IHHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma o xumuu 11 8 Kj1acca OCHOBHOM 00IIe00pa3oBaTeIbHON HIKOJIBI
COCTaBJICHA U pealin3yeTcsl Ha OCHOBE:

1. ®enepanbHoro 3akona ot 29.12.2012 romga Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoii
denepanum.

2. [TocTaHoBJIEHNE TTABHOTO TOCYIAPCTBEHHOTO CAaHUTapHOTO Bpada PD ot 29 nexabps
2012 r. Ne 189 «O6 yrBepxknenuu CanlluH 2.4.2.2821-10 «CaHuTapHO-31MHIEMHOIOTUUECKHE
TpeOOBaHUS K YCIOBHSIM M OpraHU3alliy 00y4eHUs B 00IIE00pa30BaTEIbHBIX YUPEKICHUIX).

3. ®enepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOT'O 00IIIET0
oOpa3oBaHus. YTBep:kIEH npukazoM MuHucrepcrsa o0pazoBaHus U Hayku Poccuiickoit
Oenepannu ot 17 nexadps 2010 r., Ne 1897 ¢ u3mMeHEHUAMH B COOTBETCTBHH C MPUKA30M
Nel1644 ot 29.12.2014 ropa.

4. OcHoBHas o0pa3oBareabHas MporpaMma OCHOBHOTO 001ero o0pa3oBaHHUs.

5. Ilpuka3z MunucrepctBa nmpocsemenus PO Ne 345 ot 28.12.2018 rona «O denepansHom
nepeyHe y4eOHHUKOB, PEKOMEHIyEMbIX K HCIIOIb30BAHUIO MPU PeaTn3alui UMEIOIINX
rOCYJapCTBEHHYIO aKKPEAUTAIINIO 00pa30BaTENbHBIX MPOTPAMM HaYaIbHOTO OOIIIETO,
OCHOBHOTO O0IIET0, CPETHEro 00IIEr0 00pa30BaAHUY.

6. IIpuka3z MunuctepcTBa npocsemerus PO Ne 233 ot 8.05.2019 «O BHeceHNHU N3MEHEHHI
B (henepaibHbIN epeyeHb Y4eOHUKOB, PEKOMEHJOBAHHBIX K HCIIOIb30BAHUIO MPU PeaTn3aluu
UMEIOIINX TOCYIapCTBCHHYIO aKKPEIUTAIINI0 00Pa30BaTEIbHBIX MPOTPaMM HaYaIBHOTO 00IIIETo,
OCHOBHOTO O0IIIET0, CpeIHEro o0IIero 00pa3oBaHus, yTBEPKICHHBIHN puka3oM MuUHUCTEpCTBA
npocseuienust PO ot 28 nexadbpsa 2018 r. Ne 345.

7. YcraB ['ocygapcTBeHHOT0 OI0KETHOTO 00IIe00pa30BaTEIBHOTO YUPEKICHUS CPeIHEH
obmeodpazoBarenbHOM mIKOIBI Ne 319 TlerpoaBopiioBoro paitona Cankr-IletepOypra.

8. YueOHoro mnana ['ocygapcTBeHHOT0 0I0KETHOTO 0011e00pa30BaTEILHOTO YUPEKICHUS
cpenneii obmeobOpazoBarenbHoil mkoisl Ne 319 IerpoasoprioBoro paiiona Cankr-IlerepOypra
Ha 2019-2020 y4eOHbIii roa.

Jannast pabovast mporpaMma peam3yercsi B yaeOHHKaX JyIsi 001eo0pa3oBaTeIbHBIX
yupexnenuit aBtopos ['. E. Pymsutuca u @. I'. ®enpamana «Xumus. 8 kinacey Pabouas
mporpamMma packpbIBaeT COJEpKaHne 00yueHHs XUMHUHU B § Kilaccax o01ieo0pa3oBaTeIbHbIX
yupexaenuil. OHa paccuuTana Ha 68 4 B roa (2 4 B HEZIeN0).

Paboyas nmporpamma mo XuMuu COCTaBjIeHa HA OCHOBE:

o DyHIaMEHTANBHOTO Spa colepkaHus o01Iero oopa3oBaHus;

e TpeboBaHUH K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHus, MPEACTABICHHBIX B DeiepaibHOM TOCYapCTBEHHOM
o0pa3oBaTeNbHOM CTaHJapTe O0IIero 00pa3oBaHus BTOPOTO MOKOJICHHS;

® MPUMEPHOI MPOTrpaMMbl OCHOBHOTO 00I1IeTr0 00pa30BaHus M0 XUMHUH;

® [POrpaMMBbl Pa3BUTHS YHUBEPCATBHBIX YUCOHBIX JICHCTBUH;

® [POrpaMMBbI JYXOBHO-HPABCTBEHHOTO Pa3BUTHS M BOCITUTAHHS IMTHOCTH.

OnHoit u3 BaKHEHIITNX 3a7a4 OCHOBHOTO OOIIEro 00pa3oBaHus SBISETCS MOATOTOBKA
00y4JaroInXCsl K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPO(PECCUOHATBHOTO
nytr. OOy4Jaroniuecs: JoOMKHBI HAYYUTHCS CAMOCTOSTEIILHO CTABUTD LIETTH U ONIPEIEIISITh MyTH UX
JOCTHIKEHUS, UCTIOJIB30BaTh MPUOOPETEHHBIN B IIIKOJIE OIBIT B peATbHON KU3HH, 32 pAMKaMU
yueOHOro mpoiiecca.

XuMus Kak y4eOHBIHN MpeAMeT BHOCUT CYIIIECTBEHHBIN BKJIa/l B BOCIIUTAHUE U Pa3BUTHE
00yJaroIUXCsl; OHA TIPU3BaHA BOOPYKHUTh UX OCHOBAMH XUMHYECKHX 3HAHUH, HEOOX OJTMMBIX
JUTSI TIOBCEAHEBHOM KHU3HU, 3JI0KUTh (DYHIaMEHT AJIs JaIbHEUIIIET0 COBEPIICHCTBOBAHUS 3TUX
3HAHWH, a TAK)KE CIIOCOOCTBOBATH OE30MTAaCHOMY MOBEJICHUIO B OKPYKAIOIIEH Cpesie h
OepeKHOMY OTHOIIIEHUIO K HEel.

HN3ydenye XUMHUU B OCHOBHOM IIIKOJIE HAIPABJIEHO:




® Ha OCBOCHHE BRXHEUIINX 3HAHUIA 00 OCHOBHBIX MOHITHIX U 3aKOHAX XUMHH, XUMHUECKON
CUMBOJIUKE;

® Ha OBJIaJICHUE YMEHUSIMHU HAOIIOIaTh XUMUYECKUE SBJICHUS], IPOBOAUTH XUMUUECKHUI
OKCIIEPUMEHT, IPOU3BONTH PACUETHI HA OCHOBE XUMHUUYECKUX (POPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® Ha pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
MPOBEJICHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIIBHOTO IPUOOPETEHIS 3HAHUH B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH TOTPEOHOCTIMU;

® Ha BOCIHUTAHHE OTHOIICHUS K XUMHUH KaK K OJJHOMY U3 (DyHIaMEHTaTbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY OOIIEYeTIOBEUYeCKON KYIbTYPHI;

® Ha IPUMEHEHUE MOJyYEHHBIX 3HAHUN U YMEHUI /17151 0€3011acHOTO HUCIIOJIb30BAHHUS BEUIECTB
Y MaTepUaJIOB B OBITY, CEIHCKOM XO3SHUCTBE M Ha IPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX
3a/1a4 B MMOBCEIHEBHOM KU3HU, MPEAYIPEKACHUS IBJICHUN, HAHOCSIIMX BpPE 3J0POBbIO
YyeJloBeKa U OKpYKarollel cpefe.

MECTO KYPCA XUMHUHU B YYHEBHOM IIVIAHE

OCOo0eHHOCTh Kypca XUMHH COCTOUT B TOM, YTO JIJIsl €F0 OCBOCHMS IIKOJIBHUKH JTOJKHBI
00J1a/1aTh HE TOJIBKO ONPEAEIEHHBIM 3aI1aCOM IIPEIBAPUTENIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUM,
HO U JIOCTaTOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBIIIJIEHUEM. DTO SIBJISETCS IJIaBHOM
IPUYMHOM TOTO, YTO B yU€OHOM IUIaHE ITOT IIPEAMET MOSABISAETCS MOCIEIHUM B Py
€CTECTBEHHO-HAYUHBIX JUCLUILINH. B yueOHOM 1u1aHe Ha u3yyeHHe XMMHUU B OCHOBHOM LIKOJIE
OTBOJUTCS 2 y4eOHBIX Yaca B HEJIENI0, BCETO 68 yueOHBIX 3aHATHHA.

PE3YJIBTATBI OCBOEHUA KYPCA XUMHUH

W3ydyeHne XuMUM B OCHOBHOM IIKOJIE 1a€T BO3MOKHOCTb JIOCTUYb CJIEAYIOIIUX PE3yJIbTaTOB
B HalpaBJIEHUH JIMYHOCTHOI'O PAa3BUTHUA:
1) BocriuTaHue pOCCUICKOM TpaXAaHCKON UACHTUYHOCTHU: MMaTPUOTH3MA, JIIOOBU U YBAXKCHUS K
OteuecTBy, UyBCTBa FOPJOCTH 3a CBOIO POMHY, 3a pOCCHICKYIO XUMUYECKYIO HAYKY;
2) (hopMupoBaHHE LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH, a TAKXKE COLIUATBHOMY, KYJIbTYPHOMY, S3IKOBOMY
U TyXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOT0 MUPA;
3) popmMupoBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BaHNIO Ha OCHOBE MOTHBALIUY K 00YUYEHHUIO U TO3HAHUIO, BBIOOPY
npo¢mIbHOro 00pa3oBaHUs Ha OCHOBE HH(OPMAIIUHU O CYIIECTBYIOIUX MPOPECCUIX U IMYHBIX
po(hecCHOHANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY TOCTPOCHUIO UHIUBUYaIbHON
00pa30oBaTebHON TPAEKTOPHH € YIETOM YCTOMUMBBIX TO3HABATENIbHBIX UHTEPECOB;
4) popmupoBaHrEe KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B 00pa30BaTebHOM, 00IIECTBEHHO
NOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPUYECKON M IPYTUX BUJAX AEATEIbHOCTH;
5) bopMupoBaHrEe MOHMMAaHHUS IEHHOCTHU 3JI0pPOBOTO U Oe30macHOro o0pasa KU3HH; YCBOCHUE
NPaBUJI UHAMBUIYATbHOTO U KOJJIEKTUBHOIO 0€30MacHOr0 MOBEICHHSI B YpE3BbIUaiHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3/J0POBBIO JIIOJIEH;
6) popmMHpoBaHUE NMO3HABATEIBHON 1 HH(POPMALIMOHHOMN KYJIbTYpHI, B TOM YHCIIE Pa3BUTHE
HABBIKOB CAMOCTOATEIbHON pabOTHI 8 ¢ yueOHBIMU TOCOOUSIMU, KHUTAMH, TOCTYITHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeCTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI;
7) bopMupOBaHNE OCHOB HKOJIOTMYECKOT0 CO3HAHUS HAa OCHOBE MPU3HAHUS LIEHHOCTH XHU3HU BO
BceX €€ MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOT 0, O€PEKHOT0 OTHOIIEHUS K
OKpYXarolleu cpese;
8) pa3BUTHE FTOTOBHOCTHU K PEILIEHUIO TBOPUYECKUX 3a/lay, yMEHHUS HAXOAUTh aIcKBAaTHbIE
CIocoObI 10 BEJICHUS ¥ B3aUMOJICHCTBUS C MapTHEPAMU BO BpeMs yued HON U BHEYUeOHOMH
JeSITeIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYallU U OTNIEPATUBHO MPUHUMATh



OTBETCTBEHHBIC PEIICHUS B PA3IMYHBIX TPOAYKTUBHBIX BUIAX EATEIHHOCTH (yaeOHas
MOMCKOBO-UCCIIEIOBATENbCKAsA, KITyOHas!, MPOEKTHAs!, KPY>KKOBast U T. I1.).
MeTanpeaMeTHBIMH pe3yJIbTATAMH OCBOSHHUS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHusl SBISIOTCS:

1) oBnasieHNe HaBBIKAMU CAaMOCTOSITEILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH, OpraHU3aluu
yueOHOM eI TeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;
2) yMEHHE IJIaHUPOBATh ITYTH JTOCTUKEHUS 1I€JIEd HA OCHOBE CAMOCTOATEILHOIO aHAIN3a
YCIIOBUHM U CPEACTB UX JOCTHKEHUS, BBIICISITh aJlbTepPHATUBHBIE CIIOCOOBI JOCTUKEHHUS LIETH U
BEIOHMpaTh Hanboee 3PPEKTUBHBIN CIIOCO0, OCYIIECTBIATH TO3HABATEIBHYIO PEQIICKCHIO B
OTHOUICHUHU JCHCTBHIM M0 pElIeHHI0 YUeOHBIX U MO3HABATEIbHBIX 3a]1a4;
3) yMeHHe nOHUMAaTh MPoOJIeMy, CTaBUTh BOIPOCHI, BBIIBUTaTh THIIOTE3Y, 1aBaTh ONPEACICHUS
MOHSTHSIM, KJIACCU(UIIUPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOJAUTH SKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3HIIHIO, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHHUS;
4) yMeHHe COOTHOCUTh CBOU JCUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILIECTBIISTh
KOHTPOJIb CBOCH JIESITEILHOCTH B MIPOIIECCE TOCTUKECHHUS PE3YIIbTaTa, ONMPENENATh CIIOCOOBI
JENCTBUI B paMKax Mpe/UI0KEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;
5) bopMupoBaHUe U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIOJIB30BaHUS HHCTPYMEHTOB U
TEXHUYECKHUX CPENICTB MH(DOPMAIIMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U MPOTPAMMHOT0
obecrnevyeHns) Kak MHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U
MIO3HABATENBHBIX YHUBEPCAIBHBIX yIeOHBIX ICHCTBHIA;
6) yMeHHUe CO3/1aBaTh, IPUMEHATH U IPEOOPA30BHIBATh 3HAKU U CUMBOJIbI, MOJIEJIU U CXEMBI JIJIS
pelieHrs yueOHBIX U I03HABATEIbHBIX 3a/1a4;
7) yMeHue u3BleKaTh HHGOPMAIIMIO U3 Pa3IMYHbIX UCTOYHUKOB (BKJIIOYAsi CPEICTBA MACCOBOM
uHpOpPMAaLIUU, KOMIAKT-TUCKH Y9eOHOTO Ha3HaYeHHS, pecypchl IHTepHeTa), CBOOOIHO
MOJIb30BAThCS CIPABOYHOM JINTEPATYPOH, B TOM UHCJIE U HA 3JIEKTPOHHBIX HOCUTEISX,
co0Ir0AaTh HOPMBI HHPOPMAIIMOHHOW M30UPATETbHOCTH, ITHKH;
8) yMeHue Ha MPaKTUKE MOJIb30BAThCS OCHOBHBIMH JIOTUYECKUMU MPUEMaMH, METOIAMH
HaOJII0/IEHUS, MOJEINPOBAHUS, 00BICHEHUS, pELICHUs [TPO0IEeM, TPOrHO3ZUPOBAHUS U JIP.;
9) yMeHune OpraHu30BaTh CBOIO )KM3Hb B COOTBETCTBHUHU C MPEICTABICHUSIMH O 3J0POBOM 00pasze
YKU3HU, TIPaBax U 00513aHHOCTAX T'PakJlaHUHA, LIEHHOCTSX OBITUS, KYyJIbTYPhl U COLIMATIBLHOTO
B3aMMO/ICICTBUS;

10) ymeHue BBINIOJIHATD TO3HABATENbHbBIE U TPAKTUYECKHE 3a/1aHNUs1, B TOM YHCIIE IPOEKTHBIE;
11) ymeHue caMoCTOSTENBHO U ApTYMEHTUPOBAHHO OLICHUBATH CBOU JACUCTBUS U ACUCTBUS
OJIHOKJIACCHMKOB, COJIEP>KAaTEIbHO 000CHOBBIBAsI MPABMIIBHOCTH UM OUTMOOYHOCTh pe3ysbTara u
crioco0a JIeficTBUs, a/leKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (hakTHYEeCKOTro
WM [IPENIINOoJIaraeMoro pacxo/ia pecypcoB Ha pelieHHe 3a/1auk, a TAaKKe CBOU BO3MOXKHOCTH B
JOCTHKEHUH LIETH ONPENEIEHHON CII0KHOCTH;

12) ymenue paboraTh B TpyIie — 3p(EeKTUBHO COTPYJHUYATh U B3aUMO/IEHCTBOBATh HA OCHOBE
KOOP/IMHAIMY PA3JIMYHBIX MO3UIUI TP BEIPAOOTKE OOIIEro pereH st B COBMECTHON
JeSTeNIbHOCTH; CIylIaTh NapTHEPaA, GOpMYyJIMPOBATh U apTyMEHTUPOBATH CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIUIO0 U KOOPAVMHHUPOBATh €€ C MO3ULIHMEN TapTHEPOB, B TOM
YHClie B CUTYallUU CTOJIKHOBEHHS! HHTEPECOB; IPOIYKTUBHO pa3peiiaTh KOHQIMKTHI HA OCHOBE
yué€Ta MHTEPECOB U MO3ULMI BCEX €r0 YYACTHUKOB, IOMCKA U OLEHKH albTEPHATUBHBIX
CIoco00B pa3penieHus] KOH(IUKTOB.
IIpeameTHbIMU pe3yabTaTaMM ocBoeHUss OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs SIBJISTFOTCS:

1) dbopMupoBaHUe TEPBOHAYABHBIX CHCTEMATHU3UPOBAHHBIX MPECTABICHUH O BEUIECTBAX, UX
MPEBpaIICHUSIX U MPAKTUYECKOM NMPUMEHEHHNH; OBJIa/IeHNE TOHATUHHBIM aInapaToM 1
CUMBOJINYECKUM SI3BIKOM XUMUU;
2) oco3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHUUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUUECKUX MPEBPAIECHNN HEOPTraHNYECKUX U OPraHUYECKUX BEIIECTB KaK



OCHOBBI MHOTHX SIBJICHUH KHBOW M HEXXMBOUM MPHUPOJIBL; YIITYOJICHHE PECTaBICHUN O
MaTepuaIbHOM €IUHCTBE MUPA;

3) oBiageHNEe OCHOBAMH XMMUYECKON TPAMOTHOCTH: CLIOCOOHOCTBIO aHATH3UPOBATh U
00BEKTHUBHO OLIEHUBATh )KU3HEHHbIE CUTYAIlNH, CBSI3aHHbIE C XUMHUEH, HABbIKaMU O€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCTIOIb3YEMbIMU B TIOBCETHEBHOM JKU3HH;, YMECHUEM aHATN3UPOBATH
U TUTaHUPOBATh HKOJIOTMYECKU O€301acHOe MOBEJCHHE B LIESIX COEPExKEHUs 3J0POBbs U
OKpYKarolleH Cpeibl;

4) popmupoBaHre yMEHUI YCTaHABIUBATH CBSA3U MEXY peaibHO HAOII0AaeMbIMU
XUMHUYECKHMH SIBIICHUSIMH U TIPOIIECCAMU, TIPOUCXOISIIUMU B MUKPOMHPE, OOBSICHATH TPUUHHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa U CTPOEHUS, a TAKKE
3aBUCHUMOCTH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) npuobpeTeHue OnbITa UCIOIB30BAHUS PA3IMYHBIX METO/I0B U3YUEHUs BEUIECTB; HAOIIOACHHUS
3a UX MPEBPAIICHUSIMHU MIPH MMPOBEICHUU HECIOKHBIX XHMHUECKHUX IKCIICPUMEHTOB C
HCIIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPUOOPOB;

6) yMEHHE OKa3bIBaTh MEPBYIO TIOMOIIb ITPH OTPABIICHUSAX, 0)KOTaX U IPYTUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U JaOOPATOPHBIM 000PYIOBAHHUEM;

7) oBnaneHue npuéMamu paboThl ¢ THPOPMALUEH XUMHUYECKOTO COJEPKAHUS, TIPEACTABICHHOM
B pa3Hoii popme (B Buze Tekcta, hopMyll, TpaduKoB, TAOJMYHBIX JaHHBIX, cXeM, (hoTorpaduii u
zp.);

8) cozanue OCHOBBI Ui (POPMHUPOBAHUS HHTEPECA K PACIIMPEHUIO U YIITYOJIEHUI0 XUMHUYECKUX
3HAHMI U BRIOOpA XMMHH KaK MPOPUIBHOTO IPEeIMETa P TIEPEX0/Ie Ha CTYIEHb CPEIHETO
(momHOTO) 00ITIETO 00pa30BaHMs, a B IaJIbHEHIIIEM U B KauecTBe cpepbl CBOCH
poeCCHOHAIBHON JESATEIHHOCTH;

9) bopMupoBaHUe MPEICTABICHU O 3HAUEHUH XUMUYECKOM HayKU B PELICHUH COBPEMEHHBIX
IKOJIOTHYECKUX MPOOIIEM, B TOM YUCIIC B IPESIOTBPAIICHUN TEXHOTEHHBIX M SKOJIOTHICCKHIX
KaracTpod.

Opranu3anus npoiecca oO0y4eHus:

[Tporpamma paccunTana Ha 2 yaca B HEJIEINIO, Bcero 68 4acoB, U3 HUX 2 yaca — pe3eps

B 8 xiacce nenecoo0pa3Ho NpuUMEHSTh MPU U3y4ESHUU XUMUW UHITYKTUBHBIN ITOAXOI,
XapaKTEePHBIN I Hayalla U3y4YeHUsl BCEX €CTECTBEHHBIX AUCHUIUIMH. TONBKO OCHOBBIBAsICH HA
HaKOIIJICHHOM (DaKTOJIOTHYECKOM MaTepualie, BO3MOYKEH TOCTETIEHHBIN TIEPEX0/T K
(GbOpMUPOBAHUIO TOTUYECKUX CBA3EH, BBHISIBICHUIO OOIINX 3aKOHOMEPHOCTEN U3ydaeMbIX
sBIIeHUH. B TeueHune Bcero Kypca 00ydeHUs MPeayCMOTPEHO IMPOBEICHNUE TPAKTHICCKHUX H
71ab0paTOPHBIX 3aHATHUH (B TOM YHCIIE U JOMAITHETO YKCIIEPUMEHTA), TPAKTUKYMOB IO PEIICHUIO
3a/1a4, 3a4€TOB U KOHTPOJIbHBIX padoT.

Opranusanust 1 GopMbI KOHTPOJIS:

KoHTposb 3HaHUH, yMEHUH 1 HaBBIKOB y4yallluXcs OCYILECTBIIAETCS B CAEAyOMUX (Gopmax:
Texymuit KOHTPOJIb — B pOpME YCTHBIX ¥ MMCbMEHHBIX OMPOCOB, MHAUBUIYAJIbHBIX 33JIJaHUI;
TEMaTU4EeCKUI KOHTPOJIb — B pOpME MPAKTUUECKUX U KOHTPOJIBHBIX paboT, TECTOB; HTOTOBBIH
KOHTPOJIb — B (JOpME UTOrOBOIM KOHTPOJIbHOM paboThl IO KypCY HEOPTaHUYECKON XUMUU.

Kputepuu o1eHOK 32 yCTHbIE M MUCbMEHHBIE PA0OTHI (COOTBETCTBYIOT FOCYAapCTBEHHBIM
CTaHJapTam):

"5" — BBICTABIAETCS, €CITU MPABMIIHHO BBHITTOJIHEHBI BCE 33/IaHUSI B TIOJTHOM 00BEME C
coOirofeHreM mpasuit opopmiieHust paboTel. OTCYTCTBYIOT OIIMOKH B XUMUYECKOU
TEPMHHOJIOTHH. 3a/1a4H PEIICHBI PAllMOHALHBIMH CITOCOOaMH.

"4" — BpICTaBISAETCS MPU MPABUIHLHOM BBITIOJTHEHUH OCHOBHOT'O YHCIIA 3aJaHHH, JOMycKatoTcs 1-
2 HEe3HAYUTEILHEBIE OIITHOKH.

"3" — BBICTaBJSAETCS B Clyyae MPaBUILHOTO BBHITTOJIIHEHUSI HE MEHEE TTOJIOBUHBI U3
MPEUIOKEHHBIX 3aJaHui. [Ipr 3TOM JOIMYCKAIOTCsT HECKOJIBKO He3HAYUTEIIBHBIX OIMOOK HITH 1-
2 rpyOble OLIHOKH.



"2" — BpICTaBIISIETCS, €CIM paboTa He BHIMOIHEHA (OTCYTCTBYET) MJIH B CITy4ae BBITOJTHEHHS
MeHee 1/3 U3 mpenoKeHHBIX 3aJaHui TTPH HATUYUH HECKOJBKHUX TPYOBIX OIIHOOK.
Hesznauumenvuvimu ownubkamu CANTAIOTCS: OIIMOKHM B TPUBUAIBHBIX HA3BAHHSX BEILIECTB
(xpome Hanboiiee paclpoCTpaHeHHbIX ), HETOYHOE yka3aHue npoaykroB OBP mpu npaBuibHOM
MOJIX0/Ie; MPONyCcK Kod(hduimeHTa B 0OOMEHHBIX PEaKIUsX, HEIPABUIBHO YKa3aHHBIN
KaTajau3aTop  T.[., T.. OINOKH, KOTOPbIE YKAa3bIBAIOT HA HE3HAHKE YaCTHBIX CBOMCTB BEIIECTB
WJIM BO3HHUKAIOMIHME 110 HEBHUMATEIHLHOCTH.

I'pybvivu owubkamu CAUTAIOTCS TaKKe, KOTOPbIE CBUJETENIbCTBYIOT O HE3HAHUN OCHOBHBIX
3aKOHOB XMIMHH, HAIIPUMEP: HEBEPHOE COCTAaBJICHHUE (DOPMYII TTO BAJICHTHOCTH; HEMIPABIIILHOE
HaIMCaHUe XUM. YpaBHEHU BCIIEICTBUE HE3HAHUS CBOMCTB JIaHHOTO Kjlacca BEIIECTB;
HENPABIWJILHOE COCTABIICHUE YJIEKTPOHHOTO OanaHca; He3HAHHE HOMEHKIJIATYPhI BEIIECTB U JIp.
Kputepuu o11eHOK TECTOBBIX 3a/1aHUM:

"5" — BbICTaBMIsETCS, €CIIM MPABWIBHO BBINTOJIHEHO HE MeHee 90% 3ananuit

"4" — BBICTABISAETCS, €CITU MPABUIIBHO BBITTOHEHO OT 70% 1m0 89% 3amanuii

"3" — BBICTABISAETCS, €CITHM MPABUIBHO BHIMOIHEHO OT 40% 10 69% 3amanuit

"2" — BBICTABJISETCS, €CITM pab0Ta HE BBINMOJIHEHA (OTCYTCTBYET) UJIM B CITy4ae BBITIOJTHEHUS
MmeHee 39% 3amanuii

COJAEPKAHUE YYEBHOI'O ITPEIMETA 8 knacc
Pa3nes 1 OcHOBHbBIE NOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICcTaBJICHUH)

Tema 1 [lepBoHayaibHble XUMHUYECKHE IOHATHS.

[Ipenmet xumun. Xumusa kaxk yacmo ecmecmeo3nanus. Bewecmea u ux ceoticmea. MeToipl
MO3HAHUS B XUMUU: HAOJIOICHUE, SKCIIEPUMEHT, U3MepeHHE. VICTOUHUKHA XUMHYECKON
uH(popMaluu: XUMHUYecKas aureparypa, Unrepuer. [lpuemol 6e3onacHoii pabomuwl ¢
obopyoosanuem u ewecmseamu. Cmpoenue niameHu.

Yucrtele BemecTBa 1 cMecu. CriocoObl OUMCTKU BEUIECTB: omcmausanue, (huibmposatue,
svinapueanue, kpucmaniiusayus, oucmuanayus. Gusndeckue sBICHUS U XUMUYECKUE PEAKIIUHU.
[Tpu3Haky XUMHUYECKUX PEaKUUN U YCIOBUS BOSHUKHOBEHUS U TEUCHUS XUMHUECKUX PEaKIIUM.
ATOMBI, MOJIEKYJIBI U HOHBL. Bewecmea MONeKYIAPHO20 U HEMONEKVAAPHO20 CIMPOEHUs.
Kpucmannuueckue u amopgnvie seujecmsa. Kpucmaniuueckue peuiemru: amomHas u
MONEKYIAPHASA. 3A8UCUMOCHIb CEOUCME 8eujecme Om Mmund KpUCmaiiuieckol peuemku.
[TpocTeie U cllOKHBIE BelIecTBA. XMMHUECKH 271eMEeHT. MeTasuibl 1 HeMeTaJllbl. AmomHas
eounuya maccoi. OTHOCUTEIbHAS AaTOMHAs Macca. 3HAKU XUMHYECKUX 2JIEMEHTOB.

3axon nocmosncmea cocmasga gewjecms. Xumudeckas popmyna. OTHOCUTETbHAS
MoJIeKyJIsipHast Macca. Kauecmeennulil u Ko1uyecmeenHulil cocmas gewecmea. Buiuucnenus no
xumuyeckum gopmynam. MaccoBast 0751 XUMUYECKOTO SJIEMEHTA B CII0KHOM BEIIIECTBE.
BanentHocTh xuMuyeckux aneMeHToB. CoctaBieHne GopMyst OMHAPHBIX COSAMHEHUH 0
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB M ONPE/EIeHNEe BaJICHTHOCTH aTOMOB
XUMHYECKHUX AJIEMEHTOB 10 (hopMysiaM OMHAPHBIX COCTUHEHUIA.

Amomuo-monexynsaproe yuerue. 3aKOH COXPAHEHUS MACChl BEUIECTB MPU XUMHUYECKUX PEaAKIIUIX.
Kusnv u oeamenvnocmo M. B. Jlomonocosa. Xumnuueckue ypaBHeHUS. THUITBI XUMUYECKUX
peaKkLMil: peakuu COeIUHEHUS, PA3JIOKEHUS, 3aMEILICHHUS.

KoadduimeHTs! B ypaBHEHUAX XUMUYECKUX PEAKITUI, KaK OTHOIIICHUS KOJIMYECTB BEIIECTB,
BCTYMAOIIUX U 00pa3yIoNINXcs B pe3yabTaTe XUMUIECKOU PeaKIiu.

JdemoHcTpaumuu:

O3zHakoMIIeHHE ¢ 1a00paTOPHBIM 000PYAOBaHUEM; IPUEMBI O€30MaCHOM pabOThI C HUM.
CrocoObI OYMCTKHU BEIIECTB: KPUCTALTU3AINS, TUCTAIIISITH.

Harpesanue caxapa. HarpeBanue napaduna. BzaumoneiicTBue pacTBOpoB: kKapOoHATa HATPUS U
COJISIHOM KHUCIOTHI, cynbdaTta Menu(ll) u ruapokcuaa Hatpus. Bzaumoneictaue




cBexxeocaxaeHHoro ruapokcuaa menu(ll) ¢ pacTBopoM rr0K036l pU OOBIYHBIX YCIOBUSAX U TIPU
HarpeBaHuu.

[Ipumepsl IPOCTHIX U CIIOKHBIX BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX.
[TapocTepkHEBbIE MOJEIIM MOJIEKYJI METaHa, aMMHAaKa, BOJIbI.

[TpakTuyeckas padora 1

[Tpuems! O6e3omacHoi paboThl ¢ 000pyIOBaHUEM U BelecTBaMu. CTpOSHHE IIJIaMEHH.
[TpakTuyeckas padora 2

OuncTKa 3arpsi3HEHHON TOBAPEHHOM COJIH.

JlaGopaTopHBbIE OTBITHI:

PaccmoTtpenue BemiecTB ¢ pa3nuyHbIMU (U3UUYECKUMU CBOMcTBaMU. Pa3nienenue cMmecu ¢
MOMOIIbI0 MaruuTa. [IpuMepsl GU3HUECKUX U XUMUYECKHUX SBICHHM.

O3znakomiieHre ¢ 00pa3lamMu MPOCThIX (METAJIIbl U HEMETAJUIbI) U CIOXKHBIX BEIIECTB,
MHUHEPAJIOB U TOPHBIX MOPO/I.

Paznoxenune ocHoBHoro kapoonara meau(ll). Peakius 3amMenieHust Meiu xKene30oM.
VYipaxHeHus U 3a/1a4u:

YopakHeHus! Ha ONpe/eieHne BaJIeCHTHOCTH 3JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX.
VYnpaxHeHus: Ha cocTaBIeHnEe GOpMyII OMHAPHBIX COSAMHEHUH 110 M3BECTHOW BAJIEHTHOCTH.
YopakHeHUs Ha ONpe/IesIeHHe COCTaBa MPOCTEHINX COSMHEHHI 10 UX XUMUYECKUM
dbopmynam.

YopakHeHUs! B COCTAaBICHUH XMMUYECKUX YpaBHEHHI.

Brranciienne OTHOCUTEIHHON MOJIEKYIISIPHON MacChl BEMIECTBA 110 (hOpPMYIIE.

Brruncnenre MaccoBOi 10U 3JIEMEHTa B XUMUYECKOM COETMHEHUU.

YcTaHOBIIEHUE TIPOCTEHIIEH POPMYITBI BEIECTBA IO MACCOBBIM JIOJISIM JICMEHTOB.
Heobxooumoe obopydosanue:

[Tepuonnueckas cucrema xummuaeckux 3neMenToB 1. . Menneneesa. (IICXDJ)
[[TapocTep>kHEBbIE MOJEIIA MOJIEKYII.

Mopnenu KpUCTaUIMYECKUX PELIETOK.

XUMUYECKUE PEaKTUBBI M 000PYI0BaHHE B COOTBETCTBUU C METOJUYECKHUMH YKA3aHUSIMH K
JIEMOHCTPAILIMOHHBIM OTBITAM U MPAKTHYECKUM padoTaMm.

Tema 2 Kucaopoa.

Kucnopoa. Haxoorcoenue 6 npupooe. Ilonyuenue kuciopooa 6 rabopamopuu u
npomviuiienHocmu. Pusuueckue u xumuyeckue ceoticmea kuciopooa. I'opernne. OKCHUIBI.
Ipumenenue kucnopooa. Kpyzosopom kucnopoda 6 npupooe. O30H, aniomponus KUciopood.
Boznyx u ero cocraB. 3awuma ammocgheprozo 6030yxa om 3a2psA3HeHUl.

JleMoHCTpanum:

duznyeckue 1 XUMUYECKHe CBOMCTBA Kucnopoja. [lonydyenue u cobupanue kuciaopoja
METOJIOM BBITECHEHMSI BO3/1yXa U METOJOM BBITECHEHMSI BOJBL. Y CIIOBUSI BOSHUKHOBEHUS U
MPEKPALEHUS TOPEHUS.

[TpakTuyeckas pabora 3

ITonmy4yenue u CBOMCTBA KHCIOPOAA.

JlaGopaTOopHbIE OMBITHI:

O3HakomiIeHHE C 00pa3aMu OKCUIOB.

VYipaxxkHeHus U 3a7a4u:

VYrpaxkHeHus: Ha cocTaBieHne GOPMYIT OKCUIOB 10 U3BECTHOM BaJIEHTHOCTH.

VYIpakHEHUs B COCTABIECHUM YPaBHEHUH PEAKINI TOPEHUS CII0KHBIX BELLIECTB.
Heobxooumoe obopyodosanue:

[lepnonnueckas cucrema xummuueckux 3neMenToB /1. 1. Menneneesa. (IICXJ)
XUMHYECKHE peaKTUBBI 1 000PYJOBaHHE B COOTBETCTBUU C METOJUUYECKUMH YKa3aHUSIMH K
JIEMOHCTPAIIMOHHBIM OIBITAM U MPAKTUYECKUM paboTaM.

Tema 3 Bogoposa.




Bonopon. Haxooicoenue 6 npupooe. Ilonyuenue 6000pooa 8 1abopamopuil u npOMblULIeHHOCHU.
Qusuueckue u xumuyeckue ceolcmea 6000poda. Booopoo — eoccmarnosumens. Mepwi
bezonacnocmu npu pabome ¢ 6000pooom. Ilpumenenue 600opooa.

JdemMoHcTpaumuu:

[Tomryuenue Bomopoaa B amnmnapare Kura, mpoBepka BoI0Opoia Ha YUCTOTY, TOPEHUE BOIOPOAA
Ha BO3JIyX€ U B KUCJIOpOJie, cCOOMpaHre BOJOPOAa METOJOM BBHITCCHCHHEM BO3/TyXa U BOJIBI.
[TpakTuyeckas pabora 4

[TomydyeHnue BoAOpOIa U UCCIAEAOBAHUE €TO CBOMCTB.

JlaGopaTopHBbIE OTBITHI:

BsanmoneiictBue Bomopoaa ¢ okcuaom mMean (1)

VYipaxHeHus U 3a/1a4u:

YrpaxHeHus: Ha cocTaBlIeHHe POPMYIT COSAMHEHUH IO M3BECTHON BaJICHTHOCTH.
YnpaxxHeHus B COCTaBJIECHUN XUMUYECKUX YPAaBHEHUN.

Heobxooumoe obopyodosanue:

[lepuonnueckas cucrema xummuueckux 3neMenToB 1. . Menneneesa. (IICXDJ)

XHUMHYECKUE PEAKTUBBI M 000PYAOBaHUE B COOTBETCTBUHU C METOIMYECKHUMH YKa3aHUSIMH K
JIEMOHCTPAIIMOHHBIM OTIBITAM.

Tema 4 PacTtBopsl. Boja.

Bona. Bona B mpupoje u crioco0bl €€ ouncTK. A3paius BoJbl. Xumuueckue ce0uUcmea 600ul.
B3aumoneiicTBre BOJBI ¢ OKCHIaMU METAJIJIOB M HEMETAILIOB. [Ipumenenue 600vl. Booa —
pacmeopumeins. Pacmeopumocmo eewgecmes 6 6ooe. Maccosas 00715 pacmeopenHo2o eujecmad.
JdemMoHcTpaumMu:

Ananu3z Boabl. CuHTe3 BBl B3anmoaeiicTBUe BOJbI C HATPUEM, KaJIbIIMEM, MATHUEM, OKCHJIOM
Kaiblus, okcugoM yraepoaa (IV), okcunom docdopa (V) u ucrpiTaHue MOTy4eHHBIX PACTBOPOB
WHJIUKATOPOM.

[IpakTuyeckas pabdora 5

[IpuroToBseHre pacTBOPOB COJIEH C ONPEAEICHHON MacCOBOM /10J1el paCTBOPEHHOTO BEILIECTBRA.
VYnpaxxHeHus U 3a0a4u:

Haxoxnenue MaccoBOM J10JIM paCTBOPEHHOT'O BEIIECTBA B paCTBOPE.

Brrunciienne Macchbl paCTBOPEHHOTO BEILIECTBA M BOJIBI JUIsl IPUTOTOBJICHUSI PaCTBOpa
ONPENECICHHON KOHLIEHTPALUH.

Heobxooumoe obopyodosanue:

[Tepuoanueckas cuctema xumudeckux nemeHToB J[. . Menneneera. (IICXD)

XUMHYECKUE PEAKTUBBI U 000PYAOBaHUE B COOTBETCTBUHU C METOIMUECKHUMH YKa3aHUSIMH K
JEMOHCTPAIIMOHHBIM OTIBITAM M MPAKTUYECKUM paboTam.

Tema 5 KoJinyecTBeHHbIE OTHOIIEHNSI B XMMHUH

KonuuectBo BemectBa. Monbs. MosnsipHas Macca U MOJISIpHBIA 00beM. 3akon Asocadpo.
Monsipabiit 00beM razoB. OTHOCUTENbHAS TNIOTHOCTH Ta30B. OOBbEMHbBIE OTHOIIIEHHUS Ta30B MPU
XUMHUYECKHUX peakmusx. [IpocTeiimue pacyeTsl Mo ypaBHEHUSIM XHMHUYECKUAX PEaKIIHH.
JleMoHCTpanum:

XHUMHYECKUE COCTMHEHMS KOJIMUECTBOM BellecTBa 1 MOJIb.

YrpakHeHus U 3a7a4u:

BbIaucieHus ¢ NCIOJIb30BAHUEM TTOHITHIA «Maccay, «MOJIbY, «KOJIMISCTBO BEIIECTBAY,
«MOJISIpHASI MACCay, «MOJISIPHBI 00beM.

OOBbEeMHBIC OTHOIIECHUS Ta30B MTPH XUMHUYCCKHX PEAKIIHSIX.

PacueTsl 0 ypaBHEHUSAM XUMHUYECKUX PEaAKIIUH.

Heobxooumoe obopyodosanue:

[Tepuoanueckas cuctema xumudeckux snemenToB J[. . Menneneera. (IICXD)

Tema 6 BaskHelinme KJaacchbl HCOPraHUYeCKNUX COCTHUHEHUM.




OCHOBHBIE KJIaCChl HEOPTAHUYECKUX coequHeHnit. HoMeHkaTypa HeopraHuueCcK1X BeIIeCTB.
Oxkcunpl. OKCUIBI METAIUIOB U HEMETAIIIOB. Dusuyeckue u XumuiecKkue ceoucmead, noayieHue u
npumeHeHue OKCUOO08.

Tuopokcuowvi. Knaccugpuxayus cuopokcuoos. OcHOBaHuUs, Ki1acCU(PUKAIMI U CBOWCTBA:
B3aUMOJICHCTBUE C OKCUAAMHU HEMETAIIOB, KUCIOTaMu. Peakyus Heumpanusayuu.
AmdoTepHbIe OKCUIBI U THAPOKCHIBI.

Kucnotsl, kitaccuukanys v CBOMCTBA: B3aUMOJICHCTBUE C METaNIaMU, OKCHJIaMU METAJIIIOB.
BoiTecHUTENBHBIN sl METAILIIOB.

KuciioTHo-0CHOBHBIE MHAMKATOPHI.

Comu. Cpeanue conu. BzaumoeiicTBue cojieii ¢ MeTauiaMu, KUCJIOTaMu, Iesnodamu. Cnocoowl
noayuenus coneu. CBsi3b MEXYy OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.
JdemMoHcTpaumnu:

OO6pa3s1ibl OKCUA0B, KUCIOT, OCHOBaHUH U cojeil. HeitTpanuzaius mienoyun KuciaoTon B
MPUCYTCTBUU UHJIUKATOPA.

[Tpaktuyeckas pabora 6

Pelienune skcnepuMeHTANIbHBIX 3a7a4 1Mo Teme: «BaxkHelme Kiacchl HEOPraHMYEeCKUX
COCIUHCHU. »

JlaGopaTopHBIE OIBITHI:

OnBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBaHUM, aM(POTEPHBIX
THUJIPOKCUJIOB U COJICH.

VYnpaxkHeHus U 3a0a4u:

PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN.

Heobxooumoe obopydosanue:

[Tepuoanueckas cuctema xumudeckux nemenToB J[. . Menneneea. (IICXD)

XUMHYECKUE PEAKTUBBI U 000PYAOBaHUE B COOTBETCTBUHU C METOIMYECKUMH YKa3aHUSIMU K
JIEMOHCTPAIIMOHHBIM ONBITAM M MPAKTHYECKUM paboTaMm.

Pa3nen 2 Ilepuoauyeckuii 3aK0H ¥ MePUOAUYECKAs] CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
. U. MenaeneeBa. CTpoeHue aToma.

Tema 7 [lepuoanuecKkuii 3aK0OH M NEPUOINYECKAA CHCTEMA XUMHUYECKHUX 3JIEMEHTOB

. . MengeneeBa. CTpoeHue aToma.

[TepBoHavanbHBIC TOHATHUS KJIACCU(PUKAIIMM XUMUYECKUX AeMeHTOB. [loHaTHe 0 rpymmax
CXOJHBIX 2JIEMEHTOB. ECTeCTBEHHBIE CEMECTBA XUMHYECKUX JIEMEHTOB: IIEJIOYHbIC METAILIIBI,
rajioreHsl. hinacopoonvle easoi.

ITepuonnueckuii 3akoH /. 1. Menneneesa. llepuoanyeckas cucrema Kak €eCTECTBEHHOHAYYHAas
KJIacCU(PUKAIIUSI XUMUUECKUX JIEMEHTOB.

Tabnuunas popma mpencTaBaeHus KiaccuGuKau XUMHIECKUX dJ1eMeHToB. CTpyKTypa
tabnuisl «llepronnueckas cucrema xumMmuueckux nemenToB Jl. . MenneneeBa» (kopomkas
gopma): A- u b-epynnwi, nepuoosi. Du3nyeckuii CMbICI TOPSAKOBOTO (ATOMHOI0) HOMepa,
HOMepa Mepuo/ia U HoMepa rpynsl (A1 3JIEMEHTOB A-Tpymn).

CtpoeHue aToMa: apo U dJEKTpoHHast o0onouka. CocTaB aTOMHBIX Si7iep: TPOTOHBI U
HeUTpoHbI. M30TOMBI. 3apsii aTOMHOTO Si7[pa, MacCOBOE YHCIIO M OTHOCUTEIbHAsI aTOMHAs Macca.
CoepemeHnnas hopmynuposra NOHAmMuUsE «XUMULECKULL DTIeMEeHm».

DeKTpoHHasE 000JI0YKa aTOMa. HOHAMUE 00 IHEPSeMUYECKOM YPOBHE (IeKMPOHHOM Cl0e), €20
émKocmu. 3aroIHEHUE JIEKTPOHHBIX CJIOEB Y ATOMOB 3JIEMEHTOB MaJIbIX IEPUOJIOB.
DnexkmponHbvle cxembl U I1eKmpoHHo-epapuueckue gopmynst. Coepemennas opmyauposKa
nepuUooUYecKo20 3aKOHd.

3HaveHHE MePUOANIECKOTO 3aKOHA VISl Pa3BUTHS HaYKU. JKuU3Hb U HAYUHbILL NO0GUS

J. 1. Menoeneesa.

JdemoHcTpaumnu:

[Tepuoanueckas cuctema xumudeckux nemenToB J[. . Menneneera. (IICXD)




du3nyeckue CBOMCTBA MIEI0YHBIX METAJIOB.

B3anmopeiicTBrue okcuoB HaTpHsi, Marausi, pocdopa, cepbl ¢ BOJI0OH, UCCIIEIOBAaHUE CBOWCTB
MOJIYYEHHBIX MTPOJTYKTOB.

B3aumoneiicTBue HATpUs U Kajius ¢ BOJOM.

®du3nyecKrue CBOMCTBA raJIOTCHOB.

B3anMopeiicTBre aTrtOMUHHUS C XJIOPOM, OPOMOM U HOJOM.

VYipaxHeHus U 3a/1a4u:

VYrpakHeHUs: Ha OCHOBHbBIE XapaKTEPUCTUKU aTOMa XUMHUYECKOTO JIEMEHTA.

VYrnpaxHeHus Ha CpaBHEHHUE CBOMCTB XUMUYECKUX AJIIEMEHTOB HA OCHOBAHUU WX MOJIOKEHUS B
I[ICXD JI. 1. Menaeneena.

Heobxooumoe obopyodosanue:

[Tepuonnueckas cuctema xumuaeckux 3meMenToB Jl. . Menneneesa. (IICXD)
XUMHUYECKUE PEAKTUBBI M 00OPYJOBAHKE B COOTBETCTBUU C METOAMYECCKUMH YKA3aHUSIMH K
JIEMOHCTPAILIMOHHBIM OITbITaM.

Pazngen 3 Ctpoenne BemecTna.

Tema 8 Xumuueckas cBsizb. CTpoeHUE BelleCTBA.

DIEKTPOOTPUIIATEIIBHOCTh XUMHUICCKUX IEeMEHTOB. OCHOBHBIC BU/IbI XUMUYCCKON CBSI3H:
KOBaJICHTHAs HEMOJIIpHAs U KOBaJICHTHAsI MOJIsipHast cBsi3b. MloHHast cBsI3b. BaneHTHOCTS,
CTCTICHb OKHCJICHHSI, 3apsi]] HOHA.

JdeMoHcTpanum:

ComnocraBneHne PU3NKO-XUMUYCCKUX CBOMCTB COSAMHCHHN ¢ KOBAJICHTHBIMHA W MOHHBIMU
CBSI3SIMH.

VYnpaxkHeHus U 3a0a4u:

YopakHeHus! Ha ONpe/eieHne TUIIa XUMUYECKON CBS3H B COEIMHEHUAX; COCTABICHHUE CXEM
00pa3oBaHus CBA3EH B COCTUHECHUSIX.

YopakHeHUs Ha ONpe/esIeHne CTEIIeHH OKUCIICHUS SJIEMEHTOB B COSTUHEHUH; COCTABJICHUE
(GOpMYyIIBI BEIIECTBA IO CTEIICHU OKHCIICHUS 3JIEMEHTOB.

Heobxooumoe obopyodosanue:

[Tepuonnueckas cucrema xummudeckux sneMenToB Jl. 1. Menneneesa. (IICXD)

Psn amekTpooTpUiaTeTIbHOCTH XUMUYECKUX JIEMEHTOB.

XUMHUYECKUE PEaKTUBBI M 00OPYJOBAHKE B COOTBETCTBHH C METOJUYCCKIUMHE YKA3aHHUSIMH K
JIEMOHCTPAIIMOHHBIM OTIBITAM.

YYEBHO-TEMATUYECKUH IJIAH

No | Tema KonunuecTBo B tom B Tom
4acoB Mo paboueit | ducie qHUCIIe
nporpamMme IpaKkTU4ec- | KOHTPOJIb-

KHMX paboT | HBIX paboT

1 IlepBOHavyaIbHBIE XUMUYECKHE 20 2 1

TTOHATHSL.
2 Kucnopo. 5 1 -
3 | Bomopon. 3 1 -
4 PactBops1. Bona. 7 1 1
5 | KonnuecTBeHHbIE OTHOIIECHUS B XUMHUHU. | 5 - -
6 Baxneiimme kiaccbl HEOPraHUYECKHUX 11 1 1
COCIMHEHUM.

7 | Ilepmoguueckuii 3aK0H U 8 - -
NEepUOINYecKas CUCTeMa XUMHUECKUX
anemenToB /1. V1. Menpeneena.




Ctpoenue aToma.
8 | Xumunyeckas cBsizb. CTpoeHHe 7 1
BEIIECTBA.
Pezepn 2
Wtoro 68 6 4

INJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
OcHOBHbIE NOHATHA XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MpeICcTABIeHHUI)
BbINYCKHUK HAYYUTCH:
# onuchIBaTHL CBOMCTBA TBépI[LIX, KUOKUX, F33006pa3HBIX BCIICCTB, BBIACIIAA UX CYIHICCTBCHHLIC
MPU3HAKU;
# XapakTepHu30BaTh BELIECTBA 10 COCTAaBY, CTPOSHHUIO M CBOMCTBAM, YCTaHABJIMBATH IIPUYNHHO-
CJIEICTBEHHBIE CBS3H MEXKY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;
# PACKPBIBATHL CMBICIT OCHOBHBIX XUMHUYCCKUX TTOHSATHH: aToM, MOJICKYJIA, XUMHYCCKHI 3JICMCHT,
MIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, BAJIGHTHOCTb, UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;
# n300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIITHOCTh
XUMHYECKHUX PEAKIH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHIA;
# BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, a TAK)KE MaCCOBYIO
JIOJIF0 XMMHYECKOT0 3JIEMEHTA B COSIMHEHUSX;
# cpaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, COJIH;
# xnaccuuMpoBaTh OKCUIBI U OCHOBAHUS IO CBOMCTBAaM, KHCIOTHI M COJIM — I10 COCTaBY;
# onuchIBaTh COCTAB, CBOMCTBA U 3HaU€HUE (B IPUPOJAE U MPAKTUUECKON AEATEIbHOCTU
YeJI0BEKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPO/IA;
# AaBaTb CPABHUTCIbHYIO XaPAKTCPUCTUKY XUMHUYCCKUX 3JICMCHTOB 1 Ba)KHEHIIINX COGI{I/IHCHI/Iﬁ
€CTECTBEHHBIX CEMEHCTB IIETOYHBIX METAJJIOB U T'aJIOTEHOB;
# 1M0JB30BATHCS J1JAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOW MTOCYA0M;
# MPOBOJIUTH HECIIOKHBIE XUMUYECKHE ONBITHI U HAOIO/ICHHUS 32 U3BMEHEHHUSIMU CBOMCTB
BEIIIECTB B MPOLIECCE WX MPEBPAIICHUI; COOTIOAATH MpaBUIIa TEXHUKH 0€301MaCHOCTH TIPU
IPOBE/IEHUH HAOIIOJCHUI 1 OIIBITOB;
# pasiinvdaTb SKCIICPUMCHTAJIIBHO KHUCJIOTBI U IIIéJ'IOLII/I, IMMOJIB3YACHh MHAUKATOpaMU, OCO3HABATh
HE00X0IMMOCTh COOJIOICHNsI Mep 0€30IaCHOCTHU MPU OOpaIIeHUH ¢ KUCIOTAMHU U IIEI0YaMH.
BI)IHVCKHI/IK IOJYYUT BO3MOKHOCTb HAYUYUTHCA:
# rpaMOTHO 0OpalaThcs ¢ BEIECTBAMU B TIOBCEAHEBHOM KHU3HM;
# oco3HaBaTh HEOOXOAMMOCTh COOJIIO/IEHHUS ITPABHII IKOJIOTUYECKU O€3011acCHOTO MOBEACHMS B
OKpYKarolle NPUPOIHON Cpee;
# moHUMAaThL CMBICIT U HCO6XOI[I/IMOCTI) CO6J'II-O)I€HI/I$[ HpGI[HHCaHHﬁ, npeajaracMabix B
UHCTPYKILHUAX 10 UCIIOJIB30BAHUIO JIEKApCTB, CPEJACTB OBITOBOM XUMUHM U JIP.;
# UCIIOJIL30BaTh HpI/IO6peTéHHI)IC KJIIFOYCBBIC KOMIICTCHTHOCTHU IIPU BBINIOJIHCHU N
UCCIIEI0BATEIbCKUX IPOEKTOB MO U3YUYEHHIO CBOIMCTB, CIIOCOOOB MOTYYEHHSI U PaCIIO3HABAHUS
BEIIIECTB;
# pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOTO U
INUCBMEHHOI'O O6I].[CHI/I$[, MMPOABJIATE TOTOBHOCTD K YBaXKCHUIO WHOW TOYKH 3pCHHA IIPU
00CYX/IeHUH Pe3yIbTATOB BHIIIOJHEHHON padoThI,
#00BEKTUBHO OLICHHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPONECCaAX, KPUTUICCKU
OTHOCHTKCS K IICEBJOHAYYHON MH(OPMAIIUH, HET0OPOCOBECTHON peKiame, Kacaromencs
HCIIOJIB30BAHHA Pa3JIMYHBIX BEIICCTB.
IleproanyecKuil 3aK0H M EPHOANYECKAsA CHCTEeMa XUMHYeCKuX djiemMenToB 1. U.
MennesieeBa. CTpoeHue BelecTBa
BhINYCKHUK HAYYHTCS:




# xnaccuuIMpoBaTh XUMHUYECKHE AIIEMEHTHI Ha METAJITbI, HEMETAIIIBI, DJIEMEHTBI, OKCHJIBI 1
TUAPOKCUABI KOTOPBIX aM(POTEPHBI, U MHEPTHBIE 3JIEMEHTHI (Ta3bl) U1 OCO3HAHMSI BAXKHOCTH
YIOPSA0YEHHOCTH HAY4YHbIX 3HAHUM; # pacKpbIBaTh CMbICI IIEpUOANUYECKOro 3akoHa Jl. M.
MeHpeneena;

# ONUCHIBATh U XapaKTEPU30BATh TAOIMUHYIO POPMY MEPHOINIESCKON CHCTEMBI XUMUYECKUX
3JIEMEHTOB;

# XapakTepHU30BaTh COCTaB ATOMHBIX SJIEP U paclpee/IEeHUE YNCIa FIEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX IEPUOJIOB MEPUOINYECKOM
CHCTEMBI, a TAK)KE KaJIHs U KaJbLus;

# paznuyaTh BUJIbI XUMHUUECKOH CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

# n300pakaTh NIEKTPOHHBIE (POPMYJIBI BEUIECTB, 00PAa30BAHHBIX XUMUYECKUMU CBS3SIMU
pa3HoOro BUIA;

# BBIABIIATH 3aBUCUMOCThH CBOWCTB BEIIECTBA OT CTPOCHUSI €T0 KPUCTAITUYECKON PEeIETKN
(MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAJITUYECKON );

# XapakTepHu30BaTh XMMHUECKHE JIEMEHTHI U UX COEIMHEHUS HAa OCHOBE MOJIOXKEHHS 3JIEMEHTOB
B [IEPUOJMYECKON CUCTEME U OCOOCHHOCTEHN CTPOEHUS UX aTOMOB;

# onuceIBaTh OCHOBHBIE MPeANnochUIKN OTKpbITUA Jl. V. MeHeneeBbIM NepuoANUECKOro 3aKOHa
U TICPUOIMYECKON CHUCTEMBI XUMUYECKHX JJIEMEHTOB U MHOTOOOPA3HYI0 HAYYHYIO JICITeILHOCTh
Y4E€HOT0;

# XapakTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUYCHUE NTEPUOIUYECKOTO 3aKOHA U
NEePUOANYECKON CUCTeMbl XuMudeckux s1emMeHToB J[. M. Menaeneena;

# 0CcO3HaBaTh HAYYHBIE OTKPBITUS KaK PE3YJIbTAT JIUTEIbHBIX HAOIIOICHHU, ONTBITOB, HAYYHOU
MOJIEMUKH, TIPEOAOTICHUS TPYJHOCTEH U COMHEHUI. BBITyCKHUK MOTyYUT BO3MOKHOCTD
HAy4UTHCS:

# oco3HaBaTh 3HAUCHHUE TEOPETHUECKUX 3HAHUM JIJIs MPAKTHUECKOH 1eATeIbHOCTH YeJI0BEKa;
# OoNMMCHIBATh U3YUYCHHBIE OOBEKTHI KAK CUCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOTO aHaJIN3a;

# MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJUUECKON CHCTEMbl XUMHUYECKUX JIEMEHTOB
JU1s1 OOBSICHEHUSI U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

# pazBuBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD MTOCPEACTBOM YIiIyOJIeHUs 3HAHUN 00 UCTOPUU
CTAHOBJICHUSI XUMUYECKON HAyKH, €€ OCHOBHBIX IMOHATHM, IEPUOIUIECKOr0 3aKOHA KaK OJTHOTO
13 BOXXHEHUIIMX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.
MHuoroo0pa3ne XuMHU4€eCKHX peakuuii

BhBINYCKHUK HAYYHUTCS:

# OOBSICHATH CYyTh XUMHUYECKHUX IIPOLIECCOB;

# Ha3bIBATh MPU3HAKU U YCIOBUA MPOTEKAHUSI XUMUYECKUX PEaKIIUii;

# ycTaHaBIMBATh MPUHAICKHOCTH XUMHUYECKOW pEaKIMK K OMPEIeIEHHOMY TUITY IO OJTHOMY
U3 KIIaCCU(UKALMOHHBIX MPU3HAKOB:

1) 1o 4KcITy ¥ COCTaBY MCXOJIHBIX BEIIECTB U MPOJAYKTOB PEAKIINH (PEaKIIMU COSTUHEHUS,
pa3JoXKeHUs, 3aMeIleHUs] U OOMeHa);

2) 10 BBIICTICHUIO WJIH MOTJIOMICHUIO TETJIOTHI (PEaKIIUu IK30TEPMUUYECKUE U
SHIOTEPMUYECKHE);

3) 10 U3MEHEHUIO CTETIEHEH OKUCIICHUSI XUMUYECKUX DJIIEMEHTOB (OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUN);

4) mo obpaTuMOCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);

# Ha3BIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUECKHUX PEaKIIHIA;

# Ha3pIBaTh (PAKTOPHI, BIMSIONINE HA CMEIICHUE XUMHUYECKOTO PABHOBECHS;

# COCTaBIIATh YPaBHEHUS dJEKTPOJIUTUUECKON TUCCOLMAIIMU KUCTIOT, IEI0YEH, COJIEH; MOIHbIE
Y COKpalI¢HHbIC MOHHBIC YPaBHEHHUS PEAKINi OOMEeHa; ypaBHEHUSI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

# IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHUX PEAKIUi 1Mo hopMyIamM/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; OMPEIEISITh HCXOIHBIE BEUIECTBA 1O (GOopMyliaM/Ha3BaHUSIM MPOTYKTOB PEAKIIUU;




# COCTaBIIATh YPaBHEHUSI PEAKIINIl, COOTBETCTBYIOLIUX MOCIEAOBATEIILHOCTHU («ILIETIOYKE)
MpeBpalleHU HEOpPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

# BBIABIIATH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJIETENILCTBYIOLINE O IPOTEKAHUU
XUMHUYECKON PEeaKIlnu;

# TOTOBUTB PACTBOPBI C OIIPEIEIEHHON MacCOBOM J10JIell paCTBOPEHHOIO BEIIECTBA;

# ompenensaTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIENO0YEH 110 U3MEHEHHIO OKPACKU
WHJUKATOPOB;

# MPOBOJIUTH KaYECTBEHHBIE PEaKLMU, OITBEPKIAIONIIE HaJMuKe B BOJHBIX pacTBOpax
BELIECTB OT/AEIbHBIX KATUOHOB U aHMOHOB. BBITYCKHUK MTOJIyYUT BO3MOKHOCTh HAYUUTHCS:

# COCTaBIISITh MOJIEKYJISIPHBIE U TTOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM,;

# NPUBOAUTD MPUMEPHI PEAKIUH, MOATBEPKAAIOIINUX CYIIIECTBOBAHUE B3aUMOCBSA3H MEXKIY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BEIIECTB;

# MPOTrHO3UPOBATH PE3YIbTAThl BO3JCHCTBUS Pa3IUYHbIX (DAKTOPOB Ha CKOPOCTH XUMUYECKOM
peaxkuuu;

# MPOTHO3UPOBATH PE3YAbTAThl BO3JCHCTBUS pPa3IuYHbIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelmecTn

BblnycKHUK HAyyuTCS:

# omnpenensaTh MPUHAAICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJTHOMY U3 U3YYEHHBIX
KJIACCOB/TPYII: METAIJIBl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUsI, KUCIIOTHI, COJIH;

# cocTaBisITh (POPMYJIBI BELIECTB 110 UX HA3BAHUSIM;

# oIpeneNsTh BAJIGHTHOCTDb U CTEIIEHb OKUCIICHUS JJIEMEHTOB B BEILIECTBAX;

# cocTaBisATh (POPMYIIBI HEOPTAHMUECKUX COSAMHEHUI MO BAJICHTHOCTSIM U CTETICHAM OKHCIICHHUS
AJIEMEHTOB, a TAKXE 3apsi/laM MOHOB, YKa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUI
U COJICH;

# 0OBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI (PU3NYECKUX M XMMHYECKIX CBOHCTB IMPOCTHIX
BelIecTB (METAJIOB U HEMETAJIOB) U UX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX AJIEMEHTaMU
BTOPOT'O U TPETHETO MEPUO/IOB;

# Ha3bpIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE JIJISl TPYIII OKCUAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

# HazpIBaTh OOLIME XMMUYECKHE CBOMCTBA, XapaKTepHBIE IS KaKI0T0 U3 KIacCOB
HEOpPraHMYECKUX BEIeCTB (KUCIIOT, OCHOBaHMM, coJieil);

# NPUBOAUTH IPUMEPHI pEAKLUH, TOATBEPKAAOIINX XUMUYECKUE CBOWCTBA HEOPTAHUUECKUX
BEIIECTB: OKCHJIOB, KMCJIOT, OCHOBAHWI U COJIEH;

# OIIPENENATh BEIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUsX;

# COCTaBJIATH AIEKTPOHHBIN OanaHC (JUI N3YUYEHHBIX PEAKIMiA) 110 MPEeII0KEHHBIM CXeMaM
peakuui;

# MIPOBOAUTH JTAOOPATOPHBIE OMBITHI, HOATBEPIKIAIOIINE XUMUYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

# MPOBOAUTH J1TAOOPATOPHBIE OMBITHI MO MOIYYEHUIO U COOMPaHUIO ra3000pa3HBIX BEIIECTB!
BOJIOPOJia, KUCIOPO/1a, YIIIEKUCIIOT0 Ta3a, aMMHUaKa; COCTABIISATh YPABHEHUSI COOTBETCTBYIOIINX
pEeaKuui.

BbINYCKHHMK TOTYYUT BO3MOXKHOCTb HAYYUTHCS:

# MPOTHO3UPOBATH XMMUUYECKNE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

# MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIE HIIM BOCCTAHOBUTEIIbHbBIE
CBOICTBaA C yUETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOSINX B €r0 COCTaB;

# BBIABIIATH CYLIECTBOBaHHE F'€HETHUECKOM CBSI3U MEX]ly BEIIeCTBAaMU B PsIy: MPOCTOE
BEIIIECTBO — OKCUJ — KHUCJIO0Ta/ TUAPOKCU] — COJIb;

# XapaKkTepu30BaTh 0COObIE C

BOICTBAa KOHLIEHTPUPOBAHHBIX CEPHOU U a30THON KUCJIOT;




# NPUBOJUTH IPUMEPHI YpaBHEHHUH PeaKIid, JIe)KaIMX B OCHOBE IMPOMBIIIJICHHBIX CIIOCOOO0B

MOJTyYEHUsI aMMHaKa, CEpHOM KHUCIIOTHI, YyTyHA U CTall;

# onuceIBaTh (PU3UUECKHIE U XUMHUYECKUE TIPOIECCHI, SBISIFOIIMECS YacThI0 KPYTOBOPOTa

BEIIECTB B IPUPOJIE;

# OpPraHnu30BbIBATE U OCYHICCTBJIATH IPOCKTHI 11O UCCIICAOBAHUTIO CBOICTB BCIICCTB, UMCIOIIINX

BAXXHOC MMPAKTHYCCKOE 3HAUCHUC.

TexHn4eckas OCHAILIEHHOCTh ((l)aKTI/I‘leCKaH H HepCHeKTI/IBHaﬂ) yqeﬁnoro nmpouecca

HaunmeHnoBanme \ KoJu-Bo
Hamypanvnvie o6vexmoi
Konmexiust MeTaioB U CILIaBOB 15 mrr.
Kosmeknus mimactmace 1 CHHTETUYECKUX BOJIOKOH 15 mr.
Komneknus o6pa3oB TkaHen 15 mrT.
Koseknuys MuHepanoB U TOPHBIX OPOJT 15 mr.
Habop xuMHuyeckux BeIeCTB, UCIONb3YEMbIX B OBITY 1 wr.
Mooenu
KOMIIJIEKT OCHOBHBIX THUIIOB KPUCTAIUTMYECKUX PEHIETOK 1 .
HabGop st cocTaBlieHUs Mapo-CTEP>KHEBBIX 00bEMHBIX MOJIETIE MOJIEKYI 15 mr.
Llpubopul, Habopwvl nocydvl u peakmuos 01 8bINOJIHEHUS XUMUYLECKO20 IKChepUMeHma
BoiTspkHOM 1Kad 1 mT.
KommuiekT anekTpocHabkeHus A1 KaOMHeTa XUMUHI 1 wr.
Beckl Texnnueckue 15 mr.
CnuproBka 15 mr.
[TnuTKa snekTpudeckas JabopaTopHas 2 1IT.
KoMIuiekT peakTUBOB AJIsl IPOBEJACHHUS 1TaO0OPATOPHBIX padOT yYCHUYECKHIA 15 mr.
YHUBEPCAIbHBIN
Hab6op mepHoii mocyasl 15 mr.
Habop papdoposoii u passHCcOBOM MOCY 1B 15 mi.
Habop crexsistHHOM mOCyabl 1J1sl XpaHEHUsI PEaKTUBOB U MPOBECHUS OTIBITOB 15 mr.
[ITatuB 1a00paTOPHBIM METAIUIMYECKUN 15 mr.
Ilocobus na neuammnou ocroge
CrnipaBOYHO-MHCTPYKTUBHBIE TAOIHIIBI IO XUMHH mpebyem
00HOBIeHUS
Ilepuoanueckas cucrema xumuueckux aneMeHToB J[.M.Menneneesa
DNEKTPOXUMHUYECKHUH psil HAIPSHKEHUH METaJlJIOB mpebyem
00HOBIeHUS
Texnuyeckue cpeocmea
Menauanpoextop (1 mt.) mpebyem
00HOBIeHUS
WNurtepaktusHas qocka (1 mr.)
Kommnerorep (1 mit.) mpebyem
00HOBIeHUSA
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