, 3aKOH IIOCTOSHCTBA

coCTaBa, 3aKOH ABOTAaJIpO

2.3

TEOpHH XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

PIEKTPOJIUTUUECKOU JUCCOITUAITIT

Brnanenune ocHOBaMM XUMUYECKON IPaMOTHOCTH, BKJIFOYAIOLIEH:

3.1

YMEHHE MPaBWJIBHO HCIIOJIb30BATh M3YUYEHHBIE BEIECTBA M MaTepuaibl (B
TOM YHCJe MHHEpalbHblE YAOOPEHHS, METaulbl M CIUJIaBbl, MPOIYKTHI
nepepaboTKU MPUPOIHBIX UCTOUHUKOB YIIIEBOAOPOIOB (YIJis, IPUPOTHOTO
ra3a, HeTH) B OBITY, CEILCKOM XO3sIiICTBE, HAa TPOU3BOJICTBE U IOHUMAHHE
3HAUEHUS JKUPOB, OCNKOB, YIJIEBOJOB [UIsl OpraHM3Ma 4YejOBeKa; YMEHHE
NPOrHO3UPOBATh BIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M 4eJOBeKa U OKPYKAIOIIYIO

MPUPOJIHYIO CPETY

3.2

YMCHUC HHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMU PYIrux

y‘IC6HLIX nmpeaIMETOB

3.3

HaJIN4YHUC OIIbITa pa6OTLI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(i)OpMaI_II/II/I
10 XHUMHHN (Haquaﬂ U HAYYHO-NIOIIYJISIpHAA JIMTCpATypa, CIOBAPH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBAThb I/IH(l)OpMaI_II/IIO O B€IICCTBAX, HX
IMpEBpalICHUAX 151 MMPAKTUYICCKOM MMPUMCHCHUN u YMEHUEC

HCIIOJIb30BaTh €€ 11 peaicHus y‘Ie6HO'HO3HaBaTeJ'IBHBIX 3aaaq

BnageHne OCHOBaMH HOHSITHMHOIO afnmapara ¥ CHMBOJHUYCCKOI'O

MI3bIKA XUMHHN JJIs1 COCTABJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCIICCTB,




YpaBHEHUI XUMHUYECKMX  pEeakUuid; OCHOBAMHM  XUMHUYECKOU

Homenknarypsl (IlUPAC u TpuBnanbHOi)

YMmenue OOBICHATH CBSI3b TOJOXKEHUS »dieMeHTa B llepmogumueckoit

CUCTCMC C YMCJIOBBIMH XapPAKTCPUCTUKAMU CTPOCHHA aTOMOB XMUMHWYCCKUX

5 pleMeHTOB (cocTaB ®  3apsig  siapa, oOImee YHCIOo  3JIEKTPOHOB),
pacripenesieHueM 3JIEKTPOHOB 10  JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATHSI M KBNS
[IpencraBieHue O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMMHYECKHX
DJIIEMEHTOB  (paguyc aroMma, 3JCKTPOOTPUIATEILHOCTD), TPOCTBIX U

6 CIIOKHBIX BEIIECTB OT TMOJIO)KEHUS 2JIEMEHTOB B Ilepumonnueckon
cuctemMe (B MaJblX TEpHOJaX W  TJABHBIX
MOATPYIIAX) U JICKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccupuIMpoBaTh:

7.1 XUMHYECKUE AIIEMEHTHI

7.2 HEOPraHMYECKHE BEIEeCTBA

7.3 XUMHUYECKHE peaKluu

8 YMeHHe onpenensTh:

a1 BaJICHTHOCTh U CTENEHb OKHUCIIEHUS XUMHYECKHX 3JEMEHTOB, 3apsij

' MOHa

82 BHUJl XMMHUYECKOM CBSI3M U THUI KPUCTAIIMYECKOM CTPYKTYphl B

' COEIMHEHUSX

8.3 XapakKTep cpepl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHUH)

8.4 OKUCITUTEh U BOCCTAHOBUTEIIh

9 YMeHue xapakrepu3oBaTh GU3NUYECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ, rpadut, ammas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIMA, MarHum,
KaJIbIIMH, aTFOMHHHM, )KEIe30)
CJIOKHBIX BEILECTB, B TOM YHCIIE UX BOJHBIX PAacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI U TUAPOKCUABI MeTauioB |—I1A

9.2 rpymm, amtomuaus, menu (1), nunka, xeneza (11 u 1), okcuasr yrnepona

. (11 u 1V), kxpemuwust (1V), azota u docdopa (11l u V), cepsr (IV u VI),
CEpHHUCTasi, CepHas, a30THCTas, a30THasl,
(dbocdopHas, yroiabpHasi, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 MIPOTHO3UPOBAThH U XapakTepu3oBaTh  CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHA, TPUMCHCHHUC BCIICCTB B
3aBUCHMOCTH OT UX CBOI>'ICTB, BO3MOXHOCTDb IMPOTCKAHUA XUMHUUYCCKUX

IIPEBPALICHUI B PA3JIMYHBIX YCIOBUAX

'YMEHHE COCTaBIIATh MOJIEKYJISIPHBIE 1 HIOHHBIE YPABHEHMS PEAKLUN, B

10
TOM 4YHCIIE:
10.1 peakuii HFOHHOro oOMeHa
10.2 OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WILTIOCTPUPYIOIINX XMMHUYECKHE CBOMCTBa M3YyYEHHBIX KJIacCOB
' (Tpymm) HEOpraHUYEeCKUX BEIECTB
10.4 MOITBEPKAAOIINX TEHETUIECKYIO B3aUMOCBSI3b MEXKIY HUIMHU
11 'YMeHue BIYUCIATDH (IPOBOIUTH PACUEThl):
111 OTHOCUTEJIbHYIO MOJICKYIIIDHYF0O W MOJISIPHYIO MAacChl BEIIECTB,
' MaccOBYIO JIOJII0 XUMUYECKOTO AJIEMEHTA B COETMHEHNN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 [0 ypaBHEHUSM XUMHUYECKMX pPEaKIH U HaXOAUTh KOJIMYECTBO
' BEIECTBa, 00bEM U MacCy peareHTOB WU MPOAYKTOB PEaKIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJIaMU HAy4YHOT'O MO3HaHUsS (HAOIMIOJEeHUE, H3MEpeHue,
191 OKCIIEPUMEHT, MOJICIMPOBAHUE) MPH WU3YYCHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUW; YyMeHHe CcOpMyIupoBaTh MpodiemMy u
MPEIIOKUTh MYTH €€ pelIeHUs
125 0e30macHON pPabOThl ¢ XUMUYECKHMMH BEIIECTBAMH, XHMHYECKOU
' MOoCyA0i U 1a00opaTOPHBIM 00OPYAOBAHUEM
npaBuiaMu 0€30MacHOro OOpalleHusl ¢ BEHIECTBAMH, HCIOIb3yeMbIMHU B
MOBCEHEBHON JKM3HM, NpaBUJIAaMU TOBEACHUA B LEIAX cOepekeHus
e 3II0POBbSI W OKpYXKalolllel NPUPOJHON cpeapl; MOHMMaHue Bpena
' (omacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MbI ONIPEEIEHHBIX BEIIECTB,
crocoOOB YMEHBIICHHUS M NPEAOTBPALIEHUS UX BPEIHOTO
BO3JIEHUCTBUSA
13 Hannune mpakTHUeCKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHUS
CJICAYIOMIMX XMMHUYECKHX KCTIEPUMEHTOB:
131 M3yueHHe U oNnMcaHue (PU3NUYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHUE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WJUTIOCTPUPYIOIIME IPU3HAKU POTEKAHUSI XUMUUECKUX PEAKIUM

13.2

M3y4eHHe CIOCO00B pa3aeIeH s cMecel

13.3

MOJIYy4CHHUC Kucjiopoga W H3Y4YCHUC Cro CBOﬁCTB; MOJIYy4CHHUC
BOIOPOJa U U3YYCHHUE €TI0 CBOﬁCTB; IMOJIYYCHHUE YTJICKHCJIOTO ra3a u

N3YUYCHHEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBIICHUE pacTBOpPOB C OIpPEAEIEHHOW MacCOBOM  JOJEH

PacTBOPEHHOTO BEUIECTBA

135

TPUMEHEHUE WHIUKATOPOB (Jrakmyca, METUJIOpaHXa 54
(denondranenHa) Ans OnpeleNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U LIEJIOYEN

13.6

WcCle0BaHUE M OTIMCAHUE CBOMCTB HEOPTAaHMUECKHUX BEIIECTB Pa3IUYHBIX
KJIAaCCOB; HW3y4€HHUE B3aUMOJICHCTBUS KHUCIOT C MeETallaMu, OKCHIaMH
METaJIJIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMH;
MOJydeHUE HEPAaCTBOPUMBIX OCHOBAaHWMN; BBITECHEHHE OJIHOTO MeETallia
OPYTMM U3 pacTBOpa COJIM; HCCIEOBaHHE aM(pOTEpPHBIX  CBOMCTB
TUIAPOKCHUIOB AIOMUHUSL H

LIUHKA

13.7

pelIeHne HKCIEPUMEHTANbHBIX 3a1auy Mo TemaM: «OCHOBHBIE KIIACChI
HEOPraHMIEeCKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
mucconmanusgy; «BakHeWIne HeMETAUIBI MW UX COCOUHEHHS»;

«Baxnennine MeTalIbl U UX COCAUHCHUA»

13.8

XUMUYECKHE DKCIIEPUMEHTBI, WIIIOCTPUPYIOUINE TMPHU3HAKU IPOTEKAHHS
peaKimii FOHHOTO 0OOMEHA; KaYeCTBEHHBIC PEAKIIMY HA IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpAax MOHBI: XJIOPHUA-, OpOMUI-, HOAUI-, CylbdaT-, pocdar-,
KapOOHAT-, CUJIMKAT-aHHOHBI, THUAPOKCHI-HOHBI, KaTHOHBI aMMOHHUS,
MAarHusi, KaJblUsi, aTFOMUHHUS,

kenesa (2+) ukenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MMpCACTaBIIATh pPE3yJIbTaTbl 3KCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OMIIMPUYUCCKUC

3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aCMBIMI/I XUMHYCCKNMHU
ABJICHHUAMUA U IIPpOIECCaMU, IPOUCXOAAIINMHA B MAKPO- U MUKPOMUDPE,

0OBSACHATH MIPpHUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon [IposepsieMblii 3J1eMEHT COAEP/KAHUS

1 HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITIOHATUA

1.1 Ywuctsie BemecTBa U cmecu. CiocoObl pa3eieHus: CMece

1.2
JIEMEHTOB. 1IpOCTBIE U CI0XKHBIE BEIIECTBA.

ATOMBI U MOJICKYJIBI. Xumuueckre dyieMeHThl. CHMBOJIBI  XMMHYECKUX

1.3

OKHCJICHHUA

Xumunueckas popmyina. BareHTHOCTh aTOMOB XUMUYECKHX 3JIeMEHTOB. CTeneHb

COeTUHEHUH

3aKoH IIOCTOAHCTBA COCTaBa BCHIICCTB. OTHOCHTEILHAS aTOMHAas Macca.

1.4 OtHOCHTEeNBHAS MOJEKYIIpHAs Macca. MaccoBast OIS XUMHUYECKOTO JIEMEHTa B

15
BzanMocBs3s KOJIMYCCTBA, MACChI 1 YHCJjia CTPYKTYPHBIX €AVMHUI BCIICCTBA

KonmnuectBo BemectBa. Moabs. MomnsipHas macca. MossipHbIE 00BEM Ta30B.

1.6
3aKOH COXpAaHEHHUs MacChl BENIECTB. XMMUYECKUE YPaBHEHUS

duzndeckne U XUMHUYECKUE SBICHHMSA. XHUMUUYECKas p€akuusa nu eé IIPpU3HAaKH.

[lepuonuueckuii 3akoH U Ilepuogmyeckass cucTeMa XUMHYECKUX DSJIEMEHTOB

Mertannuueckas CBSI3b

2 .. MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [leproanyueckas cucteMa XuMu4deckux anementon J[. M.
2.1 Menpeneena. [leproapl ¥ rpymmbl. @U3NYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEPOB IIEpUOJA U IPYIIIbI 3JIEMEHTA
Ctpoenue aromoB. CocTtaB aToMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 PIEKTPOHHBIX obomouek aromoB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
Ilepuonnueckoit cucremsl /.. MeHnieneera
3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MepuoJOB, Kaius, Kaiblus (paguyca aTOMOB, AIIEKTPOOTPHILIATEIHHOCTH,
2.3 MeTajNIMYeCKUX U HEMETAJUTMUECKUX CBOMCTB) U UX COCAMHEHHUI B COOTBETCTBUH C
MOJIO)KEHUEeM 7yeMeHToB B [lepuonnueckoid cucreme U
CTPOEHHEM MX aTOMOB
3 CrtpoeHue BemecTsa
XuMHueckas cBs3b. KoBaneHTHass (monsipHas W HEMOJISIpHAsi)  CBS3b.
3.1 DneKkTpooTpHUIATENbHOCTD XUMUYECKMX  2JeMeHTOB.  MoHHas  CBs3b.




3.2

Tumnt KPUCTAUIMYECKUX PEIIETOK (aromMHasi, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKM U BUJAA

XUMHYECKOHN CBI3U

BaxHelre npeAcTaBUTEIM HEOPraHUYECKUX BenlecTB. Hemertamwibl u ux

COCAMHCHUS. Mertanisl ¥ uX COCANHCHU A

41

Knaccupukanuss ©u HOMEHKJIAaTypa HEOPTraHWYECKHX COCJAWHEHHH: OKCHIIOB
(comeoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) M HecoJeoOpa3yromue;
OCHOBaHUI (wénoumn u HEpPacCTBOPUMBIE OCHOBAaHUA); KHCJIOT
(kucmopoaconepxammue W OECKUCIOPOJHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIEH (CPETHUX U KUCIIBIX)

4.2

Dduznueckue M XUMHUYECKHE CBOWMCTBA MPOCTBIX BEIIECTB-HEMETAIIOB:

BOJIOPO/IA, XJIOPA, KACIOPOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckie W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAIJIOB: JIMTHA,
HaTpusd, Kajlusd, Marius U KaJlblud, aJIFOMUHH, KCIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ pan

HaIpsHKEHUH METaJUIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIa, aMMHAKA

4.5

dusnueckue ¥ XUMUYECKHE CBOMCTBA OKCHIOB HemerasioB: cepol (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ioayuenue

OKCHJOB HEMECTAJIJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: metawioB IA-IA rpymm, muaka, meau(ll) u

xenesza(ll, 1), TTonydenne oKcHI0B METAIIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAHUN M aM(pOTEpPHBIX THIPOKCHIOB (Ha MpuUMeEpe
THJIPOKCUJIOB ANMIOMMHUS, Kene3a, IuHKa). llomydyeHue ocHOBaHUH U

aM(pOTEPHBIX TUIPOKCH]IOB

4.8

OOmue XUMHYECKHe CBOWMCTBA KHCIOT: XJIOPOBOJOPOJHOHM, CEPOBOJOPOJIHOM,
CEepHHUCTOH, CcepHOM, a30THOU, ¢(ochopHOM, KpeMHHEBOU, YrojabHOW. Ocolbie
XUMUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M aA30THOM KHCIOT.

HonyquHe KHUCIOT

49

OO0u1re xuMu4eckrue cBoiCcTBa cpeHux coiiell. [lonyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOJ4, KHUCIOpOJda, aMMHAKa,

YIJICKUCIIOIO Ir'a3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, cepHoﬁ U a30THOM KHCJIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IG

CIIOCOOBI MOJIy4CHHA MCTAJIJIOB




412

I'eneTnyeckas CBA3b MCKAY KJIIaCCaMH HCOPIraHNYCCKHUX COGIII/IHGHI/Iﬁ

XHWMHUYECKUE PEAKLIUU

5.1

Knaccugukanuss XUMHYECKUX PEAKIMA MO Pa3IMYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY 3¢ deKry, 1o

N3MCHEHHIO CTCIICHEH OKMCICHUS XUMUYECKHX 3JIEMCHTOB

5.2

TennoBoit A3pPeKT XUMHUUECKON peakui, TePMOXUMHYECKHE ypaBHEHUS. JK30-

1 OHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKHUCIUTEIHLHOBOCCTAHOBUTEIILHEIE peaKkmuu. OKHCINUTEIN U BOCCTAHOBUTEIH.
[Ipoueccsl OKHUCIIEHUsI U BOCCTAHOBJIEHUS.  OJEKTPOHHBIN  OanaHc

OKHCIINTEILHOBOCCTAaHOBUTEIBHOM peaKkunun

2.4

Teopust >MeKTpOTUTUUECKOM Arcconnanuu. KaTHoHbI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTEI. CunbHbBIE U Cl1a0bIe OJICKTPOJIUTEIL. Crenenn Jucconuanmu

9.5

Peakiun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHMUS PEAKIMi MOHHOTO OOMEHa,

TTOJIHBIE U COKPAILIEHHBIE HOHHBIEC YPAaBHEHHUSI PEAKIINN

XHUMHS B OKpYXKarolas cpena

6.1

BemectBa m Marepuansl B IOBCEIHEBHOW JXHM3HHM 4YesoBeKa. be3omacHoe
VCIIOJIb30BAHNE BELIECTB M XUMHUYECKHUX PEeakUUid B J1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKHUX 0XKOraX MU OTPaBJICHUAX

6.2

XUMHUYECKOE 3arpsisHEHUE OKpY)Karollel cpelpl (KUCIOTHBIE MO0XKAU, 3arps3HeHue
MOYBBI, BO3/AyXa M BOJOEMOB), cIOCOOBl ero mnpeaoTBpamienus IlpenenbhHas
nonyctuMas  koHuneHtpanus BemectB (IIJIK). Pomp xumMum B pemieHun
DKOJIOTHUYECKHX Tpo0seM. VYCWwIeHHe MapHUKOBOro d3ddekra,

PaspymicHuC O30HOBOI'O CJIOsA

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHUS U UX COCIUHEHHI B OBITY,
MEJHIIMHE, TMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpumMeHeHHe MeTalIoB U
CIUIaBOB (CTajlb, YyryH, AIOPATIOMUHUMN, OpoH3a) B OBITY M MPOMBINIJICHHOCTH UX
coenuHeHui. [ToHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE

CIIOCOOBI 3allUThI UX OT KOPPO3UH

6.4

[IpupoHBIE MCTOYHHMKHM YTJIEBOJAOPOJOB (Yrojib, MPUPOIHBINM ra3, HEPTh),

MPOIYKTHI UX TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HCpBOHa‘{aJILHLIC MOHATHS 00 OPraHUYCCKUX BCUICCTBAX KaK O COCAUHCHUAX
yriepoaa (MeTaH, OTaH, JTWJICH, AlCTHUJICH, 3TAHOJI, I'NIUICPUH, YKCYCHas KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOrMYECKH BaXKHBIX BCIICCTBAX: JKUPAX, 6CJ'IK8.X, yriieBo4ax — U ux

POJIN B ) KU3HU YCJIIOBCKA




PacuéTsr:

7.1  mo dbopmynaM XUMHUYECKUX COCTHHEHHUN
7.2 |macchl (MaccoBOil) JOTU paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MO0 XMMHYECKHM ypaBHEHUSM
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