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(ocHOBHOE 00111€€ OOpa30BaHME)



Ilnanupyembie pe3yabTATbl OCBOCHHS XUMHMHU
JlesiTenbHOCTh 00Pa30BATENBHOTO YUPEKICHHS 00111ero 00pa3oBaHus B

O6y‘—IeHI/II/I XUMUH AO0JIZKHA OBITH HalpaBJICHA HAa JOCTHIKCHHC O6y‘-IaIOIIII/IMI/ICH
CICAYIOIUX JIHNUHOCHIHBIX PC3YJIBTATOB!

1. B ICHHOCTHO-OPWUEHTAITMOHHOW cdepe - YYBCTBO TOPAOCTH 3a POCCHUUCKYIO
XUMUYECKYI0 HayKy, TyMaHU3M, OTHOIICHHE K TPyAy, LEIEeyCTPEMIECHHOCTb,
CaMOKOHTPOJIb U CAMOOIICHKA;

2. B TpynoBoi cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JaibHeEiIIeit
00pa3oBaTeNbHON TPAEKTOPHUY;

3) B mo3HaBaTeIbHON (KOTHUTUBHOM, HHTEJUIEKTYaIbHON) chepe —MOTHBAIUS
YUYEHHsI, YMEHUE YIPABIIATH CBOEH ITO3HABATEIBHON JEATEIBHOCTHIO.

Memanpe@memnbmu pe3yjibTaTaMu OCBOCHHA BbIITYCKHUKAMH OCHOBHOM
IIKOJIBI IIPOTI'PpaMMBI I10 XUMHHU ABJIAKOTCA:

1. BiajieHNEe YHUBEPCAIbHBIMU €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMU JESTEIBLHOCTH:
HaOJI0JICHNE, U3MEpPEHUEe, HKCIEPUMEHT, yuyeOHOEe HCCIe0BaHuE; MPUMEHEHUE
OCHOBHBIX ~ METOJIOB  IMO3HaHUA  (CHCTeMHO-MH(GOPMAIMOHHBIN  aHaJIN3,
MOJICIMPOBAHUE)  JUII  M3YYCHMS  Pa3IMYHBIX  CTOPOH  OKpYyKarouen
JICUCTBUTEIILHOCTH,

2. WCIIONBh30BAaHUE YHUBEPCAIBHBIX CIIOCOOOB JCSITEILHOCTH IO PEIICHUIO TPOOIeM 1
OCHOBHBIX  HWHTEJUICKTYaJIbHBIX  OIEpAIUM: HCIIOJb30BAHME  OCHOBHBIX
WHTEIUICKTYaJbHBIX Ollepanuii: (GopMyaupoBaHHE THIOTE3, aHAIW3 WU CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATU3allUsl, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBs3€H, MOMCK aHAJIOTOB;

3. YyMeHHE T'eHEepHUpOBaTh HJCH W OIPENSIATh CPEICTBA, HEOOXOIUMBIC I HX
peanuzanuu;

4. yMeHUEe OmNpenenarTh LeId U 3aJadyd  JCSTEIbHOCTH, BBIOMpPATH CpEICTBA
pean3anuu Uejd U NPUMEHSTh UX HA PAKTHUKE;

5. HCMOJB30BAHME  PA3JIUYHBIX HCTOYHUKOB JUISL  TIOJTyYeHHUS] XUMHYECKOM
uHdopmaIuu.
Ilpeomemnvimu pe3ynbraTaMyd OCBOCHHSI BBIITYCKHUKAMH OCHOBHOM IIKOJIBI
IIPOTPAMMBI 110 XUMHH SIBJISTFOTCS:

1. B mo3HaBartensHOI cdepe:

- IaBaTb OIPCACIICHUSA HN3YUYCHHBIX TOHSITUI: BCIICCTBO (XI/IMI/I‘-ICCKI/Iﬁ
OJIEMCHT, aTOM, MOH, MOJICKYJId, KPUCTAJUIMYCCKAA PCHICTKA, BCIICCTBO, IMPOCTLIC U
CJIOKHBIC BC€IICCTBA, XHWMHUYCCKaAA (1)OpMy.]'Ia, OTHOCHTCJIbHasA AaTOMHasA Macca,
OTHOCHUTCIIbHAA MOJICKYJIIPpHAA MaccCa, BAJICHTHOCTb, OKCHUbI, KUCJIOTbI, OCHOBAHUA,
COJINn, aMCI)OTepHOCTI), HHAUKATOp, HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH, IICPHOAUYICCKAsA CUCTCMaA,



nepuoauyeckas Tabivia, U30TOIbI, XUMUYECKas CBSI3b, JIEKTPOOTPULIATEIHLHOCTD,
CTEINICHb OKHWCIICHUSI, DJIEKTPOJIUT); XUMHUECKas Peakius (XUMUYECKOE ypaBHEHHUE,
FEHETUYECKass  CBSI3b,  OKHCJIEHHE,  BOCCTAHOBIICHUE,  DJICKTPOJIUTHYECKAs
JUCCOIMAIINS, CKOPOCTh XUMUYECKOU PEAKITUN);

- hopmynupoBaTe mepuoandeckuii 3akoH /.M. MenmeneeBa u pacKpbeIBaTh
€ro CMBICIT;

- OIIACHIBATh JIEMOHCTPALIMOHHBIC U CaMOCTOSTEIIBHO
MIPOBE/ICHHBIE 3KCIIEPUMEHTHI, UCHOJIb3Ysl ISl 3TOr0 E€CTECTBEHHBIN (PYCCKUH,
POJIHOM) SI3BIK U S3BIK XUMHH;

- OIIMCBhIBATL U Pa3JIn4aTb U3YYCHHBIC KJIACChbl HCOPTAHNYICCKUX COCHHHCHHﬁ,
IMPOCTBIC N CJIOKHBIC BCIICCTBA, XUMHUYCCKUC PCAKIINHU,

- KHaCCI/I(bI/I]_II/IpOBaTB HN3y4YCHHBIC O0OBEKTHI U SABJICHUA,

- Ha0JII0/1aTh JIEMOHCTPUPYEMBIE M CaMOCTOSITENIbHO IPOBOAUMBIE OIBITHI,
XUMUYECKUE PEaKLUU, TPOTEKAOLIUE B IPUPOJAE U B OBITY;

- ACJIaTb BbIBOJbI W  YMO3AKJIIOYCHUA U3 Ha6JIIOI[eHPII>'I, HN3Yy4YCHHBIX
XUMHUYCCKHUX 3aKOHOMCpHOCTeI>'I, IIPOTHO3HUPOBATH CBOMCTBA HCU3YUYCHHBIX BCIICCTB
110 aHAJIOTHMU CO CBOMCTBaMU HN3YUCHHBIX,

- CTPYKTYPHUPOBATH H3y‘I€HHI>II>JI MaTCpual U XHMHUYCCKYIO I/IH(I)OpMaHI/II-O,
IMOJYYCHHYIO U3 APYIUX HCTOYHUKOB,

- MOJICJIMPOBATh CTPOCHHUE ATOMOB 3JIEMEHTOB MEPBOTO - TPETHETO MEPUOJIOB,
CTPOCHUE MPOCTEUIITUX MOJICKYII.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOU cdepe:

- AHAJM3UPOBATh W OILICHMBATh TMOCHEACTBUS ISl OKPYXAIOUIEH CpPEIbI
OBITOBOM M MPOU3BOJACTBEHHON JCATEILHOCTH YEJIOBEKA, CBA3AHHOM ¢ TepepaboTKOM
BEILIECTB;

- pa3BACHATh Ha TIpuMepax (MPUBOAWTL TPUMEPHI, TOATBEPIKIAIOIINE)
MaTepUaAIbHOE €IMHCTBO U B3aMMOCBS3b KOMIIOHCHTOB JKMBOW M HEKUBOW MPUPOIBI
Y YEJIOBEKA KaK BAXKHYIO YaCTh 3TOTO €IMHCTBA;

- CTPOUTb CBO€ IIOBEJCHUE B COOTBETCTBUU C MPHUHIUIAMHU OEPEKHOTO
OTHOUIIEHHUS K MPUPOJIE.

3. B tpynoBoii chepe:
- IJIJAHUPOBATh U MPOBOJANTh XUMHUYCCKHHA SKCIICPHMECHT;

- UCIIOJIB30BaTh BCIICCTBA B COOTBETCTBHM C HX IIPECAHASHAYCHUCM U
CBOI\/’ICTBaMI/I, OIMMCAaHHBIMH B MHCTPYKIHAX 110 IPUMCHCHHUIO.

4. B ciepe 6e30macHOCTH KU3HEACATEILHOCTH:



- OKa3bIBaTh MEPBYIO MTOMOIIb MTPU OTPABJICHUIX, OKOrax U APYTUX TpaBMmax,
CBSI3aHHBIX C BEILIECTBAMU U JTA0OPATOPHBIM 000PYIOBAHUEM.

Tpebosanus K ypoHIO NOO20MOBKU 00VHAIOUWUXCS NO OAHHOU NPOCPAMME

B pesynpraTe H3ydeHHS XWMHM YYEHUK JIOJDKEH
3HATh / TOHUMATH

¢* XUMHYCCKYI0O CHMBOJIMKY: 3HAKHM XHMHYCCKHX J3JICMCHTOB, (bOpMy.]ILI
XUMHUYCCKUX BCIICCTB U YPABHCHUA XUMHUYICCKHUX peaKuHﬁ;

* BOKHEWIIINE XUMHYECKUE MTOHATUSA: XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJIIpHash Macchl, HMOH, XHUMHMUYECKas CBS3b,
BEIIECTBO, KJIACCHU(PHUKALUs BEUIECTB, MOJb, MOJIIpPHAs Macca, MOJISIPHBI 00beM,
XUMUYECKasl peaklus, KiacCU(pUKAIUs peakuuid, 3JIEKTPOJIUT M HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, OKUCIUTENb M BOCCTAaHOBUTEIb, OKHUCIEHUE H
BOCCTaHOBJICHHE;

¢® OCHOBHBIC 3aKOHBI XHMMHH: COXPAHCHHA MACChl BCIHICCTB, IIOCTOAHCTBA
COCTaBa, HCpI/IOIII/I‘-IGCKI/Iﬁ 3dKOH; YMCTb
¢ Ha3bIBATb: XUMHUYCCKHUC 3JICMCHTBI, COCANHCHUA N3YUYCHHBIX KJIACCOB,

* OOBSICHATh: (PU3WYECKU CMBICI aTOMHOTO (IOPSAJIKOBOrO) HOMeEpa
XUMHUYECKOTO »JJIEMEHTa, HOMEpPOB TPYIINbl U TMEPUOJA, K KOTOPHIM 3JIEMEHT
MPUHAJIC)KUT B mnepuonudeckon cucreme J[.M. MeHnneneeBa; 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB AJIEMEHTOB B IpeJiesIaX MAJIbIX MEPUOJAOB M TJIABHBIX MOATPYIIIL;
CYIIHOCTh PEAKIIU HOHHOTO OOMEHa;

* XapaKTepU30BaTh: XUMHUYECKUE BJIEMEHTHl (OT BOJOpOJa A0 KaJbIUs) Ha
OCHOBE UX TIIOJIOKE€HUS B mnepuoauyeckon cucreme J[M. MenaeneeBa wu
OCOOEHHOCTEW CTpOCHUSI WX aTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U
CBOMCTBAMHU BEILECTB; XMMUYECKAE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
BEIIIECTB;

* ONIPENIETISATh: COCTaB BEIIECTB MO UX (opMyliaM, TPUHAIIICKHOCTH BEIIECTB
K OIPEJICIICHHOMY KJIACCy COCIMHEHUM, TUIbl XUMUYECKUX PEAKLIUM, BAJICHTHOCTh U
CTENICHb OKMCJICHMSI DJJIEMEHTa B COCIUHECHUAX, THUII XUMHYECKOM CBS3U B
COEIMHEHUSX, BO3MOXKHOCTh MPOTEKAHUS PEeaKIIMi HOHHOTO OOMEHa;

* COCTaBJIATh: (HOPMYJIbI HEOPTaHUUECKUX COCIUHEHUIN M3Y4YEHHBIX KJIACCOB;
CXEMbl CTPOEHHUSI aTOMOB MepBbiX 20 31eMEeHTOB mnepuoanydeckor cucremsl [[.U.
MenpneneeBa; ypaBHEHU XUMUYECKUX PEAKIINN;

* pacCriO3HaBaTh OIBITHBIM IIyTEM: KHUCIOPOA, BOIOPOM, YIJIEKUCIIBIA Ta3,
aMMMaK; pacTBOPHI KUCIIOT U IIEJI0UYeH, XJIOPUI-, CyJbdaT-, KapOOHAT-UOHBI,

* BBIYUCIISITh: MACCOBYIO JIOJMIO XHMHYECKOTO JJIeMEeHTa To (dopmyse

COCAMHCHUA; MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC; KOJIMYCCTBO BCIIICCTBA, 00BeEM



WIM MaccCy IO KOJIMYECTBY BeIlleCTBa, 00bEMY WJIM MAacce peareHTOB MM MPOJYKTOB
pEaKIMK; UCTIONIb30BaTh  MPUOOpPETEHHBbIE 3HAHUS u yMEHUS B
MPAKTUYECKON
NEATEeIbHOCTH U MIOBCEHEBHOM KU3HU JJISI:
* Ge301acHOro oOpaIieHus ¢ BEIIeCTBAMU U MaTepUallaMu;
* SKOJIOTUYECKU IPAMOTHOTIO MTOBEJCHUS B OKPY>KaIOIIEH Cpejie;

* OLCHKM BIUSHHMS XHMHYECKOIO 3arpsA3HEHHs] OKPYXaIOIIEeW cpeapl Ha
OpraHu3M Y€JI0BEKa;

* KPUTHYECKOM OIeHKH MH(GOPMAIIMU O BEIIECTBAX, MCIOJIB3YEMBIX B OBITY;
Yuamuiicst JOJDKEH:

*  3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C
pa3BUTUEM XUMHUU M OOIIECTBA; JOCTIKCHUS B O00JAaCTH XUMHUM U KYJBTYpPHBIC
Tpaauluu (B YaCTHOCTH, HAYYHBIC TPAULINH )

* CBOEH CTpaHbl; OOIIEMUPOBBIE TOCTHKEHHS B 00JIACTH XMMHUHU; OCHOBHBIC
OPUHIMIBI U TpaBWJIa OTHOIIEHUS K MPHUPOJIE; OCHOBHI 3JJ0POBOTO 00Opa3a KU3HU U
310pOBbhecOEperaronux TEXHOJIOTH; MpaBuiia

* TMOBEJACHHMS B YPE3BBIYANHBIX CHUTYAIUSAX, CBA3aHHBIX C BO3JCHCTBUEM
pPa3JIMYHBIX BEIIECTB; OCHOBHBIC TMpaBa U OOS3aHHOCTH TpakJaaHWHA (B TOM YHUCIIE
y4YaIerocs), CBS3aHHBIE C JUYHOCTHBIM, NPO(PECCHOHATBLHBIM U KU3HECHHBIM
CaMOOTIPEICIICHUEM; COLIMATBPHYIO 3HAYMMOCTb M COJIepKaHue PoQeccrid, CBA3aHHBIX
C XMMHUEH;

*  UCNbIMBIGAMDb: YYBCTBO TOPIOCTH 3a POCCHUMCKYK) XMMHUYECKYI0 HAYKy WU
YBAKECHUE K UCTOPUM €€ PA3BUTHS; YBAXKECHHE WU IPUHATHE IOCTHKECHHM XHMHUHU B
MUpe; JI00Bb K MPHUPOJE; YBAKEHUE K OKPYKAOIIMM (y4alluMCS, YYUTEISM,
pomuTensM M Jp.) — YMEThb CiIyllaTb M CHBIIIATh I[ApTHEpa, IPU3HABaTh IPaBO
KaX/10r0 Ha COOCTBEHHOE MHEHHE, MPUHUMAaTh PEIICHHUS C yYeTOM IMO3UIUN BCeX
YYaCTHUKOB; YyBCTBO IPEKPACHOTO M ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C
MHPOM BEIIECTB U UX NPEBPALIEHNN; CAMOYBAXKEHUE U

*  DMOIIMOHAJBHO TOJIOKUTEILHOE OTHOIIICHHE K ceOe; Mpu3HaBaTh: IIEHHOCTh
3I0POBBS (CBOETO U IPYTUX JIFOJICH ); HEOOXOIUMOCTh CAaMOBBIPAKEHUS,
caMopeaIn3aiyy, COIMATbHOTO IPU3HAHUS;

* 0CO3HaBaTh. TOTOBHOCTh (MJM HETOTOBHOCTH) K CaMOCTOSITEIbHBIM
MOCTYIKaM M JEWCTBUSIM, OTBETCTBEHHOCTh 3a HX PE3yJIbTaThl; TOTOBHOCTbH (WM

HCFOTOBHOCTI)) OTKPBITO BbBIpAXKaTb M OTCTAMBATL CBOIO IIO3HIHUIO M KPHUTHYHO
OTHOCHUTBLCA K CBOMM IIOCTYIIKAM,



*  MPOSIBJIATH: DKOJIOTMYECKOE CO3HAHUE; N0OPOXKENATEIbHOCTh, JOBEPUE U
BHUMATEJIBHOCTh K JIIOJISIM, TOTOBHOCTb K COTPYJHUYECTBY U JpYyXKO€, OKa3aHUIO
MOMOIIN TEM, KTO B HEH HYyXKJIaeTcs; 0OOOIICHHbIN, yCTONYMBBIA U M30MpaTEIbHBIN
MO3HABATENbHBII MHTEpEC, MHHUIIMATUBY U JIOO03HATEIHHOCTh B HM3YyYEHUH MHUPA
BELIECTB M PEAKLUH; LEJICYCTPEMIICHHOCTh U HACTOWYMBOCTD B JIOCTHMIKEHUU LIEJIEH,
TOTOBHOCTU K MPEOJOJEHUIO TPYJHOCTEN; YOEKIEHHOCTh B BO3MOKHOCTH IMO3HAHUS
IPUPOJBI, HEOOXOAUMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTIDKCHUH HAyKd U
TEXHOJIOTHH JIJIs1 pa3BUTHA OOILECTBA;

* yYMETbh: YCTaHaBJIMBATh CBS3b MEXKIY LIEJbIO M3YyUYCHUS] XUMUU U TEM, JJIs
Yero OHa OCYHIECTBIISICTCS (MOTHBAMH); BBIMIOJHATH KOPPUTHPYIOUIYIO CaAMOOIICHKY,
3aKJITH0YAIOLIYIOCS B KOHTPOJIE 32 MPOLIECCOM

° HU3Yy4YCHUA XUMHUHN u BHCCCHHNU HCO6XOI[I/IMBIX KOPPCKTHUBOB,
COOTBCTCTBYIOIIUX OJOTallaM H crocodoam HN3y4YCHUSI KypCa XHMMHHU, BBIIOJIHATD
PCTPOCIICKTUBHYIO CAMOOICHKY, 3aKJIIFOYAIOITYIOCS B OLICHKC ITPOLICCCa

* M pe3ylbTaTa HM3y4YEHHs Kypca XUMHUU OCHOBHOW IIKOJIbI, MOJIBEICHUU
UTOTOB HAa OCHOBE COOTHECEHMS LNl M PE3yJbTAaTOB; CTPOUTH >KU3HEHHBIE U
MpO(QECCHOHANIBHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COLUAJIbHO-UCTOPUUYECKUX,
HNOJUTUYECKUX M SKOHOMMUYECKHUX YCJIOBHUW; OCO3HABaTb COOCTBEHHBIE LIEHHOCTH U
COOTBETCTBUE MX IPUHUMAEMBIM B JKM3HU PELICHUSM; BECTH [MAJOl HAa OCHOBE
PaBHOIIPABHBIX

°* OTHOLICHUM M B3aWMHOIO YBA)KCHUS; BBIJACIATH HPABCTBEHHBIM AaCHEKT
MOBEJEHUSI U COOTHOCUTD MOCTYNKHU (CBOU U APYTUX JIFOJEH) U COOBITHS C MPUHSTHIMU
TUYECKUMU HOPMaMH; B IIPEAEIIaX CBOUX

*  BO3MOKHOCTEH MIPOTHUBOICICTBOBATH JICUCTBUSIM | BJIUSTHUSIM,
MIPEJCTABIISIONIUM YTPO3Y KU3HH, 3JJ0POBbIO0 U OE30MMACHOCTH JIMYHOCTU U OOIIECTBRa.
Yuawuiicsa dondcen ymems:

° AaBaTb  ONPCACIICHHA TTOHSITHI: «JEMCHT», «aTOM», «MOJICKYJa»,
«BCHICCTBO», «IIPOCTHIC M CJIOKHBIC BCIICCTBA», KOTHOCUTCJIbHAsA aTOMHAdA Macca»,
«OTHOCHUTCJIbHASA MOJICKYJISIpHAsA MacCa», «MacCoOBasA JOJIA 3JICMCHTA B COCAUHCHUN,
«XHMHUYCCKad pCaKnusa», OIINChIBATH CBOMCTBaA Pa3IMYHbIX BCHICCTB, Ha6J'IIOI[aTI)
IMPOBOAUMBIC CAMOCTOATCIIBHO U JPYTUMH YHAIITUMUCS OIIBITHI;

*  IPOBOAUTH XMUMHUYECKHH JKCIIEPUMEHT; OKa3blBaTh IEPBYIO IMOMOILIb IPHU
OTpaBJICHUAX MW TpaBMax B JlabopaTopuu; JaBaTh ONPEIEICHUS MOHSATHUN:
«BAJICHTHOCTBY», «OKCUI», «KHCJIOTA», COJIb», «OCHOBAHUE», «PACTBOP», «MaCCOBas
7011 PAacTBOPEHHOTO BEILECTBA»; COCTaBIATH (OPMYJIbI CIIOXKHBIX BEIIECTB I10
BAJICHTHOCTH; PAacCMATPUBATh aTOM KaK XMMHWYECKH HEIEIMMYIO YaCTHILy CJIOKHOIO
CTPOEHHUS; 3HAThb MUCTOPUYECKYI0 M COBpPEeMEHHYIO (hopmynupoBku lleproauyeckoro



3akoHa /J[. V. MeHpaeneeBa; omMchiBaTh W MOJEIMPOBATH 3JIEKTPOHHOE CTPOCHHUE
aTOMOB

*  D3JIEMEHTOB MaJIbIX MEPUOJIOB; J1aBaTh OINPECICHUE MOHATHUS «XUMUYECKUN
AIIEMEHT»; TMPEACTaBIATh JBONCTBEHHYIO (KOPIYCKYJISPHO-BOJHOBYIO) MPHUPOIY
AJIEKTPOHA; MPOTHO3UPOBATH  CBOMCTBA HEW3YYCHHBIX  BEIIECTB, IMOJIB3YSICh
Ilepnogmueckoin cucremon xumudeckux osnemeHtoB J[. M. MenpeneeBa m 3Has
CBONCTBA YK€ U3y4YECHBI

*  MPOBOAUTH KJIACCU(UKAIMIO BEIIECTB MO YHUCITY BUJIOB aTOMOB, BXOJISIINX B
COCTaB BEIIECTBA;

*  CHCTEeMaTHU3UpOBaTh M 0000IATh pa3iavyYHbIE BUABI MH(MOpMAIUU (B TOM
quclie 3pUTEIbHYIO — O IBET€ BEIIeCTBA M €ro arperaTHOM COCTOSIHMH,
O0OOHSTEIBHYIO — O €ro0 3aIaxe, yMO3pUTEIbHYIO,

*  B3ATYI0 M3 CIPAaBOYHHMKA) MPOBOIUTH KIACCU(DUKAIMIO CIOKHBIX BEIIECTB
M0 OT/AETHHBIM

e KJIaccaM; 3HaThb CHOCOOBI OYMCTKM BOJABl OT IpUMECEd M OCO3HaBaTh
HEOOXOAMMOCTh OEpEeKHOr0 OTHOIIEHMSI K BOJHBIM 3aracaM CTpaHbl; UCIOJIb30BaTh
MHAYKTUBHBIN U JETyKTUBHBIM MOJIXOJbl IPU aHAJINW3€ CBOMCTB BEIECTB, IOHUMATh
JIOTUKY HAy4YHOTO TIO3HAHWS, CTPOHUTH, BBIABUTATh M (HOPMYIUPOBATH TUIIOTE3BI;
COTIOCTABJIATH OMMO3UIIMOHHBIC TOUYKH 3pEHUS Ha HAYUHYIO Tpo0OiieMy;

*  Ha KOHKPETHBIX MPUMEPAX WILTIOCTPUPOBATH CIOKHOCTH CTPOSHUS MaTepUH,
(KOpIyCKyIsIpHO-BOJIHOBOM JTyalu3M JJICKTPOHA), YCIOBHOCTH JIF000OM KiIaccuuKaimu
npu OOJBIIIOM MHOTO00pa3Wy BEIIECTB, KAXKI0€ M3 KOTOPHIX 007a/1aeT YHUKATbHBIMU
CBOVCTBAMMU.

BbInyCKHMK HAYYMTCH:
*  XapaKTepU30BaTh OCHOBHBIE METOJbI MO3HAHMUS: HAOIIOJECHUE, U3MEPEHUE,
AKCIIEPUMEHT;
*  ONHUCHIBaTh CBOMCTBA TBEP/IbIX, KUIKUX, FA3000pa3HbIX BEILECTB, BHIIEISS
UX CYILIECTBEHHBIE TPU3HAKY;
*  PAacCKpbBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHSITHH «aTOM», «MOJIEKYJIa,

«XUMHUYECKHUU JJIEMCHT», «IIPOCTOC BCIICCTBOY, «CJIOXHOC BCIICCTBOY,

(BAJICHTHOCTB», «XUMHNYCCKAA PCAKINA, UCIIOJIb3YS 3HAKOBYIO CUCTCMY XUMHH,



*  packKpblBaTb CMBICI 3aKOHOB COXPAHEHMs MAacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOPHH;

° pa3indaTtb XUMHYCCKUC U (l)I/I3I/ILIeCKI/I€ SIBJICHHA,

° Ha3bIBAThb XUMHYCCKHUC 3JICMCHTEI,

° OIIPCACIIATE COCTAB BCIICCTB I10 UX @OpMYﬂaM;

° OIIPCACIIAATE BAJICHTHOCTh aTOMA 3JICMCHTA B COCAMHCHUAX ]

° OIIPCACIIATE TUII XUMHNYCCKUX peaKHHﬁ;

° Ha3bIBATb IIPHU3HAKH U YCJIOBHA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

° BBIABJIATH IIPU3HAKH, CBHUACTCIIBCTBYIOIIHUC O IIPOTCKAHHNH XUMHUYECKOM
PCaKIru IIPpHU BBIIIOJIHCHUHU XUMHWYCCKOI'O OIIbITA,

*  COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHEHUM;

*  COCTaBIIATh YPABHEHUS XUMUYECKUX PEAKIUN;

*  coOmoaTh npaBuia 0e30nacHo paboThl NpU MPOBEJECHUH OIBITOB;

*  I0JIb30BATHCS JAOOPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOM;

*  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB;

* BBIYUCJSTH MAacCCOBYIO JIOJI0 XHMHYECKOrO »JJieMeHTa 1o ¢opmylie
COCIMHEHNS,

*  BBIUKCIATH KOJMYECTBO, O0OBEM WJIM MacCy BEIIECTBa IO KOJUYECTBY,
00beMy, Macce peareHTOB WX MPOIYKTOB PEaKLIUH;
*  XapakTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOpPOJa U BOJIOPOJA;
*  [OJy4aTbh, COOMPATH KKCIOPO U BOJIOPO/;

* pacmo3HaBaTh OIIBITHBIM TIyTeM Tra3000pa3HbIe BEIISCTBA: KHCIOPO/I,
BOJIOPO/TI;

*  pacKpbIBaTh CMBICI 3aKOHA ABOTaIpoO;
*  PAaCKphIBaTh CMBICT TIOHSTHH «TEIIOBOM A(DQPEKT peakuum», «MOJSTPHBINA

00BEMY;

*  XapaKTepu30BaTh PU3NUECKHE U XUMUYECKHUE CBOWCTBA BOIBI;



*  pacKpbIBAThb CMBICI MOHATHUS «PACTBOPY;

*  BBIYMCIIITH MacCCOBYIO JOJIIO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

*  IIPUTOTOBJLATH PACTBOPBI C ONPENEICHHOW MACCOBOM J0OJIE PACTBOPEHHOIO
BELIECTBA;

*  Ha3bIBaTh COEIMHEHMS U3YUYECHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

*  XapaKTepu30BaTh (U3NYECKUE U XUMUYECKHUE CBOWCTBA OCHOBHBIX KIJIACCOB

HCOPTaHNYCCKHX BCHICCTB: OKCUAOB, KUCJIOT, OCHOBaHHﬁ, COHCﬁ;

*  ONpENEsITh NPUHAIJIEKHOCTh BEIIECTB K  ONPEACICHHOMY  KJIACCy
COCJIMHCHMUH;

*  COCTaBJIATH (POPMYJIBI HEOPTAaHUUYECKUX COCTUHEHUN U3YUCHHBIX KIJIACCOB;

*  TPOBOJAUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA H3YYCHHBIX
KJIACCOB HEOPTraHUYECKUX BELIECTB;

* pacro3HaBaThb ONBITHBIM IyTEM pPAacTBOPbl KUCIOT U IIEJOYEd IO
M3MEHEHUIO OKPACKH UHIUKATOPa;

XapaKTepru30BaTh B3aUMOCBSI3b MEKIY KJIaCCaMH HEOPraHUYECKUX COETUHEHUII;

* packpsiBath cMblica [Iepuoguueckoro 3akona [I.1. Menneneesa;

* OOBSACHATH (PHUBMYECKUN CMBICT AaTOMHOTO (TIOPSIKOBOrO) HOMEpa
XUMHYECKOTO JIEMEHTA, HOMEPOB IPYIIIbI U MIEPHOJIA B iepuoandeckon cucreme J1.1.
Menpeneena;

* OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUsI CTPOEHUsS aTOMOB, CBOMCTB
AJIEMEHTOB B MpeJeax MajlblX MEPUOIOB U TJIABHBIX MOATPYIII;

*  XapakTepu30BaThb XWMHUYECKHE 3JIEMEHTHI (OT BOJOpPOAA 10 KaJbLiUsi) Ha
OCHOBE MX TOJIOkKEHUs B nieproauueckoit cucreme .M. MenaeneeBa u 0COOCHHOCTEM
CTPOEHUS UX aTOMOB;

* COCTaBJIATb CXEMbl CTpPOEHUSI aToMOB  mepBbix 20  3JIEMEHTOB
nepuoanueckon cucremMsl /.M. Menneneesa;

° PaCKpbBIBATb CMBICJI MMOHSTHM: «XHUMHYECCKasd CBs3b»,



KOICKTPOOTPHULATCIBHOCTD,

° XApaKTCPHU30BaATh 3aBUCHMOCTDb (I)I/ISI/ILIGCKI/IX CBOMCTB BCIICCTB OT THIIA

KPUCTAJUINYECKOMN PELIECTKY;

° OIIPCACIIAATE BUA XUMHMYECKOM CBSI3HU B HCOPIraHU4YCCKUX COCANHCHUAX
° I/I306pa}KaTB CXCMbI CTPOCHHUA MOJICKYJ BCUICCTB, O6pa30BaHHI>IX pa3sHbIMHU

BUJaMH XUMHUYCCKHX CBﬂSGﬁ;

° PACKpPBIBATb CMBICII MIOHSITUI «HMOH», KKaTHUOH», KaHHUOH», «IJICKTPOJIUTLI»,
CHEJJICKTPOJIUTBD), «QJICKTPOJIUTHYCCKAA AUCCOIHALMA», «OKHUCIHUTCIIL)», «CTCIICHDb

OKHUCJICHUA» «BOCCTAHOBUTCIIb», KOKHCICHHUC), «KBOCCTAHOBIICHHUC),
° ONIPCACIIATL CTCIICHb OKHUCIICHUA aTOMa 3JICMCHTA B COCIMHCHN U,
° PACKpPBIBATb CMBICJII TCOPHUHU BHGKTPOHHTHHGCKOﬁ AUCCOL A,
° COCTAaBJAITh  YPABHCHUA BJIGKTpOHHTH‘lCCKOﬁ AUCCONMAaIIN KHCJIOT,

IIEeI0YEeH, COJICH;

* OOBICHATH CYIIHOCTH TIpOIlECCa DJJICKTPOJUTHUYECKON JUCCOIMALUA U

peakiuii HOHHOTO 0OMEHa;

° COCTAaBJIATH IIOJIHBIC U COKPAIICHHBIC MOHHBIC YPAaBHCHUA PCAKIINN 06MCHa;

° OIIPCACIIATE BO3MOKHOCTD IIPOTCKAHUA peaKuHﬁ HOHHOTI'O O6MeHa;

MPOBOAUTL PEAaKIMM, TOITBEPKIAIOIINE KaueCTBEHHBIN COCTaB pPa3IMYHBIX
BCIIIECTB;

*  ONpPEAeIISITh OKUCIUTETb U BOCCTAHOBUTEb;

*  COCTaBJIATH YPABHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKITUIA;

*  Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKON PEaKIuu;

*  KJIacCU(PUIHMPOBATH XUMHUYCCKHUE PEAKIIUN 10 PA3INYHBIM IIPU3HAKAM,

*  XapaKTepU30BaTh B3aUMOCBSI3b MEKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMHU

HEMETAJLIOB;

° IMPOBOAWTDL OIIBITHI 110 IMOJYYCHUILO, CO6I/IpaHI/IIO U U3YUCHHUIO XHUMHYCCKHX

CBOMCTB F&3006paSHHX BCUICCTB: YIJICKUCIIOTO I'a3da, aMMHaAKa,



*  pacrHo3HaBaTh OIBITHBIM ITyTE€M ra3000pa3HbIE BELECTBA: YIJIEKUCIbIN Ta3 U
aMMHMAK;

*  XapaKTepu30BaTh B3aUMOCB3b MEXKIY COCTaBOM, CTPOEHUEM M CBOMCTBAMHU
METAJLJIOB;

* Ha3blBaTh OPTaHWYECKHUE BEILECTBA M0 UX (popmyse: MeTaH, ITaH, THUJIEH,
METAHOJI, JTaHOJI, TJIMLEPUH, YKCyCHas KHCIJIOTa, AaMHUHOYKCYCHas KHUCJOTA,
CTEapUHOBAsI KACJIOTA, OJICMHOBAsK KUCIIOTA, TJIFOKO34;

* OLECHUBATh BIIMSHUE XUMHUYECKOTO 3arps3HECHHS OKpYKalolled Cpenbl Ha
OpraHH3M YEJI0BEKa,

* IpaMOTHO 0OpaIaThCS C BELIECTBAMHU B MIOBCEIHEBHOW XKU3HH

°  OIpPEneIATh BO3MOKHOCTb IIPOTEKAHUS peakumii HEKOTOPBIX
IIPEACTABUTENIEH OPraHUYECKUX BELIECTB C KHUCIOPOAOM, BOILOPOIOM, METalIaMH,
OCHOBAHHUSIMU, TAJIOTEHAMH.

BbINyCKHHMK OJYYUT BO3MOKHOCTh HAYYHTHCH:

*  6bl0GUCAMb U NPOBEPSMb IKCNEPUMEHMANLHO 2UNOMe3bl O XUMUYECKUX
CeOlICMBAX 6eujecms Ha OCHOGe UX COCMAsA U CMpPOeHUs, Ux CHOCOOHOCMU 6CIYNAMb
8 XumMuyecKue peakyuu, o xapakxmepe u npooyKmax pasiuidHblx XUMU4eckux peakyuts,

* Xapaxmepuzoeamv 6ewjecmea Nno Ccocmagy, CHmMpPOEHUI0 U CEOUCEAM,
YCMaHaeIueams NPUYUHHO-CIEOCBEHHbLE ceA3U MedAHcOy OaHHBIMU
Xapakxmepucmukamuy 6euecmea;

coOCmasAms MOJEK)IAPHbIE U NOJIHbIE UOHHBIE YPAGHEHUA NO COKPAUEHHBIM
UOHHbIM YPABHEHUAM,

*  NPOCHO3UPOBAMb CNOCOOHOCMb Bewjecmea NPoseaims OKUCIUMENbHbIE UTU
60CCMAHOGUMENbHbIE CBOUCMEA C YYemOM CMmeneHeu OKUCIAEeHUs 31eMeHMO8,
BX00AWUX 8 €20 COCMAas,

* cocmasaimo ypaeHeHus peaxyuti, COOMEEemcmeyIouux

noc1e008amebHOCmU npe@pawenuﬁ HeopcaHU4YeCKux eeujecnie pasjiudnblx Kidccoe,



*  gblOGUCAMb U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3YIbmamax
8030eticmeus pa3uyHblx axKmopos Ha U3MeHeHUue CKOPOCmu XUMUYeCKOU peakyuu,

*  UCNONBL308aMb NPUOOPemeHHble 3HAHUSA Ol IKOIO0SUHECKU CPAMOMHO20
noBeoeHUst 8 OKpyicalowel cpeoe;

*  UCNONB308aMb NPUOOPEemeHHble KloYesble KOMNeMeHYUuU npu 6blnoJIHeHUl
NPOEKmMo8 U Y4eOHO-UCCAe008AMeNbCKUX 3A0ay N0 U3YYEHUI CBOLCME, Cnocob0s
NOJYYeHUsl U pACNO3HABAHUSL 8eULeCTNE;

° 00beKmueHo oyerHueanlob qubopMauuio 0 eeuyecmeax U XuUMU4eCKux
npoyeccax,

*  Kpumuuecku OMHOCUMbCS K ncegooHayuHOU ungopmayuu,
He00OpOCo8eCcmMHOU peKiame 8 CpeoCmaeax Macco8ol uHpopmayuu,

*  0CO3HaABambv  3HAUEeHUe - MeopemuyecKux 3HAHUl Nno  Xumuu O
NPAKMUYECKOU 0esiMelbHOCU Yel08eKd,

*  co3z0aeamb MOOenU U CXeMbl O/l peueHUsl Y4eOHbIX U NO3HABAMETbHbIX
3a0ay, NOHUMAMb HEO0OXO0OUMOCHb COONOEHUsT NPeOnUCAHUl, Npeodlazaemvlx 8

UHCMPYKYUSIX NO UCNOTIb30BAHUIO N1eKAPCME, CPeOCmE OblMOBO XUMUU U Op.



8 ki1acc Temarnuyeckoe nuIaHMpPoOBaHUE

NoNe HaumeHoBaHuUe pa3iesioB, TeM M0 MPOrpaMme, TeM oTaeJbHbIX 3auaTuil | KosauvecTBo
3ausTuil 4acoB
1 2 3
BBenenune 1
1 [Ipenmer xumuu 1
Tema 1: [lepBoHava/IbHbIe XUMUYECKHE TTOHSITHSI 19
2 BemectBa. Jlabopamopnas paoboma Nel «Paboma 6 xumuueckoiui 1
aadopamopuu)
4 WuauBuayanbHbIe BEIIECTBA U CMECH BEIIECTB. 1
3) Jlabopamopuasa padoma Ne2 «Quucmka 3a2pA3HEHHOU COIUY) 1
6 OuU3NYECKUE U XUMUYCCKHEC SBICHUS. 1
7 AToMbI. XUMHUYECKHE DJIIEMECHTHI. 1
8 Momnexyibl. ATOMHO-MOJICKYJISIpHAS TEOPHSI. 1
9 3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB MOJICKYJISIPHOTO CTPOCHHUS. 1
10 Knaccudukanus Bemects. [IpocThie 1 CII0KHBIE BEIIECTBA. 1
11 OtHOCuTENbHAS aTOMHAs M MOJICKYJISIpHAsT MACCHI. 1
12 OTtHocuTeIbHAsE ATOMHAsI U MOJICKYJISIpHAsE MACCHI. 1
13 MaccoBas 10J11 XUMAYECKOTO 3JIEMEHTA 1
14 MaccoBas 10J11 XUMAYECKOTO JIEMEHTA 1
15 3aK0oH COXpaHEHUsI MaCChl BEIIECTRA. 1
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTRA. 1
17 YpaBHEHHUS XUMUYECKUX PEAKIUH. 1
18 Tunbl XUMHYECKUX PEAKIIUH. 1
19 Tunbl XUMUUYECKUX PEAKLIUM. 1
20 [ToBTOpUTENBEHO-0000MIAOIHI ypok 10 TeMe: «IlepBoHauanbHbIE 1
XUMHUYCCKHUE TTOHITHS
21 KonTpoabHas padora Nel «IlepBoHauaibHble XHMHYECKHE TIOHATHSD 1
Tema 2: Kuciopoa. Bonopoa. Boga. PacrBopsl. 16
22 Kucnopon xumuueckuii 231eMEHT U MMPOCTOE BEIIECTBO. 1
23 [Tony4yenue B 1abOpaTOpUM U XUMHUYECKHE CBOMCTBA KUCIOPOJIa 1
24 Jlabopamopnas paboma Ne3 1
«llonyuenue Kuciopooa u_ezo ceoiicmea
25 BaneHTHOCTS. 1
26 Boznyx. 'openue BeniecTB Ha Bo3ayxe. [I[puMeHeHUE KUCTIOPOa. 1
27 Bonopon. [Tonyuenue Bogopoaa B 1abopaTopuu. 1
Jladopamopunasa paboma Ne4. «Ilonyuenue 6000poda u e2o ceolicmeay
28 XuMHYecKue CBOMCTBa Boaopona. llomydyeHne B IPOMBIIUIEHHOCTH U 1
MPUMEHEHHE BOJIOPOa
29 Kucnotst 1
30 Comnu 1
31 KucnotHuble OKCHIBI 1
32 Bopna. 1
33 PactBopbl. MaccoBast 10Ji1 pacCTBOPEHHOTO BEIIECTBA. 1
34 [TpurotoBnenue pactBopoB. Jladopamopnas padoma Ne5 «Ilpuzomognenue 1

pacmeopoeé»




35 XUMHYECKHE CBOWCTBA BOIbI 1
36 OcHoBaHus 1
37 KonTpoubnas padora Ne2 no teme: «Kucsopoa. Bonopon. Bona. 1
PacTBopbI
Tema 3. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COeTUHEHHI 14
38 OKcuusl 1
39 Peakmus HerTpanu3anus 1
40 B3anmopnencTere OKCHIOB ¢ KHUCIIOTaMHU, OCHOBAHUSIMU U IPYT C APYIOM 1
41 BzaumopaeincTBue OKCHIOB C KUCIOTAMU, OCHOBAHUSIMU U JAPYT C IPYTOM 1
42 VYcroBus poTEeKaHUs peakiuii oOOMeHa B BOJHBIX paCTBOPax 1
43 YcnoBus mpoTekaHus peakiuii 0OMeHa B BOJHBIX pacTBOpax 1
44 CBoOICTBa KUCIIOT 1
45 CBoiicTBa KUCIIOT 1
46 CBolicTBa OCHOBaHUH 1
47 CaoiicTBa comneit 1
48 ['eHeTnyeckas CBS3b MEXAY BOKHEHIIUMU KJIacCaMU HEOPTaHUUECKUX 1
BEIICCTB
49 Pemenue 3anaq Ha Temy «l eHeTHYECKast CBSI3b)» 1
50 Ilpakmuueckaa paooma Nel. IxkcnepumenmaibHoe peuieHue 3a0ai no 1
meme «Bajcneituiue Knaccol HeOp2aHU4ecKUX coeOUHeHuil)
o1 KonTpoubnas padora Ne3 no teme «OCHOBHBIE KJI1aCChl 1
HEOPraHUYeCKUX COeINHEeHUID)
Tema 4: [lepuoanyecknii 3aKOH H MEPUOIHYECKA CHCTEMA 14
xumudeckux diemenToB .. MenaeneeBa. CTpoeHue aToma.
XuMmnueckas cBsi3b. CTpoeHHe BelleCTB B TBEPAOM, ra3000pa3HOM H
JKHJIKOM COCTOSTHHSIX.
52 [TepBble MOMBITKY KIaCCUPHUKAITUN XUMUYECKUX JIEMEHTOB. 1
53 AmboTepHOCTb 1
54 [lepnonnueckuii 3akoH. [lepuopl. 1
55 [Tepuonnueckas cucrema XuMH4eckux 3meMeHToB J1. 1. 1
Menneneesa. [ 'pynsr.
56 XapakTepucTuKa XMMHYECKOT0 JIEMEHTA 10 €r0 MOJ0KEHUIO B 1
[Tepuoanueckoil cucteme
57 Snpo atoma. M30TOMBLI. 1
58 CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB. 1
59 CocTaBieHue 3JeKTPOHHBIX KOH(PUTypaluii 31IeMEHTOB 1
60 W3meHeHne CBOMCTB 3JIEMEHTOB B IEPHOJIAX U 1
I'maBHBIX noArpynmax. IeKTpOOTPUIATENBHOCTb
61 Xumu4ueckas cBA3b U dHeprus. KoBaneHTHas CBA3b. 1
62 CBolicTBa KOBAJICHTHOH CBSI3U. 1
63 WNonnas cBsi3b. MeTtaminueckast CBs3b. 1
64 BaneHTHOCTB U CTETIEHb OKUCIICHHE. 1
65 TBepable BelecTBa 1
66 [ToBTOpUTENHEHO-0000IIAIOLITHI YPOK 1
67 HUrorosasi kOHTpOJIbLHAsI padoTa Ned 1
68-70 HTorossiii ypok 3




Conep:xanmne nporpamMmmabl

Conep:kanue y4eOHOro npeamera

BBengenue

XUMUA-9aCTh €CTECTBO3ZHAHMUSI.
[Ipenmer xumuu

Tema 1: IlepBoHayajibHble XUMHYECKHE MIOHSITHS
BemectBo. UucTele BeiecTBa u cMecu. MeTtobl pasnenenus cMecell (puibTpoBaHue, OTCTauBaHUE,
BbIIIApUBaHUE, [IEPETOHKA).
ATOMHO-MOJIEKYJIsIpHOE yueHHe. 3HaueHue padbot M. B. JlomonocoBa u [Ix. JlansToHa mis
(bOopMUPOBAHUS ATOMHCTUYECKOTO MUPOBO33PCHHSI.
XUMUYECKUH 2NIEMEHT KakK BUJ aToMOB. CUMBOIIBI 3JIEMEHTOB. PacipocTpaHeHHOCTh JIEMEHTOB Ha
3emiie U B KOCMOCE.
Mornexkyina kak MeJpYaiinas 4acTrila BeIecTBa, 00J1a1aiolas ero XuMHUIYeCKUMU CBOMCTBAMU.
BemecTBa MONEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB,
MMEIOIINX MOJICKYJIIPHOE CTPOEHUE. XUMUYECKHE (POPMYIIBIL.
Maccsl atToMoB 1 MoJsiekyl. [loHaTre 00 OTHOCUTENBHOM aTOMHON U MOJIeKyJsipHON Macce. [IpocTeie
Y CJIOXKHBIE BElIecTBa. MeTaiuibl 1 HeMeTallTbl. OpraHu4ecKrue U HEOPraHWYECKHE BEIEeCTBRA.
N3menenus, npoucxopasimue ¢ Bemecrsamu. Gusnyeckue sSBICHUS U XUMUUECKUE PEaKIUH.
[Tpu3Haky XUMHUYECKUX peakuuid. XMMHUECKHUE MPOLECCHl B OKPYXKAIOIIEM Hac MUpe. 3aKOH
COXpaHEHHUS MaCChl BEUIECTB. Y paBHEHNE XUMUYECKOM peakiiuu. OCHOBHBIEC TUIIBI
XUMHYECKHUX PEAKIIHii: pa3ioxKeHne, COeIMHEHUE, 3aMellleHue, OOMEH.
JlaGopaTopHbI€ OTBITHI

1. 3HAKOMCTBO C 00pa3liaMH MPOCTHIX U CII0KHBIX BEIIECTB.
2. Pa3nenenue cmecei.
3. Xumuueckue siBJeHus (MpoKaIMBaHUE MEIHOU MPOBOJIOKH; B3aMMOJICHCTBUE MeJa C KUCIIOTOM,

pasioXeHue caxapa Ipu HarpeBaHUM).
4. Pa3noxxenne manaxura.
[TpakTrueckue pabOTHI
1.  3nakomcTBO c 1abopaTOpHBIM 000pyAoBaHueM. [IpaBuia
0€30MacHOCTH NP paboTe B XUMUYECKOU 1Tab0paTopuu.
2. Oumcrka 3arps3HEHHON TTOBApEHHOU coiH. JleMOHCTpanOHHbIE
onbITel 1. I'opeHne maruus.
Kunenne cnimpra.
I'openue cniupra.
OnbIThI, MOATBEPKAAIOIINE 3aKOH COXPAHEHUS Macchl BellecTB. PacueTHble 3a1aun.
Boruncnenme oTHOCUTEIHHONW MOJIEKYIISIPHOM Macchl BellecTBa Mo Gopmyiie.

A

Brruncnenue MaccoBoil 10JIM 2JIEMEHTA B XUMUYECKOM COEIMHEHUN.
KonTponbnas padota Ne 1 « [lepBoHauanbHble XUMUYECKUE TTOHATHSD)
Tema 2: Kucnopoa. Bogopoa. Boga. PactBopsl
Kucnopon — pacnpoctpaHeHHOCTb B IpUpoJie, PU3NYECKUE U XUMUUECKHE CBOICTBA, MTOJIyYeHHE B
n1abopaTopuu U MPUMEHEHHE.
Oxcuipl METAJIIOB U HEMETAIIIOB.
Banentnocts. CocTaBnenue Gopmys o BAJICHTHOCTH.



Bo3nyx — cMech razoB. Beigenenue kucimoposaa u3 Bo3ayxa. [lonsaTue 06 HHEpTHBIX rasax.

['openue cioXHbIX BellecTB B Kuciaopojae. CTpoeHue rmiiaMeHu, TeMneparypa BOCIIaMEHEHHUS.
[Ina3ma. Tymenue noxapoB. Oruerymurenb. MeajIeHHOE OKUCIIEHUE.

Bonopon — pacipocTpaHeHHOCTB B IpUPOIe, PU3NISCKUE K XUMUIECKIE CBONCTBA, MOTYICHHE B
nabopaTtopuu U NpUMEHEHHE.

Kucnoter u conmu. Cocrasiienne Gpopmyi coseir. Cosin, UCIOIb3yeMbIe B OBITY.

Bona — ¢usnueckue cBoiicta. [lonyuenune auctummpoBaHHON Bobl. KpyroBopoT BosbI B pupoe.
PactBopel. PacTBOpuMOCTh BelIeCTB B BOJIe. 3aBUCMMOCTh PACTBOPUMOCTH OT TEMIEpPATypbl U
JaBieHus. MaccoBas 10Ji1 paCTBOPEHHOrO BellecTBa. Kpucrammoruaparsl.

Xumuueckue cBoMcTBa BOJAbI. [lomydeHune KUCIOT MpU B3aUMOJEUCTBUM OKCHUIOB HEMETAIIOB C
Bonoif. [Tonarue 06 ocHoBanusx. Ilomydenue mienodeit mpu B3aUMOJCHCTBUU C BOJOW AKTUBHBIX
METaJIOB UM UX OKCUAOB. [IpeacTaBieHne o KUCIOTHO-OCHOBHBIX MHIUKATOPaXx.

JlaGopaTopHbI€ OTBITHI

1. [Tonydenue kucaopoia Ipy pasnokKEeHUH KUCIOPOACOAECPKALIUX COSAUHEHUH.

2. Jleruaparanus MEHOTO Kyropoca.

3. PactBopuMOCTB TBEpABIX BEIIECTB B BOJIE U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.

4. PacnioznaBanue pacTBOpOB KUCIOT U OCHOBaHHM ¢ TOMOIIbIO MHAUKATOPOB.

[TpakTrueckue paboOTHI

1. [Tonyuenune kucaopo/ia pa3iioxkeHUEM NIEpMaHraHaTa Kajlus U U3y4yeHUE CBOWCTB KHCIOPO/a.
2. [TonydeHnue BoOpOAa U U3YUYEHUE €T0 CBOWCTB.

3. [IpuroToBneHue pacTBopa C 3a1aHHOI MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.

JleMOHCTpalIMOHHBIE OMBITHI

1. I'openue cepsl, hochopa u xene3a B KHCIOPOJIE.

2. [TpuemsI TyIIeHUS TUTAMEHH.

3. [Tonmy4yenne Bomopoaa B anmapate Kura, ropeare Bogopoa Ha BO3IyXe.

4. BoccranoBnenue okcusia Metania BOZOPOAOM.

S. B3psIB rpemyuero rasa.

6. B3aumoneiictBue okcuna gocgopa (V) ¢ Bo1oi.

7. Ileperonka BOJBI.

8. 3aBHCHMOCTB PaCTBOPHUMOCTH COJIM OT TeMIepaTyphl. BrinaneHne KpucTamuioB mpu
OXJIaX/IEHUH HACBIIIIEHHOTO PacTBOpa (HUTpaTa Kajus, alFOMOKaJIMEBbIX KBAaCI[OB, HOJH/1A
CBUHIIA).

9. B3aumopeiictBue HaTpus ¢ BOJOM.

10.  Tamenue u3BecTH.

Kontponbnast pabota Ne 2 «Kuciopos u ero cBoicTBa, BOAOPOI, BOJA, PACTBOPHI
Tema 3. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COCAHNHEHUH
Oxcupl, knaccuukanus, B3auMOACHCTBIE ¢ BOJIOW, KUCIIOTaMU U lieoyaMu. BzaumoneiictBue
MEX/1y KUCIIOTHBIMUA U OCHOBHBIMU OKCHJIAMH.
Kucnots! — knaccugukanys, B3auMoIeHCTBHE ¢ METAJIJIaMU, OCHOBHBIMU OKCHJIAMH, OCHOBaHUSMU U
cosamu. [IoHATHE O psiie HANPSYKEHUH METAJUIOB.
OcHoBaHMs — KJ1acCU(pHUKAIM, B3aUMOJICHCTBHE 11IeI0Ueil C KUCIOTHBIMU OKCUAMHU, KUCIIOTaMH U
coyisiMuU. Pa3nokeHne HepaCTBOPUMBIX B BOJIE OCHOBAHUI IIPU HAIPEBAHUMU.
AMoTepHbIe OKCUIBI U THUIPOKCH/IBI.
Peakuus welitpanuzaunn. KucioTHO-0CHOBHBIE MHIUKATOPSI.
Conu — peakiuu ¢ KUCI0TaMU, LEN0YaMU U APYTUMHU coisiMU. [IoHATHE O KMCIIBIX M OCHOBHBIX COJISIX.



VYcnoBust, pu KOTOPBIX PEaKIds 0OMeHa IPOTEKaeT 10 KOHIIA.

['eneTnueckast CBA3b MEXKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUH.
JlaGopaTopHbI€ OMBITHI

XHUMHYECKHE CBOMCTBA OCHOBHBIX M KMCIIOTHBIX OKCHJIOB.

YcnoBust HeOOPaTUMOTO IPOTEKAHUS PEAKLNi OOMEHa.

XUMUYEeCKHe CBOMCTBA KMCJIOT M1 OCHOBAHUM.

[Tonyyenue ocaikoB HEPACTBOPUMBIX TUJIPOKCUIOB M U3YUEHUE UX CBOMCTB.
[Tonydenue ampoTepHOTo THAPOKCUAA U U3YUCHUE €TO CBOWCTB.

ok wn e

Hefitpanu3zanus menoun KUCiaoTON B MPUCYTCTBUU deHoNpTanenHa.

[TpakTuyeckue paboThI

1. Tenerunueckas CBS3b MEXIY OCHOBHBIMHM  KJIacCaMu HEOPraHUYECKUX
COeIMHEHUH (BBIMOJHEHHE LIETTOYKH XUMUYECKUX MTPEBPAILCHHI).

JleMOHCTpalIMOHHBIE OMBITHI

1. 3HAKOMCTBO C 00pa3liaMH OKCHJIOB.
2. XHWMHMYECKUE CBOMCTBA PACTBOPOB KHUCIIOT, COJIEN U 11esio4el. Peaknuns HeuTpanu3anum.
3. OcaxxieHue 1 pacCTBOPEHHUE OCAJAKOB COJIEW U HEPACTBOPUMBIX THAPOKCHUIOB.

KoHntpoinbhas padora Ne 3 «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTUHEHUI»
Tema 4: Ilepuoanyecknii 3aK0H U MePUOAUYECKAS CHCTEMAa XUMHUYecKuX d1emMenToB [I.U.
MenneneeBa. Ctpoenue atroMa. XumMuueckas ¢Bsizb. CTpoeHue BelllecTB B TBEPA0OM,
ra3oo00pa3HoOM M KHIKOM COCTOSTHHSIX

[lepBble MOMBITKH KIAacCU(UKAIMU XMUMHUYECKUX AJIEMEHTOB. ['pynmbl >IE€MEHTOB CO CXOIHBIMHU
corictBamu. Ilepmoanueckuil 3akOH M Iepuoanueckas cucrema sineMeHToB [I.M. Menneneesa.
CrpyKTypa NeprHOJUUECKON CUCTEMbI XMMUYECKUX 3JIEMEHTOB: MaJible U OOJIbIINE EPUO/bI, TPYIIIIbI
Y TIOJTPYTIIHI.

Hayunsii nogsur Menpaeneesa. [Ipenckazanue CBOMCTB €IE€ HE OTKPBITHIX JJIEMEHTOB.

[TnanerapHast MOAENIb CTPOEHUS aToMa. ATOMHOE s1po. M30TONEI.

SAnepusie peakiuu. [IpoucxoxaeHre XUMHUUECKUX 3J1IeMEeHTOB. CHHTE3 HCKYCCTBEHHBIX
PaZMOHYKIINJOB U UX IPUMEHEHHUE.

[TopsAKOBBIM HOMEP XMMHUYECKOTO 3JIeMEHTa — 3aps] siapa ero aroma. CoBpeMeHHast HopMyIupoBKa
Ilepnonnueckoro 3akoHa. PacnpeneneHue 31€KTPOHOB B 3JIEKTPOHHBIX CIIOAX aTOMOB XMMHUYECKUX
3JIEMEHTOB 1-3-r0 meprnosoB. XapaKTepUCTHKA XUMHUYECKHX 3J1eMeHTOB Ne 1-20 Ha OCHOBaHUM HX
IIOJIOXKEHUS B IEPUOANYECKON CHCTEME U CTPOCHUS aTOMOB.

Mertannsl 1 HemeTauibl B [lepnonnueckoil cucteme. DNeKTpooTpULaTENbHOCTh. KoBaieHTHas CBA3b.
Mexanusm o00pa3oBaHus, NOJSpHAs W HEMOJspHAas CBs3b. HampaBieHHOCTP M HACBHIIIEHHOCTb
KOBaJIEHTHOM CBsI3U. CBOMCTBA KOBAJIEHTHBIX coeqMHEeHU. loHHas1 cBs3b. KoopnHAIIMOHHOE YUCIIO.
MexMonekynsipHoe B3auMosieiicTere. CTpoeHne TBepbIX BeulecTB. Kpucramiuyeckue u amopgHbie
BellecTBa. ATOMHbBIE U MOJIEKYJIsipHbIe KpUCcTaluibl. MloHHbIe kpucTamisl. XKuakoctu. J[aBnenue napa.
Kunkne xpuctamisl. I'a3pl. YpaBHEHHE COCTOSHUA UAEATBHOTO ra3a. KoHTposbHas

pabota Ne 4 «Mrorosas paboTta 3a Kypc 8 Kinacca»



9 knacc TemaTnueckoe NJIAHMPOBAHUE

NeNe HaumeHoBaHue pa3jieioB, TeM 10 MPOrpamMme, TeM OTAEIbHbIX Kosn4yecTBo
3ansaTuii 3aHATHH 4acoB
1 2 3
Tema 1: Crexuomerpus. KosimuecTBeHHbIE OTHOLIEHHS] B XUMHUH. 12
1 [ToBTOpenue n 0600IIeHIE TPOHACHHOTO 1
2 Modnb- enuHuUIA KOJIMYECTBA BEIECTRA. 1
3 MounsipHas macca. 1
4 PacueTsl 10 ypaBHEHUSAM peaKLAi 1
S) PacueTsl 10 ypaBHEHUSAM peakLAi 1
6 Pemienune pacueTHbIX 3a1a4 1
7 3akoH ABorajipo. MoJsipHbIil 00beM ra3oB. 1
8 PacyeTsl Mo ypaBHEHUSIM C y4acTHEM T'a30B. 1
9 PacueTs! o ypaBHEHHSAM C y9aCTHEM T'a30B. 1
10 Pemienue 3anau 1
11 [ToBTOpUTENnbHO-0000MaOMIMI  ypok 10 Teme: «CTeXHUOMETpHs. 1
KonunuecTBeHHbIE OTHOIICHUS B XUMHUI
12 KonrTposbnass padora Nel «KoumuyecTBeHHbIE 1
OTHOIIEHUSI B XMMMI»
Tema 2: XumMnueckas peakiusi. 14
13 DNEKTPOIUTHI M HEIJIEKTPOIHUTHI. DIEKTPOIUTUUECKAS TUCCOLIUALIUS. 1
14 Jluccoumaiys KUcioT, OCHOBAaHUM M COJICH. 1
15 CunpHbI€ U Cl1abble JIEKTPOIIUTHL. 1
16 Kucnornocts cpenpl. BonopoaHblil moka3zaress. 1
17 Peakiiun HOHHOTO 0OMeHa U yCJIOBUS X MPOTEKAHUS 1
18 Pemenue 3a1a4 Ha cOCTaBJI€HNE HOHHBIX YpaBHEHUI 1
19 CBoiicTBa Ba)KHEHIINX KJIACCOB HEOPraHMUECKUX COEMHEHUHN B CBETE 1
TEOPHH IEKTPOIUTUIECCKOMN TUCCOIHAIINH.
20 Ilpakmuueckan paboma Nel «Pewienue IKcnepumMeHmanibHovix 3a0ay 1
no meme: «NeKmpoIuUmMuU4ecKan QUCCOUUanu. )
21 OKWuCIeHNe U BOCCTAHOBJICHUE 1
22 CocraBneHue ypaBHEHUH OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX 1
peaKkuuit
23 XUMHYECKHE UCTOYHUKH TOKA. DIEKTPOXUMHUECKUN Psii HAPSKEHU N 1
METAaJUIOB.
24 DNEKTPOIN3 PACIIIIABOB U PaCTBOPOB. 1
25 TennoBble 3¢ (eKThl XUMUYECKUX PeaKIii. 1
CKOpOCTh XUMUYECKUX PEAKLIUH.
Krnaccudukanus XuMHYECKUX peakiui
26 KontpoabHasi padora Ne2 «OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE 1
peakuumy
Tema 3: Xumus HemMeTaJVIOB 20
27 OO61as xapakTepuCTHKa HEMETAJIOB. 1
28 Xnop 1
29 XJI0pOBOIOPOJT M COJISTHAS KUCITOTA. 1
30 ["anorenst




31 Cepa. CepHas Kuciora. 1
32 CepHas Kuciora 1
33 A3orT. 1
34 AMMHak 1
35 Jlabopamopnasa paboma Nel «llonyuenue ammuaxka u_e2o ceoucCmea) 1
36 A30THas KucoTa. 1
37 dochop 1
38 ®docdopHas KuciaoTa 1
39 Yruepon. 1
40 VYroinsb. 1
41 YrapHblii U yIIEKHUCIIbII Ia3bl 1
42 Jlaoopamopnaa paboma N2 «Iloayuenue CO u uzyuenue e2o

CB8OIUCB)
43 VYronbHas kuciorta u ee conu. KpyroBopor yrieposa B 1

MIPUPOJIE.
44 KpemHuwii u ero coemuHeHus. 1
45 Ilpakmuueckas paboma No2. Ikcnepumenmaibhoe peuienue 3a0ay no 1

meme« Hememannory
46 [ToBTOpHUTENHEHO-0000MIaOMINK ypoK 0 Teme «HemeTanabn» 1
47 KonTposbHasi padora Ne3 mo teme «HemeTraiib» 1

Tema 4: XuMHSA METAJJIOB 12
48 OO01ue cBOiCTBA 3JIEMEHTOB-METAILIOB. 1
49 [IpocThie BemecTBa-MeTaIIbI. 1
50 [TomryueHnue MeTasioB. 1
51 ITpuMmeHeHne MeTalIoB. 1
52 [llenounble METaAJIbI. 1
53 Kanpmuii. 1
54 ATroMuHUH 1

55 XKeneso. 1
56 XKeneso. 1

57 Ilpakmuueckas paboma No3. Ikcnepumenmaibhoe peuienue 3a0ay no 1

meme «Memaioty
58 [ToBTOpHUTENHEHO-0000MIAIOIINN YPOK 1O Teme «MeTalbhy
59 Kontpoabsnas padora Ned mo teme

«MeTanab»

Tema 5. OCHOBBI OPraHH4YecKOM XMMHH 7
60 MHuoroo0pasue 1 Ki1accupuKaIys OpraHuyeckix BeIeCTB. 1
61 Oco0eHHOCTH CTPOCHUST OPTAaHUYECKUX BEIIECTB. 1
62 YTI1eBOAOPO/IBI. 1
63 YTI1eBOAOPO/IBI. 1
64 [TpupoaHbIEe HCTOUHUKH YTIIEBOIOPOIOB. 1
65 CnupTsl, yrieBosl 1
66 KapOoHOBBIE KHCITOTH. AMUHOKHCIIOTHL. benku. 1
67 Hrorosasi koHTpoIbHAs1 padoTa NeS 1
68 HtoroBsiii ypox 1




Conep:kaHue NporpamMmbl

Conep:xanue yueOHOT0 npeamera

Tema 1: Crexuomerpusi. KosimyecTrBeHHbIe OTHOILIEHUS] B XUMMH.

Pacuersl mo xumuueckuM (HopMysiaM — HAXOKIEHUE MACCOBOM JTOJIM 3JIEMEHTa B COeAMHEHUU. BbIBOT
dbopMyIel coeMHEeHNs. MOJb — €MHHIIA KOJMYECTBA BEIIECTBA.

PacueTsl o ypaBHeHUSAM peakiuid. 3a1aun Ha "U30BITOK-HETOCTATOK" .

Boixon xumunueckoit peakuuu. OnpeneneHue BbIXoa.

3akoH ABorazipo. MoJsipHbIN 00beM HIeATLHOTO ra3a. AOCOTIOTHAS W OTHOCUTENBHAS IIJIOTHOCTH Ta30B.
PacuerHble 3a1aun.

1. Brruuciienne MaccoBoil TOJIM XUMHUYECKOTO AJIEMEHTA B COSIMHEHUH 10 XMMUYECKOH opmyIie.

2. Beruncnenue Maccel MM KOJIMYECTBA BELIECTBA 110 M3BECTHOM MacCe UJIM KOJIMYECTBY BEILIECTBA
OJIHOT'O U3 PEarceHTOB WIH IIPOYKTOB.

3. Brluncnenue no XuMHYECKUX YPaBHEHUSAM MACChl OJTHOTO U3 IPOAYKTOB PEaKIMH 110 Macce
UCXOJHOTO BELIECTBA, COAEPIKALLETO ONPEAEIECHHYIO I0JII0 IPUMECEH.

4. Brruucrienue mo XuMHYECKUM YpaBHEHHSIM 00beMa ras3a 1o U3BeCTHOM Macce, KOJIMYEeCTBY
BEIIECTBA I 00bEMY OJIHOTO U3 PETEHTOB MJIU IPOAYKTOB.

S. PacueTbl 00bEMHBIX OTHOLIEHUH Ta30B B peakiusax. JleMOHCTpauMOHHBIE ONBITHI

1. [Tokxa3 HEKOTOPBIX COEMHEHUN KOJIMYECTBOM BEIECTBA 1 MOJIb.

2. JleMoHCTpanus MOJISIPHOro 00beMa UAEATbHOTO IIKOJIBI

Tema 2: Xumnueckasi peakius
Teopus 21eKTPOIUTUYECKON TUCCOLMALIMN. DIEKTPOIMUTHI U HEAIEKTPOJINTEL. Jlucconuanys KUcior,
cosieit 1 ocHoBaHMH. CuiibHBIE U clladble A1eKTposuThl. Crenens aucconuanuu. oH rugpokconus.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBaJIEHTHOH CBs3U. Peakiiuu MOHHOro oOMeHa
yCIOBHUA UX MpoTeKkaHusd. ['uaponus coneil.
OxuCcIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. Ctenenpb okucienus. [Tpoueccsl
OKHCIEHUSIBOCCTaHOBIIEHHs. COCTaBICHHE AIIEKTPOHHOr 0 OanaHnca. TUNHYHBIE OKUCIUTENN U
BOCCTaHOBUTEIIH.
[TpyHIMI NEHCTBUS XUMUYECKUX NCTOYHUKOB TOKA. DIIEKTPOJIU3.
TenoBoit 3¢ pexT xumuueckoit peakiuu. CKOpOCTh XUMHUUECKHUX peaklMid. 3aBUCUMOCTh CKOPOCTH OT
KOHIEHTPAIlMU pearupyrolux BElIeCTB, TEMIEpaTypsl U AaBieHus. KatanusaTopsl.
JIaGopaTopHBbI€ OTBITHI

1. [TpoBenenue peakiuit 0OMEHa B pacTBOpax JEKTPOJIUTOB.
2. OrnpesenieHne KUCIOTHOCTH CPe/Ibl pACTBOPOB PA3IMUHBIX COJEH.
3. KauecTBeHHBIE peaklii Ha KATUOHBI U AHUOHBI.

[TpakTrueckue pabOTHI

1. OKCEpUMEHTAJILHOE PELICHHE 33/]1a4 110 TeMe "DIEKTPOIMTHYECKas IUccolanus’.
JleMOHCTpallMOHHBIE OTIBITHI.

DNeKTPONPOBOAHOCTh BOJIbI U BOAHBIX PACTBOPOB PA3IUYHbBIX COETUMHEHUM.
Pa3noxxenne quxpomara aMMOHUS.

Pa3noxxeHre BO/bI JIEKTPUUECKUM TOKOM.

OK30TEpMUYECKHE U SHAOTEPMUUYECKUE PEAKIIUH.

o wn e

3aBHUCHMOCTb CKOPOCTH PACTBOPEHUSI METAJNIA B COJISTHOM KUCIOTE OT IPUPOAbI METAIIA,
IJIOUIA/IM TOBEPXHOCTHU, KOHIIEHTPALIUK U TEMIIepaTyphl.



Tema 3: Xumusi HemeTa/NIOB
["anorens! — anemenTsl raaBHoi noarpynmnsl VI rpynmnel. O61mas xapakTepucTHKa MOATPYIIIbL.
Bo3mosxnsie crenenn okucnenusi. OcodbeHHocTu hropa. Xiaop — pacnpocTpaHEHHOCTh B IPUPO/IE,
noJjiyueHue, puandyeckue U XMMHYECKHUe CBOICTBa, MpuMeHeHune. XyuopoBoaopo. CossHas KUCIoTa.
Kucnoponconep:xamue kucnorsl xjiopa. bepronerosa cons. bpom. Moa. KauecTtBennas peakius Ha
raJIOr€HU-MOHBI.
[Tonrpynmna kucnopoaa. O61mas xapakrepuctuka noArpymisl. [Toustue 06 amtotponuu. O30H —
QIIIOTpOoNHAas MoIuUKaIKs Kucaopoaa. Ero momydenue, OKUCIUTENbHBIE CBOWCTBA M TPUMEHEHHE.
[Tpo6Giiema coxpanenus 030HOBOro ciosi. [lepokcua Bogoposa.
Cepa — HaxOX/IeHUE B IPUPO/IE, AJUIOTPONUs, GU3NYECKUE U XUMUUecKHe cBoicTBa. CepoBOIOPO.
Cynbouast. Cepuuctsiii ra3. Oxeung cepsl (V1) (cepHbiit anruapun) u cepras kucinora. OKHCIUTEIbHbIE
CBOICTBa KOHLIEHTPUPOBAHHON CEpHOM KUCIOTHI. [lomyueHne u npumMeHeHne cepHoi KUCIoThI (6e3
TEXHOJIOTHYECKON CXEMBI).
[Tonrpynmna azora. OOmas xapakTepucTUKa MOATPYHIbL. A30T — HAX0XK/ICHUE B IPUPO/IE, BAICHTHBIC
BO3MO>KHOCTH aToma a30Ta. A30T Kak IpocToe BeuiecTBo. dusnueckue U XMMHUUECKHUE CBOMCTBa,
nonyueHue, npumeHenue. [Ipobiema cBa3bpIBaHNs aTMOC(EpHOTO a30Ta.
AmmMmuak. CTpoeHne MOJIeKyIbl, PU3NYecCKUe U XUMHUYECKHE CBOICTBa, roydeHue (0e3
TEXHOJIOTUYECKON cXeMbl) U npuMeHeHue. [lonsatue o BogopoHoi cBa3u. Conu aMMoHus. OKCHIbI
azoTa. A3oTHas kucinora. [lonydyenue, puznueckue U XMUMUYECKUE CBOWCTBA, PEaKIIMs C METAIIJIaMH.
[Tonydyenue u npumeHeHne a30THOM KucnoTel. Hurpatel. Kpyrosopor a3ora.
dochop. [Tomumopdusm docdopa. [Monydyenue u npumeHenne kpacuoro pocdopa. Oxcun hochopa (V)
(pochopusbrit anruapun) u GochOopHbIC KHCIOTHI.
MunepasnbHbie yI00pEHUsI.
[Toarpynna yraepona. O61mas XxapakTepucTuka. Y iiepo — aJuIOTPOINHbIE MOUBUKAIMH. AIcopOLus.
VYrapHslif ra3 — cBONCTBAa U (PU3NOJIOTUYECKOE AEHCTBHE Ha OpraHU3M. Y IVIEKHUCIIBIN ra3, yrojabHas
kucinoTa u ee conu. Kpyroopot yriepoza. [TapaukoBsiit 53 ekt u ero nociaecTBusl.
Kpemuuii. Oxcua kpemuus (1V), kpeMHUEBas KHCIOTa U CHIIUKATHIL. [[0TynpOBOAHUKOBBIE MaTEpUATIBI —
OCHOBa COBpeMeHHOM 3neKkTpoHuKu. Komnonausie pactBopsl. Ctexio. Kepamuka. [lemenT u 6eToH.
JlaGopaTopHBbI€ OTBITHI
N3yueHune CBOMCTB COJSTHOM KUCIIOTHI.
3HAaKOMCTBO C OTOEIHBAIOLIMMH CPEICTBAMHU.
ITopsA10K BEITECHEHUS OJTHOTO TraJIOreHa APYTUM U3 PaCTBOPOB raJIOT€HU]IOB.
3HAKOMCTBO ¢ 00pa3iiamMu Cephl U CYIb(UI0OB METAIIIOB.
KauecTBeHHas peakliis Ha CEpHYIO KUCIIOTY U €€ COJIH.
Pacrnio3naBanue cynb(puTOB.
Pasnosxenne xnopuaa aMMOHHSL.
CaoiicTBa opTO(h0oCHOPHOI KHCIOTHI U €€ COJNEH.

©OoN DR

3HaKOMCTBO C 00pa3llaMi MUHEPAJIbHBIX yI00peHUH.

[EY
©

O3HakoMJIEHHE CO cBOMCTBaMU KapOOHATOB U rHipokapOoHaToB. KauecTBeHHas peakius Ha
KapOOHAT-MOH.

11. CBolicTBa KpEMHUEBOW KHCIIOTHI U PACTBOPOB CHIIMKATOB.

12. OsnakomieHue ¢ 0Opa3lamMy MPUPOTHBIX CUIIUKATOB.

[IpakTuyeckue paboThI

1. [Tonydenue XJ10poBOIOPO/IAa U PACTBOPEHUE €TI0 B BOJIE.

2. [TonydyeHne ammuaka 1 paCTBOPEHHUE €TO B BOJE.

3. [Tonyuenue okcuaa yraepoaa (1V) u uzydenue ero cpoiicts. Pacno3naBanue kapOOHATOB.



JIeMOHCTpallIOHHBIE OMBITHI

[Tonydenue xyopa v U3y4eHUE CBOMCTB XJIOPHOM BOJBI.
KauectBenHas peakuys Ha raloreHu-UOHBI.

OxucnuTeNnbHbIE CBONCTBA OEPTOICTOBOM COH.

Peakuust coenMHEHUs cEphI U Kenesa.

JlelicTBuE KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI HA MEb U Caxapo3y
OOyriuBaHue TyYUHKH KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
I'openue cepoBonopona.

[Tonyuyenue u cBOMCTBA 030HA.

© o N O ODNRE

ITonyuyenue cepaucroro rasa. KauecrBeHHas peakliysi Ha CEpHUCTBIN T'a3.

[EEN
o

PactBopenne ammuaka B Bojie. AMMUAYHbINA (POHTaH.

[EEN
=

HonyquI/Ie aMMHaKa U3 XJJopuaa aMMOHHUA U €ro BSaHMOHeﬁCTBHC C XJIOpOBOOOPOAOM.

[EEN
N

B3aumogeiicTBrue Meau ¢ pa30oaBiIeHHON U KOHIICHTPUPOBAHHOM a30THOM KUCIIOTOM.

[EEN
w

Oxkucnenne okcuaa asora (1) 1o okcuaa azora (1V).

[EEN
>

[IpeBpamenue kpacuoro gpocdopa B Genbrit. CBeuenue 6enoro dpocdopa B TEMHOTE.

[EEN
o1

Biaumopeiicteue gpochopHOro aHTHIPHIA C BOJOM.

[EEN
o

[TornomieHne akTUBUPOBAHHBIM YTJIEM ra30B U BEIIECTB, PACTBOPEHHBIX B Boje. 17.
3HAKOMCTBO C KPHCTAJUIMYSCKUMU pelIeTKaMu rpaduTa U aamasa

Tema 4: Xumus MeTa/NI0B
[Tonoxxenue metamioB B [lepuoauueckoii cucteme. CtpoeHue aToMoB MeTaiioB. [ToHsTHE O
MeTaumueckon cBsi3u. CocoOsl nmonyyeHus: MerasuioB. [lonstue o metaumypruu. O61mas
XapaKTepUCTHKA CBOMCTB METAJJIOB HA MIPUMEpPE HATPUs, KaJbIIHs, aTFOMUHUS U kene3a. Psn
HaANPSDKEHUH METaJUTOB. BBITECHEHHE 0JTHOTO METaJuIa APYTUM U3 pactBopa conr. CIuiaBbl (CTaib,
YyT'yH, JIOPATIOMUHUN ). 3HaU€HHE METAJUIOB B HAPOJHOM Xo3siicTBe. [IoHATHE O KOPPO3HH.
JlaGopaTopHbI€ OMBITHI

1. 3HaKOMCTBO C 00pa3liaMHi METAJIJIOB U CIUIABOB (padoTa ¢ KOJUICKIIUSIMH )

2. PacTBopeHue xene3a U IMHKA B COISIHON KHUCIIOTE.

3. BrITecHeHne o1HOTO MeTallIa IpyruM U3 pacTBOpPa COJIH.
JIeMOHCTpallMOHHBIE OIIBITHI

1. B3aumoneicTsue HaTpUs U KalabLUsl C BOJAOM.

2 Boccranosnenne okcua sxenesa (1) amomunnem.

3. "CatypHOBO JiepeBo" (B3aUMOEHCTBUE IMHKA C PACTBOPOM HUTpATa CBUHIA).
4 Kopposus xenesa.

Tema 5. OcHOBBI OPraHM4YecKOi XUMHH
MHoroo0pa3ue OpraHn4ecKuxX BEIECTB U UX KIaCCUPHUKALIHSL.
VYTr1eBoAopoOIbl U UX MpakTH4ecKoe 3HaueHue. [IprupoaHble HCTOYHUKH YTI€BOA0POA0B. Busl
YIJI€BOIOPOAHOTO TOIIMBA M 3KOJIOTHYECKHE MOCIECTBUS €r0 UCIOIb30BaHMUSI.
OTUIOBBIN CIUPT U YKCYCHAsI KUCJIOTA KaK IPUMEPBI KUCIOPOACOACPKAIUX OPraHUIECKUX
COCTUHEHUH.
[Tonsarue o 6Guoxumun. XKXupsel. YrieBoas! (III0K03a, Kpaxmal, Hemtono3a). beiaku.
JlaGopaTopHbie pabOThI

1. 3HAKOMCTBO ¢ HE(THIO, KAMEHHBIM yTJIEM M MPOAYKTaMHU UX MepepaboTku (padora ¢
KOJUICKITUSIMH ).
2. XHWMHYECKHE CBOMCTBA YKCYCHOU KUCIIOTHI.

3. Onpenenenne kpaxmaia B IPOAYKTaX MUTAHUS.



JleMOHCTpalOHHBIE OTIBITHI
1. ®usnyeckue 1 XMMUYECKUE CBOMCTBA T'eKCaHa.
2. [TonyyeHnue u CBOMCTBA 3TUIICHA.



