(1, 1nended) suiugged 01039BUXHIU noxxdarres

€707 “TmeLsd

402001 6-8 BT

(anagodA H990ce0)

3 BIXHINIOIEhAQ0 KU

CBUNWMHX»
Sranradi Awongand ou ewwediodu sBenoged
€TOT vLoAiavgey J
..S vloAlde Aﬁ\\rvv L0 \ U CZOT B LoAaan :me 10
%Mm%%\_ LITOTT. %OA _O@f Ju%: woeend] ] PETHHIN =
o OTi» =%
2o
5

HATKIIG LAY

dg A ou edoryaduir aIraLiLIINEE

«LYTOTT» KOY.10

«QHYHLOOVILIOD”

CNI0IOHXIL JITHHOHTIINE LIV » puneaocedgo dLnayp»

sunamkadnA 30141:3.1290£8dgOJNGO0 IOHLIN

[ N OWAITI ¥ roxoLod]

«OHAJLOWDIVI?

17019 301 1IARIAIOL JOHLIEIGO)



NOSICHUTEJABbHAS 3AINUCKA

[porpamma 110 XHMHIL Ha YPOBHC OCHOBHOIO o0uiero oOpazoBaHus
cocTaRlleHa Ha ocHoBe TpeboBaHMii K pesyilbTaram OCBOCHHSA OCHOBHOM
oOpa3oBaTelibHOMH 1POrpamMMbI OCHOBHOI'O obuero oOpazoBaHs,
npeacrasiertbix 8 PrOC 00O, a TakKKe Ha OCHOBC (enepanbHoil paboueit
NpOrpaMMbl BOCHHTaHMS M € YUETOM KOHUCHIIMH NPCHOAaBaHiA yueOHOro
npejvera  «XiuMis» B 00pasoBaTCAbHLIX  OPraHi3aliAz Poccuiickoii
dejepatium.

[lporpamma 1o Xumun 1a€T NPEACTaBICHUE O LEIX, obuieit cTparerun
oOydeHHs, BOCIHTAHWUSA M Pa3BHUTHA 00y4aloLUMXcs CPe/ICTBAMH yueOHOro
npejaMeTa,  yCTaHaBjiuBaeT o0sizaTellbHOe  MPEeJIMETHOE  CO/JIEPIKAHNE,
[peycMarpiBaeT pacipelelicue ero 1o kiaccam i CTPYKTYpPHPOBaHHE T10
pasjgenaM W TEMam MporpaMmbl 1o XHMHUH, OMPEACTACT KOMMYCCTBEHHBIE U
Ka4ECTBCHHbIC XapaKTepHeTHKi cojlcp7KaHmsl, PCKOMEHJIyEMYHO
HOCIICLOBATENLHOCT  M3YUEHHS  XUMHUH € Y4CTOM MEKITPEIAMETHBIX U
BHYTPUNPEAMETHBIX  CBSI3CH,  JIOTTIKII yueOHOro npouecca, BO3PaCTHbLIX
ocobeHHOCTEll  0OyualolmXes, ONpeAenacT BO3MOKHOCTH nmpeaMera s
peanusaiin TpeboBaHNI K pe3yibrarTam OCROCHIs OCHOBHOI 06pa3oBaTelbHOM
NporpamMMbl Ha ypoBHE OCHOBHOTO 001Iero oopaszopatis, a TaKKe TpeboBanuit
K pesyisraram OOyueHis Xumin Ha ypoBte ielieil u3yueHus npejamera u
OCHOBHbBIX BIIOB yieGHO-T103HABATE/ILHON JCATEILHOCTH oOyuarolierocs o
OCBOEHUI) YUEOHOIO COACPIKAHMS.

Juaie XHUMUH CIYKUT OCHOBOH Juts (hOpMHPOBAHHS MUPOBO33PEHNS
obyuaroulerocs, ero fpecTaBieHil O MaTepHabHOM CAMHCTBE MUPA, BAZKHYHO
ponb HrpatoT (hopMipyembIe XHMIIeli NpeacTasienis 0 B3anMONpPEBPALLCHIIX
JHEpru¥ M 00 DROIIONHMI BEIIECTB B MPUPOAE, O MyTAX peleHns rIodabHbIX
npobiemM yCcTOHIHBOIO PasBHTHA qeJIoBeYecTBa — ChIPhEBOI, JHEPreTHYECKOil,
MHILEBOI M HKOJIOIHYeCcKol 0e301macHoCTH, 11po0GJIEM 34PABOOXPAHECHHA.

M3yueHHe XUMHH:

criocodeTByeT  peanusaiin BO3IMOKHOCTEIl Uil camopasBuTHia 1
hopMMpOBAHMA  KYJABTYPBI  JITHHOCTH, cé  obmeil ¥ (QyHKUHOHANBHOH
rpaMoTHOCTH,

BHOCHT BKNAA B (POPMUPOBAHUE MBILUICHHUS 1 TBOPHECKHX cnocobHOCTEN
oOyuaroninxes, HABbIKOB X CAMOCTOSTC/IbHOI  yueOHOH  1eATC/ILHOCTH,
IKCTICPUMEHTAIIHBIX ¥ HCCIIE/I0BATEIILCKHX yMeHuii, HeoOXOIUMbIX Kak B
[TOBCEJIHEBHOI KM3HH, TAK 1 B po(eCCHOHAIILHOIM JeATEILHOCTH,



3HAKOMMT CO CHELH(HKON HAyUHOro MbIUICHHS, 3aK/IaAbIBacT OCHOBbI
LeTOCTHOrO  B3MMSAa Ha CAMHCTBO  MPUPOAbI W 4eloBCKa, ABJIACTCAH
OTBCTCTBEHHBIM JTAIlOM B (POPMIPOBAHITH CCTECTBEHHO-HAYHHOIT I'PAMOTHOCTH
00y4aronXcs;

CIIOCOOCTBYET (popmMIPOBAHHIO LEHHOCTHOTO OTHOUIEHHSA K
€CTECTBEHHO-HAYUHbBIM 3HAHHAM, K IPUPO/IC, K HCIOBCKY, BHOCHT CBOIl BKJIAJ B
HKOIOTHUECKOE 00pa3zoBaHue 00y4aINXCA.

Jlattplie HanpapieHus B 00y4eni Xumnm obecrieunpaloTcst criennduKon
cozepskanus  ydednoro  npeamerd, KOTOPBIH  SBASETCA  11e/1arorHYeckn
aJlanTHPOBAHHBIM OTPAZKCHHEM 6a30BOIT HAYKH XHMIH Ha OTIPEIAEIEHHOM JTare
cé pasBUTHS.

Kypc Xxumui Ha ypoBHE OCHOBHOIO obutero obpazoBanus OpHEHTHPOBAH
Ha OCBOEHHEe O0y4alolINMMCS CHUCTEMbI IepBOHAYAJBHBIX MOHATHI XHMHH,
OCHOB HEOPraHMUCCKON XHMHH M HCKOTOPBIX OTACALHBIX 3HAUMMbIX TOHATHH
OpraHH4eCcKOi XHMHI.

CTpyKTypa ColUepKaHus MPOrpamMMbl 10 XUMHH chopMUpOBaHA HA OCHOBE
CHCTEMHOrO noaxoia Kk eé msyuennto. Coneprianne CkiAaAbIBacTes I3 CHUCTEMBI
HOHATHH O XMMHYECKOM 9JIEMEHTE W BCUIECTBE W CHCTEMDbI MOHATUI O
xuMuueckoii peakiyin, O0¢ T CHCTCMbI CTPYKTYPHO OpraHn30BaHbl M0
MPUHIAILY TTOCJIEI0BATEIIFHOI0 Pa3BHTHA 3HaHWIl Ha OCHOBE TEOPETHUECKHX
[pecTaRIeHnil pa3inoro yposH::

— ATOMHO-MOJIEKYJIIPHOTO YHCHIISI KAK OCHOBbI BCEIO eCTECTRO3HAHNS,

— [lepnojan4ecKoro 3aKoHa J1. M. MenjeseeBa Kak OCHOBHOIO 3aKOHA
XUMHMH;

— yUEHMsl O CTPOEHHH aTOMa 1 XMMHUYECKO CBA3M,

— npescTraplienuit 00 AIIEKTPOJIMTHYECKOH Jcconnallni BEIIECTB B
pacTBopax.

TeopeTuueckne 3HAHWS PACCMATpUBAlOTCH  Ha OCHOBE IMITUPHUECKH
MOAYUYEHHBLIX H  OCMBLICICHHDBIX (akToB, pa3BHBAIOTCA MOCNCA0BATCILHO oT
OJIHOTO  YPOBHS K JIPYromy,  BbIMOIHAA dynxin  oObsicHEHHA W
[POTHO3IPOBAHMS  CBOMCTB.  CTPOCHIA 1 BO3MOKHOCTEI  1TPaKTH4ECKOro
NPUMEHEHTS 1 [T0JIyHCHIA H3YHAEMBIX BEIIECTB.

Ocsoenne  1porpaMmbl 110 XHMHH criocobersyer  (hOPMHPOBAHITIO
npejcTasiieHus 0 XUMIUECKOT cocTapsitonieil Hay4HOH KapTuHbl MHUpa B
JIOTHKE €€ CHCTEeMHOIT TIPUPOJibl, IIEHHOCTHOIO OTHONICHA K HAy4YHOMY 3HAHHIO
W MeTonam 1o3HaHus B Hayke. M3yuenne Xumnn npoucxoanT ¢ [pHBJICYEHHEM



3HAHMI M3 paHee H3y4eHHBIX Y4eOHLIX MPEAMCTOB: «OKpy)alOUWMd MHP»,
«Buonorus. 5-7 knacchi» u «Duznka. 7 Knace».

[Mpy  M3ydEHHM XHUMUH  TIPOUCXO/NT (opmupoBaHue 3HAHHUI OCHOB
XHUMUUECKoli ~ Haykm  Kak  oOliacTi  COBPEMEHHOTO  €CTECTBO3HAHMA,
[PaKTHYECKOI AeATeJIbIOCTH HeJIOBEKA I KaK O[IHOr0 W3 KOMIOHEITOB MHPOBO
KylbTypbl. 3ajada y4eOHOro npeamera cocTont B (opMHPOBAHHH CHCTEMbI
XUMHUUYECKUX — 3HAHMI

paskHeimnX  (pakToOB, TIOHATHI, 3aKOHOB U
TEOPETHYECKHX T1OJIOKEHMIT, JIOCTYIHBIX 06001EeHHiT  MHPOBO33PEHYECKOTO
xapakTepa, A3blka HayKH, B [PUOOIIEHII K HAY'BIM MCTOLAM MO3HAHMS TIPH
M3yUEHHI BCLUECTB 1 XHMHUCCKIX peakuwiii, B (popMHpoOBaHHK 1 Pa3BHTHH
[103HABATEILHBIX YMEHHMHE M HX LpHMCHCHHHN B yueOHO-1103HaBATENIbHON 1
y4e6HO-NCCIIEI0BATRNILCKOM  JIesTelIbHOCTH, OCBOCHHU  IpaBiil 0e30nacHoro
oOpalleHns ¢ BEUeCTBaMi B [OBCEIHEBHON KH3HU,

[Ipy u3ydCHUM XHUMUM HAQ YPOBHC OCHOBHOTO obuiero obpasoBaHus
BAKHOE 3HAUEHUE MPHOOpEst TAKNE 1CITH, KaK:

— (popMHPOBAHHE HHTCIUIEKTYAILHO pa3BUTOIl  JIMMHOCTH, rOTOBOIN K
camM000pa30BaHII0, COTPYAHHUECTBY, CAMOCTOATEALHOMY MPUHATHIO PELUEHHH,
CMOCOOHOI aanTHPOBRATLCS K OBICTPO MCHAIONIMMCS YCIOBHAM KH3HI,

—  HanmpaBjAeHHOCTL  O0yueHWst Ha  CHCTEMATHHECKOC puodIeHue
OGyUAIOIIHXCS K CaMOCTOATENLHOT [03HABATENILHOI AEATEILHOCTH, HAYYHBIM
MeTolaM 1103HaHUs, (POPMUPYIOUIMM MOTHBALMIO H PA3BHTHE crocoOHOCTEHR K
XHMUH;

—  olecneycHiie YCIIOBHIT, CII0COOCTBY IOLLMX npHoOpeTEHIIO
00yyaoIMICs  OnbITa pa3noobpasiioii  jlesTe/bHOCTH,  [O3HAHMA
caMOTIO3HAHIs, KIIOUEBBIX HABBIKOB (KIIOYCBBIX KOMIIETEHLMT), MMEIOLHX
YHMBEPCAILHOE 3HAUCHME JUTA PA3TNHHBIX BHAOB JIESATENBLHOCTH;

— Qopmuporanue obmeit pyHKIHOHANBHOH 1 ecTeCTBEHHO-HayYHOH
FpamMoTHOCTH, B TOM 4HCIC yMeHuii  00bACHATL W OLCHMBATE - ABJIEHNS
OKPYJKAIOLLEro MUPa, HCMONbL3Ys 3HaAHMS 1 OTbIT, MoJy4eHHbIE MPH H3YYEHHH
XUMHH, NPHMEHATL WX TMPH pencHui npo6nemM B MOBCCHEBHON KH3HI
TPYIOBOI JIEATELHOCTH]

—  ¢opmupoBanic y 00OydaroLLXcs ryMaHHCTHYECKHX OTHOLLIEHUIH,
HOHUMAHNWS 1EeHHOCTH XHUMHYECKHX 3HaHuil s BLIPAOOTKH IKOJIOTMHECKH
1e/leco0BpazHoro 1OBS/IEHIs B ObITY 1 TPYJLOBOIT JIEATEIILHOCTH B LICHAX
COXPAHEHNS CBOETO 3/10pOBbA H OKPYZKAIOILEH 1TPUPOJIHON CPEJIbI;

— pa3BUTHE MOTHUBALMK K 0OyueHHIO, crocobHocTe K CAMOKOHTPOIIO 1
CAMOBOCHIUTAHMIO HA OCHOBE YCBOGHHs OOLIEYESIOBEHCCKHX LIEHHOCTEH,



FOTOBHOCTH K 0CO3HAHHOMY BLIGOPY HPOQIIIs 1 HATIPABICHHOCTH JajibHeero
o0yuenns.

Icuxo1020-1€0a202UYeCKs XapaKkmepucmura ooyuarowuxcs ¢ 3I[1P

O6yuatonecs ¢ 3I1P BapuanT 7.1 nocTUraroT K MOMEHTY MOCTYTUICHNS B
LIKOJTY YPOBHSI TICHXO(I3HUECKOT0 PasBUTHA GJIM3KOTO K BO3PACTHOI HOPME, HO
OTMEUAIOTCS TPYAHOCTH TTPOH3BOIILHOI  CAMOPCTYJIATII, NpPOsIBIISIONIENCS B
YCIOBUAX JICATEIILHOCTH 1 OPraHH30BAHHOTO HOBC/ACHMS, W Ipu3HaKy o0ueH
CONMATBHO-3MOIIHOHALHO HE3PEJIOCTIH.

Kpome TOro, y JaHHOH KaTeroph 0OyuaroUIMXcs MOryT OTMEUaThCs
MPU3HAKH JIETKOM opraHnyecKkoil HeAOCTaTOHHOCTH LEHTPaIbHOI  HEPBHOI
cucremnl  (IIHC).,  Beipaxatouipecs B [OBBIIICHHON  MCHXHYECKOH
HCTOHIAEMOCTH ¢ COIYTCTBYIOUIHM CHHIKEHMEM YMCTBEHHOI
padoTOCIIOCOOHOCTH 1 YCTOHUMBOCTH K MHTEUICKTYaJIBHBIM H IMOLIMOHAIILHBIM
HArpy3Kam.

[ToMyMO TEpPEUHCIIEHHBIX  XapakTePHCTHK, Y 00y4atoInXcst  MOTYT
OTMeuaThesi THIMHUHBIE, B Pa3HOH CTElEHH BbIPAKCHHBIC, JMC(YHKIMN B
chepax [POCTPaHCTBEHHbIX [peACTaBNEHHH, 3pUTEIIbHO-MOTOPHOI
KOOpAHHAUWH, (POHETH KO-(DOHEMATHHUECKOTO Pa3BUTHA, HEMPOANHAMUKH W AP.

Ho npu yrom Hadiro1aeTCs yCTOHUMBOCTh (DOPM alanTHBHOIO MOBE/ICHHA.

Ocodvie oopaszoeameibisle nompeoHocmu

- ajanranus OCHOBHON 06111e0Bpa3oBaATENLHON IPOTPAMMbI HAUATBHOTO
o0OLero odpazoBatiis ¢ y4eToM HEOBXOLIMOCTH KOPPEKLIMH TICHXO(H3NHECKOTO
pa3BUTHS,

- oBecrievenie 0coboii 1pocTpaHcTBEHHol 1 BPEMEHHOH OpraHu3alin
o6paszoBartelbHOI cpeiibl C yUCTOM Gy HKIMOHAIBHOTO COCTOSHUA LeHTPalbHOH
HEPBHOI  CHCTCMBI (LLHC) u  neifipoanHaMiKn  MCHXHHCCKHX MpoLEeCcCcoB
obyuaronmxcst ¢ 3I1P (OBICTPOH MCTOIAEMOCTH, HI3KOI paboTOCTIOCOOHOCTH,
HOHIDKEHHOTO 00111ero Tonyca 1 jip.);

_ KOMIUIEKCHOE  COIPOBOKICHHE, — TapaHTHPYIOWICE roJryueHune
HEOBXOMMMOFO JICUCHHS, HAMPABACHHOTO Ha yIyHIICHHNE festenbroctn LIHC u
HA KOPPEKILHIO TOBE/CHNS, @ TAKKE CrCIMATIbHON  [CHXOKOPPEKIIMOHHOT
[TOMOLLM, HArpaBJICHHON Ha KOMIICHCALWIO Je(pMIMTOB  DMOUMOHATIBHOTO
passiTus, (popmupoBanie oCcO3HAHHOI  camMoperylsinn [103HaBATE/IbHON
NEeATENbHOCTH W MOBE/ICHHS,

- opramsaitg  npoiecca o0yucHHs € Y4CTOM crienpuKH  YCBOEHMsI
3HaHMil, YMEHHH 1 HABBIKOB o6yuatonuimuca ¢ 3P ¢ yqeToM TeMIIA yueOHON
paborbl ('1oniaroBomM» npethaBlieHnu marepualia, JI03MPOBAHHON  TIOMOLILH
B3POCJIOro, HCIOIb30BAHNH cheunanbibiX METO10B, NpHEMOB 1 CPEICTB,



cnocoBCTBYIOWNX KaK 00wWemMy passiTiio oByuaroLierocs, Tak 1 KOMIEHCaLHH
WHMBUAYANBLHBIX HEOCTATKOB PA3BUTHA)]

- yuET aKTyalbHbIX M [TOTCHILHAIBHbIX [103HABATENLHBIX BO3MOKHOCTEH,
obecrieyeHne  MHNBILYalbHOro  TeMIla obyuennss ¥ TPOJBHKEHUST B
06pa3oBaresibHOM [IPOCTPAHCTBE /Ul PASHEIX Kateropuii o0y4arommxes ¢ 3I1P;

- ppoduiakruka 1 KOppeKinA COLLMOKYJILTYPHOH M LLIKOJILHOM
Je3aianTaimnm;

- HOCTOSHHDBLH (I101IAT0BBIIT) MOHHTOPHHI PE3YIIbTATHBHOCTH obOpasoBaHHsl
1 cGOpMHPOBAHHOCTH COLMAILHON  KOMIIETeHIMH 00yyatoumxes, ypoBHd 1
AMHAMIKH TICHXO(H3HYECKOTO Pa3BHTHA,

. obecrieueHme  HENPEpBIBHOTO  KOHTpOId 34 CTAHOBJIEHUEM
yL-ie6Ho—nomaaa're,ubnoi'-'l NesITeNbHOCTH oOyuaronerocs C 311P,
[POLOJIZKAIOLLErocs 10 JHOCTHAKCHIL ypOBHs, [103BOJISIIOLIEI0 CHPABIATLEA €
yueOHBIMIT 321aHUAMI CAMOCTOATCIILHO:

- [IOCTOSIHHOE  CTHMYIIHPOBAHHE [O3HABATEIILHOI  AKTHBHOCTH,
nobyxkaeHre uHTEpeca K cebe, okpyKarouiemy IpeAMETHOMY H couuanbHOMY
MUPY;

- [OCTOSHHAS TOMOLLL B OCMbICICHUH  H pacuIMpeHri KOHTEKCTA
yCBAMBACMBIX 3HAHMIL, B 3aKPCIUICHIH i COBCPUICHCTBOBAHHMH OCBOCHHBIX
YyMEHNI;

. crnenmanbHoe olyuenue  «1epeHocy» chopMUPOBAHHBIX JHaHul W
yMeHHI B HOBbIC CHTYALIN BIAUMOLEHCTBHA C AEICTBUTEIILHOCTBIO,

- HOCTOSIHHAS AKTyajn3alius 3HaHui, yMeHUil 1 0/100pAEMbIX 0011eCcTBOM
HOPM NOBE/ICHNA]

. MCIIONB30BANHNE MPEUMYIIECTBEHHO MO3HTHBHBIX CpEJICTB CTUMYJIALHH
AeSITENLHOCTH 1 [TOBEACHUS,

- pasBuUTHC W oTpaboTka  CpeiCTB KOMMYHUKaIMK,  [PHEMOB
KOHCTPYKTHBHOIO —ofuienus M p3anMojieiicTBUA  (C  uneHami  CEeMBH, €O
CBEpCTHHUKAMH, € B3pociibiMi),  POPMUPOBAHHE HABBIKOB  COLIMAJIBHO
0100pSIEMOTO MOBCACHUS]

- CrelasbHas ICHXOKOPPEKILOHHA HOMOIILb, HarnpasicHHas Ha (opmMi

poBaHKe ClI0COOHOCTH K CAMOCTOSTENLHON OpraHu3alni cOOCTBEHHOM
JeSTeNbHOCTH 11 OCO3HAHMIO BO3HMKAIONMX  TpyiHocTell, (opMHpOBaHHE
yMEHHs 3anPallnBaTh 1 MCTONL30BATE MOMOLILb B3POCIOro;

_ oBecreucHite B3alMO/ICHCTRIS CCMbIL T o6pazoBaTebHOI OpraHu3allti
(COTpY/AHHUECTBO € POJHTCIAMIL, AKTHUBI3AINS  pecypcoB  ceMbH UL
dbopmupoBatns  CONMAILIO AKTHBION  TO3WIMK,  HPaBCTBEHHBIX N
OGLICKYJILTYPHBIX LEHHOCTEH).



O6uiee 4MCIIO HacoB, OTBEAEHHBIX i H3yHeHHs XHMIH Ha YPOBHE

OCHOBHOTO 00111er0 00pa30BaHKs, COCTABIACT 136 yacos: B 8 knacce — 68 yacoB
(2 yaca B HCJ/ICIHO), B 0 Kiacce — 68 uacor (2 vyaca B HCJ1EITH).
Jiist Kaxk/loro Kjiacca 11pejlycMOTpeHo pesepBHOE yueOHOE BpeMst, KOTOPOC
MOZKET OBITh MCMOJIB30BaH0 YHaCTHHKAMH oOpa3zoBarellbHOro lpouecca B UEJX
(popmupoBaHis BapHaTHBHON cocTtapisiioleil 00pa3zoBaTesbHOro npouecca u
paclipeieisercs yUNTCIICM B pamKax KaJIEHIaPHO-TEMATHHECKOTO
rutanuposanus. [lpi 5Tom obsaresbias (MHBapHanTHas) 4acTh COJACPIKAHMA
rnpejMeTa, ycranonicinas pabouei HPOIPAMMOii, 1 Bpems, OTBOUMMOE Ha et
H3yUEHHE, JLOJIKHbI ObITh COXPAHCHBI MOJHOCTDIO.

BocnurarebHblil MOTCHIHA NPEAMETA «XHMHA»

Bocnurare/ibHbli TOTCHIHA MPEAMET «XnMUg» B COOTBETCTBHHU €

[Iporpammoit BOCTIMTAHNA PeannsycTes uepes:
- npuBiedenne  BHUMaHHA ofyuaounxes K - UEHHOCTHOMY ACIEKTY
H3ydaeMbIX Ha ypoKax ABJIEIHiT, Opranu3aimio nx padoTkl ¢ noJiydaemMoi Ha
ypoke CouHanbHO anawiMoit  nuopmaumeii  —  MHULMMPOBAHME  €C
06CykISHMS, BEICKA3bIBAHNA 0GyHAIOUIHMICSA CBOCTO MHCHMA 110 €€ TOBOLLY,
BLIPAOOTKH CBOETO K HEH OTHOUICHHI,
- JIEMOHCTPALLHIO 00yHaloIMCst TPHMEPOB OTBETCTBEHHOrO, IPAX/1aHCKOIo
[TOBEJIEHMS, TIPOSIBICHHMS Y IOBEKOITIOOMS 1 JI0OpOCepIeHHOCTH, HEPE3
10/160p COOTBETCTRYOIINX TCKCTOR JUIA yTEeHMS, 3a/1a4 JUlsd peicHus,
poO/IeMHbIX cirryatytii juis 00Cys IeHns B KIACCE,
- NPUMEHEHHC HA YPOKAX UHTCPAKTHBHRIX dopm paBoThi ¢ 00YHAROIIMMHUCS:
HHTENICKTYAIbHBIX HIP, CTHMYIIPYOHLITE [103HABATEIILHY O MOTHBALIHIO
oByHaroNMXes; AMJAKTHIECKOTO TeaTpd, r71e TIoNydeHHBIE Ha YPOKE 3HAHNA
0OLIrPBLIBAIOTCA B TCATPANIBHbIX NOCTANOBKAX, MCKYCCHIT, KOTOPBIC Aat0T
00y uaroLIMCs BO3SMOKHOCTH NPUOOPECTH ONBIT BE/ICHHA KOHCTPYKTHBHOIO
Manora; rpynnoBol padoThl Hin paBoThl B Napax, KOTOPkIE yHaT
00yuarounxcs KOMaHAHOIl padboTe 1 B3aHMMOACHCTBUIO C APYTHUMH
00yyaroLHMHCS,
- puMLMMpoBaHue Mo TOMIEPTKKY CCIe/l0BaTeNIbCKON  AeATENbHOCTH
oGyHatoNXCs B paMKax peajtsaiit ML HIIMBHLYAbHBIX W TPYTITIOBBIX
HCCIenoBATENBCKIX  IPOEKTOB, 4TO  Hact 0OyHaloUMest  BO3MOKHOCTD
npuoOpecT  HaBbIK CaMOCTOSTENBLHOIO  PELICHHA TeopeTHUECKOH
npobJeMbl, HABLIK TCHEPHPOBAHIT u odopmieHns COOCTBEHHBIX UJIEMN,
HABBIK YBAXKHTEILHOTO OTHOUICHIE K yy/KHM  HjesaM, OQOopMIICHHBIM B
paborax JIpyrux HecsejoBaresicit, HapbiK 1yOIHIHOTO BhICTYIUICHUSA TEPEN



ayIHTOPHUEH, aPryMEHTHPOBAHHA 11 OTCTANBAHIL CBOEI TOUKH 3pEHHSL.



CONEPKAHUE OBYHEHUA

8 KJIACC

[lepBoHauaibHbie XHMHYECKHE MTOHATHA

[Ipeamer xumin. Poiib XIMIH B KH3HH HEJIOBEKA. Xumus B cucreme Hayk.
Tena u Belecrsa. Pu3nyecKue CBOHCTBA BEHICCTB. ArperarHoe COCTOsSHHE
geuiecTs. TMoHsTME O METO/AX IO3HAHMSA B XHIMHH. Yuerbie BEIECTBA U CMECH.
CriocoBbl pa3jielietiisl CMECEi.

ATOMBl M MOJIEKYJIBI. XHUMHHYECKHE DIIEMEHTDI. CUMBOJIBI XUMHYECKHX
ynemMeHToB. TIpocTbie 1 CIIOKHBLIE BELECTBA. ATOMHO-MOJIEKYIIPHOE YHCHHE.

Xyumudeckas (opmysia. BajenTHOCTh aTOMOB XHUMHHCCKHX 9IIEMEHTOB.
Jakon MocTOANCTBA cocrasa Beuects. OrnocuTenbHas  aTOMHAA Macca.
OrHocHTEIbHAS MOJICKYJIspHas Macca. MaccoBas 101151 XHUMHHECKOTO JJIeMEHTA
B COCAMHEHMH.

KonuuectBo  Beuieersa.  Moib.  MorsipHas  macca. B3anMOCB3b
KONTMYECTBA, MAcChl M HUCIA CTPYKTYPHBIX EIMHHIL BEUIECTRA. Pacuérel 110
Gopmynam XUMHYECKIX COEHHEHMIT.

OusMueckue N XUMHUECKHE siBleHus. XUMHYECKas peakuns 1 g
NpH3HAKK. 3aKOH COXPAHEHIs MACChL BCHICCTE. XUMHUUECKHE YPaBHEHHUS.
Knaccuukarusa XHMHYECKUX peaxiuii (coe/tMHEHN, pasJIOKEHN, 3aMEeIeHNs,
obmeHa).

Xumuueckuit YKCRepUMEnn:

AHAKOMCTBO C XMMHUUECKOI 110CYy10i, paBrjiamMu paboThl B 1a0OPATOPHH
npuémamn - obpaienms ¢ nabopatopHbiM  000pY/I0BAHKMEM,  H3YUEHHE 1
omucanne  (U3MUCCKUX  CBOMCTB 00pasuoB  HEOpPraHHYECKHX — BELIECTB,
nabmionenie (PH3MUCCKIX (MapieHne Bocka, TasHne Jbad. pacThpatie caxapa
B CTYIKE, KHMEHHE M KOHICHCALHS ROMIBI) M XMMHYECKMX (ropeHue CBCUH,
MpOKAJIMBANNE ME/HOIl  IIPOBOJIOKH, panmMoseiicTBIie Mejia € KHCJIOTO#)
geennii. HAGMIOIEHME 1 OICAaHUEe MPH3HAKOB [IPOTCKAHI XUMHYECKHX
peakumnii (pasioKeHne caxapa, B3AUMO/CHCTRIE CEPHOI KHCOThI € XJTOPHIAOM
Gapus, pasiokKeHHEe THAPOKCHIA MCE/IH (1) npu HarpeBaHum, B3aKMOJIEHCTBHE
;Kernes3a ¢ pacTBOPOM CONM Me/IH (1), u3yuenue cnocoOoB pasieNiecHNs cMecen: ¢
MOMOILLIO MarnuTa,  (uisTpoBanme,  BbiapuBatnc, AUCTUILISALLNS,
xpomatorpaus, MpoBeaeHHe OUHCTKH noBapeHHoi comu, HabMOACHHE H
OMMCAHNE  PE3YJbTATOB  HPOBC/CHUA  OIbITd, WITKOCTPHPYOIIETO  3aKOH
COXPAHEHUS MACChl, CO3/IAHNC Mojielieil MosieKyl (11apocTepKHEBLIX).

Baskueiine npeicTapuTe/n HEOPraHmeCKux BCIIECTB



Bozayx — cmech razos. Cocrap BO3LyXa. Kicnopoa — 21eMeHT 1 MpoCToe
geltecTro. IHaxosaenue Kucaopoaa B MPUPOAC, puzrueckue U XMMHYECKHE
croitcTa (peaximnn ropeHus). OKCHIbL [MpumeHeHne Kiciopoua. Croco0sl
MoJNyueHHs Kuciopoja B Jraboparopun I POMBIIUICHHOCTH.  KpyroBopot
kucsopoaa B rpupojie. O30H — ajuloTpoliias MOAM(UKaLHs KHCI0poa.

TenioBoii HPeKT XUMHUCCKOIT peaKiii, TEPMOXUMHHIECKHE ypaBHEHMUS,
yK30- W 9HJOTEpPMUUCCKIE peakimi. Tormso: yrojb 1 METaH. 3arpasHeHue
BO3/LyXa, YCHIIEHHE 1apHHKOBOTO s(pexra, paspyliete 030H0BOIO CIIOH.

Booposil — MNIEMEHT U 1POCTOC BELICCTBO. [laxoxeHue BOILOpOJIA B
npupone, (QuMueckue Mo XHMHYCCKIE coiicTBa, MpHUMEHEHHE, Ccnocolsl
nonydenus. Kuciorsl u CoJu.

MoutsipHblii 00bEM ra3oB. PacueThl 10 XHMHUECKHM ypaBHEHHSIM.

dusuueckile cpoiicTea BOoabl. Boda Kak pacTBOPHUTCIIb. PacTBOpBI.
Hachiilelble 1 HCHaChiueHbe PacTBopbl. PacTBOPUMOCTL BEIICCTE B BOJIE.
Maccosasi jofs  BeuiecTea B pactpope. XHMHYECKHE CBOIiCTBA BOJbL.
OcroBanysi. Ponmb pacTBOpPOB B MPHPoOJE U B JKM3HI HCJIOBEKA. KpyrosopoT
BO/bI B NPUPOJE. 3arpsisHEHNC MPHPOLHBIX BOA. Oxpana 1 04HCTKa NPUPOIHBIX
BOJL.

Knaccudukaring HCOPraHmiCcekix cocunennii. Oxenibl. Kitacenduxariis
OKCIJIOB:  cosieoOpasytomie  (OCHOBHbBIC,  KHCIOTHBRIC, amdoTepHbie) U
neconeodpasyroniie. Homenknarypa OKCHIOB. dusnueckre W XUMHYECKHE
cpoiicTa okciaoB. [TonyHeHne OKCHAOB.

Ocuoanus. Kiaccngurarims OCHOBAHMIT: wIENIOUM W HEPACTBOPHMBIC
ocuosaiis. Hometknatypa octiosatuii. @usnueckne n XHMMUUECKIe CBOHCTBA
ocrosanuii. [Tonyuenne OCHOBAHMIL.

Kucnorbl. Knacendukawus kuenot. Homenknarypa KHEnoT. du3nyecKue u
CHMUYECKHE CBOMCTRA KWCIOT. P aKTHBHOCTH MCTAJIOR H. H. beketona.
[Tonyuenue KHCIOT.

Conn. Homenkarypa coseii. @n3nyeckye 1 XHMuHeckne cBoiicTBa COJICH.
[lonyucHue concit.

[eHeTHYECKAs CRSI3h ME/K/LY KJIACCAMH HEOPraHNYCCKIX COEJINHEHHI.

Xumuyeckuil IKCnepumMeni:

KAUECTBEHHOE  OfpE/elieHne  Cojepkanus  KHCI0poid B BO3/YXC,
nonydeHue, coOUpaHue, PACro3HaABAHNC H u3ydeHue CBOKMCTB KMCIOPOAR,
nabniofenye  BaumojelicTBis  BEECTB € KHCIOPOAOM U YCJIOBHS
BO3HUKHOBEHUS W [peKpanieHng  ropeHiti (mowapa), O3HaKoMmJIeHHe C
obpaziiaMii  OKCHJIOB W Onucaine I cBOfiCTR, noJytuenne, CcoOMpaHue,
pacrnosHaBatie 1 H3yHeHHC cpoiicTi BOJAOpOLA (l'opem-le), B3aMMOJIeHCTBUE



BOJI0pO/A € OKCHAOM MCIH (11) (BO3MOYKHO HCTIOJIL30OBAHIE BHICOMATEPHAJIOB),
wabmogenie 00pa3uoOB  BELICCTE COfMuecTBOM | MOk, HCCIENOBAHHE
ocobeHHOCTEH  pacTBOPEHIA BelllecTs € Pa3finuHOH pacTBOPHUMOCTBIO,
[IPUTOTOBJIEHNE pacTBOPOB € onpenenéHHoil MACCOBOIA jiofiell pacTBOPEHHOTO
BeliecTsa, B3AUMOJEHCTBHE BOLBI € meTasuiaMu - (narpuem 1 KaJIbLIEM )
(BO3MOXKHO  HICTIOJIL30BAHNUE BIICOMATEPHAIIOR),  HCCIICNOBAHNC 00Opa31oB
HCOpraHHUECKHX  BCUICCTB pasJMUHbBIX  KJTaCcCoB, yabJtofeHne U3MEHCHKA
OKpacky — MHJIMKATOpoB B pacTBopax —Kncjor i jesioueit, n3yudeHue
B3aMMOJCICTBUS OKCuaa MEIH (11) ¢ pacTBOPOM cepHoii KMCIIOThI, KHCIOT C
MeTasamMi, peakuuii neiTpasaiii, HosiydeHmne HepacTBOPHMbIX OCHOBAHUIA,
pLiTECHEHHWE OJIHOr0  MeTajia JpyruM W3 pactBopa COJlM, pelIeHne
yKCIIePUMEHTANIbHBIX 3aad M0 reme «Baxkneiiie Kiacchl HeopraHu4eCKHX
COENMHEHUI.

Mepuoauuecknii 3axon H [epuoanucckas  cHeTeMa XHMHUYCCKUX
snementor J1. W Menjeacena. CrpoeHue aTroMoB. Xumuueckas CBf3b.
OlmcnuTeﬂbHO—BOCCTaHOBuTenhHme AN

[lepBble NOMbLITKH grnaccuduraunn XHMIYCCKIX ynemenToB. llonsTue 0O
rpynnax CXOMAHBIX yIEMEHTOB  (11e04HbBIC W [IeOUHO3EMENbHbIC METAJIbL,
FAJIOICHbBI, HHCPTHHIC Tasbl). JNCMEHThI, KOTOPbIC 06pazytor aM(OTEPHBIE
OKCH/Ib! 1 THJIPOKCIJLBL.

[ [eproaitecKiiil 3aKot. [Teprojinueckas cuerema XIMHUECKIX HIIEMEHTOB
. W. Menacicesa. KopoTrkorepuonxas i jutnmiorieprontas  GOpME!
[leprostuecKkor  CHCTEME YUMHUCCKUX  DJIEMCHTOB J1. V. Menaeneesa.
[lepuioabl 1 IPYIHbL. ®p3iuecknii CMbICH [IOPAIKOBOTO HomeEpa, HOMEPOB
nepuoza v rpymnibl IEMEHNTA.

CrpoeHne aTomMoB. CocTtaB aroMHbix SACP. M3oTornbl.  DACKTPOHbL.
CtpoeHHe HMEKTPOHHBIX obooueK aTOMOB MEPBHIX 2() XUMHYECKUX IEMCHTOB
[lepuoiuecKoil CHCTEMDI J1. U. Memneneena. Xapakrepucrika XUMHYECKOTO
jieMelTa 110 €ro MoJ0KeHMIO B ﬂcpiio,ui-1L1661<oi-'1 cncreme 1. M. Menpeseena.

3aKOHOMEPHOCTH H3MCHCHNA pajsuyca aTOMOB XUMHUECKUX 21EMEHTOB,
MeTaTIMUECKIX 1 HEMETAILIMHCCKIR CBOTCTB 110 IPpYIIiaM 1 neproiam.

JuaucHue  [1epHOIMHECKOTO jJakoHa W ﬂt)pl-‘lOlllfI‘lE,‘CICOFi CUCTEMBI
KUMHIUECKIX JIEMEHTOR UM pasBiTHS HayKit 1 npaxruki. J1. M. Metjieiieen —
yuEHblil 1 rpazkiatith.

Xpmueckas  cazb.  KopajieHTHAA (nonsipHas u HeroyispHas) Ces3b.
JneKTPOOTPHULIATEILHOCTD XUMMYECKNX JIEMEHTOB. MNonHas CBA3D.

CrereHb  OKHUCIEHUA. Oi\']ICJlI-iTGJ'IhtlO—BOCCTaHOBHTGJlbl-lh!e peaxkumm.
[Ipouecchl oKHcJcHHA H BOCCTAHORJICH . Okucirenu 1 BOCCTAHOBHUTEIIH.



Xumuyeckuil IKCHepUMeHin:

u3yueHre 00pa3iloB BEUICCTE MCTAJIOB M HEMCTAJIIOB, B3aMMOJIEHCTBUC
PHPOKCHJLA TIHHKA ¢ PacTBOPanil KlCoT 1 lieiiodeil, npoBejieHne OlbITOB,
MILTIOCTPUPYIONINX  1TPUMEPE OKHCIIMTEIIbHO-BOCCTAHOBUTEILHBIX peaKumi
(ropenne, peakuin pasJoKeH, coeuHens).

Meacnpeomentiible C6A3U

Peanm3aiins MCKIIPE/IAMCTHBIX cR3Cl NpM M3yuCHUM XHMHUH B 8 KJlacce
ocylecTBiseTes  4epes JHCIIONB30BAHIE KAK OOILHX ecTeCcTBEHHO-HAYYHbIX
HOMSITMIL, TAK W TIOHATHI, sABISIONIHXCA CHCTEMHBIMM  JUIst  OTIENBHBIX
[PCAMETOB @CTECTBEHIO-HAYHHOTO LKA,

OBLWE CCTCCTBEHHO-HAYHHBIC  [TOHATHA. HayuHbii - (paxt, CHIOTE3a,
TeopHs, 3aKOH, anajn3, CHHTES, knaccuukarms, 11epUoAHIHOCTE, HabntoaeHue,
JKCTIEPUMEHT, MOJCJIMPOBAHNIC, u3MepeHie, Moeb, SBJICHNIC.

duzuka; Marepusi, arom, SICKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIH,
U30TOMbI, PAJIMOAKTHBHOCTH, MOJICKYJIA. snekTpuUeckuii 3aps, BENECTRO, Teo,
0OBEM, arperarHoc COCTOAHHC senlecTa, a3, (pH3MHECKUE  BEITMUHMHBL,
€Il HHLBI 3MEPEHHs, KOCMOC, TLIANCTRL, 3363/1bl, COJIHLE.

Buonorns: (GOTOCHHTES, AbIXAHHCE, ouochepa.

[eorpadus: armocgepa, ruapocdepa, MIIHEpaJlbl, TOPHbIC TOPOIBL,
HOJIE3HBIE UCKOIIAEMBIE, TOTLIHBO, BOHBIC pecypehbl.

9 KJIACC

BemiecTBO 1 XHMHUCCKAsS PeaR

[MepuoanyecKiti 3aKOH. [epno/pucckas cneTema XMUMMUYECKHX DIEMCHTOB
J1. 1. Menaeseesa. Crpoenne aromMoB. 3aKOHOMEPHOCTH B M3MECHEHHH CBOICTB
YUMHUUECKUX JIEMEHTOB  TEPBbIX TPEX  11epHOLoB,  Kajui, Kajnpius U KX
coeaMHeHnil B COOTBETCTBHI € [ONOJKEHHEM 2JIEMEHTOB B [lepronnyeckoil
cHCTEME W CTPOEHHEM MX aTOMOR.

Crpoetiie BerecTra: BiAb <iMiueckoii crsizi. Tullbl KpHCcTajuinyeCcKhX
peléToK, 3aBHCHMOCTD cpoilicTB BElecTBA OT THIIA l\"pl-icTaIlJll--lLiCCI'\'Oﬁ peleTKH
W BHIA XMMHUCCKOI CBA3H.

Kraccudurkalins 4 HOMCHKJIATYpa — HEOPraHMuCcCKux BEIIECTB.
X pMUuecKne CBOHCTBA - BELIECTB. oTHOCAIMXCS K Pa3/iMm{HbIM KJjlaccam
HEOpraHn4CCKnX coe/neHil, reHeTniecKas Caa3b HeopraHuvecKux BEIeCTB.

Knaccuuraliua XMMHUCCKHIX peakunit Mo pasantibiM npusHakam (10
ey W COCTaBy y4acTBYIOUUIR B peaxititi BEHIECTR, 110 rerioBoMy dPPeEKTy,
0  W3MEHEHHIO crelieHel  OKMCICHHA — XMUMUHECKIX 9JIEMEHTOB,  TIO
06paTHMOCTH, 110 YHaCTHIO karanuzaropa). JK30- 1 yujl0TEpMUUECKHE peaKiini,
TEPMOXMMHUHCCKIIC ypaBHEHHs.



[loHsiTie O CKOPOCTH XHMHYECKOI PEaKLIit. [loustie 006 0OpaTUMbIX M
HEOOpATUMBIX — XMMHUECKHX — PCAKUMAX. [lousTe O TOMOTCHHBIX H
FeTEPOrEHHbIX PEAKIIHSIX. Mousitiie o katanuse. [lonsrtne O XHUMHYECKOM
papnoBechi. PakTophl, BAHAIONIC Ha CKOPOCTH XMMMUECKOI  peakinu |
[ONIOJKEHHE XHMUUECKOI'0 PaBHOBCCHA.

OKHCANTEbHO-BOCCTAHOBUTE/IbHLIC — PCAKIMIL, 31eKTPOHHBIIT  Danauc
OKHCINTENHHO-BOCCTAHOBUTCIILHOH  PCAKILMN. CocrasjieHue  ypaBHEHHH
OKHCJIMTEIbHO-BOCCTAHOBHTEILHBIX peakiii ¢ MCIOJB30BAHNEM  METOAA
IEKTPOHHOTO Dasanca.

Teopus EKTPOIIUTHYECKOT JMCCOLMALIMH. DAEKTPOJIUTDI 1
HedTeKTpoanThl.  Karuonbl, anHOHbL. MexaHu3M JiMccoldaliuy  BemecTs €
pasiUHbIMI BHJAMI xpmpueckoil esasn, Crenenhs ccounatini. CusibHbIE U
ciadble EKTPOJIHTDBI.

Peakiyin  nonHoro obmena. YciaoBus MPOTEKAHHA peakuuii MOHHOTO
oOMeHa, TIOHBIE M COKPAIIEHHLIE HOHHBIC ypaBHEHHs PEAKIIHHL. CgoiicTBa
KMCJIOT, OCHOBAHWii M CcOJell B CBETE npejicTasieHnii 00 IEKTPOIUTHHECKON
anccounatin, KaueeTBeHHbIe peakiutil ia HOHLIL. [lonsTHe O FHAPOJ3e COIEH.

Xumuueckuit IKCHepuUMennt:

O3HAKOMJICHHE C MOJICJIAMI KPHCTAJIMHECKHX peiéTOK HEOPraHH1CCKHUX
BElleCTB — METAJUIOB M HEMCTAILIOB (rpadura ¥ ajgma3za), CIOKHBIX BEHIECTB
(xjiopuj@a Harpus), HCCILOBANHE 3aRMCHMOCTH  CKOPOCTH XUMHYECKOM
peakuun 0T goieiicTsis  pasindiblx  (haKTOpOB, pccae10BaHne
ICKTPOIPOBOIHOCTI  PACTBOPOB  BCILECTE fpolecca Jmccounalini Kueiot,
qiestoueii 1 cosiell (BO3MOKHO HCIOJIL30BAHNE BHILEO MaTepHason), POBEIEHHE
OMBITOB, MJUTIOCTPUPYIOLIMX TTPU3HAKH ITPOTCKAHI peakumnii HOHHOTO obmeHa
(o6paszoBanne OcCaaka, BbIACICHIC raza, oOpasosaHue BOIbl), OTBITOB,
WIITIOCTPUPYIOMIUX  TPUMEPDI OKNCINTEILHO-BOCCTAHOBUTEILHBIX peaKiui
(ropenmue, peaxim paziloKeHus, coe/InHenns), paclio3HaBaHue
HEOPraHM4eCKHX BELIECTB ¢ MOMOLLLIO KauecTBEHHBIX peakuuil Ha HOHBI,
PCLICHME DKCMCPUMCHTATBHBIX 3a/1a4.

HemerTallibl 1 HX cOeiHHenns

O6uias  XapakTepucruka rajloreHos. OcobeHHoCTH CTpoeHHS aTOMOB,
XapaKkTEePHbIE CTEHEHH OKHCIHCHNL. Crpoetine 1 Gu3nieckne CBOIICTBA MPOCTHIX
BEIlCCTB — ranoreHoB.  XHMMHUCCKUC CROIiCTBA Ha MOpuMepe XJopd
(B3aMMOJICHCTBHEC € MeTalami, HemeTaAnaMin, Hieouamu). XJj0poBoaopon.
Conguas KHCIOTa, XHMHUECKHE CBOHCTRA, HOIYHEHHE, npumenene. Jefictaue
XJI0pa 1 XJIOPOBOJAOPO/A HA OPrattitsM yesiopeka. Baxueiiiune XJj10puibl W HX
HAXO/KACHHE B NpHpoLe.



O6u1as XapakTepucTHKa MIEMEHTOB VIA-rpyiinbl. OcobeHHOCTH CTPOCHIA
ATOMOB, XapaKTEPHbLIE CTEMEHH OKWUCICHHA. Crtpoenne 1 HU3nIecKHe CBOWCTBA
NpOCTHIX BEHIECTB — KHciopoaa H cepbl.  AJUIOTPOIHBIC MO (PUKALIHH
KHCIIOpOfia U Cepbl. XMMHYCCKIE croitctpa cephl. CepoBoiopoil, CTPOCHHE,
(usnteckne 1 XHUMITMECKNE cpoifcrea. OKemubl Cepbl Kak MpeaCcTaBHTe/H
KHenoTHLIX okeuon. CepHas KHCJIOTY, Qu3HUCCKNE M XMMHUYCCKHE cBOHCTBA
(0OuiHe Kak npeacrapuresis Kiaced KHCIOT 1 clietnuueckne). XUMUMCCKUE
peakin, JieKaine B 0CHOBE [1POMBbIIILIEHHOTO crioco6a ToiyueHns CEpHOM
KucsioTel. [Ipumenennc cepHoit knenorsl. Con CEPHO¥ KUCIIOThI, KAYECTBEHHAA
peakumsi Ha Cyjibhar-nom. Haxosernue cepbl 11 e€ cociMHEHNH B TIPUPOLC.
Xpmuueckoe — 3arpA3sHeHHC OKpYy/Kaiouied  Cpe/ibl CcOeJIMHEHMUsAMHU  CEPbI
(KMCIOTHBIE  JIOA/UL,  3arpasHenne BO3/lyXa W BOJIOEMOB), criocoOnl  €ro
HpeoTBPALLCHHS.

OBuas XapaKTepuCcTHKA HICMCHTOB VA-rpynbl. OcoOeHHOCTH CTpOEHHS
ATOMOB, XAPAKTEPHbIE CTEMEHI OKHCTICHIL, A30T, pacrpoCTpaHeHHe B NpHpoac,
husuUeckue W XUMUHECKHC croiicTea. KpyroBopor a3oTa B TPHPOAE. AMMHAK,
ero (u3uueckne M XHMHHCCKIIC CcROTiCTBA, MOAyYeHHE 1 PHMCHEHIE. Conu
aMMOHMs, WX (pusnueckue M CJMUUCCKNE — CBOMCTBA,  MPUMEHEHHE.
KaueCTREHHAs. PEAKIlisl Ha HOHbBL AMMOHIT. A30THAs Knciora, e€ nony4eHue,
dusmueckie M XMMHHECKHE cpoiicTBa (00lIMe KAk [peacTaBuTeld Kracca
KUCJAOT W crienuduueckne). WerioJib30oBanie HUTpaTon U coyieil amMmoHus B
KauyecTse MuHepajlbHbIX yao6pennii. Xumnieckoe jarpsA3HeHne OKpY/KaroLIEH
cpelibl CORIMHEHMANMN a30Td (KMCJHOTHBIC LU, 3arPA3HCHNC BO3J1yXa, MOYBbI
i Bosoémon). Mocdop, amioTpoIibe MojuiuKarm (pocdopa, pusnueckue 1
cuMuueckue  cpoitera.  Oreult dpocdopa (V) ¢ (ocdopuast  KHCIOT4,
usHUEcKne 1 XHMHUIECKIE cpoiicTsa, nonyuenue. Kenonb3osanne (ocaToB B
KayecTBe MUHEpanbHbIX yao6perni.

O611as XapaKTeprucTHKA IEMeIToR [V A-rpytiibl. Oco0eHHOCTH CTPOEHHS
ATOMOB,  XapakrepHbie — CTCICHI oxicienus,  Yriepo,  AlioTpOIHEIC
MOM(UKALMW, PACTIPOCTPAHCHNC B npupoae, (uzuHcckue H XUMHUUECKUE
cpoiicTsa. Ancop6ius. Kpyrosopotr yriepoid B npuposie. OKcujibl yriepoaa, HX
(uznueckue M KHUMHUUECKHE CBOHCTBRY, nelicTBHEe Ha KHBBIC OpraHu3Mbl,
nosydeHne 1 HPHMCHEHHE. JKoJIOrHUECKHE NPODJIEMBI, CBA3AHHBIC € OKCHIOM
yrnepoaa (IV), runotesd rnoGanbHOro MOTenyeHns KnuMara, MapHUKOBbIH
sddert. YronpHas Kneaora i od coUlil, NX (PU3NYCCKHEC I XNMHUYECKHC CBOIICTBA,
nonydeHue W MPUMEHEHHE. KauecTBeHHAs peakiysg  Ha kapOOHAT-MOHBI.
Menonbosaiine kapooHaTon B ObITY, MEJLHILIHE, HPOMBHIIIEHHOCTH 11 CENECKOM
X0351ICTBE.



[lepsotiauasbiibie  MOHATIA 00 OpraHMyeckux — BELIECTBAX Kak O
cOCMMHEHUSIX YrIepoaa (meTait, HTat, yTUneH. AlCTHACH, HTAHOIN, MHIEPHH,
ykcycHas  KHCJoTa). [TpupostHbic  MCTOUHIKH yI71¢BO/IOPO/1OB (yroiib,
MPUPOJHBIH ras, He@Th), HPOILYKTHI HX riepepaboTKH (6eH3HH), UX pOIIb B OBITY
M TIPOMBILLIEHHOCTIH. [lonsttiie 0 OHOJOrMvecKH BaKHBIX BELLECTBAX: KUPAX,
Genkax, yrnesojgax — W nx pomi B sK3HN denoseka. MarepranbHoe €/IMHCTBO
OpraHu4YecKuX 1 HCOPTaHHYCCKIX COC/LHCHHIL.

ermmli’i, ero (pusmpyeckne 1 CHMIUECKIe CBOIICTBA, rojiyyeHue 1
npumetenne. COCpMHEH KpeMHUA B T[PUPOIE. OO0wMe TpeicTaBieHns 00
oKCcHIe KpeMHus (IV) n l-\'pel.\mucsoi-‘i knenore, CrtnKarsl, HX MCITOJIb30BAaHNUE B
OBITY, B LIPOMbBIILICHHOCTH. Basklciiiue CTPOHTENbHbIE MaTEPHATIBL. Kepamuka,
cTeKiio, 1leMeHT, OeToH, cenesoberon. 11pobiembl 68301aCHOTO MCIONBL30BAHMS
CTPOUTEILHBIX MATCPHAJIOB B [1OBCCAHEBHOI FKU3HH.

NuMuuecKui ykcnepumenni:

u3ydcHHe  00pasilon HEOPraHHHCCKUX  BCHICCTR, CROIICTB  COJISIHOI
KUCIIOTHI, 1IPOBEJICHNE KAUECTBEHHBIX peakituii Ha XJIopHA-HOHb! u HabnwozeHne
[IPU3HAKOB MX NpoTeKatiiid, OMLITLI, OTpaKaroLLHe PU3IeCKue 1 XUMHYECKHE
cpoiicTBa rajoreHos M WX coeqrHennit  (BO3MOKHO MCIOMb30BAHKE
BIJICOMATEPHANTOR), O3HAKOMIICHIC ¢ obpasiami XJOophioB (ranorcHmuoB),
o3nakomiienne ¢ obpasramu cephl u €€ coe/MHeHusAMI  (BO3MOKHO
MCITOJIB30BAHNE BIJIEOMATEPHAIIOR), nabsonenie  1poinecca 00yIuBaHus
caxapa 1101 NCHCTBHEM KoHuen'rpl-ipmaam-loi-i cepHoil KHCJOTBI, n3yvyeHne
XUMHUECKNX ~ CBOWCTR pa36aBICHHON cepHOW  KMCNOTBI, nposeaeHue
KauecTBEHHOI  peaxkuuin  Ha cyabdar-nor 1 naGoaenne  npusHaka 8
NpoTEKaHns, O3HAKOMIICHHE ¢ (pU3NUCCKUMH cpoficTBAMM a30Ta, pocdopa u UX
coeanHeHuilt  (BO3MOKHO ICMOMb30BAHMC BHACOMATEPHATIOB), obOpazuamu
a30THBIX 1 (ochopHbIX yroOpenuit, nomyicHue, coGupanue, pacro3HaBaiie "
n3ydeHue CBOMCTE aMMUaKd, 1poBe/IeHIE KauecTBEHHBIX peakiuii Ha HOH
amMoHMst 1 Qocdar-non 1 n3ydeHue  1IpHU3HAKOB X  poTeKaHud,
B3aMOACHCTBHC KOHILCHTPHPOBAHHOI] A30THOIT KHCIOThI ¢ MCABTO (BO3MOYKHO
JICTIOJIb30BAHME BIICOMATEPHANOB), H3YHCHNIE Moseeil  KpueTanin4ecknx
peiéToK ajmasa, rpaura, (yiepena, 03HAKOMJIEHHE € [TPOIECCOM ajicopourn
pacTBOPEHHBIX BEIICCTR AKTHBIPOBAHHBIM YINEM 1 yCTPOHCTBOM npoTHBOrasa,
nosyueHne, coOUpanie, pacrosHaanne u u3yueHHe CBONCTB yIAEKUCIOTO rasa,
NPOBEACHHE KAUCCTREHHBIX peakiiii Ha kapOoHatr u CHIIMKAT-HOHbI 1 N3YHCHHC
NpU3HAKOB  HX npoTEKaAHMA, o3nakomiienne ¢ HPO/Ly KIMEH CHJINKATHOH
NpOMBIILIEHHOCTH, peuienie yKCHEPHMEHTATBHBIX jajad o TEME
«BakHeiiie HemeTatbl 1R COCIMHEHIS.



MeTaJ/i/ibl U UX COe/IHHCHNS

O61as XapakTCpHCTHUKA CUMMUYCCKUX  DJIEMCHTOB  — MeTalioB  Ha
OCHOBAHIM NX T10JIOKCHIA B ﬂcpuo:uv-zccr\'oii cUCTEME XHMHUECKHX 3JIEMEHTOB
J1. V1. Menjienieena 1 cTpocHHsT ATOMOB. Crpoenne METAUIOB. Metauindeckas
CRSI3b M MeTallin4ecKad kpycTaiecKas peleTKa. 3newrp0xumflemecm-n‘--'x pan
HaNpsHKEHUH  METAIOB. Mdy3uueckne W XUMHHCCKHE cpolicTBa METasIOB.
O6ime ¢rnocodbl MosyHeHi merauios. [lonstne O KOppO3KHM METAIIOB,
OCHOBHBIE CI10CO0bBI  3aLHThI X OT KOppO3HH. Cruiasbl  (cTamb, 4yryH,
JHOpAIIIOM pHKit, Oponsa) 1 ux 1pH vMeHenue B ObITy 1 POMBbILIJICHHOCTH.

[llenourpie  METAIbL nosioKeHue B l’lepl-mmmecmﬁ cucTeme
XUMHUYECKUX WIEMEHTOB J1. 1. Menienecea, cTpoeHne X aroMOB, HaX07K/IEHHUE
B Ipupo/ie. Mdy3nueckie 1 XUMHUCCKHE cpoifcTBa (ma npumepe HaTpus n
gaumst). Oxcnibr 1 FUAPOKCHABI HaTpUs 1 kanns. Tlpumenenue [11eJIOHHBIX
METaNIOB M X COCTMHEHHIL.

[1lenouHo3eMENbHBIC METas bl MArHuit 1 KaulblWil:  TOJIOKEHHE B
nC].‘)l--IO,HHLlCCKOﬁ cHeTeME  XUMHYECKHUX yementos M. W MeHnJiejieena,
cTpoeHne X aroMOB. HaxoyKUEHe B LPHPOAC. Dp3yueckue i XUMHYCCKNE
cpoiicTBa Martus M KajibUHA. BaskHeline COeAMHCHHNS KablMs  (OKCHI,
FHPOKCHL, COJIH). YKEcTKOCTh BO/LLI U c1ioco0bl €€ ycTpaHCHHA.

AUTIOMUHHIE:  110JIOKEHNE B TlepnojMUECKOH  CHCTEME XMMUYECKUX
yementos L. . Mereneena, CTpoeHie aroMa, HaxoKaeHue B MpUPOJIE.
Mdusnueckie 1 XHMHUHECKHE cpoiicTBa aIOMMHHAL. AmdoTepHBIC cBOICTBA
oKCHIA 1 FHAPOKCH/1a aJIFOMUHITA.

WKesie30: 1oJjoKeHe B llepn(),'_ultie(:}cofi cpcTemMe XMMHYECKUX 3/IEMEHTOB
J1. . Menjeneesa, cTpoeHne aroma, HaxokaeHne B MpUPOLE. duznueckue 1
<HMHUECKHe CBOICTBA skenes3a. OKcHabl, rHAPOKCHABI 1 conu Kenesa (I1) u
swenesa (111), nx cocTan. cROICTRA 1 MOYyHCHHUC.

Xumuueckui IKcinepumenin:

o3paxkomienie ¢ oOpasuamii METaLIOB W clylaBoB, HX puzHyuecKuMH
cpolicTBAMM, ~ M3YHUCHHC pe3yNLTATOB KOpPPO3HK ~ METAIJIOB (BO3MOKHO
HCIOJIL30BAHNE BI1eOMATEPUAIIOB), 0coBeHHOCTEH paanMoJIeficTBIS  OKCHAA
KajipliMsg ¥ Harpusa C pOJOI (BO3MOKHO HCTIOJIB30BaHUE RHleOMAaTEPHAIOB),
ceeslopaiie CBoCTR scEeTKOI BOJBI, TpOTECea ropeHmns xKenesa B KWCJIOPOE
(BO3MOZKHO MCMONbL30BAHNE BHACOMATEPHATIOB), IPU3HAKOB npoTeKaHus
KAUeCTBEHHBIX peailii Ha MOHBL MATHIS, KaJiblins, aIloMHHIA, [MHKA, KeJe3a
(1) wu wxenesa (111), e (11), wHabmoneHne i ormcanue IpOoIEccos
oKpauinBatus julamMenn  ponami  Harps, KaJIust W KaJblins (BO3MOIKHO
HCronb30BaHne BlI;Lcorvla'repnamm). pcciieoBatnue am(pOoTepHbIX CBOHCTB



FUAPOKCHAA aioMIHIA 1 FHAPOKCIIA UHHKA, PCLICHIC yKCnepHMEHTAIbHBIX
sanay o Teme «Bakueiine MeTaanbl X COEIMHEH S,

XuMust 1 OKpysKalonas cpeia

Bemectpa 1 Marepuaibl B {ORCE/IHEBHOIT JKIT3HN uenopeka. be3ornactoe
HCIIONBb30BAlIE BEWECTB 1 XHMITHECKIR peakiil 8 ObiTy. Ileppast MOMOLILE npu
XHMUYECKIX 0KOUaX 1 OTPABICHIAX.

XUMHUECKOC 3arpsi3HCHHC okpyzkatoriei cpeiibl (PCAL/ibHAR JA0ITyCTHMAN
KOHLIGHTpaLlsl  BEHIECTB,  Aalee = [IK). Posmb Xumun B PeLICHWH
JKONOTHUECKHX PoOIeM.

Xumuueckuil IKCRepuUMennt:

u3yueHue 00pa3iloB MaTeprHajion (CTEKJI0. CILIABBI METAJLIOB, [IONMMEPHEIC
MaTepraibl).

Mepcnpedmentinie CéA3U

Peann3alng MCKIPEAMCTHBIX CBA3CH MpH u3yueHun Xumnn B 9 Knacce
OCYILECTRIACTCS  4Cpes HCTIOJIb30BAHIE  KAK  O0LILHX eCTeCTBEHHO-HAYYHBIX
HOMSITWIT, TAK W TIOHATHi, ABJISIOIINXCA CHUCTEMHbBIMM  JUISt  OTACIBHHBIX
[PEAMETOR ECTECTBEHHO-1HAYHOTO LKA,

OBuiMe eCTECTBEHHO-HAYYHBIC MOHATHA: HayuHbli (QAKT, THOTE3a, 3aKOH,
Teopus, aHajn3, CHHTCS, knacciduraing, 1CpUOANIHOCT, HabJro/IcHIE,
SKCTIEPUMEHT, MO/IEIMPOBAHIC, H3Mepenue, MoJielib, SBICHUC. [apHUKOBLIN
> exT, TeXHONOrHs, MaTepuabl.

dusuKka: MaTepus, aTtoM, IEKTPOH, TPOTOH, HeliTpOH, WOH, HYKIHI,
H30TOMBI, PAJMOAKTHBHOCTh, MOICKYIId, MICKTPUUCCKHH 3apsiL, [IPOBOIHIKH,
[OJYPOBOAHUKIL,  JUTIEKTPIKL, dorodiemenT, BEIECTBO, Teso, O00bEM,
arperaTtHoe  COCTOAHHC gellecTea,  ras,  pacrsop, pacTBOPHMOCTD,
KpHCTaiiecKas pewéTka, CrjaBbl. duznueckne  BEIUHHHBL, eIMHHLIbI
M3MepeHus, KOCMHHECKOE MPOCTPANCTRO, NIAHETHI, 3R&31161, CONHIILE.

Buosorus: GorocunTes, Jibixalne, Guocdepa, sxocucTEMA, MUHEpabHBIE
y100OPEHIs, MHKPOIEMCHTDL, MAKPOJIEMEHTBI, MITATCIILHBIC BEleCTRa.

['corpadus: armocdepa, ruapochepa, MIUHCpanbl, TOpHbIC MOPOIbL,
HOJE3HBIE HCKOMAEMbIE, TOILIIHBO, BOAHBIC pecypehl.



[IAHUPYEMBIE PE3YILTATDI OCBOEHUS MPOIPAMMBbI o
XUMUU HA YPOBHE OCHOBHOI'O OBUIETIO OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJILTATDI

JIHYHOCTHRIC PE3YABTATEl  OCBOCHMS  TPOTPAMMEL OCHOBHOTO 0OIETO
obpasoBatinig JLOCTHIAIOTC B XO/C oOyueris XHMHiL B €/AMHCTBE y4yeOHon u
BOCHUTATEALHOI  AedTellbHOCTH B COOTBCTCTBHH c  TpaaulMOHHBIMH
POCCUIICKMMH  COLMOKYTIBTYPHBIMIT I JIyXOBHO-IIPABCTBCHHBIMHI  LEHHOCTAMH,
MPHHATHIMIT B OONIECTBE NpaBiami i HOpMaMi TOBEJEHNS crioco0CTBYIOT
npoleccam caMmono3Hanms, caMopa3BUTHs 1 coLMaln3alkH oOyuarommxes.

JIMgHOCTHBIE  PE3YJbTaThl  OTPaKaloT FOTOBHOCTL  00yJArOLUMXCH
PYKOBOACTBOBATHCS CUCTEMON  MO3UTUBHLIX  LEHHOCTHBIX opueHTaluii U
PACIIHPEHHE O1ThITA JCATCILHOCTI H cé OCHOBE, B TOM UHC/Ie B HaCTH.

1) naTpHOTHHECKOTO BOCTHTAHM.

LIEHHOCTHOIO OTHOUIEHHS K OTEeUeCTREHHOMY KyJbTYPHOMY,
HCTOpUYECKOMY 1 HayHHOMY HaclCAIo, MoHuMaHis 3Ha4cHmu XUMHUUECKOH
HAYKH B JKM3HU COBPCMCHHOIO o0IeCTBA, CIIOCOOHOCTH BIIAACTE J10CTOBEPHOH
prdopmarneit 0 NEpesioBhIX HOCTHKEHHSIX B OTKPbITHAX MIPOBOH W
OTEUECTBEHIION  XHMMHUHU,  3aHHTCPECOBAHHOCTH B HAYUHBIX 3HAHMAX 00
ycTpoiicTse Mupa i o0LuecTsa;

2) rpaAJIaHCKOTO BOCTIHTANMS:

npeacTaBieHist 0 COUNAJIbHBIX HOpMax W Tpasuiiax MEKJTMYHOCTHBIX
OTHOLIEHMIT B  KOJUICKTHBE, KOMMYHHKATHBHOI KOMIIETEHTHOCTH B
OOLLICCTBCHHO MONC3HOM, ychnm1cc.ﬂcgoBuTcm,mcoii, TBOPHUECKOW M JPYruX
BH/AX JICSATCABHOCTH, FOTOBHOCTI K pa3zHo00pa3HOIl COBMECTHOI J1eSATCILHOCTH
[pW BbIITOJIHCHHUH yueOHbIX, MO3HABATCIIbHBIX 3aaH, BBITTOJTHEHUH XUMHUHECKHX
HKCIIEPUMEHTOB. co3/laHnm yuedHbIX [POEKTOB,  CTPEMIICHNU K
B3AMMOIIOHMMAHNIO M B3aUMOIIOMOUIN B lpouecce yroit  yuebHou
JeSITENLHOCTH, FOTOBHOCTH OICHUBATE cROG NOBEJICHNME H TIOCTYIKH CBOMX
Toapiiieil ¢ MO3MIIN HPABCTBEHHLIX 11 LIPABOBLIX HOPM C y4uETOM 0CO3HAHMA
1OCHEACTBHIT HOCTYKOB.

3) HeHHOCTH HAYYHOIO TO3HATI

MUPOBO33PCHHUCCKHUC mpejicTacHis O BEUICCTBE 1 XUMHUHECKOI peaklnH,
COOTBETCTRYIOIIHE COBPEMCHIOMY yPOBHIO Pa3BHTHA HAYKH H COCTAaBJIAIOIIHE
OCHOBY JUISl ITOHMMAHMS CYLLHOCTH Hay4HoM KapTHHbI MUPA, npejcTasienus 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA APUPObI, B3aHMOCBA3AX yenoseka ¢
MPHPOJIHOIE CPEIOil, O PO Xt MIH B MTO3ZHAHHHI HTHX 3aKOHOMEPHOCTEH;



H03HABATE/bHbIC MOTHBbIL. HANPABJICHHbIC Ha roJiy4eHne HOBbLIX 3HAHUI
Mo XUMHH, HEOO0XoAHMBIC JUIA oGnacHenus  HabaioaaeMbiX  MPOLECCOB 1
qBJICHUIT, TT03HABATENLHOIT, nHpOpPMAaILHOHHOI 1 UPTATE/ILCKOI KYJIbTYphl. B TOM
qucIie HABHIKOB CAMOCTOATENLHOI paboTh! ¢ yueOHBIMI TEKCTAMH, CIIpaBOUHON
JNTEpaTypoil, AOCTYIHBIMH TexHHUeCKUMH  CpeUCcTBamMi pH(GOPMALHOHHBIX
TEXHOJIOTHH;

uprepec K OOyHCHIK 1 1TO3HAHIIO. 110603HATELHOCTh, TOTOBHOCTH H
CHocodHoCTh K CamMoo0pasoBanito, HpOCKTHOI 1 HCCJIC/I0BATCIbCKOI
7esTebHOCTH, K 0CO3HAHHOMY BLIGOPY HAIPABJIECHHOCTH 1 ypOBHA o0yueHus B
NalbHEHLICM:

4) popmupoBaHns KyIbTypbl 310POBbSL:

oco3HAHHE HEHHOCTH IKM3IH, OTBETCTREHHOIO OTHOIIEHMA K CBOEMY
370pOBbIO, YCTAHOBKI 11d 3;10p0oBLIH 0Opas KH3HH, oco3HaHne 10CeACTBHH 1
HCMPUATHC  BPCAHBIX  PHBBIACK (ynotpeOnenus — ankorojs, HAPKOTHKOB,
KypeHust), HEOOXOIMOCTH coButoieHus TIpaBil 0e30MacHoCTH IpH obOparneHnu
¢ XMMHUYECKHMU BElIECTBAMA B ORITY W peaibHOM KU3HI,

5) TPYOBOI'0 BOCHHTAHMSL:

MHTEPEC K MPAKTHHCCROMY H3YUCHHIO npodeccuit M Tpyaad pa3nUIHOTO
poza, yBaKeHHE K TPy1y H pe3ysibraram Tpy0BOIT ACATEILHOCTH, B TOM YHuCie
{fa OCHOBE IPUMEHEHHS TTPE/IMETHRIX 3HAHNH 110 XHUMHH, 0co3HAHHbI BBIOOP
MHAMBHYANbHOM  TpaeKTopri 11POJLOJIZKEH IS obpazosaHus  C yuETOM
JIMYHOCTHBIX WHTEPECOB 1 CHOCOBHOCTH K XMMMN, OOLLECTBEHHbIX HHTEPECOB H
noTpebHOCTEi, yCIICIIHOM |lpOLl)CCCl-lOHiUIhHUﬁ eATEJILHOCTH M Pa3BUTHS
HEoBXOAMMbIX YMEHNI1, TOTOBHOCT ajlanTupoBaTbes B npo(\}eccnonanbﬁoﬁ
cpele;

6) 7K0.10NHHCCROTO BOCHIMTANNS:

A KOTOTHHECKH 11e71eco00pastoe OTHONICHHE K MPUPOAE Kak MCTOTHHUKY
1301 HA 3emiie, 0CHOBE €€ cyllecTBOBaHIs, TOHIMAaHIE [{EHHOCTH 3/10pOBOTO
i GesornacHoro odpasza FKH3HM. OTBETCTBEHHOE OTHOWECHHE K coOCTBEHHOMY
(QU3MUECKOMY 1 TICHXUHCCKOMY 30POBLIO, OCO3HAHMC LCHHOCTH cobnroaeHus
npagiil  0e30MacHOTO qoRencHHs npu pabore ¢ BElleCTBAMHM, a TakKke B
CHTYALUSIX, YTPOARAIOHIMX 3JIOPOBBIO W KN3HH JOJICH;

CIIOCOOHOCTH TIPUMEHATE 3HAS, [OJIydaeMble 1P n3yHeHiH XUMHWN, JUTS
pellenus  3anad, CBA3AHHBIX ¢ OKpyKalouieit MPUPOAHON cpeno#, And
[OBBILLIEHHST  YPOBHS SKOJIOTHUCCKON  KyJIBTypbl, OCO3HAHMNA ro6anbHOro
xapakrepa 9KOJIOrHICCKIX npodsiem 1 nyTell WX peleHus [1OCPEICTBOM
METO0B XMMHH, IKOJIOIHHECKOTO MBI, YMEHIsT PYKOBO/ICTROBATHCA 1M B
[103HaBaTE/bHOM, 1(0&-;1»1)(1-11-1Ka'rnm-mi't 1 COLHaIIbHOIT ITPAKTHKE.



METANPEJAMETHBIE P E3VJbTATbI

B cocTtaBe METanpeaMeTHbIX pe3yNbTATOB  BHIICAIOT 3HauUMMBbIE IS
GopmupoBaHI MIIPOBO33PECHIIS oGleHayUHbIC TIOHATHS  (3aKOH, Teopus,
NPUHIMIL,  THIIOTE3d, paxrt, cucTema, MpONECE, JKCIIEpUMEHT U JApyToe.),
KOTOpbIE HCIOJB3YIOTCA B ecrecTBeo-tayHbIx yueOHpIX [peaMerax M
[MO3BONAIOT HA  OCHOBC SHaHWii W3 OTHX  PEAMCETOB GopmupoBaTh
MpEeCTABJICHUE O [LCJIOCTHOI  HayuHOI  KapTHHE Mupa, M YHUBEPCAIbHbBIC
yueGtbie  JICHCTRIL (103HABATCIIbHBIC, KOMMYHHKaTHBHbIC, peryJIsTHBHbIE),
KoTOpble OOeCTIEUNBAKOT dopnupoBanne  TOTOBHOCTH K CaMOCTOATE/TLHOMY
[JIAHHPOBAIITIO 1 OCYLUCCTBICHITIO yuchHOoiT A TEIBIHOCTH.

[Mo3HaBaTelblible yHHBEPCATbHbIC yueOHbIe AelicTBUsA

Ba30BbIC JOTHUECKHE IeHCTBI:

yMEHHS MCIONB30BATh HPUEMBI JIOTHIECKOTO MBbIIIJIEHHS TIpY OCBOCHHH
3HaHMil; PACKPbIBATH CMbICT NUMUUCCKIX MOHATHH (BBUACAATE HX XapaKTepHbIE
MpH3HAKH, yCTAHABIINBATh B3aIMOCBSI3h C JApyrimMi [OHSTHSMM), HCIIONB30BATH
HOHSITHS Ul OOBACHEHHS OT/ICIBHBIX (GakToB H gBJlCHU, BHIOHPATh OCHOBAHWA
n o KpuTepun A kinaccuduraLn  XHMHICCKIX BellecTs M XMMHYECKHX
peakiiiii, yCcTaHapInBaTk OPUUHHHO-CIEACTBEHIBIC cBsi3M MEKAy O0BEKTaMM
u3yueHus, CTPoUTh JIOrUYECKHE PacCyKICHHA (MH/LYKTHBHBIE, JIC/LyKTHBHBIC,
[0 AHAJIOTHH), JIeiaTh BRIBOJBI 1 JAKIIOUCHUAL

yMeHue 1pUMEHsTH B npoiiecce  To3HaHN noHsTHs  (rpeaMeTHbIe 1
MeTAlPEAMETHBIE), CHMBOIMHECKHE (3HAKOBbIE) MOLCIH, HCIOJIb3yEMbIE B
UMM, NPeodpa3oBbBaTh HPOKO [pUMCHACMbIC B XMMIH MOJ1EJIbHBIE
npe/ACTaBICHIS — SuMHYecKnil 31aK (CHMBOJ yneMeHTa), XuMuiecka popmyiia
1 ypaBHEHMWE CUMHUECKoM peakiin — HpH peLueHnm yue6HO-TI03HABATEIIBHBIX
sazad, ¢ YUETOM THX MOACTLHBIX npencTaBneHMil BLIABIATE 1 XapaKTepn30BaTh
CyHIECTBEHHBIC TPH3HAKH u3ydacMbIX 0OHEKTOB — CHMHUECKUX BEMecTs M
XHMI4ECKHX peaxiiii, BbIABIIATE odnuwie 3aKOHOMEPHOCTH,
PHYHHHO-CIIEUCTBEHHBIC cps3W 1 lpoTHBOpeHns B (3yuaeMblX Ipoueccax i
ABICHUAX.

Ba30Bbie HCC/IE/10BATCIILCKIC nencTBHA

yMEHHE MCTONb30BATE [locTaB/EHHbBIE BOIPOCH B KauecTBE MHCTPYMEHTA
HO3HAHMS, a4 TAKKe B KaiCCTRC ocHoBbl Jjuis GopmupoBarid FUIOTE3bl 110
NpOBCPKE NPaBHALHOCTH BLICKA3bIBACMbIX CYKACHHT;

npuodpereHne OrbiTa Mo (IAHHPOBAHIIO, OpIaHn3altH 1 NpOBEACHNIO
yYEHNUECKNX JKCIICPUMEHTOB,  YMCHNC qaGnionaTh 3a Xonom mpouecca,
CAMOCTOSITEIILHO TPOTHO3HPOBATE er'o pesysibTat, Gopmy upoBarh 0000IEeHNA 1



BLIBOABLI [0 pe3ylibTaram NpoBEAEHHOTO OlbITa, jiccreaoBanms, CoCTaBiATh
OTHET O MPOETAHHOTH padore.

PaGora ¢ undopmanmneii:

ymeHue BhIOUpatTh, AHATM3UPOBATL 1 WHTEPUPETHPOBATH pH(opMaruio
pa3au4HbIX  BHIOB 1 Gopm  HpelcTaBieHi, nojrydaeMyro W3 pasHbIX
HCTOYHUKOB  (Hay4HO-1onyjispHas apreparypa  XUMH4eCKoro CO/IepIKaHuA,
CIpaBOUHbIC nocobusi,  pecypehl Nutepuera), KpUTHHCCKH OlEHNBATh
POTHBOPEHIBYIO 1 HENOCTOBEPHYIO HH(POPMALHIO;

yMeHue TIPUMEHATE PAsInIbie METOIbI M 3aMpOChl [IPH TIOMCKE 1 otbope
pHpopMaur COOTBETCTBYIOILNX HaHHbIX. HeOOXOMMMBIX U1l BBITIOJTHCHH
yucOHbIX M 1103HABATCIIBHBIX 3144 O1Ipe/1e/IEHHOIO THIA, puodpeTcHue OrbITa
3 o0sacTi HCIoJBL30BAHIA 111lq)opn-immou1Ho—l\'omn-lynmcmlummx TeXHOJIOI N,
opJlazieHne KyJILTYpoil aKTHBHOTO HCIIONB30BAHMS  PA3IHYHBIX TOHCKOBBIX
CHUCTEM, CaMOCTOATCIBHO BIONPATL  ONTHMAIBHYIO GopmMy NPEACTABIICHIS
undopmaly 1 HIUIIOCTPHPORATE peiaembie 3anain HECJIOKHBIMK CXemMaMi,
auarpaMmMami, JIpyruMu dopmantyt rpad K 1 HUX KOMOMHALMAMH,

ymetiie  ucrolnp3osate il aHa/3MpoBaTL B [IPOLECCE yueOHOIl M
MCCIIE0BATENbLCKOH NeATCALHOCTH undopmalmio 0 BIAUSHUU
POMbIIIICHHOCTH, cenhCKOro  XossiicTea M TPAHCHOPTA Ha COCTOSIHME
okpysKatolei HPUPOIHOH CPe/ibl.

KoMMYHUKATHBHBIC YHHBEPCAIBHBIC yueOnbie AcicTBI:

ymeHus 3a1asath gorpocsl (B Xoie Anajora 1 (win) JMcKyccun) o
CYLLECTBY 00CysK/laeMOl  TCMBL. (opmynnposars  CBOH [pe;UI0KEHNA
OTHOCHTEIBLHO BhIITOIHCHHA HPEJUIOZKEHHOT 3a/1aH;

yMEHMs  TPEACTABIATE noliyueHtbie  pesylibTarl 1103HaBaTe/bHOM
JesTenpHoCcTH B YCTHBIX HICLMEHHBIX TEKCTax; Aenatb npe3eHTalHo
pe3ylbTaTOB BHITOTHEHIA KMMHUUECKOro IKCTIEpHMEHTa (maGopaTopHOTO OIBITA,
jjabopaTopHoit padoThl 110 JCCIIeTOBAHMIO  CBOWCTB  BELIECTE, y1ueOHoro
NpoeKTa):

ymens yaednoro COTpy/AHUUCCTBA €O CBCPCTHHKAMMI B COBMCCTHOM
[103HABATENILHOH 11 HCCIIEIOBATEILCKOIH  JIEATEIIhHOCTH npu  peiueHun
BO3HMKAIOIMX 11poliieM Ha OCHOBE yuéra 00uIMX WHTEPECOB M cOrjlacoBaHus
Hosuinit (0BeyAgieHus, 0OMen NLCHISIMIE, «MO3TOBBIC IITYPMBIY, KOOP/IMHALLMS
COBMECTHBIX  ACHCTBI, onpeneacHue  KpuTepres no oOlleHke KkadecTsa
BbITIOJHEHHOIT padOThI 1 Apy1Iue).

PeryisaTUBHbBIC yHHBEPCATbHbIC yueodnble nelcTBus:

yMelne caMmoCTOsTEILHO orpeelaTh el JlesTeNbHOCTH, UIAHUPOBATE,
OCYLLECTBIIATD. KOHTpOJIHpoBaTh rpu 11e00X0ANMOCTH KOppeKTHpoBaTh CBOIO



HeATEABLHOCT, BBIONPATD nanGosnee Y PPexTHBHBIC criocoObl pereHis yueOHBIX
W ro3HaBaTENbHbIX 3adt, CAMOCTOSTENILHO COCTABAATL WIH KOpPPEKTHPOBAThH
Mpe/UIOKEHH b  aJITOPHTM jeiicTBUIT TIPH BbINOJIIHCHNH 3asaHuil ¢ yuETOM
[1OJTydeH!sT HOBbIX sgannil 00 N3yvaeMbIX 06LEKTAX — BEHIECTRAX 1 PEAKIIMAX,
OlLIEHHBATh COOTBETCTBIC [OJIy4EeHHOro pesyibrarad 3agBJIEHHOIT Lenu, yMEHHE
HCTONBL30BATL 1 aHAN3HPOBATH KOHTEKCTDBL, Npe/ilaracMbi€ B yCJIOBHH 3a/1aHHIL.

NPEJMETHbIE PE3Y.JILTATHI

B cocrase [pE/IMETHBIX pesy/ibraros 110 ocpoeHio  00s3aTe/bHOTO

cojiepiKanusl, yCTaHOBICHIOTO NAHHOH (])enepanbnoﬁ paboueil MPOrpamMmMoi,
BLIZCJISAIOT: OCBOCHHDIC oOyuaronMHes HaydHbIC 3panus, ymMeHusa u croco0bl
jeiicTBuil, crendpuueckue  Juld [pe/IMETHOH obnactn  «XUMHUA», BUILBI
NesTenbHoCTi 110 [OJIyueHio  HOBOIO ajabpg, ero  uHreprperanuy,
npeodpazosannio n HPUMEHEHUIO B PABIIHHIBIX yueOHbBIX 1 HOBBIX cutTyaunsx.

K kouuy ob0yuchus B § juacee MPCAMCTHBIC PE3yNbTaThl Ha 0a3oBOM

ypOBHE JIOJIZKHBI oTpaxkarh chopMHPOBAHHOCTh Y 00yu4aronxes YMEHHIH:

e pACKPBIBATh CMBICI OCHOBHBIX XUMHUUECKNX [TOHSTHI; aToM, MOJIEKYIa,
XIMIYECKHTT IeMEHT, 1POCTOC BELLECTBO, C/IOMHOE BELLECTBO, CMECH
(oaHOpoOHasA HEOAHOPOAHAS ), BAICHTHOCTD, OTHOCHTENbHAS aTOMHAS
11 MOJICKYJIspHas Maccd, KOJIITUECTRO BCLILCCTBA, MOJIb, MOJIsipHas Macca,
Maccopas J10J1s XHMHYECKOTO yjieMeHTa B COC/IMHEHIH, MOJISIPHELI
0OBLEM, OKCH, KHCIOTA, ocHopanue, Colib, HIEKTPOOTPULATENBHOCTD,
crerelb OKHCIEHUS, Xumunieckas peaKLs, kiaccupuKams peakuuit:
peakinu COC/IHCHHA, peakitii  pasioAKCHIA, peakin 3amMeLIeHN,
peaxim obmena, 9K30- 1 JH0TEPMHUECKHE  PEAKILHH, TEIJIoBOH
yert peakumnu, AAPO ATOMA, HIEKTPOHHbBIH cnoit aroma, aTomMHasd
opOuTab, paanyc aToMa, Ximiyeckas CBA3b. nonspHas U HenomspHas
KOBATCHTHAS CBsA3b, HOHHAA CBSi3b. WOH, KaTWOH, aHHOH, pacTBop,
MaccoBas J10J1s BELIECTBA (11poreHTHas KOHIlEHTpAallis) B paCTBOPE;

e ILTIOCTPHPOBATDL B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX [oHATHI 1
APUMCHATD YTH MOHATH npu orucaHni BCUICCTB M UX npespamem—ﬁz;

o 1ICTONL30BATL  XHMIHCCKYH) CHMBOJIMKY JUlsi COCTaBicHHA hopmyn
BELEeCTB U ypaBHem-lii XMMMUECKIX pcal-{m—n‘-ft;

o oOnNpenessTh pajiedTHOCTL  dTOMOB yleMEHTOR B OMHApHbIX
coeqMHennsx,  CTencHb OKHCNEHHA  ANEMEHTOB B OuHapHbIX
COC/IMHEHIAX, NPHHAUICAKHOCTH BelIleCTB K OIPE/IESEHHOMY Kjaccy
coexennii 1o opmylam. Bit XIMHUECKOI CRA3Y (kopajieHTHad W
poHHas) B HEopraHnueckix coe/ltienmax:



packpbiBarh CMbICH [ leprozanieckoro  3akoHa JI. WM. Menaeneena:
ACMOHCTPHPOBATL MOHHMAHKC MEpHOANUCCKOH 3aBMCHMOCTH CBOHCTB
CHMHUECKIX WIEMEHTOR OT UX [IOJIOKCHHA B [TepnosnuecKoil CUCTEME,
3aKOHOB ~ COXpaHEHHS ~ MACChl  BEIICCTB, [IOCTOSTHCTBA ~ COCTARBa,
ATOMHO-MOJIEKYIISIPHOIO YHeris, 3aKoHa ABoraapo;

OMMChIBATL 1 XapakTepn3onBarh TabauuHyo Qopmy [lepr0jinyeCKOH
CHCTEMbl XMMHUECKHX DJICMCHTOB: pa3/iMiarh MOHATHS «TJlaBHas
noarpymnma (A-rpyrra)» i «r1o6outas nojrpynna (b-rpynia), maibie
1 GOJIbLIME MEPHOIbI, COOTHOCHTD 0603HaueHUsl, KOTOpbie HMEHOTCH B
tadmiue «llepronnyeckas cHETEMA immuecknx  anementos L M.
MemieneeBay € HYMCIOBBIMH  XapaKTCPUCTHKAMH CcTpOEeHHUsA aTOMOB
KUMHUYECKHX AJieMeHTOB (cocTas n o 3apait AApa, obiiee  4MCIIO
3JIEKTPOHOB 1 paciipeiesieHue 1x 1o YIEKTPOHHBIM CIOSIM);
knaccuuupoBarh  XHMHUCCKHC ICMCHTBI,  HCOPraHW4CCKHE
BeIIECTRA, XIMHUYCCKIE peakitnm (no Hnciy i COCTaBy y4acTBYIOUINX B
peaKIuy BEIIECTR, 110 TCTUIOBOMY pdexTy):

Xapakrepn3osarb (orHchiBaTh) OOLLHE XUMHIECKIC CBOIICTBA BELIECTB
pasIMuHbIX KJTaccoB, noaTeepKaas — OMHCAHHME MpuMepaMu
MOJICKYJIIPHBIX ypaBHEH!I1 COOTBETCTRYIOIIMX XHUMHUCCKHX peaKinii;
[IPOTHO3UPOBATH cROliCTBA  BelleCTB B 3aBHCHMMOCTH - OT ux
KAUEeCTBEHHOIO CocTara, BO3MOKHOCTH rnporexanus  XUMUIECKHX
ripeBpatleHiil B pasjiiniibiX YCIHOBHSAX]

BLIUMCIISTS OTHOCHTCIIBHYK)  MOJICKYJIAPHYTO i MOJISIPHYHO  MaccChl
BelCCTB, MAcCOBYIO JIOIO  XHMHHCCKOTO ynementa no (Gopmyle
cOeNMHEeHMs, MAaCcCcOBYIO JIONIKO  BEUIECTBA B pacTBope, MPOBOINTDH
pacuéTbl Mo ypasieHiio XHMHUYECKON PEaKLM;

MpUMEHATH OCHOBHBIC oricpalnm MBICTUTENLHON JeITENhHOCTH  —
apaiu3 W CHHTE3, CpaBHEHuE, 0Go6nenue, cucreMarn3almio,
KiaccH(PUKALMIO, BbISBICHHIC HPUYHHHO-CIIEACTBEHHbIX cBs3eld — i
H3YyUYCHUS CBOMHCTB BCLLICCTB M XUMHYECKHX peakumi,
CCTECTREHHO-HAYYHbIC METO/Lbl [O3HAHMS = HabmoeHne, N3MepeHne,
MOJICJTMPOBAHUE, IKCITEPUMEHT (pealibHblH 1 MBICIICHHDI "),

crejloBath  lIpaBijam  110J1L30Batis XUMHUECKOiT  MOCyioi |
naGopatopHbiM  000PYAOBAHKMCEM, 4 Takke npasuiam odpauieHns ¢
pellecTBaMi B COOTBETCTRHI € HHCTPYKIUAMH 110 BRIOTHEHMIO
iaboparopibiX XMMHYCCKIX OlILITOR 1O TIONY4EHNIO U coOMpanmnio
ra3000pa3HbIX  BelecTs (Bos1opojla M KHCIIOPOIA), NPHIOTOBICHUIO
pacTBopoB € onpeeIEHHoil MaccoBoit  josieii  pacTBOPEHHOTO



K

BeLICCTRA, T11aHIPOBaTh 1 [POBOAHTL XHMHIHECKNE YKCTMEPUMEHTDI 110
pacno3HaBaHUI0  PACTBOPOB menoucii M KMEJOT ¢ MOMOLIBbIO
HHJLIKATOPOB (JlakMyc, (heHondyraiciH, MCTHIOPAHK 1 Jipyrue).

KoHIly oOyuenus B 9 Kiacce HPEIMETHRIC pesynbTarhl Ha 0a30BOM

yPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTE ¥ 06y UAIOMIIXCS YMEHWH:

PACKPBIBATL CMBIC] OCHOBHbIX NHUMIUECKHX  TTOHSATHI: XMMHUYECKHIL
JIEMCHT, ATOM, MOJICKYJid, MOH, KaTHOH, aHWoH, TPOCTOC BCILLECTBO,
CIIOKHOE BEIIECTBO, BANEHTHOCTb, MIEKTPOOTPHLATENLHOCT, CTEMNEHb
OKMCJICHMS, XMMHUUECKas pEeaKlus, Xumuueckas  CBASD, TETIOBON -
ypdert peaxiii, MOIb, MoJIsIpHbIi 00BEM. pacTBop, JICKTPOJIHTEL,
HEITEKTPOJINTBI, MIEKTPOIMTHUECKAs JIMCCOLMALIMA, peaxiiii HOHHOIO
obMena. Karaiu3arop, XHMHYeckoe  paBHOBECHE, obparumble M
HeobparuMble peaklii, OKHCJIMTETbHO-BOCCTAHOBHTEIBHBIC PEAKLIH,
OKHCIIUTENb,  BOCCTAHOBHMTCIb,  OKHCICHHC 1 BOCCTAHOBIIEHHC,
ATUIOTPOMHs, aM(pOTEPHOCTh, XUMUHCECKA CRAD (KOBaJICHTHas, MOHHA,
MeTwniiyeckas), KpucTaiinieckas  peieTka, Kopposid METaJlJIOB,
CIUIABbI, CKOPOCTb XMMHYECKOI  PCAKLHIL, rpeiesibHo  JoMnyCcTHMas
KOHLIEHTPALLHs 111K BewecTsa;

HAIOCTPHPORATE  B3aHMOCBA3L  OCHOBHbIX XUMUHYECKHX TMOHATHI M
[PUMEHSTE 3TH HOHATHA HPI OTHCAHITH BEINECTB M MX TIPeBPaIeHNIT;
HCTIONB0BATHE  XHUMUUECKYI0 CHUMBOJIHKY LA cocrassiedust (hopmyst
BELIECTB 1 ypaBHEHHIT XIMHHYCCKHX peaKLmit;

ONpeieisTh  BAJICHTHOCTH 1 CTCICHb OKMCJICHNS  XUMHUYECKHMX
SeMEeNTOR B COGAMHEHHSX PA3HYHoOro cocTasa, MPUHAIEKHOCTD
BElECTB K OlpEIeliEHHOMY KIACCy coenmieHnii no gopmyiam, BHIL
KjMpuecKkoil  cBa3n  (KoBajeHTHadA,  HOHHAMN, MeTasanuueckas) B
HCOPTAHUYCCKUX COETMHCHHAN, 3apiil WoHA Mo XUMHUEcKoit Gopmyre,
xapaKTep Cpejibl B BOJBIX pacTBOpax HeopraHHIeCcKix coe/MHEeH N,
TUIT KPHCTAILITYECKOH pelETKI KOHKPETHOIO BELLECTBA,

pacKpbIBaTh CMbICH [ leproan4ecKoro 3aKkoHa JI. M. Menaenecsa H
JIEMOHCTPHPOBATHL €10 NOHHMAHHE: ornuchiBaTL M Xapakrepu3onarh
Ta@NUUHY0 (OpMY [TepnoaHuecKoi CHCTEMBI XUMUUECKHUX DJIEMEHTOB!
paziuuaTh HOHSTHS «IIIABIas nojrpytiia (A-rpynmna)» # «rodouHas
noarpynna (b-rpynna)», maibic H GONbLUME MCPHObI, COOTHOCHTH
0603HaUCHIS, KOTOPhIC MMCHOTCA B tiepronyeckoit  rabmine, ¢
qICJIOBBIMI  XapakTepHCTUKaMu  CTPOCHNA ATOMOB  XHMHYECKHX
seMenToR (cocTan W 3aps A/Apa. ofuiee 4MCIIO DIEKTPOHOB H
pacripeje/ictmie  ux 1o YIEKTPOHHBIM  CII0AM), 00BSICHATL  001IHEe



3AKOHOMEPHOCTH B M3MEHCHIH CROICTE HIEMEHTOB M HX COCAMHEHHIT B
npeaenax Manbix Mepruoios H [MaBHBIX MOArPYMN € y4CTOM CTPOCHUA
X aTOMOB;

KaacCHpUILIpoBaTh  XUMHIHCCKIC yIeMEHTHl,  HEOpraHn4ecKne
BelleCTBa, XIMIUeCKHe PeaKiiil (1o ancity il cOCTaBy y1acTBYOUIHX B
peaKiMy BCIIECTB, 10 TErIoBOMY ypdexry, 10 H3MEHEHUIO CTEleHEN
OKMCIICHMS XIMHUECKIX 2JICMCHTOB),

XapaxkTepu3oBaTh (ortichiBath) odue 1 crierpuueckne XHMHHECKHE
CBOJiCTBA [POCTBIX W CJIOAKHBIX  BELICCTB, [IOJTBEPYMIAsA ONucaHue
MpHMEPaMi MOJIEKYIISIPHBIX 1 HOHHBIX ypaBHeHuil COOTBETCTBYIOLLIHX
XMMHUECKMX PeaKIMil;

COCTABATL ypaBHelis NEKTPOJIHTHYECKOH  JICCOLHALIHH KHMCJIOT,
wiesoueii 1 coliei, HOJHbIC 1 cokpalléHuble ypaBHeHHA peaxumnii
nonHoro  oOmena,  ypaBHCHHA peakiuil, — MOATBEPKAAIOUIMX
CyILIECTBOBAHNE FEHEeTHUECKOIT CBA3M MEWKY BEILECTBAM pasJin4HbIX
KJ1ACCOB;

PACKPLIBATL CYLIHOCTH OKHCIIITE e/1bHO-BOCCTAHOBHTCIBLHBIX peaKLuit
MOCPEACTBOM COCTABICHHS HICKTPOHHOTO DanaHca THX peaxkimi;
[IPOTHO3HPORATH cpOiicTBA BCIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS,
BO3MOJKHOCTH TPOTEKaHMsT XHMHHCCKHX npespatlennii B pasaniHbX
YCIIOBHSX,

BLIYUCISITS  OTHOCHTEIIBIYIO  MOTCKYIAPHYIO 11 MOJISIPHYIO MacChl
BElCCTB, MACCOBYIO JIOJIO  XMMUHCCKOTO yemenTa 1o (popmyie
coe/MHEHs, MAccoBylO JIOi0  Belectsa B pacTBOpe, [POBOAMTH
pacuérbl 110 ypaBHEHHIO XMMUUECKON peakumni;

cobntonars  npaBuia  MOnAb30BaHNA «HMIHeckoil  mocynon  u
nabopaTopHkiM  000PYLOBATHEM, 4 Taloke mnpapuna oOpamenud ¢
peliecTBamMil B COOTBETCTBI € HHCTPYKIUAME 110 BBITIOJIHEHHIO
1abopaTopHLIX  XHMHUHECKHX OILITOB 110 TIOIYHEHHUIO H cobupaHuIo
F13000pa3HbIX BCILCCTB (aMMUAKA 1 yIACKUCIIOrO rasa),

NPOBO/UITH  PEAKILHH, [10JITBEPIK,(AK0IITHE KAUECTBCHHbBIN ~ COCTaB
pasJIMUHbBIX  BEIIECTH: pacro3HaBarh  OIBLITHBIM nmyTéM  XJIOpHIL-,
opomit-,  MOMML, kapooHar-, docdar-,  cunuKar-, cynbdar-,
FUAPOKCH/I-HOHbI, KATHOHbI AMMOHMA W HOHBI W3YHEHHbIX METAJIOB,
[PUCYTCTRYIOIINE B BO/HBIX pacTBOPAaX HEOPraHWHICCKHX BCILLECTB;
HPUMEHSATH  OCHOBHBIC oriepartii MBICUTEIILHON  JIeITEIIbHOCTH  —
ananus W CuHTe3, CpaBHENNE, oBobIelie, cucTeMaTu3aluio,
BBISIBJICHHE [IPUUIHHO-CIIEACTBCHHbIX csiaeil — Julsl M3ydeHHs CBOICTB



BeLIeCTB 1 XHMHUYCCKHXN peakuuii, ecTecTBEHHO-HAyHbIC METODI
nosuanus — nabdmoaeHue, W3MCpeHKe, MOJICAMPOBAHNE, IKCTIEPUMEHT
(peasbHblii 11 MbICJICHHBIIT).

KoppeKkunonno-passisalomas pabore Ha YPORC, Hanpas/ieHHas HA
peau3aiio 0codbIX 00pa3oBaTC/bHbIX norpedHocTeii yuaumxes ¢ 31IP:
CTpOUTH 00YUEHNHE ¢ YHETOM HHIIBH/LYQJbHBIX OCOOCHHOCTEH yHaulixes ¢ 311P
no creduki ycBOCHHUS  HIMII snannil, ymenuil 1 HaBbIKOB, KOTOPOE®
[pernosaractT:

" OLIAFOBOEY TIPEIBABICHHE MaTEpHaia, OT HacTHOTO K 00LeMY;
JI03UPOBaHHAsA [IOMOLLL B3pOCIIOTO,

HCHONb30BANIE ClIEINAILHBIX METO/I0B, HPHEMOB 1 CpeJICTB B COOTBETCTBHH €
peKoMEHIAUMAMHI  CIIELHATNCTOB TJICTIK, crocobeTBytOMMX  Kak obuiemy
PA3BUTHIO O0yHAIoIETocs, TaKk 1 KoMIOCHCAIMI UHANBIAYaTbHbIX HEAOCTATKOB
pazBHTHS (CHCHHAIbHDBIC yIpasKHCHIs Juls pasBHTHs BI1d, ucrnonb30BaHne
qopbierns MK T-KOMIIETEHTHOCTH  yHaIMXCH Kak CpeJicTBa KOMIEHCALMH
HapyWeHHbIX dyHKLiil — OT OpHCHTALHH Ha KJaBHaType 10 OpueHTalui B
MOC wkonbl 1 00pa3oBaTeibHbIX pecypeax MHTEPHET);

pazpaboTKy XOpoIlo CTPYKTYPUPOBAHHOIO MaTCpHald, cosieprKallero onopbl €
seranusaieii B opme  ajaropnTMos. 00pa3IloB  BbLIOIHEHNA 3a/laHnii JUIA
KOHKpeTH3alnu JeiicTRUi 1pu caMOCTOSITEIILIOM padoTe;

TiaTenbublil 0TOOP 1 KOMOHHHPOBAHNE METOLOB 1 IPUEMOB 00yHeHNs € LETILIO
cMeHbl BHIOB JICATCIIBHOCTH ereil, W3MeHeHus B HEH JTOMHUHAHTHOTO
anaa3aTopa, BKIoUeHs B paGory 00JbLIIIHCTEA aHaJI3aToOpPOB;

HOCTOSHHO CTHMYJIMPOBATH 1103HABATEIILHYIO AKTUBHOCTD, MOOYKaTh WHTEPEC
« cebe. oOKpyKaioweMy MpeaMeTHOMY I counanbHoMy Mupy (3anaHuid
Mpo6IEMHO-MTOHCKOBOTO KapaKTepa, CO3/aHue CHTYallH ycriexa, BUKTOPHUHBL 1
KOHKYPChI U T. 11.);

HCIIONIb30BATL  CliCUHalbHBIC apuEMbL 1 YHIPAKHEHI (8 cooTBETCTBHI C
pekoMeHiaunaMi Hefarora-feuxonora) mo (popMUpOBaHMIo MPON3BOJIBLHOCTH
PEry/sIlin IS TeILHOCTI 1 [HOBE/ICHIs, cTOn3an ero HMOIMOHABLHOTO
(hoHa;

CTHMYJIHPOBATH KOMMYHHKATHBHYIO AKTHBHOCTH 1 3aKPEILIsTH PEHEBhIC HABBIKH
(8 TOM uucie Mo nucbMy M yTeluio), BbipaboTaHHble HA 3aHATHAX c
yUTHTENEM-JIOTONE/0M (nedekronorom) B cooTBeTCTBMM € €I0
pEKOMEHIATAMIT,

HCHIONB30BATH  CHELHANbHbIE  YHPAKHEHHA JUls pa3BUTHS OPHEHTHPOBKH B
[pocTpancTse. KOOpAMHaLHi ABHZKEH I, pcqeumn‘a'rejlbnoii KOOpAHHALMK W



MEKOI MOTOPHMKIL: KHHE3HOJMOIMHECKHE, JOrOPUTMHYECKHE, CrieLHalbHOl
HAMPABACHHOCTH (UIMUIYTKH 1 [Ay3b i ap.;

cosnasarh  armocdepy  /100poAKEaTeIbHOCTIL - Ha ypoke € LEIbHO
HpeyIpEekKIeHNs  HEraTHBHOTO oTHonienns obyuaromerocs K o CUTyalnH
HIKOJIBHOTO 00yHens B LenoM, GopMHUPOBAHIS yueOHOIT MOTHBALIMHL.

Buabl 1esiTtebHOCTI

YycHuKy/ydeHnkam  JOCTYIIHbL - BEC BI/lbl  ydeOHOM  JIesTelbHOCTH,  HO
MPEOUTHTENLHBIMH ABIIAIOTCA CIICYHOULHE:

— YCTHBII OTBET,

__ coctasiienue/3anontueHne Tadimibl.

— 110,100/ TIOMCK TIPHMEPOB,

— nouckoBas pabora.

dopMbl KOHTPO.Is

[Mpejutonaragres  OCYHIECTRICHNE [POMEKYTOUHOIO  KOHTPOIA B pAa3HbIX
(popmax:

— ompoc

— YCTHBII OTBET

—— MHCLMEHHBII OTBET

—— TeCTHpOBANNE

__ camocTosiTenbHas padboTa

— npoekTHas padora
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