MynuunaibHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHHUE
«OproBCKHl yueOHO-BOCITUTATEIBHBIN KOMILIEKC)
MyHULUNaIbHOrO o0pa3oBanus KpacHonepekonckuii paiioH
PecniyOnuku Kppim

PACCMOTPEHO COT'JTACOBAHO «YTBEPXJIEHO»
Ha 3acenanuu [IIMO yuureneit HupekTop
€CTECTBEHHO-MaTEMaTUYECKOI O 3amectutens qupektopa no YP MBOY Opnosckuiiii YBK
LUK B. H. Copokun P. M. Illepemer
[Ipotokon Ne 5 o1 31.08.2023r  «31» aBrycra 2023r. [Tpuka3z Ne 387 0131.08.2023
C. II. lenyxa
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Xumusi. bazoBbliii ypoBeHb»
(ID 1000685)

U151 oOyJaromuxcs 8 — 9 Ki1accoB

CocraBiieHa yunTeseM XUMHH
Menyxon C.II.

PexomennoBana
MearOTHYECKUM COBETOM
[IpoTokon Ne 14

«31» aBrycra 2023 1.

¢. OpJaoBckoe



HOSACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBIEHAa HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHON 0Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETrO
obpasoBanusi, npencrabieHHbIXx B @I'OC 00O, a Takke Ha OCHOBE (eaepalibHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIMHU MpenojaBaHus yueOHOro npeamera «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickon @enepannu.

[Iporpamma no xumuu Ja€T MpeCTaBICHHUE O LENsIX, O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJCTBAMH y4eOHOro IMpeaMeTa, YCTaHABIMBAET 00s3aTelbHOE MPeIMETHOE
coJiepaHue, MPeyCMaTPUBAET PacCIpeesIeHHe ero Mo KjaccaM M CTPYKTYpPUpPOBaHHUE IO paszfenam U
TeMaM [pPOTpaMMbl 1O XHUMHHU, ONPEICISICT KOJIMYECTBEHHbIE W KAUYECTBEHHbBIC XapaKTEPUCTUKHU
COJIEpXKaHUsl, PEKOMEHIYEMYIO IOCIEAOBATEIIbHOCTh HU3YyYEHUS XUMUU C YU4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTUKU y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW O0ydaroluxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa JJisl peai3allud TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
00pa30oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHS, a TakKe TPeOOBaHUU K
pe3yapTaTaM OOy4YeHHs XMMHUM HAa YPOBHE II€JIe M3Yy4eHHsS NpeIMETa U OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATENILHOM 1eATEIHbHOCTH 00yYaIOIerocs o OCBOSHUIO yUeOHOTO COIepPKaHus.

3HaHME XUMHH CIY>KUT OCHOBOH 175 (OpPMHUPOBAHHUS MHPOBO33PEHUSI OOYYArOIIETOCs, €ro
MPEJCTAaBICHUA O MaTEepPHAbHOM EJIMHCTBE MHpPA, BAXHYIO POJIb HIparoT (HOpMHUPYEMbIE XHMHEH
MIPEICTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIOLMHU BEIIECTB B IPUPOJE, O MYTIX PEIICHUS
[I100aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MHUILEBON U
9KOJIOTHYECKOH 6€30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peall3aliii BO3MOXKHOCTCH JJII CaMOpa3BUTUS H (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Ieil U (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHHUS M TBOPUYECKUX CIIOCOOHOCTEN 00YJaroIIUXCsl, HAaBBIKOB
WX CaMOCTOSITEJIbHON YYEOHOW MIESTEIBHOCTH, AKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHH,
HEOOXOMMBIX KaK B TOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHT CO CHENU(UKON HAYYHOTO MBINUICHMS, 3aKJIaJbIBAET OCHOBHI IIETIOCTHOTO B3IJIsIa Ha
€MHCTBO TPUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHHH €CTECTBEHHO--
HAay4YHOU TPAMOTHOCTH O0YYarOIIUXCS;

CrocoO0CTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
pHUpOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30oBaHUE 00YyJarOIIUXCS.

JlanHble HampaBlieHUs B O0y4eHUH XUMUU OOecTeunBaroTCs crenndukon copepkanus y4eOHOro
MpeMeTa, KOTOPHIN SBISETCSA MEJaroruyecky aJanTHPOBAHHBIM OTPaXEHHUEM 0a30BOIl HAYKM XUMHUHU Ha
OIPENICIIEHHOM JTalle €€ Pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHE
OOy4YaroOIMMHUCS CHCTEMbI TEPBOHAYAIBHBIX MOHSATHH XUMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa conepxkaHus MPOrpaMMbl IO XUMHUH ¢(HOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K
e€ n3yuenuto. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI MOHATHN O XMMUYECKOM JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTeMbI CTPYKTYPHO OpTraHU30BaHbI MO MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYSHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— TIPE/ICTABJICHUI 00 IJIEKTPOTUTHIECKOM TMCCOIMAIINN BEIECTB B PACTBOPaX.

Teopernueckne 3HaHHUS PaCCMATPUBAIOTCS HA OCHOBE SMITUPUUECKH TTOJYYCHHBIX U OCMBICTICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K APYTrOMY, BBITIONHSS (QYHKIUN OOBSICHEHUS



Y IIPOTHO3MPOBAHMUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEH INPAKTUYECKOTO NMPUMEHEHUS U IOJIyYEHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl 0 XUMHUH CIHOCOOCTBYET (POPMUPOBAHMIO IPEICTABICHUS O XUMHUYECKOH
COCTaBJIAIOLIEH HAYYHON KapTHHBI MUPA B JIOTMKE €€ CUCTEMHOW ITPUPOJBI, LIEHHOCTHOIO OTHOILEHUS K
HAayyHOMY 3HAHHUIO U METOJAaM IIO3HAHUS B HayKe. V3yuyeHue XMMHUU IPOUCXOAMUT C MPUBICUYEHUEM
3HaHUHM U3 paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «OKpykaromuii Mupy», «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmacey.

[Ipy wn3ydyeHUM XUMHUHM NPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XHMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMUSA, MPAKTHUYECKOW [EATEIbHOCTH 4YEJIOBEKa M KaK OJHOI0 H3
KOMIIOHEHTOB MHPOBOM KyIbTYyphl. 3amadya y4eOHOro HpeaMeTra COCTOMT B (POPMHUPOBAHUHU CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaXHEUIIUX (AKTOB, MOHSATHI, 3aKOHOB W TEOPETHYECKHUX IIOJIOKEHUH,
JOCTYIHBIX O00OOLIEHUH MHPOBO33PEHUYECKOIO XapaKTepa, si3blka HayKd, B NPUOOIIEHWH K Hay4YHBIM
METO/aM IO03HaHMs IPU HU3YYEHUHM BEIIECTB U XUMMUYECKUX peakiui, B (OPMHUPOBAHUU U Pa3BUTHU
MO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHHWH B Y4eOHO-ITO3HABATEIBHON M yueOHO-HCCIE0BATENbCKOM
NeSITeIbHOCTH, OCBOCHHUH TPABUII O€3011aCHOTO OOpAIEHUs C BEMIECTBAMH B ITOBCETHEBHOM JKU3HH.

[Tpy u3yyeHUH XUMUM Ha YpOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs BaXXKHOE 3HAUYEHUE MPHOOpenn
TaKHE LEJIH, KaK:

— (opMHpOBaHHE WHTEIUICKTYAILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHSTHUIO DPELIEHUH, CIOCOOHOW aJanTUpOBaThbCsl K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KU3HU;

— HAampaBJICHHOCTb OOy4eHHsT Ha CHUCTEMaTHYecKoe MpuoOlIeHHe oOyyarolmuxcs K
CaMOCTOSITEJIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAayYHbIM METOJaM IO3HaHUs, (HOPMUPYIOILUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— ofecrneyeHue  ycIOBHUH, CHOCOOCTBYIOIIMX  HPUOOpPETEHHIO  OOYYaloIUMHCS  OIbITa
pa3sHOOOpa3HOM JAEATENbHOCTH, TIO3HAHMS M CAaMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUIOB JAESITEIBbHOCTH;

— (QopmupoBanue o0uel YHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHCIIE
yYMEHUH OOBSICHATH U OLIEHUBATh SIBJICHHS OKPYXKAIOIIEr0 MUpa, UCIIOJIb3Ys 3HAHUSI U OMBIT, TOJyYeHHbIE
OpU U3YYEHUU XHMMH, IPUMEHATh UX NPH PEUIeHUH MpoOJieM B IOBCEJIHEBHOW JKU3HU U TPYAOBOM
NeSITEIIbHOCTH;

— (dopmupoBaHue y 0O0y4aromMXCsi TIyMAaHUCTUYECKUX OTHOILIEHUI, MOHMMAaHUS LEHHOCTU
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJOTUYECKU I11eJIeCO00Pa3HOro MOBEJACHUS B OBITY U TPYJIOBOMH
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/J0POBBS M OKPYKAIOUIEH PUPOIHON CPEIBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHHMIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX ILIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mnpoduis u
HalpaBJIEHHOCTH JlalbHEHIIIEro 00y4YeHusl.

OOmiee YUCIO YAcOB, OTBEIEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, coctaBisier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlelno), B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).



COIAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XuMuM B JKM3HU 4YellOBeKa. XUMHUS B CHUCTEME HayK. Teia M BellecTsa.
®dusnueckue CBOMCTBA BelIeCTB. ArperaTHoe cocTosiHHME BemiecTB. [IoHSTHE O MeTojax MO3HaHUs B
xuMud. Yuctele BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XMUMHUYECKUE 3JI€eMEHThl. CUMBOJIBI XMMUYECKUX 3J€MEHTOB. IIpocTeie u
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas macca. MaccoBas
J10JIs1 XUMHAYECKOI0 3JIEMEHTA B COCIMHECHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBs3p KOaM4ecTBa, MacChl M 4uCia
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€Tel mo hopMmynaM XMMHUYECKUX COSTUHEHHI.

®u3nyecKkue U XUMUYECKUE SIBICHUSA. XUMHMUYECKas peakuusi U €€ NpU3HAKU. 3aKOH COXPaHEHUs
Macchl BEMIECTB. XWUMHU4YecCKHWe ypaBHeHHs. Kiraccupukamuss XHMHUYECKHX peaknuid (COeIMHEHUS,
pa3oKEeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMUYECKOH TOCYI01, IpaBUIaMu pabOTHI B JIAOOPATOPUH M TIpUEMaMU 00paIeHHS
¢ 7nabopaTOpHBIM O00OpyIOBaHHMEM, HW3Y4YeHHWE W ONucaHhe (U3NYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BellecTB, HabmoaeHue ¢u3nueckux (TUIaBIeHUE BOCKA, TasHUE JIbAa, pacTHUpaHUE
caxapa B CTYIKe, KUIIEHHE U KOHICHCAIUs BOJbl) 1 XUMUYECKHX (TOPEHUE CBEYH, TPOKAIMBAHNE MEIHON
IIPOBOJIOKH, B3aUMOJICHCTBME MeJa C KHUCIOTOH) SBICHHH, HAONIONEHHE W ONUCAHWE TPU3HAKOB
IPOTEKaHUsI XUMUYECKUX PEaKIMH (pa3iiokeHue caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTBI C XJIOPUAOM
Oapus, pasnoxenue ruapokcuna meau (1) mpu HarpeBaHum, B3aMMOCHCTBHE KeJle3a C pAaCTBOPOM COIU
meau (II), uzydenue cnocoboOB pazzieneHust cMecei: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHHUE, BHITIAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadusi, MPOBEJACHNUE OYMCTKH ITOBAPEHHOH CONM, HAOJIOJEHHWE W ONHCaHUE
pe3yabTaTOB MPOBEIEHHUs OIbITA, WIUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCChl, CO3/IaHHE MOJEIIECH
MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskneiimue npeacTaBUTeIM HEOPraHUYECKHUX BelIECTB

Bo3ayx — cMmech razoB. CoctaB Bo3znyxa. Kucimopoa — anemMeHT U nmpocToe BemiecTBo. Haxoxnenue
KHCJIOpOJia B MPUPOJE, PU3NUYECKUE U XUMHUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenne
kucinopoaa. CrocoObl MOMy4eHUs KUCIOpoAa B JabopaTOpuM M IMPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoge. O30H — amnoTponHast MoAUpUKAILM KHCIOPOa.

TemoBoit  3p¢deKkT XUMHUYECKOM  peakluH, TEPMOXMMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUYECKUE peaklMU. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE MapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopon — asnemeHT M mpocroe BemiecTBo. HaxokiaeHue Bojopoaa B mpupoje, Gusnyeckue H
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moay4yeHus. KucioTsl u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Bona kak pactsopureins. PactBopel. HachlieHHbIE 1 HEHACBILLEHHBIE
pacTBOpbl. PacTBOpMMOCTBH BewmiecTB B BoAe. MaccoBass J0Js BELIECTBA B pacTBOpe. XUMHYECKUE
cBorcTBa BOJbl. OcHOBaHuA. Poip pacTBOpOB B IPHUPOAE M B JKHU3HHU 4YeloBeKa. KpyroBopor BOIbI B
IpUpoJe. 3arpsiI3HEHNUE MPUPOIHBIX BOJ. OXpaHa M OUMCTKA IPUPOIAHBIX BOJ.

Knaccugpukanus  Heopranmdeckux  coeamHeHui.  Oxcuapl.  Knaccuukanuss — OKCHIOB:
cojeoOpa3zymomue (OCHOBHBIE, KHCIOTHBIE, amM{QoOTepHble) U HecojeoOpasyroomue. Homenkmarypa
OKCHJI0B. PU3NUYeCKre U XUMUYECKHE CBOKMCTBA OKCUIOB. [lonmyyeHne okcuaos.

OcHoBanus. Knaccugukanusi ocHoBaHMi: METOYM U HEpacTBOpUMbIe OCHOBaHUA. HomeHkmatypa
OCHOBaHUU. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyyeHrne OCHOBaHUN.



Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucinor. @uU3nuecKue 1 XMMUYECKHE CBOHCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenkiarypa coneit. @u3ndeckue 1 XUMUYeCKHe CBOMcTBa colied. [lonmydyenue comnen.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMH HEOPraHUYECKUX COCOUHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpE/ICICHUE COJEpXKaHHUS KHUCIOpOJa B BO3JAyXe, IOJIY4YEHHE, COOHpaHHe,
pacrio3HaBaHHUE U U3y4CHHE CBOMCTB KHUCIOPOAA, HAOJIIOICHUE B3aUMOJEHCTBUS BELECTB C KUCIOPOAOM
U YCIIOBMSI BOSHUKHOBEHHUS U NPEKpalleHus ropeHus (Ioxapa), 03HaKOMJIEHHE ¢ oOpa3ljaMu OKCHJOB U
ONHCaHWE WX CBOMCTB, IOJIydeHHE, COOMpaHue, paclo3HaBaHHME M H3Yy4YEHHE CBOMCTB BOJOpOJA
(ropenne), B3aumopeiictBue Bogopoaa ¢ okcuaoMm Mmenu (II)  (Bo3MOXHO  HMCHOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOIeHHE 00PA3I0B BEIIECTB KOJINYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH
pacTBOPEHMsI BELIECTB C Pa3IMYHOM PacTBOPMMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C ONPENCIEHHOU
MacCcOBOM J10JI€il paCTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOJIbI C METAINIaMH (HATPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), MCCIEN0BaHHWE OOpa3L0B HEOPTaHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, HAOMIOJEHUE U3MEHEHUS! OKpPAcCKU MHAMKATOPOB B PACTBOPAX KHCIOT W ILEIO0YEH,
u3yyeHue BizaumojeiictBus oxkcuga Meau (II) ¢ pacTBopom cepHOM KHUCIOTBI, KMCIOT C MeTajulaMi,
peakuuil HeMTpanu3aluy, oJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METajula JPYTUM
U3 pacTBOpa COJIM, PELIECHUE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeilne Ki1acchl HEOPraHU4eCKUX
COCIMHEHUI».

Iepuonuveckuii 3axkon u Ilepmoamyeckasi cucrema xumMudeckux viementop JI. H.
Menpesneesa. CrpoeHue aroMoB. XuMu4yecKass CBf3b. (OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[lepBble MONBITKM KiIacCU(PUKAMM XUMHUYECKHX 3jeMeHTOB. [loHsTHe O rpynmax CXOIHbBIX
9JIEMEHTOB (IIEJOYHbIE M UIEJIOYHO3EMENbHbIE METalIbl, TaJIOr€Hbl, WHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U TUIPOKCHU/IBI.

Ilepnonnueckuil 3akoH. llepuoauyeckas cucrema xumuyeckux viemeHtoB [I. M. Menneneesa.
Kopotkonepuoanas u jymaHonepuoaHas ¢popMmsl [lepuonndeckoil cucteMbl XUMUUYECKUX 3J€MEHTOB /1.
H. MenneneeBa. Ilepuoas! u rpynnel. @u3nuecknil CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB NEPHUOAA U
TPYIIIBI 2JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sjaep. M3otombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
00osouek atoMoB mepBbIX 20 xumMudeckux aneMeHToB llepuommueckoit cucremsr JI. . Menneneesa.
XapakTepUCTUKa XHMUYECKOTO 3JIEMEHTa IO ero nojoxxkeHuto B Ilepuogmyeckon cucreme /[ U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHMX DJIEMEHTOB, METAUIMYECKUX M
HEMETAJUTMYECKHUX CBOMCTB IO TpyNIaM U Mepruoam.

3nauenue Ilepuoanueckoro 3axkoHa u Ileproanueckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB [UIS
pa3BUTHA HayKu U npakTuku. [. M. Menzaenees — yd€HbIN U TpakJaHUH.

Xumnueckasi cBsi3b. KoBasieHTHasi (MOJsipHAsi W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

M3y4eHHe OOpa3I0B BELIECTB METANIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THIPOKCHAA IIMHKA C
pacTBOpamMH KHCJIOT M LIEJIOYEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTaHOBUTEINIbHBIX peakIfii (TopeHue, peakliuu pa3iokKeHus, COeTUHEHHS).

Mestcnpeomemnbwie ceasu



Peanuzanus MeXNpeaMETHBIX CBSI3€d NPU HM3YYEHMHM XMMHM B 8 KJIacCe€ OCYILIECTBIISIETCA 4EpE3
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX NOHATHH, TaK ¥ MOHATHH, SBIISIOIIUXCS CHCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIC TOHATHS: HAyYHbIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanus, MepuoANIHOCTb, HAOIIOACHUE, HSKCIEPUMEHT, MOJCIUPOBAHHE, M3MEpEHHE, MOJEb,
SIBIICHHUE.

®dusnka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaAHOAaKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUYECKUI 3aps], BELIECTBO, TeNO, OO0BEM, arperarHoe COCTOSHHWE BeEIleCTBa, ras,
(du3nueckre BeIUYHHBI, €IMHULBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoHLIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHbIE IOPOIBI, IOJE3HBIE HCKOMAEMBbIE,
TOILINBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. llepuogmyeckas cucrema xumuyeckux aviemeHtoB [I. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHMM CBOMCTB XUMHUYECKHMX JJIEMEHTOB IEPBBIX TPEX
NIEPUOAOB, Kaluus, KalblUs M MX COCIUHEHUH B COOTBETCTBHUM C IIOJIO)KCHHEM DJJIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOCHUEM X ATOMOB.

CrtpoeHue BelecTBa: BHUJIbl XMMHUYECKON CBSI3U. THUMBI KPUCTANIMYECKUX PELIETOK, 3aBUCHMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3HU.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCSILIUXCSA K  pa3IMYHbIM  KJjlaccaM HEOPraHMYECKUX COEJMHEHUH, TEeHETUYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XMMHYECKMX peakUMid 10 pPa3JIMYHbIM IpU3HAKaM (IO YHUCIYy M COCTaBy
Y4YacCTBYIOUIMX B PEAKLMU BEIIECTB, M0 TEIJIOBOMY 3(PQEKTy, IO H3MEHEHHIO CTEHNEHEH OKUCICHHS
XUMHUYECKHUX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYAaCTHIO KaTaju3aropa). DK30- U HHIAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHMS.

[Tonsatue o ckopocT xumuuecko peakiuu. [loHstne 00 o00paTHUMBIX U HEOOpPATHUMBIX
XUMHUYECKHX peakiusax. [oHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. llondarme o karanumse.
[lonsiTne o XxuMuyeckoM paBHOBecuU. DaKTOphl, BIMSIONIME HA CKOPOCTh XMMHUYECKOW pEakluHu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJEKTPOHHBI  OalaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHUE YPABHEHNUN OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKLIUN C
UCIIOJIB30BAaHUEM METO/Ia AIEKTPOHHOr0 OanaHca.

Teopust JIEKTPOIUTUUECKONW TUCCOLMALUU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTnOHbBI, aHMOHBI.
Mexanu3m AuccoMaly BEIIECTB ¢ Pa3jIMYHbIMM BUAAMHM XUMUYECKOW cBs3u. CTeneHb AMCCOLUALNH.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakuyn noHHOro oOMmeHa. YcnoBUS NPOTEKaHUs pPEAKIU HOHHOrO OOMEHa, MOJHbIE U
COKpalll€HHbIE HMOHHBIC ypaBHEHMs peakuuil. CBONHCTBA KHCIOT, OCHOBAaHWW M COJEH B CBETE
npeCcTaBiIeHU 00 HIEKTPOIMTHUECKOW auccormanuu. KauecTBeHHble peakuuu Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAIJIOB U
HeMeTayIoB (rpaduTa W ajMasa), CIOXKHBIX BELIECTB (XJOpHJA HATpHs), HCCIEIO0BaHUE 3aBUCHUMOCTH
CKOPOCTHM  XUMHMYECKOW  peakUud OT BO3ACHUCTBUS  pa3lMYHbIX  (PAKTOPOB,  HCCIEIOBAaHUE
JIEKTPOIIPOBOIHOCTH PAacTBOPOB BEHIECTB, Ipoliecca AUCCOLUMALMM KHCIOT, IIeJouedl U  cosei
(BO3MOXHO HCITIOJIb30BaHWE BHUJEO MAaTEpHUAaIOB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOMIUX HPU3HAKU
NPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIAEICHHME raza, oOpa3oBaHUE BOJIbI),



OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpeHHe, peakluu
pa3oKeHus, COCAMHEHUS), pACIO3HABAaHHE HEOPTraHMYECKHX BELIECTB C IOMOUIbI0 KayeCTBEHHBIX
peaKIuii Ha MOHBI, peIIEHHE FIKCIEPUMEHTAIbHBIX 3a7ay.

HemeTtaJuibl U UX COeJUHEHHUS

OOmass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne U (PU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XMMUYECKHUE CBOWCTBA
Ha IpuMepe xjopa (B3auMoJecTBUE ¢ MeTaJUIaMU, HEMETaJlJIaMH, 11eno4aMu). XinopoBojgopo. ComnsHas
KHCJIOTa, XUMHYECKUE CBOMCTBa, IOJydyeHHE, NpUMEHeHHue. JleficTBue Xjopa M XJIOPOBOAOPOAA Ha
OpraHu3M 4YesoBeKa. BaxkHeluye XI0pyu/Ipl ¥ UX HaXO0XKIEHUE B IPUPO/IE.

OO6mas xapakrepucTrka 37meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
crernieHu okucieHus. CTpoeHne M (uU3MyYecKre CBOMCTBA MPOCTHIX BEHIECTB — KHCIOPOJa M CEpHI.
AnnorponHsle MoaudUKanuMu KUcIopoga U cepbl. XHUMHUYecKHe cBOMCTBa cepbl. CepoBonopof,
CTpoeHue, (uznyeckue M XuUMudeckue cBoMcTBa. OKCHIBI Cepbl Kak IPEACTaBUTENN KHCIOTHBIX
okcunoB. CepHas KHCIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA (0OIIME KaK MpeICTaBHTENs Kiacca
KHACJIOT W crenuduueckue). XUMUYECKHE PEaKIUH, JIe)KAl[Fe B OCHOBE IMPOMBIIUIEHHOTO CIoco0a
HOJy4YeHUs: cepHOM KuciaoThl. [Ipumenenune cepHolt KuciaoTbl. ColM CEpHOM KHUCIIOTHI, KaueCTBEHHAs
peakuus Ha cyiabdar-uoH. HaxoxeHue cepbl U €€ coelMHEHUH B Mpupojae. XMMHUYECKOE 3arps3HEeHne
OKpY’KalomIe Cpeabl COSAWHEHHUSIMH Cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHHE BO3/1yXa M BOJOEMOB),
CIOCOOBI €ro MPEAOTBPAIICHHUS.

OO0wrast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTENIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHME B HpUpOie, (PHU3MUECKHe U XUMHUYECKHE CBOWCTBA.
Kpyrosopor a3zora B mpupone. AMMHAK, €ro (U3NYECKUE U XHMHUYECKUE CBOMCTBA, IOJYyYEHUE H
npumeHenne. Com aMMOHHSI, WX (HU3MUECKHE M XUMHUYECKHE CBOMCTBA, MpuMeHeHHne. KauecTBeHHas
peakuus Ha MOHbl aMMOHMs. A30THas KHUCJIOTa, €€ MosiydeHue, (pu3MyYecKrue U XMMHUYECKHEe CBOHCTBA
(oOmMe Kak IMpeacTaBUTENs Kilacca KUCIOT U crneuupuyeckue). Vcnosnab3oBaHue HUTPATOB U COJeH
aMMOHHUSI B KadyeCTBE MHHEPAJIBbHBIX YyIOOpeHUi. XMUMHUYECKOe 3arpsi3HEHHE OKpPYKAIOUIeH Cpeabl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC JOKIH, 3arps3HEHHE BO3/1yXa, MOYBHI U BomoéMoB). Docdop,
aioTponHsle Moaupukauu docdopa, ¢puszudeckue U xuMmudeckue cpoiictBa. Oxcua docdopa (V) u
dochopHas kucnora, GpuMUecKue U XMMUYECKHE CBOMCTBaA, mojydeHue. Mcnonb3oBanue (ocdaros B
Ka4eCTBE MHUHEPAIBHBIX yIOOPEHUH.

OO6mas xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE
CTETIEHU OKHUCIEHHs. YTIIEpOA, aJUIOTPOINHbIE MOAM(UKALINY, PACIPOCTpaHEHHE B IpUpoae, pusnyeckue
U XHUMUYeckue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nveckne W XWMHUYECKHE CBOMCTBA, NIEHCTBHE HA JKUBBIC OPTaHWU3MBI, TOJTYYE€HHE W TPUMEHEHHE.
DKojorudeckue npobiieMsbl, cBsi3aHHbIE ¢ OkcujoM yriepona (IV), runoresa riao0anbHOrO MOTEIIEHUS
KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YToibHas KUCIO0Ta U €€ COM, UX (PU3NYEeCcKre U XUMUYECKHe CBOMCTBRA,
nojy4yeHue u npuMeHeHue. KadectBeHHas peakius Ha kapOoHaT-MOHBL. Vcrnonb3oBaHue kapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[TepBoHaUaIbHBIE TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSIX yriepojaa (MerTaH,
9TaH, ATUJICH, alleTUJIeH, 3TaHOJ, INIMIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKHU YTIIEBOJIOPOJIOB
(yromp, NpUpPOAHBIA Ta3, HePThb), MPOIYKTHI HMX MmepepaboTku (OeH3MH), MX poib B OBITY U
NPOMBIIIICHHOCTH. [IoHATHE 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OCNKax, YrieBoJax — M HX
POJIH B KU3HH YelloBeKa. MaTrepraabHOe €TMHCTBO OPraHMYECKUX U HEOPTAaHWIECKUX COEIMHEHHIA.

KpemHuuii, ero ¢usnyeckne u XMMHUYECKHE CBOMICTBa, moiyyeHue U mnpumenenue. CoenuHeHHUs
KpemHuss B mpupone. OO6mme mnpexacraBieHus o0 oxcuiae kpemuus (IV) um kpemHHeBO#l kucnore.
CunmKatel, UX HCIOJNB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHelne cTpouTeIbHbIE MaTepHAIIb:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xene300eToH. [IpobmeMbl 0Ge30MacHOTO  MCIOJIb30BaHUS
CTPOUTENBHBIX MaT€PHUAIOB B MIOBCEIHEBHOM XKHU3HHU.



Xumuueckuii IKCnepumenm:

u3yuyeHne oOpa3loB HEOPraHWMYECKHX BEIIECTB, CBOWCTB COJSIHOH KHCIOTBHI, IPOBEICHHE
KaYeCTBEHHBIX pEaKUUid Ha XJOPUA-UOHBI W HAOMIOJEHHE TPU3HAKOB HUX MPOTEKAHMS, OIBITHI,
oTpaxkamomue (u3nyeckrue H XHUMUYECKHE CBOMCTBA TaJlOTEHOB U WX COEAMHEHUH (BO3MOXKHO
UCTIONIb30BAHUE  BHJIEOMATEPHANIOB), O3HAKOMIIEHWE C oOpasmaMu XJOPUAOB  (TaJIOTEHUIOB),
O3HAaKOMJICHHE C 00pa3lamMu cepbl M €€ COCTUHEHUSMHU (BO3MOXKHO HCIOJIb30BAHKME BUAECOMATEPHUAIIOB),
HaOJI0/IeHUe Mpoliecca OOYIIIMBaHUS caxapa IMOJA JCHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Yy4YEeHHE XMMHUYECKHX CBOICTB pa30aBIeHHON CepHON KUCIIOTHI, IPOBEJCHIE KaUeCTBEHHOM peakluy Ha
cynb(haT-uoH U HaONIOICHHWE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOWCTBAMU
azoTa, ocdopa u UX coeAMHEHHUN (BO3MOXKHO HCIOJL30BaHNE BUCOMATEPHATIOB), 00pa3iaMu a30THBIX
u (ochopHBIX ymoOpeHU#, MoMydeHHe, coOMpaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHUaKa,
MPOBEJICHNE KAUeCTBEHHBIX peaklUuid Ha HMOH aMMOHMS U ¢ocdaT-uOH U HU3yUYEHUE MPU3HAKOB HUX
NPOTEKaHUs, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THON KHUCIOTBI C MeIbl0  (BO3MOKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3YUYE€HUE MOJETCH KPUCTAJUIMYECKHX PEHETOK aiMmasa, rpadura,
¢dyiepeHa, 03HaKOMJIEHUE C MPOLIECCOM aAcOpOLIMK paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTHUBOra3a, MoJMyuyeHUe, COOMpaHue, paclio3HaBaHUE U HM3YYEHHUE CBOWCTB YIIIEKHCIIOTO
ra3a, IpoOBEJCHHE KAYECTBEHHBIX pEaKlMid Ha KapOOHAT U CUIIMKAT-MOHBI M H3y4eHUE MPHU3HAKOB UX
IPOTEKaHUsl,  O3HAKOMJIEHHME €  NPOAYKLUMEH  CHJIMKATHOM  IMPOMBIIIJICHHOCTH,  pElIEHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHellne HeMeTaIbl U UX COEAUHEHUS».

MeTa/liIbl M MX COCAUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — META/NIOB Ha OCHOBAHMHM UX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaJIoB. MeTtamnyeckasi CBA3b M METAJUIMUECKass KpPUCTAUIMYECKash PelETKa. DJIEeKTPOXUMHUUECKHUM
psaa HampsbkeHu MeTaimioB. Du3nueckre M XUMHUYECKHe cBoWcTBa MeTasioB. OOImiue crnocoOsl
nosyueHus: MetauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CmnaBsl (CTaltb, YyryH, TIOPATIOMUAHUI, OpOH3a) M UX IPUMEHEHHE B OBITY ¥ POMBIIIUIEHHOCTH.

[Ilenounbie Metamibl: TonokeHWe B Ilepuoanmyeckoil cucreme XUMHYecKHx 3iemeHToB J[. .
MeHnzeneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHUE B mpupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATPHS U Kanud. [I[puMeHeHue IeOYHbIX METaIOB
7 UX COCITUHEHUM.

[[{erouHO3eMeENBbHBIE METAUIBl MATHUA M KalbLUMU: INOJOKEeHHE B llepuonnmueckoin cucreme
xumuueckux anemeHToB Jl. 1. MenneneeBa, cTpoeHne UX aTOMOB, HaX0XJeHue B npupoze. dusnueckne
U XUMHYECKHE CBOMCTBA MarHus W Kajblusa. BaxHeilmme coenuHeHUs Kanblus (OKCHI, THAPOKCHI,
conn). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: onoxenue B [lepuonuueckoit cucreme xumudeckux snementoB [[. 1. Menneneesa,
CTPOCHHME aToMa, HaxoXJaeHue B mpupoje. Du3nyeckne U XUMHUYECKHE CBOMCTBA QIFOMHUHUA.
AmMdoTepHbIe CBOICTBA OKCHIA U TUIPOKCHUIA ATFOMUHHUSL.

Kene3o: nmonoxenue B Ilepuomnueckoit cucreme xumumueckux snemeHToB . M. Menneneena,
CTPOEHUE aToMa, HaxOXXJAeHue B mpupojae. PuU3NUecKHue M XUMHUYECKHE CBOMCTBa xene3a. OKCUbI,
ruapokcuabl U conu xenesa (11) u sxenesa (II1), ux cocra, CBONCTBA U MOTYUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3laMd METalIoB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, H3Yy4YECHHE
pe3yabTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCITOJIb30BaHHWE BHUCOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJa KaJbLIUS W HATPHUS C BOAOW (BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHAIIOB),
UCCIICIOBAaHME CBOMCTB JKECTKOM BOJBI, Ipollecca TOpEeHHsl XKele3a B KHUCIOpoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIIMs, aTlOMUHMS, ITuHKa, kene3a (II) u xxenesa (I1I), meau (II), HabmrogeHne U onrMcaHue MPOIECCOB
OKpalllMBaHUs IUIJaMEHM HMOHAMM  HATpus, Kajdusg M Kaidblus (BO3MOXXHO  HCIOJIb30BaHUE



BUJICOMATEPHAJIOB), UCCIIEOBaHEe aM()OTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUIPOKCUIA IIMHKA,
pelIeHue KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHel1re MeTauibl U UX COSTUHEHUS.

XuMHs 4 OKpPYsKaIas cpeaa

BemectBa u MaTepuasnbl B MOBCEAHEBHOM KM3HH 4eslOBeKa. be3onacHoe MCIoIb30BaHKE BEIIECTB
U XUMHUYECKUX peakiuii B ObITy. [lepBasi moMOIIs TPH XMUMHYECKHUX 0KOTaX U OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyxkarolied cpeabl (MpedesibHas JOMyCTUMas KOHIEHTpaIus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHUM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OT/ICTIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHSITHSI: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIH3, CHHTE3,
KJIacCU(UKAIUs, TEPUOIUIHOCTD, HAOIIOJEHUE, SKCIICPUMEHT, MOJCITUPOBAHUE, H3MEPECHUE, MOJICIb,
SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHsI, MATEPUATIBL.

®du3uka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, OJJICKTPUYECKUU 3aps]i, MPOBOJHUKH, TOJYIPOBOJHUKH, UIJICKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TeEJO, O0BbEM, arperaTHoe COCTOSHHWE BEUIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAIJIMYECKass pEIIETKa, CIUIaBbl, (U3UYECKUE BEIMYUHBI, €AMHULIBI H3MEPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COHIIE.

buonorust:  ¢dorocuHTe3, IbIXaHWe, Ouocdepa, DIKOCHCTEMa, MHHEpPAIbHBIE YyIOOpCHHS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAEeMBbIE,
TOTLIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJbTATbI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHMs JOCTUTAOTCS B
Xo/le OOy4YeHHs] XUMHH B €IMHCTBE y4eOHONH M BOCIHTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUITMOHHBIMA  POCCUUCKHUMH  COITMOKYJIBTYPHBIMH UM  JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMHU B O0IIIECTBE MPAaBWIIAMH M HOPMaMH ITOBEJICHUS M CTIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COITUATM3AINH 00YJaIOIIUXCSI.

JlugHOCTHBIE PE3YNIBTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALIUNA U PACHIMPEHHE OIbITA JICSITEIILHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) maTpHMoOTHYECKOr0 BOCIUTAHUA:

[IEHHOCTHOTO OTHOILIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY K HAy4YHOMY
HACJICNI0, TOHUMAHUS 3HAYCHHUSI XUMHUYECKON HAayKH B JKU3HU COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH
BIIAJCTh JOCTOBEpHOH HWH(OpManuel O TMepeoBbIX JOCTHXKCHHSAX M OTKPBITUSAX MHPOBOH U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MIPEICTABJICHHUS O COLMAIIBHBIX HOPMaxX M MPaBHJIaX MEKIUYHOCTHBIX OTHOIIECHUHN B KOJUICKTHBE,
KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIeI0BATENbCKOM,
TBOPYECKOHN W JIPYruX BUIAaX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM NEATEIbHOCTH
NpU  BBIMOJHEHUU YYEOHBIX, IMO3HABATEIbHBIX 3a]a4, BBIIIOJHCHUH XHWMHUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIMOHUMAHHWIO M B3aWMOIIOMOIIM B IPOIIECCE ITOM
yueOHOI NeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHE M IOCTYINKH CBOUX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XMMHYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY JJI MIOHMMAaHHUS CYIIHOCTH HAay4YHOU
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS TMPHUPOABI, B3aUMOCBS3SIX
YeJIOBEKa C MPUPOIHOM CPEAOiA, O PO XMMUHU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHUBBI, HAPABIICHHBIEC HA TIOJIyYE€HUE HOBBIX 3HAHUH M0 XUMUU, HEOOXOIUMBIE
UIsE  OOBsICHEHMsI HaOJIOJaeMbIX TMPOIECCOB U  SBICHUH, MO3HABATENbHOHN, HMH()OPMAIMOHHOW W
YUTATENBCKON KyIbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOATEIbHOW pabOThl C Y4eOHBIMH TEKCTaMU,
CIIPaBOYHOM JTUTEPATYPOU, JOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMU HH(OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYeHHI0O W TIO3HAHUIO, JF0OO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW M HCCIEAOBATEIbCKOM JAEATeIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHs 00Y4YEeHHUsI B TaTbHEHIIIEM;

4) hopMuUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH XKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3I0pPOBBI 00pa3 >KM3HHU, OCO3HAHWE TOCJIEICTBUNA M HENMPUSTHE BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHUS), HEOOXOIUMOCTH COOIOACHUS TIPaBHI 0€30MaCHOCTH MpU OOpaIleHUH
C XMMHUYECKMMH BEIIECTBAMH B OBITY M peaTbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUECKOMY H3yUEHHUIO MPOPEeCcCHil ¥ Tpyaa pa3IuyHOTrO poJia, YBaXKEHUE K TPYAY U
pe3ynbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU MO
XUMHH, OCO3HAHHBIM BHIOOP HWHAMBHUAYAJIbHON TPaeKTOPUU MPOJOIDKEHHUS 00pa3oBaHUS C Y4YETOM
JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIICCTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH,



YCIIEMIHOM MpO(eCCHOHANBHONW JEATENIbHOCTH M Pa3BUTHUA HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
a/IalITUPOBAThCS B MPO(ECCHOHANBHOI cpee;

6) IKOJIOrHY€eCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH L1eJIeCO00pa3HOe OTHOILIEHHE K MPHUPOJIe KaK UCTOYHHUKY >KM3HM Ha 3eMile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMaHUE IIEHHOCTH 3/I0pOBOrO M 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCHUXHYECKOMY 37I0POBBIO, OCO3HAHHE LEHHOCTH
coOuro/ieHHsI IpaBuil O€30IaCHOTO IMOBEJIEHHs] IpU paboTe C BEIIECTBAMM, a TaKKe B CUTYalMsX,
YTPOXKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TNPHUMEHATh 3HAHMA, IOJIydaeMble IpU HM3Yy4YEeHMHM XHUMHUH, Ui pELIeHus 3a71ad,
CBA3AHHBIX C OKPYXKAIOIIEW IPUPOJHOW CPENOM, Ul IOBBIILICHUS YPOBHSI DKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHMS TJIOOATBHOTO XapaKTepa HKOJIOTUYECKUX TMpoOIeM M IMyTed WX peIIeHUs MOCPEACTBOM
METOJIOB XHUMHH, JKOJOIMYECKOIO MBIIUICHHS, YMEHHsS PYKOBOACTBOBATHCS HMM B II03HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX PpE3YJNbTAaTOB BBIICISIOT 3HAaUYUMbIE I (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOIleHAYUHbIE MOHATHUS (3aKOH, TEOpHsl, IPUHLUI, TUIoTe3a, (pakT, cucTema, mpolecc,
9KCHEPUMEHT U JIPYroe.), KOTOpbIe MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX INpenMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3TUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAyIHOM
KapTUHE MHpa, M YyHUBEpcajbHble YyueOHble JeMcTBUsS (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE,
pEryJsTHBHbBIE), KOTOpble oOecneunBalOT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIIbHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMsI UCIOJIb30BaTh IMPHUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHWM: pPacKpbIBaTh
CMBICJI XUMHYECKUX HOHATHH (BBIACHATh UX XapaKTE€pHbIE NPU3HAKM, YCTAHABIMBATh B3aHMMOCBS3b C
JIPYTUMH TIOHSTHSIMH), HCIIOJIIb30BaTh TOHATHSA /s OOBSCHEHHS OTICIbHBIX (PAKTOB M SBJICHHUH,
BbIOMpATh OCHOBAHUS M KPUTEPUH NSl KJIACCU(PUKALUU XMMUUYECKUX BEIIECTB U XUMHUECKUX PEaKIIH,
yCTaHaBJIMBaTh MPUYMHHO-CIIEJACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3yY€HUs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTHH), J1eJIaTh BBIBOJIbI U 3aKIIIOUYEHUS;

YMEHHME MPHUMEHSTh B IMIPOLECCe IIO3HAHUS MOHATHUS (IpEeIMEeTHble M MeTalpeIMEeTHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH, ITPEOOPa30BbIBATh IIUPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEIbHbIE MPECTABICHUS — XUMHUUECKUH 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUecKasi popmyna u
ypaBHEHHE XMUMMUYECKOW pEaKIMHW — MIpU PELIeHUH Yy4yeOHO-IIO3HABaTEIbHBIX 3a/ad, ¢ Y4ETOM ATHUX
MOJICJIBHBIX IPEACTaBICHUN BBIIBIATH M XAPAaKTEPHU30BaTh CYLIECTBEHHBIC IPU3HAKA H3Yy4aeMbIX
O0OBEKTOB — XMUMHYECKMX BEIIECTB U XUMHYECKUX pEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIICACTBEHHBIE CBA3H U IIPOTUBOPEUNS B U3y4aeMbIX IIPOLECCAX U SBICHUAX.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

YMEHHUE HCIIOIb30BATh IOCTABJICHHBIE BOIIPOCHI B KAa4ECTBE MHCTPYMEHTA NO3HAHHUsA, a TAKXKE B
KayecTBe OCHOBBI ISl (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUN;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OpPraHM3alldd U TPOBEACHHUIO YUYECHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaONI0AaTh 3a XOJOM IIPOIIecCa, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro
pe3ynbTar, GopMynupoBaTb OOOOIIEHMS UM BBIBOJABI 10 pe3yilbTaTaM MPOBEIAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOAETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIMIO Pa3INYHBIX BUIOB U (hopm
MPEJICTaBICHUS, TIOTyYaeMYI0 W3 Pa3HbIX UCTOYHHMKOB (HAYyYHO-TOMYJISIpHAS JUTEepaTypa XUMHUYECKOIO



CoJIepKaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHETa), KpUTUYECKHU OIICHUBATh MPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOAbl W 3alpochl MPU IMOUCKE W oTOope MHPOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIs BBIIOJHEHHUS Y4YeOHBIX W IIO3HABATENBHBIX 3ajay
ONpeNeNIEHHOr0  THIA, MPHOOpPETeHHWEe OmbiTa B OOJIACTH  HUCMOJNb30BaHUS  HMH(GOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTYpPOH AaKTHBHOTO MCIIOJIb30BAaHUS Pa3IMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BhIOMpATh ONTHMAIbHYIO (OpMY HpelCcTaBieHUs MHPOpMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJauyd HECIOKHBIMH CXEMaMH, JuarpamMmamu, ApyruMu ¢GopMaMu
rpauKu U UX KOMOUHAIUSIMH,

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh B MPOLIECCE YUCOHOH M UCCIIEI0BATEIBCKOM I TETbHOCTH
UHPOPMALIMIO O BIMSHUHM TPOMBIIUICHHOCTH, CEIBCKOTO XO3MHWCTBA M TPAHCIOPTa HA COCTOSHHE
OKpYKarolle MPUPOIHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

yYMEHUS 3aJ]aBaTh BOIPOCH (B XOJie Auajiora W (WJM) TUCKYCCHUHU) IO CYHIECTBY OOCYKJIaeMOM
TeMBI, POPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITIOIHEHHSI ITPEIOKEHHON 3a/1a4u;

YMEHHsI TPEACTaBIATh MOJIYYCHHbIE PE3YyIbTaThl MO3HABATEIHHOW AESATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 PE3yJIbTAaTOB BBIMOJHEHUS XHUMHUYECKOrO SKCIEPHUMEHTa
(;1abopatopHOTO OmBITAa, JTAOOPATOPHOH pPabOTBI MO HCCICIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHsI y4eOHOrO0 COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IIO3HABAaTEIbHOU H
UCCIIEIOBATENILCKOM JEATEIbHOCTH MPH PEHICHUH BO3HUKAIOMIMX MPOOJieM Ha OCHOBE yuéTa OOMIMX
UHTEPECOB W COIJIACOBAHWs TMO3UIMIA (0OCYXKJEeHHS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJAWHAIMS COBMECTHBIX JCHCTBUH, OIpENeeHHe KPUTEPHEB IO OIEHKE KauyecTBa BBIITOJHEHHOM
paboThl U ApyTHUE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATENBHO ONPEACISATh IEIH ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIHHOCTh, BBHIOMpATh Hamboiee
3¢ (deKTUBHBIE CITOCOOBI pelIeHHs] YUeOHbIX U MMO3HABATENbHbIX 33/1a4, CAMOCTOSTENIBHO COCTAaBIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN alTOPUTM JACUCTBUI MPU BHIMOIHEHUH 33JaHUN ¢ YYETOM TMOTyUeHUs
HOBBIX 3HaHWHA OO0 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OIEHUBATh COOTBETCTBUE
MOJYYEHHOTO pe3yNbTaTa 3asBICHHOW IeJM, yMEHHE WCIIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI,
npeJiaraeMbie B YCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00A3aTENIbHOTO CONEP KAHMS, YCTAHOBIEHHOTO
JTaHHOM denepanbHON padodeil MporpaMMoO, BRIIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIE 3HAHUS,
YMEHUS U CIIOCO0BI ASUCTBHM, criennduyeckue i NpeaMeTHON 00aacTu «XUMUs», BUJIbI €S TETbHOCTH
IO TMOJYYEHUIO HOBOTO 3HAHUs, €ro MHTEpIpeTaluu, NpeoO0pa3oBaHUIO0 M NMPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K koHiy oO6yuyenus B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpa)kaThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

® DPACKpBIBATh CMBICI OCHOBHBIX XHUMHYECKUX MOHATHI: aTOM, MOJIEKYila, XUMUYECKAN DJIEMEHT,

IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEINIbHAsT aTOMHas UM MOJIEKYJSIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBas 0Nl XMMHYECKOTO JJIEMEHTa B COCIUHEHWH, MOJSPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHUE, COJb, J3JCKTPOOTPUIATEIHLHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
peakiusi, KiIacCU(pUKAIUs PEaKIuil: peakiuu COCIUHEHHS, PEaKIUU Pa3JIO0KEHUs, PEaKIHH
3aMeIIeHus, peakiuil 0OMEeHa, 3K30- U YHJIOTEPMUUYECKHE PeaKIny, TeIIoBoi 3 dexr peakmu,
A7IpO aToMa, JJIEKTPOHHBIN CJION aroma, aTOMHas OpOUTaib, pauyc aToMa, XUMUYECKasl CBA3b,



MOJISIPHAsT U HEMOJSpHas KOBAJICHTHAsl CBA3b, MOHHAsl CBSI3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBasi 10Jisl BelecTBa (MPOLIEHTHAsT KOHIICHTPAIHs) B PaCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUNA U MPUMEHSTH 3TH TMOHATHUSA
IIPY ONIMCAHUU BEILIECTB U UX IIPEBPALLCHHUI;

® UCHOJb30BATh XMMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS (HOpMyJ BEIIECTB W YpaBHEHHM
XAMHYECKUX PEAKIIUM;

® OmIpeneNsITh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETIEHb OKMCIICHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy
coequHeHUN 10 dopMmynaM, BHUJ XUMHYECKOHW CBs3U (KOBaJEHTHAas M HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBath cMmbica Ilepuogmueckoro 3akona [[. M. MeHneneeBa: JOeMOHCTpUPOBATH
IIOHUMAaHUE NIEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT MX IOJIOKEHUS
B Ilepuonnueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

® ONUCBHIBATh M XapaKTepU30BaTh TabmuuHyro (opmy lleproawmueckoll CHCTEMBI XUMHYECKHX
9JIEMEHTOB: Pa3/nyaTh MOHATHUS «TJIaBHasg noAarpynna (A-rpynmna)» u «mnoOodHas MOArpyrmma
(b-rpymnmna)», maneie ¥ OoMblIME MEPUOABI, COOTHOCHTH OOO3HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabnuie «llepuoguyeckas cucrema xumuyeckux 3aemeHToB [{. . MeneneeBa» ¢ 4ucioBBIMU
XapaKTEePUCTHKAMH CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsl sijpa, oolee
YHCIIO JIEKTPOHOB M paclpeiesieHne X MO 3JICKTPOHHBIM CIIO0SIM);

e Kiaccu(UUIUpPOBATh XUMUYECKUE HIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XHMMUYECKHE PEaKIIH
(10 4KCIy ¥ COCTaBY YYacTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIIIOBOMY 3D (PexTy);

®  XapakTepu3OoBaTh (OMMCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KJAs OMNMCAaHUE NPUMEPAMH  MOJEKYJSIPHBIX  YPaBHEHUW  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

® [POrHO3UMPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTM OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAILCHUIN B PA3JIMYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (popMmyse COeIMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBa B pacTBOpE,
MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKON PEaKIINU;

® [IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBbHOCTH — aHAIU3 U CUHTE3, CPABHEHMUE,
000011eHIEe, cUCTeMaTH3alMI0, KIIacCU(UKAIINIO, BBISIBICHHE IPUYUHHO--CIIEICTBEHHBIX CBS3€i
— JUIsI U3YYEHUSI CBOWCTB BELIECTB U XUMHUUYECKUX PEAKLHI, €CTECTBEHHO-HAYUYHBIE METOBI
MO3HAHUS — HaOJIOJIeHHEe, W3MEpPEeHHe, MOJIEIMPOBAaHUE, SKCIEPUMEHT (peajbHbli HU
MBICJICHHBIN);

e cIeloBaTh MpaBUiIaM MOJB30BAHUS XUMUYECKOUW MOCYI0M U TabopaTOpHBIM 000PYJOBaHHUEM, a
TaK)Ke IpaBuiiaM oOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU 10 BBIMIOJTHEHUIO
71a00paTOPHBIX XMUMHUUYECKUX OMBITOB IO TMOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa W KHUCIOpOJa), MPHUTOTOBIEHUIO PACTBOPOB C OIpPEAeIEHHOW MaccoBOW oiel
PacTBOPEHHOIO BELIECTBA, IUIAHWPOBAaTh M TNPOBOAUTh XUMHUYECKHE HKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IHEJOYEH M KHUCIOT C TOMOIIBI0 HMHIAUKATOPOB (JTaKMYC,
¢denondranzent, METUIOPAHXK U ApYTHe).

K xoHity oOy4yenus B 9 kJiacce mpeIMETHBIE pe3ylIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPAXKATh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUM JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHWOH, MPOCTOE  BEUIECTBO, CIIOXKHOE  BEUIECTBO, BAJIEHTHOCT,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIEHUS, XWMHYECKAas peaklHs, XUMH4YECKas CBs3b,



TETI0BON 3(h(hEeKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacCTBOP, NEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JIUCCOLMAIIMS, PEaKUUHM HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHue, OOpaTHMble U HeOOpaTHUMble pEaKIUu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKHUCIUTENIb, BOCCTAHOBUTENb, OKUCJICHHE W BOCCTAHOBIEHHE, aJUIOTPOIUS,
aM(pOTEpHOCTh, XUMUYECKasi CBS3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKasi), KPUCTAJUINYECKAs
pelmérka, KOppOo3Hsli METAJUIOB, CIUIAaBbl, CKOPOCTb XHWMHUYECKOM pEaklUMH, MPEeAeiIbHO
nonyctumas konueHtpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX IMOHSATHM M NPUMEHSATH ITH IOHATHUSA
IIPU ONMCAHHUU BEUIECTB U UX MPEBpaIlCHUN;

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBIeHHUS (hOpMyJ BEIIECTB W YypaBHEHHM
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIUIEKHOCTh BEIIECTB K OIMpENeIEHHOMY KJIAcCy COSAMHEHHM 0
dbopMynaM, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAs, MOHHAS, METAJJIMYECKAas) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA] MOHA 10 XUMHUYECKON (opmyre, xapakTep cpeibl B BOAHBIX pacTBOpPax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuoanueckoro 3akona J[. M. MenpaeneeBa u JI€MOHCTPUPOBATh €r0
MOHMMAaHUE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢dopmy I[lepuoamueckoit cuctemsl
XUMHUYECKHUX DJIEMEHTOB: Pa3/inyaTh MOHATHUS «IJIaBHAs MOArpymnmna (A-rpymnmna)» u «modoyHas
noarpynna (b-rpynna)», manbsle U OosblliMe MEPUOJBI, COOTHOCUTH O003HAUYEHHUS, KOTOpBIE
UMEIOTCS B NEPUOANYECKON TaOiuIlle, C YKUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00Illee YUCIO IEKTPOHOB U paclpeiesieHne ux
M0 DJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIIEMEHTOB U UX COEIMHEHUHN B IMpejesiax MajblX MEePUOJOB U IVIABHBIX HOJATPYII C YYETOM
CTPOEHUS UX aTOMOB;

KJIaccu(UIIUPOBATh XUMHUYECKUE IEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE PEaKIIUU
(Mo 4yMciay M COCTaBy Y4YacTBYIOIIMX B pEaKUMU BELIECTB, MO TEIUIOBOMY 3(QexTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIENH(PUISCKHEe XUMHUYECKHE CBOWMCTBA MPOCTHIX U
CJIOXHBIX BELIECTB, OATBEPXKAAsl ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

COCTAaBJIATh YPaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALUU KUCIIOT, IEN0YEH U COJEH, IOJIHBIE
U COKpall€HHble ypaBHEHMs peakuuid HOHHOro OOMEHa, YypaBHEHMS  PEaKIUH,
MOJTBEPXKJIAIOLIUX CYIIECTBOBAHHE T'€HETUYECKON CBSI3M MEXIy BELIECTBAMH pPa3IMYHbIX
KJIACCOB;

pPacKpbIBaTh  CYUIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAaKLUUA  MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI, BOBMOKHOCTH MPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MaccChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEIMHEHHUS, MacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
IIPOBOAMTD PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIIUY;

coOur01aTh MpaBHiIa MOJIb30BAaHUS XMMHUUYECKON MOCYJ0N M J1a00paTOPHBIM 000pyHIOBaHHEM, a
TaK)Ke MpaBuia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 1O BBINOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IMOJYYEHHIO U COOMpaHMIO ra3000pa3HBbIX BELECTB
(aMMHaKa U yTIeKUCIIOro Tra3a);



NPOBOIUTHh PEAKIMH, TOATBEPKIAIOIINE KAYEeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHA-, OpoMuA-, HOAUI-, KapOoHaT-, docdar-, CUIUKAT-,
Cy.]'IB(i)aT-, THAPOKCUA-NOHBI, KaTHUOHBI AMMOHUA u HMOHBbI HU3YYCHHBIX MCTAIJIOB,
HNPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

NPUMEHSITh OCHOBHBIC OTIEpaIlH MBICITUTEILHON JACITEIPHOCTH — aHAJIU3 U CUHTE3, CPAaBHECHHE,
00001IeHNEe, CHCTEMATH3aIIMIO, BBISIBJICHUE MTPHYMHHO-CIICJCTBEHHBIX CBSI3CH — IS M3YYCHUS
CBOMICTB BCIIECCTB U XUMHNYCCKUX peaKL{Hﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA —

HaONIO/IeHHE, N3MEPEHHe, MOJIETMPOBAHUE, SKCIEPUMEHT (PeallbHbIH 1 MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4decTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUSA
XuMusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 2 bubmorexa LOK
' P https://m.edsoo0.ru/7f41837¢
JESITEIILHOCTH YETI0BEKA
bubnnoreka IIOK
1.2 B 15 1
CHICCTEA 1 XHMUHICCKHE peakivin https://m.edsoo0.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnuoreka [JOK
' OKCHIaxX https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax u 3 1 bu6nuoreka [IOK
' COIISIX https://m.edso0o0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka [IOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI bubnuoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 1emeHToB [[. U. MenaeneeBa. CTpoeHue aToMoB. XUMU4ecKast

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€akKnuu

3.1

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX d1eMeHToB /I, M.

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c




Menaene-eBa. CtpoeHne aToma

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8

BOCCTAaHOBUTCIIBHBIC PECAKIINHN

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pazueny 15

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO U XMMHYeCKHE PeaAKIIHT
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 bubanoreka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuotexa [HOK
' peaxiui https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa LTOK
' PYIIBL 2-€p https://m.edso00.ru/7f41a636
COETMHEHUS
OO0mias XxapakKTepUCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmorexa LHOK
' PYHIEL. ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso00.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no paszneny 25

Pa3zngena 3. MeraJLiibl ¥ MX COeIMHEHUA




bu6mmoreka [IOK

31 Obuge ceoficTsa MeTaIOB 4 https.//m.eds00.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxueiime MeTauibl U UX COEIAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 Beme e 3HU 4eJI0BEKa 3 Bubmorexa HOK
' HICCTRA 1 MATEPHAIILL B 2KH https://m.eds00.ru/7f41a636
Hroro mo pazmeny 3
P 3 bubnuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HOYPOUYHOE IIVTAHUPOBAHUE 8 KJIACC

Ne | Tema ypoka Konu | Xumu4. 3kcniepuMeHT JdarTa uyyenus IIpumeua
n/n 1€CTB o nnany Ilo paxry HHE
o
JyacoB
1 [Mpenmer xumuu. Posb xumuu B )KU3HM YelloBeka. | 1
Tena u BemecTBa
2 [TousiTe 0 METOMAX MTO3HAHUS B XUMUK 1
3 [MpakTuueckas pabora Ne 1 «lIpaBuma paborer B | 1 II/P Nel
nmabopaTopud W TpUEMBI  OOpamieHus ¢
11a60PaTOPHBIM 000PYAOBAHHUEM
4 Uucteie BemecTBa U cMec. CriocoOwI pazaenenust | 1 Jlem.: CriocoOBI OUMCTKU BEMIECTB:
cMeceit KPUCTAIUTH3AIHS, JUCTHAILISIHS,
xpomarorpadusi.
JI/O_Pazznenenune cMecH ¢ TOMOIIBIO
MarHMTa.
5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit 1 I1/P. Ne2.
(Ha mpUMepe OYMCTKH MTOBAPESHHOW COJIHN )»
6 ATOMBI 1 MOJIEKYITBI 1
7 XUMHAYEeCKHUE PIEMEHThI. 3HAKH (CHMBOJIBI) 1
XUMHYECKHX DIIEMEHTOB
8 [IpocTeie u croXKHBIE BElIecTBa 1 Jdem.: O3HakomiteHHE ¢ 00pa3amMu
MPOCTHIX M CIIOKHBIX BEIIECTB.
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1
10  3akoH IMOCTOSHCTBA COCTaBa BEIICCTB. 1
Xumnueckas hopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX DJIIEMCHTOB
11 | OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbLHAS 1
MOJIEKYJISIpHas Macca
12 | MaccoBas 10J19 XMMHUYECKOI0 JJIEMEHTA B 1
COCIUHEHHUH
13 | KommyectBo BemecTBa. Mok, MosnsipHast Mmacca 1 JleM. XUMUYECKHX COETUHEHUH,
KOJIMYECTBOM BelecTsa | MoJIb.
14 | ®usnueckre ¥ XUMUYECKHE SIBJICHUA. 1 JI/O : PaccMoTpeHme BEIIeCTB ¢

XuMHUECKasi peaKIus

Ppa3iIMYHbIMHA (1)I/I3I/IT-IGCKI/IMI/I CBOMCTBaMH.

JI/O : Tlpumepsl pU3HUECKHUX SBJICHUH.



JI/O Ned: [Tpumepbl XUMHYECKIX
SIBJIEHUM

15 | Ilpu3Haku U ycIOBHS MPOTEKAHUS XUMUIECKIX JI/O : PaznoxkeHre OCHOBHOTO KapOoHaTa
peakuuit meau (ID).
JI/O: Peaknuus 3aMereHuss MeIu
JKEIIE30M.
16 | 3axkoH coxpaHEHHs MacChl BEIIECTB. X UMHYECKHE J/O: Habntonenue u onucanue
YpaBHEHUS Pe3yIbTATOB MPOBECHHUS OIBITA,
WIITIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS
Macchl,
J/O: Coznanne Moeneid MOJIeKy
(TmapocTepKHEBBIX)
17 | BelunciieHus KOJIM4YeCTBA, MacChl BEIIECTBA 110
YPaBHEHUSAM XHMHUYECKHUX PEaKIIi
18 | Knaccugukamusi XUMMUYECKUX PEeaKIUii
(coenuHeHus1, pa3IoKeHHs, 3aMelIeHuUs, 0OMeHa)
19 | M. B. JIoMOHOCOB — y4Y&€HBINH-3HIUKIIONETUCT.
O600111eH1e U crcTeMaTU3alHs 3HAHUH
20 | KontposbHas padora Nel mo teme «Bemecta u 1
XHUMHYECKUE PCaKIIHNY
21  Bosayx — cmech razos. CoctaB BO3ayXa. Jlem. OnpeneneHue cocTaBa
Kucnopon — anemeHT u npoctoe BeniectBo. O30H BO3/IyXa.
22  dusnveckue U XMMUYECKUE CBOWCTRA KHCIOPOa
(peaxuuu okucienusi, roperue). [loasrue 06
OKCHJIaX
23 Cnoco0bl moTyYeHHst KUCJIOpOo/ia B 1a00paTOpUu Hem. [Toyuenne u cobupanue
Y TIPOMBIIIIEHHOCTH. [IpriMeHeHne Kucaopoaa KHCJIOPOJIa METOJIOM BBITECHEHHS
BO3/1yXa U BOJIBL.
24 | TenuoBoii 3G (HeKT XUMUIECKON PEeaKIIuH,
MOHATHE O TEPMOXUMHUICCKOM YPaBHEHUH, IK30- U
SHJIOTEPMUYECKUX PEaKIIUIX
25  TommuBo (HedTh, yroib U METaH). 3arpsi3HeHUE
BO3JIyXa, CIIOCOOBI €r0 MPE0TBPAIICHUS
26 | IIpakTuueckas padora Ne 3 o teme «IlonyueHue I1/P Ne3
U coOMpaHue KUCIOPOa, U3yUYSHHE ero CBOMCTBY
27  Bojopom — 3JeMEHT U MPOCTOE BEIIECTBO.

HaxoxeHue B mpupoje




28  dusnveckre U XUMHUYECKHE CBOWCTBA BOJIOPO/IA. 1 eM.
IIpumenenue Bosiopo/ia I'openue Bogopoaa.
JI/O: BzaumopeiictBrue BOAOPOIa C
okcugoM Meru (1)
29 | [loHsiTHe O KHCIOTaX U COJISIX 1
30  CnocoOsl moryueHus: BOJ0OpO/Ia B JIaOOpaTopun 1 Hdem. [lonmyuyenue Bogoposaa B anmmapare
Kunma, nmpoBepka ero Ha YUCTOTY,
coOrpaHne BOJIOPOIa METOAOM
BBITECHEHUS BO3yXa U BOJBI.
JI/O: Tlonyuenue BOAOpOIa U U3yUCHUE
€ro CBOMCTB.
31  Ilpakrtnueckas padora Ne 4 mo teme «llomyuenue 1 I1/p Ned.
¥ cOOMpaHue BOJOPO/Ia, H3YICHHE €TO CBOWCTBY
32  MounspHblii 00p€M Ta30B. 3aKOH ABOTAIPO 1
33 | Brrunciaenust 00bEMa, KOIUYECTBA BelllecTBa raza | 1
IO €T0 N3BECTHOMY KOJMYECTBY BEUIECTBA MIIH
00BEMY
34 | Beruncnenus 00bEMOB T'a30B 10 YPaBHEHUIO 1
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLLIEHUH I'a30B
35 | dusnyeckne U XUMUYECKHAE CBOICTBA BOJIbI 1 Jlem. Ananus Boasl. CHHTE3 BOJIBI.
36 | CocraB ocHoBaHwuii. [ToHsiTne 00 MHIUKATOpaX 1 [JeM. 3HaKOMCTBO ¢ 00pa3amMu
OCHOBaHMiI.
37  Bopa kak pactBoputenb. HaceimeHHbie 1 1
HEHACBHIIICHHbIE PacTBOPEI. MaccoBast 10t
BEIIECTBA B PACTBOPE
38 | Ilpakrtuueckas pabora Ne 5 o teme 1 I1/p NeS.
«IIpuroroBneHue pacTBOPOB € ONPENEIEHHON
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBAY
39  KontponbHas padora Ne2 o Teme «Kucmopo. 1 1
Bonopon. Bona»
40 | Okcupsbl: cocTaB, Klaccuukanys, HOMeHKIatypa 1 JeM. 3HaKOMCTBO ¢ 00pa3uaMu OKCHJIOB.
41 | [lomyveHue U XUMHYECKHE CBOWCTBA KUCIOTHBIX, 1
OCHOBHBIX M aM(OTEPHBIX OKCHJIOB
42 | OcHOBaHUS: COCTaB, KJIACCU(UKAIHS, 1
HOMEHKJIaTypa
43 | [lomyvyeHue 1 XUMHUYECKUE CBOWCTBA OCHOBAHUMN 1 Jem. Heltpanuzanus menoyn KUCI0TOU




B TIPUCYTCTBUW HHJIMKATOPA.
J/O: CBoiicTBa paCTBOPUMBIX U
HEPACTBOPUMBIX OCHOBAaHUH.

JI/O: B3anmojieiicTBrE MIeI0UeH ¢
KHCJIOTaMHU.

J/O: B3aumopneiicTBue HepaCTBOPUMBIX
OCHOBAHHUH C KUCIIOTAMH.

J/O: Paznoxenune ruapokcuaa meau (1)
NIPY HarpEBaHUH

44 | KuCIOTHI: cOCTaB, KJIacCU(pUKALINS, 1 Jlem. 3HaKOMCTBO ¢ 0Opa3aMu KUCIIOT
HOMEHKJIaTypa
45 | llomy4eHre M XUMHUYECKHE CBOMCTBA KACIOT 1 JI/O: JleiicTBre KUCIIOT HA MHIUKATOPHL.
JI/O: OTHOIIEHWE KUCJIOT K MeTajljiaM.
J/O: BzanmopeicTBre KUCIOT €
OKCHJIaMH{ METAILIOB.
46 | Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI 1 Jlem. 3HaKOMCTBO ¢ 0Opa3amu cole.
MOJTyYCHUS, XAMHUECKHE CBOWCTRA
47 | Ilpaktuueckas pabota Ne 6. Pemenue 1 I1/P Neé6.
AKCIIEPUMEHTAIBHBIX 33724 110 TeMe «OCHOBHBIC
KJIACCHI HEOPTaHUYECKHUX COCUMHCHUIN
48 | I'eneTHyeckas CBSI3b MEXJIy KllaccaMu 1
HEOPTaHUYECKUX COCTUHEHUH
49 | O000IIEHNE U CUCTEMATU3ALMS 3HAHUI 1
50  KoutponbHas pabora Ne3 no teme "OCHOBHBIC 1 1
KJIaCChl HEOPTAHUYECKUX COeTUHEHUN"
51  IlepBbie MOMBITKH KIACCUPUKAITUN XUMHUIESCKAX 1 JI/O: V3zyuenue oOpa3IioB BEIIECTB
aneMeHToB. [loHSTHE O TpymITax CXOIHBIX METaJIJIOB ¥ HEMETAJIIOB
JJIEMEHTOB
52  Ilepuoauueckuii 3akoH u [lepuoanueckas 1
crcTeMa XUMUYecKuX aneMenToB J1. U.
MenneneeBa
53 | Ilepuoapl, rpymiibl, MOATPYIIIBI 1
54  Crpoenne atomoB. COCTaB aTOMHBIX SIIEP. 1
Nzotonsl
55 | CtpoeHue 31eKTPOHHBIX 000I0UYEK aTOMOB 1

anemeHToB [lepuoanueckoit cuctems . 1.
Meneneena




56 = XapakTepHuCTHKa XUMHYECKOI'0 3JICMEHTA I10 €ro 1
nojoxxeHuto B [lepuonnueckoii cucreme /1. 1.
Meneneesa
57 | 3nauenwue [lepuognueckoro 3akoHa s pasutust | 1
Hayku U npaktuku. 1. . MenaeneeB — y4EéHbIH,
MeAaror 1 rpaX IaHuH
58 | DnekTpooTpHLATETHHOCTH ATOMOB XUMHUYECKHX 1
JJIEMEHTOB
59 | MonHas xuMu4eckas CBs3b 1
60 | KoBaneHTHas HOJISApHAS XUMUYECKAs CBSI3b 1
61 KoBaneHTHas HEMOJISIPHAS XUMHUYECKasl CBS3b 1
62 | CrerneHb OKHCICHUS 1
63 | OKHCIUTETHHO-BOCCTAHOBHUTENILHBIE PEAKIIUU 1 Hewm. IIpoBeneHne onbITOB,
WITIOCTPUPYIOLIUX IPAMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuin
64 | OKkHuCIUTENN U BOCCTAHOBUTEIH 1
65 | KontponbHas padora Ne4 mo teme «CtpoeHune 1 1
aToMa. XHMHUYECKas CBA3bY
66  PesepBHblil ypok. O000meHre u cucremarnzaust | 1
3HAHUU
67 | Pesepsubiii ypok. O00OIIeHNE U cucTeMatn3anus | 1
3HAHUU
68 | Pesepmubiii ypok. O00OIIeHNE U cucTeMatn3anus | 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME | 68 4 4




9 KJIACC

Ne Tema ypoka Konn Xumuveckuii 3kciepuMenT Jaramiian | Jlara pakr  Ilpumeyanu
n/n YecTB e
0
4acoB
1 Ilepuonuueckuit 3axoH. [lepuoanueckas 1 JleM. o3HaKOMJIEHHE C MOJICTISIMU
cucreMa XUMudeckux emenTos 1. U. KPHUCTAIUIMYECKUX PEIIETOK
Menneneena HEOpPraHUYECKUX
BEIIIECTB — METAJUIOB ¥ HEMETAIIJIOB
(rpaduTa u anmasa), CI0KHBIX BELIECTB
(xopuma
HATpUSA)
2 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 1
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOI0B
3 Knaccudukanms u HoMeHKIaTypa 1
HEOPraHUYEeCKHUX BEIIECTB
4 Buapl XuMHUYeCcKOl CBSI3U U TUIIBI 1
KPUCTAUIMYECKUX PEIIETOK
5 Kontponbnas padota Nel mo teme 1 1
«[loBTOpeHue u yriayoieHne 3HaHUH OCHOBHBIX
paszesnoB Kypca 8 Kiaccay
6 Knaccudukarus XuMUIeCKAX peakiuii mo 1
Pa3IUYHBIM MIPU3HAKAM
7 IIoHsATHE O CKOPOCTH XUMUYECKOHN PEAKIIUU. 1 JL.O.: «M3yuyenue BIUSHUS YCIOBUI
IIoHsATHE O TOMOTEHHBIX U T€TEPOreHHbIX IIPOBEICHMSI XUMUYECKOHN pEeaKIuU Ha €€
peakuusax CKOPOCTB»
8 [lonsiTHE O XMMHUECKOM PaBHOBECHUH. 1
@DaKTOpPHI, BIUSAIOMUE HA CKOPOCTh XUMHUYECKON
PeakLuy U MOJI0KEHUE XUMHUUECKOTO
paBHOBECHS
9 OKHCANTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 Hem. [Ipumepsl OKUCITUTENBHO-

BOCCTaHOBHUTENBHBIX peakiuil (ropeHwue,
peaKuu pa3ioKeHusl, COSANHEHHS)
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Teopust PIEKTPONTUTUIECKON JUCCOLIUALINH.
CuIIbHBIC B CITA0BIC DIICKTPOITUTHI

11 HoHHbIE ypaBHEHUS peakuui JL.O.: «Peakuuu Mexny pacTBOpamMu
AIEKTPOJIUTOBY
12 XHUMHUYECKHE CBOMCTBA KHCIOT M OCHOBaHUH B
CBETE MPEACTABICHUN 00 DICKTPOTUTHICCKOM
JTIUCCOLIUAITUHT
13 XuMHUUECKHE CBOMCTBA COJICH B CBETE
MIPEJICTABJICHUH 00 ICKTPOIUTHISCKOM
JIUCCOLIAAITIHI
14 [TonsTre o THApONHU3E coen
15 O06001enHne u cucTeMaTU3anys 3HaHUH
16 [IpakTudaeckas padora Ne 1. «Pemenue [IpaxTrueckas padora Ne 1
JKCIICPUMEHTAIBHBIX 33]1aW»
17 KontponbHas pabora N2 mo Teme
«DNIEKTPOUTHYECKAS TUCCOLIUAITHSI.
XHUMUYECKHE PEaKINH B PACTBOPAX»
18 OO01mas XxapakTepruCTHKA TaTOTeHOB.
XUMHUYECKUE CBOMCTBA Ha IPUMEPE XJIOpa
19 XmopoBogopos. ConstHast KHCIOTa, XUMHYECKHE JI.O.: «Pacmo3HaBaHue CONSTHOM KUCIOTHI,
CBOICTBa, IOJy4YeHHE, IPUMEHEHHE XJIOPHUJIOB, OPOMUIIOB, HOIUIOBY
20 [Ipaktnyeckas padota Ne 2 o Teme IIpaktuueckas padora Ne 2
«lTomy4eHre consTHON KUCIIOTHI, H3yUeHHE e€
CBOMCTB»
21 Brluncnenus no ypaBHEHHMSIM XUMHYECKHUX
peakuui, eciau OJIMH U3 PeareHTOB JIaH B
H30BITKE
22 OO0mas xapakTepucTHKa 3JIEMeHTOB VIA-
TPYIIIBI
23 AmoTponHbIe MOAU(UKAIIMUA CEPBI. J1.O.: «O3HakomiicHHE ¢ 00pa3aMu CEPhI U

Haxoxnenue ceprl 1 €€ coeTMHEHHI B
npupoze. XUMHUYECKHE CBOMCTBA CEPBI

€€ MPUPOAHBIX COCTUHEHUI»




24

CepoBoaopo, cTpoeHue, Pu3ndecKue u
XHMHYECKHE CBOMCTRA

Hem: «KauecTBeHHas: peakius Ha CYIbPHUI-
WOHBD»

25 Oxkcuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE H J1.O.: «PacmiozHaBanue cynb(ar-HOHOB B
XUMHYECKHE CBOICTBA, MPHUMEHEHNE pacTBope»
JeM. Oxkucaumenvhubie ceolicmea
KOHYEHMPUPOBAHHOU CEPHOU KUCAOMbl
26 XHUMUYECKHE PEAKIINH, JIeXkKAIKEe B OCHOBE
MIPOMBIIIUICHHOTO CIIOC00a MOTyYSHHS CEPHOH
KHCJIOTBL. XUMHYECKOE 3arpsA3HEeHNe
OKpYKaIoIIEeW cpeJibl COEIMHEHUSMHU CEPbI
27 Brruucnenune MaccoBoi 1011 BBIX01a TPOTYKTA
peaxkuuu
28 OO01mas XxapakTeprUCTHKA dJIEMEHTOB V A- Hem. ®uznyeckue cBOiCTBa a30Ta
rpymnisl. A30T, paclipoCTpaHEeHHE B IPUPOLE,
(uznveckre 1 XMMUUECKHE CBOUCTBA
29 AmMHaK, ero Qu3nYecKue U XUMHUIECKUE
CBOWCTBA, OJIy4YEHHE U IPUMEHEHNE
30 [IpakTnyeckas padota Ne 3 o Teme IIpaktuueckas padora Ne 3
«[lonmyyeHne aMMuaKa, U3yuYeHHE €ro CBOWCTBY
31 A3OTHas KUCIIOTa, e€ pusnueckue u Hem. B3aumopeiictBue
XHMHMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C
MEJbI0
32 Hcnonbs30BaHrEe HUTPATOB U COJIEH aMMOHMUS B JlaGopaTopHblii onbIT: «Pacrno3HaBaHue
KayeCTBE MUHEPAIBHBIX YA00pEHUIA. coJIel aMMOHUS»
XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COEIMHEHHSIMHU a30Ta
33 ®Dochop. Oxcun hocdopa (V) u hocdopHas Hem. ®usnyeckue cBoiictBa hocdopa
KHCJIOTa, (U3NYECKHe U XUMUIECKHE CBOMCTRA,
MOJTy4YeHHUE
34 HUcnonp3oBanue ¢pochaToB B KauecTBe Hewm. IIpoBenenue
MUHEpaJIBHBIX YJ00peHuid. 3arps3HeHne KayeCTBEHHBIX peakuii Ha pocdar-non
MIPUPOJTIHOM cpeibl hochaTamu
35 Yraepoj, paclipocTpaHEHUE B PUPOJIE, Hem. M3yueHue Mojieneil KpucTalInyecKuX




(uznvecKkre U XUMHUYECKHE CBOWCTBA

peiérok anmasa, rpadura, GyiepeHa
JleM. 03HaKOMJICHHUE C MTPOLECCOM
a/IcopOIMU PacTBOPEHHBIX BEIICCTB
AKTHBUPOBAHHBIM YTJIEM M YCTPOHCTBOM
MPOTHUBOTra3a

36 Oxcunsl yriepoaa, ux pusnieckue u
XUMHUYECKHE CBOWCTBA. DKOJIOTUYECKHE
po0JIeMBl, CBsI3aHHbIE C OKCHIOM yTJIEpOAa
(v)
37 VYronbHas KHCI0Ta U €€ Con JI.O.:KauecTBeHHas peakuus Ha KapOOHAT-
WOHBI
38 IIpakTudeckas padora Ne 4 o Teme [IpaxTrueckas padora Ne 4
"Ilonyuenue yriekuciaoro raza. KauectBeHHas
peaxnus Ha kKapOoHaT-HOH"
39 [TepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX
BEILIECTBAX KaK O COEeIUHEHUSX yIriepoaa
40 Kpemuwuii u ero coeguaeHus Hem.: ®uzndeckue CBOMCTBa KpEMHUS
Hewm.: IIpoBeieHHE KaUECTBEHHBIX PEaKIMN
Ha KapOOHAT U CHJIMKAT-UOHBI,
03HAKOMJIEHHE C MPOAYKLHUEH CHIIMKATHOH
MPOMBIIIIEHHOCTH
41 [paktnyeckas padota Ne 5. Pemienne [Mpaktudeckas padbora Ne 5
IKCTIIEPUMEHTAIILHBIX 33/1a4 110 TEME
«BaxkHenne HeMeTallIbl ¥ UX COeIMHECHUS
42 Kontponbnas padota Ne3 o teme 1
«BaxknHenne HemeTalIbl ¥ UX COeINHEHUS
43 OO01mas XxapakTepUCTHKA XUMHUIECKUX JL.O: «3yueHne 00pa3iioB METAIOBY
3JIEMEHTOB — METAIOB. MeTalniyecKas CBsI3b
U MeTaJUTHYecKast KpUCTAUTNYeCKast PenéTka.
®u3nvecKue CBOMCTBa METAIIIIOB
44 XUMHUUECKHE CBOMCTBA METAJUIOB. JL.O.: «B3aumojieiicTBIE METAIJIOB C

ONEKTPOXUMHYECKUH s HAPSKEHU I
METaJJIOB

pacTBOpaMHu COJIEiD»




45 OO61ue crocoOb! MOJYYSHHSI METAJLIOB. 1
CrutaBel. BeraucneHus mo ypaBHEHHSIM
XUMHYECKUX PEaKIUi, €CIIM OJIUH U3 PEarcHTOB
COJICPYKUT MPUMECH
46 IToHsiTHE O KOPPO3UHU METAIIOB 1
a7 IlenoYHbIC METAIIBI 1
48 OKCcHUIBI M THAPOKCHUIBI HATPHUSA U Kaaus 1
49 IllenoyHO3eMeNbHBIE METAJUIBI — KATBIIMKI 1 1 «O3HaKOMIICHHE CO CBOMCTBAMH H
MarHui B3aUMOITPEBpAICHUSIMU KapOOHATOB U
THIPOKapOOHATOBY
50 Baxueiimme coe quHEHU KaJbLUs 1
51 O00011IeHNE ¥ CUCTEMATHU3alIUs 3HAHU T 1
52 JK€cTkoCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS 1
53 [Ipaktryeckas padota Ne 6 o Teme 1 [Mpaktudeckas padora Ne 6
"JKEcTKoCTh BOJBI U METOMBI €€ YCTpaHEHUs"
54 ATrOMIHMI 1
55 AmMoTepHBIE CBOICTBA OKCHIA M THAPOKCH A JL.O: «lloxy4yenne runpokcuaa amroMUHUS
Y B3aMMOJICHCTBHE €r0 C KHCIOTaMHU U
HIeJI0YaMu»
56 Kenezo 1
57 Oxkcupl, TUAPOKCUIEI U conn kene3a (1) u 1 JI.O: «KadecTBeHHBIC PEaKIIUU HA HOHBI
xenesa (111) xenesa (1) u xenesa (H1)»
58 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI
59 [Ipaktnueckas padota Ne 7. Pemenue IIpaktuueckas padora Ne 7.
JKCIICPUMEHTAIBHBIX 33ja4 10 TEME
«BaxxHelme MeTaibl U KX COETMHEHUS
60 Beraunciienust Mo ypaBHEHUSIM XUMUYECKUX 1
peakuui, eciau OJIMH U3 PEareHTOB JIaH B
W30BITKE WM CONEPIKUT NMPUMECH. Bbiuncienus
MacCCOBOH JIOJIM BBIXO/IA TIPOJIYKTa PEaKIIUU
61 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHWI 1




62 KouTponbHas pabora Ne4 1o Teme 1
«Baxueiye MeTajuibl U UX COCIUHEHUS)

63 BemecTBa 1 MaTepuabl B IOBCEIHEBHOM 1
JKU3HU YeJI0BEeKa

64 XHUMHYECKOe 3arps3HeHNE OKpY KarolLIel cpeipl

65 PoJib XUMHH B PEIICHUH SKOIOTHUCCKUX
mpooemM

66 PesepsHelit ypok. O6o01IeHUE 1 1
cUCTEeMaTH3aIsl 3HAHUH

67 PesepBHbIit ypok. O6obmIeHne 1 1
CcucreMaTru3anuusa 3HaHUuu

68 PesepBHeIit ypok. O000IICHHE U 1
CUCTEMaTH3aIUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME | 68




YYEBHO-METOANYECKOE OBECNEYEHME OBEPA30OBATEJIBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI A1 YYEHUKA

* Xumus, 8 knacc/ Pygautnc I'.E., Penbamar .17, AKLUMOHepHOE 06LLecTBO «MN3aaTtenscTeo
«lpoceelueHne»
* Xumms, 9 knacc/ Pygautuc I.E., ®enbaman &.I., AkunoHepHoe obuwecTtso «M3gatenbcTeo
«lpoceeLueHne»

METOAOMYECKUE MATEPWUAIbI ONA YYUTENA

Xvmns : ypoku B 8 knacce : nocobue ansg yuntens /H. H. Mapa
Xumusi. Ypoku B 9 knacce : nocobue gns yumtens /H. H. lapa

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl U PECYPCbl CETU MHTEPHET

http://school-collection.edu.ru
http://ffcior.edu.ru
http://college.ru/himiya/
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