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IHosicHuTeALHAA 3aNIHUCKA

Hacrosimass Pabouast mporpamma mo y4eOHOMY MpEeIMETy «XHMHs» TeAarora, peain3yroliero
dI'OC HOO m ®IroC 00O (manee — PabGowas mporpamma), pa3paboTaHa B COOTBETCTBHUU C
@enepanbHbIM 3akoHOM «O0 obpazoBanuu B Poccuiickoii denepanumu» cT.2, 1.9, B COOTBETCTBHHU C
TpeboBanusiMu denepanbHoro I'ocyaapcTBeHHOro 00pa3oBaTENbHOIO CTaHAAPTa HAYAIBHOTO OOILEro
oOpa3oBaHuss W OCHOBHOTrO obOmiero obOpazoBanmsi (manee PI'OC), mpukazom MHHOOpHAyKU OT
31.12.2015 Nel577 «O BHeceHuu M3MEHEHUW B (epepaibHbI TOCYIapCTBEHHBIH 00pa30BaTENIbHBIN
CTaH/IapT OCHOBHOT'O 00Iero 00pa3oBaHus, YTBEPKIEHHBIN NprkazoM MuHUCTepcTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepamuu ot 17 nexabps 2010 r. Nel897», YcraBoM MyHHUIIMIIAIIBHOTO
OroKEeTHOTO 00IIe00pa30BaTEIHbHOIO YUpexkIeHUs «BepXHeycHHCKas cpenHsis mkonay (naiee — OY),
[Tooxenuem o paboueit mporpamme yuntenss MBOY «Bepxueycunckas CII» na 2021-2022 yu.rog;
6a3ucHbIM yuebnbiM tanom MBOVY «Bepxueycunckas CIL» na 2022-2023 yu.rog;

JlanHast mporpaMMa KOHKPETU3UPYET CojiepyKaHue cTaHaapTa, 1aéT pacipeieleHue yueOHbIX
4yacoB I10 pa3/iesiaM Kypca, 0CJIeA0BaTEeIbHOCTh U3YUYEHUS TEM U Pa3JIeoB ¢ yUETOM MEXIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MPoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs
obpazoBarenbHoro yupexaeHuss MbBOY «Bepxueycunckas CLL». B nporpamme onpenenés nepedeHb
JEMOHCTpAIHi, 1a00paTOPHBIX OMBITOB, MPAKTUUYECKHUX 3aHATUN U pacu€THBIX 3a1a4. [IporpamMmma
MOIU(HUIIMPOBAHA COTIACHO JICHCTBYIOMIEMY 0a3uCHOMY y4eOHOMY IUIaHY M C UCIIOJIb30BaHUEM
ob6opynoBanus LIJI «Touku poctay.

Kontposb 3a ypoBHEM 3HaHHI 00yUaIOIIMXCS MPEAYyCMAaTPUBAET MPOBEICHUE
CaMOCTOSITENIbHBIX, IPAKTUYECKUX, KOHTPOJIBHBIX PabOT MO TEMaM.

[Iporpamma kypca xumun s ooyqaronuxcs 11 kiaccoB 0011e00pa3oBaTeIbHBIX YUPEKICHUM
(aBrop O.C. I'abGpuensin), paccuntana Ha 34 yaca u3 pacyera | yac B HeJleIO.

Hcnonb3yembrii YMK:

1. 'a6puensu O. C. Xumus. 11 knacc. ba3oBblit ypoBeHb: yue0. s 00111eo0pazoBat. yupexaeHui/
0O.C. TI'abpuensn. — 3-e u3f., crepeoturl. - M.: [lpoda, 2019.

2. Tl'abpuensin O.C. IIporpamma kypca xumuu g 8§ — 11 kinaccoB 001ieo0pa3zoBaTeIbHbIX
yupexaenuit, - M.: JIpoda, -2018 r.;

3. Xumus. 8-11 knaccel: paboune nporpammsl o yueOnukam O.C. ['abpuensina/ aBt.-coct. [.1.
Macnakosa, H.B. Cadponos. — Boarorpan: «YUUTEJIby, 2018. —203 c.;

4. Koncrpykrop padounx nporpamm. Xumus 8-11 xnaccel. Paboune nporpammel o yueOnukam O.C.
[Na6puensna: uznarensctso «YYUTEIIby, 2017 r.;

5. Aunaktuueckuit matepuan. Xumus 10-11 xnacesr. A.M.Paneuxuit — Mocksa: IIpocsemenue, 2017
6. KonTponbHble n3mepurenbable MaTepuansl. Xumus 11 kimacc. — Mocksa: IIpocsemenne 2017

HEJIN 1 3AJIAYM YUEBHOI'O TTPEJIMETA
['maBHBIC 1IETTH CpenHero 001ero oOpa3oBaHMUs:
- (hopmupoBaHME 1IETOCTHOTO MPEACTABIEHUS O MUPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX 3HAHUSX,
YMEHUSX U CIIOCO0aX JeITebHOCTH;
- IPHOOPETEHNE OTBITa Pa3HOOOPA3HON AESITENFHOCTH, ONbITAa TO3HAHUS U CAMOTIO3HAHMUS;
- TOATOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BEIOOPA HHIUBUIYATLHOM 00pa30BaTEIIbHOMN HITH
po(hecCHOHATBLHOM TPACKTOPHH.

Bonwmoit BKkaa B TOCTHKEHUE TJIABHBIX IIEJIEH cpeaHero oOmiero oopa3oBaHusi BHOCUT
U3YYEHHE XUMHH, KOTOPOE MIPU3BAHO 00ECTICUNTh:
1. hopMHpOBaHHE CUCTEMBI XUMHYSCKHUX 3HAHUH KaK KOMIIOHCHTA €CTECTBEHHOHAYYHOW KapTHHBI
MUDA;
2. pa3BUTHE JIMYHOCTH O0YUAIONIUXCS, UX WHTSIUICKTYaJIbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAHUE,
dbopMUpOBaHUE Y HUX TYMAHHUCTUYECKUX OTHOLICHHUH U SKOJIOTHUECKHU IE1eCO00pa3HOro MOBEACHHUS B
OBITY U TPYIOBOH JIEATEIHLHOCTH;
3. BBIpaOOTKY y 00y4arOIINUXCsl TOHUMAHUS O0IIECTBEHHOM MOTPEOHOCTH B Pa3BUTHUHU XUMUH, a TAKKE
(GhopMUPOBAaHHE Y HUX OTHOIIEHUS K XHMHH KaK BO3MOXKHOM 00JIaCTH OyayIIel MpaKTHIeCKON
JIEATEIIbHOCTH;
4. popMupoBaHre yMEHUHN O€30MaCHOTO OOpAICHHS C BEIIECTBAMH, UCIIOJIB3YEMBIMH B TIOBCETHEBHOM
JKA3HH.



N3yuenne xwmuu B crapiiedl mkojie Ha 0a30BOM YpOBHE HaIpaBJIE€HO Ha JOCTHKEHUE
CJIeYIOLIUX Lesei:
- OCBOCHHE CHUCTEMBI 3HaHWI 0 (QyHIAMEHTAIBHBIX 3aKOHAX, TEOPHUAX, (PaKTaX XMMHUU HEOOXOIUMBIX
JUIsl TOHUMAaHUSI HAyYHOU KapTUHBI MUPA;
-OBJIQJICHUE YMEHUSIMH XapaKTEepHU30BaTh BELIESCTBA, MATEPUAIIBI 1 XMMUUYECKUE PEAKIIUH, BBITOIHATh
1ab0opaTopHBIE SKCIIEPUMEHTHI; TPOU3BOIUTH PACUYETHI 0 XUMHUECKUM (HOpMYJIaM U ypaBHEHUSIM;
-OCYIIECTBIJISITh TTOMCK XMMHYECKOW HH(POPMAIIMK U OIEHUBATh €€ JOCTOBEPHOCTh; OPUCHTHUPOBATHCS
Y IPUHUMATh PEIICHUs B TPOOJIEMHBIX CUTYaIIUSIX;
-pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTCIICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSITEIILHOTO TPUOOPETCHHSI XUMUYECKUX 3HAHUW C WCIOIH30BAHUEM Pa3IMYHBIX MCTOYHUKOB
nH(popMaIuu, B polecce U3yu4eHUss XMMUUYECKONW HayKH U €€ BKJIaJla B TEXHUYECKUM MPOTPECC
UMBUJIM3AlMU, CJIOXKHBIX W MPOTUBOPEUYUBBIX MYTEW pa3BUTUS WIEH, TEOPUHM U KOHLEHUUU
COBPEMEHHOUN XUMUHU;
- BOCHHUTaHHE YOEXKICHHOCTH B TOM, 4YTO XHUMHUS — MOIIHBIA MHCTPYMEHT BO3JICHCTBUS Ha
OKPYKaIOIYI0 Cpely, U YyBCTBO OTBETCTBEHHOCTH 3a MPUMEHEHHE MOJIyYECHHBIX 3HAHUU U YMEHUM
MO3UTUBHON POJIM XUMUH B J)KU3HH COBPEMEHHOTO O0IIECTBA, HEOOXOUMOCTH XUMUYECKH TPAMOTHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH cpefe;
- TpPUMEHEHUE TOJYYCHHBIX 3HAHUH W yMEHUW I OE€30MacHOTO HCIOIb30BaHUSI BEIIECTB U
MaTepuaioB B OBITY, CEJIbCKOM XO3AWCTBE W HA NPOU3BOJICTBE, PEIICHMs MPAKTUYECKUX 3a4ad B
MOBCEIHEBHOM KWU3HU, NPEAYNPEKIACHUS SBJICHUN, HAHOCSIIIMX BpEd 3J0POBBI0 4YEJIOBEKa U
OKpYXarolllel cpene, MPOBEICHHE MCCIeN0BATENbCKUX paboT, CO3HATENBHOrO BbIOOpa mpodeccui,
CBSI3aHHOM C XMMHUEH.
3agaum u3yvyeHusi XMMHUM B CTapuieil mKoJe
* ChopmupoBarh y OO0y4aromIuMxcs 3HAHUS OCHOB XWMHYECKOW HAyKH: BaKHEHIIMX (PaKTOPOB,
MNOHSTUM, XUMHYECKMX 3aKOHOB M  TEOpWid, s3bIKa HAyKH, JOCTYHNHBIX  0000IIeHUI
MHPOBO33PEHUECKOTO XapakTepa.
e Pa3Buth ymeHus HaOmo0AaTh U OOBSCHATh XUMUYECKUE SIBJICHMS, MPOUCXOMAAIIUE B MPUPOJE,
nabopaTopuu, B MOBCETHEBHON KU3HU.
* CdopmupoBarh crneuuagbHbIX yMEHHH: 00pamarbcs C BEIIECTBAMH, BBINONHITH HECIOXKHBIC
SKCIEPUMEHTHI, COOIIOJasi TpaBWIa TEXHUKU OE30MaCHOCTH; TPAMOTHO MPHUMEHSATH XUMHUYECKUE
3HaHUS B OOILIEHUU C MIPUPOJON U B TIOBCETHEBHOM KU3HU.
* PackppITh TYMaHUCTUUYECKYIO HAINPABIEHHOCTh XMMHUHU, €€ BO3PACTAIOIICH POJU B PEIICHUH TJIABHBIX
mpo0IieM, CTOSIINX MIepe]l YeT0BEUECTBOM, U BKIIaJa B HAYYHYIO KapTUHY MHUpA.
* Pa3BUTh JMYHOCTH OOYYAIOMIMXCS: MX HMHTEIUICKTYaJIbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHMUE,
c(hOpMHUPOBATh Y HUX TYMAaHHUCTUYECKUE OTHOIIEHUS M IKOJOTUYECKH I11eIECO00pPa3HOTO MOBEICHUE B
OBITY U B TIpOLIECCE TPYIOBOM JESITEILHOCTH.
* ChopMupoBaTh y 00yJarOmMXCcsi KOMMYHUKATUBHON M BAJI€OJIOTMUECKON KOMIIETEHTHOCTEH.
* Bocnutarh OTBETCTBEHHOE OTHOIIEHHE K TMPUPOJAE, OEpeKHOE OTHOIICHHE K ydeOHOMY
000py/I0BaHUIO, YMEHHE JKUTh B KOJUIEKTHBE (0OOIIAThCA U COTPYAHHMYATH) Uepe3 yueOHBIH MaTepuan
Ka)XJI0r0 ypokKa.

JIMUYHOCTHBIE, METAITPEIMETHBIE U ITPEIMETHBIE PE3YJIBTATbBI
OCBOEHMUSA COAEPKAHUSA KYPCA 11 KITACCA

JlesiTenbHOCTh yuuTeNns B OOy4YeHHHM XUMHUU B cpefHed (MOodHOM) IIKoJie MoJKHA OBITh
HarpaBiieHa Ha JOCTIKEHHE 00yUJaroUMUCs CIEAYIOMNX JHYHOCTHBIX Pe3y/1bTaTOB:
— B IIEHHOCTHO-OPHEHTAIIMOHHONW Ccdepe — OCO3HAHHE POCCHICKON TPaKIaHCKOW HICHTUYHOCTH,
NaTPUOTU3MA, UyBCTBA FOPJIOCTH 3a POCCUNCKYI0 XMMHUYECKYIO HAYKY;
— B TpyAOBOH cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JAajibHEHIIed 00pa3oBaTeIbHOM
TPAEKTOPUH WJIN TPYIOBOM I€ATEIBHOCTH;
— B TIO3HaBaTeNbHOW (KOTHUTHBHOM, WHTEIJIEKTYyalbHOM) cdepe — yMEHHE YIpaBisiTh CBOEH
MIO3HABATEJILHOM JIEATENIbHOCTBIO, TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE
camM000pa3oBaHuI0, Ha MPOTSHKEHUU BCEH KU3HM;
- CO3HATeJIbHOE OTHOLIEHHE K HENpPephlBHOMY O00pa3oBaHMI0 KaK yYCJIOBUIO  YCHEIIHOU
podeCCHOHAIBHON 1 0OIIECTBEHHOMN JESTEIbHOCTH;



— B cepe cOepexkeHus 310POBbI—IPUHITHE U Peain3alus IIEHHOCTEH 30pOBOTO M OE30MacCHOTO
o0pa3a >KU3HHU, HETIPUATHE BPEIHBIX MPUBBIUEK (KypeHUs, YNOTPEOJICHUS alKOrojsi, HAPKOTUKOB) Ha
OCHOBE 3HaHWH O CBOMCTBAaX HAPKOJIOTUYECKUX U HAPKOTHUECKUX BEIICCTB.

MertanpeaMeTHble pe3yJbTaTbl OCBOCHHSI BBLINYCKHHUKAMM cpelHeil (IOJTHOM) IIKOJIbI
Kypca XHMHUH:
— HCHOJb30BAHWE YMEHMH U HaBBIKOB PpA3IMYHBIX BHJIOB I103HABATEJIbHON JAEATEIBHOCTH,
IPUMEHEHHE OCHOBHBIX METO/OB I03HaHMs (CUCTEMHO-MH(OPMAIMOHHBIN aHanu3, HaOIroAeHue,
U3MEpEHUe, IMPOBEAECHUE SKCIEPUMEHTa, MOAEIUPOBAHMUE, MCCIENOBATENbCKAS AEATENbHOCTD) JUIS
M3YUYEHUS Pa3JIMYHbIX CTOPOH OKPYXKAIOIIEH AEHCTBUTEIBHOCTH;
— BJIAACHUC OCHOBHBIMH HHTCJUICKTYAJIbHBIMH OIICpAllUAMU: (bOpMy.]II/IpOBKa THUIIOTE3bI, aHAJIU3 U
CHUHTC3, CpaBHCHHUC W CUCTCMATU3allM:d, O606IJ.I€HI/IG U KOHKpCTU3alus, BBIABJICHUC IIPUYUHHO-
CJIICACTBCHHBIX CBSI3EH U TOMCK AaHaJIOT' OB,
— IO3HAaHUE 00BEKTOB OKPYKAIOLIEr0 MUpPa OT OOIIEro 4epe3 0OCOOCHHOE K €TUHUYHOMY;
— yMEHHUE IeHepupoBaTh UICHU U OIPEIEIATh CPEICTBA, HEOOXOAUMBIE JJIS UX pealn3alluy;
— YMEHME ONpeAeATh LEeNU U 3aJaud JesTelIbHOCTH, BbIOMPATh CPEICTBA pealu3alud Lead U
IPUMEHSTh UX Ha MPaKTHKE;
— MCIIOJIb30BAaHUE PA3JIUYHBIX MUCTOYHHKOB JJISI MOJIy4YEHHs] XMMUYECKOH HMH(pOpMalMy, OHUMaHHUE
3aBUCHMOCTH COJIepKaHus W (OpMBI TIpenCTaBICHHUS HHPOPMAIMH OT Ieed KOMMYHHKAIUU U
ajpecara;
— yYMEHHE TPOAYKTHBHO OOIIATHCS M B3aMMOJACWCTBOBATH B MPOIIECCE COBMECTHOM JAEATEIbHOCTH,
YUUTBIBATH MO3UIMH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3()()EeKTHBHO pa3peniaT KOH(PINKTHI;
— TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITENIbHONW MH(OPMALMOHHO-TI03HABATEIbHOMN NEesTEIbHOCTH,
BKJII0Yas yMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHUKAX UH(OPMAIMK, KPUTUYECKH OLIEHUBATh U
UHTEPIPETUPOBATH UHPOPMALIUIO, ITOJIy4aeMYIO U3 Pa3IMYHbIX HCTOUYHUKOB;
— YMEHHE HUCIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOIHH (Jajiee —
UKT) B pemeHnn KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHM3AIlMOHHBIX 3a7ady C COOJIIOJEHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKM O€3011aCHOCTH, TMTHMEHBl, pPecypcocOepekeHUs, NpPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;
— BJIAJACHUC A3BIKOBBIMU CpCACTBAMH, B TOM YHUCJIC U SA3BIKOM XUMHUH—YMCHHEC SACHO, JIOTUYHO H
TOYHO M3J1araTh CBOIO TOYKY 3PEHHs, UCIOJIb30BaTh a/ICKBAaTHBIE SI3BIKOBBIE CPEJICTBA, B TOM YHCIE U
CHUMBOJIbHbIE (XMMUYECKHE 3HAKHU, (POPMYJIIBI U YPABHEHUS).

IIpenmeTHbIMHU pe3yJbTaTaMH H3Y4YCHHS XMMHH HA 0230BOM YPOBHE HA CTYIICHH CPeJHero
(1M0JIHOT0) 00111er0 00Pa30BAHUSA ABJISIIOTCS:
1) B mo3HaBaTenbHOM cepe:
— 3HaHue (MOHMMAaHNE) U3yYEHHBIX MOHATUH, 3aKOHOB U TEOPUIl;
— YMEHHE OIHUCHIBaTh JE€MOHCTPAIIMOHHBIE U CaMOCTOSITENIbHO TPOBEACHHBIE 3KCIEPUMEHTHI,
UCIIOJIB3YS JIJISl 3TOT0 €CTECTBEHHBIN (PYCCKUI, POJIHOM) S3bIK U S3BIK XUMHH;
— YMEHHUE KJIacCU(PHUIMPOBATH XUMUYECKUE JIEMEHTBI, IPOCThIE U CIIOKHBIE BEIIECTBA, B TOM YUCIIE U
OpPraHMYECKUE COETUHEHUS, XUMUYECKUE PEAKIIUU IO Pa3HBIM OCHOBAHMUSIM;
— YMEHHE XapaKTepU30BaThb W3YYECHHBIE KJIACChl HEOPraHMYECKMX M OPraHMYEeCKUX COEAVHEHHH,
XUMHYECKHE PEAKIINY;
— FOTOBHOCTb ITPOBOJUTH XUMHUYECKHI SKCTIEPUMEHT, HA0JI0/1aTh 32 €ro MPOTeKaHHeM, (PUKCHUPOBATh
Pe3ynbTaThl caMOCTOSITENIEHOTO M IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIeJIaTh BBIBOIBI;
— yMeHue (GopMyIupoBaTh XUMUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX
BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX;
— IMOMCK UCTOYHUKOB XUMHUUECKOH MH(OpMAINH, OoTydeHre Heo0X0AUMO HH(OPMALIUH, €€ aHAIIU3,
U3rOTOBJICHHE XUMUYECKOTO MH()OPMAITMOHHOTO IPOIYKTA U €T0 MPe3eHTAIHS;



—BJIaJicHUe 00s3aTeNbHBIMU CIIPABOYHBIMH MaTepuaiamu: lleproanmueckoil CUCTEMONW XUMHUYECKUX
anemenToB J[.M.MeHnneneeBa, tabauiield pacTBOPUMOCTH, SJIEKTPOXHUMHYECKUM PSIIOM HaNPSKCHUIH
METAJIJIOB, PSAOM AJIEKTPOOTPHUIATEIbHOCTH — JJI XapaKTEPUCTHUKU CTPOCHMSI, COCTaBa U CBOMCTB
aTOMOB JJIEMEHTOB XHMHUYECKHUX 3yeMeHTOB |-IV mepronoB u 0O0pa3oBaHHBIX HUMH HPOCTHIX U
CJIOKHBIX BEILIECTB;

— YCTaHOBJICHUE 3aBUCUMOCTH CBOWCTB U IPUMEHEHHUS BOKHEHIIINX OPTaHUYECKUX COSAMHEHUH OT UX
XUMHYECKOTO CTPOCHUS, B TOM YHUCIIC U O0YCIOBICHHBIX XapaKTePOM 3TOTO CTpOeHUs (MpeaeTbHBIM
WM HEMIPEIebHBIM) M HaTM4IueM () YHKIIMOHATBHBIX TPYIIIL;

— MOJEIUPOBAHNE MOJIEKYJI BAKHEHIIIMX HEOPTAHUICCKUX U OPTAHHMUECKUX BEIICCTB;

— MOHUMaHUE XMMUYECKOW KapTUHBI MHpa KaKk HEOThEMJIEMOW YacTH LIEJIOCTHON HayYHON KapTHHBI
MUDA;

2) B IICHHOCTHO-OPUEHTAIIMOHHOM chepe — aHanu3 U OLIEHKA MOCIEICTBUIN IS OKPYKAIOLIEH cpebl
OBITOBOM M IPOU3BOJICTBEHHOM AESITEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MPOU3BOJCTBOM U MepepaboTKOi
BaXHEUIIINX XUMUYECKUX MTPOIYKTOB;

3) B TpymoBoil cdepe — MPOBEACHUE XUMHUYECKOTO SKCIEPUMEHTA; PAa3BUTHE HABBIKOB Y4EOHOM,
MPOEKTHO- UCCIICIOBATEILCKON, TBOPUECKOUIEATEIIEHOCTHITPUBHITIOTHCHUUUH IUBHTyaJIbHOTO TIPOEKTa
0 XUMUH;

4) B chepe 3m0poBOro 00pasa KU3HH — COOJIIOICHUE TIPABHII OE30ITACHOTO OOPAICHUS C BEIIECTBAMH,
MaTepuaiaMi U XMMHYECKHUMH IMPOIIeCCaMU; OKa3aHUe MEepBOI MOMOIIU MPH OTPABICHUSNX, 0KOTax U
JIPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1AOOPATOPHBIM 000pYI0BaHUEM.

Hcnouab3oBanue o0opyroBanus neHrpa «Touka pocra» 1 peaju3anu NpOorpaMmabl.
Peanu3anus nanHoii pabodeii mporpamMMbl IpeyCMaTpPUBACT UCIIOIB30BaHNE 000PYIOBaHUS IICHTPA
«Touka poctra». B wacTHOCTH, AN TpOBEIEHUS J1a0OpaTOPHBIX PabOT OyAeT HCIOJIb30BATHCS
g poBas 1a00paTOPHs M0 XUMHH, KOTOPasi BKIFOYACT B Ce0S CICTYIOIINE SJIE€MEHTHI:

becnpoBogHO#i MynbTuAaTuMK 10 XuMuK (Releon Air «Xumus-5») ¢ BCTpOCHHBIMH JaTYMKAMMU:
1. JlaTunk BBICOKOI TemmepaTypbl (TepMomnapHbIil) ¢ AnanazoHom uamepenus -200.... +1300 0 C;
2. JlaTuuK 31€KTPOIPOBOAUMOCTH C JUana3zoHaMu n3mepenus He yxxe yem ot 0 no 200 mxCw;
ot 0 70 2000 MxCwm; ot 0 mo 20000 MxCwm;
3. Hatuuk pH ¢ quanazonom uaMepenus He yxe, ueM ot 0 1o 14pH;
4. JlaTuuk TeMIepaTypbl INIATUHOBBIN € 1nana3zoHoM umepenus ot -40 go +180C;
Ncnonb3oBanue obopynoBanus neHTpa «Touka pocta» mpH peaau3aluy JaHHOW MpOorpamMMbl
MO3BOJISIET CO3/aTh YCIOBUS:
* JUI PaCIIMPEHUs COJCPKAHUS MIKOIBHOTO XUMHUECKOT0o 00pa30BaHus;
* JUIs IOBBIILIEHUS T03HABATEIbHON aKTUBHOCTH 00YyYarOIUXCs B €CTECTBEHHO-HAYYHOM 001acTH;
* U pa3BUTHS JJMYHOCTH pebeHKa B mpoliecce 00y4eHHus XUMUH, ero crocoOHocTel, popMupoBaHus
U YZOBJIETBOPEHUS COIIMAIBLHO 3HAUYMMBIX MHTEPECOB U MOTPEOHOCTEH;
* Uit paboThl C OJApEHHBIMH IIKOJIBHUKAMH, OpraHU3allid MX Pa3BUTHS B PA3IMUYHBIX O00JIACTIX
00pa3zoBaTenbHON, TBOPUECKON JAEATETHHOCTH.



TemaTuuyeckoe NVIAHUPOBAHUE

Ne | HaumeHnoBaHue TeMBbI Bcero | U3 Hux Hara
1/ HacoB | [[pakTudeckue pabOThI KoHTposibHBI
1 € paboThI
1. | Tema 1. MeToap! I103HaHUS B 2
XUMUH.
Tewma 2. Ctpoenue aTtoma 1 3 - K/p Ne 1
[leproauueckuii 3aK0H
J.M.Mengeneepa
2. | Tema 3. CtpoeHue BeliecTsa 8 IIp. p. Nel «ITomyuenue, K. p. N2
coOupaHue U pacro3HaBaHUe
ra30B»
3. | Tema 4. XuMH4eCKHE PEAKIIUH 8 - K.p. Ne 3
K.p.Ne 4
4. | Tema 5. BemectBa u ux 14 IIp. p. Ne 2 «Xumnueckue cBoiicra | K.p. Ne 5
CBOICTBA KHUCJIOTY. K.p. Ne 6

[Ip. p. Ne 3 «Pemenue
AKCIIEPUMEHTAIIbHBIX 33/a4 Ha
UJEHTU(PUKAIIIIO HEOPT.
COEeIMHEHUIT»

Hroro 35 3 6

Conep:xanue kypca xumum 11 kiaacca (34 gaca)

Beenenne. MeTopl 1M0o3HaHKS B XUMUH (2 4.)
Tema 1. CTpoenue atoma u nepuoauyeckuii 3akon/l. U. Menneneena (3 u)

OcCHOBHBIE CBEJIEHUSI O CTPOEHUU aTroma. SJIpo: IpOTOHBI U HEUTPOHBI. M30TONBI. DIEKTPOHBI.
OneKTpoHHas 000J104Ka. DHepreTuyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YeK
aTOMOB 3JIEMEHTOB 4-T0 M 5-TO mepuo0B nepuoaudeckoit cuctemsl 1. V1. Menneneena (mepexoaHbIx
anemeHToB). [loHsTHe 00 opOuTaNsIX. S- W/P-opOuTanu. ODNEKTPOHHBIE KOH(PUIypaluu aTOMOB
XUMUYECKHX DIIEMEHTOB.

Ilepnonnueckuii 3akoH J[. 1. Menneneesa B cBete yueHus o ctpoeHuu aroma. Otkpsitue . U.
MenpeneeBbIM MEPUOINIECKOTO 3aKOHA.

[lepuonuueckass cucremMa xumudeckux siaemeHToB Jl. M. MenneneeBa — rpaduueckoe
0TOOpaKeHHe MEePHOJNIECKOro 3akoHa. PU3NUECKUN CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HoMepa
nepuoJa W HOMepa Ipynmbl. BaieHTHBIE 351eKTpoHBI. [IpMuMHBI M3MEHEHMSI CBOMCTB JJIEMEHTOB B
nepuoAax M rpymnmnax (IJIaBHbIX MOArpyMmnax).

Tonosicenue 600opoda 6 nepuoouteckoll cucmeme.

3Ha4YeHUE MEePUOJNYECKOTO 3aKOHA U NMEPUOTUYECKON CHCTEMBlI XMMUYECKUX 3J1eMeHTOB 1. 1.
Menzeneesa s pa3BUTUSA HAYKW U TOHMMAHUS XMMHUECKON KapTHHbBI MUpA.

JemoncTpanuu. Paznnunbie GopMbl MepuoInYecKo cucTeMbl XUMHUUecKux 3neMenTos /1. U.
Meneneesa.

JI/ 0. 1. KoHCTpynpoBaH#e MepuoauvIecKoil TaOIUIIBI 2JIEMEHTOB C UCIIOJIb30BAHUEM KapTOYCK.

Tema 2. Ctpoenne BemectBa(3+5 u)

Wonnas xumudeckas cBsi3b. Katnonsl um anuonsl. Knaccudukanus noHoB. MoHHBIE Kpuc-
TaJuIM4ecKue pemeTkr. CBOMNCTBA BEIECTB ¢ ’TUM THUIIOM KPUCTAIUINYECKHUX PEIIETOK.

KoBaneHTHass xumuueckas CBA3b. OJIEKTpoOoTpuuarenbHOcTh. [lomsipHas u  HemossgpHas
KOBaJIeHTHbIE CBs3H. Jlumoinb. [lonsipHOCTH CBSI3M M MOJSPHOCTH MOJIEKY/Ibl. OOMEHHBINH U TOHOPHO-
aKUENTOPHBIM MeXaHW3Mbl O00pa30BaHUS KOBAICHTHOW CBS3M. MOJIEKYNIsIpHBIE W aTOMHBIE
KpUCTAJIIMYECKHE pemeTkd. CBONCTBA BEIIECTB ¢ ’TUMH TUIIAMU KPUCTAJUINYECKUX PEIICTOK.




Merammnyeckas xumuueckass cBsizb. OCOOEHHOCTH CTPOEHHMsS aTOMOB MeTajuloB. Mertamnu-
YyecKash XMMUYECKasl CBA3b U METaJUIMYECKass KpUcTauinueckas pemierka. CBONCTBA BELIECTB C 3TUM
THUIIOM CBSI3H.

Booopoonas xumuueckas cea3b. Medicmonekyiapuas u 6HYMPUMONEKVIAPHASL B000POOHAS.
€643b. 3Hauenue 6000POOHOU C84A3U O OP2AHUZAYUU CIMPYKINYD OUONOIUMEPOS.

[Tonnmepsl. IlnacTMaccehbl: TEPMOIUIACTHI M PEAKTOILIACTBI, UX IPEACTABUTENN U IPUMEHEHHUE.
BonokHa: mnpuponHble (pacTUTENbHbIE W KMBOTHBIE) M XMUMHYECKME (MCKYCCTBEHHbIE U
CUHTETHUYECKNUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

I'a3000pa3Hoe cocrosiHME Belee T-B a. Tpu arperaTtHelx COCTOSIHUA BOJAbl. OCOOEHHOCTH
CTpoeHusi ra3oB. MomsipHblii 00beM Ta3000pa3HbiXx BemiecTB.IIpuMepbl ra3000pa3HBIX MPHPOTHBIX
cMeceil: BO3AyX, IPUPOHBIH ra3. 3arps3HeHue arMocheps! (KUCIOTHBIE JOXKAU, HApHUKOBBIN 3P QeKT)
u 0opr0Oa ¢ HUM.

IIpencraButenn ra3oo0pa3HbIX BELIECTB: BOJOPOJ, KUCIOPOJ, YIVIEKHCIBIA ra3, aMMHaK,
sTHIIeH. VX nonyuenue, cobupaHue 1 pacrio3HaBaHUE.

XKunkoe cocrosHue BemectBa. Bona. IlorpeGiienue Bojapl B ObITY M Ha IPOM3BOJICTBE.
KecTkocTb BOJBI U CLIOCOOBI €€ YCTPAaHEHUS.

MuHepaJibHbI€ BOJIbl, X UCIIOJIb30BAaHUE B CTOJOBBIX U JICUEOHBIX LEIISX.

Kunkue KpucTauibl U UX IPUMEHEHHE.

TBepnoe coctosinue BeniecTBa. AMOp(QHbIE TBEp/IbIE BEIIECTBA B IPUPOJAE U B )KU3HH YEIIOBEKa,
UX 3HaueHue U npumMeHeHue. Kpucraianueckoe CTpoeHUE BELLIECTBA.

JHucnepcHble cuctembl. IlonsTue o aucnepcHbix cucremax. [lucnepcHas (asza u aucnepcu-
OHHas cpena. Knaccudukanus AUCIEPCHBIX CHCTEM B 3aBUCHUMOCTHM OT arperarHoro COCTOSIHUM
JMCIIEPCHOM cpelbsl M AucIepcuoHHOM (asbl. I'pyboaucriepcHble CHCTEMBbI: 3MYJIbCUH, CYCHEH3HH,
a’p030J1i. TOHKOUCIIEPCHBIE CUCTEMBI: I'€JI U 30JIH.

CocraB BemecTBa U cMecell. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[lonATne «I01s» M €e Pa3HOBHJIHOCTU: MaccoBas (J10Ji1 3JI€MEHTOB B COEAMHEHUH, J0JIs
KOMIIOHEHTa B CMECH — JOJI TPUMeceid, J0Jsi PaCTBOPEHHOTO BEUIECTBA B PACTBOPE) M OOBEMHASI.
Jlo71s1 BBIXO/1a IPOJIYKTa PEAKIUU OT TEOPETUUECKU BO3MOXKHOIO.

JemMoHcTpanuu. Mojenb KpUCTaIIIMYECKON peleTky xyopuaa HaTpus. OOpasibl MUHEPaoB ¢
MOHHOM KPUCTAJUIMYECKOM PEIIETKON: KallbLIUTa, rajinTa. Moaenn KpuCTaIUIMYECKUX PELIETOK «CyXOTo
apAa» (MU Moja), anmasa, rpaputa (miam kBapua). Monens monekynsl JJHK. O6pa3usl mmactmace
(penonodopmanbreruHble, MOJUYpeTaH, MOJUITUIICH, TOIUIPOINUIEH, MOJUBUHWIXIOPUA) U U3/e-
must u3 HUX. OOpa3ibl BOJIOKOH (IIEpCTh, MIENK, alleTaTHOE BOJIOKHO, KalpoOH, JIABCaH, HEWIIOH) U U3-
nenust u3 HuX. OOpa3ipl HEOPraHNYECKUX MOJIMMEPOB (cepa IIacTUYecKas, KBapll, OKCUJ aJIIOMUHUS,
IPUPOJIHBIE ATIOMOCUIINKATHI). Mozens MoJIsipHOro o0beMa ra3oB. Tpu arperaTHbIX COCTOSIHUSI BOJBI.
OO0pa31pl HaKUIK B YaiiHUKe U TpyOaxX LEHTPAIbHOTO OTOIUIeHHUs. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCT-
panenus. [Ipubopsl Ha kuIKkUX KpucTamuiax. OOpas3ibl pa3IuYHBIX JUCHEPCHBIX CUCTEM: 3MYIbCHH,
CycrneH3uil, a’spo3oieid, reneit u 3oi1ei. Koarymsus. Cunepesuc. Ipdext Tunmamns.

JlabopaTopubie onbIThbl. 2. OmnpeneneHue THIA KPUCTALTUYCCKOW PEIISTKA BEIIECTBA U
ornucaHue ero cBocTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEH TOJIMMEPOB: IJIaCTMAcC U BOJIOKOH U M3/ETHs
u3 Hux. 4. VcnblTaHue BOJbl Ha JKECTKOCTh. YCTPAaHEHHE >KECTKOCTH BOJbL. 5. O3HAKOMIIEHHE C
MHUHEpaJIbHBIMU BoJaMH. 6. O3HaKOMJICHHE C TUCIIEPCHBIMHU CUCTEMaMHU.

IIpakTnueckas padora Ne 1. [lonyuenue, coOupanue u pacrio3HaBaHHUE T'a30B.

Tema 3. Xumuyeckue peakuuu (8 u)

Peaknuu, wunymme 0e3 M3MEHEHHS COCTaBa BEIIECTB. AJUIOTPONMS M aJUIOTPOITHBIE
BUJIOM3MEHEHHS. [[puarHbBI ayutoTponMu Ha MpuMepe MOoaudUKaAIUi KUCIOpoa, yriaepoaa u pocdopa.
O30H, ero Ouosoruueckas poib.Fi3oMepsl 1 H30MepHsl.

Peaknun, maympe ¢ M3MEHEHMEM COCTAaBa BEIIECTB. Peaknyy COEIWHEHHMs, Pa3JIOKEHUs,
3aMelleHusl 1 0OMeHa B HEOPraHWYEeCKON M OpraHMyeckoi XUMUH. Peakiiuu 3k30- U 3HAOTEPMUYECKHUE.

TennoBoii 3ppexT XxuMrudecko peakiuy U TEPMOXHUMHUYECKUE ypaBHeHUs. Peakuuu ropenus,
KaK YaCTHBIN Clly4all 9K30TEPMUUYECKUX PEAKLIUI.

Ckopocth xumuueckoil peakuuu. CKOpOCTb XMMHYECKOM peaKIMH. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKkLMK OT PUPOABI PEarupyIOLINX BEUIECTB, KOHLIEHTPALUH, TEMIIEPATYPHI.



IUIOILAAM MTOBEPXHOCTH CONPUKOCHOBEHHUS U Karanu3aropa. Peakiuu romo- u rereporenssle. [lonstue
0 Karanm3e M KaTanuzaTopax. DepMeHThl Kak OMOJIOTMYECKHE KaTalln3aTopbl, OCOOEHHOCTH HX
(G YHKIIMOHUPOBAHUA.

OOpatuMocTh XMMHUYECKHUX peakiuii. HeoOpaTumble W 0oOpaTUMble XUMHYECKUE PEaKIUH.
CocTosiHMEe XMMHMYECKOIO PaBHOBECHs Ul OOpaTUMbIX XMMHUYECKHUX peakiuil. CrocoObl cMelleHus
XMMHUYECKOTO paBHOBECHsT Ha NpUMEpe CHHTe3a amMuaka. lloHsATHe 00 OCHOBHBIX HAayYHBIX
NPUHIUIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHAKa WM CEPHOU KUCIIOTHI.

Pone Bozbl B xuMHuueckor peakuuu. McTuHHBIE pacTBOpHI. PacTBOpuMOCTh M KiTacCH(pHUKAIHA
BEILIECTB 110 3TOMY NPU3HAKY: PACTBOPHUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELLIECTBA.
ONEKTPOIUTHI U HEAIEKTPOJIUTHL. DIEKTPOIUTHYECKas auccounannsa. KucioTsl, OCHOBaHUS U COJIU C
TOYKHU 3PEHUS TEOPUU HIIEKTPOIUTHUECKON AUCCOLIMALIUY.

XUMHUYECKHE CBOICTBA BOJABI: B3aUMOJECHCTBUE C MeETaJlJIaMH, OCHOBHBIMU M KHUCJIOTHBIMU
OKCHJIaMH, pa3IoKeHHe M 00pa30BaHUE KPHCTALUIOTHApaToB. Peakuuu ruaparanuu B OpraHMYecKou
XUMUH.

I'maponns opraHMyeckMX U HEOpraHMYecKuX coenuHeHui. HeoOpaTumelili  ruaposaus.
OOpaTuMblii TUAPOIU3 COJIEH.

I'maposnn3 oOpraHu4ecKux COEJUHEHUH M ero NpaKTUYeCKoe 3Ha4YeHHe JUIsl MOJy4YeHHUs
TUIPOJIM3HOTO CIUPTa U MblLIa. buonornyeckas poib rupoins3a B IUIACTUYECKOM U SHEPreTUYECKOM
0oOMEHE BElIECTB U SHEPTHH B KIIETKE.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okucieHus. OmnpenesieHue CTENeHU
okHcieHus 1o ¢opmyne coequHeHus. [loHATHE 00 OKMCIMTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHIX.
OxucneHne U BOCCTAaHOBJICHUE, OKUCIUTEIb U BOCCTAHOBUTEIIb.

OneKTpoan3. DIEKTPOIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN Mpolecc. DIEKTPOIU3 pac-
IUIABOB M PAacTBOPOB Ha IpuMepe xJyiopuaa HaTpus. [IpakTuueckoe NpUMEHEHHUE 3JIEKTPOIM3a. JJeK-
TPOJIUTUYECKOE MOTyYCHUE ATFOMUHUS.

JeMoHcTpanumu. 3aBUCUMOCTh CKOPOCTH pEaKLUMU OT MPUPOJbI BELIECTB Ha IpUMEpE
B3aUMOJICHCTBUSA PACTBOPOB PA3JIMUYHBIX KHUCIOT OJIMHAKOBON KOHLIEHTPALMM C OJMHAKOBBIMU
rpaHyjiaMd LMHKa W B3aUMOJEMCTBMSI OJMHAKOBBIX KYCOYKOB pa3HbIX METaUIOB (MarHus, IMHKA,
xKene3za) € COJITHOM KuciaoTod. B3ammopelicTBue pacTBOpPOB CEpPHOM KHCIOTBI € pacTBOpPaMHU
THOCYNb(aTa HATPUs pPa3IMUYHOM KOHUEHTpalluu M TeMmueparypbl. Mojenb KHUISIIEro CIlosl.
PaznoxeHune nepokcuzia BoJOpoJa ¢ MOMOIIbIO Katanu3aropa (okcuaa mapranua (1V)) m karanasbl
CBIpOTO Msica U cbiporo kaptodens. [IpuMepsl HEOOpaTHUMBIX peaklUid, UAYIIUX C OOpa3OBaHHUEM
ocajika, ra3a Wiu Bojbl. BzanumopelicTBue nutus u Hatpus ¢ BoJol. [Tonyuenue oxcuna gochopa (V) u
pacTBOpeHHE €ro B BOJE, UCHBbITAHUE IMIOJIY4EHHOTrO pacTtBopa JakmycoM. OOpasisl
KpucCTaJloruapaToB. McnelTaHue pacTBOPOB JJIEKTPOJIMTOB M HEVIEKTPOJIMTOB Ha IPEAMET
JUCCOLMAIMU. 3aBUCUMOCTh CTENEHM JJIEKTPOJUTUYECKONW JUCCOIMALMA YKCYCHOM KHCIOTBI OT
pa3baBnenus pactBopa. ['maponns kap6una kaabuus. ['uaponns kapOOHATOB LIETOYHBIX METAJIOB U
HUTpatoB IuHKa win cBuHLA (I1). TToxydenne mputa. [IpocTeiine oKuCIUTETbHO-BOCCTAHOBUTEIbHbBIE
peaxIMu: B3aMMOJICHCTBUE LIMHKA C COJITHOM KHCJIOTOW W Kene3a ¢ pactBopoM cyibdara memu (11).
Mogenb anekTpoausepa. Moenb 3JIeKTPOJIU3HON BAHHBI I MOJYYSHUST ATFOMUHHSL.

JlabopaTopubie ombITbl. 7. Peakius 3amelleHuss MEAM JKEJIE30M B PACTBOPE METHOTO
Kkynopoca. 8. Peakuuu, uaynme ¢ oOpazoBaHueM ocajka, raza u Bojabl. 9. Ilonydyenue kucnopona
pa3lioKeHUEeM MEepOoKCHAa BOJOpoJa ¢ MoMoIblo okcuaa mapranina (IV) um karamassl cwIporo
kaprodens. 10. [lomydenrne Bomopoa B3aMMOICUCTBHEM KHUCIOTHI ¢ TTMHKOM. 11. Pa3znuunsie ciydan
TUAPOIIN3a COJIEH.

T e m a 4. BemecTBa u ux cBoiicrBa (14 u)

Meramtel. B3auMopeiicTBue METAUIOB ¢ HEMeTaulaMHu (XJIOPOM, CEpOH M KHCIOPOIOM).
B3anmMoneiicTBUe HIENOYHBIX M IIEJTOYHO3EMENIbHBIX METAJIOB C BOJOH. DJIEKTPOXUMHUUYECKHM Psif
HanpsHKEHUH MEeTaJuioB. B3auMoelcTBue METaJUIOB € paCTBOPaMHU KUCIIOT U COJIE. AJTIOMUHOTEPMUSI.
B3aumoneiicTBue HaTpus C 3TaHOIOM U (DEHOJIOM.

Koppo3ust MeramnoB. [loHATHE O XMMHYECKOHW W AIEKTPOXUMHUYECKONM KOPPO3WHU METAJLIOB.
CrocoOBbI 3aUTH METALIOB OT KOPPO3HH.

Hemeranmnpl. CpaBHHTENbHas XapaKTepUCTHKA TaJOT€HOB Kak HauOoiee THUIMYHBIX
npejacTaBuTenel HemeTamioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIIIOB (B3aUMOJICUCTBUE C METaIaMH1



U BojgopoaoM). BoccraHoBHTENbHBIE CBOWCTBA HEMETALIOB  (B3auMojehcTBHE ¢ Oosee
ANEKTPOOTPUILIATEIbHBIMUA HEMETAJIJIAMH U CIIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU ).

Kucnorel Heoprannyeckue u oprannueckue. Knaccuduxarusa kucaor. XMMHUYECKHE CBOMCTBA
KHUCJIOT: B3aUMOJIEUCTBHE C METaUlaMM, OKCHJAMH METaJJIOB, TMIPOKCHJIAMHU METAJJIOB, COJISIMH,
cniupramu (peaknusi 3tepudukanun). OcoOble CBOMCTBA a30THOM M KOHIICHTPUPOBAHHOW CEpPHOMN
kucinoTel. OCHOBaHMS HEOpraHmdeckue u opranmdeckue. OCHOBaHUS, WX KJIacCU(UKAIHL.
XHUMHYECKUE CBOMCTBA OCHOBAHMI: B3aUMOJCICTBUE C KUCIOTAMU, KUCIOTHBIMA OKCUAAMHU U COJISIMU.
PaznoxxeHne HepacTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanus coneit: cpegHue, KUciable U OCHOBHbIE. XUMUYECKHE CBOMCTBA COJEH:
B3aMMOJICICTBUE C KHMCIOTaMH, IEJoYaMH, MeTaulaMu U cojsaMmu. llpencraBurenu coneil u ux
3HAYCHHE. XJIOpUJ HaTpus, KapOoHAT Kaiblus, Gocdar Kampius (CpeaHUE COJHM); THUAPOKAPOOHATHI
HATpHs ¥ aMMOHHUS (KHCJIbIE COJM); TuapokcokapooHat menu (1) — manaxut (OCHOBHas COJb).
KauecTBeHHble peakuuu Ha XJIOpUI-, cylbdar-, 1 KapOOHAT-aHHMOHBI, KATUOH aMMOHUS, KaTHOHBI
xenesa (1) u (111).

['eneTnyeckass CBA3b MEXIYy KJIacCaMd HEOPraHUYECKUX U OpPraHMYECKHUX COEIMHEHMM.
[IoHATHE O TEHETUYECKON CBSA3M M T€HETHYECKUX pslax. ['eHernueckuii pax Meramia. I'eHeTnyeckuit
psaa HeMeTtaa. OcOOEHHOCTH T'€HEeTHYECKOTO Psijia B OPraHMYeCKOi XUMUH.

Jemoncrpanun. Komteknus o0pas3oB METaLIOB. BzaumopeicTBue 1MET0YHO3EMEIbHBIX
METaJUIOB C BOJIOM. B3anmoericTBie HATpUsI C 3TAHOJIOM, LIMHKA C YKCYCHOM KUCIOTOW. AJTFOMHUHOTEP-
Musi. BzaumoneiicTBre Meau ¢ KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOU. Pe3ynbTarsl KOppo3uu MeTa-
JIOB B 3aBHCHMOCTH OT YCJIOBUU ee mporekanus. Kommekius oOpas3noB HemerauioB.  Komnekuus
IPUPOJHBIX OpPraHMYecKHMX KUcCIOT. Pa30aBineHMe KOHUEHTPUPOBAHHON CEPHOM  KHCIOTHI.
B3aumoseiicTBue KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C caxapoM, LEJUII0NI030i U Menpio. O0pasibl
NPUPOIHBIX MHHEPAIOB, COACPXKAIIMX XJOPUA HaTpus, KapOoHaT Kamplus, (Gocdar Kamplus U
ruapokcokap6onat menu (11). O6pa3ibl MUIIEBBIX MPOIYKTOB, COACPIKAIIMX THAPOKAPOOHATHI HATPUS
U aMMOHHS, HX CIIOCOOHOCTh K PAa3JIOKEHHUIO I[P HarpeBaHUU. [l aleHue CcoJpl YKCYCOM.
KauecTBeHHbIe peakliii HA KATUOHBI U AHUOHBI.

JlaGopaTtopubie omnbIThbl. 12. lcmbiTanne pacTBOpPOB KHCIOT, OCHOBaHHUH U  coueit
unaukatopamu. 13. B3anmopeiicTBre CONsTHONW KUCIOTHI U PACTBOPA YKCYCHOM KHCIOTHI C METaJJIaMHU.
14. BsaumojeicTBUE COJSHOW KHUCIOTBI M pacTBOpa YKCYCHOM KHCJIOTBI C OCHOBaHMAMH. 15.
B3aumoneicTBue CONHONM KHUCIIOTBI U pacTBOpa YKCYCHOM KHCJIOTHI ¢ coismu. 16. Ilomydenue un
CBOWCTBA HEPACTBOPUMBIX OCHOBaHWH. 17. ['Maponu3 XJIOpUIOB U aleTaToB MIETOYHBIX MeTauioB. 18.
O3HakoMJIEHHE € KOJUIEKIIMSAMU: a) METAJIJIOB; 0) HEMETAJJIOB; B) KUCJIOT; ') OCHOBAaHUI{; /1) MUHEPAJIOB
¥ OMOJIOTMUECKUX MaTepHalloB, COAEPIKAIINX HEKOTOPHIE CONIH.

IIpakTnueckas padora Ne 2. «XuMHUECKUE CBOHCTBA KUCIOTY.
IIpakTuyeckas paGora Ne 3 «PemieHne 5>KCHEpPUMEHTAIbHBIX  3aJad Ha WACHTU(DUKAIIIO
HEOPraHUYECKUX COECIUHEHUI»



B ciydae BeimaseHus 1aThl ypoka Ha IpasgHU4HbIE IHU, iepeHoca [IpasurenscrBom PO nuei
OTIbIXa, BBEIEHUS KapaHTUHA (TMpPUKAa3 HAa OCHOBAaHUM PACHOPSAMTENBHOTO aKTa YYpeauTess)
IPOXOXKJICHUE MporpaMMmbl oOecreunBaeTcsi 3a CUY€T YIJIOTHEHMsS MPOrpaMMHOIO Marepuaa,
YBEJIUYEHUS JI0JI1 CAMOCTOSITEJIbHOTO M3y4eHHsl / Ha 3aHATUSAX HEayAMTOPHOW 3aHATOCTH, a TaKXe C
yuetoM peanuzaiuu OOIl BHe MecTa HaxoxaeHUs 00pa30BaTENIbHBIX OPraHU3alUil ¢ MPUMEHEHHEM
(GopM 31EKTPOHHOTO 00YUEHHS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIMCT BHEeCEHUS U3MEeHeHMil

Hara Hara Conepkanre KOppeKTUpoBKU (Temal OG0oCHOBaHUE PexBu3nuThl

ypoKa I10| IPOBEACHUS | ypOKa) MIPOBEICHUS JIOKyMEHTa

IIaHy o gaxry KOPPEKTUPOBKHU (mata uw Ne
IIpHKa3a)

Y4yeOHO-MeTOANYECKNHA KOMILIEKT

1. Tabpuensu O. C, Amykosa A. B. Xumus.

10 k7. ba3oBslii ypoBeHb: MeToanueckoe nocodue. — M.: [Ipoda.

2. Tabpuensn O. C, SmykoBa A. B. Pabouas Terpanp. 10 k1. K yueOnuky O. C. I'abpuensHa «Xumus.
10 xnacc. bazoBelii ypoBenb». — M.: Jlpoda.

3. Ta6puensu O. C, OctpoymoB U. I'., Cnagkos C. A. Knura qs yuurens. Xumus. 10 xi. ba3osbrit
ypoBeHb. — M.: [Ipoda.

4. T'abpuensn O. C, SAmykosa A. B. Xumus.

11 xu. ba3zoBsliii ypoBeHb: MeTonuueckoe mocooue. — M.: IIpoda (Beriiaet B ceeT B 2009 1.).

5. TI'abpuensn O. C, Aumykosa A. B. Pabouas terpans. 11 k. K yue6nuky O. C. I'abpuensna «Xumus.
11 xnacc. bazoBesrit ypoBenb». — M.: JIpoda.

6. T'abpuensu O. C, OctpoymoB . I'., Cnagkoe C. A. Kaura ans yuntens. Xumus. 11 k. bazoBsiit
ypoBeHnb. — M.: JIpoca (Beriinet B cBeT B 2009 1.).

7. Xumus. 10 k1. KonTposnbHble 1 TpoBepouHblie padoTel k yueObnuky O. C. INaGpuensina «Xumusi.

10 xmacc. baszoseiif yposenb» / O. C. I'aGpuemnsn, I1. H. bepeskun, A. A. YmakoBa u ap. — M.:
Apoda.

8. Xumus. 11 k. KontponabHbie u poBepodHble padoThl kK yueOHuky O. C. 'abpuensna «Xumusl.

11 xmacc. bazoBeiit ypoenb» / O. C. I'abpuensn, I1. H. Bepe3kun, A. A. YmakoBa u ap. — M.:

Hpoda.




TpeGoBaHus K YPOBHIO NOATOTOBKH BBIITYCKHMKOB

B pesyjabTare n3yueHusi XMMHH HAa 0a30BOM YPOBHE YYEHHK [J0JI’KCH 3HATH/TIOHUMATD:

— 6ayicHelluue Xumu4eckue HNOHAMUA: BEIIECTBO, XUMHYECKHH JJIEMEHT, aToM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAsi MacChl, MOH, aJUIOTPOIMS, U30TOIIbl, XUMHUYECKAsl CBS3b,
3MEKTPOOTPHUIATEILHOCTD, BAJIEHTHOCTh, CTENEHb OKHUCIEHHUS, MOJIb, MOJISIpHAs Macca, MOJISIPHBII
0o0beM, BeLIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHsS, pacTBOPBI, 3JIEKTPOIUT U
HERJIEKTPOJIUT, AJIEKTPOIUTUYECKAs] JAMCCOLUAINS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3((PEKT peakiiu, CKOPOCTh XUMHUYECKON peaKIiy, KaTalu3, XUMHUECKOe
paBHOBECHE, YIIIEPOJIHBII CKelleT, GyHKIIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHS;

— OCHOGHblE 3aKOHbL XUMUU . COXPAHEHUS MAcChl BELIECTB, IIOCTOSIHCTBA cocTaBa, Ilepuoa. 3akoH;
— OCHOGHblEe meopuu XUMUU: XUMUUECKOH CBs3U, D], CTpOoeHus: OpraHMyeCcKuX COeAMHEHUN;

— BavicHellue geulecmea U Mamepuaipl: OCHOBHbIC METAJIbI M CIUIaBbl; CEpPHAsl, COJIsIHASL, a30THAS

U YKCYCHasl KUCIIOTHI; II€JI04YH, aMMHAK, MUHEPaJIbHbIE yIOOPEHUs, METaH, STUJIEH, alleTUIIeH, OEH301I,
9TAHOJI, JKUPbI, MbUIA, IJIIOKO3a, Caxapo3a, KpaxMal, KJeTdyarka, O€JIKM, MCKYCCTBEHHbIE H
CUHTETHUYECKNE BOJIOKHA, KAy4yKH, IIJIACTMACCHI; YMETh:

— Ha3bl6amp N3YYCHHBIC BEILIECTBA 10 «TPUBUAIIBHOW» MIIM MEKYHAPOIHON HOMEHKIIATYPE;

— onpeodenamp: BUICHTHOCTb U CTEIICHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOHN CBA3H
B COCIUHEHUAX, 3apsA] MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpPaX HEOPraHUYECKUX COCIMHEHMIA,
OKHCIIUTENb W BOCCTAHOBUTEIb, IIPUHAUICKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCAaM OPraHUYECKHUX
COCIMHEHU;

— Xapaxmepu3o6amp: dIEMEHTbl MaJbIX IIEPUOJOB II0 UX IOJIOKEHUIO B [lepnonnueckoil cucreme
J.U. MenpneneeBa; o0mue XMMHUYECKHE CBOICTBa METa/UIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX W OPraHUYeCKUX COEIUHEHMH; CTPOCHHE M XMMMUYECKHE CBOWCTBA H3YYCHHBIX
OpPraHUYECKUX COCAVHEHU;

— 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOECHUS; MPUPOAY XUMUYECKOU
CBsA3M (MOHHOM, KOBaJEHTHOH, METaJUIMYECKOM), 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEeakluu U
MOJIO’KEHUSI XMMMUYECKOTO PaBHOBECUS OT PAa3IMUHBIX (PaKTOPOB;

— 6bLINOIHAMb XUMUYECKUL IKCHEpUMeHm 1O PACHO3HABAHUIO BAXKHEUIIMX HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB;

— Npo600umb CaMOCTOSTENIbHBIA MOUCK XUMHUYECKONH MH(pOpPMAIMU C UCIOIb30BAHUEM DPA3IUUYHBIX
UCTOYHUKOB (HAy4HO-TIOMYJSPHBIX W3JaHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKM U mepeAayr XUMHUYECKOoW MHpopMaluu M
ee MpeCTaBIECHUS B PA3INYHBIX popMax;

HCNOJIB30BATH NPHOOpPeTeHHble 3HAHMS W YMEHHSI B MPAKTHYECKOH [esiTeJbHOCTH M
NOBCEAHEBHOM KM3HHU JJIS1:

— 00BsACHEHUS! XUMUYECKUX SBJIICHUH, MPOUCXOIALIUX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

— OIpeAcNIeHUs] BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKHUX IPEBPAIICHUN B PA3JIMYHBIX YCIIOBHUAX U
OLICHKH UX IOCIIECTBUM;

— BKOJIOTMYECKU T'PAMOTHOTO IIOBEACHUS B OKPYKAIOIIEH Cpele;

— Oe3omacHOro oOpalleHusT ¢ TOPIOYUMH UM TOKCHYHBIMU  BEIIECTBAMH, J1aOOpaTOPHBIM
o0opynoBaHueM;

— MPUTOTOBJIEHUS PaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BOJICTBE;

—  KPUTHUYECKOM OIIEHKH JOCTOBEPHOCTH XMUMHUYECKOM MH(OpMalMM, MOCTyMaromed U3 pa3HbIX
HMCTOYHHKOB.



TEMATHUYECKOE IINTIAHUPOBAHUE B 11 KJIACCE (6a30Bblii ypoBeHsb, 35 4yacoB, 1 yac B Heneqo), 2022-2023 yu.rox

Yuutean Jenenbkuna T.E.

Ne XapakTepucTUKa OCHOBHBIX BUI0B | J1/3 Hara
ypoko | Tema ypoka OcHOBHOE coJiep)KaHUE ypOKa JEeSTeNIbHOCTH 00yJaroImuxcs (Ha
B /1 YPOBHE y4eOHBIX I€iCTBHI) 11nan DaxT
1—9 | Tema 1. Ctpoenue BemectB (9 4)
1 OcHoBHBIE Crpoenue aToma: cocrtaB sijipa (HyKJIOHBI) U ApPryMEHTHPOBATH CII0KHOE § 1, 3anucu B 5.09.22
CBEJICHUS O anekTpoHHas obonouka. [lonstue 06 nzoromnax. CTPOEHHE aTOMa KaK CUCTEMBI, TeTpaau.
cTpoeHuu aroma | [IoHATHE O XMMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH | COCTOSILIEH U3 siipa U 3JIEKTPOHHOU
aTOMOB C OJJMHAKOBBIM 3apsJIOM sapa. 000JI0YKH.
[TpaBuna T/b B kabuHeTe XUMHH. XapakTepru3oBaTb YPOBHU
Jlemoncmpayuu. 1lopTpersl CTPOCHUS BEIIECTBA.
3. Pesepdopna, H. bopa. Buneodparmentst u cnaitnbl | OnUchBaThH yCTPOUCTBO U paboOTy
«boIb11I0} aApOHHBIN KoITalaep», «Y poBHU Bonpmioro anponHoro kosanaepa
CTPOCHHUSI BEILIECTBAY
2 [lepuognueckas | @usuveckuii cMpich npuHAToi B Tadnuue . U. OnuceIBaTh CTPOCHUEM aTOMA § 2, Ne5,6,7. 10.09.22
cucTema MeHieneeBa CHMBOJIMKH: MIOPSIKOBOIO HOMEpa XUMHUYECKOIO IJIEMEHTA HA OCHOBE
XUMHYECKHUX AJIEMEHTa, HOMEpPA NEPUOJa U HOMEPA TPYTIIHIL. ero
AJIEMEHTOB [TonsiTre 0 BaJIeHTHBIX 71eKTpoHax. OToOpaxkeHue I0JIOKEHUS B IEPUOIUIECKON
. . CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB CHUCTEME
Menneneesa B XAMHYECKHUX 3JIEMEHTOB C TOMOIIBIO 3JIEKTPOHHBIX U . . Menneneena.
CBETE YUCHHUS O 3IIEKTPOHHO-TpapuuecKux Gopmy. 3anuchIBaTh JEKTPOHHBIE U
ctpoeHuu aroma | OObsicCHEHUE 3aKOHOMEPHOCTEN N3MEHEHUS CBOMCTB ANEKTPOHHO-TpaduyecKue
AJIEMEHTOB B IIEPUOJIaX U IpyNnax NepruoguIecKon (hopMysIBl XUMHUYECKUX IEMEHTOB.
CUCTEMBI, KaK CJIEJICTBUE UX EKTPOHHOTrO cTpoeHus. | OnpenensTb OTHOUICHHE
ONEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB. XUMHYECKOT0 JJIEMEHTA K
/l. Paznmuuanbie hopmsl [leprnonnueckoii cucTeMbl OIPENIEIIEHHOMY BJIEKTPOHHOMY
xumuueckux aemeHToB . . Menaeneesa. [loptper | cemencTBy
. . Menneneena.
Jl/o. MonenupoBanue nocrpoenus [lepuoanueckoit
CUCTEMBI C IIOMOIIBI0 KapTOUEeK
3 CraHoBiieHHE U ITpennocsuiku otkpbiTus [lepruoauueckoro 3akoHa u | Ilpencrasnare pazsutue HaydHsix | § 3, Ne 3.4 17.09.22
pa3BuTHE TEOPUH XUMHUYECKOTO CTPOCHUS] OPraHUYECKUX TEOPHI MO CIIUPAJIM HA OCHOBE
Ilepnonnueckoro | COEAUHEHUN; POJIb JUYHOCTH B UCTOPUU XUMMUH; Tpéx popmynuposok 13 u
3aKOHA Y TEOPUU | 3HAYEHUE NPAKTUKH B CTAHOBIICHUH U PA3BUTHHU OCHOBHBIX HaIllpaBJICHUI pa3BUTHUSA
XUMHYECKOTO XUMHUYECKHUX TEOPHIl. TEOPUU CTPOCHHUS
CTPOCHUS HA . Iloptpetrl JI. 1. MenaeneeBa u A. M. bytiepoa

12




bunocodckoit
OCHOBE

TectupoBanue Ne
1 mo Teme
«Ctpoenue
aTomay
Nonnas KaTnoHsl 1 aHWOHBI: UX 3apsAbl U Kiaccuukanus mo | XapakTepu3oBaTh HOHHYIO CBSI3b § 4, Ne 5,6 24.09.22
XUMHUYECKast COCTaBy Ha IPOCTHIE U cloxkHbIe. [IpencraBurenn. KaK CBSA3b MEXIY HOHAMHU,
CBSI3b U HOHHBIE [TonsiTrie 06 MOHHON XMMHUYECKOU cBsi3u. MloHHas 00pa3yrIUMHUCS B PE3yJIbTATEe
KPUCTAINIMYECKHE | KpUCTAJUIMUECKas peléTka U GU3nIecKue CBOMCTBa OT/Ia4u WM NpUémMa 3JIEKTPOHOB
pemeTKn BEIIIECTB, 00YCIIOBIIEHHBIE 3TUM CTPOCHHEM. aTOMaMU WJIH FpyHiaMu aTOMOB.
Jlemoncmpayuu. Moaenb MOHHON KpUCTAINIMYECKON Xapaktepu3oBaTh (HPU3UIECKUE
PEWETKH Ha IpUMEpPE XJIOpUa HaTpus. MuHepasl ¢ CBOMCTBA BEILIECTB C HOHHON
3TUM THUIIOM KPUCTAJUIMUECKOU PEIIETKOM: KaJbLUT, CBA3bIO
TaJINT.
KosanentHas [ToHsATHE O KOBAJICHTHOM CBS3H. OnuceiBaTh KOBAJICHTHYIO CBSI3b, §5,Ne6,7 1.10.22
XUMUYECKas DNEeKTPOOTPULIATEILHOCTD, HEMOJIIPHAs! U MTOJIIpHAst KaK pe3ysbTaT 00pa30BaHMs OOIIMX
CBA3b. ATOMHBIE | KOB&JICHTHbIE CBA3U. KpaTHOCTh KOBAJIEHTHOM CBSI3U. | BJIEKTPOHHBIX Map WIH Kak
U MOJIEKYJIIpHbIe | MeXxaHu3Mbl 00pa30BaHUs KOBAJEHTHBIX CBS3EH: pe3ysbTaT MePEeKPHIBAHMS
KpUCTAITTNYECKHE | OOMEHHBIN U JOHOPHO-AKIIETITOPHBII. ANEKTPOHHBIX OPOUTATIEH.
pemeTKu Kpucramnmaeckue pemérk ¢ 3TUM TUTIOM CBS3U: KnaccudumupoBars KoBaJIeHTHBIE
MOJIEKYJIIpHbIE U aTOMHbIE. DU3NUYECKHe CBOMCTBA cBs3u 110 D0, KPaTHOCTH U
BEIIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIIIMUYECKUX croco0y MepeKpbIBaHUS
PELIETOK. ANEKTPOHHBIX OPOUTATIEH.
J. Monenu MoNeKynsipHON KpUCTAIUTNYECKOMN
PEIETKY HA IPUMEPE «CYXOTO JbAa» WU H0Ja U
aTOMHOW KPUCTAJUTMYECKON PEIIETKU HA IPUMEPE
anmasa, rpadurta wim kBapua. Mopaens MOJISIPHOTO
o0Béma raza
Merammueckass | [loHsTHEe 0 METaNIMUECKOW CBSI3U U METAJUTMUYECKUX Xapaktepu3oBaTh MeTaIIMYeckyto | § 6, Ne 7 8.10.22
XUMUYECKas KPUCTAJUTMUECKUX perméTkax. Ou3ndeckne CBOMCcTBa CBSI3b KaK CBSA3b MEXIy UOH-
CBS3b METaJVIOB Ha OCHOBE MX KPUCTALIMYECKOTO CTPOCHHS. | aTOMaMM B METaJJIaX M CIIaBax

[IpyMeHeHre MeTaJlJIOB HA OCHOBE UX CBOMCTB.
UYEpHbie U IBETHBIE CILIABBI.

. Moaenu KpUCTaJUIMYECKUX PEMIETOK METAJIOB.
Jl/o. KoHCTpyHpoBaHie MOAEIN METAIUIMUECKOM
XUMUYECKOHU CBS3U

MOCPEACTBOM 000OIIECTBII.
BaJICHTHBIX 3JICKTPOHOB.
OOBACHATH €AMHYIO IPUPOTY
XAMHYECKUX CBS3EM.




Bonoponnas MexmonexyisipHas 1 BHYTPUMOJIEKYIIIpHast XapakTepru30BaTh BOAOPOIHYIO § 7, Ne 1-5 15.10.22
XUMHYECKas BOJIOPOJIHBIE CBS3H. 3HAUCHUE MEKMOJICKYIISIPHBIX CBSI3b KaK 0COOBIN THUI XUMHUYECKON
CBSI3b. BOJIOPOJIHBIX CBSI3€H B IPUPOJE U JKU3HU YEIOBEKA. CBSI3U.
Hemoncmpayuu. BuneodparMeHThl U ciaiab PackpbiBaTh poiib BOAOPOIHBIX
«CTpyKTYypHI OeNKay. CBsI3eH B OpraHM3aLUU MOJICKYII
Jlabopamopuvie onvimul. JleHaTyparus Oenka ouonoaumepos, — 6enkoB u JITHK
[Tonumepst [ToydyeHue noJMMepoB PeaKUAMH MOJUMEPU3alun U | XapaKTepu30BaTh MOJIUMEPHI KaK § 8,cnenarn 22.10.22
MOJIMKOHACHCAlUU. BaxkHeliue npeacraBuTenu BBICOKOMOJIEKYJISIPHBIE KpaTKui
IUIACTMACC M BOJIOKOH, UX MOJy4YEeHUE, CBOICTBA U COCMHEHUS. KOHCIIEKT
npuMmenenue. [lonaTue o Heoprannueckux nonumepax | Paznuuates peakiuu
U UX TIPE/ICTAaBUTEIIH. HOJMMEPH3aINU U
Hemoncmpayuu. Konnexuuu «[Imactmaccoiy, MOJIMKOHACHCAIIUH.
«Bonoknay. O6pa3iibl HEOPraHUIECKUX TTOTUMEPOB —
BEIIECTB AaTOMHOU CTPYKTYPbI
HucnepcHbie [TonsiTre 0 MUCTIEPCHOM (ha3e U AUCTICPCHOHHOM XapakTepru30oBaTh pa3IMyHbIe TUTHL | § 9, Ne 1-6 29.10.22
CHUCTEMBI cpene. ArperaTHOe COCTOSIHUE pa3Mep 4acTull ¢asbl, JUCTIEPCHBIX CUCTEM Ha OCHOBE

KaK OCHOBA JUIS KJIaCCU(DUKALIMU TUCTIEPCHBIX CUCTEM.
OMyJIbCHH, CYCIIEH3HUH, a3PO30JI1 — TPYIIIIEI
rpyOOAMCIIEPCHBIX CUCTEM, UX MPEICTAaBUTENN. 30JI1 U
reJId — IPYIIbl TOHKOAUCHIEPCHBIX CUCTEM, X
npencrasutenu. [lonstue o cunepesuce u
KOaryJsiuH.

. Komnexkuu 006pa3iioB pa3InyHbIX IUCIEPCHBIX
cucteM. CHHEpe3nc U KoaryJsuus

JI/O. Iomyuenue KoIIIOUTHOTO pacTBOpa KypuHOTO
OemnKa, HCClIeOBaHUE €r0 CBOMCTB U MPOBEIEHUE €ro
neHatrypauui. [Tomydyenue sMyiabCHUH paCTUTEIBLHOTO
Maciia 1 HaOJroieHue 3a e€ pacciOeHHUEM.

JI/O. Onmuueckue ceoiicmea KoiouoHbix
pacmeopos (LIJl «Touxka pocmay)

arperaTHOro COCTOSHUS
JHCTIEpCHOM (a3l 1
JIMCTIEPCUOHHOM CPEbI.
PackpbIBaTh poiib pa3mMyHBIX
THUTIOB JTUCTIEPCHBIX CUCTEM B
YKU3HU TIPUPOJIBI U OOIIIECTBA.
[IpoBoauTh, HAOMIOIATE U
OITMCBHIBATH XUMHYECKUH
IKCIIEPUMEHT

Tema 2. Xumuveckue peaknuu (10 4)




10 Knaccudukanus AnnoTponu3anus 1 n30MepHu3alysl, Kak peakiuu 6e3 | OnpenensiTb MPUHAAICKHOCTD § 10, Ne 6,7 12.11.22
XUMHYECKHX M3MEHEHHUS COCTaBa BELIECTB. AJUIOTPOIUS U €€ XUMHYECKON peakiy K TOMY WU
peakuuii npuunHbl. Knaccudukanus peakuuii no pa3iuyHbeIM | HHOMY THITY Ha OCHOBAHUH 110

OCHOBAHUSIM: 10 YUCIIy U COCTaBY PEareHTOB U Pa3IMYHbIX TPU3HAKOB.
MIPOAYKTOB, IO (haze, M0 UCIOIB30BAHHIO OtpaxaTh Ha UCbME TEIJIOBOU
KaTajau3aTopa win (epMeHTa, o TEIIOBOMY 3¢ (HeKT XUMUYECKHUX PEaKIIHii ¢
s dexty. TepmoxuMudeckne ypaBHEHUS PEAKIIUH. MOMOIIIBIO0 TEPMOXUMHUYECKUX
H.3. Tennoeoiu 3¢pgpexm. Pacmeopenue cepnoii YpaBHEHUH.

KUCI0Mbl U AMMUAUHOTL cenumpul U pukcayus

menoevix A61eHUll 014 Imux npoyeccos» (LT

«Touxa pocmay)

11 Cxkopoctb @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh VYcraHaBnuBaTh 3aBUCUMOCTD § 11, Ne 5-7 19.11.22
XUMHAYECKUX XUMHAYECKHUX PEaKIHii: MPUpo/Ia pearupyromnx CKOPOCTH XMMHUYECKOWU PEAKIUU OT
peakuui BEIIECTB, TEMIIEPATYpa, IUIOMIA]b UX IPUPOJIbI PEArHPYIOIINX BEIIECTB,

COIPUKOCHOBEHMUSI pearupyrouux BeIecTB, UX UX KOHIIEHTPAINH, TEMIIEPATYPHI U
KOHIIEHTpallUs, MPUCYTCTBUE KaTalu3aTopa. IUTOMIA/IA UX COMPUKOCHOBEHHS.
[TonsTue o karanusze. PEpMEHTHI, KaK PackpeiBath posp KaTanu3aTtopoB
Ouosiornyeckue KatanuzaTopbl. UHMMOUTOPHI, Kak KaK (haKTOpOB yBEIMYEHUS
«aHTOHHUMBI» KaTaJIM3aTOPOB U X 3HAUCHHUE. CKOPOCTH XUMHUYECKOW PEaKIuu U
Jemoncmpayuu. BzaumMoaeiicTBus pacTBOPOB paccMaTpuBaTh UHTMOUTOPHI KaK
COJISTHOM, CEpHOM M YKCYCHOM KHCIIOT OIMHAaKOBOMH «aHTOHHUMBI» KaTaJInu3aTOPOB.
KOHIIEHTPALUHU C OJIMHAKOBBIMH KYCOUKaMH XapakTepu3oBaTh (PEPMEHTHI KaKk
(rpaHynamMu) HMHKA U B3aUMOJIEWCTBHE OJIMHAKOBBIX | OMOJOrMYECKHE KaTaau3aTophl
KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, 0eIKOBOM MPUPOJIBI.

JKeJle3a) C paCTBOPOM COJISTHOM KHCIIOTHI, Kak ipumMep | [IpoBoauTs, HabmonaTe 1
3aBHCUMOCTH CKOPOCTH XMMUYECKHX PEAKIUil OT OTMCHIBATh XUMHUUECKUH
MPUPOJIBI BEILIECTB. 9KCIIEPUMEHT

J.3. Bruanue kamanuzamopa na ckoOpocms Xum.

peakuyuu. I'emepozennulii Kamanu3 Ha npumepe

PA310ceHUs NEPOKCUOA 8000P0O0A 8 RPUCYMCMEUU

ouokcuoa mapeanya. (LIJl. «Touxka pocmay)

12 Oo6paTtumocThb Knaccugukanus XuMu4ecknux peakiuii no npusHaky | OnuceIBaTh COCTOSHUS § 12, Ne 3-6 26.11.22
XUMHAYECKUX ux HampasieHus. [lonstue 00 0OpaTUMBIX peaklUsaXx | XMMHYECKOro paBHOBECUS U
peakuui. u xumudeckoM pasHoBecud. [Ipunmun Jle-Illatense | mpennaratb crocoObl €ro
XuMH4eckoe U CIIOCOOBI CMEIIEHUS! XUMUYECKOTO PAaBHOBECHSI. CMEILIEHUs B HEOOX0IUMYIO

paBHOBECHE U
CIIOCOOEI €10
CMCUICHUA

OO01mas xapakTepuCcTHKa peakluii CHHTE30B aMMHaKa
u okcuna cepol(VI1) u paccMoTpeHue ycaoBuit
CMCHICHUA X PABHOBCCHA HA IPOU3BOJCTBC.

CTOPOHY HAa OCHOBE aHaIu3a
XapaKTEPUCTUKHU PEAKIIMH 1
npuniuna Jle-Ilarense.




J[3. Bausanue Konuenmpauuu peazupyroujux
eeuyecme Ha cMeueHue XUMU4ecKozo pasHogecus
6 cucmeme Fe** + 3CNS™ — Fe(CNS);

(LIUI «Touka pocmay)

Jlabopamopuvie onvimsi. mocTpanusi npaBuia
Beproie Ha mpakTHKE — MPOBEICHUE PEAKIIHIA C
o0pa3oBaHMEM OCaJIKa, ra3a ¥ BOJIbI

[IpoBoauTH, HAOMIONATE U
OITMCHIBATH XUMUYECKUN
IKCIIEPUMEHT

13 C/pabota TectupoBanue Ne 3 mo Teme 3.12.22
«XUMHYECKOE PABHOBECHUE U CIIOCOOBI €T0
cmemnienus. [Ipunnun Jle-IllaTense.»
14 IMupponms OO6patumblii 1 HeoOpaTuMbIi THApOIKU3EL. ['uaponu3 | OnpenensTe TUI THAPOIU3A COJIU §13, Ne 3-6 10.12.22
coJeil u ero TUIBL. ['MaponU3 opraHndeckux Ha OCHOBE aHajM3a e€ cocTaBa.
COCIMHEHUH B KMBBIX OPraHU3MOB, KAK OCHOBA Knaccudunmposars rumponns
oOMeHa BemiecTB. [lonsTue 06 sHEpreTHYECKOM CoJiell M0 KaTHOHY U aHUOHY.
oOMeHE B KJIETKE U POJIU THAPOJIN3a B HEM. XapakTepu30BaTh POk THAPOIU3A
Jlabopamopuvie onvimol. VicipiTaHue HHINKATOPAMHU | OPTaHUYECKUX COCTUHEHUH.
Cpellbl paCTBOPOB COJIEH Pa3IUYHBIX THUIIOB. [IpoBouTH, HAOMIOAATE U
.3. «Onpeoenenue pH pacmeopos coneii» (LJ1 OINMCHIBATh XUMUYECKUI
«Touka pocmay) JKCIIEPUMEHT
15 Cemunap mo teme | TectupoBanue Ne 4 mo teme «l 'uaponus» 3anucu B 10.12.22
«I'maponusy» J.3. «Bausanue memnepamypot Ha cmeneHb TeTpaIsX
cuopoausza coneuwy (LIl «Touka pocmay)
16 OKHCIUTETHHO- CrerneHb OKUCIICHHS U €€ OIpeiesieHre 1o Onpenenarb OKUCIUTEIHEHO- §14, Ne 4-7 17.12.22
BOCCTAHOBUTEJNIbHBI | (POPMYJIaM OPraHUYECKUX U HEOPraHMYECKUX BOCCTaHOBUTEINIbHBIE PEAKIIUU KaK
€ peaKiuu BEIIECTB. DIIEMEHTHI U BEIIECTBA, KAK OKUCIIUTENN M | TIPOLIECCHI C N3MEHEHHEM CTETICHEH
BoccTraHoBUTeNH. [ToHATHE O TIpoIleccaX OKUCIIEHHUST | OKHUCIIEHUS 3JIEMEHTOB BEIIECTB,
1 BoccTaHoBieHUs. COCTaBlieHHE ypaBHEHUN YYaCTBYIOIIMX B PEaKITUH.
XUMUYECKHX PEaKIUil Ha OCHOBE 3JIEKTPOHHOTO Paznuyath okucauTens U
OanaHca. BOCCTaHOBHTEIIb, TIPOIIECCHI
Hemoncmpayuu. B3aumozecTBue IMHKA C COJITHOM | OKHCIICHUS U BOCCTAHOBJICHUS.
KHCIIOTON M HUTpaToOM cepedpa. Cocranare ypaBHenuss OBP Ha
Jlabopamopnvie onvimol. OKUCIUTETHHO- OCHOBE JIEKTPOHHOTO OajaHca.
BOCCTAaHOBHTEIJIbHAS peakius U peaknus ooMeHa Ha | [IpoBoanTk, HAOMIOIATH U
IIpUMepe B3aUMOJICHCTBHS PacTBOPOB Cylb(haTa OIHMCHIBATh XUMUYECKUHT
menu(Il) ¢ sxene3om u pacTBOPOM IIETOYH. SKCTICPUMEHT
17 OneKTpoan3 XapakTepHucTUKa 3J1EKTPOJIN3a, KaK OKUCIUTENBbHO- | ONUCHIBaTh 3JIEKTPOIU3 KaK § 15, 5-11 24.12.22
pacriaBoB U BOCCTaHOBUTENBHOTO Mporecca. OcobeHHoCcTH OKHUCJIUTEIHHO-

pacTBOpPOB.

QJICKTPOJIN3d, MPOTCKAOIICTO B PAaCTBOPAX

BOCCTaHOBUTEIIbHBIN MPOLIECC.




IIpaxTueckoe
IIPUMEHEHHE
JIIEKTPOJIN3A

31eKTpOoauTOB. [IpakTHyeckoe npuMeHeHUe
3JIEKTPOJIN3A: MOJyY€HHE rajloreHoB, BOJ0PO/Ia,
KHMCJIOPOJIa, IIEJIOYHBIX METAJIOB U ILIEJIOYEH, a
TaKXe AIFOMUHUS JIEKTPOJIU30M PacIIaBOB U
pacTBOPOB COECIMHEHU 3TUX 3J1eMEHTOB. lloHsATHE O
raJibBaHOIUIACTHUKE, TaJIbBAHOCTEr UM,
pagpUHUPOBAHUY LIBETHBIX METAJLIOB.

Pa3znnuars 21€KTponn3 paciiiaBoB
Y BOJHBIX PACTBOPOB.
XapakTepru30BaTh IPaAKTUIECKOE
3Ha4YeHHUE JIEKTPOJIN3a Ha IPUMEpE
IIOJIy4Y€HUSI aKTUBHBIX METAJJIOB U
HEMETAJJIOB, a TAKXKe
raJIbBaHOIUIACTUKH,
rajibBaHOCTETUH, paQpUHUPOBAHUU
LIBETHBIX METAJIJIOB

18 CemuHap no teme 14.01.23
«Peaxuu OBP.
DIEKTPOIH3»
19 [IpakTuueckas Pemenue skcriepuMEHTAIBHBIX 3aa4 110 TEME [1nanupoBaTh, IPOBOJUTH c.85 21.01.23
pabota Ne 1. «Xumnueckas peakuus». Ucnoabzosanue LJ1 HaOJI0/1aTh M ONMCHIBATH HOJITOTOBUTHCS
Pemenue «Touka pocray. XUMHYECKUM KCIIEPUMEHT C K K/p
HKCHEPUMEHTAIbH COOJIFO/ICHHEM IIPAaBUI TEXHUKU
bIX 33]a4 10 TEME 0€30MacCHOCTH
«XuMHuecKast
peaxkuus»
20 KonTponbHas TectupoBanue, pelieHue 3a1a4 U yIpaKHEHUH 110 KoppektupoBarb cBOM 3HaHUS B 28.01.23
pabora Ne 1 o TeMe COOTBETCTBUH C IJIAHUPYEMBIM
TeMe «XHUMUYeCKas pE3yJIBTaTOM
peaxkuus»
Tema 3. BemecTBa u ux cpoiicrpa (11 u)
21 Mertanisl duznyeckue CBOWCTBAa METAIIJIOB, KaK (PYHKIIHUS UX XapaxkTepu3oBath (HU3HUECKUEe U § 16, 7-14 04.02.23
cTpoeHus. [leneHne MeTaljIoB Ha ITPYMIbI B TEXHUKE U | XUMUYECKUE CBOKWCTBA METAIIJIOB
XUMHUHU. XUMUYECKHE CBOMCTBA METAIIJIOB U Kak (YHKIIMIO CTPOCHHUSI UX aTOMOB
3JIEKTPOXUMHYECKUH psit HanpsokeHud. [lonsate o U KPUCTAJUUIOB HA OCHOBE
METAJUIOTEPMHH (ATIOMUHOTEPMUH, MAarHUETEPMUH U | TipeacTaBiaeHuit o0 OBP u
Ip.). TTOJIOXKEHHUS METAJIJIOB B ..
/J[. Komnnexnus metaininoB. B3aumoneiicTBue HanpspkeHuid. Habmronats u
KOHIEHTPUPOBAHHOMN a30THOI KUCIIOTHI C MEIBIO. OTMCHIBATh XUM. DKCI-T
Beneika repmutHoi cmecu. [Hoprper H.H. bekerosa
22 Hemeramnsl. Hemeranne! kak okuciauTesd. HeMeTasniabl Kak OmnuceiBaTh 0COOEHHOCTH § 17, Ne 4,5 11.02.23
bnaroponHsie BOCCTaHOBUTEIHU. Psi/1 371€KTpOOTpHULIATEIEHOCTH. MIOJIO’KEHHSI HEMETAJIIOB B
rassl WnepTtHbIe 1in 61aropoIHbIE Ta3bl. [epuonuueckoii Tadbmune /. 1.
Hemoncmpayuu. Konnexnus HeMeTaJlIoB. MenpeneeBa, CTPOCHHE UX aTOMOB




BrITecHEHME rajoreHoB U3 UX pacCTBOPOB APYTUMU
rajoreHaMu

U KPUCTAJUIOB.

CpaBHHMBATB CITOCOOHOCTH K
JUIOTPOIUU C METaJUIaMHU.
XapakTepu3oBaTh 00ITHE
XMMHYECKHE CBOMCTBA HEMETAIOB
B cBere OBP 1 nx mosmoxenus
HEMETAJUIOB B Py 3.p.

23 Kucnoret KuCIIOTBI ¢ TOUKH 3peHUs aTOMHO-MOJIEKYJISIPHOTO CoOOTHOCHTH MpeCTaBUTEIICH § 18, Ne 5-8 18.02.23
HeopraHuueckue | ydeHus. KUcioTsl ¢ TOUKM 3peHUs Teopun OpPraHMYECKUX U HEOPTraHUUECKUX
Y OPraHUYECKUE | JIEKTPOIMTUYECKOH nucconuannu. KUCIoThl ¢ TOYKM | KMCIIOT C COOTBETCTBYIOILEH
3peHusi IpOTOHHOM Teopun. O01IMe XUMUYECKUE KJIaCCU(PMKALMOHHOMN TPYIIION.
cBoiicTBa kucnoT. Kinaccudukanus KUCioT. OnwuceiBaTh 00IIME CBONWCTBA
Jlabopamopmuwiii onvim. ViccnenoBanue OPraHU4YeCKUX U HEOPraHUYECKUX
KOHIIEHTPUPOBAaHHBIX PACTBOPOB COJITHOW M YKCYCHOM | KucinoT B cBete TO/L.
KHCJIOT KaleJIbHbIM METOJIOM IIPU MX pa30aBlIeHUU
BOJIOH.
24 OcHoBaHus OcHoBaHMSI C TOUKH 3pEHUSI AaTOMHO-MOJIEKYJIsipHOro | OnuchIBaTh HEOPTaHUYECKUE § 19, Ne 4-9 25.02.23
HeopraHuueckue | ydeHus. OCHOBaHUS C TOUKHU 3pEHUS TEOPUU ocHoBaHus B cBete TO/I.
U OPraHUYEeCKUEe | BJIEKTPOJUTHYECKON auccoruanuu. OCHOBaHMS C XapakTepru3oBaTh CBOMCTBA
TOYKH 3peHUs1 NPOTOHHOH Teopun. Knaccudukarus OpPraHUYECKUX U HEOPTraHUYECKUX
OCHOBaHUM. XMMHUYECKHE CBOMCTBA OPTaHUYECKUX U OECKHUCIIOPOAHBIX OCHOBAHUM B
HEOPraHUYECKUX OCHOBaHMM. CBETE NPOTOHHOU TEOPHHU.
Jemoncmpayuu. Konnekus meao4yeil 1 aMrHOB. [IpoBoauTh, HAOMIOIATE U
B3anmopeicTBie napoB KOHLIEHTPUPOBAaHHBIX OTHCBIBATh XUMUUECKUH
PacTBOPOB COJISIHOM KHUCIIOTHI U aMMHUaka («IpIM 0e3 JKCIEPUMEHT
orus»). Ilonyuenne ammuaka u U3y4eHue €ro
cBoiictB. UcnmosibzoBanme LIJI «Touka pocray.
Jlabopamopnvie onvimol. [lonyuenue
HEPAaCTBOPUMOI'O THJIPOKCHU/IA U €TO B3aUMOJIEHCTBHE C
KHUCJIOTOM
25 AmdoTepHbIe Heoprannueckue ampoTrepHble COeTMHEHUS: OKCHIBI U | XapakTepu3oBaTh opranndeckue u | § 20, Ne 4-7 04.03.23
COEIUHEHUS TUAPOKCUABI, — UX CBOMCTBA U MOJIyYEHHUE. Heopranudeckue aMm(poTepHbIe
Heopranuueckue | AmMdoTepHble OpraHMYeCKUe COSTMHEHUS Ha IPUMepe | COeAMHEHUS KaK BEIIeCcTBa C

" OPraHUYCCKUC

aMUHOKHCIIOT. [lenTuabl M nenTUAHAs CBS3b.
Jlemoncmpayuu. PaznuyHbie ciiydyan B3auMOJICUCTBUS
PacTBOPOB COJIEH AJIFOMUHUSA CO IIENOYbIO.
Jlabopamopnvie onvimul. Ilonyuenune amporepHoro
TUAPOKCHUIA U U3YyYEHUE €r0 CBOMCTB.

JIBOWCTBEHHOHN (pyHKIMEH
KHCJIOTHO-OCHOBHBIX CBOHCTB.




26 Comnu Knaccugukarus coneit. JKEcTkocTh BOJBI M C1IOCOOBI | XapaKTepU30BaTh COJIU § 21, Ne 4-12 11.03.23
e¢ ycrpanenus. [lepexon kapOoHaTa B rHIpOKapOOHAT | OPraHUYECKUX U HEOPraHUUYECKUX
u o0paTHO. O0IIKEe XUMHUYECKHE CBOMCTBA COJIEH. KHCJIOT B CBETE TEOPUU
Hemoncmpayuu. 1lonyuenne %ECTKON BObI U UIEKTPOIUTUYECKOHN TUCCOLMALINY.
YCTpaHEHHE €€ KECTKOCTH. XapakTepu3oBaTh )KECTKOCTh BOJIbI
Jlabopamopnuie onvimul. IIpoBeieHHE KaUECTBEHHBIX | M IIpelaraTb Croco0bl eé
pEaKIMii IO OTIPEICIIEHUIO COCTAaBa COJIH. yCTpaHEHHUS.
HUcnoabzoBanue LIJI «Touka pocra» OnuceiBaTh 001IME CBOWCTBA CoJeit
B cBere TO/I.
27 [TpakTrueckas Pemenre skcriepuMEeHTAIIBHBIX 3aa4 110 TEME: [InanupoBaTh, MPOBOAUTH, c.l11 18.03.23
pabota Ne 2. «BelecTBa 1 X CBOWCTBa» HaOJIIOAaTh U ONKUCHIBATH
Pemenue XUMHUYECKHH SKCIIEPUMEHT C
HKCIIEPUMEHTATb COOJTIO/ICHUEM TIPABUIT TEXHUKU
HBIX 3a/1a4 110 0e301acHOCTH
TeMme «Bemecrsa
U UX CBOMCTBa»
28 Cemunap no teme | TectupoBanue, penieHue 3a/1a4 U yIpaxxHEHUH 110 BbInonHATE TECTHI, pemiaTh 3a1a4i | y4eOHUK, 01.04.23
«BemectBa n ux | Teme «Kiacchl HEOpraHUYECKHUX BEIECTB, UX U YIPaXHEHUS 110 TeME. 3aIlUCH B
CBOMCTBa» XUMHYECKHE CBOUCTBA [IpoBOANTH OLIEHKY COOCTBEHHBIX | TETPajH,
JOCTH)KEHUH B YCBOCHUU TEMBI. MOJrOTOBUTHCS
K K/p
29 [ToBTOpEHME 1 [TonrotoBka k K/P Ne 2 «BemectBa u ux cBoiictBa». | KoppekTupoBarh CBOU 3HaHMS B 08.04.23
0000111eHIE TEMBI COOTBETCTBUH C IJIAHUPYEMBIM
pe3ynbTaToOM
30 KonTponbras padorta Ne 2 «BermiecTBa 1 ©X CBOHCTBa - 15.04.23
31 Pa6ora Hag ommbOkamu k/p Ne 2. Beimonnenue 3amanuit u3z EI'D 22.04.23
Tema 4. Xumus u coBpeMeHHOe 001mecTBo (5 4)
32 Xumuaeckas [TonsiTHE O XUMHYECKOU TEXHOJIOTHH. XUMHUYECCKUE OnuceIBaTh XUMHUYECKHE §22, Ne 5 29.04.23
TEXHOJIOTUS peaKIMy B IPOU3BOJCTBE aMMHAaKa U METaHOJIA. MIPOLIECCHI, JIeXkKAIe B OCHOBE

O6mas knaccuuKalMoOHHAs XapaKTepUCTHUKA
peaxkiuii CHHTe3a B IPOU3BOJICTBE ATHX MPOIYKTOB.
HayuHble npuHIUIEL, JIeXKallue B OCHOBE
IPOM3BOJICTBA aMMHUaKa U MeTaHoJ1a. CpaBHEHHE ITHX
IIPOU3BO/ICTB.

Hemoncmpayuu. Monienu NpoMBIIIIJIEHHBIX YCTAaHOBOK
IIOJIyYEHUS] CEPHOM KUCIIOTHI 1 CHHTE3a aMMHUaKa

MIPOU3BOJICTBA aMMHAaKa 1
METaHOJ1a, C TIOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMHUH.
dopmyarpoBaTh OOIIKME HAyYHbIE
MPUHIIAITEl XUMUYECKOTO
MIPOU3BOJICTBA




33 Xumuueckas MapkupoBKa yIiakOBOUHBIX MaTEpUAIOB, AprymeHTHpoBaTh He0OX0auMOCTh | § 23, Ne 2-4 06.05.23
IPaMOTHOCTh KaK | 3JIEKTPOHUKH U OBITOBOM TEXHHUKH, SKOJIOTHUYHOTO XUMHYECKON TPAMOTHOCTH KaK
KOMITOHCHT TOBapa, MPOAYKTOB TUTAHMSI, STUKETOK 10 YXO.Iy 3a KOMITOHEHTA OOIIEKYIbTYPHOM
o01iei KyJabTyphl | OJEXKIOM. KOMIETEHTHOCTH YeJIOBEKa.
YyesoBeKa HHemoncmpayuu. BuneodparMeHThI U CITAiIBI O YMeTh nonydaTh HEOOXOUMYIO
[ToBTOpeHue u CTEMEeHH SKOJIOTMYECKON YNCTOTHI TOBapa. uH(GOPMAIIUIO C MAPKHPOBOK Ha
00001meHune Jlabopamopnwie onvimul. VI3yuenne MapKHUpPOBOK YITAKOBKAX Pa3IUIHBIX
Kypca. Pa3IMYHbIX BUJOB MPOMBIIIJICHHBIX U MPOMBIIIICHHBIX U
MIPOJIOBOIHCTBEHHBIX TOBAPOB . MIPOJIOBOJILCTBEHHBIX TOBAPOB
I1/p. OnpenesieHne HUTPATOB B MPOAYKTAX
nutanus. Ucnoas3oBanue IIJI «Touka pocray.
34 [TonBenenue utoros yuedHoro roja. Mitoropoe rectupoBanue mo Marepuainam kypca «Xumus. 11 kmace» 13.05.23




