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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTAaBICHA Ha OCHOBE
TpeOoBaHUIl K pe3ysbTaTaM OCBOECHMS OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenacrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueli mporpaMMbl BOCTIUTAHUS U C YYETOM KOHIICTIIIUHU TMPENOJAaBaHUsl YIEOHOTO TpeaMeTa
«Xumusi» B 00pa3oBaTeNnbHbIX opranuszanusx Poccuiickoii @eneparium.

[IporpaMmma 1o XwMHuM Aa€T MpEACTaBICHHUE O IENAX, OOmed cTparerun OO0ydYeHUs,
BOCTIIUTAHUSA U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOrO TpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE NPEIMETHOE COJEpKaHUE, MPelyCMaTpUBAET paclpe/elieHne ero mo kKjaccam u
CTPYKTYpPUPOBAHHE IO pa3jiejaM U TeMaM MPOrpaMMBbl 10 XUMUH, ONIPEENseT KOJIUYECTBEHHbIE
W KauyeCTBCHHBIC XAPAKTCPUCTUKU COJCPKAHHS, PEKOMEHIYEMYIO TOCIEI0BaTEIHbHOCTD
U3YYCHUS XUMUU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKH Y4eOHOTO
IpoLecca, BO3PacCTHBIX OCOOEHHOCTEH 00y4aroImuXxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa JJis
peanu3anuu TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa30BaTEeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TakKe TpeOOBaHU K pe3ybTaTaM 00yUYeHHs] XUMUU
HAa YypOBHE IMeNell u3y4deHHWs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHON
JEeSTEIbBHOCTH 00YyYaroIIerocs o OCBOEHUIO YU4€OHOI 0 COJIepiKaHusl.

3HaHHUE XUMUH CITY>)KUT OCHOBOH 11 JOPMHUPOBAHUS MUPOBO33PEHHUS 00YyUarOIIEerocs, ero
MPEICTABJICHUI O MaTePUATHFHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLUHU BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHuss TIOOATBHBIX MPOOJEM YCTOWYMBOTO PpAa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUUECKOH, MUIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, IPOOIEM 3paBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXHOCTEH [l camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOW  JCATENHHOCTH,  OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKM3HHM, TaKk U B
npoeCCHOHAIBHOMN JeSTENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI IEJIOCTHOTO
B3TJIS/1a HA €IUHCTBO MPUPOJIBI U YEIIOBEKA, SBJISCTCS] OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUHN
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPHUPOAE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIIOTHUYECKOE OOpa3oBaHUeE
oOyyJaronuxcsi.

JlanHble HampaBiieHHs B OOy4eHHHM XUMHUU 00eCMedHBAIOTCS CHENUu(UKON coaep KaHus
y4eOHOro TpeIMeTa, KOTOPBIM SBISICTCS TIENarorMYecKd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XUMUU Ha OMPEIEIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHHS OPUEHTHPOBAH HA OCBOECHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUN XWMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATUH OPTraHUYECKOU XUMUHU.

CtpykTypa coaepaHusl MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa kK e€ m3ydenuro. CoaepaHue CKIQJBIBACTCS W3 CHUCTEMBI MOHATHUM O XUMHUYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XWUMHUYeckoil peakuumu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO TMPUHIMITY IOCJIEIOBATEILHOTO PAa3BUTHs 3HAHUM HAa OCHOBE
TEOPETHUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YY€HHUSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3H;

— MpEeJCTaBICHUN 00 NEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B paCTBOPaX.



TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITOJIHAS (DYHKIMU OOBSACHEHHsS W HPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJISAIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HaHUIO U METO/aM I03HaHus B Hayke. M3yueHnue xumMunn
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEeOHBIX MPEIMETOB:
«Oxpyxarommiit Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KIaccy.

[Ipyn u3yueHun XuMuM IPOUCXOAUT (HOpMHUpPOBaAHHE 3HAHUI OCHOB XUMUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON NIEeATETbHOCTH YelloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEUIIMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
NprOOIIEHNH K HAyYHBIM METO/IaM MO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(bopMUpPOBaHMM M pPa3BUTUU I[I03HABATEIbHBIX YMEHMH M HUX HIPUMEHEHUU B YyueOHO-
II03HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUl O€3011acHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3y4yeHHH XMMHMM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs BaXKHOE 3HAYCHUE
npuoOpeIH Takue LeIH, KakK:

— (hopMUpOBaHME MHTEIIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOILUMCS YCIIOBHIM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMaTHYeCKoe MpuoOUIeHHe OOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTENbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IIO3HAHUf,
(hopMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HOOOpa3HON MAESTENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JUIsl pa3IMYHbIX BUOB AEATEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
qycie YMEHHH OOBACHATh M OLCHMBATBH SIBJICHMUS OKPYXKAIOLIETO MHpA, MCIOJB3Ys 3HAHUS U
OTBIT, TIOJyYEHHBIE TPH HW3YYCHWH XHUMHH, TPUMEHATh WX TPH pemieHnH TpolieM B
IIOBCEIHEBHOM JKNU3HU U TPYAOBOH I€ATEIBHOCTH;

— (hopMupoBaHue y 00yHarOIMXCs TYMAaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XMMHUYECKHX 3HAHUU U BBIPAOOTKH SKOJIOTMYECKH LIEJIecCOO0pa3HOTro MOBEACHHS B OBITY H
TPYJOBON JEATENBHOCTH B LEJSIX COXPAHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpensl;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIIs ¥ HAPaBICHHOCTH AaJbHEUIIEr0 00ydeHMsl.

OOwiee yncino 4acoB, OTBEAEHHBIX IS M3YYEHHUS XMMHUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezielN0), B 9 kimacce — 68
yacoB (2 yaca B HEZICIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XUMUYECKHE MOHITHSA

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHUMHsS B CUCTeMe HayK. Tema u
BelecTBa. PuU3MYECKHE CBOWMCTBAa BEIIECTB. ATrperarHoe cocTosiHue BemecTB. [loHsitue o
METOJIaX MOo3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3iesieHus cMece.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DSJIEMEHTOB.
[IpocTbie 1 ci0KHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuuaeckass ¢dopmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHAst
Macca. MaccoBast 10JIsI XHMUYECKOTO 3JIEMEHTA B COSAMHEHUH.

KonunuectBo BemiectBa. Moinb. MomsipHass macca. B3auMocBsi3b KOJIMYECTBAa, MAacChl U
YuCia CTPYKTYPHBIX €IMHHUI] BEIIecTBa. Pacu€Trl o hopMynaM XUMHUYECKUX COSTUHEHUN.

®u3znueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakuuss U e€ MpU3HAKUh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE ypaBHeHUA. Kimaccupukammss XUMUYECKUX PEaAKITUi
(coenuHeHUs, pa3IoKEeHHsI, 3aMEILEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYIIOH, mpaBwiamMu paboThl B maboparopuu U MpuEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YUYCHHE M ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEUIECTB, HaOMoeHne pu3nyecKkux (IIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
POKATUBAHUE MEIHOW MPOBOJOKH, B3aMMOJCICTBHE MeJla ¢ KUCIOTOM) sSBIEHUI, HaOI01eHne
W ONMCAaHWE TPHU3HAKOB MPOTEKAHUS XHMMHUYECKHX peakiui (pasokKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3ydyenme cmocoOoB
pa3fiefieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BHIAPUBAHME, AUCTUIUIALINSA,
xpoMarorpadusi, TPOBEJCHHE OYMCTKH TOBAPEHHOM COJIM, HAONIOJEHUE W OIKCaHUE
pE3yIbTAaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
Mo/IeJIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 37€MEHT M IIPOCTOE BEIIECTBO.
Haxoxzaenue kuciopona B npupoze, Gpu3znyeckue U XMMHUUECKHe CBOMCTBA (PEaKIMi TOPEHHS).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIyd4eHHS KHUCIOpoJa B JlabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aljaoTpornHas MOAUQpUKAIUs
KHCJIOPOJa.

TemnoBoit 3¢h(dekT XUMHUYEeCKOW peakIMH, TEPMOXMMHYECKHE YypaBHEHHUS, 5K30- U
SHIOTEPMUUYECKHE peaKkiuu. TOMIWBO: yroidb W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylIieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemecTBo. HaxokneHue Bomopoja B MPUPOJE,
(u3nueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MonydeHus. Kuciaote! u conu.

Momsipabiii 00bE€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHUSM.

®uznueckue cBoucTBa BOJbl. Boma kak pactBoputenb. PactBopwl. HackllieHHble U
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpUMMOCTH BemiecTB B Boje. MaccoBasi JOJsi BELIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa W OYMCTKA
IPUPOJHBIX BOJ.

Knaccudpukanus nHeopranwdeckux coeaumHenuid. Oxcunubl. Kinaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoleoOpasyromue. HoMeHnknatypa
okcu0B. du3nyeckre U XUMUYECKHUE CBOKMCTBA OKCHIOB. [lomyueHnue okcuaoB.



OcHoBanmst. Knaccudukarusi OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuii. @u3nyeckue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @uznyeckue U XUMHUYECKHE
cBoiicTBa KuCaoT. Psan aktuBHoctu MetamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckne U XMMUYECKUE CBOWCTBa coseil. [lomydenne
COJIEH.

I'eneTnueckas cBsA3b MEXKy KJIacCaMU HEOPTraHUYECKUX COCTMHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJENIEHNE COJIepKaHusl KUCIopoia B BO3yXe, MOIyUYeHue, cooupaHue,
pacmo3HaBaHHe M HM3yYeHHE CBOMCTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOJCHUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHKHOBEHHUS W TPEKpAIEHUs TOpeHUs (Mmoxkapa), 0O3HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE HX CBOWCTB, MOJTy4YeHHUE, COOMpaHWE, pPAClO3HABaHUE U
W3y4YeHHEe CBOMCTB Bojopoaa (ropeHue), B3aumojeicTBue Bomopoaa ¢ okcumom memm (1)
(BO3MOKHO HCTIONB30BaHUE BUACOMATEPUATIOB), HAOMIOIEHUE 00PA3I[OB BEIIECTB KOIUYECTBOM
1 Monb, HccaenoBaHue OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM [JOJIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHNE OOpPa3IOB HEOPTaHMYECKUX BEILIECTB Pa3IMYHBIX KJIACcCOB,
HAOJIIOZICHNE M3MEHEHUS OKPAacCKM WHIUKATOPOB B PACTBOpAaX KHUCIOT U IICNIOYEH, M3ydeHUe
B3aumozeiicTeust okcuga menu (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajllaMH,
peakuuii HEeUTpalu3alu, T[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJlla IPYyTUM U3 pacTBOPA COJIM, PELIEHNUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « Baxxuelime
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Iepuoanyeckuin 3axkoH u Ilepuoanyeckasi cucremMa Xxumudeckux sjiemenros JI. M.
MengesieeBa. CTpoenne aToMoOB. XUMH4ecKasi ¢Bsi3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKK KJIACCU(PUKAIMM XUMHUYECKUX dJIeMeHTOB. [loHaTHe o rpymnmax
CXOIHBIX 2JIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCHUIBI U THJIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XumMudeckux odnemeHroB J[. .
MenpeneeBa. KopoTkonepuonHas u anmuHHonepuogHas ¢opmel [lepruoguueckoir cuctemsl
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Duznueckuid CMBICH
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX sdanep. HM3otombl. Onexktponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUYECKHX AeMeHTOB [leproaudeckoit CUCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
[Tepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUs paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EPUOAAM.

3nauenue [lepuogunueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. J[. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momnsipHas u HEToJIsIpHast) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

H3y4deHue o0pa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJEHCTBUE THUIIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT M ILIEJIOYEH, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPDI
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpEHUE, PEaKIIUU Pa3IOKECHHS, COCTUHEHNS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H NPU U3YYEHUU XMMMM B 8 KJlacce OCYLIECTBIISIETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX TMOHATUH, TaKk M MOHATHIH,
SIBJIFOIMXCS] CACTEMHBIMM JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, THUIOTE3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®usuka: Marepus, aToOM, JJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeN0, O0BbEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3NYECKHe BEJIWYMHBI, €IUHUIIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3B€3151, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYeCKas peaKust

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrtema XxuMudeckux anemeHtoB [l N.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KajlWs, KaJlbLUi U HMX COEIUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMEHTOB B [lepnoanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUYECKHX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEETKM M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOpPraHMYeCKHUX COEIMHEHUH, IeHeThYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMu4eckux peakuui Mo pas3jinyHbIM MPU3HAKaM (110 YUCIY U COCTaBy
YYacCTBYIOLIMX B pEaKUUH BELIECTB, IO TEmIoBOMY H(PQEeKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJIEHHS XMMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHUIO KaTanuzaropa). JDK30- U
9HAOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuyeckoil peakuuu. [Tonstre 06 0OpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsatue o
kartanuze. lloHdarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOIIME HAa CKOPOCTh
XMMHUYECKON PEaKIIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocCTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OallaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHCCOIMAllMM BELIECTB C pa3IUYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakuuu moHHoro oomeHa. YcinoBHsl MPOTEKAHUS PEAKIMM MOHHOrO OOMEHa, MOJHbIE U
COKpallEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAHUM U COJIEH B CBETE
NpeACTaBICHUNH 00 SJICKTPOIUTHYECKOW muccolrranvu. KadecTBEHHBIE pPEaKIWHW Ha HWOHBIL.
[TonsiTHe 0 TUAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJCISMU KPUCTAJUIMYECKHUX PEUIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3JCHCTBUS pa3IM4YHBIX
(akTOpOB, MCCIIEIOBAHUE SJICKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOILECCA IUCCOIUAINN
KUCJIOT, ILeno4ed M coield (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTepHallOB), IPOBEJCHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHHs peakluil MOHHOro obmeHa (oOpa3oBaHue
ocajika, BBbIJCICHME Tra3a, O0pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMid (FOpPEeHUE, peaKkiUH pa3iokKeHUs, COCAMHEHUS),
pacro3HaBaHHEe HEOPraHMYECKHX BELIECTB C TMOMOINBIO KAaYECTBEHHBIX pEaKlui Ha HOHBI,
pelIeHNe PKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBa Ha MpuUMepe XJopa (B3aUMOJEHCTBME C MeETaUlaMH, HeMeTallaMH,
miesiouamu).  Xioposogopon. CossiHas KHCIIOTa, XUMHYECKHE CBOWMCTBa, MOJy4YEeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOJa Ha OPraHM3M uesloBeKa. Baxxuelnue Xmopuasl
U UX HaXO0XJCHUE B MIPUPOJIE.

OOmast xapakrepuctuka 51eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYEeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIMK KUCIOpOJa U cepbl. XUMHUUECKUE CBOICTBA
ceprl. CepoBojmopos, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
NpEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenududeckue). XUMHUECKUE PpEeaKlUu,
JeKallde B OCHOBE MPOMBIIUICHHOTO Cloco0a MolydeHus cepHoil kuciotsl. [Ipumenenue
cepHoll Kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiys Ha cyibdar-uon. Haxoxnenue
ceppl M €€ COENMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKaIoIEH cpembl
COEIMHEHUSIMHU Cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLICHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymmbsl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHH OKHCICHMA. A30T, paclpoCTpaHEeHHE B MpHUpoJe, (U3NYECKUE HU
XuMHueckue cBoiictBa. Kpyrosopot azora B npupojie. AMMUax, ero pu3aniyeckue 1 XuMHUYecKue
CBOWCTBA, MoylyyeHue u npumeHenue. Coinu aMMOHUS, UX (prU3MUecKre U XUMUUYECKUE CBOMCTBA,
npumeHeHne. KayecTBeHHass peaknyss Ha MOHBI aMMOHUSA. A30THas KHCJIOTA, €€ NOJy4YeHHE,
¢usznyeckue M XMMHUYECKHE CBOMCTBa (0OlIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XUMHU4ecKoe 3arpsi3HeHHE OKpY’Kalolleld cpeiibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOKIH, 3arpsi3HEHHE BO3]yXa, MOYBbI U BOA0EMOB). Pocdop, algoTporHble MOAUPUKALNN
¢dochopa, dpuznyeckne u xummuueckue cpoiictBa. Okcua docdopa (V) u gocdopHast kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, moiydeHue. lMcmonp3oBanume ¢ochaToB B KadecTBe
MHUHEpaJIbHBIX YA00pEHUH.

OO6mas xapaktepuctuka 31eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCIEHHs. YTIEpOJ, alFIOTPONHbIE MOIU(BUKALIMH, PAaCIPOCTPAHEHUE B
npupojie, GU3NIecKne U XUMHIECKUE CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3MUEcKue U XMMHUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTE3a IN100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dexr. YronpHas kuciora u eé
cony, WX (pU3MUECKHe M XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAMLUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoa
(MeraH, 9TaH, STWUJIEH, AallETWIEH, 3TaHOJ, IJMLEPUH, YKCycHas Kuciorta). IllpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, He(QTb), MPOAYKTbl HUX NepepadOTKU
(6eH3uH), UX POJIb B OBITY ¥ MIPOMBINIIICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BaXKHBIX BEIICCTBAX:
KHUpax, Oellkax, YIJIeBOJaXx — M MX pPOJM B JKM3HM ueloBeka. MarepuanabHOE €AMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U IPUMEHEHHE.
CoenuHenuss kpemHusi B mpupoje. OOmue mpencraBieHus o0 okcuae kpemausa (IV) u
KpeMHHUEBOM kuciote. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue



CTPOMTENIbHBIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€301MacHOTO UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3y4eHHe 00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHMCIIOTHI, IPOBEJACHHE
KauyeCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpaxaromue (U3NYeCKue U XUMUYECKHE CBOMCTBA rajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIIEHHE C O0pasliaMu XJIOPUAOB (TaJOr€HHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJ€OMATEpHaoB), HaOdIofeHHe Tpouecca oOOYIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yUYE€HUE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOMU
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cynb(paT-WOH U HAOIOJeHHE MpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa U UX COCAMHEHUN
(BO3MO>KHO HCIIOJIb30BaHHE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI00pEHHIA,
MOJIy4eHHEe, COOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KayeCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ocdaT-uOH M H3y4YEeHHE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAIMYECKUX PEIETOK aiaMmasa,
rpaduta, ¢ymwiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aICOpPOIMU PACTBOPEHHBIX BEIIECTB
AaKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOra3a, MojlyyeHue, coOupaHue, pacro3HaBaHue
U U3y4YEHHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJEHHE KAaueCTBEHHBIX peakuuil Ha kapOoOHAT U
CHWJIMKAaT-HOHbl W H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJICHHE C NPOAYKLHEH
CHUJIMKAaTHOM IPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a1a4y 1o Teme «BakHelmue
HEMETAJIJIBI U UX COCITUHEHUS.

MeTa/uibl M UX COeIMHEHUS

OOmast xapakTepUCTHUKA XUMHYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM HX
nonoxxenus B [lepronnueckont cucteMe xumudyeckux aemenToB 1. . Menaeneesa u crpoeHust
atoMoB. CtpoeHue MeraioB. Mertamudeckass CBsI3b M METaJNIMYecKas KpHUCTaUIMYeCcKas
pemérka. DJIEKTPOXUMHUYECKUHN psJ HanpsokeHU MerauioB. DuU3MYecKHMe M XUMHYECKHE
cBoiicTBa MeTayuoB. OO1IMe crocoObl mosyyeHust MeTaioB. [IoHATHE O KOPPO3MM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH32a) U
UX MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenoynbie MeTauibl: osokeHue B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE MX aTOMOB, HaXOXKJeHUE B mnpupone. Pusnueckue U XUMUUYECKUE
CBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{emoyHO3eMENBbHBIE METAJUIBI MarHuil M KajabUui: MnojoxeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMmeHtoB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJIEHUE B
npupojae. PU3NYeCKue U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedmme coeauHEHUs
KaJbIus (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B llepumonmyeckoil cucteme XumMuueckux syeMmeHToB [l U.
MeHeneeBa, CTpOCHHE aTOMa, HaX0XKJAE€HUE B mpupoae. Ouznyeckre U XUMHUYECKUE CBOMCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepmonuueckoid cucreme XuUMHUeCKuX 3neMmeHTtoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaX0XKJACHHUE B npupoae. Pusznyeckre U XMMUYECKUE CBOMCTBA
xene3a. Okcunsl, ruapokeunsl u conu skenesa (II) m xemesa (III), mx cocraB, cBoiicTBa U
IIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIUIaBOB, HMX (U3MYSCKUMHU CBOWCTBAMH,
U3y4YEeHHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONBb30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJblUs U HATPUS C BOJIOM (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB), HCCIEIOBAHUE CBOWCTB JXECTKOW BOJBI, MpoOIlecca TOPEHHs IKeleza B



KUCIIOpOJe  (BO3MOXXHO  HUCIOJIb30BAaHUWE  BUIEOMATEPHUANIOB), IPU3HAKOB  MPOTEKaAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KaJbllUs, AIFOMUHUS, IUHKA, xene3a (I1) u xenmesa
(III), memu (1), HaOnroieHWe U OMHMCAHKE MPOIIECCOB OKPAIIUBAHUS TIAMEHH MOHAMH HATpHS,
KaJIisl U KaibIUsl (BO3MOXKHO HCIIOJIB30BAHKME BUIEOMATEPHAIIOB), UCCIEOBaHUE aM(POTEPHBIX
CBOMCTB I'HJIPOKCHUA AJIFOMUHHUS U TUAPOKCUIA [IUHKA, PELIEHNE DKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHeme MeTamibl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 maTepuansl B TOBCEIHEBHOM JKM3HU YEJIOBEKA. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomb MpU XUMHUYECKHUX OXKOTrax H
OTPAaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKAroIIel cpelbl (MpeaenbHas TOMyCTUMAasi KOHIIEHTPALUS
Benlects, nanee — [1/1K). Ponbs XxuMuu B pemieHu# 3KOJI0THYECKUX IPOoOIIeM.

Xumuueckuii IKcnepumenm:

H3y4deHre 00pasIioB MaTepruaaoB (CTEKIIO0, CIIJIaBbI METAJUIOB, TIOJIMMEPHBIC MAaTEPHUAIIb).

Mesicnpeomemmuole céazu

Peanuzanust MeXnpeaMETHBIX CBA3€H MPU M3YYEHWH XUMHUHU B 9 Kiacce OCyIIECTBIAECTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SABJISOIIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHSTHS: HAy4YHbIH (akKT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHajau3,  CHUHTE3,  Kiaccupukauus,  TMEPUOJAMYHOCTh,  HAOIIONECHHME,  IKCIICPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOICIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATEPUAITHI.

®dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsd, NPOBOJHUKH, IOJYIIPOBOJHUKH,
JTUDJIEKTPUKHY, (DOTOIJIEMEHT, BEIECTBO, TeJI0, 00BEM, arperarHoe COCTOSTHHE BElIecTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEmETKa, CIUIaBbl, (U3HUECKHe BeJIMYMHBI,
€IMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢ortocunrtes, npixanue, O6mochepa, 3KocHcTeMa, MUHEpalbHbIE YyI0OpeHMUs,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEILHBIE BEIIECTBA.

l'eorpacdusa: armocdepa, rtumpochepa, MuHEpandbl, TOPHBIE TOPOJBI, TOJE3HBIC
MCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUT'aKOTCA B XO/JI€ O6yquI/I${ XUMHHU B €IUHCTBE y‘IG6HOI>i ¥ BOCITUTATEIILHOM ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULHOHHBIMU  POCCHUHCKMMM  COLMOKYJBTYPHBIMM UM  JyXOBHO-
HpPaBCTBCHHBIMU HCHHOCTAMMH, MPHUHATHEIMU B 06IIIeCTBe npaBujIaMM U HOpMaMH IOBCIACHUA U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLIMAIM3ALNN 00YYarOIUXCS.

JImaHOCTHEIE PE3YIBbTATEI OTPAXKAIOT TOTOBHOCTH 06yqalonmxcs[ PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALUN M PAaCUIMPEHUE OIbITa NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOI'O OTHOIIEHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TIOHUMAaHMS 3HA4YeHHUs XMMUYECKOM HAayKd B JKM3HM COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIaJIETh JTIOCTOBEPHON MHGpOpManueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa U oOlIEeCTBa;

2) rpakIaHCKOr0 BOCIIMTAHUS:

MMPpEACTAaBIICHHUA O COHUAJIIBHBIX HOpMax M IIpaBUIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIeI0BATENbCKOW, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOPa3HON COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, I03HABATENbHBIX 3a/1a4,
BBITIOJTHCHUHU XHUMHWYCCKHUX OSKCIICPUMCHTOB, CO3JaHHUN y‘-Ie6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHUIO0 M B3aMMOIOMOIIM B IMpoLeccCe 3TOW yuyeOHOM NesTeTbHOCTH, TOTOBHOCTU
OILICHUBATh CBOE NMOBCACHUEC W IIOCTYIKHM CBOUX TOBapI/IHIGﬁ C IMO3WIMKU HPABCTBCHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 NO3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTaBICHUS O  BEIIECTBE UM  XMMHMUYECKOHM  pEaKiuH,
COOTBETCTBYIOII[UE COBPEMEHHOMY YPOBHIO Pa3sBUTHSA HAYKHM M COCTABIAIOIINE OCHOBY JUIA
NOHUMaHMA  CYIIHOCTH HAyyHOW KapTHHbI MHpa, NpEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/bI, B3aUMOCBA35IX YEJIOBEKa C MPUPOJHON Cpeoi, O posn
XMMHUU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBIC Ha IIOJIYUYCHHEC HOBBIX 3HAaHUHA TI0 XHUMHH,
HEoOXoIuMble Uil OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB W SBJICHUH, IO3HABATEIbHOM,
UH(POPMALMOHHOW M YUTATEIHCKON KYJIBTYpBI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIHHOMN paObOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JHUTEpaTypod, AOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYeHHMIO M TO3HaHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHOM U HCCIEA0BATEIbCKON JEATENIBHOCTH, K OCO3HAaHHOMY BbIOOpY
HaINpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 JKW3HU, OCO3HAHHME IIOCIEACTBUH W HENpPUSATHE BPETHBIX
NpUBbIUEK (YHOTpeOJIEHUsI alKOrojs, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOOACHUS
paBwJl OE30MaCHOCTH TPH OOpAIIEHUH C XWUMHYECKHMMH BEIIECTBAMU B OBITY H peaibHOU
KHU3HH;

5) TpyA0BOro BOCIMTAHUSA:

UHTEpEC K MPAKTUYECKOMY M3YUYEeHHUIO Npodeccuil 1 Tpyia pa3inyHOro poja, yBakeHHe K
TPpyAy MW pe3yjiabTaTaM TPYAOBOM JEATEIIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
IOPEIMETHBIX 3HAaHWW 1O XWUMHHM, OCO3HAaHHBIH BbIOOp WHAMBUAYAIBHOM TpaeKTOpUU



IOpOJOJKEeHNsT O00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi nmpodeccuoHaNbHON NeATeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ecCHOHANBHOM cpee;

6) IK0JI0TMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU I11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAaHUE IIEHHOCTH 370pPOBOr0 U Oe30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHHUs paBUil O€30MacHOT0 MOBEACHUS IpU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYalMsX, YTPOXKAIOIINX 340POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUS, IMOJydaeMble NpU HM3YYEHUU XUMHH, JUJIS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKaroIled PUPOAHON CPEOil, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KyJbTYpPBbl, OCO3HAHHUS INI00ATHOTO XapaKTepa 3KOJOTHYECKHUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, HKOJIOTHUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
[T03HABATEIbHOW, KOMMYHHKAaTUBHOM U COLIMAIBHON ITPaKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33pEHUs OOILIEHay4Hble MOHATHS (3aKOH, TEOpHs, MPUHILIMII, TUNOTe3a, (HaKT, CUCTEMA,
IPOLIECC, IKCIIEPUMEHT U JPYTroe€.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayYHOW KapTHUHE MHpa, U yHHMBEpCalbHble Y4eOHbIE NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PETyJSATHUBHBIE), KOTOpbIE OOECIeYMBAaIOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCaIbHbIC Y4eOHbIE JeHCTBUSA

Ba3zoBble joruyeckue geiicTBus:

YMEHMSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICA XUMHYECKUX TOHATHH  (BBIIEIATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHITUAMH), UCHOIB30BATh MOHATHUS ISl OOBICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KiacCU(pUKALUU
XMMHUYECKHX BEILECTB U XMMHUECKHUX PEaKLUi, yCTAHABINBATh PUYMHHO-CIICICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yU€HUsl, CTPOUTH JIOTUUECKUE pacCyk/IeHUsl (MHAYKTUBHBIE, 1€JyKTUBHbIE,
10 QHAJIOTUH), 1€1aTh BBIBOABI U 3aKIIIOYECHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce NMO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUUECKHH 3HaK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyna M YypaBHEHHE XHMHYECKOM peakuud — TpH PpELIeHHH YydeOHo-
NO3HABATEJIbHBIX 3a/Jad, C Y4YETOM OTHUX MOJENBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XUMHAYECKHX PEaKIWH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJACTBEHHBIE CBSI3U H
HNPOTUBOPEUHSI B U3y4aeMbIX MTPOLECCAX U SBICHUSAX.

Ba3oBble nccienoBaresbckne 1eHCTBUA:

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTAa IMO3HAHUSA, a
TaK’K€ B KayeCTBE OCHOBBI il (OPMUPOBAHUS TUIOTE3bl 10 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3alMM M MPOBEACHHUIO YUYEHHYECKHX
SKCHEPUMEHTOB, YMEHHE HaOII01aTh 3a X0/10M MpOLiecca, CAaMOCTOSTEIbHO IPOrHO3UPOBATh €TI0
pe3ynbTar, (HopMyIUpOBaTh OOOOIICHHS M BBIBOIBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEI0BaHMsl, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHUE BbIOUpAaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALMIO PA3IUUHBIX BUI0B
¥ OpM IMpEaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa



XMMHUYECKOTO COJIEpKaHus, CIpaBOYHbIE Mocodus, pecypchl HHTepHeTa), KpPUTHUYECKH
OLICHHUBAThH MTPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHSATh Pa3IMuHble METO/IbI U 3aMpOChl MPU MOUCKE U 0TOOpe nHpOopMaluu U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX ISl BBINIOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOr0 THUMa, MPUOOpETeHHe OIblTa B 00JacTH HCIOJIBb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYpO aKTHBHOT'O MCIIOJIb30BAHMS Pa3IMUHbIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYI0 (OpMYy THpeAcTaBICHUS
nH(poOpMallMd ¥ WJUTIOCTPUPOBATH pelIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AHarpaMMaMH,
npyrumu popmamu rpauku U ©X KOMOUHALUSAMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4yeOHOW M HCCIeA0BaTEIbCKOM
NesITeIbHOCTH HH(POPMALIHIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KaIOLIEe MPUPOIHON CPEIBI.

KomMyHHUKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

yMEHHsI 3aJaBaTh BOIPOCH (B XoJe Juaiora M (Miu) AMCKYCCHH) IO CYILIECTBY
oOcyxmaeMoil TeMmbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJYyUYSHHbIE Pe3yJIbTaThl I03HABATEIBHOM 1€ATENBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCHEepUMeHTa (J1abOpaTOPHOIO OmbITa, J1a0OpaTOpHOM pPabOTHl MO HCCIEAOBAaHHIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOM U
UCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIMSA COBMECTHBIX JEUCTBUM, OINpe/ie]IeHNe KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee dS(@eKkTuBHbIE CMOCOObI pelleHHss y4eOHbIX W [O3HABaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIH KOPPEKTUPOBATh NPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIMOJIHEHUM 33/1aHUil ¢ y4€TOM TMIOJlyuyeHHMs HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yJIbTaTa 3asiBJICHHOM LU,
YMEHHE MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUH 3a/1aHU.

HNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ysbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJEpXKaHMA,
YCTAHOBJICHHOTO JaHHOW (exepanbHONW pabodell MporpaMMoOH, BBIIENISIOT: OCBOCHHBIC
o0yyarolMMHUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeaMETHOW 00acTH «XUMHs», BHIBl NEATCIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaLny, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K konmy oOydenust B 8 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLIUXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHUNA: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISIpHAasT Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JOJs XUMMYECKOrO 3JIEMEHTa B COCIAMHEHHM, MOJISIPHBIH O00BEM, OKCHUJ,
KHUCJIOTA, OCHOBaHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peakuus, KilacCU(pUKalMsg peakUui: peaklUM COEIUHEHUS, PEaKIMU Pa3I0KEHUs, pEeaKlUH
3aMeIICHUs, peakuu 0OMeHa, 9K30- U SHIOTEPMUUECKHUE PEaKIiH, TeIUIOBoU 3 ekt peakum,
SJIpO aTOMa, JIEKTPOHHBIN €10 aroMa, aTOMHas OpOUTallb, PaANyC aTOMa, XUMHUYECKas CBSI3b,
HOJISIpHAsl U HENOJsipHas KOBaJEHTHAas CBs3b, MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BellecTBa (IPOLIEHTHAasI KOHIIEHTpallKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OTMCAaHUU BEIIECTB U UX MPEBPALLEHUII;
UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJICHUS (POpPMyJl BEIIECTB M ypaBHEHHUH
XUMUYECKHUX PEAKIIUI;
OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAAJIC)KHOCTh BEUIECTB K OINpeneIEHHOMY Kiaccy
COEZIMHEHUH 1o popMyiiaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS M MOHHAs) B HEOPTaHMYECKUX
COEJIMHEHUSX;
packpsiBaTh cMbIci [lepuonnyeckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh NOHUMAaHKE
MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XHUMHUYECKMX JJIEMEHTOB OT HX IIOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;
ONHKCHIBATh U XapaKTepHu3oBaTh TabmuuHyio ¢opmy lleproguueckoil cUCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MoArpynmna (A-rpynmna)» u «mnododnast noarpynmna (b-
rpymnmna)», Majblie ¥ OOJbIINEe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaOIUIIE
«Ilepnogmueckass cucrema xumuueckux odiaeMmeHToB JI. WM. MenaeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTUKAaMHU CTPOCHHMS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB MW 3apsan sjapa, odiiee
YHCIIO 3JIEKTPOHOB U PACHPECIICHNE UX 0 3JIEKTPOHHBIM CIO0SAM);
KJaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEAKIIUU
(TI0 YKCIy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY P HEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
HNOJTBEPXKJas  ONMCAHME IpPUMEpPaMHM  MOJEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XMMHYECKHUX PEaKIINi;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALICHUN B Pa3IMYHbIX yCIOBUIX;
BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa N0 (OopMyJie COSIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;
IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPDABHEHHUE,
0000111eHIEe, CUCTEMATHU3AIINI0, KIaCCU(UKAIUIO, BBISIBICHUE MPUINHHO-CIICJCTBEHHBIX CBS3eH
— I M3YYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHM, €CTECTBEHHO-HAYYHBIE METOJBI
NO3HaHUsI — HaONIOJIeHUWe, HW3MEpEHUe, MOJEINPOBAHUE, OJKCIEPUMEHT (peaslbHbIll U
MBICTICHHBIN );
ClIeIoBaTh MpaBUilaM IOJIb30BaHHUSI XUMUYECKOW MOCYJ0N U 1abopaTOpHBIM 000PYJOBaHHUEM, a
TakKe MpaBUIaM OOpPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMUSIMHU MO BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJYYEHHIO U COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIOpPOAa), MPUTOTOBIEHUIO PACTBOPOB C OMpeAeNEHHOM MaccOBOW oyei
pacTBOPEHHOTO BEILIECTBA, IUIAHMPOBaTb W TMPOBOJAUTH XHMUYECKHE DSKCIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB INENOYEH W KHUCIOT C TMOMOIIBI0 HMHIWKATOPOB (JaKMyc,
(beHondTaNeHH, METUIOPAHXK U APYTHE).

K koHiy obydenus B 9 kiaacce mpeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMUYECKUUA 3JIEMEHT, aTOM, MOJIEKyJa,
MOH, KaTHOH, aHWOH, TMPOCTOE  BELIECTBO, CJOKHOE  BELIECTBO,  BaJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas pEaKUus, XUMUYECKas CBs3b,
TETUIOBON 2(PQEKT peaxiyu, MOJb, MOJISIPHBIA 00BEM, PacTBOp, SIEKTPOIUTHI, HEIIEKTPOIIHTHI,
INEKTPOIIUTHYECKAsT JTUCCOLMAIUS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble H HEOOpaTHUMBIE pPEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIC
peaklUMH, OKUCIUTEIb, BOCCTAHOBHUTENb, OKUCIECHUE M BOCCTAHOBIIEHHE, aJUIOTPOIHUS,
aM(pOTEpHOCTh, XMMHYECKasi CBA3b (KOBaJCHTHAs, MOHHAs, METAUNINYECKas), KPUCTAITHIeCcKast



pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKLUH, MPEAEIbHO
nomyctumas konueHtpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHUS (POpMyJl BEIIECTB M ypaBHEHHUH
XUMHUYECKHUX PEAKIIUN;

ONpEAEATh BAJIEHTHOCTb M CTENEHb OKHUCIEHHS XHMUYECKUX DIJIEMEHTOB B COEIUHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K OMPEIEIEHHOMY KIAcCy COEIWHEHUH IO
(dbopmynaM, BUJI XUMHUUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOH (opmyse, XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEANHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIIECTBA;
packpeiBaTh cwmbici [lepuonnueckoro 3akona [[. M. MeHneneeBa W AEMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCHIBaTh M XapaKTepH30BaTh TaOnuuHyo ¢opmy Ileprognueckoid cucTemMbl
XMMHUYECKHUX 3JIEMEHTOB: pasziiMyaTh MOHATUS «IJIaBHas moArpymnna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», maneie u OGojbliMe HEpUOIbl, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJWYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] Apa, oOlee YUCIIo 3JIEKTPOHOB M pacIpe/ielieHHue ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COEJUHEHMM B Ipelenax MajblX NEPUOAOB U IJIaBHBIX NOAIPYII C YUYETOM CTPOCHHS HX
aTOMOB;

KJaccu(uIMpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHe BELIECTBA, XUMUUYECKUE PEAKIIUU
(Mo uWcay W COCTaBy Y4YacTBYIOLIMX B pEaKIMM BELIECTB, MO TemioBoMy 3(hdexTy, 1o
M3MEHEHUIO CTENIEHEW OKHCIICHHSI XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClENU(PUUIECKHE XMMHYECKHE CBONCTBA IMPOCTHIX H
CJIOXHBIX BEILLECTB, MOATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

COCTaBJIAITh YPABHEHUS AIEKTPOJIUTUYECKON TMCCOLMALINN KUCIIOT, UIEJIOUEH U COJIEH, TIOJIHBIE U
COKpaIEHHBIE YPaBHEHMsI PEAKIMII MOHHOTO OOMEHa, YpaBHEHMs PEaKIUil, TOATBEPKIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMHU PA3IIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLIUi MOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOI0 OajlaHca 3TUX PEeaKIHA;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUYECKHX TPEBPAIIECHNAN B PA3JIMUHBIX YCIOBHSX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa O (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;

coOuro1aTh MpaBUiIa MOJIB30BaHUS XUMHUECKOW MOCyZoi U 1a00opaTOpHBIM 00OpYZOBaHUEM, a
TaK)Ke MpaBuiia 0OpallleHUsl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYEHUIO M COOMpAaHHIO ra3000pa3HbIX BEILIECTB
(aMMMaKa 1 yrieKkucsoro rasa);

IPOBOAMUTH PEAKIMM, MOATBEPKIAIOUIME KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX BEILLECTB!
pacro3HaBaTh OMBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOAHI-, KapOoHat-, docdar-, cunmkar-,
cyiabdar-, TUAPOKCHUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3Y4YEHHBIX METaJJIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATU3aLUIO, BBISIBJICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — JUISl U3y4YEHUs
CBOMCTB BELIECTB M XHMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METOJABI IIO3HAHUSA —
HaOJII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, SKCIIEPUMEHT (pEeabHbIN U MBICIICHHBIH).

B ¢denepanbHbIX U perHOHATBHBIX MPOIEIYypax OIEHKH KauyecTBAa OOpa30BAHMS HCIIOJIB3YETCs
nepedeHb (KoauduKaTop) pachpeneleHHbIX IO KjaccaM TMpOBEpPSEeMbIX TpeOOBaHUU K



pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl  OCHOBHOTO — OOIIETO
00pa30BaHMs U PJIEMEHTOB COJIEPKaHUS IO XUMUH.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon . .
T IIpoBepsiemble IpeIMeTHBIE PEe3yJILTATHI OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOI
T MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHus
1 I1o Teme: «IlepBoHAYaIBLHBIC XUMUUECKUE TOHITHUS
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHSTHHA: aTOM, MOJIEKyJa, XUMHYECKHI 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOJHAS W HEOIHOPOIHAs), BaJICHTHOCTb,
OTHOCHTENIbHAsI aTOMHAs M MOJICKYJISIpHAs Macca, KOJTMYECTBO BELIeCTBa, MOJIb, MOJIAPHAs Macca,
1.1 MaccoBas JIOJIsl XHMAYECKOTO AJIEMEHTA B COSAMHEHUH, MOJIAPHBIA 00BhEM, XMUMHUYECKas PeaKIus,
KJIacCCU(DHKAIMS PEaKIMiA: PeaKUi COSTUHEHHS, PEaKIMH Pa3I0XKCHUS, PEaKIUU 3aMEIICHUS,
peaknuu oOMeHa, dK30- M DHAOTEPMHUYECKHE PEAKIMH, TEIUIOBOH A((dexT peakiuu, pacTBop,
MaccoBasi 01 BelecTBa (MPOICHTHAs KOHIICHTPAIKs) B PACTBOPE
12 AJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHA U MPUMEHSITh STH TOHATHUS TIPH
) ONMCAHHUH BEIIECTB M UX MPEBPAIICHUI
13 WCTIOJIB30BATh XMMHYECKYIO CHMBOJIMKY MJISi COCTaBJICHUS (DOpMyN BEIIECTB W ypaBHEHHMA
) XIMIYECKUX PEaKIHi
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
' MOJICKYJISIPHOT'O YUCHHMsI, 3aKOHA ABOTaIpo
1.5 ONPEJCIISITh BAIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
L6 KJIaCCH(PULMPOBATh XUMHUYECKUE pPeakIMU (M0 YUCIYy M COCTaBy YYAaCTBYHOIIUX B peakuuu
) BEIECTB, 110 TEIIOBOMY b dheKTy)
1.7 BBIUHCIISATh OTHOCUTEILHYIO MOJICKYIIIPHYIO M MOJISIDHYIO MacChl BEIICCTB
1.8 BBIYHCIISITH MACCOBYIO IO XHUMHUYECKOr0 3JIEMEHTA 10 (hopMyIie COeTUHEHNS,
1.9 BBIYMCJISTH MACCOBYIO JIOJIKO BEIIECTBA B PACTBOPE
110 MPUMEHSTh  ©CTECTBEHHOHAYYHBIC  METOJABl  ITO3HAHWUS —  HAONIOJICHWE, W3MEpPEHUe,
) MOJICIMPOBAHHUE, SKCIIEPUMEHT (PeabHbIN M MBICICHHBIHN )
2 I1o Teme: «BaxkHeime npeacTaBUTEIN HEOPraHMISCKUX BEIIECCTB)
2.1 PACKPBIBATh CMBIC]I OCHOBHBIX XUMHYCCKUX MOHITHI: OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb
2.2 ONPEICIIATh NPUHAIICKHOCTD BEIISCTB K ONPEACIEHHOMY KJIACCY COSAMHEHUHN 10 Gopmyiam
2.3 KJIacCH(HUIIPOBATh HCOPTAaHUICCKHE BEIICCTBA
XapaKkTeprU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
2.4 TOATBEPIKAasi ONMCAHNE TPUMEPAMHU MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKHX
peaKIui
25 MIPOTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOTO COCTaBa, BO3SMOXXHOCTH
] MMPOTEKAHMS XMMHUICCKHUX IIPEBPAIICHUN B PA3IMUHBIX YCIOBHIX
26 CJIeI0OBaTh TPaBHUIIAM TIOJH30BAHUS XUMHUYECKOH IMOCY/I0M M J1ab0paTOpHBEIM 00O0PYIOBAaHUEM,
' a Tak)Ke MpaBHIaM OOpaIlCHUs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIHSIMH 110 BBIIOJIHCHHIO




Kox
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsieMmble MpeqMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
MPOrpaMMbl 0CHOBHOT'0 00111er0 00pa30BaHusl

71a60paTOPHBIX XMMHYECKHX OIBITOB II0 IOJYYEHHIO M COOHMpPAHHMIO ra3000pa3HBIX BEIIECTB
(BoopoJia M KHCJIOPOJa), MPHUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOW MAacCCOBOHM mojei
pPacTBOPEHHOTO  BEMIECTBA, IUIAHHPOBATh M MPOBOJUTH XUMHUYECKHE IKCIICPUMEHTBHI
[0 PaclO3HABAHHWIO PACTBOPOB INEIOYEH M KHUCIOT C IIOMOIIBIO HHAWKATOPOB (JaKMYyC,
(beroIdTAIENH, METHIIOPAHK U IPYTHE)

2.7

IIPOBOJHTH paC‘IéTLI 110 YPAaBHCHHIO XUMHYECKON pCaKn

ITo Teme: «llepnommueckuii 3akoH u Ileprognveckas cucrtemMa XuUMHUECKHX 3nemeHTtoB [[. M.
MenneneeBa. CrpoeHne aroMoB. XuMHYeCKas CBsI3b. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC
pEaKIUMY

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHUX MOHITHUH: SAPO aToMma, 3JEKTPOHHBIN CIO0M aToMa,
aToOMHasi OpOHUTaNb, paAnyC aroMa, XUMHUYECKas CBS3b, MOJIPHAS M HETOJISIpHAs KOBAJICHTHAS
CB$I3b, DJIEKTPOOTPHULIATEILHOCTh, HOHHASI CBA3b, MOH, KATHOH, aHUOH, CTEeIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IDOBaTI) XHUMHUYCCKUE 3JICMCHTBI

3.3

OMKCHIBATh W XapaKTepu3oBaTh TaOauuHyro (opmy I[lepHoauuecKkoi CHCTEMbI XUMHUYCCKHX
3JIEMEHTOB: pa3jMyaTh MOHATHA «TJaBHas moArpynmna (Arpymma)» W «mododHas MOArpyIa
(brpymma)y, «Majabiey U «00JbIINEY IEPHOIBI

3.4

packpbiBaTh cMbici [lepuoamueckoro 3akona /.M. MeHeneeBa: JeMOHCTPHUPOBATh MTOHUMAaHUE
MEPUOINICCKON 3aBUCHUMOCTH CBOWCTB XHMMHYECKHX JJEMEHTOB OT UX TIOJIOXKEHUS B
Ilepuoguueckoit cucreme

3.5

COOTHOCHTH 0003HaYCHHs, KOTOPbIe UMEroTCs B Tabmuie «[lepromuieckas cucteMa XUMHUECKUX
anemenToB /.M. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (cocTaB u 3apsia aapa, obmree YUCIIO 3JIEKTPOHOB
U pacupeiesIeHHe MX M0 DIEKTPOHHBIM CIIOSM)

3.6

OIpCaACIATh CTCIICHLb OKUCJICHU 3JICMCHTOB B 6I/IHapHLIX COCIMHCHUAX

3.7

OIIPENEIATh BUJL XUMUYECKOU CBsI3U (roBaseHTHAA u HOHHAa)

B HCOPTaHHYCCKHUX COCANMHCHHUAX

9 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

Ilo Teme: «BelecTBO U XUMHUYECKas PCaKLUsg»

1.1

PacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX MOHATUI: PACTBOP, JIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPONUTHYECKAs AMCCOIHMALUS, PEaKIWd HOHHOTO OOMEHA, KaTajlH3aTop, XUMHYECKOe
paBHOBecue, oOpaTHMble M HEOOpaTUMblE PEaKUUH, OKHCIUTEIHbHOBOCCTAHOBUTENbHBIE
peaKuy, OKUCIIUTENb, BOCCTAHOBHUTEb, OKHUCICHHWE W BOCCTAHOBJICHUE, aJJIOTPOIIHS,
aM(OTepHOCTh, XMMUYECKasl CBSA3b (KOBAJCHTHAS, MOHHAS, METAJUTMUECKAast), KPHCTAIUTNIECKAs
pelETKa, CIjIaBbl, CKOPOCTb XUMHUYECKOH PeaKkLuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH U MNPUMCHATDh 3TU NOHATUA

IIPH ONMCAHMH BEIIECTB M MX MPEeBPaIICHUI

1.3

COCTABJIATh YPaBHCHUA BHCKTDOHHTHHGCKOIZ Jucconyanuuy KMCJIOoT, 1eso4uen u CO.]'ICfI, I10JIHBIC




Kon
NMPoBePsSieMOro

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

pe3yjabTara

M COKpAIlIEHHBIC YPaBHEHUS PEaKIMii HOHHOro oOMeHa

1.4

pacCKpbIBaTh CyHIIHOCTb OKHUCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaK]_II/Iﬁ IOCPEACTBOM
COCTAaBJICHHU 3JICKTPOHHOI'O OajaHca dTHX peaKquI

1.5

IIPOBOANTH paC‘{éTLI 110 YPAaBHCHHIO XUMHUYECKOMN pCaKuun

Ilo remam: «HemeTamisl 1 MX COCIUMHCHUA» U «MeTamibsl U X COCIMHCHUA»

2.1

XapaKTCpUu30BaThb (OHI/ICBIBaTL) 06]].[1/16 u CHCLII/I(i)I/ILICCKI/Ie XUMHYECKHEe CBONCTBA IPOCTBIX
1 CJIOXHBIX BCHICCTB, IOATBECPXKAad ONHCAHHUEC MNPUMEPAMU MOJICKYJSIDHBIX W HMOHHBIX

YpaBHEHUI COOTBETCTBYIONINX XMMHYECKUX PEAKIIUHI

22

COCTaBJIAITb ypaBHCHUA peaKuHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHUEC TEHETUYECKOM CBS3HU
MCXAY BCIICCTBAMU pa3JIMYHBIX KJIaCCOB

23

IIPOTHO3UPOBATH CBOIiCTBa BCOICCTB B 3aBUCHUMOCTH OT HWX CTPOCHHUA, BO3MOXKHOCTHU
IIPOTCKAHUA XUMHNYCCKUX H’peB’paH.[eHI/Iﬁ B pa3JIMYHBIX YCJIOBUAX

2.4

CIIeZ0BaTh NMPAaBUIAM IOJIb30BAHUS XUMHUYECKOH MOCYROH M 1aGopaTOpHBIM 000pYIOBaHUEM,
aTalke TpaBWwIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH IIO
BBITIOJIHEHNIO ~ JTa0OpaTOPHBIX XMMHYECKHMX OIBITOB 110 TMONYYEHHIO W  COOHMpaHHIO
ra3000pa3HbIX BEleCTB (AMMHAKA U YIIEKUCIIOrO rasa)

2.5

MIpOBOAUTL PEAKIHH, IMOATBCPKIAAOIINEC KauyeCTBEHHBII COCTaB Ppa3inyHbIX BCHICCTB!:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI-, OpOMUA, HWOAMI, KapOoHat, (ocdar, CHIHKAT,
Cynb}ar, THAPOKCUINOHBI, KATHOHBI AMMOHUS, HOHBI H3YYEHHBIX METAJIIOB, IPUCYTCTBYIOIIUE
B BOJIHBIX pAaCTBOpaX HEOPTaHUUECKHX BEIICCTB

IIo Teme: «XHUMUS ¥ OKPY KAIOLIasl CPeaay

3.1

PACKPLIBATb CMbICJI OCHOBHBIX XUMHUYCCKUX TTOHSITUM: H}:[K BCLICCTBA, KOPPO3UA METAJLIIOB

3.2

MPUMCHATH OCHOBHBIC OIlCpaliun MBICIIUTEILHON ACATEIBHOCTH — aHAJIU3 U CHUHTE3, CpPAaBHCHUEC,
0606H.IGHI/16, CHUCTEMATU3aNI0, BBIABJICHUC NPHUINHHO-CICACTBEHHBIX CBS3EHM — I HU3Yy4YCHUA
CBOMCTB BEIICCTB MU XHMHYECKHUX peaKL[I/II\/'I; CCTCCTBCHHOHAYYHBIC METOJAbl IIO3HAHUSA —

HaO0JII0ICHKE, H3MEPEHUE, MOACIIMPOBAHKE, SKCIICPUMEHT (peabHBIA U MBICIICHHBIH )

MHNPOBEPSAEMBIE 2JIEMEHTBI COAEP KAHUS

8 KIIACC

Kopg
1

HpOBepﬂeMLIﬁ JJIEMEHT COACPKAHUA

HepBOHaanLHBIe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipeamer xumuu. Ponh XMMUM B KM3HU YelIOBeKa. XWMHS B CHCTEMe HayK. lerna W BellecTBa.
Du3nuecKkre CBOMCTBA BEHISCTB. ATPEraTHOE COCTOSHUE BEILIECTB

1.2 TlousTHe 0 MeTOAAX MO3HAHMS B XUMKH. YncTele BemecTBa 1 cMec. CriocoObI pa3aeneHus cMeceil
13 ATOMBI ¥ MOJIEKYJIBI. XUMUYECKUE IeMEeHThl. CHMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpOoCThIE U CIOXKHBIE
' BelecTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE
Xumuueckas ¢opmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
1.4 BemecTB. OTHOcuTenbHAass aTomHas Macca. OTHOCHTENbHAasT MOJIEKYJsipHas macca. MaccoBast J0mst
XUMHYECKOTO DJIEMEHTA B COETMHEHNHT
1.5 KomgnuectBo BemiectBa. Mosbs. MossipHas Macca. B3auMocBsi3b  KOJIHMYECTBA, MAcCChl U YHCHa




Kopg

HpOBepﬂeMblﬁ 3JIEMEHT COAECPKAHUSA

CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tel 110 GpopmyiaM XMMHUECKHUX COCTUHEHUI

1.6

@Du3HUYeCKUe U XUMUYECKUE SBICHUS. XUMHUECKas peakius U e€ MPU3HAKU. 3aKOH COXPaHEHUSI MacChl
BEIIeCTB. XUMHUecKue ypaBHeHUs. Kiraccudukaryss XuMHUeCKIX peaknuii (COSAMHCHHUS, Pa3IoKeHHUS,
3aMelleHns, OOMeHa)

1.7

XUMUYECKUN SKCTIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYA0H, ¢ mpaBuiIaMu paboThl B 1abopaTopuu
u npuéMaMu oOpaIeHus ¢ J1a00pPaTOPHBIM 00OPYAOBAHUEM, H3YUCHUE U OIHCAHUE (PH3UUECKUX CBOUCTB
00pa3IioB HEOPraHWYECKUX BEIIECTB, HaOmrojeHWe (u3nveckux (IUIaBJICHUWE BOCKA, TasHHUE JbJa,
pacTupaHue caxapa B CTYIKE, KHIIEHHEC W KOHICHCAIMs BOIBI) M XUMHYCCKUX (TOpPEHHE CBEYH,
MpPOKaJMBaHUE METHOW IMPOBOJIOKH, B3aMMOJACHCTBHE Mella C KUCIOTOH) SIBJICHUH, HAOMIOIeHHE U
OIHCaHUE MPU3HAKOB MPOTEKAHUS XUMHUCCKHUX PeakIuil (pa3yiokeHNe caxapa, B3auMOJCHCTBHE CEepHOIt
KHCJIOTBI C XJIOpUAOM Oapwusi, paznoxkenue runpokcuaa menu(Il) mpu HarpeBaHWu, B3auMOJCHCTBHE
xkene3a ¢ pacrBopom comu meau(Il), mzydenne crocoOoOB pazneneHus cMeceid (C MOMOIIbI0 MarHuTa,
¢GuIpTpOBaHKE, BBIMAPUBAHUE, TUCTHIUIALUSA, XpoMaTorpadus), MPOBENCHHE OYHCTKH IOBapEHHOM
cony, HAOMIONEHME U ONMCAaHME pPE3yNbTaTOB IPOBEJCHUS OMNBITA, HUIIOCTPUPYIOUIETO 3aKOH
COXPaHEHHST MACChI, CO3AaHNE MOAEIEH MOJIEKYJI (IIapOCTEPKHEBLIX )

Baxxueiiue IIPCACTABUTCIIN HCOPTAaHNYCCKHUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CoctaB Bozayxa. Kucmopox — snemeHT u mpoctoe BemiecTBo. Haxoxknenue
KHCIIOpoJa B Tpuponxe, ¢HU3MYECKHMe U XHMHYECKHEe CBOMCTBa (peakmuu TropeHus). OKCHIBL
[Mpumenenne kucnopoga. CrmocoOBl MOTYYEHHUs KHCIOpOXA B JIA0OPATOPUU M TMPOMBIIIIEHHOCTH.
KpyroBopot kuciopoa B npupojie. O30H — aIoTponHas Moau(bUKaIs KUCI0poaa

2.2

TemnoBoit 3((EeKT XMMHUUECKON PEeaKIUH, TEPMOXUMHUIECKHAE ypPaBHEHUS, 3K30- W SHAOTEPMUYECKHUE
peakumu. TomumBo: yromp W MeTaH. 3arps3HEHHE BO3AyXa, YCHICHHE MapHUKOBOrO d(QexTa,
pa3pyLIEHUE 030HOBOI'O CJIOs
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Bonopox — anemenT u npoctoe BemiecTBo. Haxoxkenne Bomopoaa B Ipuposie, (GU3HIECKUE U XUMUYCCKUC
CBOWCTBA, IPUMEHEHHE, CHIOCO0BI NosTydeHus. KucinoTs! u comu

2.4

MosipHbIH 00BEM Ta30B. Pacuérsl 10 XMMHYECKUM YPAaBHEHHSIM

2.5

dusnyeckue cBoiicTBa Bonbl. Boma kak pactBopurens. PacTBopbl. HachlleHHbIE W HEHACHIIEHHBIE
pactBopbl. PacTBOopmMOCTh BemecTB B Boje. MaccoBasi JoJisi BEIIECTBA B pacTBOpe. XWMHUYECKHE
cBorictBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MPHUPOJAE W B JKM3HH yeynoBeka. KpyroBopoT BOjBI B
npupoje. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OUHMCTKA IPUPOJIHBIX BOJI

2.6

Knaccuduranus Heopranudeckux coenauHeHuid. Okcuapl. Kitaccudukarysi OKCHIO0B: colieo0pasyromme
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHbIC) U HecoeoOpasyomue. HoMenknarypa okcunoB. Ousnueckue u
XHMHYECKHE CBOMCTBA OKCHAOB. IToayueHne OKCHI0B

2.7

OcHoBanus. Knaccupukanuss OCHOBaHWA: INENOYM M HEpPacTBOpPHUMbIE OCHOBaHWs. HoMeHkiarypa
OCHOBaHUM. DU3NYSCKHUE U XUMHUYECKHE CBOMCTBA OCHOBaHUM. Iloydyenne ocCHOBaHUHU

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucioT. Dusnuueckue M XUMUYECKHE CBOICTBa
kucnoT. P aktnsHOCTH MetayioB H.H. bekeTosa. Iloydenue KuciaoT

2.9

Comu. HomeHkiatypa coyeii. @u3ndecKkrue U XUMHYSCKHE CBOMCTBA coyeil. [lomydueHue coei

2.10

I'eHeTnyeckas cBs3b MCXY KilacCaMu HCOPraHU4YCCKUX COCJII/IHeHI/Iﬁ

2.11

XUMHYECKHH OKCIIEPUMEHT: KadeCTBEHHOE OIpENeliCHHe COACp)KaHHWS KHCIOpoJa B BO3IYXE,
MoJiyueHue, COOMpaHue, pacro3HaBaHue U U3yueHHe CBOMCTB KUCIOpOa, HabI0AeHe B3auMOIeHCTBUA
BEIIECTB C KUCIIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U MPEKPaleHNs TOPEeHus (ToXkapa), 03HaKOMIICHHUE C
oOpasraMu OKCHIOB M ONMCAHWE MX CBOMCTB, MOJNydYeHHWE, COOMpaHWe, PACIO3HABAHHE U H3yUCHHE
CBOMCTB Bojopona (TopeHme), B3amMozeicTBue Bomopoaa c¢ okcumom wmeau(Il) (BozmoxHO
WCIOJIb30BAHKUE _ BHJIEOMATEpUANIOB), HaOJrofeHue  0o0pa3loB  BEIIECTB  KOJMYECTBOM 1 MoOJb,
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HCCIIeZIOBaHUEe O0COOECHHOCTEH pPACTBOPECHHUS BEUISCTB C Pa3IMYHONM PAacTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOpPOB C OMNPEAENEHHON MaccoBOWl [0Jell pacTBOPEHHOIO BEIIECTBA, B3aWMOJEHCTBHE BOJIBI C
MeTalulaMid (HaTpueM M KajblueM) (BO3MOXKHO HCIOJb30BAHME BHIEOMATEPUANIOB), OMNpeeicHHE
pPacTBOPOB KHCJIOT U IIENOYel ¢ MOMOIIBI0 MHIUKATOPOB, MCCIEAOBAaHUE OOpPa3llOB HEOPraHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJICHUE M3MECHEHUS OKPACKH WHIUKATOPOB B PACTBOPAaX KHCIOT H
miennoveid, w3ydeHue B3ammojericTBus okcupa menu(ll) ¢ pacTBOpoM CepHON KHCIIOTBI, KHCIIOT C
MeTaJllaMH, peaklUMuid HEeHTpaau3aluu, MOITydeHHE HEepPacCTBOPHUMBIX OCHOBAHHI, BBHITECHEHHE OJIHOTO
MeTajla IPYyTuM M3 pacTBOpa COJIM, pPEUICHHE SKCIIEPUMEHTAIBHBIX 3a7lad Mo Teme «Baxkneiiue
KJIACCHI HEOPTAaHWYECKHMX COETMHEHMIN

ITepuonuueckuii 3akoH u [lepuoanueckas cucrema xumuieckux snemeHToB /.M. Menneneena.
CtpoeHue aToMOB. XUMU4YeCcKast CBsI3b. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC PEAKIIUU

3.1

ITepBble TOMBITKH KIACCH(GHUKAIUH XUMHYECKAX DJIEMEHTOB. IIOHSITHE O TPYIIAaX CXOIHBIX 3JEMEHTOB
(LIeTOYHbIE M IICIOYHO3EMEIbHBIE METAJUIbl, TalloreHbl, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpHIC
00pa3yroT ambOoTepHbIE OKCHUIBI U THAPOKCHU LI

3.2

[lepuonnuecknii 3akoH. Ilepmommueckas cucrtema xuMuueckux odnemeHToB [[.M. Menneneesa.
KopoTkoneproanas u JumHHONIEpHOAHAs (Gopmbl Tlepruoaudeckoil cHCTEMBl XMMHYECKHX SJIEMEHTOB
.M. MenneneeBa. [lepuoas! u rpynmnsl. @U3NUECKUI CMBICT TOPSAIKOBOTO HOMEpPa, HOMEPOB MEPUOIA U

TPYHOIBI DJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronsl. DnexTponbsl. CTpoeHHEe 3IEKTPOHHBIX 000J10YeK
aToMOB mepBbix 20 xumuuyeckux dneMmeHToB Ilepuoamueckoir cuctemsl .M. Menzaeneesa.
XapakTepucTUKa XHMHUYECKOrO »3JieMeHTa M0 ero rmnoyiokeHuto B llepuoauueckoit cucreme
JI.W. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XHMMHUYECKMX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUINYECKUX CBOWCTB MO TpymmaM M mepuofaM. 3HaueHue [lepmogmueckoro 3akoHa U
Ilepuonnyeckoii cucTeMbl XMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. JI.11. Mennenees —
YUEHBIA U TPaXKIaHUH

3.5

Xumudeckass cBsI3b. KoBaneHTHast (HOJ'[?IpHaSI nu HeHOJ’ISIpHaﬂ) CBA3b. 3J'IeKTpOOTpI/IIIaTeJ'II>HOCTL

XHUMHYECKUX DJIEMEHTOB. MIoHHas CBI3b

3.6

Crenens okuciaeHus. OKHUCIUTEIHFHOBOCCTAHOBUTENLHEIE PCaKkuunu. HpOHCCCLI OKHCJICHHUA U
BOCCTaHOBJICHHS. OKHMCIINTEIN U BOCCTAHOBHTEIIH

3.7

XUMHUYECKUH SKCIEPHMEHT: M3ydeHHEe 0Opa3llOB BEIIECTB METAIIOB M HEMETAJUIOB, B3aMMOJCHCTBHE
TUIPOKCUIA IIMHKA C PAacTBOpaAaMHM KHUCIOT M IIEJo4Yel, NPOBENCHHE OIBITOB, HWUIIOCTPHUPYIOIUX
IPUMEPB! OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH (TOPEHUE, PEAKIIMH PA3I0KEHHsI, COSIUHEHUS])

9 KJIACC

Kon

IIpoBepsieMblii 3jIeMEeHT COAeP/KAHUS

BemecTBo 1 xumudeckas peakius. IloBropenne

1.1

[Mepuonmyeckuii 3akoH. [leprogudeckas cucrema xumudeckux snemeHToB /.M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHYECKUX 3JIEMEHTOB TNEPBBIX TPEX MEPUOJIOB,
Kallns, KalblHsl U MX COEOUHEHUIH B COOTBETCTBHM C IOJOXKEHHEM »djeMeHTOB B llepuoamueckoit

CHCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHHe BEIIECTBA: BHJIBI XMUMHYECKOW CBSI3U. THIBI KPUCTALTUYECKUX PEMETOK, 3aBHCHMOCTh
CBOMCTB BEIIECTBA OT THIIA KPHUCTAIIIMYECKON PENIETKH M BHUJIA XUMHUeckol cBs3u. Kimaccudukaims u
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HOMEHKJIaTypa HEOPraHMYEeCKHX BELIECTB (MEXAyHapolHasi M TpHUBHajJbHAas). XMMHUECKHUE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3lMYHBIM KJjaccaM HEOPTraHWYEeCKHX COEIWHEHHWH, TeHeTH4YecKas CBS3b
HEOPTaHUYECKUX BEIIECTB

1.3

Krnaccuduranus XUMIUUECKIX PeaKIUi 110 Pa3TUIHBIM MpU3HAKaM (110 YUCITy M COCTaBY yYacCTBYIOLIHX
B pPEakLUWU BEUIECTB, MO TEIUIOBOMY 3 (eKTy, MO H3MEHEHHUIO CTENeHEeH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB, MO OOPAaTHMOCTH, MO YYACTHIO KaTaln3aTopa). OK30- M 3HAOTEPMUYECKHE PEaKIvy,
TEPMOXUMUYECKHE YpaBHEHUs. IIOHATHE 0 CKOPOCTH XMMHUUYECKON pEaKLIUU

1.4

Ilonsatue 06 O6paTI/IMBIX u HCO6paTI/IMbIX XUMHYCCKHUX PCAKIUAX. IloHsiTHE O TOMOTEHHBIX H
TETEPOrCHHBIX PCAKIUAX. TlonsTe 0 XUMHYECKOM PpaBHOBECHUU. (DaKTOpr, BJIMAOMIAE Ha CKOPOCTH

XUMHAYECKOH peaKIn U IMOJOXKCHNC XUMUUYCCKOI'0O paBHOBCCHUA

L.5

OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE pCaKkuuu, 3J'IeKTpOHHBII>i OanaHC OKHCIIUTCIBHO-
BOCCTaHOBHUTEIBHOM peakuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C
VICIIOJIb30BAHUEM MECTOJA 3JICKTPOHHOI'O OaaHca

1.6

Teopust 3MEKTPONUTUUECKON AUCCOLMALMU. DJIEKTPOJIUTHI W HEUIEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMAIMU BELIECTB C Pa3lIUYHBIMU BUIAMU XUMUYECKOH cBs3U. CTENEeHb AUCCOLMAIIH.
CunbHbIe U cra0ble 3IEKTPONUTHL. Peaknny noHHOTO oOMeHa. Y CIIOBHS MPOTEKAHUS PeakLuil HOHHOTO
oOMeHa, TIOJTHBIE U COKpalIEHHbIC HOHHBIC YpaBHEHUs peakiuidi. CBOWCTBA KHCIOT, OCHOBAaHHUH M COJICH
B CBETE IMpPEICTaBIEHUN 00 3JIEKTPOJIMTHUECKON aucconuanuu. KauecTBeHHble peaklLMU Ha HOHBL.
IloHsTHE O THAPOIN3E COJICH

1.7

XuMuueckui OKCIICPUMEHT: O3HAKOMJICHHUE C MOJCIIAMU KPUCTATIIUYCCKUX peHléTOK HECOPTaHUICCKUX
BEIIECTB — METAIOB M HEMeTauloB (Tpadura M amMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPUs);
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ICHCTBHUS Pa3UYHBIX (DAaKTOPOB;
UCCIIEIOBAHHE HIIEKTPONPOBOJHOCTU PACTBOPOB BEIIECTB, IMPOLIECCA AUCCOIMAIMM KUCIIOT, IIeIoUel U
cojel (BO3MOXHO HCIONB30BaHWE BHICOMATEPUANIOB); IIPOBEACHHE OIBITOB, FJLTIOCTPUPYIOIINX
MIPU3HAKN IPOTEKaHMs peaknii HOHHOTO oOMeHa (00pa3oBaHHE Ocalka, BRIICICHUE Ta3a, 00pa3oBaHue
BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue,
peaKuu pas3lioKEHUs, COCJUHEHHs); paCIO3HABAaHHME HEOPraHMYECKHX BEHIECTB C IIOMOIIBIO

KAa4CCTBCHHBIX peammﬁ Ha MOHBI, pCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

HemeTaiisl 1 UX COeAUHEHUS

2.1

OO01as xapakTepucTuka rajJoreHoB. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTETICHU OKHCIICHHS.
CrpoeHue U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMHUYECKUE CBOWCTBA HA MIPUMEpPE
xJiopa (B3auMoOJeicTBUE ¢ METajulaMu, HEMeTallJlaMH, Lieoyamu). XinopoBoaopol. CoisiHas KUCIOTa,
XUMHYECKHE CBOMCTBa, MOJy4eHUE, NMpUMeHeHue. JleficTBue XJjiopa W XJOPOBOAOPOAa Ha OpPraHH3M
yeJioBeKa. BaskHeine XJ0puabl U UX HaXO0XKIACHHUE B IPUPOJIE

2.2

OO6mas xapaktepucThka 3JieMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHu okucieHns. CTpoeHWe M (U3MYECKHe CBOWCTBA IPOCTHIX BEIIECTB — KUCIOPOJa U CEpBL
AmnoTponHble MoAM(UKAMK KHCIOpPOAa M Cephl. XUMHUYECKHe CcBoicTBa cepbl. CepoBoaopof,
CTpoeHHE, (HM3MUECKHEe M XUMHYEeCKHe CBOicTBAa. OKCHABI cepbl KakK IPEICTaBUTEIM KHCIOTHBIX
oxcunoB. CepHas KHCJIOTa, (pU3NUECKHE W XMMHWYECKHE CBOMCTBa (0OIIMe Kak MpeacTaBHTENs Kiacca
KUCIIOT W crenuduueckne). XUMHYECKHe PEeaKlH, JIeKallie B OCHOBE IIPOMBIIIIEHHOrO crocoba
MOTy4eHUs! cepHoit KHucHoThl. [Ipumenenue. Conu CepHOI KUCIOTHI, KAUECTBEHHAs PEAKIHsI Ha CyIb(art-
noH. Haxoxxnenue ceprl U €€ COeqUHEHUHN B NpUpoje. XUMUYECKOE 3arpsi3HEHHE OKpPYKaoLIEH cpelibl
COCIMHEHHUSAMH Cepbl (KHUCIOTHBIE JOXIH, 3arpA3HEHHE BO3MyXa H BOJOEMOB), CIIOCOOBI €ro
IpPeAOTBPALLCHUS

2.3

OOmias xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEPHbBIC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUI

CTCTICHH OKHCJICHUSI. A30T, pacIpOCTpaHEHHE B MpUpone, (u3MYeckue W XUMHUYCCKHE CBOHCTBA.
KpyroBopoT aszora B mpupoae. AMMHAK, €ro (HU3MYECKHe M XUMHUYECKHE CBOICTBA, MOIy4eHHE U
npumenenrne. Conu aMMOHES, UX (DU3MYECKHE M XMMHUYECKHE CBOIicTBa, mpuMeHeHHe. KadecTBeHHAs
peaknusi Ha WOHBI aMMOHUS. A30THAs KHCJIOTa, €€ MONydeHHe, PU3NIecKue U XMMUYEeCKUEe CBOHCTBA
(oOmme Kak MpeACTaBHUTENS Kiacca KUCIOT U crernmduieckue). Vcmonp3oBaHHE HUTPATOB U CONEH
aMMOHMS B KadeCTBE MUHEpAIbHBIX YyJOOpeHMH. XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpeabl
COCAMHECHMSIMH a30Ta (KUCIOTHBIC IOKAH, 3arpsS3HEHHUE BO3YXA, IIOUBEI M BOTOEMOB)
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dochop, amtorponHbie Moaupurammu Gocdopa, (uU3HUECKHE H XUMHUECKUe CBoWcTBa. OKCHI
dhocdopa(V) u dochopHas kucnora, puznveckrue 1 XMMHUECKUE CBOWCTBA, MoyyueHue. Vcronbp3oBaHue
(dhochaToB B KauecTBE MHHEPAIBHBIX VI0OPEHUI

2.5

O6mas xapaktepucThka 3JieMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETICHH OKHCJICHUS. YTIepO, aJUIOTPOITHEIC MOTU(DHUKALIUN, PACTIPOCTPAHEHUE B IpUpoe, prusndeckue
U XUMHUYecKHe cBoHcTBa. AzjcopOuus. KpyroBopor yriepona B mpupoae. OKCHIBI yriepona, UX
(bmnqecm/le U XUMHYCCKHEC CBOﬁCTBa, ﬂeﬁCTBHe Ha JKMUBBIC OPraHU3MBI, IMOJIYYCHUEC U TIPUMCHCHHUC.
JKoylornyeckre mpooiieMbl, CBSI3aHHbIe ¢ okcuaoM yriaepona(IV); rumoresza rimo6anbHOTO MOTEIUICHUS
KIIUMaTa; NapHUKOBBINA 3¢ (dekT. YroapHas KUCI0Ta U €€ coNu, UX Pu3nyeckrue U XMMUYECKHe CBONCTBA,
NoJy4eHue U npuMeHenue. KauecTBeHHas peakius Ha KapOoHaT-HOHBI. Vcrons3oBaHue KapOOHATOB B

OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEILCKOM XO3SHCTBE

2.6

HepBOHa‘{aHLHBIe MOHATHS 00 OpraHMYC€CKHUX BCHICCTBAX KaK O COCAMHCHUAX YIJI€poaa (MeTaH, JTaH,
9TUJICH, AalCTUJICH, J3TAaHOJI, TJIMLCPUH, YKCYCHas KI/ICJ'[OTa). Hx cocTtaB M XHMHYECKOE CTpOCHHE.
ITousTrie 0 OHOJIOrMYECKH BasKHBIX BCHICCTBAX: JKHpax, 6€J'IKaX, yrieBoaax — U UX POJHU B KU3HU

YCJIOBCKA. MaTepI/IaJILHOG CINHCTBO OPraHUYCCKHUX M HCOPTaHNYCCKUX COCIMHCHUI

2.7

Kpemuuii, ero ¢usuueckue 1 XMMUUECKUE CBOICTBA, MOyyeHue U npuMeHeHue. COeAUHEHUST KPEMHUS
B npupoje. Obmme npencrasieHus 06 oxcuae KpeMHIs(IV) u kpeMHHEBOH kucnore. CHIMKATBI, MX
UCTIONB30BaHNE B OBITy, MEIWNMHE, MPOMBIIIIEHHOCTH. BaxHelmme CTpOWTENbHBIE MaTepHasbl:
KepaMHKa, CTeKJOo, IeMeHT, OeToH, xenme300eToH. IIpobiaembl 0€30MacHOrO  HCIIOIB30BaHUS
CTPOUTEIbHBIX MATEPUAJIOB B IOBCEHEBHON JKU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPTaHWMIECKUX BEIIECTB, CBOUCTB COJISTHOM KHCIOTHI;
MPOBENICHNE KAaueCTBEHHBIX DPEaKIMi Ha XJIOPHI-HMOHBI M HAONIONeHHE NPH3HAKOB WX IIPOTEKAHUS;
OITBITHI, OTpaXaloIUe (PU3NUeCKne U XMMHYECKHEe CBOWCTBA TaJIOTEHOB W MX COEIUHEHHH (BO3MOXKHO
WCIIOJIb30BAHME  BHJICOMATEpUANIOB); O3HAKOMJIGHHE ¢ O0paslaMu XJOpUAOB  (TaJlOTEHHJIOB);
03HAKOMJICHHE ¢ 00pa3maMu Cepsl U €€ COCTMHEHISIMU (BO3MOKHO MCIOIB30BAaHUE BHICOMATEPHAIIOB);
HaONroNIeHre TIporiecca OOYTIMBAaHUS caxapa MOJ OeHCTBHEM KOHICHTPHPOBAHHOW CEpHOM KHCIIOTHI;
U3yYeHHE XMMHUYECKHX CBOMCTB pa30aBIEHHOI CepHOH KHCIOTHI, MPOBEAECHHE KAUYECTBEHHOW peakLuu
Ha Cynb(aT-uoH U HAOMIOCHNE NTPU3HAKA €€ MPOTEKAHUs; 03HAKOMJICHHE ¢ (PU3UUIECKUMH CBOHCTBAMU
azota, pocdopa U uX coeMHEHNH (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3ilaMy a30THBIX
n QochopHBIX yIOOpEHHH; TONy4YeHHE, COOUpaHue, paclo3HaBaHWE M W3ydYeHHE CBOWCTB aMMHUAKa;
MPOBE/ICHNE Ka4yeCTBEHHBIX PEaKIMi Ha HMOH aMMOHMSA M (oc(aT-nOH M H3y4YeHHEe NPH3HAKOB HX
MPOTEKaHMs], B3aUMOJECICTBME KOHIIEHTPHPOBAHHON a30THOM KHCIOTBI C MeEAbI0 (BO3MOXHO
WCIIONIb30BAHUE BUICOMATEPHANIOB); M3YUYEHHE MOJENICH KPUCTAJUIMUECKIX PEHIETOK anMasa, rpadmura,
¢dynepeHa; 03HaKOMIICHHE C TIPOIECCOM aIcOPOITIH PaCTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIIIEM H
YCTpOICTBOM IPOTUBOra3a; MOIyuYeHHe, COOMpaHue, PACIO3HABAHNE U HU3YYEHUE CBONCTB YIJIEKUCIOrO
rasa; NpoBEACHUC Ka4CCTBEHHbIX pCaKHI/Iﬁ Ha Kap6OHaT— 1 CWIMKAT-UOHbI U H3Y4YCHHUC IMPU3HAKOB UX
[IPOTEKaHMsl;  O3HAKOMJIEHME C  NPOAYKLUMEH  CHIMKAaTHOM  HPOMBILUIEHHOCTH;  pelIeHHE

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCMC «Baxkneimue HeMeTaIUIbl M UX COCTUHCHUSD)




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUI

MeTauibl ¥ UX COCAUHCHMUS

3.1

O6Hla$[ XapaKTECPUCTUKA XUMHUYCCKUX OJOJICMCHTOB — MCTAJUVIOB Ha OCHOBAaHHMU WX IIOJIOXKCHUSA B
[lepnonnyeckoit cucreme xummuueckux snemeHToB .M. MengeneeBa u ctpoenusi atomoB. CTpoeHue
MeTaioB. MeTaiinyeckasl CBsS3b M METAJUINYECKash KPHCTAJUTMIECKas PEHIETKA. DIIEKTPOXUMUICCKHUI
PSLI HAIPSKEHUHA METAJUIOB

3.2

dusznueckue U XUMUYECKHAE CBOMCTBA MeTayutoB. OOIIMe crocoObl momydeHust MeTaiuioB. [loHsTHE O
KOPpPO3MM METAaJUIOB, OCHOBHBIE CIIOCOOBI 3allUThl MX OT Koppo3uu. CruiaBbl (cTamb, 4YyIyH,
JUOPAJIIOMUHHM, OpOH3a) M UX IPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH

33

lemounbie Mertayuibl: mojoxkeHne B Ilepuogmueckoil cucreme XuMHuueckux siemeHto J[.M.
MeHzeneeBa; CTpOCHHE UX aTOMOB; HaxoXIeHHE B mpupone. druzndeckne u XUMUYIECKHEe CBOWCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbl ¥ TUAPOKCUABI HATpUS U Kanus. II[puMeHeHne MeI0YHbIX METaJIJIOB
U UX COeIUHEHUN

34

[[lenouHO3€EMENBbHBIE METAIIIIBI MAarHUH ¥ KANBIHN: TON0XeHNe B [leproandeckoi cucTeMe XUMUIECKUX
anemenToB JI.M1. MeHneneeBa; CTpOCHHE WX aTOMOB; HaxXxOXIeHHe B mnpuponae. Dusmyeckue u
XUMHUYECKUE CBOWCTBA MarHusi M Kajblusl. BakHEWIIME COEIUHEHUS Kalblus (OKCUI, TUIPOKCH]I,
cosn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHSHHUS

3.5

Anromuanii: monoxenune B [lepronndeckoit cucreme xummdaecknx snementoB J.1. Menneneesa; ctpoenue
aToMa; HaXOXXJeHWE B rpupojie. Puznieckre 1 XMMUYECKUE CBOMCTBA alFOMUHUS. AM]OTEpHBIE CBOWCTBA
OKCHUJIA ¥ TUJIPOKCUIA AJTFOMUHMS

3.6

Kenezo: monoxenue B [lepuonnyeckoit cucreme xumudeckux siaemenToB JI.M1. Menzaeneesa; ctpoeHue
aroma; HaXOoXJIeHue B mpupojae. Oru3ndeckne U XMMHUECKHE CBOWCTBA jkene3a. OKCHUIbI, THIPOKCHIBI U
couu kenesza(ll) u xxenesa(lll), ux cocrap, CBOMCTBA U ITOJTYUYCHHE

3.7

XUMHUYECKUI OSKCIIEPUMEHT: O3HAKOMIJIEHHE C O0paslaMy MeTaUIOB M CIUIaBOB, X (H3MYECKUMHU
CBOWCTBaMH;  H3yYEHHE  pe3yJIbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEpPHAIIOB), OCOOEHHOCTEH B3aMMOJEHCTBUA OKCHIA KaJbIMs W HATPHUs C BOAOH (BO3MOXKHO
HCIIOJIb30BaHNE BUAECOMATEPHAJIOB); UCCIIEIOBAHIE CBOMCTB JKECTKOM BOJBI; IpOLIECCa TOPEHHUS Kele3a
B KHCJIOpoAe (BO3MOXKHO HCIIONB30BAHME BHICOMATEPHANIOB); MPU3HAKOB MPOTEKAHMS KaueCTBECHHBIX
peakumii Ha WOHBI (MarHws, Kanblus, amomMuHus, uHkKa, >kene3a(ll) w xeneza(Ill), memu(Il);
HaONIOJIeHHe M ONMCAaHUE MPOLECCOB OKpAIIMBaHUS IJIAMEHH HOHAMHM HATpuUsl, Kajlusl M KajblHA
(BO3BMOKHO HCIIOJIb30BAHHUE BHJICOMATEPUANIOB); HMCCIEAOBaHHE aMQOTEPHBIX CBOMCTB THUIPOKCHIA
AMIOMUHHS U THAPOKCHIA IMHKA; PEIICHNE IKCIIEPUMEHTANIFHBIX 33aa4 10 TeMe «BakHelmme MeTanTst
U MX _COCIMHEHHSD)

XUMHS 1 OKPY>KaroIasi cpeaa

4.1

HoBsle maTepuainsl 1 TexHONOrMU. BemecTBa 1 MaTepralibl B IOBCEAHEBHOM KU3HU YENOBEKa. XUMUS U
3/10poBbe. be3ornacHoe MCIOJIb30BaHME BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momonis mpu
XHUMHUYECKUX 03KOraX M OTPABJICHUSIX

4.2

OCHOBBI 3KOJOTHYECKOW TPaMOTHOCTH. XHWMHUYECKOe 3arps3HeHue okpyskatomei cpenst [TJIK. Poms
XMUMUH B PEIICHUH HKOJOTHYCCKUX TpoOieM. I[IpHpomHBIe HMCTOYHHKH YTIIEBOJOPOAOB (Yroiib,
MIPUPOJHBIN ra3, HeQTh), MPOAYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U NPOMBIIIIICHHOCTH

43

XUMHUYECKUI IKCIIEPUMEHT: H3ydeHHEe 00pa3IioB MaTepHaoB (CTEKIIO, CIIABEI METAIIIOB, OJIHMEPHBIC

MaTepHalIbl)

JIJ'I?I MIPOBCACHUA OCHOBHOI'O TOCYAAapCTBCHHOI'O JK3aMCHA II0 XHUMHH HCIOJb3YCTCA




nepeyeHb (KoAuQUKaTOp) MPOBEPSEMbIX TpPEOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs U AIIEMEHTOB COJICPIKAHMS.

IMPOBEPSAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIIET'O OBPA3OBAHMSI

Kon
NPOBEPSIEMOT0
TpeOOBaHUSI

IIpoBepsieMble TPeGOBaAHMS K NMPeIMETHBIM pe3yJIbTaTaM 0230BOr0 YPOBHS OCBOECHHSA
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHNs HA OCHOBeE
oroc

Hpe,E[CTaBJ'IeHI/IGZ

1.1

O TIO3HaBa€MOCTH SBJICHHH TPUPOABI, IOHUMaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB
XMMUYECKOM HAayKH Kak o0OJacTM COBPEMEHHOTO €CTECTBO3HAHMSA, KOMIIOHEHTa oOmieit
KYJIBTYpbl U TNPAKTUYECKOH ESATEIBHOCTH YEJOBEKa B YCIOBHSX COBPEMEHHOTO OOIIECTBA;
MOHUMAHUE MECTA XUMHU CPEH JPYTHX €CTECTBEHHBIX HAYK

1.2

0 Hay4YHbIX MCTOJaX IO3HAaHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPETHICCKUX METOJax
HCCICO0BAaHUA BEIICCTB U N3YUYCHUSA XUMUUICCKUX peaKHHfI; YMEHHUE UCIIO0JIB30BAaTh MOACIIN JIA
00BICHCHUS CTPOCHUSA aTOMOB 1 MOJICKYJI

1.3

o cdepax mnpodeccHOHANEHOU ESITENFHOCTH, CBA3aHHBIX C XHMHEH M COBPEMCHHBIMU
TEXHOJIOTUAMHU, OCHOBAaHHBIMH Ha JOCTHXKCHUAX XUMHUYECKON HayKH, 4YTO TIIO3BOJIMUT
oOyJaronmMcsi paccMaTpuUBaTh XHMHIO Kak cdepy cBoeil Oyaymiedd mnpodeccHoHaIbHOM
JeATeIbHOCTH W CHeNaTh OCO3HAHHBIM BBHIOOP XHUMHH KaK MPOQUIBHOIO MpeaMeTa MpU
nepexo/ie Ha YPOBEHb CPEHEro o0Iero oopa3oBaHus

Brnangenue cucteMoil XMUMUYECKUX 3HAHUN U YMEHHUE NPUMCHATH CUCTEMY XUMHYCCKUX 3HaHHI>i,
KOTOpasi BKJIIFOYAcCT:

2.1

Ba)KHEHININE XUMHUYECKUE TOHITHS: XUMUIECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, IIPOCTOE
CIIO)KHOE BEIECTBO, OAHOPOAHAs W HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHas U
MOJICKYJISIpHAS. MAcCHI, KOJIMIECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00BEM, OKCHII,
KHCJIOTa, OCHOBaHME, COJIb (CPEIHs), XUMUYECKas PEaKLUsl, PEaKLUM COECJUHEHUS, PeaKLuH
Pa3oXKEHHs, PEaKIMU 3aMEILICHHs, peakiMu oOMeHa, TEIUIOBOH 3(¢EKT peakiiu, 3K30- U
SHIOTEPMUYECKHE PEAKLUH, PACTBOP, MACCOBasl JOJII XMMHYECKOTO JJIEMEHTAa B COCAMHEHHH,
MaccoBas JIoJI 1 MPOLEHTHas KOHIIEHTPANUs BEIIEeCTBAa B PACTBOPE, AAPO aTOMa, IEKTPOHHBIH
CIION aToMa, aTOMHAsi OpOUTanb, paguyc aToMa, BaJICHTHOCTb, CTCTICHb OKUCIICHUS, XUMUYECKast
CBA3b, JJICKTPOOTPULATCIBHOCTD, MOJISIpHAsA W HCTIOJIKIpHAs KOBAJICHTHAsA CBsA3b, MOHHas CBA3b,
MeTaJUIMdeckasi CBs3b, KPHUCTAUIMUECKas pemiéTka (aToMHas, HMOHHAs, MeTaIMYecKasi,
MOJICKYJISIpHas), WOH, KaTHOH, AaHWOH, OJICKTPOIUT ¥ HEIEKTPOIHUT, >IEKTPOIUTHYECKAs
JUCCOLIMALIUS, PEaKIUU MOHHOTO OOMEHA, OKHCIUTENbHO-BOCCTAHOBUTENBHBIE —PEaKIMU,
OKHCJINTENb M BOCCTAaHOBHTENb, OKUCIEHHE M BOCCTAaHOBIECHHE, OJIEKTPONU3, XUMUUYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTHMbIE pEaKIWH, CKOPOCTh XHMHYECKOH peakIu,
kataymsarop, [1JIK, Koppo3ust MeTaIoB, CIIaBbl

2.2

OCHOBOITOJIATAIONINE 3aKOHBI XHMHHU: 3aKOH COXPAHCHHS MACChl, MEPUOANYCCKHHA 3aKOH
JI.W. MeHneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo

2.3

TCOPHUU XUMHU. aTOMHO-MOJICKYJIIpHAs TCOPUs, TCOPU BHGKTpOHHTHqCCKOﬁ JUcconranmmn

BrnaneHne ocHOBaMU XUMHYECKOM I'pPaMOTHOCTH, BKJIFOUAIOIICH:

3.1

yYMEHHE TMpPaBWIGHO WCIOJNB30BaTh HW3YYCHHBIC BEIIECTBA W Marepuaiabl (B TOM YHCIIE
MUHEpAJIbHBIC yIOOpEHHSA, METAUIBl M CIUIaBBl, NPOAYKTHl IepepabOTKH MPHUPOTHBIX
HWCTOYHHKOB YIJIEBOJOPOAOB (YIS, MPUPOTHOTO Ta3a, HePTH) B OBITY, CEILCKOM XO3SIHCTBE,




Kox

HpOBepﬂeMbIe TpeﬁOBaHl/lﬂ K NIPEeIMETHBIM pe3yJbTaTaM 0a3zoBoro YPOBHsI OCBOCHMSA

NPOBEPSIEMOT0 OCHOBHO¥ 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOT0 00111er0 00pa30BaHUsI HA OCHOBE
TpeOOBaHUSI oroc
Ha TIPOW3BOACTBC U IIOHWMAaHWE 3HAYCHHUS JKUPOB, OCIKOB, VYIJIEBONOB M OpTaHH3Ma
YeNoBeKa; yMEHHE MPOTrHO3UPOBAThH BIUSHUE BEIISCTB U XUMUYECKUX MPOLIECCOB HA OpPraHU3M
YeJIOBeKa M OKPYKaIOIYI0 MPUPOTHYIO CPEIy
3.2 YMEHHE MHTCTPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHMSIMH JPYTUX YUYSOHBIX IPEMETOB
13 HaJIM4Yhe OMbITa PabOThl C Pa3TUYHBIMU MCTOYHHKAMH HH()OPMAIMU MO XUMHUH (HaydyHas U
] HaYYHO-NIOMYJIIpHAS JINTEpPaTypa, CIIOBAPH, CIIPABOYHHKH, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTUBHO OICHMBATH WH(POPMAIIMIO O BEHICCTBAX, HX MPEBPALICHUAX W
34 MPakTHYECKOM TIPIMEHCHHHM W yMEHHE HCIIONbh30BaTh €& IS pelIeHHs yIeOHO-
MO3HABATEJIbHBIX 33124
Bnagenne ocHOBaMHM TIOHSATHMHOTO ammapaTta M CHMBOJMYECKOTO s3bIKa XHMHHU JJIs
4 cocTaBiIeHUs] (POPMYJT HEOPTAaHMUYECKUX BEIIECTB, YPABHCHUH XUMHUSCKUX PEaKIuil; OCHOBAMH
xumudeckord HoMeHKIaTypbl (IUPAC u TpuBHANBHOI)
YMeHue OOBSCHATH CBS3b IIOJIOKCHHS dieMeHTa B [leprommueckoil cucTeMe ¢ YMCIIOBBIMU
5 XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsia siapa, odmiee
YHUCIO DJIEKTPOHOB), pacmpelefieHHeM 3JEKTPOHOB IO HHEPreTHYEeCKUM YPOBHSIM aTOMOB
TIEPBBIX TPEX MEPHOAOB, KAJIUS M KAIBIUS
[IpencraBneHne 0 MEPUOTUYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DIIEMEHTOB (paamyc
6 aToMa, JIEKTPOOTPUIATEIEHOCTD), IPOCTHIX M CIIOXKHBIX BEHICCTB OT MOJOXKEHHS AJICMEHTOB B
[lepuonnyeckoit cucreme (B MajblX NEpUOJAX M TJIABHBIX MOATPYNNax) U 3JIEKTPOHHOTO
CTPOCHHUS aToMa
7 YMmeHue kiaaccuuiuupoBaTh:
7.1 XUMHYECKHE FITEMEHTBI
7.2 HEOpPraHW4eCKHe BEIIeCTBa
7.3 XUMHYECKUE PEaKIHH
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTb M CTENIEHb OKUCIICHHUS] XUMHUECKUX DJIEMEHTOB, 3aps]] HOHA
8.2 BUJI XUMHUECKOM CBS3H U THUII KPUCTAUTUYECKOH CTPYKTYPBI B COSAMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BELIECTB (KHUCJIOT, OCHOBAHMMN)
8.4 OKHCITUTEb U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu3oBaTh (pU3HUECKUe U XMMUYECKHE CBOMCTBA!
9.1 MPOCTBIX BELIECTB (KUCIOPO, 030H, BOAOPOA, rpaduT, anmma3, KpeMHHUH, a30T, ¢ocop, cepa,
' XJIOp, HATPHH, KA, MarHui, KaJabIUi, aTIOMUHUN, )KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX PacTBOpPOB (BOAa, aMMHAK, XJIOPOBOIOPO/I,
CEPOBOJIOPOJI, OKCUIIBI U TUAPOKCHIBI MeTayuioB I-IIA rpymm, amromunus, menu (I1), nmuHKa,
9.2 xkene3a (11 u I1T), okcuasl yraepona (11 u IV), kpemuust (1V), azora u dochopa (111 u V), cepb
(IV u VI), cepuucras, cepHasi, a30TUCTas, a30THasA, (ocdopHas, yrojabHas, KpeMHHEBas
KHCJIOTa M UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIISCTB B 3aBHCHMOCTH OT HMX COCTaBa M
9.3 CTPOCHHUS, IIPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTH IPOTEKaHMS
XMMHYECKUX NPEeBPALEHUH B Pa3IMUHbIX YCIOBUAX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIE U MIOHHBIE YPABHEHHUS PEaKLUi, B TOM YHCIIE:




Kon
NPOBEPSIEMOT0
TpeOOBaHUSI

10.1

IIpoBepsieMble TPeGOBaHMS K NMPeIMETHBIM pe3yJIbTaTaM 0230BOr0 YPOBHS OCBOCHHSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHNs HA OCHOBeE
oroc

peaKIii HOHHOTO OOMEHa

10.2

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOUINX XUMHYECKHE CBONCTBA H3YYEHHBIX KJIAcCOB (TPYI) HEOPraHUYECKHUX
BEIIIECTB

10.4

TOATBCPKAAOIINX T'CHECTUYCCKYIO B3AUMOCBA3b MEX Y HUMU

11

YMeHH€e BBIUUCIATH (IPOBOAUTH PACUETHI):

11.1

OTHOCHUTCJIIbHYIO MOJICKYJISIPHYIO U MOJISIpDHYIO MAacCChl BEIICCTB, MAaCCOBYIO JOJII0O XUMUYCCKOT'O

9JICMCHTA B COCAWMHCHNHN

11.2

MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYECTBO BEIIECCTBA N €0 MacCcCy, 00BEM Ta30B

11.4

[0 YPaBHCHMSAM XHMHUCCKHX DPEAKIMH M HAaXOAUTh KOJIMYECTBO BEUIECTBA, 00BEM M Maccy

peareHTOB WK IPOAYKTOB PEAKIMH

12

BrageHue (3HaHWE OCHOB):

12.1

OCHOBHBIMH METOJAM{ HAY4YHOTO IIO3HaHUs (HAONIONCHWE, W3MEpEHHE, HKCIECPHMEHT,
MOJCTTUPOBAHNEC) MPU U3yUCHHUN BEIIECCTB M XUMHYCCKUX SIBICHHH; yMeHHE C(HOPMYIHPOBATH
po0JIeMy U MPEATIOKHUTD MYTH €€ PelICHHS

12.2

Oe3omacHON pabOThl ¢ XMMHYECKMMH BEIICCTBAMH, XMMHUYECKOH MOCYA0H M J1abopaTOpHBIM
000pyI0BaHHEM

12.3

rpaBuiIaMu 0€30MacHOTO 00paIIeHUs C BEIIECTBAMH, HCIIOJIb3yEMBIMU B TIOBCETHEBHOM KU3HU,
MpaBUJIaMH TIOBEJCHUS B IIEJSAX COEPEXKEHUS 30POBBS U OKPY)KAIOIIEH MPUPOJHON Cpembl;
MMOHUMaHUe Bpeja (OMacHOCTH) BO3JICHCTBHUS HA KHUBBIE OPTaHWU3MBI ONPENSIIEHHBIX BEIICCTB,
CIT0C000B YMEHBIIEHHS M IPEJIOTBPALICHNs HX BPEIHOIO BO3JIEHCTBHIS

13

Hamnune MPaKTHICCKUX HABBIKOB IUIAHUPOBAHUA U OCYHICCTBJICHUS CICAYIOUINX XUMHUYCCKUX

OKCIICPUMCHTOB.

13.1

W3yYCHHUE W ONHCaHWe (U3NYCCKUX CBOWCTB BENIECTB; O3HAKOMIICHHE C (DH3MUECKUMH U
XUMHUYECKUMU SIBJICHUSMH; OMBITHI, WUIIOCTPUPYIOUIUE MPU3HAKH MPOTEKAHUA XUMHUYECKUX
peaxiui

13.2

H3yUEeHHE CITOCOO0B pas3/IeIeHus CMecei

13.3

MOJIYYCHUEC KHCIOpOoAa W H3YHUYCHHE C€ro CBOﬁCTB; MoJIydeHue BOAOPOJa U U3YUYCHUE €TO
CBOﬁCTB; IMOJIYYCHHUE YIJICKHUCIIOTO ra3a U H3Yy4YCHHUE €Io CBOﬁCTB; IMOJIy4Y€HUE aMMHUaKa U

HU3yYEHHE ero CBOMCTB

13.4

TIPUTOTOBJICHHE PACTBOPOB C ONPEAEIEHHON MacCOBOW TOJIEN paCTBOPEHHOIO BEIIECTBA

13.5

MpUMEHEHNE WHANKATOPOB (JTAKMyca, METIIOpamka U (eHONnpTaJIeHHa) U1 ONpPEHeTICHUS
XapakTepa cpeibl B pacTBOPaX KUCIOT U IEI04en

13.6

HCCJIEZIOBAHUE M OINMCAaHHE CBOWCTB HEOPraHWYECKHX BEILECTB Pa3IMYHBIX KIIACCOB; H3y4YeHHE
B3aUMOJICHCTBHS KHCIIOT C METAIIAaMH, OKCHJAMH METAIIOB, PACTBOPUMBIMH U HEPaCTBOPUMBIMH
OCHOBaHUSIMH, COJISIMH; ITOJTy9eHUE HEPACTBOPUMBIX OCHOBAaHWH; BBHITECHEHHE OJJHOTO MeETaylja
IPYTHM M3 pacTBOpa COJH; HCCIEeJOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIOB ATIOMHHUS U
LIMHKA

13.7

pelieHre SKCIepUMEHTANBHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPraHHMYECKHX
COCAMHEHUNY; «DJEKTPOJUTHUECKAsl AWcCCcolMaIusy; «BaxHelmme HeMeTaulbl W UX




Kon IIpoBepsieMbie TPeGOBaHUS K MPEAMETHBIM Pe3yJabTaTaM 6a30BOT0 YPOBHS 0CBOEHHS
NpoBepsieMOro OCHOBHOJi 00pa30BaTe/IbHOI IPOrpaMMbI OCHOBHOI'0 001IIEr0 06Pa30BaHNsI HA OCHOBE
TpeOoBaHUSA oroc

COCOUHCHUA, «Baxaelmme MeTaubl ¥ UX COCTUHCHUSDY

XUMHYECKHE DSKCIEPUMEHTBI, HJUTIOCTPUPYIONINE TMPHU3HAKH TMPOTEKAHUS PEaKIUil HOHHOTO
0o0MEHa; KauyeCTBEHHBIC PEAKIMKM Ha TMPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HOHBI: XJIOPHI-,
13.8 Opomua-, womua-, cynbdar-, ¢ochar-, KapOOHAT-, CHUIMKAT-AaHHOHBI, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHWUS, MarHusi, KaJblWs, aTFOMHHUSA, *kene3a (2+) u keneza (3+), memu (2+),
LUHKA

14 YMmenue:

14.1 OpEACTaBJIAATL PCE3YJIbTAThl OKCIICPUMCHTA B (I)OpMe BBIBOAOB, J0Ka3aTCJIbCTB, Fpa(i)I/IKOB u
' Ta6J'II/ILI 1 BBIABJISITb OMIMPHUYCCKHUE 3aKOHOMCPHOCTHU

YCTaHABIMBATh CBS3M MEXKAY pEaTbHO HAOMIOMAEMbIMH XUMHYECKUMH SIBICHUSMU |
14.2 MPOILECCaMH, MPOUCXOIAIIMMUA B MaKpO- U MUKPOMHPE, OOBICHATH NPUYHHBI MHOTO00pa3us
2 b

BEILIECTB

HepequL QJICMCHTOB COACPIKaHUs, TPOBCPACMBIX Ha OCHOBHOM T'OCYJAAPCTBCHHOM 3K3aMCHC 110 XUMUHA

Kon [IpoBepsieMblii 2IeMEHT coJiepKaHus
1 [TepBoHaYaILHBIC XUMUYECKUE TOHSITHS
1.1 UucTtsie BemecTBa U cMmecu. CriocoObI pa3esieHus cMecei
1.2 ATOMBI ¥ MOJEKYJIBl. XUMHUYECKHE 3eMeHTBI. CHMBOJIBI XHMHUYECKHAX 3JIeMEHTOB. [IpocTeie u

CJIOKHBIC B€HIICCTBA.

1.3 Xumuueckast popMyia. BaleHTHOCTS aTOMOB XUMHYECKUX 1eMeHTOB. CTeneHb OKUCICHHUS

1.4 3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocutenpHass aromHas wMacca. OTHOCHTEIbHAS
MOJICKYJIApHasdg Macca. MaccoBast 10151 XUMHYIECKOT0 3JIEMEHTa B COSTUHEHUN

1.5 KonmuectBo BemectBa. Monbs. Monsipaas Macca. MounsapHbIE 00beM ra3oB. B3anMocBs3b
KOJINYECTBA, MacChl U YUCJIA CTPYKTYPHBIX €IUHHUI] BELECTBA

1.6 du3nueckue M XUMHYCSCKUE SBICHUSI. XUMHUYECKAsST peaKknusa U €€ NPHU3HAKU. 3akoH COXpaHCHUA
MAacCHI BEIIECTB. XNUMHUIECKHE YpaBHCHUA

2 Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xumuueckux saemeHToB .M. Menneneesa.
CrtpoeHne aToMOB

2.1 Ilepuonnueckuii 3akoH. Ilepuogmueckass cucremMa xumuueckux sineMeHToB .M. Menneneesa.
Ilepronbr u rpymmbl. OU3WIECKAN CMBICT TIOPSAIKOBOTO HOMEpPA, HOMEPOB IEPHOJa W TPYIIIHI
3JIEMEHTA

2.2 Crpoenne atomoB. CocTaB aTOMHBIX smep. M3ortombl. OmekTpoHBL. CTpoeHWE 3IEKTPOHHBIX

000J10ueK aTOMOB MepBhIX 20 XuMUUeckux 3aeMeHToB [lepuoauueckoii cucremsl J[.1. Menaeneenra

23 3aKOHOMEpPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHOAOB, KaJHA,
Kanmplug (paadyca aToMOB, 3JCKTPOOTPHUIATEILHOCTH, METAUIMUYECKUX MW HEMETAUITMYEeCKUX
CBOWCTB) M MIX COCJIMHEHUI B COOTBETCTBHH C TIOJIOXKEHHEM dieMeHTOB B [leproanueckoii cucteme u
CTpPOCHHEM UX aTOMOB




CrpoeHne BemecTBa

3.1 Xumuueckas cBsi3b. KoBaneHTHas (MonsipHasi M HEMOJSpPHAs) CBSA3b. ODJIEKTPOOTPULIATEIBHOCTD
XUMUYECKUX 371eMeHTOB. MloHHAas cBA3b. MeTamnnueckas CBs3b

3.2 Tumpl KpUCTAIUTMYECKUX pENIeTOK (aTOMHAas, WOHHAS, METa/IM4ecKas), 3aBHCHMOCTh CBOWCTB
BEIIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKH U BUJAa XUMHUECKOM CBSI3U

4 Baxueiiue npeacTaBuTeNN HEOpraHUYECKUX BewecTB. HemeTamiel U UX coequHeHus. Merasbl u

HX COeTMHEHUS

4.1 Knaccudukamuss u HOMEHKIATypa HEOPTraHHWYECKWX COETUHEHHWH: OKCHIOB (CoJeo0pasyromime:
OCHOBHBIC, KHUCIIOTHBIE, aMQOTepHble) W HecoleoOpasylolue; OCHOBaHWHM  (IeNoYd W
HEPaCTBOPHUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOAEpKaIIe 1 OECKUCIOPOAHbIE, OTHOOCHOBHEIE U
MHOTOOCHOBHBIE); CoJieH (CpEIHUX U KHCITBIX )

4.2 dusndeckre 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANJIOB: BOJOPO/a, XJI0pa, KUCIOPOAa,
ceprl, a3oTa, docdopa, yriepona, KpeMHUS

4.3 dusnvecKre U XUMHUYECKHEe CBOMCTBA MPOCTHIX BELIECTB-METANIIIOB: JIUTHA, HATPUS, Kallusl, MarHus U
KaJIbLUs, allFOMUHMS, Kelle3a. DNEKTPOXUMHUYECKUN Pl HANPsHKEHUH METaJUIOB

4.4 duspyeckue M XUMHUYECKHE CBOICTBA BOJOPOAHBIX COEAMHEHUI HEMETAJUIOB: XJOPOBOAOPOAA,
CEpOBOIOPOJA, AMMHAKA

4.5 Ousznyeckre U XMMHYECKHE CBOWCTBa OKcHIOB HemeTamuioB: cepwel (IV, VI), azora (II, IV, V),
tdhocdopa (111, V), yraepona (11, IV), kxpemuus (1V). IlomydeHne oKCHIOB HEMETAIIIOB

4.6 Xumuueckue cBoiictBa okcunoB: MetamioB [A - IIIA rpymn, nunka, meau (II) u xenesza (11, III).
[losrydenue okcuI0B METAIIOB

4.7 XuMHYECKHE CBOHCTBa OCHOBAaHMH M aMQOTEPHBIX THUAPOKCHUAOB (Ha MpUMEpe THIPOKCHIOB
TIOMUHMS, JKene3a, HMHKa). Ilonydenne ocHoBanuil u aM(OTEPHBIX THAPOKCUAOB

4.8 OOmre XMMHYECKHE CBOIMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEpHOMH,
a30THOH, QochopHO, KpeMHUEBOH, YroapbHONH. OcoOble XMMUYECKIE CBOHCTBA KOHIIEHTPUPOBAHHOM
CEpHOM U a30THOM KUCIIOT. [lonyuenue kucaor

49 O0mue XuMUIECKHEe CBOMCTBA cpeqHuX conert. [lomyduenue comneit

4.10 [ony4yenune, cobupaHue, pacrmo3HaBaHWE BOJOPOJA, KHCIOPOAa, aMMHaKa, YIJIEKHCIOro TIaza B
nmabopaTopuu

4.11 [lonyyenne amMmmuaka, CEpHOH M a30THOW KHCJIOT B MPOMBILIICHHOCTH. O0IIue croco0bl NOTy4eHuUs
METaJIJIOB

4.12 I'enernueckast cBA3b MEXKAY KIacCaMU HEOPTaHUUECKUX COETNHEHUH

5 XHUMHUYECKHUE PEAKIIUU

5.1 Kimaccudukarums XUMHUECKHX peakmuid IO Pa3jIMdHBIM TPHU3HAKAM: [0 YHCIYy MW COCTaBy
YYaCTBYIOIIMX B PEAKIMHU BEIECTB, MO TEIIOBOMY 3()(}EKTy, 0 U3MEHEHUIO CTENECHEH OKHUCICHUS
XUMHUYECKUX IIEMEHTOB

52 TemnoBoii 3PPEKT XUMUUIECKOH PeaKIIni, TS PMOXHUMUYECKUE YPaBHEHHS. JK30- U DHJIOTEPMUUECKHUE

pcaKkuuu. TCpMOXI/IMI/I‘lCCKI/IC YpaBHCHUA




53

OKHCIIUTETFHO-BOCCTAHOBUTENIbHBIE  peakiuu. OKHUCIUTENIM ¢ BOCCTaHOBUTENH. lIporeccr
OKHCIICHUS ¥ BOCCTAHOBJICHHUS. DJICKTPOHHBIN 0aJIaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN PEaKIIuu

54 Teopust >IEKTPONUTHIECKON Arcconranui. KaTHOHBI, aHWOHBI. DJIEKTPOIUTHI U HEIIEKTPOIHTHI.
CunbHbIe U cna0ble 31eKTponuThl. CTeNneHb AUCCOUUANN

5.5 Peakium woOHHOTO OOMEHa. YCIOBUSI IPOTEKAHUS pEaKIWi HWOHHOTO OOMeHa, TIONHBIE |
COKpallleHHbIE HOHHbIE YPaBHEHUS peaKklInit

6 XuMus U OKpyKarolias cpeja

6.1 BemectBa u MaTepuaisl B IOBCEIHEBHON )KU3HU 4yeoBeka. bezonacHoe MCnob30BaHKUE BELIECTB U
XUMUYECKUX peakiuii B naboparopuu u ObITy. [lepBas momolip NMpH XHUMHUYECKUX OXKOTax M
OTpaBJICHUAX

6.2 XUMHYECKOe 3arpsA3HEeHNE OKPYIKaIOIIeH cpebl (KHCIOTHBIE JOXKAH, 3arpA3HEHNE TTOYBbI, BO3yXa
BOJIOEMOB), CIOCOOBI ero mnpenoTBpamieHus: llpenenbHas AomycTHMash KOHLEHTpAlWsl BEIIECTB
(ITIK). Ponmp XxuMuu B pelIEHHH 3KOJOTHUYECKUX NpoOieM. YcuieHne NapHUKOBOro 3¢ddexTa,
paspyuieHre 030HOBOTO CJIOS

6.3 [Ipumenenue cepsbl, a3ora, docdopa, yriaepona, KpeMHHS H HX COCTUHEHHWN B OBITY, MEIUIWHE,
MIPOMBIIIUIEHHOCTH M CEIBCKOM Xo3siiicTBe. llprMeHeHWe MeTalsioB W CIUIaBOB (CTasb, YyTYH,
JIOPAIIOMUHUM, OpoH3a) B OBITY W NPOMBIIUICHHOCTH WX coequHeHud. [loHSATHE O KOppo3uH
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH

6.4 [IpupoaHble HWCTOYHUKM YIIIEBOJOPOAOB (Yyrojib, MPHUPOIAHBIN Tra3, He(Th), NPOLYKTHl HX
riepepaboTky (OEH3UH), UX POJIb B OBITY U IPOMBIIILIIEHHOCTH

6.5 [lepBonayanbHble MOHATHA OO0 OpPraHUYECKMX BEUIECTBAX KaK O COCAMHEHHAX yriepoaa (MeTaH,
9TaH, 3TWIEH, alleTHIICH, 3TaHOJI, TTUIEPUH, YKCYCHast KucioTa). [loHaTre 0 OMONIOTHYECKH BaXKHBIX
BEIIECTBAX: JKHUPax, OenKax, yriieBo/Iax - ¥ UX POIIN B )KU3HH YEIIOBEKa

7 Pacuertsr:

7.1 o (hopMysaM XUMHUECKHX COeTUHEHUI

7.2 Macchl (MacCcOBOH) TOJIH PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM yPaBHEHUIM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB DIeKTPOHHBIE
.N;_l HaumeHnoBanue pa3uesion Beero Kontpoabusie | Tpaktiyeckue (I;I/I(l)pOBbIe)
n/m | W TeM NPOrpamMMbl paGoTHI paGoTHI o0pa3oBaTe/bHbIE
pecypchl
Paznea 1. IlepBoHayajibHble XUMHYECKHE TOHATHUS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' IPaKTUYECKON https://m.edsoo.ru/7t41837¢
IESITEIILHOCTH YeJIOBEKA
12 BemecTBa n xuMuueckue 15 1 bu6nmnoreka [JOK
) peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
1 Bosayx. Kucnopon. 6 bubnmnoreka [JOK
' Ilousitre 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o 3 1 bubnuorexa [JOK
' KUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [lonsitue 5 1 1 bu6nmoreka [JOK
) 00 OCHOBaHUSAX https://m.edsoo.ru/7{41837¢
2.4 Secf Oriiiifiaﬁi : 11 1 1 bubmorexa [IOK
’ P . https://m.edsoo.ru/7f41837¢
COeIMHEHUI
Hroro no pazneny 30

Pa3znen 3. Ilepuognueckuii 3aK0H U

Iepuoauyeckas cucreMa XuMHYeCKHX j1eMeHTOB /I,
Crtpoenue aToMoB. XuMHnueckasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

HN. Menneieena.

3.1

[Iepronnueckuii 3aKOH U
ITepuoanyeckas cuctemMa

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



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

XUMHYECKHUX dJIEMEHTOB JI.
N. Menpneneesa. Ctpoenue
aroma

XUMHUYECKAA CBA3b.

39 OKUCIUTENbHO- 3 bubmuoreka [JOK
’ BOCCTAaHOBHUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peaKINH
Uroro no pazaeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubamotera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB 63

110 ITPOT'PAMME



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

9 KJIACC

Koan4yecTBo 4acoB

JJIeKTPOHHbIE
Ne HaunmenoBanue pa3ienoB Kontpoasubie | Tpaktuyeckue (uudposrbie)
n/m | W TeM NPporpamMmmbl Bcero paGoThi paGoTHI oOpa3oBaTejibHbIE
pecypchbl
Pa3jen 1. BemecTBoO 1 XUuMH4YecKHe peaKIIuu
[ToBTOpeHue u yrmyonaeHue
1.1 3HaHUW OCHOBHBIX Pa3JIeliOB 5 1 Egg;?/ﬁeeléi(iorﬁﬁ 412636
Kypca 8 Kiacca " -
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
) XUMHUYECKHUX PEaKIIUn https://m.edsoo.ru/7f41a636
DIIEeKTPOTUTHYECKAs
1.3 IUCCOLUAIA. XUMUYECKHE 8 1 1 bubmaorexa [JOK
https://m.edsoo.ru/7f41a636
peakIny B pacTBOpax
Hroro no pazaeny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUSI
OO01mas xapakTepucTHKa Bubmorexa [IOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIA-rpynmel. ["ajiorensl
OO0mias xapakTepucTuKa
29 XUMHYECKHUX JIEMECHTOB 6 bu6mmoreka [IOK
' VIA-rpymmel. Cepa u e€ https://m.edsoo.ru/7f41a636
COCJTMHEHUS
OO01as xapakTepuCcTHKa
23 XUMHYECKHX DJIEMEHTOB 7 1 bu6mmoreka [JOK
' VA-rpynnsl. A3ot, pocdop https://m.edsoo.ru/7f41a636
Y UX COCJIMHEHUS
OO6mras xapakTepucTuka
24 XUMHYECKHUX IJIEMEHTOB 3 1 ) bu6nunoreka [JOK

IVA-rpynnel. Yriepon u

KPEMHUH U UX COEIUHECHUS

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

Hroro no pazaeny 25
Pazgen 3. MeTaJibl H HX COeMHEHUA
. bu6mmnoreka [JOK
3.1 Obmme cpoficTsa METALIOR 4 https://m.edsoo.ru/7f41a636
39 Baxneiime MeTamibl U UX 16 1 ) bu6mmoreka [IOK
’ COEIUHEHUS https://m.edsoo.ru/7f41a636
Nroro no pazaeny 20
Paszjnen 4. Xumus M oOKpy:Kamouas cpeaa
41 BemecrBa u maTepuaisl B 3 bubnnorexa [JOK
' JKHU3HH YEJI0BEKA https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63 4 7
10 ITIPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KonunuecTBo
No Tema ypoka 4acoB Ha
ypoKa KOHTPOJIbHBIE
paboThI
[Ipenmet xumuu. Poiap XuMuu B )KU3HU Y€JIOBEKA. Tela U BEIIECTBA
2 [TonsiTHe 0 METOIaX MO3HAHUS B XUMUU
3 [Ipaktrueckas padota Ne 1 «IIpaBuna paboTsl B 1abopaTopuu u
pUEMBI OOpaIeHHsI ¢ Ta0OpaTOPHBIM 000PYI0BAHUEM)
4 Uuctele BemecTBa U cMec. CrocoObl pa3aesieHus: cMecei
5 [Ipaktrueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe
OUYMCTKY TTOBAPEHHOU COMM)»
6 ATOMBI 1 MOJIEKYJIBI
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX SJIEMEHTOB
8 [IpocThie u cnoXHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
10 3aK0H MOCTOSIHCTBA COCTaBa BEIMIECTB. XUMUYecKas Gopmya.
BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEINbHASI MOJIEKYJIsIpHAs Macca
12 MaccoBast 10711 XUMHUYECKOT'0 3JIEMEHTa B COSMHEHUH
13 KomnuectBo BemectBa. Monb. Moisipaas macca
14 ®u3nuecKne 1 XUMUUYECKHUE SIBJICHUS. XUMUAYECKAs peaKkus
15 [Ipu3Haky u yciioBus NPOTEKAHNUS XUMUYECKUX PEaKLIUN
16 3aKOH COXpaHEeHMs MacChl BeIIECTB. XUMHUECKHUE YPaBHEHUS
17 Brruncnenust KoaudecTBa, MacChl BEIIECTBA 110 YPaBHEHUSIM
XUMHYECKUX PEaKIUn
13 Knaccudukanus XuMHUECKUX peakiuii (COeTUHEHMS, Pa3I0KEHus,
3aMEIICHHS, OOMEHA)
19 M. B. JlomoHOCOB — y4€HBIH-dHITUKIONEAUCT. O000IIIeHHE U
CUCTeMaTH3all¥sl 3HAaHHUH
20 KonTponbhas padora Nel no teme «BemiectBa 1 xummueckue |
peaKIum»
71 Bo3ayx — cmech ra3zoB. Cocras Bo3ayxa. Kuciopoa — sneMeHT u
npocroe BeuecTBo. O30H
” Ouznyeckue 1 XUMUYECKHE CBONCTBA KUCIOPoa (peakuu
okuclieHus, ropenue). [Tonsitue 06 okcugax
23 CriocoObl 1osTy4eHus KMCI0po/ia B 1a00paTOpUH U MPOMBIIIIEHHOCTH.




[IpumeneHue kucnopoaa

TennoBoi 3 PeKT XMMUIECKOI peaKIuu, OHITHE O

24 TEPMOXHUMHUYECKOM YPaBHEHUH, SK30- U DHIOTEPMUUYECKUX PEAKIUIX

)5 Tomnuso (Hed Tk, yroiabs U MeTaH). 3arpsi3HeHUe BO3yXa, CIIOCOObI €ro
MPEAOTBPAIICHUS

%6 [Ipaktuyeckas padora Ne 3 o teme «llonmyuenue u codbupanue
KHUCJIOPO/JIa, U3YYEHHUE €T0 CBOMUCTBY»

27 Bonopoa — snemeHT u npocroe BeuecTBo. HaxoxaeHnue B npupoje

73 ®u3nYeCcKre U XMMHUYECKUE CBOMCTBA Boopoaa. [Ipumenenne
BOZOpOJA

29 [ToHsTHE O KHUCIIOTAX U COMAX

30 Crnioco0pl moty4eHus BOAOpOJa B 1JabopaTopuu

31 [Ipaktuueckas padora Ne 4 mo Teme «Ilomyuenue u cobupanue
BOJIOPOJA, U3yUEHUE €r0 CBOMCTBY

32 Momnsipablii 00bE€M ra3oB. 3akoH ABOTraapo

3 Boruncnenus 00bEMa, KOTMUECTBA BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WM 00BEMY

14 Boruncnenus 005EMOB ra3oB MO ypaBHEHHUIO PEAKIIUU Ha OCHOBE
3aKO0Ha 00BEMHBIX OTHOILICHUH ra30B

35 dum3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI

36 CoctaB ocHoBanui. [ToHsiTHE 00 MHIUKATOpAX

37 Bona kak pactBoputens. HacwilmeHHbIE M HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas 07151 BeliecTBa B pacTBOpe

33 [MpakTudeckas padora Ne 5 mo Teme «IIpuroroBienune pacTBOpPOB ¢
ONpeAeIEHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEILIECTBAY

39 KonTponsnas padora No2 no teme «Kucnopon. Bomopoa. Boga»

40 Oxkcupl: cocTaB, KiIaccuuKaius, HOMEHKIATypa

A1 [TonyueHue n XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIOB

42 OcHoBaHus: cocTaB, KIacCU(pUKAIKI, HOMEHKIATypa

43 [Tonydyenue n XuMHYECKHE CBOMCTBA OCHOBAHUM

44 KucnoTsr: cocraB, kitaccudukaims, HOMEHKIATypa

45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT

46 Coan (cpeaHue): HOMEHKIIATypa, CIIOCOObI MOTYYSHHSI, XUMHUECKHE
CBOIiCTBa

47 [IpakTuueckas pabora Ne 6. PemeHne skcnepuMeHTaIbHBIX 33124 10
TeMe «OCHOBHBIE KJIAaCChl HEOPTAHUUECKUX COSTMHEHU)

48 I'eneTndeckas cBsI3b MEXKIy KilacCaMd HEOPraHUYECKUX COCIMHEHUM

49 O0600611eHre U cucTeMaTu3alus 3HaHu|




50 Kontponbnas padota Ne3 o reme "OCHOBHBIE KIIACChI |
HEOPraHUYeCKUX COeqMHEHUN"

51 [TepBbie MOMBITKY KIACCU(PUKALUN XUMUYECKUX d71eMeHTOB. [loHsaTre
O TPYIIAX CXOJHBIX 3JIEMEHTOB

57 [Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX
anemenToB JI. Y. Menaeneena

53 [Iepuonsl, rpynnsl, MOATPYIIIIbI

54 Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tombl

55 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
[Tepnonnueckoii cucremst 1. 1. Menneneesa

56 XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO B
[Tepuonnueckont cucreme 1. 1. Menneneesa

57 3nauenue [lepuonuyeckoro 3aKoHa JUisi pa3BUTHS HAYKU U MIPAKTUKU.
J1. 1. MenneneeB — y4€HbIi, eJaror U rpaxaaHuH

58 DIEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB

59 HNonHnas xumuyeckas cBs3b

60 KoBaneHnTHast nosnspHasi XUMHUYECKas CBA3b

61 KoBanentHnas HenossipHasi XUMUYeCKas CBSI3b

62 CreneHb OKUCICHUS

63 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIINU

64 OKuCIUTENN U BOCCTAHOBUTEIHN

65 KonrtponbHas padora Ne4 no reme «CtpoeHue atoma. XuMuueckas 1
CBSI3b»

66 PesepBubIil ypok. O6001IeHHE U CHCTeMaTH3allsl 3HAHUT

67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA

68 PesepBHbIil ypok. O6001ICHHE M CHCTeMaTH3allusl 3HAHUT

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 68, 13 HUX ypOKOB, OTBEJCHHbIX Ha
KOHTpOJIbHBIE (B TOM uncie Beepoccuiickue npoBepouHbie paboThl), — HE Ooiee 6




IHOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
KonunuecTBo
No Tema ypoka 4acoB Ha
ypoka KOHTPOJIbHbIE
paboThI
| [Tepuoanueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKHUX
anemenToB 1. 1. MenaeneeBa
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIECTB
Buibl XUMUYECKOM CBSI3M M TUIIBI KPUCTAJUIMUECKUX PEIIETOK
5 Kontponbnas pabota Nel mo teme «IloBropenue u yriyoneHue 3HaHu 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst XuMUIeCcKUX peakifii Mo pa3IuaHbIM ITPU3HAKAM
7 [ToHsATHE O CKOPOCTH XUMUYECKOMN peakuu. I[oHATHE O TOMOT€HHBIX U
TeTePOreHHBIX PEAKIIUAX
[TonsiTue 0 XMMHUUYECKOM paBHOBeCHH. DAKTOPBI, BIUAIOLINE HA
8 CKOPOCTb XUMHUUYECKOW PEAKIIMH U MOJI0KEHNE XUMUYECKOTO
paBHOBECHS
9 OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINHI
10 Teopust anekTponuTHIecKoi auccornuanyu. CUIbHBIC U ClIa0bie
AIEKTPOIUTHI
11 HNonHble ypaBHEHUS peakuid
1 XUMHUYECKUE CBOMCTBA KHCIIOT U OCHOBAHUH B CBETE MPEICTABICHHUH 00
ANEKTPOIUTUIECKON JUCCOIHAIIIHT
13 XUMUYECKUE CBOMCTBA COJIeH B CBETE MPEACTaBICHUI 00
ANEKTPOIUTUYECKON AUCCOLIMAIIIT
14 [TonsiTHe 0 runponn3se conen
15 O0o01IeHre U cucTeMaTU3alus 3HaHU!
16 ITpakTrueckas padota Ne 1. «PemeHne sKCiepuMEeHTAIBHBIX 3a71a9)
17 KonTponbnas padota No2 1mo Teme « IICKTPOTUTUYECKAS TUCCOIUATIHSL. |
XUMHYECKUE PEAKIIUU B PACTBOPAX»
18 OO01mas xapakTepuCcTHKa rajJoreHoB. XMMUYECKHe CBOMCTBA Ha IpUMeEpe
xJiopa
19 XmopoBogopoa. CoJisiHast KHCIIOTa, XUMHUYECKHE CBOMCTBA, TTOJTyICHHE,
[IPUMEHEHNE
20 [Ipaktuueckas padota Ne 2 o reme «IlonydeHue consiHOM KUCIOTHI,




M3y4YEHHUE €€ CBOMCTBY»

Brrancnenus no YPaBHCHUAM XUMHUYICCKHX peaKuHﬁ, C€CJIM OJJUH U3

21 peareHToB J1aH B U30BITKE

22 OO61as xapakTepucTka 35eMeHToB VIA-rpymnmbt

7 AnnotponHbie Monudukanuu cepbl. Haxoxaenue cepsl u e€
COEIMHEHUH B Ipupoac. XMMHUUYECKHUE CBOMCTBA CEPHI

24 CepoBoaopoj, cTpoeHue, (pru3ndeckne U XUMUIECKUE CBOWCTBA

75 Oxcunet cepol. CepHast KHCIIOTa, (PU3HMUECKUE U XUMUIECKUE CBOWCTBA,
MpUMEHEHNE
XUMHYECKHE peakilii, JIeKaIIle B OCHOBE MTPOMBIIIJICHHOTO CrIoco0a

26 MOJIyYEHUS] CEPHOU KMCIOThI. XMMHYECKOE 3arpSA3HEHUE OKPYIKAIOIIEH
Cpellbl COETMHEHUSIMHU CEPBI

27 Brrunciienne MaccoBOi 1011 BbIXO/1a MPOIYKTa PEAKIIMI

73 OO011ast XapakTepUCTHKA 3J€MEHTOB VA-rpynmsl. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3NIECKUe U XUMUYECKHE CBOMCTBA

29 AMMHak, ero pu3nyecKre U XMMUYECKUE CBOWCTBA, IOJTyYEHUE U
MpPUMEHEHHE

30 [TpaxTrueckas pabora Ne 3 o teme «llonyuenue ammuaka, usyueHue
€ro CBOWCTBY

31 A30THas KUCIIOTa, € Pu3nyeckne u XMMUIECKHUEe CBOMCTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B Kaue€CTBE MUHEPAIbHBIX

32 yaoOpeHui. XuMHUYECKOe 3arps3HEHHE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta

1 ®Dochop. Okcun hocdopa (V) u pochopras kucnora, Gpusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYyYEHUE

34 Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUN.
3arps3HeHue NPUPOTHON cpebl GpochaTamu

15 anuepoz[, pacnpocTpaHeHue B Ipupoje, pusndeckre U XUMHUECKHe
CBOIiCTBa

16 Oxcuppl yraepona, ux (pu3ndecKkue 1 XUMUIEeCKHAEe CBOMCTBA.
DKkojorudeckue npoOaeMbl, CBsI3aHHbIE ¢ OKCHA0M yriepona (1V)

37 YronpHas KUCI0Ta ¥ €€ CoMu

13 [TpakTiueckas pabora Ne 4 o teme "llomyueHue yriiekuciaoro rasa.
KauecTBeHHas peakiius Ha KapOoHAT-HOH"

39 [TepBoHayaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O
COEJIMHEHUSIX yriepoaa

40 Kpemuuii u ero coequHeHust

41 [TpaxTnueckast padota Ne 5. PenieHue skcriepuMeHTAIbHBIX 3aa4 M0
TeMe «BakHel1ie HeMeTaIbl U UX COeTUHEHUS»

42 Konrtpomnsnas padora Ne3 o teme «Baxkneiye HeMeTalIbl U UX




COCAUHCHUA»

OO0m1as XxapakTepuCTUKa XUMHYECKUX PJIEMEHTOB — METaJLIOB.
43 Merannnueckas CBA3b U METAUINYECKAS] KPUCTAIIIMYECKAs pEHIETKA.
dusnyeckue cBOICTBA METAJIOB

XHWMHYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUAN P

4 HanpsHKEHUH METAIIOB
O6mue criocoOs! mony4yeHus MmetauioB. CrutaBel. BerauciaeHus mo

45 YpaBHEHUSAM XUMUUYECKHUX PEAKIIUM, €CITU OJIUH U3 PEareHTOB COJIEPKHUT
puUMecH

46 IlonsATHE O KOPPO3UU METAILIOB

47 [llenouHbIe METAIIITBI

48 OKcuabl U THAPOKCUIBI HATPUS U KaJIUS

49 [llenouno3eMeNnbHbIC METAJIbI — KAJIBIMA M MarHui

50 Baxkueiinine coefuHESHUS KaJIbIUS

51 O0001IeHre U cCUCTEMAaTU3ALNS 3HAHUN

52 JKécTkocTh BOBI M CIIOCOOBI €€ YCTpaHSHHS

53 [TpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U METOIBI €€
ycTpaHeHus"

54 AnroMuHUH

55 AmMoTepHbIe CBOWCTBA OKCHIA U TUAPOKCHIA

56 Keneso

57 Oxcupel, Tuapokcu bl u conu xenesa (I1) u xxenesa (I111)

58 O00011eHne 1 cUCTEMaTU3AINS 3HAHUN

59 [TpakTudeckast pabota Ne 7. Pemienne skcriepuMeHTaNbHBIX 33724 0

TeMe «BakHelne MeTauibl U UX COETUHEHU

Brrancinenus no YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ, €CJIM OHH U3
60 pe€arcHToB JiaH B M30BITKE UIIN COACPIKUT ITPUMCECH. Brruucnenus
MacCOBOM 01 BEIXOJa MMpoOAYKTa pCaKIuu

61 O0001IeHne U cUCTEMaTU3AINS 3HAHUN

6 Kontponbnas pabota Ne4 mo Teme «BaxkHeiime MeTabl U UX 1
COCTMHEHUS

63 BeniecTBa 1 MmaTepuasnbl B TOBCETHEBHOM KU3HU YEJIOBEKA

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/Ibl

65 Ponb Xxumum B pemieHnr SKOJIOTHISCKUX TIPOOIeM

66 PesepBHeIit ypok. O000IICHIE U CUCTEMATH3AIIHS 3HAHHHA

67 PesepBHbIii ypok. O6001I€HNE U cCCTeMaTH3allus 3HAHUN

68 PesepBHbIil ypok. O60011IeHIE U CHCTEeMaTH3alMsl 3HAHUN

OBIIEE KOJIMYECTBO YPOKOB I1O ITPOI'PAMME: 68, 13 HUX ypOKOB, OTBEJCHHbBIX Ha
KOHTPOJIbHBIE (B TOM YHMCIIE IPOBEPOUYHBIE pabOTHI), — HE Oosee 6




YUYEBHO-METOANYECKOE OBECIHIHEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
* Xumus, 8 knacc/ ['abpuensta O.C., Octpoymo N.I'., Caakos C.A., AKIHOHEPHOE
obmectBo «M3aarenscTBO «IIpocBemneHmer»
» Xumus, 9 xinacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKnuoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnienue)



