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[IporpamMa mo XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHUsl COCTaBlieHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNIbHON MpOTrpamMMbl
OCHOBHOTO o00miero obpazoBanus, npeactaBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE
dbeneparibHON paboueld MPOrpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIMU TPENOJIaBaHUs
y4yeOHoro npeameTa « XuMus» B 00pa3oBaTeIbHbIX opranu3amnusax Poccuiickoit @enepanuu.

[IporpamMMa mo XuMHHM Aa€T TMpeACTaBICHHE O MLENsAX, OOIIel cTpareruu OOyYeHHs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIONIMXCS CpEelCTBAaMU Y4YeOHOTO TpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEMETHOE COJIEpKaHUe, MPeyCMaTPUBAET pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYpHUPOBAHUE TI0 pa3jie]iaM U TeMaM MPOTrpaMMBbI TT0 XUMUH, ONPEIeIsieT KOJIMUYEeCTBEHHbBIC
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAaHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh
M3YYCHUS] XUMUU C yUYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00YyUYaroIMXCs, OMPEASISIET BO3MOKHOCTH TIPEeIMeTa ISt
peanu3anuu TpeOOBAHHM K pe3yJibTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIbHOM MPOTrpaMMBbl HA
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHUs, a TAK)Ke TpeOOBaHHM K pe3ybTaTaM OOyUYeHHS XUMUU
HAa YypOBHE IeNiell W3y4eHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHON
JEATETLHOCTH 00YYarOIIETOCs IO OCBOSHUIO YUEOHOTO COJIEPIKAHMS.

3HaHWE XUMUHU CIY)KUT OCHOBOM il (DOPMUPOBAHHS MHUPOBO33PEHHUS 00YyUarOmIerocs,
€ro MpeJICTaBICHU O MaTepHaTbHOM €IWHCTBE MHUpPA, BAXKHYIO POJb UTPAOT (hopMHpyembie

XHUMHEH MNPEACTABJIICHUA O B3aUMOIIPECBPAICHUAX SHCPIrUAU U 00 9BOJIIOIIMA BCHICCTB B IIPUPOJC,



0 MYTAX pelIeHUsl I0OANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U KOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHue xumuu:

CHOCOOCTBYET pealu3aluud BO3MOXKHOCTEH Ui CaMOpa3BUTHS U (OPMHUpPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHHNE MBITIICHUSI U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXcs,
HAaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENbHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaNbHOM NesSTeNIbHOCTH;

3HAKOMHUT CO CIENU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3TJIsAJIa HAa €IMHCTBO MPUPOJILI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM 3TAlioM B (pOpMUpPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYarOIINXCS;

crocoOCcTByeT (POPMHUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJAE, K UYEIOBEKY, BHOCHT CBOM BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyyJarouuxcsi.

JlanHble HampaBieHHUs B OOyUYE€HHUH XUMHUU OOECIeunBalOTCS CHEIUPUKON coaepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJAarorMueckyd aJanTUPOBAHHBIM OTpakeHUEM
0a30BOM HAyKW XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro OOpa30BaHHS OPUEHTHPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMbI TIEPBOHAYATILHBIX MOHSATUN XMMHHU, OCHOB HEOPTraHMYECKONW XUMUU U
HEKOTOPBIX OTJAEJIbHBIX 3HAUMMBIX ITOHATUN OPraHUYECKOW XUMUHU.

CrtpykTypa conepkaHusi MporpaMMbl TI0 XUMHUHU c(hOopMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa kK e€ maydeHuro. CoaepaHue CKJIQJbIBACTCSA W3 CHUCTEMbI MOHATHH O XHMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMHUYeckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl [0 NPUHLUITY ITOCIEAOBATEIBHOIO PA3BUTHS 3HAHUKW HA OCHOBE
TEOPETUYECKUX PEACTABICHUI Pa3HOr0 YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona /.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBSI3H;

MIpeICTaBICHUM 00 IEKTPOIUTUYECKON TUCCOLMAIIMU BEIIECTB B pacTBOpax.

TeopeTnyeckre 3HAHUS PACCMATPHUBAIOTCA HA OCHOBE SMIIMPUYECKH TMOJTYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEIOBATEILHO OT OJHOTO YpPOBHSA K JAPYyromy,
BBITIONHSAST (QYHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TTOJTYYEHHS U3yYaEMBIX BEIIECTB.

OcBoeHME MpPOrpaMMbl IO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHUS O



XMMHYECKOW COCTABJISIIONIEH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJ/laM 103HaHus B Hayke. M3yueHne xumMun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kiacce» U «Pu3mnka. 7 KiIacc».

[Ipy nM3yyeHHH XMMHMU TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XMMHUYECKON HAayKd
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHHUS, NMPAKTHUYECKOW IESATEIBHOCTH YEJOBEKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3amadya y4eOHOrOo NpeIMeTa COCTOHT B
(GbOpMUPOBAHUN CUCTEMbl XMMUYECKUX 3HAHUNA — Ba)KHEHIIMX (aKTOB, MOHSATHI, 3aKOHOB M
TEOPETUYECKHUX MOJIOKEHUU, AOCTYMHBIX 0000IIEHUN MUPOBO33PEHUYECKOr0 XapaKTepa, sI3bIKa
HayKH, B TIPUOOIICHUH K HAyYHBIM METOJaM NO3HAHUS MPU U3yUYEHHH BEIIECTB M XUMHUYECKUX
peakuuii, B (GOpMUPOBAHUU U PA3BUTUU I1O3HABATEIbHBIX YMEHUM U UX IPUMEHEHUU B y4eOHO-
MO3HABATEIILHON U yueOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHUM XUMHUU Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHHs Ba)KHOE 3HAUYEHUE
IPUOOPETHN TaKUe LIETH, KaK:

(dbopMUpOBaHHE HMHTEUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

HaIpaBJIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4ecKoe MpHOOIIeHHEe O0O0ydYaroImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMH;

o0OecrieyeHrne YCJIOBUM, CIIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYalOIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

¢dopmupoBanue o0mel GyHKIMOHATBHON U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
NIOBCEAHEBHOM XU3HU U TPYIOBOM JEATEIILHOCTH,

¢dopmupoBaHre y 00yYarOIUXCs T'YMaHUCTUYECKUX OTHOILIEHUH, MOHUMAaHMsI IIEHHOCTH
XUMHUYECKUX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY

po( WISl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO6miee 4yrciio YacoB, PEKOMEHIOBAHHBIX ISl U3yUeHUsT XUMHH, — 136 "acoB: B 8 kiacce
— 68 yacoB (2 yaca B Hezel0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

Conep:xanue o0ydyenus B 8 Kiacce.

[TepBoHaYaIbHBIC XUMUYECKUEC TTOHSATHS.

[Ipenmer xumuu. Posib XMMHU B KU3HM 4Y€JIOBEKAa. XMMHUS B CHUCTeME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE 3JeMeHThl. CHUMBOJIBI XMMHYECKUX JJIEMEHTOB.
[IpocThie U CIIOXKHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XWMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJICKYJISpHAs
Macca. MaccoBas 10JI1 XUMHUYECKOT0 AJIEMEHTa B COCTMHCHHH.

KomuuecTBo BemecTtBa. Moab. MonspHas Macca. B3amMoCBSI3p KOJIMYECTBA, MAacChl M
Yyucia CTPYKTYPHBIX €AUHUI] BeniecTBa. Pacy€Tsl o hopmynaM XUMUYECKUX COCTUHEHUMN.

dusznueckue W XUMUYECKHE SBICHUS. XUMHYECKas peakuus U e€ MpU3HaKh. 3aKOH
COXpaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYecKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

XUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYA0H, NpaBuiIaMu padoTsl B
naboparopur U mnpuémMamu oOpalieHus ¢ J1abopaTOpHBIM OOOpyJOBaHUEM, H3y4YeHHE U
onrcanue PU3NIECKNX CBOMCTB 00pa3lloB HEOPTaHUYECKHUX BEIIECTB, HAOM0IeHNe (PU3MUEeCKUX
(mnaBieHHE BOCKA, TasHUE JIbJa, pAaCTUPAHUE caxapa B CTYINKe, KUIMEHUE U KOHJEHCAIHs BObI)
U XUMUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeJa C
KHCJIOTOM) SIBJICHHM, HAOIIOJIEHNE U ONHMCAHHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJIOpPHIOM Oapusi, pasloKeHue
ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoaeicTBHE Kele3a ¢ pactBopoM conu mean (11),
n3ydeHue CrocoO0B pazeneHusi cMecel (C TOMOIIbI0 MarHuTa, (PUIbTPOBAaHUE, BHITTAPUBAHUE,
TUCTUIUISIIUS, XpomaTorpadus), TPOBEICHHE OYUCTKU IMOBAPEHHOW COJHU, HAONIOJACHHE H
ONHUCAHUE pPEe3YyJbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl,
CO3JIaHuE MOJIeNIel MOJIEKYT (IIapOCTEPKHEBBIX ).

Baxwuelimme npeacraBuTeNn HEOPraHUYECKUX BEIIECTB.

Bo3ayx — cmech razoB. CoctaB Bo3myxa. Kucimopon — 37Ie€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPSHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TMONyYEeHUS KUCIOpoJda B Jaboparopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MoauduKays

KHCIIOPO/Ia.



TennoBolr 3(PdekT XUMHUECKOW peakIuu, TEPMOXHMUYECKHE YpPaBHEHHS, JK30- H
OHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pyluIeHHe 030HOBOTO CIIOS.

Bomopon — »smemMeHT M mpoctoe BemecTBo. HaxoxaeHwe Bogopoa B IPUPOJIE,
dbuznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHus. KucioTsl u comnu.

Mosnsipublit 00bE€M razoB. PacyéTsl 10 XMMUYECKUM ypaBHEHUSIM.

dusnueckue cBolcTBa BOABL. Boxa kak pactBoputenb. PactBopel. HacelieHnsle u
HEHACBIIICHHBIE PAcCTBOPHI. PacTBOpUMOCTh BellecTB B BOoJe. MaccoBasi 10js BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poiab pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsisHEHUE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdyeckux coeauHenuil. Oxcunbl. Krnaccuduxamnuss OKCUAOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. HoMmenknatypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyyenue okcuaos.

OcnoBanmst. Kiaccupukanust OCHOBaHMN: INENOYM M HEPACTBOPHMBIC OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyueHue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @U3nveckue U XUMHUIECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H.H. bekerosa. [loiryuenne kucior.

Comu. Homenknarypa coneil.

dusnyeckue 1 XMuMUYECKue cBoMcTBa conell. [lonyuenue conei.

I'eneTndeckas CBI3b MEXKIYy KJacCaMH HEOPraHUYECKUX COCTMHEHUM.

XHWMHMYECKUN DKCIEPUMEHT: Kade€CTBEHHOE OIPEIECICHUE COACPKAHUsS KHCIOpPOJa B
BO3/yXe, NOJIy4YeHre, cooupaHue, paclio3HaBaHUe U U3yUEeHUE CBOMCTB KUCI0pOa, HaOI0JeHHe
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M MPEKPAILIECHUS] TOPEHUS
(mokapa), O3HaKOMJIEHHE C OOpa3laMHd OKCHIOB W OIKMCAHHUE WX CBOWCTB, TMOJyYEHUE,
coOupaHue, pacrno3HaBaHUE U M3yUYEHUE CBOMCTB BOJOpojAa (TOpEHHUE), B3aUMOJEUCTBHE
Bostoposia ¢ okcuaom meau (1) (Bo3aMOXXHO MCHONB30BaHHME BUAEOMATEPHUAIOB), HAOIIOJICHUE
00pa31oB BEIIECTB KOJINYECTBOM 1 MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM J0JIei
pPacTBOPEHHOIO BEIECTBA, B3aUMOJAEMCTBHE BOJbI C MeETaUIaMU (HATPUEM U KaJbLIUEM)
(BO3MOKHO HCITIOJIb30BaHME BHJEOMATEpHANIOB), HCCIEIOBaHME O0Opa3lOB HEOPraHUYECKUX
BEIIECTB Pa3jMYHBIX KJIAcCOB, HAOMIOJEHUE M3MEHEHHsSI OKPACKU HHIMKATOPOB B PacTBOpPAx
KHCJIOT U 1IesioueH, u3yueHnue Banmoaeiicteus okcuaa menu (1) ¢ pactBopom cepHoOil KUCTOTHI,

KHCIIOT C METAJJIaMH, PEAKUUHA HEWTpalIu3aluy, IOJyYEeHHUE HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHUE OJHOr0 METaJlla APYTMM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BaxkHenine K1accel HEOPraHMYECKUX COSTUHEHUI.

Ilepnonnueckunn 3akoH u Ilepmoaudyeckas cucreMa XMMHMYECKUX  DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKast CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBpie MONBITKM KiIacCH(PUKAIUU XHUMHUYECKUX diieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIEC U HIEJIOYHO3EMEIbHBIC METAJLIbI, TaJIOTE€Hbl, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

[lepmonnueckuit  3akoH. Ilepuogmyeckas  cuctemMa  XMMHYECKHUX  3JIEMEHTOB
J.M. MenneneeBa. KopoTkomnepuoanas u JummHHONIepuoaHas ¢popmsl Ileproaunueckoil CHCTEMBI
xumuueckux aniemeHToB  J.W. Mengeneesa. llepuoast u rpynnbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CocrtaB aromHbIX dAnep. M3orombl. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YCK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [leprnoandeckoil CUCTEMBI
.. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO JJEMEHTa IO €ro IMOJIOKEHUID B
ITepuonnueckoii cucreme JI.1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHMS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAUIMUYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO TpymnmaMm M nepuojaM. 3HadeHue llepuonuueckoro 3akoHa u
[leproanyueckoil CUCTEMBI XHUMHUYECKUX DSJIEMEHTOB JUISI PAa3BUTHS HAyKHW W MPAKTHKH.
J.N. MenneneeB — yu4€HbIN U IPaXKJaHUH.

Xumuueckas CBS3b. KoBanienTHas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. loHHas CBS3b.

Crenenr  okucieHus. OKHUCIUTETLHO-BOCCTAHOBHUTENIbHBIE — peakiuu. [Iporeccs
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: H3y4eHHE OOpa3IoB BEUIECTB METAUIOB M HEMETAJIOB,
B3aMMO/JICVCTBUE THIPOKCHIA LIMHKA C PACTBOPAMH KHCIJIOT W WIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTFOCTPHUPYIOIIUX MPUMEPHI OKUCITUTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE, PEeaKIuu
Pa3NoXKEeHUs], COETUHEHNUS ).

MexnpeMETHBIE CBSI3H.

Peanusanus MexXnpeqMeTHBIX CBA3EH NPU U3YYEHUH XMMHUH B 8 KIIacce OCYIIECTBIIETCS
4yepe3 KCIOJIb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX TMOHATHWA, TaK U TIOHATHH,
SABJSIOIINXCS CUCTEMHBIMU JUISl OTAENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOr' 0 LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: HAy4YHbIM (akT, THIOTE3a, TEOpHUs, 3aKOH,
aHajgu3,  CHHTE3,  Kiaccuukanus,  MEePUOAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,

MOACIINPOBAHUEC, UBMCPECHUEC, MOJICIIb, SIBJICHUC.



®uzuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H3OTOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUN 3apsi, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, ()U3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE MOPOJIBI, MOJE3HBIC
MCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

Conep:xkanue o0yuenusi B 9 kiacce.

BemecTBo 1 XMHuUecKas peaxiusi.

Ilepuonnueckunt  3akoH. Ilepuogudeckas  cuctemMa  XMMHYECKHUX  JJIEMEHTOB
J .. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallks, KalblUsi U HUX COCOUHEHUH B COOTBETCTBUU C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpPOSHHUEM UX aTOMOB.

CrtpoeHne BemiecTBa: BUABI XUMHUYECKOW CBS3H. THIIBI KPUCTAJUIMYECKHX DPEMIETOK,
3aBHCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHCTALIMYECKOW PEIETKM W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKHX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUecKuX peakiuil Mo pa3IuyHbIM IpU3HAKaM (110 YUCITY U COCTaBY
YUacCTBYIOUIMX B pEakIUH BELIeCTB, MO TEMmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). DK30- U
DHJIOTEPMHUYECKHUE PEAKIINH, TEPMOXHUMUYECKHIE YPaBHEHUSI.

[Tonatue o ckopoctu XUMHUYecKoi peakiuu. [ToHsTHE 00 OOpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuze. lloHsarne o XuMHueckoM paBHOBecHU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PeaKIuy U TOJ0KESHNE XUMUIECKOTO PABHOBECHS.

OKUCINTENEHO-BOCCTAHOBUTENILHBIE peaximu, AJIEKTPOHHBIN OanaHc
OKHCITUTENbHO-BOCCTAHOBUTEILHON peakuuu. CocraBieHue ypaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEaKIUi C HCIOJIb30BAHUEM METOJa SJIEKTPOHHOTO
OanaHca.

Teopust >MEKTPOIUTHUECKON AUCCOIMAITUH. DICKTPOIUTHI U HEANNEKTPOIUThl. KaTHoHH!,
AQHUOHBI. MeXaHH3M JMCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUIAAMU XUMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0BIE DIIEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcioBUSI IPOTEKAaHUS peaKIMii HOHHOTO OOMEHa, MOJHbIE U



COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUW M COJIEM B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peakIud Ha HWOHBL
[TonsTHE O THIPONHU3E CONEN.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMH KPUCTAIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaloB (rpaduTa U anamasa), CI0KHBIX BEIECTB
(xyopuga HaTpUs), HCCICJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEakIuu OT
BO3/ICUCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIEIOBAHHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, Imieqoued ©  coieid  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), MPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOUINX MPHU3HAKUA MPOTEKAHUS PEaKiuit
HOHHOTO oOMeHa (oOpa3oBaHME OCajaKa, BbBIIEICHHE Ta3a, OOpa30oBaHUE BOJBI), OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpEeHHE, PEaKIiu
pa3joXKeHUsl, COEIUHEHMs), paClO3HABAaHHE HEOPraHMYECKHX BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX pEaKlUii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranisl 1 BX cCOeTMHEHMS.

OOmiass xapakTepucTuka rajoreHoB. OcCoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HEeMeTaJUlaMu,
menoyamu).  XyopoBopopoa. ConsiHass KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyYeHHE,
npuMeHeHne. J[eficTBre Xjiopa M XJI0pPOBOIOPO/Ia Ha OPTaHU3M delloBeKka. BakHewe Xmopust
U UX HaXOXJEHUE B IPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSI.

Crpoenne u (u3MYecKHe CBOWCTBA TMPOCTBHIX BEIIECTB — KHUCIOpOJAa W  CEpHI
AnnoTponHble MOAU(PUKALIUN KUCIOPOa U cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOa0OpO,
CTpoeHue, GU3nUecKue u XMMUYeckre cBoiicTBa. OKCHIBI CEpbl KaK MPEICTaBUTEIN KUCIOTHBIX
okcuoB. CepHasl kuciaoTa, pU3NUYECKHE U XUMUYECKHE CBOMCTBA (0OILIME KakK MpPEACTaBUTENS
KJIacca KUCIOT | crieruduueckue). XMMHYECKHE PEaKIIiH, JeKaIue B OCHOBE MTPOMBIIIEHHOTO
crioco0a mosyueHust cepHoil kucioTsl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHAs
peakuus Ha cyinbdar-uoH. HaxoxneHue ceppl U €€ COeIUHEHHMH B NpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYJKAIoIIeH Cpelpl COCTUHEHUSMHU Cepbl (KHUCIOTHBIE JIOXKIH, 3arps3HEHHE
BO3JIyXa M BOJIOEMOB), CITOCOOBI €ro MPEA0TBPAICHHUS.

OOmast xapaktepucTuka s7eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHHe B MPHPOJIE, (GU3NIECKHe M XUMHUYECKue cBoiicTBa. Kpyrosopor

azota B Tmpupome. AMMHAK, €ro (U3MYECKHEe W XUMHUYECKHE CBOWCTBA, IOJIy4YeHHUE U



npuMeHeHne. CoiaM aMMOHUS, HMX (U3MUECKHE U XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHass peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ MolydeHue, (Gu3ndeckue u
XMMHUYECKHe CBOWCTBa (00IIME KaK MPEICTaBUTENA Kilacca KHCIOT U CrenupuuecKue).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHMA B KadeCTBE MMHEPAIbHBIX YAOOpPEHHIA.
XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOLIEH Cpelpl COSAMHEHHSMM a30Ta (KUCIOTHBIC 0K,
3arpsi3HEHUE BO3/yXa, IOUBBI U BOJOEMOB).

®ocdop, annorponHsie Moaudukanuu dochopa, pUHMUECKUE U XUMUYECKUE CBOWCTBA.
Oxkcua dochopa (V) u dochopHas kuciaora, GU3NIECKUE U XUMUICCKHAE CBOMCTBA, IMOJTyUYEHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX Y100pEHUI.

OOmas xapakrepuctuka syeMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUS.

VYraepon, aoTponHble MOAW(UKALMYU, PACHPOCTpaHEHUE B NpUpoAe, (pu3nueckue u
XUMHYeckHe cBoiicTBa. AncopOuus. Kpyrosopor yriepoga B npupoje. OKcubl yriaepona, ux
¢uznueckue M XMMHYECKHE CBOWCTBA, JEHCTBUME HA >KMBBIE OPraHU3MBbl, IOJIyYEHUE WU
NpUMEHCHHE. DKOJIOTHYECKHEe MpoOJeMbl, CBA3aHHbIe ¢ OkcuaoM yriepoza (IV), rumoresa
1J100abHOTO MOTEMJICHNUsT KIMMaTa, MapHUKOBbIM 3¢ ¢dekT. YroapHas KUcaoTa M €€ COJM, UX
¢u3nueckue U XMMHUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHar-uoHbL. Vcronp3oBanne KkKapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH |
CEJIbCKOM XO35IMCTBE.

IlepBoHauyanbHble MOHATUS 00 OPraHUYECKUX BEIECTBaX KaK O COCAMHEHUSX yriepoja
(MeTaH, 9TaH, ATWUJIEH, AalETUJIeH, ATAaHOJ, TIJMLIEPHH, YyKCycHas Kuciora). I[IpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepabOTKU
(6eH3uH), UX POJb B OBITY U IPOMBITINICHHOCTH.

ITonsaTHe 0 OMOIOTHYECKN BaXKHBIX BEIIECTBAX: )KHUpax, OelKax, yrieBoJax — 1 X pojiu B
JKU3HU 4eJI0BEKa. MaTeprallbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COETNHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWMCTBA, IOJYyYE€HUE M IPUMEHEHHE.
Coenunenus kpemHusi B mpupoae. OOmme mnpexacraBneHuss o0 okxcuae kpemHuaA(lV) u
KpeMHHEBOH kucioTe. CHIMKAThl, UX UCIOJb30BaHUE B OBITY, MEIHUIIMHE, MPOMBIIIICHHOCTH.
Baxwneiime cTpouTenbHblE MaTepHalbl: KEpaMuKa, CTEKJIO, IIEMEHT, OETOH, >Kele300eTOH.
[TpoGyieMbl 0€30MaCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KHU3HU.

XUMUYECKUH SKCIEPUMEHT: HM3yuyeHHe oOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIIOTBI, IMPOBEACHUE KAUYEeCTBEHHBIX pPEAKUMH Ha XJIOPUA-UOHBI M HaOIIOAECHUE
NPU3HAKOB MX TMPOTEKAHHs, OIBITHI, OTpaXkarolue (QU3MUecKue W XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO MCIIOJNIb30BaHHME BHIEOMATEPUANIOB), 03HAKOMIIEHHE C

obOpasmnamMu XJopu10B (TaJOTEHHUIOB), O3HAKOMJIEHUE C O0pa3laMu Cephl U €€ COCTMHEHUSIMU



(BO3MOXXHO HCITOJIb30BaHUE BUICOMATEPHUATIOB), HAOJIOEHHWE TIpoliecca OoOyrJMBaHHUS caxapa
IO/ [JEHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3y4YCHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEepHOW KHUCIIOTHI, MPOBEJCHHWE KAYEeCTBEHHOW pEaKIuu Ha CcynbpaT-uoH U
HaOJo/IeHue Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3MYECKHMMH CBOMCTBAMHU a30Ta,
dbochopa M uX coeauHEHUN (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpUAIOB), oOpazmamMu
a30THBIX U (OCPOpPHBIX yMOOpeHUH, MOJydeHHWe, cOOMpaHue, pacrno3HABAaHUE W U3YYCHUE
CBOIMCTB aMMHakKa, MPOBEJCHHE KAUECTBEHHBIX pEaKIMii HAa WOH aMMOHHUs M Qocdar-uoH U
M3y4Y€HUE NPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBAE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeJbI0 (BO3MOYKHO UCIOJIb30BaHUE BHUIEOMATEPUAIIOB), U3YUCHHE MOJIETe KPUCTAITMUYECKUX
pemérok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHUE C MPOILIECCOM aACOPOINU PaCTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPOMCTBOM TIPOTHMBOrasa, IMOJy4YeHUe, coOupaHue,
pacno3HaBaHUE U M3YUYEHUE CBOWMCTB YIJIIEKUCIOTO ras3a, IpOBEIeHUE KAYECTBEHHbBIX PEaKUi Ha
KapOOHAT M CHJIMKAT-MOHBI M M3yYEHUE TMPU3HAKOB HMX NPOTEKAaHHUS, O3HAKOMIIEHHE C
MPOIYKIIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE IKCIEPUMEHTAJIbHBIX 3aJad M0 TeMe
«Baxxknenmue HeMeTauIbl U UX COCIUHEHHUS.

Mertaibl U UX COEUHEHUSI.

OOmiass xapakTepUCTUKAa XUMHUYECKHUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMHM HX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3iaeMeHToB .M. MenaeneeBa u ctpoeHus
atromoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTKa. DIEKTPOXUMHUYECKUN psAJ HampsokeHUHM MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UK METalIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[Ilenounble MeTaJIbl: MONOKeHUE B lleproanyeckoil cucTeMe XMMHUUYECKHX 3JIEMEHTOB
J.. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJAEHHUE B Mpupoje. Pu3nueckue U XMMUUYECKUe
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[[lenoyHo3eMenpHbIE METAJIBI MarHuid W KaJbLUU: ToNoXeHUEe B Ilepuoamueckou
cucteMe xumudeckux snemeHtoB J[.W. MenpaeneeBa, cTpoeHME HX aTOMOB, HAXOXXIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaJbpus (OKCU, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: mnonoxenue B Ilepuoanueckoil cucTeMe€ XUMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa, CTpoeHHE aTroMa, HaxoxiaeHue B mnpupone. dusmyeckne M XUMHUYECKUE
CBOMCTBa amtoMUHUSA. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Keneso: mnonoxenue B Ilepmogmyeckoil cucreMe  XMMHUYECKHUX  DJIEMEHTOB



H.N. MenneneeBa, CTpo€HHE aToMa, HaxXOoXJIeHHE B mpupoae. Dusznueckne U XUMHUYECKHE
cBoMcTBa xene3a. Okcuapl, THAPOKCU LI U conu conu skenesa (1) u xenesa (I1l), ux cocras,
CBOICTBA U MOJy4YECHUE.

XUMUYECKUI SKCHEPUMEHT: O3HaKOMIIEHHWE C 00pas3llaMM METa/lIOB M CIUIaBOB, HX
¢bu3nyecKUMU  CBOMCTBAMH, H3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAIOB  (BO3MOKHO
UCIIOJIb30BaHNE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJIBIUS U HATPUS
C BOJIOM (BO3MOXKHO UCIIOJIb30BAHUE BUCOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOBI,
mpolecca TOpPEeHUs Keje3a B KHUCIOpoAe (BO3MOXHO HMCIIONb30BaHUE BHAEOMATEPUAIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKLUi HAa MOHBI (MarHus, KajablMs, aTIOMUHUS, [IUHKA,
xeneza (II) u xeneza (Il), memu (Il), HaGmogeHNe W omucaHWE MPOIECCOB OKPAIIUBAHUS
MJIaMEHU MOHAMM HATPHsl, KaJIUs W KaibIUs (BO3MOXKHO MCIOJB30BAHHE BUIEOMATEPHAIIOB),
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA aTIOMUHUS U TUAPOKCHIA LIMHKA, PElICHUE
9KCIIEPUMEHTANIBHBIX 3a71a4u M0 TeMe «BakHelIne MeTasuibl U UX COSAMHECHUS.

155.4.4. Xumus ¥ OKpy»>Karoias cpeja.

BemectBa u MaTepuaibl B MOBCEIHEBHOM JKM3HM YeJIOBEeKa. be3ornacHoe ucnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXaromed  cpensl  (mpeaesbHas — JOMycTUMast
koHUeHTpauus BeniecTs (ganee — [1/1K). Poibs Xxumuu B perieHn# 3K0JI0TrHUECKUX Mpooiem.

XUMUYECKHH OJKCIEpUMEHT: H3yuyeHHe OO0pas3I[oB MaTepHalioB (CTEKIO, CIUIaBbI
METaJIOB, MOJMMEPHBIE MAaTEPHAIIbI).

155.4.5. MexnpeaMeTHbIE CBA3H.

Peanuzarust MeXMIpeIMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 9 KJ1acce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U TIOHATHUH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJI51 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAay4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHSI, MATEPUAITHI.

®dusnka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TOIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJJIGKTPUUECKHH 3apsij, TMPOBOAHUKH, IOJYIMPOBOIHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MIIAHETHI, 3BE3/b1, COHILE.

buonorus: ¢orocunres, npixanue, 6uocdepa, F3KOCUCTEMA, MHUHEpaIbHbIE YAOOPEHHUS,

MHKPOIJICMEHTBI, MAKPO3JICMEHTEI, MUTATCIIbHBIC BEIICCTBA.



I'eorpadus: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIE PECYPCHI.

IInanupyemMble pe3yJibTAThl OCBOEHHUSI MPOrPaMMBbI 10 XHMHH HA YPOBHE OCHOBHOT'O
o01ero ooOpazoBaHus.

N3yyenne XuMuUM Ha YypOBHE OCHOBHOTO oOmIero oOpa3oBaHMs HAmpaBiIeHO Ha
JOCTHKEHUE OOYYaIONUMUCS JHUYHOCTHBIX, METallPeIMETHBIX M TPEIMETHBIX pPe3yIbTaTOB
OCBOEHUS yU4E€OHOI0 IIpeIMeTa.

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOIO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B X0/ie 00YYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1€ATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMUA B OOIECTBE MpPaBUJIAMU M HOPMaMH TIOBEICHUS W
CIOCOOCTBYIOT MPOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COIIHMAIN3ALIUN 00yYatOIIUXCsl.

JIM4HOCTHBIE Pe3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHUYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYyIbTypHOMY, HCTOPHUECKOMY U
HAYYHOMY HACJICIUI0, TOHUMAHHUS 3HAYCHHUS XHUMHYECKOH HAyKd B JKU3HH COBPEMCHHOIO
o0miecTBa, CIIOCOOHOCTH BIIAJICTh JIOCTOBEPHOW HH(OpMAIHEH O MEPeIOBBIX JIOCTHKCHHIX U
OTKPBITUSIX MHUPOBON M OTEUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTpPOICTBE MUpa U OOIIECTBA;

2) TPayKIaHCKOTO BOCITMTAHUS:

MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMax W TPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-MCCIeI0BATENIbCKON, TBOPUYECKOM W JPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUHN YUeOHBIX, TO3HABATEIBHBIX 3a]1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIPOIIECCe 3TOH y4eOHOU nedaTeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEIEHHWE M TIOCTYNKH CBOMX TOBApHUIIECH C TO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICJICTBUI IMTOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MMO3HAHHS:

MHPOBO33PEHUYECKUX  MPEACTABIEHUH O BEMmIECTBE U  XHMHYECKOH  peaKIluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTaBISIONIUX OCHOBY ISt
MOHWMAHHUS  CYN[HOCTH HAYYHOW KapTUHBI MUpPA, TPEACTaBICHWH 00  OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOIHON CpeAod, O poiu



XUMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIX MOTHBOB, HAIPaBICHHBIX HA MOJyYEHHWE HOBBIX 3HAHWUU 10 XWMHH,
HEOOXOIUMBIX JIJIsl OOBSICHEHHSI HA0JIFO1aeMbIX MTPOIIECCOB U SIBIICHUM;

MMO3HABATEIPHOW, MHPOPMAIIMOHHON W YHUTATEIBCKON KYJbTYpPHI, B TOM YHCJIE€ HABBHIKOB
CaMOCTOSITEIIbHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpeca K OOYUYCHHIO M MMO3HAHUIO, JTF0O03HATEIHPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HMCCIICIOBATEILCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH M YPOBHS OOYyYCHHS B JAJIbHEHIIICM;

4) hopMHUpOBaHUS KYJILTYPbhI 37I0POBBSI:

OCO3HAHUsl IIEHHOCTU J>KW3HH, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKHM Ha 3JI0pPOBbIM 00pa3 >KWU3HU, OCO3HAHMS MOCIEACTBUM M HENPUSTHUS BPEIHBIX
NpUBBIYEK (YHNOTpPEOJICHUSI alKOrojs, HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOIO/ICHUS
npaBwJI 0E30MacHOCTH TPH OOpalIeHWH C XUMHYECKHMMH BEIISCTBAMU B OBITY M peajbHOU
JKU3HU;

5) Tpy1I0BOTO BOCIIUTAHHUS:

MHTEpeca K MPaKTUUECKOMY U3YUYeHHIO Ipodeccuil U Tpyaa pa3InyHOro pojia, yBaKeHUE
K TPyIy ¥ pe3yjibTaraM TpPYAOBOH JCSITEILHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHCHUS
MPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHOTO BBHIOOpA WHIWBUIYATHHOW TPACKTOPUU
MPOJOHKEHUST 00pa3oBaHUs C y4YETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpohecCHoHaIbHOM NeATEeTbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHU, TOTOBHOCTh aJIalITUPOBATHCS B TPO(ECCHOHATILHOM cpejie;

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

HKOJIOTMUECKU II€JIeCOO0Pa3HOr0 OTHOMICHHUS K MPHPOJAE KaK HMCTOYHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAHUS IIEHHOCTH 30pOBOro M Oe3omacHoro odpasa
JKU3HU, OTBETCTBEHHOTO OTHONICHHWS K COOCTBEHHOMY (DH3MYECKOMYy W TICUXHUYECKOMY
37I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHHS MpaBUil O€30MacHOTO MOBEICHUS TPU paboTe ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIIUIX, YTPOKAIOIIMX 37J0POBBIO U JKU3HH JIFOJICH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHHS, MONydaeMble MPH HU3YYCHUH XUMHH, IS PEUICHUS
3a/1a4, CBSI3AHHBIX C OKpPY>Kalolled MPUPOIHON Cpellod, MOBBIINIEHUS YPOBHS SKOJOTHYECKOM
KYJIBTYPbI, OCO3HaHUS TJIOOATHHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM W MyTEeH MX perieHus
MOCPEACTBOM METOJIOB XUMUU;

9KOJIOTHUECKOTO MBIIUICHUS, yYMEHHsS PYKOBOJCTBOBAThCS MM B TIO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOMN MPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIbTATHI. B cocrase MCTAIIPEAMETHBIX PE3YJIbTATOB BBIACIIAIOT



3HAYMMbIe IS (POPMHUPOBAHUS MHPOBO33PEHHS OOIICHAYYHbIC TIOHSATHS (3aKOH, TEOPHS,
MPHUHIINIL, THITOTE3a, PaKT, CUCTeMa, TIPOIECC, SKCIIEPUMEHT H JIPYTOe. ), KOTOPHIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpEAMETaX W TMO3BOJISIOT HA OCHOBE 3HAHUUA M3 ITHX
npeaMeTOB  (OPMHUPOBATH TPEJACTABICHUE O IIEJIOCTHOW HAyYHOW KapTHHE MHpa, U
YHHBEpCaJIbHbIE Yy4eOHBIC NeHCTBHS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
KOTOpBIE 00eCIeunBaOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIHLHOMY IUTAHHUPOBAHHWIO U
OCYIICCTBIICHUIO  y4eOHOW  JeATENBHOCTH. MeTanpeaMeTHble  pe3yJabTaThl  OCBOCHUS
0o0pa3oBaTeNbHOW  TPOrpaMMbl 110 XUMHH  OTPAXKAIOT  OBJIAJCHUE YHUBEPCAIbHBIMU
MI03HABATEBHBIMHU JCUCTBUSIMH, B TOM YHUCIIC:

1) 6a3oBBIC JIOTHUECKUE ACHCTBHS:

YMEHHE WCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHUU 3HAHHIA:
pacKpbhIBaTh  CMBIC XHMHUYECKHX TOHATHH (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHITUSMH), UCTIONB30BATh TOHSATHS I OOBSCHCHHUS
OTIICNbHBIX (DAKTOB W SIBJICHWUW, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(PUKAITUU
XUMHUYECKHX BEIIECTB M XMMHYCCKHUX PEaKIUi, YCTAHABINBATh MPUINHHO-CIICICTBCHHBIC CBSI3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, J1CTyKTHBHBIC,
10 QaHAJIOTUH ), TIPOBOJIMTh BHIBOJBI M 3aKIIFOUYCHHUS;

YMEHHE TPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIC M METAIPEAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOIB3yeMbIe B XHMHH, MPEOOPa30BBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XuMHYeckass ¢GopMyla W ypaBHEHHE XUMHUYECKOW  pEakiuu — TpH  pelIeHUH
y4e0HO-TTO3HABATEBHBIX 3a7a4, ¢ Y4YETOM 3THX MOJEIBHBIX MPEACTABICHUN BBISBIATh W
XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKH M3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B H3yUAEMBIX MPOIECCAX U SBICHUAX;

2) 6a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIC BONPOCHI B KaUeCTBE WHCTPYMEHTA IMO3HAHHS, a
Takke B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MPUOOPETEHNE ONBITA IO IIAHUPOBAHUIO, OPTaHU3AIMU W TPOBEACHHUIO YUYCHUYICCKUX
IKCTIEPUMEHTOB: YMEHHE HAOIIOIaTh 32 XO/IOM TPOIIECCa, CAMOCTOATEIBHO TPOTHO3UPOBATH €ro
pe3ynbTat, (HopMyIUpoBaTh OOOOIIECHUS W BHIBOJBI IO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
MCCJICTOBAHMSI, COCTABIISATh OTUET O POEIaHHO padoTe;

3) pabora c uabopmaIueit:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIUIO PaA3TUUHBIX



BUZOB U (OPM MPEICTABICHUS, MOJy4aeMyl0 U3 DPa3HBIX HMCTOYHUKOB (HAY4YHO-IIOIYJISIpHAs
JAUTEepaTypa XHMMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HETOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE PUMEHSTh PAa3JIMYHbIE METOABI U 3aIIPOChl IPU NOUCKE U 0TOOpe MH(OpMauu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHHsI yU€OHbIX U MI03HABATEIbHBIX 3a1a4
OTIpeIeNIEHHOTO THUIIA, npuobperenue OTIbITA B o0macTtu UCTIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH, OBJaJEHHE  KYJIbTYpPOHl  aKTHBHOTO
UCIOJIb30BAaHUSl PA3IMUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIbHYIO
dopMmy mnpencTaBieHUs UHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3aaud HECIOKHBIMU
cXeMaMH, ArarpaMMaMu, ApyruMu opMamu rpauky 1 X KOMOMHAITUSIMH;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBATH B Mpollecce Y4eOHOHW M HMCCIEeNOBATEIbCKOU
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpY>KarolLled IPUPOJHOHN Cpeibl;

v oOyyaromerocs OoynyT c(hOpMHUPOBAHBI CICNyIOIIUEe  YHUBEpCaJIbHbIC
KOMMYHHUKATHBHBIE IEHCTBUS:

yMEHHuE 3a/laBaThb BONPOCHl (B XoAe aAMaiora u (WiIM) AUCKYCCHM) IO CYILECTBY
oOcyxnaeMol TeMmbl, (HOPMYJIUPOBaTh CBOM HPEJIOKEHUS] OTHOCUTEIIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

NpuOOpEeTeHHEe  OMbITa  TPE3EHTAlMd  PE3YJIbTaTOB  BBINOJHEHUS  XMMHYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOI 0 MPOEKTa);

3aWHTEPECOBAaHHOCTh B COBMECTHOH €O  CBEpCTHHUKAMH  [O3HABATEILHOW U
HCCIIEIOBATEIILCKON JICATEIEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPoOJeM Ha OCHOBE y4déTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYpMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBMM, ONpe/ieNieHNe KPUTEPUEB 1O OI[EHKEe KadecTBa
BBINIOJTHEHHON pabOThI U IpYTHE);

VY oOyuaromierocsi OyayT chopmMupoBaHbI CIEAYIOIMINE YHUBEPCAIbHBIC PETYJISITUBHBIE
JEHUCTBHUSL:

YMEHHUE CaMOCTOSITENIHO ONPEAEATh LeNU AeATeIbHOCTH, INIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aIrOpUTM JEHCTBHHA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJyyeHHs HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIHIX, OIEHIUBATH COOTBETCTBHUE MMOJTyUEHHOTO Pe3yJIbTaTa 3asBICHHOM 1ENH;

YMEHUE HUCIIOJIB30BATh U AHAJIM3UPOBATh KOHTCKCThI, IIPCJIaracMbIC B YCJIOBUU SallaHHfI.



[IpeameTHble pe3ysabTaTbl OCBOEHUS MPOTPAMMBI 10 XUMHUU HAa YPOBHE OCHOBHOIO
o011ero 06pa3oBaHus.

B cocraBe mnpenMeTHBIX peE3yJAbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO COZICpIKAHUS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE
o0ydJallMMUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, crneuuduueckue s
OpeIMETHOW 005acTH «XUMHs», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K koumy obOyuenuss B 8 kiacce y oOyuatomierocsi Oyay cQOpMHUpPOBaHBI CIEIyIOIIHE
MIPEAMETHBIE PE3YIbTAThI 10 XUMHUU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKYJda, XMMHYECKHM
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl M MOJIEKYJIsIpHas mMacca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(PUKAIMs peakUuid: peaklUM COEIMHEHUS, pPeaklUU pas3JIoKEHUs, peaKUuu
3aMelIeHMs], PeakIi 00MeHa, SK30- M IHIOTEPMUUYECKUE PEaKIUH, TEIUIOBOU A (heKT peakuuu,
ApO aTOMa, PIIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paJAlyC aToMa, XUMHUYECKasl CBSI3b,
NoJIIpHasl U HEMOJspHas KOBAJEHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKMX TMOHATHH W TNPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAICHUI;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JUIs COCTaBI€HHUS (OpMYJl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OIpeNIeNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTEHECHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHAIICKHOCTh BELIECTB K ONpeAeIEHHOMY
KJIacCy COoeAuHeHUW 1o ¢dopMmyaaM, BHUA XUMHUYECKOW CBsi3M (KOBaJe€HTHAs W HOHHAasA) B
HEOPraHUYECKUX COEAMHEHUSX;

packpsiBaTh cMbici llepnoanueckoro 3akona J[.M. MenneneeBa: AeMOHCTPUPOBATH
MIOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAHEHMs] MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YUYEeHHUsI, 3aKOHAa ABOTaJIpo, OMUCHIBATh U XapaKTepHU30BaTh TAOIHUHYIO
dopmy Ileproanyeckoil CHUCTEMBbl XHMHYECKHUX OJJIEMEHTOB: pa3inyaTh IOHSATHS «TJIAaBHAs
noarpynmna (A-rpymma)» u «mnobounas noarpynna (b-rpymnma)», Manble ¥ OONbIHE MEPUOIDI,
COOTHOCUTh O0O3HaueHusi, KOTopele wuMerTcs B Tabmuue «llepuoanueckas cucrema

xuMudeckux 3neMenToB .M. MeHeneeBay ¢ 4YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHYECKHX JIEMEHTOB (COCTaB U 3apsl sipa, o0lee YUCIIo 3JEKTPOHOB U paclpeiesieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUYCCKUE
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, IMOATBEPK/asi OMUCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX yCIOBUSIX;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTA 1Mo (popmylie coeAMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBODPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKIiu;

MPUMEHITh OCHOBHBIE OIEPAllMM MBICIUTENBHOW AEATEIbHOCTH — aHaju3 U CHHTE3,
CpaBHEHUE, o0oO1enue, CHCTEMATHU3ALIUIO, KJIACCU(PUKALIHIO, BBISIBJICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — Il M3YUYCHHS] CBOMCTB BEIIECTB M XMMHMUYECKHX PEaKIIHM,
€CTECTBEHHO-HAy4YHbIe METOJbl MO3HAHUS — HAOIIOJIEHUEe, H3MEpEeHUe, MOJCINPOBAaHUE,
9KCIIEPUMEHT (PEaabHBbIi U MBICJICHHBIN);

ClieloBaTh MpaBWjaM  MOJb30BAHMSI XMMHUYECKOM TMOCyaod ©  J1abopaTopHBIM
obopyloBaHHeM, a TaKkKe IMpaBuUjaM oOOpalleHusi ¢ BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKUUSAMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO TOJYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI 0 PACIO3HABAHHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMmyc, heHondTanernH, METUIOPAHXK U IPYTHUE).

K koniy obydenus B 9 kmacce y oOyuaromerocsi Oyay cpopMUPOBaHBI CIeIyIOIINe
MpEeAMETHBIEC PE3YIbTAThI 10 XUMUH:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSTHI: XMUMHYECKHUN JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHHMOH, MPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCICHMS, XMMHUYECKas peaKkius, XUMHUYEecKas CBs3b,
TETIOBOM 3P (HEKT peakIuu, MOJIb, MOJISIPHBIA 00BEM, pacTBOP, IEKTPOTUTHI, HEIJIECKTPOJIUTHI,
ANIEKTPOJIUTHYECKAS JAUCCOLMAIMS, PEaKIWH HWOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTHMMble ¥ HEOOpaTUMBIE pPEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklM, OKHUCIWUTEIb, BOCCTAHOBHUTENb, OKHCJIEHWE M BOCCTAHOBIIEHHUE, aJIOTPOIHUS,
aM(poTepHOCTh, XUMUYECKAst CBsI3b (KOBaJEHTHAs, HOHHAs, METAJUTMUECKas), KPUCTAJUTMIECKAs

pemeéTKa, KOpPpO3Wsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakIUH, MpPeIeIbHO



nonyctumas konueHtpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKMX TMOHSTHH W TMPUMEHSATH 3TH
MOHSITHUS MIPU OMKMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIS COCTaBi€HHUS (HOpMYJl BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUK;

OMPEIEATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasl) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyle, xapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona /I.M. MeHneneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHUE: ONKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ileproguueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUSA «TJIaBHasg moArpymma (A-rpynmna)» u «mnobodHas
noarpynna (b-rpynma)», manble u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B IMEPUOJMYECKOM Tabyule, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB M 3aps[ siapa, o0Iee YUCIO IEKTPOHOB U paclpeesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUU B MpelesaXx MajblX MEPUOJOB M TJIABHBIX MOATPYMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIUPOBATh XMUMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKUE
peakiuu (10 YUCITY U COCTAaBy YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
M3MEHEHHUIO CTENEHEeN OKHUCICHUSI XUMUYECKUX IEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) o0OmMEe M creunduyeckue XHWMHUYECKHUE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpPaBHEHU COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIINA;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMALMM KHUCJIOT, IIEIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS peakluil HMOHHOro OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pPacKpblBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHMS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPALLIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO

JIOJTF0 XMMHUYECKOT0 3JIEMEHTa 10 (OpMYJie COSTUHEHHSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,



MIPOBOIMTH PACUETHI 1O YPABHCHHIO XUMUYCCKOM PEAKITUH;

coONroaTh TpaBWa TOJB30BAHUS XMMHUYECKOW TOCyAoH U 1abOpaTOpHBIM
00opy0BaHKEM, a TaKXKe MPaBwia OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIIUSIMHU
10 BBIOJIHEHUIO J1a00PAaTOPHBIX XHMHYECKHX OIBITOB II0 IOJYYCHHIO H COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKHCIIOro ra3a);

MPOBOANTH PEAKIIMU, TMOJITBEPKIAIONINE KAYeCTBEHHBIH COCTAaB PA3UYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IMYTEM XJIOPHI-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-, cuamkar-,
cynb(dar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHMS M  HMOHBI H3YYCHHBIX  METaJlIOB,
MPHUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHMUYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIIMH MBICIUTEIHHOW ACATEIPHOCTH — aHajdu3 W CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMAaTU3aIINI0, BBISBICHUE MPUINHHO-CIICJCTBCHHBIX CBS3CH — JIIs
U3yYCHUS CBOMCTB BEIECCTB U XUMUYECKUX PEAKIIM, €CTECTBCHHO-HAYYHBIE METO/IbI TIO3HAHUS
— HaOJII0ICHUE, U3MEPEHUE, MOICITUPOBAHNE, SKCIICPUMEHT (PeaIbHBIN M MBICIICHHBIH).

Conep:xxanue yueOHOro npeamera. 8 kjaace

Copnepxanue KoimuectBo N3 aux — n/p N3 unx — k/p
4acoB

PA3/IEJI 1. HayanbHble TOHATUSA U 20 1

3aKOHBI XUMUH.

PA3JIEJI 2. Baxueitue 17 2 1

MNpEaACTaBUTECIIN HCOPTraHUUCCKHUX
BCIICCTB. KonnuecTBeHHBIC OTHOIICHUS

B XHMUH.
PA3JIEJI 3. OcHOBHBIE KJIacChl 10 1
HEOPraHMYECKUX COCTMHEHUH.

PA3JIEJI 4. Ilepnonnueckuii 3aK0OH U 8

[lepunomuyeckast cucreMa XUMHUECKUX
snemeHnToB (I13 u IICXD) u ctpoenune
aToma.

PA3JIEJI 5. Xumuueckast CBA3b. 13 1
OKHCIIMTEIIEHO-BOCCTAaHOBUTEILHBIC
peaKIuu.

Hroro 68 4 2

9 kJacc

Conepxanue KonunuyectBo N3 uux — n/p N3 unx — x/p
4acoB (a/p)

PA3JIEJI 1. TloBTOpenue u obobuieHue | 5 1
CBEJICHUH IO KypCy 8 Kiacca.
XUMUYECKUE PEAKIINU

PA3JIEJI 2. Xumuueckue peakiyu B 10 1 1
pacTBopax

PA3JIEJI 3 Hemeramibl u ux 25 3 1
COCTMHECHUS




PA3JIEJI 4. Metanibl 1 ux 16
COCJTMHEHUS

PA3JIEJI 5. Xumus u okpyskaromias 2

cpena

PA3JIEJI 6. O60011eH1e 3HAHMI 110 9 1

XUMUH 32 KypC OCHOBHOM LIKOJIBI
[TonroroBka k OCHOBHOMY
rocyaapcTBeHHOMY dk3aMmeny (OI'D)

Hroro | 68 4 3

Y4eOHO-TeMaTHYeCKOE IUIAHMPOBaHUe 8 Kiacc, 2 yaca B HeJe1i0 (68 yacoB)

Ne Tema ypoka KoimuectBo
YpOKa 4acoB
Pa3nen 1. HauajibHble NOHATHSA M 3aKOHBI XUMHH (20 4yacoB)
1. BBomusiii unctpyktaxk mo OT mpu pabGore B kabunere xumui. |1
ITpenmer xumuu. Pojap XMMHUM B KU3HU YEJIOBEKA.
2. Mertonapl uzydyenust xumud. P. ¢. )Kuznb u gesrenbHocts M.B. 1
JlomoHOCOBa
3. ArperatHble COCTOSIHHSI BEIIECTB 1
4. IL.p Nel «3nakoMcTBO ¢ 1abopatopHbM obopynoBanuem. [Ipasuna | 1
TEXHUKH 0E30MaCHOCTH IPU padOTE B XUMHUYECKOM KaOMHETEY.
5. Ouznyeckue sBieHus B xumud. P. ¢. CriocoObl 0UMCTKY MUTHEBOM 1
BOJIBI B APXaHTeIbCKOW 00JIaCTH
6. ATOMHO-MOJICKYJIIPHOE YUEHHUE 1
7. CraprToBasi JMATHOCTHKA 1
8. Xumuueckue dnemMenTsl. [lepuonndeckas tabnuna JI.1. Menneneesa | 1
9. 3HaKU XUMHYECKHX JIEMEHTOB 1
10. XuMugeckue GopmyIibl 1
11. Xumnueckue popmyssl. P. ¢. DneMeHTHBIN cocTaB MOJIE3HBIX 1
MCKOMaeMbIX ApXaHreiabckon o01acTu
12. BaneHnTHOCTh 1
13. BanentHocTh 1
14. Xumudeckue peakuuu. [Ipu3HaKu ¥ yCIOBUS UX MMPOTEKAHMUS. 1
15. 3aKOH COXPAHEHUS MacChl BEILIECTB. 1
16. XUMUYECKHE PEaKIIH. 1
17. TuIbl XUMUYECKUX pEaKIUui 1
18. Tunsl xumudecknx peakuuid. P. e¢. C:xuranue Torausa u 3arpssHenne | 1
OKpY’KaloIIeH cpeibl MPOTYKTAMHU CTOPAHHUS TOTLINBA
19. [ToBTOpeHue u 0600IIEHIE TEMBI. 1
20. Kontpoabnas padora Nel no teme «HayanbHble NOHATHSA 1

XUMHHN»

Pa3zpnen 2. BaxkHeiiume npeacraBuTe/ M HeOprannyeckux semecrs. KosmmuecrseHHbIe
oTHoueHust B xumum (17)

21. Boznyx u ero cocras 1

22. Kucnopoa. IL.p. Ne2. [Tony4yenue, coOnupaHue U pacrio3HaBaHue 1
KHCIIOpO/ia

23. Oxcuasl 1

24. Bognopoa. IL.p. Ne 3. Ilonydenue, cobupanue 1 pacro3HaBaHHe 1

BOJIOpOJA




25. Kucnotst 1

26. Comm 1

217. KonnuecTs BemiecTna. 1

28. MoutsipHasi Macca BeIIeCTBa. 1

29. Mouisipablii 00bEM Ira3oB. 3aKOH ABOraapo 1

30. Pemenue 3a7a4 ¢ UCIIOJIb30BaHUEM MTOHATHH «KOJIUYECTBO 1
BEIIECTBAY», MOJISIPHASI Maccay.

31. Pemenue 3a1a4 ¢ MCMOJIb30BaHUEM MOHATUH  «MOJISIPHBIA O0BEMY, 1
«4uciIo0 ABOTaApOY.

32. Pemmenue 3a7a4 ¢ UCIIOIb30BaHUEM MOHATHI: «KOJIUYECTBO 1
BEIIIECTBA», MOJISIPHASI MACCa», «MOJISIPHBIN 00BEM», «IHUCIIO
ABorazipo».

33. Bopna. OcHoBanwusl. 1

34. PactBopsl. MaccoBast 1011 pacTBOpEHHOTO BemecTBa. P. ¢. 1
[TpoBeneHre pacuyeToB MAaCCOBOM JIOJIM paCTBOPEHHOTO BEIIECTBA B
MPUPOTHOM PACTBOPE — MUHEpaIbHOU Bojie COJIbBBIYETOICKOTO
Kypopta, Conénoro o3epa

35. O06o0meHre 3HaHUH 10 TeMe «BakHenue mpeIcTaBuTeN 1
HEOPTaHMYECKUX BEIIECTB)

36. O06o6mienne 3Hanni o TeMe «KonmuecTBeHHbIC OTHOIIICHHUS B 1
XUMHUI»

37. KonTposabhas padora Ne 2 mo temam: «Baxueiiiue 1
MPEJICTAaBUTENIN HEOPTaHUUECKUX BeIecTB», «KonnuecTBeHHbIE
OTHONICHHSI B XUMUUNY

Paznen 3. OcHOBHBIE Kj1acchl HeOprauumyeckux coenqnuenni (10 yacon)

38. Oxkcunpl. Kimaccnukanus u cBoricta. P. ¢. Okcupl Kak MoJie3HbIe 1
HCKOMaeMble APXaHTelIbCKOM 00J1acTH

39. OcuoBanus. VX kiaccudukais u CBOWCTBA. 1

40. Kucnotsl: knaccudukaims 1 cBoiicTBa 1

41. Kucnotsr: knaccudukanus u coiictsa. P. ¢. Kucnotsl B npupoze. 1
KucnotHocTh NouB ApxaHrenbckor o0actu

42. Cou. 1

43, Comu. Kimaccuduxkanus u coiictsa. P. ¢. Conu kak moJjie3Hbie 1
HCKOMaeMble ApXaHTelbCKOM 00IacTH

44. ['eHeTHYeCKas CBA3b MEXKJY KJIACCAaMHU HEOPTaHMYECKUX BEIIECTB. 1

45. IL.p. Ne4. Pemenne skCiepUMEHTANIBHBIX 3a/1a4. 1

46. O06o0menue u cucremMaru3aius 3Hanui o reme «OcHoBHBIE Kiacchl | 1
HEOPTaHWYECKHUX COCAMHEHUI

47. KonTtposb 3Hanui « OCHOBHBIE KJIaCChl HEOPIaHUYECKUX 1
COEMHEHUI

Pa3nea 4. Ilepuoanyecknii 3akon u Ilepuoguyeckasi cucreMa XHMHYECKHX 3J1€eMEHTOB M
cTpoeHue aToma. (8 yacoB)

48. EcTecTBeHHBIE CEMECTBa XMMUYECKUX AJIEMEHTOB. AMGBOTEPHOCTb. 1

49. OtkpsiTe MenaeneeBbiM [leproanueckoro 3aKoHa. 1

50. OcCHOBHBIE CBEJIEHHS O CTPOCHUU aTOMOB 1

51. CtpoeHue 3JEKTPOHHBIX 000JI0U€K aTOMOB XUMHUUYECKHUX DJIEMEHTOB 1
1-20 B Tabymune J1.M1. Menneneena.

52. [Tepronueckuii 3aKOH U CTPOCHHE aToMa 1

53. XapakTepucTUKka XHUMHYECKOTO »JJeMEHTa Ha OCHOBaHMHM ero | 1
MIOJIOKEHUS B IEPUOINUECKOM CHCTEME.

54. XapakTepuCTHKa XMUMHYECKOTO0 DJJEeMEHTa Ha OCHOBaHMH ero | 1




IIOJIOKCHMS B IEPUOANYECKON CUCTEME.

55. 3nauenue Ilepuogmueckoro 3akoHa u Ilepmommueckoit cuctems | 1
xumudeckux sneMenToB .M. Menjeneena.

Paznen S. Xumnueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakiiuu. (14 yacoB)
56. HMonnast Xumuueckas CBsI3b. 1
57. KoBasieHTHAas XMMUYeCKas CBSI3b 1

KoBaneHTHast HEMOJISIpHAsI CBSI3b.

58. KoBasieHTHas osisipHast CBSI3b. 1

59. MeTtannnyeckas XUMHYECKas CB3b. 1

60. CreneHb OKHCIICHHMS. 1

61. CreneHb OKHCIICHHMS. 1

62. Pemenue ynpaxuenuit no teme «CTeneHb OKUCICHUS 1

63. OKHUCINTETbHO-BOCCTAHOBUTEIILHBIC PEAKIIHH. 1

64. OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. 1

65. YipakHeHHS B COCTaBICHUHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
pEaKLUM.

66. YipakHeHHUS B COCTaBICHUH OKHUCIUTEIBHO - BOCCTAHOBUTEIIbHBIX 1
pEaKLUM.

67. O06o061enne u cucremarnsanus 3Hanuil no temaM «I13 u [ICXD u | 1
ctpoerne aroma» u «Ctpoenme BemiectBa. OKHCIHTEIHHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIAN.

68. Wroroas koHTpoJibHasi paboTa

Y4eOHo-TeMaTHYeCKOE IUIAHMPOBaHUE 9 Kiacc, 2 yaca B HeJe1i0 (68 yacoB)

Ne Tema ypoka KosmuectBo
ypoka 4acoB

Pa3nen 1. IloBTopenue u 06001IeHNE CBEACHMI 110 Kypcy 8 Kiacca. XUMUYECKHE peaKluu
(54)

1. Knaccudukanus HEOPraHUYECKHUX BEILIECTB )54 nx |1
HOMEHKJIATypa
2. Krnaccudukanus XuMHYECKAX PEAKIUNA: TT0 COCTABY U YHCITY 1

pearupyoImux 1 00pa3yonuxcs BeNIeCTB, 10 TEIIOBOMY
a3 dekTy, Mo arperaTHOMYy COCTOSIHUIO PearrupyroIInX BEIIECTB

3. Knaccuukanus xuMu4yeckux peakuuii: mo obparumoctu, 1o | 1
W3MEHEHUI0  CTENEHEW  OKUCIEHUs  DJIEMEHTOB, IO
HCIIOJIb30BAHUIO KaTaJIu3aTopa.

4, [TonsTHE 0 cCKOpOCTH XMMHUYECKOM peaknuu. Karanus 1

5. XHUMUYECKOE paBHOBECHE 1

Pa3gen 2. Xumuueckue peakiuu B pacteopax (10 u)

6. DJIEKTPOJIMTHYECKAS] JUCCOIUALIMS 1

7. OCHOBHBIE MOJIO)KEHUS TEOPUU NIEKTPOIUTUIECKON 1
mucconmanuu (TO]1)

8. MounekysipHble 1 HOHHBIE (TTOJIHBIE U COKPAIIEHHBIE) 1
YpaBHEHHUs peaKiuil.

9. XUMHUYECKHE CBOMCTBA KMCIIOT KakK AJIEKTpoiuToB. O0mme 1
XUMHUYECKHE CBOMCTBA KUCIIOT

10. XHUMHYECKUE CBOMCTBA OCHOBAHUMN KAK JIEKTPOJIUTOB 1

11. XHUMUYECKUE CBOMCTBA COJIEN KaK AJIEKTPOJIUTOB 1

12. [TonsiTHe 0 runponuse conen 1

13. IIpakTuyeckas padora 1. Pemenune 3xcnepuMeHTAIbHBIX 1

3aJga4v 1nmo TemMe «3.11elch0.1mn/mec1caﬂ AUCCOM AT




14. O06001IeHre 1 cUcTeEMaTU3aMs 3HAHUI IO TEME « XUMUYECKHE | ]
pEaKIMU B PACTBOPAX JICKTPOJUTOBY

15. KoHnTposbH0-0000ma0muii ypok 1o teMe «XUMHYeCKHe
peakiuM B pacTBOPaxX 3JIEKTPOJIUTOB»

Pa3nea 3. Hemeramisl u ux coeauenus (25 1)

16. O6mas XapakTepuCTUKa HEMETalJIOB 1

17. OOmass  xapakrepuctuka osnemeHToB  VIA-rpymmer — | 1
raJiloreHOB

18. CoenuHeHus TaJJoreHOB 1

19. IIpakTuyeckas padora 2. U3ydyeHnue CBOCTB COJISTHOM 1
KHCJIOThI

20. OO6mras xapakTepucTrka 3J1eMeHTOB VIA-rpynmbr — 1
xajpkoreHoB. Cepa

21. CepoBonopoa 1 CyIbpuIbI 1

22. KI/ICJIOpOI[HBIG COCIIMHCHMUS CEPBI 1

23. IIpakTuyeckas padora 3. U3yyeHnne cBOICTB CepHOIl 1
HKHCJIOTHI

24. OO01as XxapakTepucTUKa XUMUYECKUX 2JIEMEHTOB VA-rpynnsl. | 1
A3zot

25. Ammuak. Coau aMMOHUS 1

26. IIpakTnyeckas pabora 4. IlosryueHue aMMHaKa U U3ydeHue | 1
€ro CBONCTB

27. Kucnopoanbie coequnenns azora. OKCHJIbI a30Ta. 1

28. A30THCTast KUCIIOTAa U HUTPUTBL. A30THasA KUCIIOTa, €€ 1
MoJiyueHue 1 cporctra. Hurpatsl

29. docdop u ero coeAMHEHUS 1

30. OO0mas xapakrepucTuka 31eMeHToB [VA-rpynmnsl. Yriuepos 1

31. Kucnoponnsie coenuuenus yriepoaa 1

32. [Tonyuenue, cobupanue U pacro3HaBaHUE YIJIEKHCIOTO ra3a. 1

33. YrneBoaopobl 1

34. Kucnoponacoaepxaniiue opraHu4ecKkue COeIMHEHM 1

35. Kpemuuii u ero coequHeHus 1

36. CunukaTHasi TPOMBITIIUIEHHOCTh 1

37. [Tonyuenue HemeTaIoOB 1

38. [TonydyeHue Ba)KHENIIUX XUMUYECKUX COCTMHEHUI HEMETAJUJIOB | 1

30. O06o006menue mo TeMe «HemeTamiel 1 UX COSTUHEHUS» 1

40. KountpoJabsHnas padora no reme «Hemerawibn

Pa3nes 4. Metausl u ux coenunenus (16 u)

41. OO1as xapakTepucTUKa METaJIOB 1

42. XUMUYECKHE CBOMCTBA METAJIIIOB 1

43. OOu1ast xapakTepUCTHKa 31eMeHTOB [A-rpynibl 1

44, Baxueimme coim MeNoYHBIX METAIUIOB, MX 3HAUECHHIE B 1
MIPUPOJE U KU3HH YEJIOBEKa.

45. O6mas xapakrepuctuka [IA-rpymnmnbt 1

46. Bakneiimme coiu meI09H03eMeNIbHEIX METAJUIOB, UX 3HadeHue | 1
B IIPUPOJIE U KU3HU 4enoBeka. KapOoHAThl U ruapokapOOHaTHI
KaJIbIs

47. XKe€cTkocTh BOABI M cIOCOOBI €€ yCTpaHeHHUs 1

48. [Tonyuenne >kE€CTKOW BOJBI B3aUMOJEUCTBHEM YTJIEKUCTOTO | 1
rasa ¢ U3BE€CTKOBOM BOJIOM.

49, AJTIOMUHHHN U €T0 COeTUHEHUS 1

50. ’Kene3o u ero coeqUHEHNS 1

51. Keneso B mpupoje 1




52. Pemenne skcnepuMeHTalIbHBIX 3aJad Ha pacro3HaBaHue U |1
MOJIyY€HHE METAJUIOB U UX COEIMHEHUN

53. Koppo3us MeTayisioB u criocoObl 3alIUThl OT Hee 1

54, Mertasuibl B IpUpOJIE. 1

95. [ToHsiTHEe 0 METAIUTYPrUun 1

56. O60061eHue 3HaHui o Teme «MeTamiby 1

o7, KonTtpoJsbHasi pabora no reme «MeTtauib» 1

Pa3nes 5. XuMmus u okpysxaromas cpena (2 1)
58. XUMHUYECKH cOCTaB IIaHEThI 3eMJlst 1
59. OxpaHa okpy:karoliei cpesibl 0T XUMHUYECKOT0 3arpsi3sHEHUs 1
Pazjien 6. O6001IeHNE 3HAHUHT 110 XUMHH 32 KypPC OCHOBHOM MIKOJIBL. (7 1)

60. Bemiecta 1

61. XHWMHYECKUE PEAKITUN 1

62. OCHOBBI HEOPraHMYECKOM XHMMHH. XHMHYECKHE CBoicTBa | 1
MIPOCTHIX BEIIECTB.

63. XapakTepHble ~ XMMHYECKHE CBOMCTBa  cosieoOpasyronmux | 1
OKCHJIOB, THJIPOKCHJIOB

64. IToBTOpEeHME M 0000IIEHNE TTO KYPCY XMMHUHU 1

65. [ToBTOpenue u 0000IIEHUE 110 KYPCY XUMHUH 1

66. [ToBTOpenue u 06060menue no kypcy xumuu. [logroroeka k | 1
KOHTpPOJIbHOM pabote

67. HToroBasi KOHTpoOJIbHasi padoTa 1

68. AHanu3 KOHTPOJIbHOU paboTsl. [lo1BeIeHNe HTOTOB TOAA 1
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