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HosicuuTe/IbHAA 3aIIUCKA

YpoBeHb nmporpamMmbl — 0a30BBIH, 0T 00pa30BaHUS

Pabouas nporpamma jion. o0pa3oBaHus NpeaMeTa XUMUHU I 9X KIaccoB COCTABJICHA HA
ocHoBe DepepanbHOr0 TOCYJAPCTBEHHOIO 00pa30BAaTEIbHOIO CTaHAApTa OCHOBHOTO
oO1mrero oopazoBanusi, yreepxaeHHoro Munoopuayku P® 17 nexabps 2010 roga Ne 1897,
nporpammbl 110 xumuu O. C. T'abpuensa (O. C. I'aGpuensiu «lIporpamma OCHOBHOTO
obmrero oopazoBanus. 9 kmacc») 2023 r.
HopmaTtuBHnas 0a3a .

1. ®enepanbublii 3ak0H 0T 29.12.2012 Ne 273-®@3 (pex. ot 31.07.2020) «O6 oOpazoBaHuu B
Poccuiickoit deaeparuny (¢ u3M. U J10M., BCTy. B cuiy ¢ 01.09.2020).

2. IMacnopt HamumoHanpHOro npoekra «OOpa3zoBaHue» (yTB. npesuauymom CoBeTa Npu
[Ipesunenre PO no cTparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM MIPOEKTAM, IIPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBeHnHas mporpamma Poccuiickoit ®Depeparuu «Pa3zButue 00pa3zoBaHHI»
(yrBep:knena mnocraHoBieHueM IlpaBurensctBa PD ot 26.12.2017 No 1642 (pen. ot
22.02.2021) «O0 yTBepkA€HHH TOCYJapCTBEHHOU mporpammel Poccuiickoil ®enepauuu
«Pa3Butne 006pa3oBaHUsI.

4. TIlpodeccuonanbubiii crangapt «llemaror (memaroruyeckas J€ATEIbHOCTh B
JIOIIIKOJILHOM, HayaJdbHOM OOIIeM, OCHOBHOM O0OIeM, CpelHeM o0ImeM 0O0pa30BaHHH),
(Boctutatenb, yuutenb)» (pea. or 16.06.2019 r.) (Ilpukaz MunucrepctBa Tpyaa Hu
coranbHOM 3amuThl PO ot 18 okTabps 2013r. No 544H, ¢ u3MeHEeHUsIMH, BHECEHHBIMU
npuKa3oM MuHHUCTEpCTBa Tpyaa u corpamuTsl PO ot 25 nekabps 2014 r. No 11151 u ot 5
aBrycra 2016 r. Ne 422n).

5. Tlpodeccuonansupiii cranmapt «llemaror mOmOTHUTENHHOTO OOpa30BaHUS JETEH U
B3pocibix» (IIpukaz MunuctepcrBa Tpyaa u counanbHoi 3amuTbl PO ot 5 mas 2018 r. Ne
298u «O6 ytBepxkaeHuu mnpodeccruoHanbHoro crangapra «llegaror AOMOIHUTEIHLHOTO
o0pa3oBaHus JETEH U B3POCIBIX»).

6. denepanbHbIl TOCYJAPCTBEHHBIM O0pa30BaTENIbHBIM CTaHAAPT OCHOBHOI'O OOIIErO
oOpa3oBaHus (yTBEpkAEH MpuKazoM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit
®deneparuu ot 17 gexadps 2010 r. Ne 1897) (pen.21.12.2020).

7. ®enepanbHBI TOCYIApCTBEHHBIH 00pa30BaTEIbHBIM CTaHIAPT CPEIHETO OOIIero
oOpa3oBanus (yTBepkAEH MpuKazoM MwuHuCTepcTBa 0Opa3oBaHui U Hayku Poccuiickoi
Oeneparyuu ot 17 masg 2012 r. Ne 413) (pen.11.12.2020).

8. Meroauyeckue pEKOMEHJAIMKW TI0 CO3/IaHUI0 H  (PYHKIIMOHUPOBAHHUIO JIETCKUX
TexHonapkoB «KBanTopuym» Ha 6a3e 00111€00pa30BaTEbHbIX OpraHu3alnid (yTBEP KIEHbI
pacnopsbkeHnem MunucrepcerBa npocsenienust Poccniickont @enepannu ot 12 ssuBaps 2021
r. Ne P-4).

9. Meroauyeckue pEeKOMEHJAUUU MO CO3JaHUI0 W (YHKIMOHHUPOBAHUIO LEHTPOB
muppoBoro obpazoBanms «IT-kyG» (yTBEepXKAEHBI pacropsbkeHrneM MuHUCTepCTBa
npocsetienus Poccuiickoit @eneparuun ot 12 stuBapst 2021 r. Ne P-5).

10. Memoouueckue pexomenoauuu no Cco30aHUl0 U (QYHKYUOHUPOBAHUIO 8
00ueodpazoeamenbHbvIX OPZAHUZAUUAX, PACHOIONHCEHHBIX 6 CeNbCKOU MeCHmHOCmU U
MaablX 20p00ax, YEeHmpos 00paA306aHUA €CMECHEEHHO-HAYUHOU U MEeXHO102U4eCKoll
nanpaenennocmeit («Touxka pocma») (ymeepicoenvl pacnopsxycenuem Munucmepcmea
npoceewenus Poccuiickoit @edepayuu om 12 ansaps 2021 2. Ne P-6).



PabGouas mnporpamma obOecrieurBaceT BBINIOJHEHUE (erepasbHOrO TOCY/IapCTBEHHOTO
o0pa3oBaTeIbHOTO CTaH1apTa.

Cogpemennble IKCNEPUMEHMANbHbBIE UCC/E0068AHUA NO XUMUU  yce  MPYOHO
npeocmasumsp 0e3 UCNONb306AHUA HE MOIbKO AHAN0208bIX, HO U UUPPOEbIX
uzmepumesibHblx npubopos. B Dedepanvnom I'ocyoapcmeennom Qopazosamenvnom
Cmanoapme (®I'OC) nponucano, 4mo 0OHUM U3 YHUBEPCAIbHBIX YUEOHBIX OelicmeuUil,
npuoopemaemvix YuauiuMuca, OOJNCHO CMAmMb YMeEHUe «NPOGEOeHUs ONnbIMoE,
RPOCMBIX IKCHEPUMEHMANbHBIX UCCAE008AHUIl, NPAMbBIX U KOCBEHHBLIX U3MEPEHUIl C
UCNOIb306AHUEM AHANO208bIX U UUPPOBHIX UMEPUMETILHBIX RPUOOPOE).

Y4eOHBIN 3KCIIEPUMEHT 0 XUMHUHU, TPOBOAMMBIA Ha TPAJAWIIMOHHOM OOOpyAOBaHUU, 0€3
npyUMeHEHUs] HU(PPOBBIX J1TaOOpaTOpHii, HE MOXKET MO3BOJUTH B MOJHON Mepe PElIUTh BCE
3a7]a4¥ B COBPEMEHHOM IIKOJIE.

DTO CBSI3aHO C PSAAOM HNPUYHH:

* TPAaJMIMOHHOE IIKOJbHOE OO0OpYJOBAaHME M3-3a OTPAHMYCHHUS TEXHHUUYECKHUX
BO3MOKHOCTEM HE MO3BOJISIET MPOBOJUTH MHOTUE KOJTMYECTBEHHBIE UCCIIEI0BAHUS;

* JUIMTEIBHOCTh IMPOBEACHUS XHMHUYECKHX HCCIEIOBAHUII HE BCErJa COrjacyercs ¢
JUTUTEILHOCTBIO YUEOHBIX 3aHSATUIA;

* BO3MOXKHOCTh TIPOBEICHUS MHOTHX HCCIEJOBAaHUN OrpaHUYMBAETCA TPEOOBAHHUSIMU
TEXHUKHU O€30MaCHOCTHU U JIp.

Hugposasa  nadopamopus  TONHOCTBIO  MEHSAET  METOJMKY H  COJEpKaHUE
HKCIIEPUMEHTATIBLHOM JAEATEIIbHOCTH M PEIllaeT BhIlIeNepevrciieHHbie mpooaemsbl. [upokuit
CIEKTp JIaTUYMKOB TIO3BOJISET YYalMMCS 3HAKOMUTHCS C TapaMeTpaMH XHUMHUYECKOT O
HKCIIEPUMEHTA HE TOJIbKO Ha Ka4eCTBEHHOM, HO M Ha KOJHYecTBeHHOM ypoBHe. [ludpoBas
JabopaTtopusi TO3BOJIIET BECTU JUIMTEIBHBIA OKCHEPUMEHT JaXke€ B OTCYTCTBHE
AKCIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUIN HEMOABIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.
B  mpomecce ¢dopmupoBaHUS — OKCIIEPUMEHTAIBHBIX YMEHUH YYEHHK oOOy4aercs
NpeACTaBIATh HHGOPMAIHIO 00 UCCIEOBAHUH B YETHIPEX BUAX:

* B BepOAJIbHOM: OMHUCHIBATh DKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIh DKCIIEPUMEHTA,
(dbuKCupoBaTh BHUMAHHUE HA U3MEPSEMBIX BEIMUUHAX, TEPMUHOJIOTHUH;

* B TaOJIMYHOM: 3aIOJHITH TAOJIUIIBI JAaHHBIX, JIGKAITUX B OCHOBE IMOCTPOCHHS TPadUKOB
(Tpy ATOM y y4daliuxcsi BOSHUKAET MEPBUYHOE MPEJCTABICHUE O MacIITa0ax BEIMYUH);

* B rpadUyecKoM: CTpOUTh Tpaduku MO TAOJUYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH
nepexo/ia K BBIABMKEHHUIO THIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY BEIHMYMHAMU (IIpU
ATOM YYHUTENIbh I[I0KAa3bIBA€T NPEUMYIIECTBO B BHU3yaIM3allMM 3aBUCUMOCTEH MEXITY
BEJIMYMHAMH, HArJISJHOCTh M MHOTOMEPHOCTH); B BHJI€ MAaTeMaTUYECKUX YpaBHEHUN:
JTaBaTh MaTeMaTUYECKOE OMMCAHNE B3aUMOCBSI3M BETUYMH, MAaTEMaTHUE€CKOe 0000IIeHHE.

[Tepexon OT Ka)X0ro 3Tana MnpeAcTaBiIeHuss UHPOpMAIUK 3aHUMAET JTOBOJIBHO OOJBIION
MPOMEXKYTOK BpemMeHH. B 9 kimaccax »ToT mpoiiecc HEOOXOAMM, HO B CTapIIMX KIaccax
MOKHO OBLTO OBl 3TO BpeMsl MOTPATUTh HA pelieHue Oojee BaKHBIX 3a7ad. B aToMm miuane
1u(poBBIE TAOOPATOPUN CYIIECTBEHHO SKOHOMST BPEMHI.

Ot1o Bpems MOkHO noTpatuth coriacHo ®I'OC Ha popMupoBaHUE UCCIENOBATEIHCKUX
YMEHUM ydalnuxcs, KOTOPbI€ BBIPAXKAIOTCS B CICAYIONIUX JEHCTBUSIX:

* onpeieTIeHue IPOOJIEMBI;
* IOCTAHOBKA MCCJIEA0BATEIIBCKOM 3a/1a4H;
* IUIAaHUPOBAHUE PEILICHUS 33/1a4U;



* IOCTPOEHUE MOJIEIIEH;

* BBIIBUKCHUE TUIIOTES;

* SKCIIEPUMEHTAJIbHAS ITPOBEPKA TUIIOTES;

* aHAJIU3 JIaHHBIX YKCIIEPUMEHTOB WJIM HAOJII0ICHHUIA;
* (hopmynupoBaHuE BHIBOJIOB.

[TocnenHue rospl y ydamuxcsi HaOI0JaeTCsl HU3Kasi MOTUBALUS U3yUYEHHs €CTECTBEHHO-
Hay4YHBIX JUCLUIUIMH U KaK CIIEACTBHUE MaJeHue KauecTBa oOpazoBaHus. llocTaBisiembie B
IIKOJIBI COBPEMEHHBIE Cpe/icTBa 00ydeHHsl, B paMkax mnpoekra «Touka pocra» comepxar
KaK YK€ XOpOILIO N3BECTHOE 000PYI0BaHME, TaK U MPUHIUIHAIBHO HOBOE. DTO LIU(POBBIE
7ab0paTOpuu U JTATYMKOBBIE CUCTEMBbI. B OCHOBY maHHOI 00pa3oBaTeIbHON MPOrpamMmbl
3aJI0)KEHO  TpuMeHeHue  1udpoBbix  Jaboparopuil.  TemaTuka  HpEASIOKEHHBIX
JKCIICPUMEHTOB, KOJIMYECTBCHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE NPUMEPHOU
o0pa3oBaTENbHON MPOrpaMMBbl O XUMHH, copepkannio denepanbHOro rocyJapcTBEHHOI O
obpazoBarenbHoro cragaapra (OI'OC) cpeanero (moaHOr0) 0011I€T0 0OpPa30BAHUS.

Y4yeOHO-MEeTOIUUECKUN KOMILIEKC:
v' Pa6ouas terpans. 9 kinacc (aropsr O. C. I'abpuensn, C. A. Crnaakos).
v' Xumus. 9 kinacc. Yuebnuk (aBrop O. C. I'abGpuensn).
v Xumus. 9 kinacc. DIEKTPOHHOE MYJIFTUMEININHOE U3/IaHHE.

Ileab y4eOHOr0 Mpeamera.

v’ ®opMHpOBaHHE Y yUYALIUXCS YMEHHS BUAETH M MIOHUMATh [IEHHOCTh 00pa30BaHMs,
3HAYMMOCTh XUMHWYECKOIO 3HAaHMS JUISI KaXIOr0 4YElIOBEKA HE3aBUCUMO OT €ro
npoecCHOHaNbHON  NEATENbHOCTH; yMEHUS pa3nudarh (QakThl W OLEHKH,
CpaBHUBATh OLICHOYHBIE BBIBOJIbI, BUETh MX CBSA3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPpUTEPUEB C  OMNpPEACIICHHOW CHCTeMOW IIeHHOCTeH, (opmMymupoBaTh U
000CHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

v' ®opMupOBaHKE Y 00 YUYAFONIHXCS [[ETOCTHOTO TPEICTABICHHS O MUPE U POJIH XMMHUH
B CO3/IJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS OOBSICHATH
OO0BEKTHI M TIPOLIECCHI OKPYXKAOIIEH AEHCTBUTEIBHOCTH —IIPUPOIHOM, COLIMATIBHOM,
KYJIbTYPHOM, TEXHUYECKOW Cpelbl, MCHOJB3Yysl Uil ATOr0 XUMHUYECKHE 3HAHUS;
npuodOpeTeHre 00yJarouMMUCs OIbITa PA3HOOOPAa3HOW AEATENbHOCTH, MO3HAHUS U
CaMOIO3HAHMS; KJIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), WMEIOIINX
YHUBEPCAIBHOE 3HAUCHHE /IS PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS TPOoOIeM,
NPUHATUS  pEIIeHW, T[OuCKa, aHaim3a M o0paboTKM  MH(POpPMALINH,
KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHI, COTPYIHUYECTBA, 0€30MaCHOTO
oOpallleHusl ¢ BEeIIeCTBaMH B TTIOBCETHEBHOM JKU3HH.

3ajaum yueOHOIo nmpeamera:

v' O6pa3oBarebHbIE:

-opMupoBaHue CUCTEMBI XUMUYECKUX 3HAHUU KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

v PasBuBarouiue:

-pa3BUTUE JMYHOCTU OOYYAIOLIMXCS, WX MHTEIUIEKTYalbHOE M HpPABCTBEHHOE
COBEPILIEHCTBOBAHUE,

-bopMHUpOBaHUE Y HUX TYMaHUCTUYECKUX OTHOIIEHUH H  DKOJOTHMUECKHU
L[€1€CO00Pa3HOro MOBEICHUS B OBITY U B TPYJOBOM N€ATEIBbHOCTH;




v' Bocnurare/bHbIE:

-popMUpOBaHUE YMEHUI O€30MaCHOTO OOpAIllEHUs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B IOBCEIHEBHOM >KM3HU; BbIpAOOTKA MOHMMAaHUA OOIIECTBEHHOW MOTPEOHOCTH B
pa3BUTUU XUMHUH, a TaKke (POPMHUPOBAHUE OTHOLIECHUS K XUMHH KaK K BO3MOXHOU
oOnactu Oyaymiei MpakTUIECKOU JIeITeIIbHOCTH.

OO0uas xapakTepuCTHKA Y4eOHOr0 IpeaMera.

B coorBercTBUM ¢ DenepalibHBIM rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTro  00miero oOpa3oBaHUs  ydalllMecs  JOJDKHBI — OBJAJE€Th  TaKUMU
NO3HaBaTeNbHBIMU YYEOHBIMH JEUCTBUAMHU, KaK YMeHUE (HOpMyIHpOBaTh NpodIeMy U
TUNOTE3Y, CTABUTh LIETW M 3a/layd, CTPOUTH IJIAHBl JOCTHKEHHUS LeNed M penieHus
MOCTABJICHHBIX 3a/1a4y, MPOBOJUTH 3KCIEPUMEHT M HA €ro OCHOBE JI€JIaTh BBIBOIBI U
YMO3aKJIIOUEHHUS, MIPEACTABIATh UX M OTCTaMBaTh CBOIO TOUKY 3peHus. Kpome storo,
yyalquecs JOJKHBI OBJIAJIETh NpPUEMaMH, CBA3aHHBIMU C ONPEIEICHUEM MOHSITHIM:
OrpaHUYMBaTh UX, OMHUCHIBATh, XapaKTEpU30BaTh U cpaBHUBaTh. Clie0BaTEIbHO, MPU
U3YYEeHUH XUMHUU B OCHOBHOM IIKOJIE Yy4Yalluecs [OJDKHBI OBJIaJE€Th Y4E€OHBIMU
JNEUCTBUSMH, TO3BOJSIIOIIMMU UM  JOCTUYh  JIMYHOCTHBIX, MPEIMETHBIX |
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB.

JlanHass nporpamMma IO XMMHUHM PACKPBIBAET BKJIAJ Y4YE€OHOro IMpeAMeTa B JOCTUKEHUE
nesned OCHOBHOro oOmiero oOpa3oBaHUs U ONpEAeNseT BaKHEHIINWE cojaep)KaTeiabHble
JIMHUY TIpeJIMETa:

v/ BEIIECTBO —3HAHUS O COCTABE U CTPOCHHUH BEIIECTB, X BAKHEUIINX (HHU3MICCKUX
XUMHYECKUX CBOMCTBAaX, OMOJIOrMYECKOM JEHCTBUU;

v XAMHYECKas peakiusi —3HaHUSA 00 YCIOBHSAX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKHE
CBOMCTBA BEUIECTB, CIIOCO0AX yNpaBIEeHUS XUMUYECKUMHU MPOIIECCAMU;

v/ IpUMEHEHWE BEHIECTB —3HAHWSA M ONBIT MPAKTHYECKONW JEATEIBHOCTH C
BEIIECTBAMH, KOTOpbIe HauOoJiee 4acTO YMOTPEOJSIOTCS B MOBCEIHEBHOM KU3HH,
HIMPOKO MCTOIB3YIOTCS B MPOMBIIIJIEHHOCTH, CETHCKOM XO3SIIICTBE, HA TPAHCIIOPTE;
S3BIK XUMHH —CHCTEMa BOKHEUIITNX MOHATHIA XHUMHHU U TEPMUHOB, B KOTOPHIX OHU
OIMCHIBAIOTCS,, HOMEHKJIaTypa HEOPTraHUUECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM
YlCclie U TPUBHAIIbHBIE), XUMUYECKUE (OpPMYJIbl U ypaBHEHMs, a TakKe IpaBHIia
nepeBoa MH(GpOpPMAINK C ECTECTBEHHOTO S3bIKA Ha SI3BIK XUMHUU M 00PaTHO.

[Ipu orbGope coaepkaHus, KOHKPETU3UPYIOMIETO MPOrpamMMmy, YYUTBIBAJIOCH, YTO IEpe]
o0MM 00pa30BaHUEM HE CTOMUT 3ajaya MpoQecCHOHATBLHON MOJATOTOBKU O0YYarOIINXCS.
OTO ompeaenuiao MOCTPOEHHE Kypca Kak OOLIEKYJIbTYpPHOTO, HAaIlPaBIEHHOTO, IMPEX.Ie
BCEero Ha (hopMUpOBaHME W pa3BUTHME HMHTEpPECa K M3YUYEHUIO XMMHUHU. YUYTEHa OCHOBHAs
0COOEHHOCTh MOJPOCTKOBOIO BO3pacTa —HaYallo Mepexofa OT JETCTBa K B3POCIOCTH,
KOTOPBII XapaKTepU3yeTcsl pa3BUTHEM IMO3HABATEIbHOU C(ephl.

Ha »srame ocHOBHOro oOmiero cpeaHero oOpa3oBaHUSI MPOUCXOIUT BKIIOUCHHE
oOyyarouuxcsd B TPOEKTHYIO U HCCIIEOBATEIbCKYIO JIE€ATEIbHOCTh, OCHOBY KOTOPOH
COCTaBJIAIOT TaKU€ YHUBEpCAJbHbIE yuyeOHbIE NEHCTBUS, KAK YMEHUE BHIETh NPOOJIEMBI,
CTaBUTh BOIMPOCHI, KIACCU(PUIUPOBATh, HAONIONATh, MPOBOAMTH SKCIEPUMEHT, JIeNaTh
BBIBOJIBI M YMO3aKJIIOUEHUS, OOBSCHATH, JOKa3bIBaTh, 3alUINATh CBOM HJIEH, JaBaTh
ornpezaeneHuss NOHATUAM. Croa € OTHOCATCS NPUEMBI, CXOAHBIE C OINPEACICHUEM
NOHATUI:  ONUCAaHWE, XapaKTEPUCTUKA, Ppa3bsCHEHUE, CpPAaBHEHHE,  pa3IMYCHUE.
dopMUpOBaHUE 3TUX YHUBEPCAIbHBIX YUEOHBIX NEUCTBHM HAaYMHAETCS ell€ B Ha4YalbHOU
IIKOJIE, a B Kypc€é XHMHHM OCHOBHOM WIKOJIBI MPOMCXOAMT WX pa3BUTHE U




COBEpILICHCTBOBaHME. B CBSI3M C 3THM pE3€pBHBIE YACHl IUIAHUPYETCS HCIOJB30BaTh Ha
dbopMHUpOBaHHE U Pa3BUTHE YMEHUH MPOEKTHONW M MCCIEI0BATENbCKON NIEATeNbHOCTH,
YMEHHUE BUAETH MPOOJIEMBI, JeIaTh BHIBOALI U YMO3AKIIOUCHMUSI.

Oc00eHHOCTH NIPOrPAMMBI.

['maBHOE OTIMYME MpeaiaraeMor MporpaMMbl 3aKIIOYAETCS B JBYKPATHOM YBEJIMYEHUH
BPEMEHH, OTBEICHHOIO Ha M3yudeHHE pazzena «MHorooOpasue BEecTB». ITO CBA3aHO CO
CTpEMJIEHHEM aBTOPOB OCHOBATEIIBHO OTPA00TaTh Ba)KHEUIIINE TEOPETUUECKUE MOJTOKECHHUS
Kypca XHMHU OCHOBHOM IIKOJbI Ha OoratroM (aKTOJIOrMYEeCKOM MaTrepuaie XUMHUU
AJIEMEHTOB M OOpa30BaHHBIX HMMH BEIIECTB. B mporpamMme MNpeaycCMOTPEHO PE3EPBHOE
BpeMsl, TaK KaK peajbHas MNPOAOIKUTEILHOCTh Y4eOHOrO Trojila BCErja OKa3bIBaeTCs
MEHBbIIIE HOPMAaTHUBHOM.

v' B ¢BsI3M ¢ 1epexo0M OCHOBHOM IIKOJIBI HAa TaKyr ()OPMYy HUTOIOBOM aTTECTAIUH,
kak ['MMA, B Kypce mpenycMOTpEHO BpeMs Ha MOJArOTOBKY K Hed. B mporpamme
0co00€ BHUMaHHE YJECIEHO COJEPKAHUIO, CIOCOOCTBYIOMIEMY (HOPMUPOBAHHIO
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MHpa, I[I0Ka3aHO MPAKTUYECKOE
MIPUMEHEHNE XUMHUYECKUX 3HAHUM.

[TocTpoenue yueOHOT0 cofiep KaHus Kypca OCYIIECTBIIIETCS MOCIEA0BATENLHO OT 00IIIEro K
YACTHOMY C Y4Y€TOM peaju3alli BHYTPUIIPEIMETHBIX W METANpEeIMETHBIX CBs3eil. B
OCHOBY ITIOJIO)KEHO B3aMMOJIEMCTBUE HAYYHOI'0, I'YMaHUCTHUYECKOI'0, aKCHUOJIOTHYECKOTrO,
KYJbTYPOJIOTUYECKOT O, JMYHOCTHO- NEeATEIbHOCTHOTO, HUCTOPHUKO-TIPOOJIEMHOTO,
MHTETPATUBHOIO, KOMIIETEHTHOCTHOIO TMOAXOAOB. Takoe TMOCTpOEHUE MPOrpaMMbl
COXpaHseT Jydlllue TpaJullud B ToAadye Yy4yeOHOro Marepuaiga C IOCTEHEHHBIM
YCI0)KHEHHEM YPOBHS €r0 HM3JIOKEHUS B COOTBETCTBMU C BO3pacToM ydamwuxcs. OHO
mpenanonaraeT mocieaoBaTebHOe (OPMHUPOBAHUE U Pa3BUTHE OCHOBOIIOJIATAIOIIMX
XUMHUUYECKUX MOHATUM 9 Kiacca.

Mecto npeamera «XumMus» B ydeOHOM miane MKOY «MuCKHHIKUHCKAA CpeIHSAS
0011e00pa30BaTEJIbHAS IIKOJIAY.

v' Xumus 9 kmace —102 gaca.

JIMYHOCTHBIE, MeTanpeaMeTHble H IpeJIMeTHbIe Pe3yJbTaThl OCBOEHHS YUeOHOI'0
NpeJaMeTa.

Jluunocmmnuie:

-B IIEHHOCTHO-OPUEHTAIMOHHON chepe —UyBCTBO I'OPJAOCTU 32 POCCUHCKYIO XUMHYECKYIO
HayKy, TyMaHU3M, OTHOLIEHUE K TPYIY, LIEJICYCTPEMIICHHOCTD;

-(opMHUpOBaHUE IIEHHOCTH 370pPOBOT0 M 0€30MacHOro oopas3a K1U3HU;

- YCBOGHHE IMpPaBWI HWHJIUBUAYAIBHOTO M KOJJIGKTUBHOI'O OE€30MAacHOTO TOBEJCHUS B
YPE3BBIYANHBIX CUTYALMAX, YTPOKAIOIIUX KU3HU U 3]I0POBBIO JIIOJIEH;

-B TPYAOBOH chepe —TOTOBHOCTh K OCO3HAHHOMY BHIOOPY JajibHEHIIIEH 00pa3oBaTeIbHOM
TPaeKTOPHHU;

-B MMO3HABATEIbHON (KOTHUTUBHOW, HHTEIUICKTYJIbHOM) chepe —yMEHHE yIPaBIATh CBOCH
MO3HABATEILHOM ACITECIILHOCTHIO;

-hopMHpPOBaHUE OCHOB JKOJOTHYECKON KYJIbTYPhl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOT'O MBIIUICHHS, Pa3BUTHE OMbITA IKOJIOTUYECKH OPUEHTUPOBAHHOMU
pedIIeKCUBHO-OIICHOYHOU ¥ MPAKTHYECKOU JISATETLHOCTH B )KH3HEHHBIX CUTYAITUX.

- olpejielieHne MOTHBAITUU U3YUCHHS y4eOHOTI0 MaTepHaa;




- OLICHMBAHHUE YCBAaMBAEMOr0 y4eOHOr0 MaTepuaia, UCXO0/Isl U3 COLUAIbHBIX U TUYHOCTHBIX
LIGHHOCTEH;

- TIOBBIIIEHHWE CBOEro 0O0pa30BaTEIBLHOTO YPOBHS W YPOBHS TOTOBHOCTH K HM3YUYEHUIO
OCHOBHBIX UCTOPHUUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XUMUU U OOIIECTBA;

- 3HAHUE MMPABUJI MIOBEJICHUS B UPE3BbIYANHBIX CUTYAIIUSIX;

- OIIEHUBAHHE COIUATHHON 3HAYMMOCTH MTPO(ECCUl, CBI3aHHBIX C XUMHUEH;

- BIIQJIeHUE TMpaBWIaMHU O0€30MacHOro oOpalleHuss ¢ XUMHYECKUMHU BEHIECTBAMU U
000pyA0BaHUEM, TIPOSIBIIEHUE FKOJIOTHYECKON KYJIbTYPBHI.

Memanpeomemmubwie:

-YMEHHE CaMOCTOSITENIbHO ONPEAEINIATh eI CBOEro O0y4eHHUsl, CTaBUTh U (POPMYIIUPOBAThH
JUTsi ceOsl HOBBIC 3a/1auM B yu€0e W MO3HABATEIBHOW NESATEIbHOCTH, Pa3BUBATh MOTHBHI U
MHTEPECHI CBOEH MMO3HABATEIbHOU JIEATEIIBHOCTH;

-YyMEHHUE CAMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTHXKEHHUS ILEJei, B TOM YHCIE
aIbTEepHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOosee 3(PEPEKTHUBHBIE CIMOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATEILHBIX 3a]1a4;

-YyMEHHUE COOTHOCUTH CBOU JICWCTBUS C IUIAHUPYEMBIMH PE3YIbTATAMH, OCYLIECTBIATH
KOHTPOJIb CBOCH JIESITEIbHOCTH B MPOLIECCE TOCTUKEHUS pPe3yIbTaTa, ONpeIeisaTh CoCOObI
JNEUCTBUI B paMKax MPEeMJIOKEHHBIX YCIOBUU M TpeOOBaHWM, KOPPEKTUPOBATH CBOU
JIEVUCTBUA B COOTBETCTBUU C U3MECHSIOIICHUCS CUTYaIUEH;

-yMEHUE OIICHUBATh MPABUWIHLHOCTh BBITIOJIHEHUSI Y4YeOHOM 3ajayd, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEIICHUS;

-BJIaJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PELIEHUA U OCYIIECTBICHHUS
OCO3HAHHOT'0 BBIOOpa B yUeOHOM U MO3HABATEIbLHOU JIESITEIbHOCTH;

-YyMEHUE ONpEeNeisITh TOHATH, CO37aBaTb OOOOIICHMs, YCTaHABIWBATh aHAJIOTHUH,
KJIacCU(UIIUPOBATh, CAMOCTOSATEJIbHO  BHIOMpaTh OCHOBAaHWUA U  KPUTEPUH  JJIS
KJaccu(UKaIuy, yCTaHABIUBATh MPUYWHHO-CICICTBEHHBIE CBS3H, CTPOWUTH JIOTHUECKOE
paccykJieHne, yMO3aKkiIodeHue (MHIYKTUBHOE, JACNYKTUBHOE W 1O AHAJOTWW) W JeNaTh
BBIBO/IbI;

-YMEHHUE CO3]/1aBaTh, MPUMEHATHh U MPEOOPa30BhIBATh 3HAKM U CUMBOJIBI, MOJIEIH M CXEMBbI
JUISL pEeIIeHUs] yUeOHBIX U TTO3HAaBaTEIbHBIX 3a]1a4;

-yMEHHE OpraHU30BBIBATh Y4EOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM HCBEPCTHUKAMU; paboTaTh WHIAMBUIAYAIbHO M B TpYIIE: HAXOIUTh o0OIlee
pellIeHHE U pa3peliaTb KOHPIUKTHI HA OCHOBE COrJIacOBaHUS MO3ULUK U y4€Ta UHTEPECOB;
- opmynupoBaTh, apryMEHTHUPOBATH U OTCTAUBATh CBOE MHEHUE;

-yMEHUE OCO3HAHHO MCIIONb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3adadyeil
KOMMYHUKAIINH 1JIS1 BBIPAKEHHS] CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTE;

-IUIAHUPOBAHUS U PETYIISLIMU CBOEH NEATEIbHOCTH;

-BJIQJICHUE YCTHOM U MMCBMEHHON PEUYbI0, MOHOJIOIMYECKON KOHTEKCTHON PEYBIO;
-opMHUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCITOIb30BaHUS HH(GOPMAIHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

-popMHUpPOBAaHUE M PA3BUTHUE HKOJOTUYECKOTO MBIIIJICHUS, YMEHHE MPUMEHSTh €ro B
MO3HABATEIbHOM, KOMMYHUKATHBHOM, COLIMAIBLHON TMpakTUKE U MNpodecCuOHAIbHOU
OpHUEHTALINH.

Pecynamuenoie.

OOyuaromuics MOJIYYUT BO3MOXHOCTH I (DOPMUPOBAHUS CIACAYIONIUX PETYISITUBHBIX
YV I:



* [eNenoNaraHue, BKIIOYas MOCTAaHOBKY HOBBIX IeJel, MmpeoOpa3oBaHHE MPaKTHUECKOH
3aJaud B I103HABATEJIbHYIO, CAMOCTOATEIbHBIM aHAIU3 YCIOBUH JIOCTHIKEHUS LIETU Ha
OCHOBE y4€Ta BBIJICIICHHBIX YUYUTEIEM OPUEHTUPOB JIEUCTBHSI B HOBOM Y4€OHOM MaTepHaie;
* [UTAHUPOBAHME MTyTH TOCTHKEHUS 1IeIIeH;
* yCTaHaBJIEHHUE IEJIEBbIX MPUOPUTETOB, BBIJICICHUE aJIbTEPHATUBHBIX CIOCOOOB

JTOCTIDKEHUS 1IeTU U BIOOP Hanbosee 3ppeKTuBHOTO crocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIATH UM;

* YMEHHE MPUHUMATDH PEIICHUS B IPOOJIEMHON CUTYAIINH;

* IOCTAHOBKA y4eOHBIX 3aj[a4, COCTaBJICHHE IUIaHA U MOCIEA0BAaTEIbHOCTH ICUCTBUM;

* OpraHu3aius padodyero MecTa Mpu BHIIOJIHEHUH XUMUYECKOT O IKCIIEPUMEHTA;

* MPOTHO3UPOBAHUE PE3yAbTATOB O0yUYEHUS, OLICHWBAHHWE YCBOCHHOTO MaTepuaia, OlEHKa
KayecTBa U YpPOBHS MOJYYEHHBIX 3HAHWM, KOppEKLHUs IUIaHa U crocoba JIEHCTBUS NpU
HEO0OXOJIUMOCTH.
Ilo3nasamenvnuie.

OOyyarouiuiicsi TOJY4YUT BOZMOXKHOCTH JIJIsi (POPMUPOBAHUS CIEIYIOLIMX MO3HABATEIbHBIX
YV II:

* [IOMCK U BbIENIEHUE UHPOpMALH;

* aHAJIM3 YCJIOBHMI M TpeOoBaHUM 3a7a4u, BEIOOp, COMOCTaBIEHUE U 000CHOBaHUE crioco0a
pelleHus 3a1a4u;

* BbIOOp HauOosiee 3(P(EKTUBHBIX CHOCOOOB peEHIeHUS 3a7Jayd B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* BBIJIBIDKEHUE M OOOCHOBaHUE TMIIOTE3bI, BEIOOP criocoba €€ NpOBEpKY;

* CaMOCTOSITEBHOE CO3JaHHE aIrOpUTMA JIEATEIbHOCTU TMpH pEIIeHHH NpodsieM
TBOPYECKOI'0 M IIOMCKOBOI'O XapaKTepa;

* YMEHUS XapaKTepHU30BaTh BEUIECTBA [0 COCTABY, CTPOEHUIO U CBOMCTBAM;

* ONHCHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, Tra3000pa3HbIX BEIIECTB, BBIACICHHE HX
CYIIECTBEHHBIX TPU3HAKOB;

* KM300pakeHHE COCTaBa MPOCTEHUIIMX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYN H
CYIIHOCTH XUMUYECKUX PEaKIUi C MOMOIIBI0O XUMUUECKUX YpaBHEHU;

* TIpOBeJeHHE HAOJIOJCHUM, ONMHMCAHME NPU3HAKOB W YCJIOBUM TEUEHUS XHUMHYECKHX
peakuuid, BBIIOJHEHUE XHMHYECKOrO SKCIEPUMEHTA, BBIBOABI HAa OCHOBE aHaIM3a
HaOJIIOJICHUN 3a SKCHEPUMEHTOM, PEUICHHE 3a]ad, MOoJIyYyeHUe XMMHUYECKON HMH(pOpManuu
U3 Pa3IMYHBIX ICTOYHHUKOB;

* YMEHUE OPraHU30BbIBATh UCCIIEAOBAHKE C LIEIBIO IPOBEPKHU THIIOTES;

* YMEHHE JeNIaTh YMO3aKIIIOUeHUs (MHIYKTUBHOE U MO AHAJIOTUH) U BBIBOJBL;

* yMEHHE OOBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEIECTBAX U XMMHUYECKHUX Ipoleccax,
KPUTHUYECKU OTHOCUTHCS K TICEBJIOHAYYHON MH(pOpMaLIUU.

Kommynukamuenuwie.

OOyuaromuiicss ~ MOJAYYUT  BO3MOXKHOCTH  JUIsi  (OpMHpOBaHMSI  CIEIYIOIIMX
KOMMYHUKATUBHBIX Y Y JI:

* [IOJIHOE€ U TOYHOE BBIPAKEHHUE CBOMX MBICIEH B COOTBETCTBUU C 33Ja4aMH U yCIOBUSAMH
KOMMYHHUKAIIUH;

* QaJeKBAaTHOE HCIOJb30BAHME PEUEBBIX CPEACTB [UI Y4YacTUsl B JUCKYCCUU H
apryMEHTallid CBOEW TMO3ULMK, YMEHHE TMPEACTaBIATh KOHKPETHOE COJEp)KaHHUE C
COOOIlleHHeM €ro B TUMCbMEHHOM MW YCTHOM Qopme, ompeneneHue CcrnocoOoB
B3aMMOJCHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOpe HHPOPMAIIHH;



* ONpeJelieHHe CHocoOOB B3aUMOJCHCTBUS, COTPYAHHUECTBO B TIOMCKE H cOope
UHpOpMaIMK, y4yacTHe B AUAJIOre, IUIaHUPOBaHUE OOIIMX CIOCOOOB pabOThl, MPOSIBIECHUE
YBOKHUTEIHLHOTO OTHOIICHHS K IPYTUM yJaIlIuMCS;

* ONHCAHME COJACPKAHMS BBINOJHAEMbIX JEHCTBUH C 1€JbI0 OPUEHTUPOBKU B
PEIMETHOIIPAKTUIECKON A TeTbHOCTH;

* YMEHUS YYUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHAIIMH PA3TMYHBIX MMO3UIIUN
B COTPYJHUYECTBE ;

* popMynupOBaTH COOCTBEHHOE MHEHHUE U MO3UIIUIO, apTYMEHTHPOBATh U KOOPJIUHUPOBATH
e€ ¢ MO3UIMAMH MapTHEPOB B COTPYJHUYECTBE MNpPHU BHIPAOOTKE OOIIEro pelieHus B
COBMECTHOM JI€ATEIIbHOCTH,

* OCYIIECTBJISITh B3aUMHBIM KOHTPOJb W OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* [UIAaHUPOBATh OOIIKME CIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIHUIO, OLIEHKY
necTBuil mapTHEpa, yMeTh yOeXnaTh; ® HCIOJIb30BaTh a/IEKBaTHBIE SI3bIKOBBIE CPEACTBA
JUIsl OTOOpaKEHUsI CBOMX YYBCTB, MBICIIEH, MOTHUBOB M MOTPEOHOCTEN; OTOOpaXkaTh B peyu
(ommucaHue, OOBSICHEHWE) COJEp)KaHWE COBEPIIAEMBIX NEWCTBHMA, Kak B (popmMe TpoMKOi
COLIMAIM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peun;

* pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIICTCHIIMIO, WCIIOJNb3yS CpEACTBA YCTHOH U
NUCbMEHHOW KOMMYHHUKAlMU MpH paboTe C TEeKCTaMu ydyeOHHMKAa W JOTOJHUTEIbHOU
JUTEPaTypou, CIIPaBOYHBIMU TaOJIHUIIAMH, MPOSIBIATH TOTOBHOCTh K YBa)KEHUIO HHON TOUKH
3peHHsI PU 00CYKACHUH PE3yIbTATOB BBHITOTHEHHON PaOOTHI.

Ilpeomemmnuie:

B no3naBarenbHoOM chepe:

-laBaTh OMpEJEICHUS W3YUYEHHbIX MOHATHUN: «XUMHUUYECKHH 3IIEMEHT», «aTOM», «HUOHY,
«MOJIEKYJIa», «IPOCTbIe M CIOXKHBIE BEIIECTBA», «BELIECTBO», «XMMHUYECKast (popmyiiay,
«OTHOCUTENIbHAas ~ aTOMHasi  Macca»,  «OTHOCUTENIbHas  MOJEKyJsApHas  Maccay,
«BAJICHTHOCTBY», «CTENEHb OKUCICHUS», «KPUCTAIJIMYECKAsl pEIIETKa», «OKCHIBDY,
«KHCIIOTBI», «OCHOBaHUS», «COMN», «aM(OTEPHOCTHY, «HHIUKATOP», «IEPUOAMYECKUNA
3aKOH», «epuoaAnYecKas Tabnuuay, «U30TOIBI», «XUMHUYECKast CBSI3bY,
(QIEKTPOOTPHUIATEIIBHOCTEY, «XUMHUYECKas peaKIUs», «XUMHUYECKOE YypaBHEHHUEY,
«TEHETUYEeCKasi  CBA3bY,  «OKUCICHHE»,  «BOCCTAHOBJICHHE»,  «AJICKTPOIUTHYECCKAS
JUCCOLMALMY, «CKOPOCTh XUMUUECKON peaKkImn»;

-onmucath ~ JIEMOHCTPAIMOHHBIE W CaMOCTOSTEIBHO  MPOBEACHHBIE  XHMHYECKUE
HKCIIEPUMEHTHI;

-OMUCHIBaTh M Pa3IUyYaTh W3YYCHHBIE KIACChl HEOPTraHMYECKHX COCIUHEHUH, TPOCTHIE U
CJIO’KHBIE BEIIECTBA, XMMUYECKUE PEAKIINH;

-KJ1accu(ULIMPOBATh N3YYEHHbIE OOBEKTHI U SIBJICHMUS;

-leNnaTh BBIBOABI M YMO3AKIIOUEHUS U3 HAOMIOJEHWH, W3yYEHHBIX XWMHUYECKUX
3aKOHOMEPHOCTEN;

-IPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEIIECTB [0 AHAJOTUU CO CBOWCTBAMHU
U3YYEHHBIX;

-CTPYKTYpPHUPOBaTh U3YUYEHHbIH MaTepuan U XUMHUYECKYI0 MH(QOpPMAIHIO, MOITYYCHHYIO U3
JIPYTUX UCTOYHHUKOB;

- MOJIETTUPOBATh CTPOCHHE aTOMOB AJIEMEHTOB 1-3 Mepro0B, CTPOESHUE MPOCTHIX MOJIEKYJ;
B 1ieHHOCTHO —OpueHTalnoHHOU cdepe:



-aHAJIM3MPOBAaTh M OLEHUBATh IOCIHEACTBUS [UIsl OKPY’)KalIlled cpeapl OBITOBOM H
MIPOU3BOICTBEHHOU JEATEIHbHOCTH YEI0BEKa, CBA3aHHOU ¢ repepaboTKOM BEIeCTB.
B tpynoBoii chepe:
-IPOBOJUTH XUMUYECKHUI SKCTIEPUMEHT.
B cdepe 6e3o0nacHOCTH KU3HEAEATECIBHOCTHU
- OKa3bIBaTh MEPBYIO MOMOIIbL NMPU OTPABICHUSIX, 0KOTaX U IPYrUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYTOBAHUEM.
Hcnonb3ys obopyaoBanue «Todku poctay, Oydaroniuiicss HAy4YnuTCA:
* IPUMEHATHh OCHOBHBIE METO/Ibl IO3HAHMS: HAOII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT;
* ONWCHIBATH CBOWCTBAa TBEPHABIX, J>KUIKHUX, Ta3000pa3HBIX BEIMIECTB, BBIACISAS UX
CYLECTBEHHbIE IPU3HAKH;
* PaCKpbIBaTh CMBICJI 3aKOHA COXPAHEHHSI MACChl BEIIECTB, ATOMHO-MOJIEKYJISIPHON TEOpUH;
* pa3nuyaTh XUMHYECKHE W (PU3NYECKUE SBIICHWS, HA3bIBaTh NPHU3HAKA M YCIOBUS
NPOTEKAHUS! XUMUYECKUX peaKLuii;
* co0JII01aTh MpaBuiia 6e30macHoi paboThI IPU MPOBEACHUH OIBITOB;
* MTOJI30BATHCS JTA0OPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;
* I0JIy4aTh, COOMpPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATD UX;
*  XapakTepu3oBaTh (U3MYECKHME M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COEIMHEHUH, MPOBOAUTH OMbBITHL, MOATBEP)KIAIONINE XHUMHUYECKUE
CBOICTBA U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
* pacKpbIBaThb CMBICI TOHSTHUS «PACTBOPY», BBHIYHCISATH MACCOBYIO JOJII0O PACTBOPEHHOTO
BEIIECTBA B pPAacTBOpE, TOTOBUTH PACTBOPHI C OMNPENEIEHHOM MaccoBOl posei
PacTBOPEHHOIO BEIIECTBA;
* XapaKTepU30BaTh 3aBUCUMOCTb (PU3UUECKHUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMUECKON
PEIIETKH, OMPEACTSATH BU XUMUIECKON CBS3H B HEOPTAaHUYECKUX COCTUHEHHSIX;
* packpbIBaTb OCHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOJIUTUYECKONW JIUCCOLMAINHY,
COCTaBIIATh YPAaBHEHUS DJIEKTPOJMTHUYECKON TUCCOIMAIIMU KHUCIOT, IIENouei, coled u
peakiuii HOHHOTO OOMEHA;
* pacKpblBaThb CYHUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI, ONpenesiTh
OKHCJIUTEIh u BOCCTaHOBUTENb, COCTAaBJISITh ypaBHEHUS OKHUCJIUTEIIbHO-
BOCCTaHOBUTEIIbHBIX PEAKIIHil;
* Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON peaKIny;
* XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOCHHUEM M CBOWCTBAMHU HEMETAJIOB
U METaJIOB;
* MPOBOAUTH OMBITHI IO MOJYYCHUI0O M HM3YYECHUIO XUMHYECKHX CBONCTB Pa3TMYHBIX
BELIECTB;
* FPAaMOTHO O0paIIaThCs C BEIIECTBAMH B TOBCETHEBHOM KU3HHU.

Ha 6a3e nenrpa «Touka pocta» obecrieunBaercs peajn3alus J1aHHON 00pa3oBaTeIbHON
pOrpaMMbl, pa3pabOTaHHON B COOTBETCTBUU C TPEOOBAaHUSIMH 3aKOHOJATEILCTBA B cdepe
oOpasoBanus u c yuérom pekomeHpauuii dDenepambHOro omeparopa y4eOHOTO
npeameta «Xumusi».  OOpas3oBarenbHass — mporpamMma  I[O3BOJSIET  MHTEIPUPOBATH
peanu3zyemble TOAXOABI, CTPYKTYpPY H COAEp)KaHHWE TIpU OpTaHM3AIUU OOYy4YCHHUS
XUMHH B 9X KJlaccax, BBICTPOEHHOM Ha 0ase JIto00ro u3 TOCTYIMHBIX yueOHO-METOINYECKUX
koMrIuiekcoB (YMK).



Hcnonb3oBanue obopynoBanus «Touka pocra» mnpu peanusanuu nanHod OII mospomsier
CO3/1aTh YCJIOBHUS:

* ISl pPACILIMPEHUS COJIEPKAHUS IIKOJIBbHOIO XMMUYECKOr0 00pa3oBaHus;

* JUIs MOBBILICHUS MO3HABATEIbHOW aKTHBHOCTH OOYYArOIIMXCS B €CTECTBEHHO-HAYYHOU
obnacTu;

* U1 Pa3BUTHS JUYHOCTH peOEHKa B Mpolecce OOy4YEHHs XUMHUH, €ro CHOCOOHOCTEH,
(opMUpPOBaHUs U YIOBIETBOPEHUS COLIMATIBHO 3HAUUMBIX UHTEPECOB U MOTPEOHOCTEH;

* 17151 paOOTHI C OTAPEHHBIMU IIKOJIbHUKAMMU.

9 kaacc ( 102 yacoB, 3 yaca B HeaeJII0)
BBenenue.

OOmrast  xapakTEepUCTHKAa  XUMHUYECKHX  DJIEMCHTOB M  XHMHYECKHX  PEaKIUH.
Ilepuonnueckuit 3axkoH u Ilepuoaudeckas cucremMa xumuyeckux osnemeHros /[l .
MeHnneneeBa. XapakTEpUCTUKA 3JIEMEHTA IO €ro MONoKeHUIo B [lepuoanyeckoit cucreme
xumuueckux 3nmemeHnToB J[. M. MenneneeBa. CBoMcTBa OKCHAOB, KHCIOT, OCHOBAaHUU U
COJIEM B CBETE TEOPUHU DJIEKTPOJMTUUYECKON AUCCOLUMALNHA U OKHUCICHHUS-BOCCTAHOBJICHMUS.
[ToHsiTHE O TEPEXOMHBIX JJIEMEHTaX. AMQOTEPHOCTh. | €HETHYECKHI PSJ TEPEXOTHOTO
anemeHTa. [lepuoanueckuii 3akoH u llepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. XumMuyeckass OpraHu3anusl >KUBOM M HEXHUBOW NMPUPOIBI. XUMUYECKUI
COCTaB sJpa, MAHTUU U 3€MHOM KOPbl. XHWMHYECKHE DJIEMEHTHl B KIETKAX JKUBBIX
opranu3mMoB. Makpo-u MUKpodsieMeHTbl. O000IeHne CBECHUM O XUMHUYECKUX PEaKIIUsX.
Knaccupukanus XUMHYECKUX PEAKIUU MO0 Pa3IMYHBIM MPU3HAKAM: «4HCJIO M COCTaB
pearupyromux © o0pa3yIolIUXCsl BEHIECTB», «TEIUIOBOM d3(P(EKT», «HampaBlICHUEY,
«M3MEHEHUE CTENEHEH OKHUCJIEHHUS AJIEMEHTOB, OOpa3yoIHMX pearupyrolue BelecTBay,
«haza», «MCMOIB30BaHME KaTanu3aropa». [IoHsATHE O CKOPOCTH XMMHUYECKOM peaKIuu.
@DakTOpbl, BIMSIONIME HAa CKOPOCTh XMMHUUYECKHMX peakuui. KaramuzaTtopsl u KaTtanaus.
NHrnouTopsl. AHTHOKCUIAHTEHI.

Lemoncmpayuu.

Paznuunbie popmer Tabmumer J[. M. MenneneeBa. Moxaenu aToMOB 3JIeMEHTOB 1—3-T0
nepuonoB. Mogenb CTpoeHUs 3eMHOro Imapa (momepeuHslii paspes). 3aBUCUMOCTh
CKOPOCTH XHMHUYECKOM PEAKUMH OT NPUPOABLl PEArupyrolIdX BEMIECTB. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW pEaKIMU OT KOHIICHTPAIIMU PEarupyronmx BellecTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEaKUUU OT IUIOLIAAN CONPUKOCHOBEHHUS PEarvpyrollux BELIECTB
(«xunsmui - coi»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKUuu OT TeMIlepaTypbl
pearupyrommx BemecTB. ['OMOr€HHbIM M TETEPOreHHbIM Kartainu3bl. DepMEeHTATHUBHBIN
karanu3. UHrubuposanue.

JlabopamopHvie onvimboi.

1. IlonmydyeHne TUAPOKCHMIA IMHKA M HCCIEIOBAHHE €ro CBOMCTB. 2.MoaenupoBaHHE
noctpoenus Ilepuogmueckoin cucrteMbl xumuueckux snemeHtoB [[. M. Menneneesa. 3.
3amemnienne xene3oM meau B pactBope cynbdarta menu (II). 4. 3aBUCHMMOCTH CKOPOCTH
XUMUYECKOW pEaKIHUH OT MPHUPOJbl PEArMPYIOIINX BEUIECTB HA MPHUMEPE B3aUMOACHCTBUS
KHUCJIOT C METaJJIAMHU.

5. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON peaKlUu OT KOHIEHTPALUH PEarupyroux BEIeCTB
Ha MpUMEpPEe B3aUMOJACUCTBUS IIMHKA C COJITHOM KHCJIOTOW Pa3NUYHOW KOHIICHTpaIu. 6.
3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakuud OT IUIONaAu  CO-IPUKOCHOBEHHUS




pearupyromnmx BemecTB. 7. MoaenupoBaHue «KUISIIEro ciaosi». 8. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOW pEaKUUH OT TEMIEpAaTypbl pPEarupyrollnxX BEHIECTB HAa MpPHUMEpPE
B3aumojencTeus  okcuga Meau  (II) ¢ pacTBopoM cepHOW KHUCHOTHI  Pa3IUYHOU
TemriepaTypsl. 9. Pa3noxkeHue nepokcuaa Boopoja ¢ nmomMoibio okcuna mapranna (IV) u
karanazpl. 10. OOHapyxkeHUE Karaja3bl B HEKOTOPBIX MHUIIEBbIX mpoaykrax. 11.
NHrnbnpoBaHre B3auMOIEMCTBUS KUCIOT C METAJUIAMHU YPOTPOITUHOM.

Tema 1. MeTaJLibl .

[Tonoxenne wmeraiuioB B Ilepuogmueckon cucreme xumuueckux ssemeHtos [l N.
Menpeneea. Merammnueckas KpUCTAUIMYECKAsT PEIIETKA U METAILNIMYECKAs XUMHUYECKast
cBsi3b. OOmme ¢usnueckue cBoiicTBa MerauioB. CIUtaBel, MX CBOWCTBA M 3HAa4YCHUE.
XUMHUYECKHUE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKCHUS B
AIEKTPOXUMHUYECKOM DsiIy HampspkeHud MerauioB. Koppos3usi MeramioB u  crocoObl
00pBOBI ¢ Hell. MeTasutbl B IPUPOJIE.
O6mue cnocoObl ux nonydeHus. OO1Ias XapaKTEpUCTUKA HIETOUYHBIX METaIOB. MeTalibl
B npupone. Obmue crnocoObl ux nonydenus. Ctpoenue atoMoB. lllenoynsie meTamisr —
MPOCTHIE BEIIECTBA. BakHeWlIne COECOUHEHUA MIECTOYHBIX METAJIOB —OKCH/IBI,
TUAPOKCUIL W CONMU (XJIOpHIBI, KapOOHAThHI, Cylnb(aThl, HUTpPaAThl), WX CBOHCTBA W
npyUMEHEHUE B HApOAHOM Xo3siicTBe. Kamuitnpie ymoOpenus. OOmas xapakTepHCTHKA
aneMeHTOB TiaBHOW mnoarpynnel I rpynmel. Ctpoenue artomos. lllenounozemenbHbie
MeTaJuIbl —IIpPOCThIE BEUIECTBA. BakHEeHIIMe COeMHEHUS IIET0YHO3EMENBHBIX METAIIJIOB
—OKCH/Ibl, THIPOKCHUBI U COJIU (XJIOPU/IbI, KAPOOHATHI, HUTPATHI, CyIb(daThl, hocdaTsl), UX
CBOMCTBA M TMPUMEHEHUE B HApPOJHOM Xxo3sicTBe. AmtomuHuil. CTpoeHue aroma,
dbusznueckue U XUMUYECKHE CBOMCTBA Mpoctoro BemiectBa. CoequHEHUs aTlOMUHUS —
OKCHUJT W THAPOKCHA, uX aMdorepHbld XapakTep. Baxknelmme conu aJlrOMUHHS.
[Ipumenenue amoMuHus u ero coeauHeHmit. JKemneszo. CtpoeHune aTtoma, GU3HUYECKHE U
XMMHMYECKUE CBOMCTBa TmpocToro BemiectBa. ['eHernmueckue psaael Fet2 u  Fet3
.Baxuelimue conu xene3a. 3HAUYCHHE JKelle3a W €ro COCAMHEHUM IS NOpUpOAbl U
HapOJHOTO XO35MCTBA.
Lemoncmpayuu.
OOpa3ipl  IIENOYHBIX M HIEJIOYHO3EMEIbHBIX ~ MeTaiioB.  OOpas3ipsl  CIIIABOB.
B3aumonencTBue HaTpusl, JINTUA U KaJblUs ¢ BOAOW. B3anmMoaencTBue HaTpus U MarHus ¢
KUCIIopoaoM. BzaummopelcTBue MeTauioB ¢ HeMmeTaumiamu. llomydeHue THUaApOKCHAOB
xenesza (IT) u (III).
JlabopamopHvie onvimboi.
12. BzaumoneiicTBUE pacTBOPOB KHUCIOT M coiie ¢ Meraimiamu. 13. O3HakoMieHue c
pynamu kene3a. 14. OkpamimBaHue IIJJaMEHU COJIAIMHM IIEJIOYHBIX METaIoB. 15,
B3aumoneiictBue kanpuus ¢ Bogoil. 16.1lonydyeHne rugpokcuia Kajiblus U UCCIIEJ0BAaHUE
ero coiictB. 17. IlomydyeHue ruapoKCUaa aJtOMUHUS U HCCIEIOBaHUE €ro CBOMCTB. 18.
B3aumoneiictBue xenes3a ¢ constHo kucnotou. 19. [lomyuenne rugpokcuaos xenesa (1) u
(IIT) m u3yyeHue ux CBOMCTB.

Tema 2. [IpakTukym 1. CBOIiCTBA METAJLJIOB U MX COCIMHEHUM .
1. OcymecTBieHne UENOYKH XUMUYECKUX IpeBpameHnil. 2. IlomydeHne m CBOMCTBA
COCIMHEHUN MeTaiioB. 3. PellleHne 3KCIepUMEHTaNbHBIX 3aJady Ha paclo3HaBaHHUE U
MOJIy4Y€HUE COCTUHEHNU METAJIJIOB.




Tema 3. HemeTaLibl.
OO1as xapakTepucTUKa HEMETAJUIOB: MosoxeHue B [lepuoanueckoil cucreMe XuMHUIECKUX
anemenToB /. 1. MenneneeBa, 0cCOOEHHOCTH CTPOEHHSI aTOMOB, 3JEKTPOOTPULIATETLHOCTh
(30) xamepa «HemeTamMuHocTHY, psig 0. Kpuctamimueckoe cTpoeHHEe HEMETAIIIOB —
poCThIX BemecTB. Asuorponus. dusznyeckue cBoOMCTBa HEMETAIOB. OTHOCUTENBHOCTh
MOHATUN «MeTAID» U «HemeTtauny. Bomopoa. Ilomoxenue Bogopona B Ilepmoamueckoit
cucteMe xumuueckux smemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMa U MOJEKYJIBI.
duznyeckre U XUMUYECKHUE CBOMCTBA BOAOPO/IA, €ro MOTYyYEHUE U IPUMEHEHHE.
Bona. Ctpoenue moinekyiabsl. Bomopoanas xumudeckas cBsizb. u3znueckue CBOMCTBA BOJIBI.
AHOManuu CBOWCTB BOAbL. ['uapoduibHbie M ruApodoOHBIE BelIeCTBA. XUMHUYECKUE
cBoiicTBa Bojbl. Kpyroopor Bonabl B npupoge. Bomoounctka. Aspanus Boabl. BeiToBbIE
bunbTpel. MuHepanbHble BOJBI. JIUCTWIITMpOBaHHAs BOJa, €€ MOJIyYeHUe W MPUMEHEHHE.
OO6mas xapakrepucTuka rajoreHoB. CtpoeHue atomoB. [IpocTblie BelecTBa U OCHOBHBIE
COEIMHEHHUS TaJOreHOB, MX cBoWcTBa. Kpartkue cBegenus o xjope, 6pome, prope u ioze.
[IpumeHeHue TaJloreHoB U UX COeAMHEHU B HapoaHOM xo3siicTBe. Cepa. CTpoeHue aToma,
aJUIOTpOIHUsi, CBOMCTBA U IIpUMeHeHue poMmOuueckoi ceprl. Okcunbl cepol (IV) u (VI), ux
MOJIyYEHHE, CBOMCTBa M mHpuMeHeHue. CepHas KHUCIOTa U €€ COJIM, MX NPUMEHEHHE B
HapogHoM Xxo3siicTBe. [Ipow3BoacTBO cepHOM KHCHOTHL. A30T. CTpoeHMe aroma U
MOJIEKYJIbl, CBOMCTBA NPOCTOr0 BelleCTBAa. AMMMAK, CTPOEHHE, CBOWCTBA, IMOJIYYEHHE U
npuMmeHeHue. Conu amMMOHMS, WX cBoiicTBa u mnpumeneHue. Oxcunbl azora (1) u
(IV).A30THas kucnora, ee CBOICTBAa M NMpUMEHeHUe. HUTpaTtel U HUTPUTHI, IpodieMa UxX
COJICP)KaHHSI B CEIIbCKOXO3SMCTBEHHOW TPOAYKIMU. A30THbIE yaoOpeHus. Pocdop.
Crpoenne aToma, ajuIOTPOIHMsI, CBOWCTBAa 0enoro W KpacHoro ¢gocdopa, ux NpuUMEHEHHE.
OcHoBHbIe coenuHeHus: okcua docdopa (V) u oprodochopnas kucnora, (ocdarsr.
®ochopubie  ynobpenus. Yriepon. CrpoeHwe arToma, aUIOTPOIUsA, CBOMCTBa
moaudukanuii, npumenenue. Okcuasl yriaepoaa (II) u (IV), ux coiicTBa U NpuMeHEHUE.
KapOonatsl: kanbluT, cofa, MOTalll, UX 3HaYE€HUE B MPUPOJIEC U KU3HU YelloBeka. KpeMHuuid.
Crpoenue aroma, KpPUCTAJUIMYECKMHA KPEMHMM, €ro CBOMCTBA M mpuMeHeHue. OKcup
kpemaus (IV), ero mpupomneie paszHoBHIHOCTH. CHIMKATBl. 3HAUYCHHE COCIWUHCHHUI
KPEMHHUS B )KUBOW U HEXXUBOM mpupoe. [[oHsITHE 0 CHIIMKATHOW MPOMBIIUIEHHOCTH.
Lemoncmpayuu.
OOpa3zupl rajsoreHoB —IpPOCTBIX BELIECTB. B3anmonelcTBHUE TajJoreHOB C HaTpueM, C
allOoMUHUEM. BpITecHeHME xJiopoM OpoMa WIM HWOJa U3 PACTBOPOB HX COJEH.
B3aumopencTBue ceppl ¢ MeETaulaMH, BOJOPOAOM M KHCIOpoAOM. BsammopmeinictBue
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI € MeApto. Ilormoimienue yriaeM pacTBOPEHHBIX
BEUIECTB WM ra3oB. BoccraHoBieHne menu U3 ee okcuaa yriem. OOpasibl NPUPOIHBIX
COEIMHEHUN XJIopa, cepbl, Qocdopa, yriaepoaa, kpemHus. OOpas3ipl BaXKHEUIIHUX I
HapOJHOr0 XO034iCTBa CyJb(aToB, HUTPATOB, KapOOHATOB, (PocdaToB. OOpas3ibl CTEKIA,
KEepaMUKH, LIEeMEHTA.
JlabopamopHvie onvimboi.
20. Ilonyuennme wu pacno3HaBanue Bopopoaa. 21. HcciemoBaHne mNOBEPXHOCTHOTO
HATSOKEHUS BOABL. 22.PacTBOpeHME mepmaHraHaTa Kajlus WM MEOHOrO KyIopoca B BOJIE.
23. T'maparauus oGe3BoxkeHHoro cynbdarta menu (II). 24. M3roroBieHue TrUICOBOrO
orrneyarka. 25. O3HaKOMJICHHE ¢ KOJUICKIMeH OBITOBBIX (DHIBTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MUHEpaldbHOM BoAbl. 27. KauecTBeHHas peakiusi Ha TrajlOreHUA-UOHBL. 28.
[Tonydyenne u pacno3zHaBaHue Kuciaopona. 29. ['opeHue cepbl Ha BO3AyXE U B KUCIOPOJE.




30.CgoiicTBa pa30aBieHHON cepHOUl KuCHOTH. 31. M3ydeHue CBOWCTB ammmaka. 32.
PacnioznaBanue cosneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOW KHCIOTHL 34.
B3aumojelicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 35. ['openue docdopa
Ha BO3JlyXe U B kucinopoje. 36. PacnoznaBanue gocdaros. 37. ['opeHue yris B KUCIOPOJIE.
38. IlonmyyeHnue yroiapbHOM KHCIOTHI M u3ydeHue ee cBoicTB. 39. Ilepexon kapOboHaTOB B
ruapokapoonatel.40. Paznoxkenune ruapokapOonara Hatpus. 41. Ilomyuenue kpemMHeBOU
KHUCIIOTHI U U3YUYCHHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBOIICTBA COCTMHEHUH HEMETAJLIIOB .
1. Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o teMe «lloarpymnmna ramnoreHoB». 2. Pemienue
JPKCHEpPUMEHTANbHBIX  3a7ay 1o TeMe «llogrpymma  kucinopoma».  3.Pemenue
AKCIIEPUMEHTANIbHBIX 3aJa4 110 TeMme «lloarpymnma azora». 4. Pemienne s3kcrnepuMeHTaabHbIX
3anay no teme «[loarpymnmna yriaeponay. 5. [lonydenue, coOupanue u pacrio3HaBaHHUE ra3oB.

Tema 5. O0001IeHNEe 3HAHUI MO0 XUMHUM 32 KYPC OCHOBHOM INKOJIbI.

IloaroroBka k rocyaapcrBeHHon utorosou arrecranuu (I'NA) .
[leppuonnueckuit 3akoH u Ilepuonnueckass cucrema XuMuueckux 3yemeHtoB /JI.M.
Menneneea. PU3NYECKUNA CMBICI MOPAJAKOBOIO HOMEpPA AJIEMEHTA, HOMEPOB Iepuoaa U
rpyImbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COEJAMHEHUH B MEPUOJIAX U
IpyImax B CBET€ MNPEACTaBICHUW O CTPOCHHMM AaTOMOB 3JIEMEHTOB. 3HA4YCHUE
MEPUOJIUYECKOr0 3aKOHA. BUABI XMMUYECKUX CBSI3€H M THUIbI KPUCTAJUIMYECKUX PELIETOK.
B3aumocBs3b CTpoeHHsI M CBOWMCTB BemlecTB. Knaccuukanus XUMHUECKUX pEaKUUi IO
pa3IMYHBIM TpHU3HAKAM (YHUCIO W COCTaB pEarupyromudx MU O0O0pa3yroIIUXcs BEUIECTB;
HaJUYUErpaHuIipl pazzaena ¢asz; TerioBod A(PEeKT; u3MeHEeHHE CTEeNeHEeW OKUCIICHUS
aTOMOB; HCTIOJIb30BAHME KAaTaJIN3aTopa; HampaBiieHne npoTekanus). CKOpOCTh XUMHUYECKUX
peakiuii u GakTopsl, Bausone Ha Hee. OOpPaTUMOCTh XUMHUUECKUX PEAKIIMN U CIIOCOOBI
CMEIIECHUSI XUMHUYECKOro paBHoBecus. I[IpocTeie W cioxHbIe BemiecTBa. Metauibl U
HeMeTaluibl. ['eHeTnyeckue psaapl MeTallla, HeMeTajla U IepexoqHoro meramia. OKCuasl u
TUAPOKCUABl (OCHOBAaHMS, KHUCIOTHI, amM(pOTepHble THAPOKCUABI), coiu. X cocras,
kiaccudukaus u o0IMe XUMUYECKHE CBOMCTBA B CBETE TEOPUHU DIIEKTPOIUTUYECKOU
JIACCOIUALINH.

9 kiacc -102 yaca ( 3uaca B HejeJI10)

HaumenoBanue Kon- | Conepxanmue. OcHOBHBIC BUJIbI YUCOHOM
pa3/iesioB U TeEM BO EATENbHOCTH
JacoB




BBenenue.
Oo6mas
XapaKTepUCTHUKA
XUMUYECKUX
AJIEMEHTOB u
XUMUYECKUX
peakuuil.
[Tepuoanueckuit
3aKOH u
[lepnonnueckas
cucreMa
XUMHYECKUX
DJIEMEHTOB
J.1.MenneneeBa
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XapaKTepUCTHKA DJIEMEHTA IO €T0
nonoxennro B Ilepuonnueckoi
CHUCTEME XMMHUUYCCKHUX DJICMEHTOB
J. . MenneneeBa. CpoiicTBa
OKCHJIOB, KMCJIOT, OCHOBaHHUH WU
COJIEH B CBETE TEOPUU
AJIEKTPOJIUTUYECKON AUCCOLMALN
U OKUCJICHUS

-BoccTaHoBieHusA.  [lonatue o
MEPEXOHBIX 3JIEMEHTAaX.
AMQOTEPHOCTb. ['eneTtnueckuu
pAl  TEPEXOAHOTO  JJIEMEHTA.
[lepnoauueckuii 3aK0H U

ITepuonnueckas cucTema

XUMHUYECKHX »nemeHToB JI. U.
Menpeneena. Xumuyeckas
OpraHu3anus >XUBOW W HEXUBOU
npupoapl. XUMHYECKUM COCTaB
saApa, MAaHTUM U 3EMHOU KOpBHI.
XUMHUYECKHE IEMEHTHI B KJIETKax

KMBBIX  OpraHM3MoB. Makpo-u
MUKPO3JIEMEHTBHI. O600ueHne
CBEIEHUN O

XUMHYECKHUX PEaKIUsX.
Knaccuduxanus XUMHYECKUX
peakIuii o pa3IUYHBIM
OpU3HAKaM: «JHCIO U COCTaB

pearupyronmx U 00pa3yroIIuXCs
BELIECTB», «TEIIOBON 3hdeKT»,
«HATIPaBJICHUE, «A3MEHEHUE
CTENEHEW OKHUCJIEHUS D3JIEMEHTOB,
00pa3yronmx pearupymouue
BELLECTBAY, «hazay,
«UCTIONB30BAHUE KaTaau3aTopar.
[ToHsTHE O CKOPOCTH XUMHYECKOU
peakiuu. GaKkTOpBkl, BIHIIOUIAE HA
CKOPOCTh XHMHUYECKHX PEaKIIHil.
Karanusaropsl U KaTaJus.
NHrubutopsl. AHTUOKCUJAHTHI.
JlaGopaTOpHBIC OIBITHI.

1. [Tony4enue ruapoKcHia

LAHKA MW  HUCCIEIOBAaHHUE  €ro
CBOWCTB. 2.MonenupoBaHue
IIOCTPOCHHUS Ilepunonnueckoi

CUCTEMBI XUMHUYECKHUX DIIEMEHTOB
J[. 1. MenneneeBa. 3. 3amelieHue

Hcnone3yroT
XapaKTePUCTUKE
IIPEBPALEHUN
BEIIECTB MOHSITHS:
«XUMHYECKast  peaKius»,
«peakimu  COCAUMHEHUS»,
«peaKkIUu  Pa3IOKECHUS»,
«peaKUuu
oOMeHay,
3aMEIICHUs,
HEUTpau3aIum,
«3K30TEPMUYECKHUE
peakuum,
(QHJIOTEPMUYECKHUE
peakmuuy,  «0OpaTUMbIe
peakuum,
«HEOOpaTUMbIE PEAKLUNY,
«OKHUCITUTEIBHO-
BOCCTAHOBUTEIIbHBIC
peakiuu», «rOMOTEHHBIE
peakiumny,
«TETEPOTCHHBIC PEAKIIUN»,
«KaTaIMTUYECKUE
peakIum,
«HEKaTAJIUTUYECKHUE
peakiumny, «TETLIOBOM
s dekt XUMHUYECKOU
peakuum, «CKOpPOCTh
XMMHYECKOM  peakiun,
«KaTaau3aTop»;
XapaKTepU3yroT
XUMUYECKHUE AJIEMEHTHI
1—3-ro mepuogoB MO HX
MOJIOXKEHUIO B
[lepuognueckonr cucreme
XUMHYECKUX 3eMeHToB [1.
. MeHnpeneena;
XapaKTEPU3yIOT o0rmne
XUMHUYECKUE CBOMCTBa
aM(OTEpPHBIX OKCHIOB H
THIPOKCUIOB;  MPUBOMAST
IIPUMEPBHI peaKuunu,
MOATBEPKAAIOLIUX
XAMUYECKUE CBOMCTBA
aM(pOTEPHBIX OKCHIOB H
THJIPOKCHUJIOB; JAI0T

npu

«peaxkuuu
«peaxkuuu




KEJe30M MeIW B PacTBOpE
cynbdara Meau (1D). 4.
3aBUCUMOCTD CKOPOCTH
XUMHUYECKON peakuu OT MPUPOAbI
pearupyroumx BEILIECTB Ha
npUMepe B3aUMOJICUCTBUS KUCIIOT
C MeTalulaMH. 5. 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM pPEaKIUU
OT KOHIICHTPAIIMU Pearupyromnmx
BEILIECTB Ha

npUMepe B3aUMOJIEUCTBHS IIMHKA
C COJISIHOM KHCIIOTOM pPa3anyHON
KOHILICHTPAIIUH.

6. 3aBUCHMOCTD CKOpPOCTH
XUMUYECKOW peakluu OT IUIoNagn
CONPUKOCHOBEHUSI PEarupyronmx

Bemects. 7.  MopenupoBanue
CKUISALIETO CI1OSI». 8.
3aBUCHUMOCTh CKOpPOCTH
XUMHUYECKOU peaxkuuu oT
TeMIIEpaTyphl pearupyronmx
BEILIECTB Ha npuMepe

B3auMozerncTBus okcuna meau (II)
C pPacTBOPOM CEPHOM KHUCIOTHI
pa3MyHOM  Temmeparypel. 9.
Paznoxenue nepokcuaa Boaopoa
C TIOMOUIBIO OKCHJAa MapraHua

XapaKTEPUCTUKY

XMMHMUYECKUX pPEaKkLUui I10
YUCITY 17} COCTaBy
UCXOIHBIX  BEUIECTB U
IIPOJYKTOB peakuuu;
TEIJIOBOMY abdekry;
HAIIPABJICHUIO ITPOTEKAHMS
peakuuu; WU3MEHEHHIO
CTEIIEHEN OKHUCJICHUS
DJIEMEHTOB;  arperaTHOMy
COCTOSIHUIO UCXOJIHBIX
BEILECTB; Y4aCTHIO

KaTajam3aropa; HaOI01a0T
U OIKCBHIBAIOT YPaBHEHUS
peaxkiui MEXIY
BEIIECTBAMU C ITOMOIIbIO
€CTECTBEHHOI'0 S3bIKA H
A3bIKa XHUMHWH; IPOBOMSAT
OMBITHI, MTOATBEPKAAIOIINE

XUMHUYECKHE CBOMCTBA
aM(OTEepHBIX OKCHIOB U
TUAPOKCHUIOB,;

3aBHCHMOCThH CKOpPOCTH

XUMHYECKOW pEaKIUud OT
pa3TUYHBIX (PaKTOPOB

OTIPENETSIOT LeNb YIeOHOM
JESITENFHOCTH C TIOMOIIIBIO

(Iv) u KaTanasbl. 10. | yunrens u
OGHapyxeHue KaTana3bl B | CAMOCTOSITENIBHO, UIIYT
HEKOTOPBIX MHUIIEBBIX MPOJYKTAX. | CPEACTBA ee
1. NurubupoBanue | ocymiecTBieHus, padoTas
B3aUMOJICHCTBUS KHUCIIOT C | 0 TUIaHy, CBEPSIIOT CBOU
MeTaJjulaMU YPOTPOIIUHOM. JEUCTBUSL C LENbI0 U TIPU
HEO0XOIMMOCTH
UCTIIPABJISIIOT ~ OIIUOKU €
MOMOIIBID  YUYHUTENS U
CaMOCTOSITEILHO;
COCTaBJISIIOT  AHHOTALUIO
TEKCTa; ONPEAEISIIOT BUJIbI
KJIaCCH(PUKAITUH.
Meranisbi. 20 [Tonoxenune METAJIJIOB B | Mcnonb3ytot npu
[Tepunoguueckon CUCTEME | XapaKTEPUCTUKE METaI0B
xuMuyeckux oanemeHtoB J[. W. | mux
Menneneena. Merannuueckast | COEUHEHUIN MTOHSITHS:
KpUCTANIMYECKAasi  peIIeTKAa U | «KMETaJUIbDy, «psn




MeTaJUTHYecKast XUMHYECKast
CBSI3b. OO0urue dbuznyeckue
cBoiictBa MeramioB. CruiaBel, HX
CBOWCTBA u 3Ha4YEHHUE.

XUMHUYECKHE CBOMCTBA

METAJUIOB KaK BOCCTAHOBUTENEH, a
TaKKe B CBETE€ MX MOJOXKEHUSA B
AIEKTPOXUMHUYECKOM PSITY
HanpsikeHu metaioB. Kopposus
METAJJIOB M CIOCOOBI OOpPHOBI C
Hel. Metamiel B ipupoje. O6mue
CIOCOOBI UX MOJTYYEHHS.

OO6mias XapaKTepUCTUKA
HIEJIOYHBIX METauIoB. MeTamisl B
mpupoje. OOmme cmocodbl HuX
nonyyeHusa. CTpOEHHE aTOMOB.
[[lemouHbIe METAIBI —

MPOCTHIE BEIIECTBA. BaxHeuue
COCIMHEHUS IIEJTOUYHBIX METaJIJIOB
—OKCH/JIbI, TUAPOKCHIBI U COJHU
(xsmopu b1, KapOOHATHI,

cyJib(aThl, HUTPAThI), UX CBOMUCTBA
U TOpPUMEHEHHE B  HapOJAHOM
xo3sicTBe. Kanuiineie ynoOpenusi.

OO6mas XapaKTEPUCTUKA
3JIEMEHTOB TJIaBHOM noArpymmsl 11
TPYIIIIHIL.

Crpoenue aTOMOB.

IllenoyHO3EMENBHBIC METAJLUIBI —
MPOCTHIE BellecTBa. BaxHenine
COCIUHEHUS IEeJIOYHO3EMENbHBIX
METAJIOB —OKCH/IbI, TUIPOKCHUIbI
U coimu (XJIopuabl, KapOOHATHI,
HUTpaThl, cyabdarsl, (ocdats),
UX CBOWCTBA U TPHUMEHEHHE B
HApOJHOM XO3SIUCTBE. AJIIOMUHUM.
Crpoenne aroma, (U3UUECKUE U
XAMUYECKHE CBOMCTBA IMPOCTOTO
BeniecTBa. CoeTMHEHUS

ATIOMHHUSI —OKCHUJ] U TUIAPOKCHU]I,
170'¢ amdoTrepHbI XapakTep.
Baxnelmme conmum  aqtOMUAHUA.
[IpumeHeHne aaOMUHHUS U €ro
coenuuennii. JKeieso.

Crtpoenue aroma, (U3NUYECKUE H
XUMHUYECKHE CBOWCTBA IPOCTOrO

aKTUBHOCTHM  METAJIJIOBY,
«IIICTIOYHEIC METaJLIbI»,
«IIIEJI0YHO3EMEIbHBIC
METaJJIbl», HCIIO0Jb30BaTh
WX TpPH XapaKTEPUCTUKE
METAJIJIOB; JlaBaTh
XapaKTePUCTUKY
XAMHUYECKUX  DJIEMCHTOB-
METaJLJIOB 1o X
MTOJI0KCHUIO B
[Tepuoguueckoit cucreme
XUMHYECKHUX 2JI€MEHTOB /.
N. MenaeneeBa; Ha3bIBalOT
COCIMHCHHUS MECTANIOB M
COCTaBIISIIOT MX (HOPMYJIBI
1o Ha3BaHUIO;
XapaKkTepU3ylT CTPOECHUE,
obmue  QuU3MYECKHEe W
XUMHUYECKHE CBOMCTBaA
MPOCTBIX BEIICCTB-
METAJIJIOB; OOBSACHSIOT
3aBUCHUMOCTh CBONCTB
XUMHUYECKUX  DJICMCHTOB-
METaJNIOB M 00pa3yeMbIX
MU COCIMHECHU I OT
TIOJIOKEHUS B
[lepnognueckori cucreme
XUMHUYECKHUX 2JIEMEHTOB /.
. Mengeneena;
OIKCBLIBAIOT oOmre
XHMHUYECKHUE CBOMCTBA
METAJJIOB C  MOMOIIbIO
C€CTECTBEHHOTO S3bIKa M
SI3BIKa

XUMUH, COCTAaBJISIIOT
MOJIEKYJIIPHBIE YPaBHEHUS
peakuuit,
XapaKTEPU3YIOIIUX
XUMHYECKHE CBOMCTBA
METaJIOB U UX
COCIMHEHHMH, a  TaKXke
AJIEKTPOHHBIE  YPABHEHUS
MPOLIECCOB OKHCJICHUSI -
BOCCTAHOBJICHHS,
YpaBHEHUSA
AIEKTPOIUTHYECKOM




BEIlleCTBA. ['e€HEeTHYEeCKUEe psbl
Fet+2 u Fe+3 .Baxueimue conu
Keseza. 3HauCHHUE JKelne3a U ero
COCAUHEHUN [JI1 NOPUPOIbl U
HapOJHOI'0 XO35KCTBA.
JlaGopaTopHBIE OIBITHI.

12. B3aumopencTtBue pacTBOPOB
KHCJIOT W COJEeW C MeTallaMu.
13.0O3HakomMiieHuE C pyAaMu
Kenesa. 14. OxkpammvBaHue
IJIAMEHU  COJISIMU  IIEJIOYHBIX
METaJIJIOB. 15.B3aumMoneiicTBue
Kanblus ¢ Bojou. 16.ITomydyeHue
TUAPOKCHUIA KaJTbITUS u
HCCIIEIOBAHUE €ro CBOMCTB. 17.
[Tonmyuenue TUJIPOKCUIA
QTIOMUHHUS W HCCICAOBAHHUE €ro
cBoiicTB. 18. B3aumopeiicTBue
’KeJie3a ¢ COJISIHOM KHCIOTOM. 19.
IlonydeHne THUAPOKCUIOB Keie3a
(1) u (IIT) 1 ©3yyeHue ux CBOMCTB.

JTCCOLMALINY;
MOJICKYJISIDHBIC, TIOJIHBIE U
COKpalIECHHbIE HMOHHBIE
YPAaBHEHHSI  peakuuid C
Y4aCTUEM  DJIEKTPOJIUTOB;
YCTaHABIIMBAIOT

MPUYUHHO-CJICICTBEHHBIC
CBSI3U MEXKIY CTPOCHUEM

aroma, XUMHUYECKOU
CBSI3bIO, THUIIOM
KPUCTALINYECKON

pEIIeTKH METAUIOB U HX
COCIMHEHUN, UX OOIUMU

buznueckumMu u
XUMHUYECKUMU
CBOMCTBaAMH;
OIMCBLIBAIOT XHMMHYECKHUE
CBOMCTBA MICJIOYHBIX M
IET0YHO3EMEILHBIX
METAaJJIOB, a TaK>XKe

AIIFOMUHUSA U XKeJie3a U UX
COEIUHEHUNA C IIOMOIILIO
€CTECTBEHHOI'0 s3bIKA H

SI3bIKA XUMUH;
BBIIIOJIHSIOT, HAOJIOA0T U
OIMCHIBAIOT XUMHYESCKHI
SKCIIEPUMEHT 11(0)
pacIiO3HaBaHUIO
Ba)KHEUIIINX KaTHOHOB
METAJLJIOB, TUIPOKCH]I-
HMOHOB; AKCIIEPUMEHTAIBHO
HCCIIEIYIOT CBOWCTBA
METAJJIOB u ux
COCIMHEHUH, PELIAIOT
AKCIIEPUMEHTAIIbHBIEC
3aJ1auu o TeME
«MeTtanapl»; OIMCHIBAIOT
XAMUYECKUN DKCIIEPUMEHT
C TTOMOIIBIO
€CTECTBEHHOI'O0 S3bIKa U
A3blKa XHMHUHU;, TPOBOMST
pacueTsl

1(0) XUMHYECKUM
dbopmysiaM U ypaBHEHHUSIM
peakuuid,

IMPOTCKAOINX C YUAaCTUCM




MCTaJ1JIOB 141 nx

COCJIMHCHUM.

paboTaror o
COCTaBJICHHOMY TIaHy,
UCTIONB3YS

Hapsily C OCHOBHBIMH H
JTOITOJTHUTEIIbHEIE
CPE/ICTBA; C

ITIOMOIIIBIO YAHUTETIS
OoTOMpalOT ISl PELICHHS
y4eOHBIX 3a71a4
HEO00XO0IUMBIE cjoBapH,
SHIIMKJIOTIC/INH,
CIIPaBOYHHKH,
AIICKTPOHHBIC JIACKH;
COTIOCTAaBIIAIOT U OTOMPAIOT
uH(pOpMaIHIo,
MOJIYYEHHYIO u3
pa3IMYHBIX  WCTOYHHKOB;

NOPEICTaBIAIOT B  BUJE
TaOJIUL, CXEM, OIOPHOro
KOHCIIEKTa, B TOM YHCIIE C
IPUMEHEHUEM CPEICTB
UKT; odopmisaior cBou
MBICIM B  YCTHOM H
IIMCBMEHHOM  peuun ¢
Y4E€TOM CBOUX YYEOHBIX H
KU3HEHHBIX pEeYeBBIX
CUTyallMid, B TOM YHUCIIE C

MPUMEHEHUEM CpE/CTB
HKT; COCTaBJISIIOT
pEUEH3UI0  Ha  TEKCT;
OCYILECTBIISIIOT
J0Ka3aTeIbCTBO oT
MPOTUBHOTO.
[TpakTukym 1 1.  OcymectBienne  uenodku | OOparmmaroTcs Cc
CaoiicTBa XUMHUYECKUX TpeBpalleHuid. 2. | 1abopaTOpHBIM
METAUIOB U UX ITonyuenue u CBOICTBa | 000PYJOBaHUEM 51
COECIMHEHUH. COEIMHEHUI METAJIJIOB. 3. | HarpeBaTeNbHBIMU
Pemienne AKCHEPUMEHTANIBHBIX | TPUOOpaMHU B
3aJlad  HAa  pACHO3HABaHUE U | COOTBETCTBUU c
MOJIy4YE€HHUE COCTUHEHUIN npaBUIaMU TEXHUKHU
Meramnos. 0e30MIacHOCTH;

BBIMOJIHSIOT — MPOCTEUIINE
npueMbl  oOpamlieHusi C




J1a60paTOPHBIM
000py10BaHUEM:
71a00paTOPHBIM IITATUBOM,
CIIUPTOBKOM; HaOIIOIAI0T
3a CBOMCTBAMM BELIECTB U
SIBIICHUSIMH,
MIPOUCXOISIIIAMH C
BEIIECTBAMU; OIKCHIBAIOT
XUMHUYCCKUAN DKCITEPUMEHT
C MTOMOIITBIO
€CTECTBEHHOr0 (PyCCKOro
WIM POJHOr0) s3bIKA U

A3blKa  XUMHUHU; JeJIarT
BBIBOJIBI IO pe3yJibTaram
MPOBEAECHHOTO
AKCIIEPUMEHTA.

[IpoBoasaT
AKCHEPUMEHTAIILHOE
HUCCIICIOBAHUC CBOMNCTB
METaJIJIOB u ux
COEIMHEHUH, pelieHue
AKCTIEPUMEHTATBHBIX
3a7a4 1o TeMe
«MeTasuib».

Hemeransl. 38 OO6mmas XapakTepucTuka | Mcronbs3yror npu
HEMETAJUIOB: MOJI0KEHNE B | XapaKTEpPUCTUKE METAJIIOB
[Tepuoguueckon CHUCTEME | U UX
xuMuuyeckux ojemMeHToB J[. U. | coennHeHui MOHATUA:
Menpeneena, OCOOEHHOCTH | KHEMETAJLIBI,

CTpPOEHUS aTOMOB, | «TQJIOTCHBI,
aneKTpooTpunateibHOCTh  (D0) | «aJIoTpOnHbIE

KaKk Mepa «HEMETANIMYHOCTHY», | BUIOU3MEHEHHUS»,

psn 20. Kpucrammmueckoe | «KeCTKOCTh BOZBD,
CTPOCHHE HEMETAJIIIOB — «BpEMEHHas KECTKOCTh
MPOCTHIX BEILIECTB. AJUIOTPONHUSA. | BOABI», «MOCTOSTHHAS

duznvecKue CBOMCTBA
HeMmeTaioB.  OTHOCHUTEIBHOCTD
MOHATUN «METAID» U «HEMETAJLI».
Bopnopoa. Ilonoxxenune Bogopoaa B
[Tepuognueckon CUCTEME
XUMHUYECKuX »nemeHtoB JI. M.
MenneneeBa. CTpoeHue aromMa M
MOJIEKYJIBI. duznueckue 151
XMMHYECKUE CBOMCTBA BOJOPOJAA,
ero

MOJIy4Y€HUE U IPUMEHEHUE.

J)KECTKOCTBb BOJBI», «00IIas
J)KECTKOCTh BOZBI»; HAIOT
XapaKTEPUCTUKY

XAMUYECKUX  DJIECMCHTOB-
HEMETAJLJIOB 1o ux
TTOJI0KCHUTO B
[lepuognuecko cucreme
XUMHYECKHUX 2J1€MEHTOB JI.
N. MenaeneeBa; Ha3bIBalOT
COCJIMHECHUS HEMETAJIJIOB U
COCTaBIIIIOT MX (HOPMYJIBI




Bona. CtpoeHue  MOJEKYJIBI.
Bonopognast xumuueckasi CBS3b.
®duznueckue  CBOWCTBA  BOJBIL.
AHomanun CBOMCTB BOJIBI.
Iunpodunbabie U TUAPOGDHOOHBIE
BeIlleCTBA. XMMHUYECKHE CBOMCTBA
BOJIBI.

Kpyrosopot BojibI B

npupoae. Bogoouncrtka. Aspanus
BOJIBI. briTOBBIC (GUIBTPHIL.
MuHepasibHbIE

BOJbL. J(MCTWIUIMpOBaHHAs BOJA,
€€ TMOJIlydeHHE W MPUMEHCHHUE.

O6mias XapaKTepUCTHUKa
raJIOr€HOB.

Crpoenune  aromoB.  IIpocTeie
BEIIECTBA U OCHOBHBIE
COCJIMHEHHUSI rajloreHoB, ux

cBoiictBa. Kparkue cBegeHus o
xjope, Opome, ¢Tope u ione.
[IpumeHeHne TaJOreHOB U UX

COETMHEHUN B HapOJHOM
XO35UCTBE.

Cepa. Ctpoenue aToMma,
AJUIOTPOIHS, CBOMCTBA 151

NPUMEHEHUE POMOUYECKON Cepbl.
Oxkcupst cepol (IV) u

(VI), ux momydenuwe, CBOMCTBa M
npuMeHeHue. CepHas KuciIoTa M
€e COJIM, HX [PUMEHEHHE B
HapOJHOM XO034MCTBE.
[Ipon3BOACTBO CEPHOM KHUCIOTHI.
A30T.

CrpoeHune aromMa H MOJEKYJIbI,
CBOMCTBAa MPOCTOrO  BEIIECTBA.
AMMUak, CTpOEHHE, CBOMCTBA,

noiyyeHne u npuMenenue. Conu

aMMOHUSI, 150:¢ CBOWCTBA |
npumenenne. Oxcunbl azota (I11) u
(IV).A3oTHas KHUCJIOTA, ee
CBOICTBa u pUMEHEHHE.

Hutpatsl u HUTpUTHI, mpobiema
HUX COAEp)KaHUSA B
CEIIBbCKOXO03IMCTBECHHOM
MPOAYKIIUA. A30THBIE yIOOpCHHUS.
dochop.

1o Ha3BaHUIO;
XapaKTePU3yIOT
CTpPOCHHE, obmue

busznueckre 1 XMuMHUYECKHE
CBOWCTBA MPOCTBIX
BEIIECTB-HEMETAIIIOB;

OOBSICHIIOT 3aBUCHMOCTH
CBOICTB XUMHYECKUX
DJIEMEHTOB-HEMETAJIJIOB U
00pa3zyembIx MU
COE€IMHEHUN oT
MOJIOKECHHUS B I1C;
OITMCHIBAIOT oO1e
XHMHUYECKHE CBOMCTBA

HEMETAJUIOB C MOMOIIBIO
€CTECTBEHHOI0 f3bIKa U
SI3bIKA XMMHU; COCTABIISIOT
MOJIEKYJIAPHBIE YPABHEHUS

peaxkuui,
XapaKTEPU3YIOLIHNX
XUMUYECKUE CBOMCTBA
HEMETAJIOB 151 170.4
COCAUHECHMN, a  TaKXke
AJIEKTPOHHBIE  YPABHEHUS
IIPOLIECCOB OKHCIICHUS-
BOCCTaHOBJICHHUS;
YpaBHEHUSA
DIEKTPOIUTHUUECKOU
JIACCOLMALINY;
MOJIEKYJIIPHBIE, TTOJIHBIE U
COKpalICHHbIE MOHHBIE
YpPaBHEHUS  pPEAKIUN  C
Y4aCTUEM  DJIEKTPOJIUTOB;
YCTaHABJIUBAIOT

IMPUYINHHO-CJIICICTBCHHLIC
CBA3N MCXKIY CTPOCHUCM

aroMma, XUMHYECKOM
CBSI3BIO, TUIIOM
KPUCTAJUTMYECKOU

pEIIeTKH HEMETAJIJIOB U UX
COE€IUHEHUN, HMX OOIIUMU

(buznyecKuMu u
XUMUYECKHUMHU

CBOMCTBAMH, OIIMCBHIBAIOT
XUMHUYECKHUE CBOMCTBA
BOJIOPOJIA, rajloreHoB,




CrpoeHue aroma, ayuIOTPONHS,
CBOMCTBa O€JIOro W KpacHOro
docdopa, ux MIpUMEHEHHE.
OCHOBHBIE

coenuHeHus: okcua ¢ocdopa (V)

u  oprodochopHas  KHCIOTAa,
docdartsl. dochopHsbie
yno0peHus.

Yraepon. Ctpoenue aToMma,
aJIoTponus, CBOICTBA
Mo U (UKAIINH, PUMEHEHHE.

Oxkcuast yrinepoaa (1) u (IV),

UX CBOMCTBA W IIPUMEHECHHUE.
KapGonarsr: KaJIbIIUT, coja,
MOTall, UX 3HaYC€HHUE B MPUPOJAE U
KU3HU YEIIOBEKa.

Kpemnuii.  Crpoenme  aroma,
KPUCTAJUIMYECKUA KPEMHUH, €ro
CBOICTBAa M mnpuMeHeHue. Oxcun
kpemaust (IV), ero mnpuponHsie
Pa3HOBUIHOCTH. Cunukarsl.
3Ha4YeHUE COCIMHEHUN KPEMHUS B

KUBOW W HEXKHUBOW IPUPOJIE.
Ilousarue 0 CHJINKATHOU
MPOMBIILIEHHOCTH.

JIabopaTOpHBIE ONBITHI.
20. IlomyueHne u pacro3HaBaHUE

Bojopona. 21. HccnenoBanue
MMOBEPXHOCTHOTO HATSDKCHUS
BOJIBI. 22.PacTBOpeHue

NepMaHraHata Kajaus Wi MEIHOTIO
Kynopoca B Boje. 23. I'uaparanus
00€3BOKEHHOT0 Cylbara Menu
(II). 24. UzroroBiieHHE TUIICOBOTO
ornedarka. 25. O3HaKOMIIEHHE C
KOJUICKIIUEH OBITOBBIX (DUIBTPOB.
26. O3HAKOMIJIEHME C COCTABOM
MUHEpaJIbHOU BOJIBI. 27.

KauecTBennas peakius Ha
rajioreHu1-uoHbl. 28. IlomydeHue
U pacro3HaBaHue Kuciopoja. 29.
['openue ceppl Ha BO3AyXE U B
KHUCJIOpPOJIE. 30.CBoiicTBa
pa30aBIEHHON CEpHON KHUCIIOTHI.
31. M3ydyeHue CBOMCTB aMMHAKA.
32. Pacno3naBanue conen

KHUCJIOpOJa, CEphl, a3oTa,
docdopa, rpadura,
alMasza, KpEeMHHS U UX

COEQUHEHUN C IIOMOIIBLIO
€CTECTBEHHOI'0 fA3bIKA WU
SI3bIKA XMMHH, OIMCHIBAIOT

CIOCOOBI yCTpaHEHUs
HKECTKOCTHU BOJIbI "
BBITIOJTHSIOT
COOTBETCTBYIOIINI UM
XUMHUYECKUU

AKCIIEPUMEHT; BBITIOTHSIIOT,
HAOJIFOJAIOT U OIMMCBHIBAIOT
XUMHUYCCKAN DKCITEPUMEHT
110 PacIiO3HaBaHUIO HOHOB

BOJIOPOJIa W  aMMOHUS,
cynbdart-, KapOoHaT-,
CUJIMKAT-, dochart-
,XJI0pUa-, opoMu/I-,
WOJTU]I-NOHOB;
HKCIIEPUMEHTAIBHO
HCCIIENYIOT CBOWCTBA

METaJJIOB U
UX COCIUHEHUM, pPEenarT
AKCIIEPUMEHTAJIbHBIC
3a71a4u 10

TEME «Hemeramnmbl»;
OMNHUCBHIBAOT XUMHUYECKHUMN
SKCIIEPUMEHT C MOMOUIBIO
€CTECTBEHHOIO SI3bIKa H
A3bIKa XHMHUHU;, TMPOBOMST
pacuersl MO0 XUMHYECKHM
dbopmysiaM U ypaBHCHHUSIM
peakiuii, IPOTEKAIINUX C
y4aCTUEM HEMETALUIOB U
UX COCIUHEHUM.
OpPraHU30BBIBAIOT y4eOHOE
B3aMMOJICCTBUE B IPYIIIIE;
MMOHUMAIOT MPUYXHBI
CBOETO Heycnexa 51
HaxOoJSIT CIOCOOBI BBIXOA

U3 OTOM CHTyalluu; B
AUAajgore ¢ y4uTelnem
y4darcs BbIpa0aThIBAThH
KpUTEpUH  OLCHKH U
OIIPEAEIIATh CTEIEHb




aMMOHHUS. 33. CaoiicTBa
pa30aBIECHHON a30THOM KHUCIIOTHI.
34. BzaumoneiictBue
KOHLEHTPUPOBAHHOMN a30THOU
KUCIIOTBI ¢ Meapto. 35. 'opeHue
dbochopa HA BO3AyXE H B
kuciaopone. 36. Pacno3naBaHue
docdaros. 37. I'openue yris B
KHUCJIOpOJIE. 38. [Tony4yenue
YTOJIbHOM KHMCJIOTHI M U3Y4YEHUE €€
cBorictB. 39. Ilepexon kapboHaToB
B
ruapokapoonatel.40.Paznoxenune
ruapokapobonara  HaTpus.  41.
[TonyyeHne KpeMHEBOW KHUCIIOTHI U
U3y4ECHHUE €€ CBOMCTB.

YCIICIIHOCTH BBITIOJTHEHUS
cBoell paboTbl U PabOTHI

BCEX, UCX OIS u3
UMEIOIIUXCA  KPUTEPUEB,
COBEpPIIEHCTBYIOT

KpUTEPUH  OLIEHKH |
NOJIB3YIOTCSI UMH B XOJ€
OLICHKM M CaMOOLEHKH;
OTCTaMBAIOT CBOIO TOYKY
3peHus, apryMEHTUpys €e;
CITyIIatoT IPYTHUX,
MBITAIOTCS IPUHUMATh
OpPYT'yI0 TOYKYy 3peHus,
OBITh TOTOBBIM HM3MCHHUTH
CBOIO  TOYKYy  3pEHHS;
OCYLIECTBJISITh KOCBEHHOE

pa3IennuTENbHOE
JI0Ka3aTeIbCTBO.
[IpakTukym 1. Pemenue skcnepuMeHTanbHbIX | OOpalaroTcs Cc
CaoiicTBa 3amayu mo Teme «lloarpymnma | maGopaTopHbIM
COEIMHEHUI rajoreHoB». 2. Pemenue 0o0opyaoBaHUEM 17}
HEMETAJIJIOB. DKCIEPUMEHTAJIBHBIX  3aJad 10 | HarpeBaTEIbHBIMU
teme «[loarpymnma kuciopona». 3. | npubopamu B
Pemrenne sxcriepruMeHTaAIbHBIX COOTBETCTBUU Cc
3agadu = no T1eme «lloarpynmna | mpaBuiamMu TEXHUKHU
azoTay. 4. Pemenue | 6e3omacHoCTH;

AKCHEPUMEHTAJbHBIX  3aJa4 [0
teme «lloarpynmna yriepoma». 5.
[Tonyuenue, coOupaHue u
pacno3HaBaHHE ra3oB.

BBIMIOJIHSAKOT ~ MPOCTEUIIINE
npuemMbl  oOpamlieHus ¢
71a00paTOPHBIM
000pyTI0BaHUEM
Ja00paTOPHBIM IITATHBOM,
CIIMPTOBKOM; HAOIIOIAI0T
3a CBOWMCTBaMH BEIIECTB U
SIBJICHUSIMH,
MIPOUCXOIAIIUMHU C
BEIIECTBAMU; OIKCHIBAIOT
XUMHUYECKUN DKCIIEPUMEHT
C MTOMOIIBIO
€CTECTBEHHOr0 (pyccKOro
WIM POJHOr0) fA3bIKA U
s3bIKa XUMHUH;  JEIaroT
BBIBOJIBI TIO PE3yJIbTaTaMm
MIPOBEJICHHOT O
IKCIICPUMEHTA.




Hab6maronarot 3a
CBOMCTBAMH HEMETAJJIOB,

150, COCIMHEHUN "
SIBJICHUSIMH,
IPOUCXOJIAIIMMHU C HUMHU.
O600uIeHNEe 14 [lepnoanueckuii 3aKOH u | CucreMaTu3upyor,
3HAHUU 1(0) ITepnonnueckas cucTemMa | 0TpabaThIBaIOT
XUMHUU 33 KypC XUMHUYECKUX 3J1EMEHTOB /I. MOJTyYEHHbIE HaBbIKH,
OCHOBHOM N. MenneneeBa. DU3NUYECKUH | IPEACTABIISIOT
LIKOJIBI. CMBIC  IOPAJKOBOIO  HOMeEpa | MH()OPMALIHIO 110 TEME.

IloaroroBka K
I'MA.

AJI€eMEHTa, HOMEpPOB Tiepuojia |
rpymibl. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWCTB AJIEMEHTOB U
WX COEIMHEHUW B TMepUojax u
IpYIIAxX B CBETE MPEACTABICHUIN O
CTPOCHUH aTOMOB AJIECMEHTOB.
3HayeHue MEPUOANYECKOTO
3aKOHa. BUAbl XMUMHUYECKHUX CBSI3EH
u THIIbI KPUCTALTNYECKUX
pemieTok. B3anMocBs3b CTPOCHUS
u CBOIICTB BEIIECTB.
Knaccuduxanus XUMHUYECKUX
peakuui 1o pa3InYHbIM
npu3HakaMm (4UCIO U COCTaB
pearupyroumx 1 00pa3yronmxcs
BEILIECTB; HATUYUE

rpaHullbl pazzgena (as; TErioBOU
addext; uU3MEHEeHue CTeneHei
OKHUCIICHUS aTOMOB;
UCITOJIb30BAHUE KATAIN3aTOPA;
HaIlpaBJICHUE MIPOTEKAHUS).
CKOpOCTh XMMHYECKUX PEaKIUi U
(akTopbl, BIUAIOIINE HA HEe.
OG6paTUMOCTh XUMHUYECKHUX
peakuuii M CrnocoObl CMEIlEeHUs
XUMUYECKOTO PaBHOBECHS.
IIpocTeie M CIIOXKHBIE BEIIECTBA.
Mertanibl 1 HEMETaJUIBL.
['eneTnyeckue psapl  MeTalla,
HEMeTaJa U MEPEXOTHOTO
Metaiia. OKCUIIBI U TUIPOKCHUIIBI
(ocHOBaHMA, KHUCJIOTBHI,
aMmdoTepHbIe TUAPOKCUJIBI),

conu. Mx cocraB, kinaccupukanus
U 00IMe XHUMHYECKHE CBOMCTBA B
CBETE TEOPUH DIIEKTPOJIUTHUECKON




AUuCCconuanuu.

Hroro: 102
yaca

Ilnanupyembie pe3yabTaThbl OCBOCHUSA YUeOHOW MPOrpaMMBbl.

OCHOBHBIC TTIOHSTHS XUMUH (VDOBGHB ATOMHO-MOJICKVIJIAPHBIX HDCHCT&BHGHHﬁ).

Y4YeHuK HaAy4YUTCH:

* OIIUCBIBATh CBOMCTBA TBEPABIX, )KUIKHX, TA3000pa3HBIX BENIECTB, BBIACIS UX
CYIIIECTBEHHBIE TIPU3HAKH;

* XapaKTEePH30BaTh BEIIECTBA IT0 COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIUBATh
MPUYUHHO-CJIC/ICTBEHHBIC CBSA3U MEXKITY JAaHHBIMUA XapaKTEPUCTHKAMU BEIECTBA;

* PaCKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHHA «aTOM», «MOJIEKYJIay», «XUMUICCKUN
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY, «BATICHTHOCTHY, HCIIONB3YS
3HAKOBYIO CUCTEMY XUMUU;

* H300pakaTh COCTaB MPOCTEHUIIIUX BEIIECTB C TTOMOIILI0 XUMUYECKHUX (DOPMYJT U CYITHOCTh
XUMHUYECKUX PEAKITUI C TIOMOIIBI0 XUMUIECKUX YPABHCHHI,

* BEIYHCIISITH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAKKe
MAaCCOBYIO JOTI0 XUMHUYECKOTO DJIEMEHTA B COCTUHEHUSX JIUIS OIEHKH UX TIPAKTUICCKOM
3HAYUMOCTH;

* CPAaBHUBATH MO COCTABY OKCHIBI, OCHOBAHHUS, KUCJIOTHI, COJIH;

* KJIaCCH(PHUITUPOBATH OKCHJIBI 1 OCHOBAHHUS 110 CBONCTBAM, KHCIIOTBI U COJIU IO COCTaBY;

* OIIUCBHIBATh COCTAB, CBOMCTBA M 3HAYCHHE (B MPUPOJIC U IPAKTUICCKOMN JACSITCILHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOAOPOA;

* TaBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMUICCKUX DIIEMEHTOB M BaKHEHIITNX
COCTMHEHUN €CTECTBEHHBIX CEMEHMCTB IICIOYHBIX METAJIJIOB M TaJIOTEHOB;

* MIOJIb30BATHCA TA00OPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MOCYIOM;

* POBOJIUTH HECJI0KHBIE XUMHUYECKHUE OIBITHI U HAOTIOCHUS 32 N3MCHCHUSIMHU CBONCTB
BEIIECTB B MPOIIECCE UX MIPEBPAIICHUIA; COOTIOIATh MPABIIa TEXHUKH O€30MaCHOCTH TIPU
NPOBEJICHUY HAOIIOICHUN U OIBITOB;

* pa3nu4aTh IKCIIEPUMEHTAITBHO KUCIIOTHI U MIEN0YH, TOIh3YSACh HHIUKATOPAMH;
OCO3HaBaTh HEOOXOIMMOCTh COOJIIOIEHUSI Mep 0€30MacCHOCTH MPH OOPAIIEHUN C KHUCIOTaMHU
¥ IETOYaMH.

Y4eHUK TOTYYUT BOZMOKHOCTh HAYUUTHCS:

* IPaMOTHO OOpaIaThCs C BEIIECTBAMH B ITOBCETHEBHOM KU3HH;

* 0OCO3HABaTh HEOOXOAUMOCTH COOJIFIOACHUS TTPABUII SKOJIOTMUECKUA 0€30MacHOr0 MOBEICHUS
B OKPYXaroIleH MMPUPOTHON CPEIIE;

* IOHUMATh CMBICT U HEOOXOAUMOCTb COOJTIOJICHUS MPENUCAaHUM, ITPEIaraéMbIX B
WHCTPYKITUSX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUU U JIP.;




* HCIIOTH30BATh MPUOOPETEHHBIC KITFOYEBBIC KOMIIETCHTHOCTH TIPY BBIMIOJTHEHUT
UCCJIEI0BATEIBCKUX MTPOEKTOB 10 U3YYEHUIO CBOMCTB, CITIOCOOOB MOYYCHHUS U
pacIio3HaBaHHUs BEUIECTB;

* pa3BUBATh KOMMYHUKAaTHUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEICTBA YCTHOU U
NUMCbMEHHOM KOMMYHUKALIMH MPU paboTe C TEKCTaMU y4€OHUKA U JOTIOTHUTENbHON
JIUTEpPaTypou, CIIPaBOYHBIMU Ta0IUIIAMU, IPOSBIATh TOTOBHOCTh K YBaKEHUIO MHON TOUKHU
3peHus PU OOCYKJIEHUU PE3YNIHTATOB BBHIOIHEHHON pabOThI;

* 00BEKTUBHO OLIEHMBATh MH(OPMAIIUIO O BEIIECTBAX U XMMUYECKUX MPOLECccax,
KPUTHUYECKHU OTHOCUTHCS K TICEBJOHAYYHOU MH(OpMaliy, HeTOOPOCOBECTHOM peKiIame,
Kacarolencsl UCIIOJIb30BaHMSI PA3JIMYHBIX BEILIECTB.

[leproIMYECKHI 3aKOH U IEPUOANYECKAS CUCTEMA XUMUYECKHUX JIEMEHTOB

JI. 1. MeunesneeBa. CTpoeHHE BENIECTBA.

Y4YeHUuK Hay4uTCH:

* KJacCU(DHUITUPOBATh XUMUYECKHUE AIIEMEHTHI Ha METaJUIbl, HEMETAJLIbI, 2JIEMEHTBI, OKCH/IbI
U TUAPOKCHUJIBI KOTOPBIX aM(pOTEPHBI, © HHEPTHBIE 3JIEMEHTHI (Ta3bl) /i1 OCO3HAHUS
BAKHOCTH YITOPSAIOYEHHOCTH HAYYHBIX 3HAHUU;

* pacKpbIBaTh CMBICH niepruoandeckoro 3akona Jl. M. Menaeneena;

* ONUCHIBATh U XapaKTEPU30BaATh TAOTUUIHYIO (POPMY MEPUOANIECKON CHCTEMBI
XUMHUUYECKUX PJICMECHTOB;

* XapaKTEpU30BATh COCTAB ATOMHBIX SJIEP U PACTIPEACICHUE YUCIIA JIIEKTPOHOB MO
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX IIEPUOJA0B NEPUOIUIECKON
CHCTEMBI, a TAK)KE KaJus U KaJIbIU;

* pa3nuyaTh BUJIBI XUMUYECKOW CBA3H: HOHHYIO, KOBAJIICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJIAPHYIO U METAJIINYECKYIO;

* U300paXkaTh JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU
CBSI3SIMM Pa3HOI'0O BUA;

* BBISIBJISITh 3aBUCMMOCThH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIIMUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISPHBIX, METAUTMYECKHX;

* XapaKTEepU30BATh XUMUUECKHUE DIIEMEHTHI U UX COCAMHEHUSI HA OCHOBE MOJI0KEHUS
AJIEMEHTOB B MEPUOIUYECKON CUCTEME U OCOOCHHOCTEN CTPOCHUS UX aTOMOB;

* OMKMCHIBATh OCHOBHBIE 3Talbl OTKPBITHUSA . 1. MeHaeneeBbIM epUOINYECKOro 3aKOHa U
MEePUOINYECKON CUCTEMbl XUMHUUYECKUX IJIEMEHTOB, )KM3Hb 1 MHOTOOOPa3HYIO HAYYHYIO
JESATEIIbHOCTh YUEHOI0;

* XapaKTEepU30BaATh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TTEPUOIMUECKOT0 3aKOHA U
MePUOANYECKON CUCTEMBI XUMHU4YeCcKux 3neMeHToB /1. 1. Menpaeneena;

* OCO3HABaTh HaYYHbIE OTKPBITHS KaK PE3YyIbTaT JUIUTEIHHBIX HAOJI0ICHHH, OIBITOB,
HAay4YHOU MOJIEMHKH, ITPEOIOJIECHUS TPYAHOCTEN U COMHEHHM.

Y4YeHUK IOJYYUT BO3MOKHOCTh HAYUUTHCS:

* OCO3HABATh 3HAUCHUE TCOPCTUUYCCKUX 3HAHHMH [Tl MPAKTUICCKOU JACATSIbHOCTH
YEJI0BEKA;



* ONUCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, PUMEHSIS TIOTUKY CUCTEMHOT'O aHAIN3a;
* IPUMCHSTH 3HAHHUS O 3aKOHOMEPHOCTSIX TIEPUOTNICCKON CUCTEMBI XHMUIECKIX
DJIEMEHTOB JIJIs1 OOBSCHEHUS U TTPEABUACHUS CBOMCTB KOHKPETHBIX BEIIIECTB;
* pa3BUBaTh MHOOPMAITMOHHYIO KOMIIETEHTHOCTD IMOCPEICTBOM YTIyOJIeHHs 3HAaHUI 00
UCTOPUY CTAHOBJICHUS XUMHYECKOW HayKH, €€ OCHOBHBIX TIOHSTHMA, IEPHUOTHIECKOTO
3aKOHA KaK OJTHOTO W3 BAKHEHIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX
JOCTHIKCHHSIX HAYKU M TEXHHUKH.

Y4eOHO- MeTOANYECKOE M MAaTEePHAJILHO -TeXHNYECKOe o0ecreyeHne

Jluteparypa sl yyalumxcsi:

Pabouas Terpaas. 9 knacc (aBropsl O. C. I'abpuensH, C.A. CnagkoB).
Xumus. 9 xknace. Yueonuk (aBrop O. C. I'abpuensn).

Xumus. 9 kiacc. DIEKTPOHHOE MYJIbTUMEIMHHOE U3/JaHuE.
DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypcbl 1 UHTepHeT pecypcebl:
Xumus. 8-11 knaccel. BupryanbHas maboparopus.

bonwmas suuukinoneaus Kupunna u Medoaus. /2006 r./
BupryanpHast xumudeckas mkosa http://maratakm.narod.ru
3aHuMaTeNbHAs XUMHUS: BCce 0 MeTayax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Ka6uner xumun: caiit JI.B. Paxmanogoii http://www.104.webstolica.ru



