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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUSA U C YYETOM KOHLEIIUU NPENnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET pPACIPENEICHUE €ro IO KiaccaM W CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbTataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromierocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
HEPruM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHWUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUN
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
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npuoOIICHNM K HayYyHbIM METOJaM T[O3HAHWSI TMPU HM3YyYCHHH BEUIECTB U
XUMHYECKUX Peakiuii, B (OPMHUPOBAHUU M PA3BUTHH MMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-TIO3HABATENILHOW H Y4eOHO-UCCIIEIOBATEIHCKOM
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOro OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3HAYCHUE MPUOOPETH TaKUE IEITH, KaK:

— (QopMHpOBaHHE WHTEUIEKTYyadbHO pPAa3BUTON JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEHICHUH,
CHOCOOHOM aIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS yCIOBUSM KU3HH;

— HampaBJICHHOCTh OOYYECHHsS Ha CHCTEMATHYECKOE IPHOOIIEHHE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOAaM TO3HAHUS, (OPMHUPYIONIMM MOTHBAIIMIO U PA3BHTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE IS
Pa3INYHBIX BUAOB JACATEIHHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKPY’KaIOIIeT0 MHUPA, HCIOJIb3YSl 3HAHHUS W OIBIT, MOJYYCHHBIC TPU H3yYCHHU
XMMHHU, TPUMEHATh WX TPU PEIICHUH MpoOJieM B IOBCETHEBHOW JKU3HU W
TPYZIOBOM JESATEIIbHOCTH;

— (¢dopmupoBanue y OOy4aromUXCs TYMAHHCTUYECKAX  OTHOIICHHH,
NOHUMAaHMsI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYECKH
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbsSI U OKPY>KaIOIIEeH MPUPOIHOMN CPE/bI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWIs M HAIPaBICHHOCTH JajbHEUIIETO
obydenusi. PabGouas mporpamma Bocmutanus MBOY COIIl Ne 5 c¢. UrnmnO
peanu3yercsi B TOM YHCIIE W Yepe3 MCIIOJIb30BAaHNE BOCIUTATEIILHOTO MOTEHIIHANA
YPOKOB XUMHHU. JTa paboTa OCYILECTBIACTCS B CIEAYIOMUX (popmax:

o TloOyxnenue oOyyarmMXxcs COOJI0IaTh HA YPOKE OOIIETPUHATHIE HOPMBI
MOBEJICHMSI, MPaBUiIa OOIICHUS CO CTapIIUMHU (MTeJaroTHYeCKUMU PaOOTHUKAMM) U
CBepCTHHKaMH  (OOydYarolUMHCS), TPUHIMIBI  y4eOHOW  JUCIHUIUIMHBI U
caMOOpraHHU3al1u.

[TpuBnevyeHre BHUMaHUS OOYYaIOIIUXCS K IIEHHOCTHOMY acIeKTy M3ydaeMbIX Ha
ypOKax MpeAMETOB, SIBJICHHI, COOBITHI Yepes:



JEMOHCTpalMi0  O0y4arouMMcsi TPUMEPOB  OTBETCTBEHHOTO, TPaXXTAHCKOTO
MOBECHUS, POSBICHUS YETOBEKOIIOOUS U I00pOCEPI€UHOCTH
— oOpanieHie BHMMaHHUSI Ha HPAaBCTBEHHbIE AaclEKThl HAay4YHBIX OTKPBITHM,
KOTOPBIE MU3YYAOTCS B JJTAHHBIII MOMEHT Ha YpPOKE; Ha SIPKUX AEATENICH KYyJIbTYpHI,
YUEHBIX, MOJUTUKOB, CBA3AaHHBIX C M3y4a€MbIMU B JIaHHBII MOMEHT TEMaMH, HA
TOT BKJIaJl, KOTOPbIi OHM BHECIH B pa3BUTHE HAIIEW CTpaHbl M MUpa, HA
JIOCTOMHBIE MOJIpaXKaHUsI MPUMEPHI UX KU3HHU, HA MOTUBBI UX MOCTYIIKOB;
— WCMONb30BaHHE HA ypoOKax HMHQOpPMAIMK, 3aTparvBalolieil  Ba)KHbIC
COLIMAJIbHBIE, HDABCTBEHHBIE, STUYECKHUE BOIIPOCHI

« Hcnonp3oBaHue BOCIHTATENbHBIX BO3MOXHOCTEH COJAEp>KaHUS Y4EOHOTO
npeaMera s GOpMHUpPOBaHUS y OOYYaIOIIMXCS POCCHUMCKHX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U  COLMOKYJBTYPHBIX IICHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JIsl YTCHUS, TPOOJIEMHBIX CUTYAIIUN JIJIs1 OOCYKICHUS
B KJ1acce

o HMuunmupoBanue oOCYKIeHUMN, BHICKa3bIBAHUN CBOETO MHEHMSI, BHIPAOOTKU
CBOEr0 JMYHOCTHOTO OTHOUIEHUS K U3YyYae€MbIM COOBITHSM, SIBJICHUSIM.

« BxiroueHue B ypoK MIPOBBIX MPOLEAYDP, KOTOPBIE MOMOTAIOT MOAAECPKAThH

MOTHUBAIMIO OOYYalOIUXCAd K MOJYYCHHIO 3HAHUM, HATAKUBAHHUIO MO3UTHBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, I[OMOTaloT  YCTaHOBJICHHUIO
no0poXkenaTenbHON aTMoc(hepsl BO BpeMsl ypoKa.

« IlpumeHneHue Ha ypoKe MHTEPAKTHBHBIX (HOpPM pabOThI, CTUMYIHPYIOIIMX
[I03HABATEIbHYI0 MOTHBALIMIO 00YUYaIOIIUXCS.

« Ilpumenenue rpynmoBoil paboTbl WM paboOThl B Mapax, KOTOPHIE
CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHAHON pabOThI M B3aUMOJCHCTBUIO C
JIPYTUMH 00Y4arOIIUMHUCH.

« BpiOop u wucnonb30BaHME HAa YPOKaX METOAOB, METOJHMK, TEXHOJOTHH ,
OKa3bIBAIOUINX BOCIUTATEIbHOE BO3JCWUCTBHE HA JHMYHOCTH B COOTBETCTBHH C
BOCIHTATEIbHBIM UACATIOM, LEIbIO U 331a4aMU BOCTIUTAHUSI.

« HMuunuupoBaHue W  MOAJNEPKKA  HUCCIEAOBATEIBCKON  JESITEIbHOCTU
IIKOJBHUKOB B (OpPME BKIIOUEHHS B YPOK pa3IMUYHBIX HCCIEI0BATEIbCKUX
3aJaHui, YTO JlaeT BO3MOXKHOCTh OOydaroumMMcs HOpUOoOpecTH  HaBBIKH
CaMOCTOSITENIbHOTO PELICHUS] TEOPETHYECKOM MpoOJeMbl, TEHEPpUPOBAaHUSA U
o(opmIIeHHs COOCTBEHHBIX THUIOTE3, YBAXKUTEILHOTO OTHOLICHUS K UYKUM HACAM,
NyOJIMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHHUS M OTCTAaHBAHUA CBOEH TOUYKU
3peHHUsL.

e VYCTaHOBIEHHE  YBAXKUTENbHBIX,  JIOBEPUTENBHBIX,  HEPOPMaIbHBIX
OTHOIICHUN MEXKIY YUUTEJIEM U yUeHHKAMHU, CO3[JaHle Ha YPOKaX SMOIMOHAIBHO-
KOM(pOPTHOM Cpebl.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwsi, coctaBiseT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUS

8 KUIIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUM B U3HU YeJOBEKAa. XUMHS B CHCTEME HaykK.
Tena u BemiecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BeiiecTB. [loHsiTHe 0 MeTojax Mo3HAaHMS B XUMUM. YUCThIE BElIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U C0KHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Monbs. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX E€IWUHUI] BemlecTBa. Pacuérel mo dopmynam
XAMHWYECKUX COCITMHCHUU.

duznyeckre U XMMUYECKUE SIBJICHUSI. XUMUYECKasl peakius U e€ MpU3HAKU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX peaKIui (COeTMHEHNS, Pa3I0KEeHUsI, 3aMEIIeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu padOTHl B JTA0OpaTOpPUH U
npuéMaMu oOpallieHus ¢ JJabopaTOpHBIM 000PY/I0BaHUEM, U3YYCHUE U OMKMCAHUE
bu3nYecKuX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
bus3nueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
METHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTNMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX Ppeakiuid (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cosd meau (11,
U3y4YeHUE CIOCOOOB PA3JIEICHHsI CMECEH: C MOMOINbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHILIAINS, XpoMaTorpadus, MpoBeaeHNEe OYUCTKH TTOBAPCHHOU
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PEe3yJIbTAaTOB  IPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHWsSI MAcCChl, CO3JaHHUE MOJeNIed MOJIeKYII
(IIapoCTEepPKHEBBIX ).



Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 371€MEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYecKkne W XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcupabl. [lpumenenune kuciopoga. CrocoObl
NOJIy4eHHUs] Kuciopoja B JjabopaTopud W HpoMmblluieHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — auI0TpoIHas MOAU(pUKALINS KHUCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOS.

Bomopon — asnemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKUe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyenus. KucioTsl u conu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTh BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Poisib pacTBOpOB B pupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOJBI B IIPUPOLE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA PUPOAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, amMQpOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oOkcugoB. Dusndyeckne uW XUMHUYECKUC
cBoMCTBA OKCUAOB. [lonydueHrne OKCuIoB.

OcHoBanusi. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnoter. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XUMHUUYECKHe cBoHcTBa KHCIOT. Psan aktuBHocTH MeTauioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCTMHEHHUM.

Xumuyeckuui IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyX€E, IMOJTyUYECHHE,
cobupanue, pacno3HaBaHWE M W3YYECHUE CBOWCTB KHCIOpOaa, HaOI0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, pACIO3HABAHUE M H3y4YEHUE
CBOMCTB Bojopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
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KOJMYECTBOM | MOJIb, MCCIIEIOBAHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KadbllueM) (BO3MOXKHO HCHOJIb30BAHWE BHJICOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, pPEeakUWil HEUTpAIM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHI, BBITECHEHHE OJHOTO METAJUIa JIPYTHMM W3 PAacTBOpa COJM, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO TeMme «BaxHeWllme Kiacchl HEOPraHWYECKHUX
COCIMHEHUI.

Iepuoanueckuit 3axkoH u Ilepumoauveckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIACCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIOTeHbl, HHEPTHHIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
HU. MenneneeBa. KopoTkonepuonHas W JAJUHHONEpPHOAHAS  (OPMBI
[Ieprnonnueckont cucrembl xumuueckux aeMeHToB [[. . Menneneesa. Ilepnoast
u Tpynmbl. OU3WYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U ITEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
QJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yu€Hbl u
IPAKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (MoJjisipHass M HEMOJSpHasl) CBSI3b.
DIEeKTPOOTPUIATETLHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuui IKcnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C pPAacTBOPaMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIBITOB,
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WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUuid
(ropenue, peakliuy pa3ioKeHHsl, COEUHEHU).

Mesicnpeomemmuoie ceéazu

Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU U3Y4YCHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAaHHE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: Hay4YHBIH (akT, FMIOTE3a, TEOPUs,
3aKOH, AaHaJIW3, CHHTE3, KIacCU(pUKalus, NEpUOJAUYHOCTb, HAOJOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIBI, PAJMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKHI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, GU3NUYECKUE BEINYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COonHIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeuecTBo M XUMHYECKasl peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKHUX DJJIEMEHTOB IMEPBBIX TPEX IEPUOAOB, KaIHs, KaJIbIUs M HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoamnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKU U
BUJIa XMMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCSA K Pa3IU4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUEeCKHX Peakiyil MO pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHENW OKHUCIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[Tonsitue o ckopoctn xummueckoi peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakuusax. IIoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. [lonsatue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakToOpHI,



BJIMAOONIME Ha CKOPOCTb XUMHUYECKOM p€akuyn #n IIOJOKCHHUC XHMHYCCKOTIO

paBHOBECHSI.
OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIMH,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCIOJb30BAHUEM  METOJIA
3JIEKTPOHHOTO OalaHca.

Teopust 3AEKTPOTUTUUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CI1A0bIE JIEKTPOJIUTHI.

Peakiium noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJHbIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBaHMHW U cCOJIed B CBETE MPEICTaBICHHA OO0 AJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TMAPOIIU3E CONIEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUNIMUECKUX PEIIETOK HEOPTraHUYECKUX
BEII[ECTB — METAIOB W HEMETaUIoB (rpadura M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKLUU
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOpOB BEUIECTB, IpolLEecca AUCCOLNMALMM KHCIOT, WLIEJI0YEed U COJIeH
(BO3BMOKHO  HCHOJIb30BAHME BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKA  TPOTEKAHHWS  peakluidi HOHHOTO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluK pasyIoKeHUs, COCIMHEHHU), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
HKCIEPUMEHTAIILHBIX 3a]1a4.

HeMmeTaJyuibl 1 MX COeIMHEHUS

OOmasi xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJEICTBHE C MeETa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJOpa WU XJOPOBOJAOPOJA HAa OPTraHU3M 4YeENIOBEeKa. BaxkHelmme XJIOpUAbl U HX
HaXOXKJEHUE B IPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pu3myeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (U3MUYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
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Cepnass kucioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
OpEICTaBUTEN Kilacca KHCIOT M crheuuduueckue). XUMUUYECKHE pPEaKIIHH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOCc00a TMOMYYeHHs] CEPHOM KHCIOTHI.
[Tpumenenue cepHoil kucioThl. CoJId CEpHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAC. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHMSIMHU CEpbl (KUCIOTHBIE JTOXKIIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
busnyeckue u xumMrueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, NOJydeHne U mpuMeHeHue. Conu aMMOHUS,
uX (pU3NYECKUEe U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHue, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTEIS Kiacca KHUCIOT W  crheruduuecKue).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4ECKOe 3arpsi3HeHUE OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Pu3NIeCKue U XUMHUIECKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmas xapakTepuctuka 31eMeHTOB |VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOMHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OpPTaHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYECKHe MpPOOJIeMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KuUciIoTa U €€ coau, X GU3MYeCKre U XMMUYECKHE CBONCTBA,
noJiydieHrue W TnpuMeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH M CEITHCKOM
XO35MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEePTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTUHEHUN.
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Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHS KpemHus B mpupozae. OOmme mnpenacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJIEHHOCTH. BaxkHelIlne CTpoUTeNbHbIC MaTepHuasbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, eje300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

H3yueHHe 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJIEHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOJIOICHUE TTPU3HAKOB
WX TIPOTEKaHMS, OMBITHI, OTpaxkaromue (GU3NIECKHE W XUMUUYECKHE CBOMCTBa
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOPUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOACHUE Mpoliecca OOYIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOUW peaKIuu Ha CyJbdar-
WOH W HaOJIOJeHWe TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYCCKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coegMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPUAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yA0OpEHUid, MOTyUeHHE,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), M3yUYCHHE Moeen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, ¢yiiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJICKHUCIIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX PEaKiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3aJ71a4 o TeMe «BaxHenIre HeMEeTAUIbl U UX COCTUHECHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1as XxapakTepruCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HAa OCHOBAaHHUHU
ux mnonoxeHusa B llepuomnyeckor cucreMe XUMHYECKUX 3yeMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  JJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CIocoObl ToMyueHHus: MeTauioB. [IOHSATHE O KOPpPO3WHM METalIOB, OCHOBHBIC
CIOCOOBI 3alUThl UX OT Kopposud. CruiaBel (CTajdb, YyryH, TIOPATIOMUHHM,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.
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[Ilenounsie meTampl: nonoxeHne B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus U Kanus). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kauus. [IpuMeHeHHne IIEeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[llenoyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[lepnognueckon cucreme xuMmudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyeckrue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseilmive coeauHeHUs Kaiblus (OKCUI, TUIPOKCH, COJIH).
XKéctkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHMIL: TIoJI0KeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA
AIFOMHUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aroMma, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, ruipokcuibl U conu xenesa (I1) u xenesza
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KaJIbIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
MCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA JKEJe3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUs
KAUEeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, IUHKA, JKeye3a
(I u xenesza (111), meau (1), HaOMIOACHKE W ONMMCAHUE MPOILIECCOB OKPAIIMBAHHUS
IUIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PELIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «Baxueliue
METAJUJIbl K KX COCUHEHHUS.

XUMHA 4 OKPYKaKIIas cpeaa

BemecTtBa u marepuanbsl B IOBCEAHEBHOW KU3HM uelloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momorrs npu
XUMHUUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMun B pemieHun 3KoJI0ruueCcKuxX
npoOJieM.

Xumuueckuii IKCnepumenm:
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u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanuss MeXnpeaMeTHbIX CBA3€H NMpU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAONIIOACHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, WU3MEPEHHE, MOJIeNb, SBJICHHE, TaPHUKOBBIN
2 (DEeKT, TEXHOIOT S, MAaTEPHAIIHI.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi, MHPOBOIHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMIECKAS
peméTKa, CIUIaBbl, (PU3UUYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MUHEPAIbHbBIE
yI00pEeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIC3HBIE UCKOITAeMbI€, TOTUIUBO, BOAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATEIIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINHN 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJeIHI0, MOHMMaHHWs 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U OOIIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOM JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOM Cpe/Ie;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUs, MOHMMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOW  KYJNbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU
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HAay4YHOW KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ D3JEMEHTa), XUMHUuecKas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIECJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

17



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO ()OpMY MpeCTaBIeHU HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€NbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi Peakius, KIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U IHAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 2(P(DEKT peakiuH,
AP0 aToOMa, JJIEKTPOHHBINA CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsSI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuonuueckass cucTteMa XuUMHUYeCcKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATeIbHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJICACTBEHHBIX CBSI3€M — JJII M3yYEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHWEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOIOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peakius, XUMAYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XMMHYECKOH (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnnunyo (opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «rmooodHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEePUOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIM NOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAaHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4Y€HHUS CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTECTBEHHO-HAyYHbIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNE, SKCICPUMEHT (peabHBIA M
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XumMu4decKkas CBI3b.

3.2 OKHUCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HWroro no pazneny 25
Pa3gen 3. MeTaJsIbI M X COeTUHEHU S
. bubmuorexa [JOK
31 Obmpe cBoidcTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiime Metaiuisl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:kapomas cpeaa
4.1 BertecTBa 1 Marepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIIMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenne»

2. Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus B Tabmuuax 8 — 11 knacesl. CripaBoynoe nmoco6ue. ABTop — cocraButens A. E.
Haconosa 10 — e u3nanue, crepeoruntoe. [Ipoda, Mocksa 2022 r.

2. B nomoms abutypuenty. P. A. Jluaun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusy». s
IIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatouux B BY3e1. Teopetnuecknue ocHOBBI. Borpochl.
3anauu. Tectol. [lox penakiueii mpodeccopa P. A. JIuauna 3 — e u3ganue, UCIPaBICHHOE.
Hpoda, Mocksa 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

8 KJIACC

1. Poccuiickas anektponHas mkodia. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypuan «Xumus u xxu3nby - https://hij.ru/
4. IToxbopka auteparypsl mo xumuu - http://c-books.narod.ru/
5. Kypuan " 1 centsops" - https://1sept.ru/
6. Uudoypox - https://iu.ru/video-lessons
7. COOpHUK cTaTel 0 XMMHYECKUX JIEMEHTaX, MILTIOCTPUPOBAHHBIN OMHMCAaHUEM
sKcrepuMeHToB. -http://www.periodictable.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/



4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caliT mst yauTesis XMMUU U OUOJIOTHH)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/
1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Iopran Beepocceuiickoit onumua sl mkoapHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3zoBarenbHbIi mopTai. http://www.gov.ed.ru

13) denepanbHblii poccuiickmii 001eoopa3zoBaTenbHbIi noprait. http://www.school.edu.ru
14) ®enepanbusblii nopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) IMopran komnanun «Kupun u Medoauit». http://www.km.ru

16) O6pazoBareabHbIi mopTan «Yuebay. http://www.uroki.ru

17) XKypuan «Kypbep obpazosanus». http://www.courier.com.ru

18) XKypnan «Bectuuk obpazosanusi». http://www.vestnik.edu.ru

19) Uznatensckuit mom «IIpodxuauray. http://www.profkniga.ru

20) Uznatenbckuit 1om «1 ceHTsOps». http://www.1september.ru

21) ®@ectuBanb negarorudyeckuit uuei «OTKPBITHIN ypok» (M3AaTenbcKuid 10M «1 ceHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet moprain [po Ikomy.pyhttp://www.proshkolu.ru/
24) Caiir CIAM I'MA: PELTY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
25) buner B Oynyriee
https://fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fc6b.pdf
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