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IMosicuuTenbLHAA 3aIHCKA



Hacrosmas nmporpamMmma o XxuMuu coctaieHa s yaamuxcs 10-11 kmaccoB Ha 6a30BOM ypOBHE B
oobeme 68 uacos (1uac B Henmento B 10 kimacce, 1 yac B Hepento B 11 kiacce).

1. Tlpukaza Munobpuayku P® Ne 413 ot 17.05.2012 ( B pea. ot 29.06.2017)

2. Tlpuka3z Muno6pazoBanust PO Ne 1312 ot 09.03.2004 (B pexn. ot 01.02.2012)

3. TlpumepHas ocHOBHasi 0Opa3oBaTelibHAs MpOrpaMMa CpeaHero oomero oopa3oBaHus (B pei.
ot 12.05.2016)

4. OcHoBHas oOpa3zoBaTelibHas mporpamma cpeaHero oomero oopazoanus ['bBOY COIIl um.
B.C. YekmacoBa c. bonbioe MuxkymknHo (yTBEpKIAEHHAsI NMpuKa3oM Ne ot 30 urond
2017r.)

5. Ilporpamma kypca xumuu ans 10-11 kmaccoB 6a30Boro ypoBHs 0011e00pa3oBaTebHBIX
yapexaeHul, omyOnukoBaHHas u3nateiabcTBoM «lIpocBemenue» B 2015 roxy (I'apa H.H.
COopHHK mporpamMMm Kypca XHUMHHM K ydyeOHMKaM xumuu aBtopoB [ .E.Pymsuruca,
& .I'.Peapamana.

6. YMK aBropos I'.E.Pym3uruca, ®.I".Denpamana

Llenamu uzyuenun xumuu é cpeoHeil WKoJe A6AAIOMCA:

1. ¢opmupoBanue yMeHHUsI BUICTh U NMOHUMATh IIEHHOCTh OOpa30BaHMs, 3HAYUMOCTh XMMHUYECKOTO
3HAHUS JUISI KaXJIOTO YeJOBeKa HE3aBUCHMO OT €ro mpo(ecCHOHANBHON IesTeIbHOCTH; yMEHHE
pa3iuyath (akThl M OIEHKH, CPAaBHHBATh OIICHOYHBIC BBIBOJBI, BUJETh HUX CBA3b C KPUTEPUSIMHU
OLICHOK M CBfI3b KPUTEPUEB C OIPEAEICHHON CHUCTEMOM IleHHOocTed, (opMmynupoBarb U
000CHOBBIBAaTh COOCTBEHHYIO MO3HUILIUIO;

2. (opMupoBaHHE LEJOCTHOIO MPeICTABJIEHUSI O MUPE, TIPEICTABICHUS O POJIM XUMHUH B CO3JIaHUH
COBPEMEHHOM €eCTeCTBEHHO-HAYYHOW KapTUHBI MHUpPaA, YMEHHS OOBACHATH OOBEKTHl U IMPOIECCHI
OKpYXarolled JeHCTBUTENbHOCTH (IPUPOJHOM, COLUAIBbHOM, KyJIbTYpHOW, TEXHUYECKOW cpenbl),
UCIIONIB3YsSl 1151 ’TOr0 XMMHYECKUE 3HAHMUS;

3. mpuoOpeTeHHe OMbITA PA3HOOOPA3HON [EATCIHHOCTH, OIbBITA IMO3HAHUS ¥ CaMOIIO3HAHUS,
KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), HMMEIOIIMX YHUBEPCAIbHOE 3HAYeHUE s
pa3JIMYHBIX BUIOB JEATEILHOCTH — HABBIKOB PEIICHUS] MPOOJIEM, MPUHATHSA PEIICHUN, MOUCKa,
aHanmM3a W 00paboTku uH(OpPMAlKUK, KOMMYHHUKATUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEpPEHUIA,
COTPpYAHUYECTBA, 0€30MMACHOTO OOPAIIEHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HU.

4. ocBoeHMe 3HAHUI O XUMUYECKOUN COCTABIIAIONIECH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, BaXKHEHIIIHX

XUMUYECKUX TTOHSATUH, 3aKOHAX U TCOPHUSX;

5.0Bj1aleHHe YMEHHSIMH TIPUMEHSATH TMONYYCHHbIE 3HAHWUS Ui OOBSCHEHHS Pa3HOOOPa3HBIX
XUMUYECKUX SIBIICHUM W CBOWCTB BEIIECTB, OLICHKH DPOJM XHMHH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOJy4YE€HUN HOBBIX MAaTE€pPUAJIOB;

6.pa3BuTHE TIO3HABAaTEIFHBIX WHTEPECOB M WHTEIUIEKTYaJbHBIX CHOCOOHOCTEH B Tmporecce
CaMOCTOSITENILHOTO ~ MPUOOpPETEeHHS] XWMUYECKHUX 3HAHMM C HUCHOJIB30BAaHHUEM PA3IUYHBIX
HMCTOYHHKOB WH(OpPMAIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

7. BocmUTaHHe YOEXKIEHHOCTH B TO3UTHBHOM POJIM XMMHHU B J>KM3HH COBPEMEHHOTO OOIIecTBa,
HE00XOIUMOCTH XMMHUYECKH I'PAaMOTHOI'O OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U K OKpYXKaroIlel cpee;

8. mpuMeHeHHe NOJYYEeHHbIX 3HAHMI W yMEeHHMH 11 0€30MacHOTO HCMOJIb30BAaHUS BEIIECTB H
MaTepuaioB B OBITY, CETbCKOM XO3AWCTBE M Ha MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a7a4 B
MOBCETHEBHON KU3HM, MPEAYNPEKACHUS SBICHUN, HAHOCSIIMX BpeJ 3J0POBbIO YEIOBEKA H
OKpY>Karollen cpene.

TpeOoBanusi K MNpeIMeTHBIM PpPe3yJbTaTaM OCBOeHHsI 0a30BOr0 Kypca XHUMHHM T0JLKHBI
OTPAXKATh:

1) chopmMupoBaHHOCTH MPEJACTABICHUNH O MECT€ XMMHUU B COBPEMEHHOW HAYYHOM KapTHHE MHPA;
MOHUMAaHUE PONIM XUMHUH B (POpPMHUpPOBAHUHM Kpyro3opa W (PyHKIHMOHAIBHON T'PaMOTHOCTH YENOBEKa IS
peILIeHHS TPAKTUYECKHUX 3a/aY;

2) BIaJieHHE OCHOBOMNOJIATAIOIIMMHM XUMHUUYECKUMHU TMOHSATUSAMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOM;

3) BIageHne OCHOBHBIMHM METOJIaMU HAYYHOTO TIO3HAHUS, UCIIOIB3YEMBIMH B XUMUU: HaOIIOJICHUE,
OMKCaHWEe, W3MEpPEeHHEe, HKCIEPHUMEHT; YMEHHEe 00palaThiBaTh, OOBACHATH PE3YAbTaThl MPOBEICHHBIX



OIBITOB M J€JaTh BBIBOJbI; FOTOBHOCTh M CIHOCOOHOCTb IPHUMEHSATh METOJbl MO3HAHWS IPH PEIICHUU
IIPaKTUYECKUX 3ajay;
4) chopMHpPOBAHHOCTb YMEHHUS [aBaTb KOJMYECTBEHHBbIE OLIEHKH M IPOBOAUTH PacCUEThl IO
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSIM;
5) BasieHue npaBuJIaMi TEXHUKH O€301IaCHOCTH IIPU UCIOIb30BAHUU XUMHUECKUX BEIIECTB;
6) cpopMUPOBAHHOCTh COOCTBEHHOH TMO3UIMK TIO OTHOIICHHUIO K XUMHYECKOH HH(OpMAIIHH,
[10JTy4aeMO# U3 pa3HbIX HCTOYHHUKOB.
Pezynomamul oceoenusa Kypca Xumuu.
JlesarenbHOCTh 00pPa30BaTEIBHOTO YUPEXkKACHUS 0011ero oopazoBaHus B 00y4eHUH XUMHUHU B CpeIHEN
IIKOJI€ JOJDKHA OBITh HApaBiieHa HA JOCTHXKEHHE CIEAYIOUINX JUYHOCTHBIX Pe3yJIbTAaTOB:
® B IIEHHOCTHO-OPHEHTAIIMOHHOH cpepe — BOCHUTAHUE YyBCTBA TOPIOCTH 32 POCCHICKYIO
XUMUYECKYIO HayKy, F'yMaHU3Ma, L[eJIeyCTPEMIICHHOCTH;
® B TPYAOBOM cepe — FTOTOBHOCTh K OCO3HAaHHOMY BbIOOpY AalibHEei 00pa3oBaTenbHOM
TPAEKTOPUH;
e B [I03HABATEJIBHHOH chepe — yMeHHe YIpaBIsaTh CBOCH MMO3HABATEIBHOM JIESTEILHOCTHIO.
MertanpeaMeTHbBIMU Pe3yIbTaTaMH OCBOEHHS BBIITYCKHUKAaMU OCHOBHOM LIKOJIBbI IPOTrPAMMBI IO XUMUHU
SIBJISIFOTCSL:

WCII0JIb30BaHUE YMEHUHN U HABBIKOB PA3JIMYHBIX BUJIOB MTO3HABATEILHON JEATEIHHOCTH,
MIPUMEHEHHUE OCHOBHBIX METO/IOB IMO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHAJIN3,
MOJICTTUPOBAHUE) JIUIsl U3YUCHHS PA3IUYHBIX CTOPOH OKPY>KaIOIIEH 1eHCTBUTEIbHOCTH;
MCIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYAIbHBIX ONepaluii: GopMynupoBaHUe TUIIOTE3, aHATU3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CUCTEMAaTH3allUsl, BHISIBIICHUE IPUYNHHO-CIIC/ICTBEHHBIX CBS3EH,
IIOMCK aHAJIOTOB;

yYMEHHE T€HepUPOBATh UACH U ONPEACIATh CPEACTBA, HEOOXOAUMBIE JIJIsl UX pealn3aluy;
YMEHHE OMPEIEINATh LENH U 33J]a4l JeSTeIIbHOCTH, BRIOUPATh CPEACTBA pealu3aliy LeIu 1
MIPUMEHATH UX Ha TIPAKTHKE;

MCIOJIb30BAHNE PA3JIMYHBIX HCTOYHUKOB MH(OpMAIINY, TOHUMaHUE 3aBUCUMOCTH COJICPKAHUS U
(dbopMbI ipeacTaBneHUss THGOPMAIUH OT IieJiell KOMMYHUKAIIUY U aipecaTa.

B oGactu npeaMeTHBIX pe3yJabTaTOB 00pa30BaTEIbHOE YUPEKICHHUE 0011eT0 00pa3oBaHus
MPEIOCTABIIACT YUSHUKY BO3MOXKHOCTh Ha CTYINEHU CPEHEro (IIOJHOT0) 00111ero o0pa3oBaHus HAYYUTHCS:
B [TI03HABATEIbHOU cepe:

® J1aBaTh ONPEJEIICHUS HAyUYHBIM MTOHSATHUSM;

® OIUCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBOIMMBIE SKCIIEPUMEHTHI, UCIIONIb3YS IS
3TOT0 €CTECTBEHHBIN (PYCCKMIA) SI3bIK U A3bIK XUMUH;

® OIHKCHIBaTh U Pa3INyaTh U3yUYEHHBIE KJIACChl HEOPIrAaHUUYECKUX U OPraHUYECKUX COCIUHEHMM,
XUMHUYECKHE PEAKIUY;

® KJIAaCCH(PUIUPOBATH U3YUEHHBIE OOBEKTHI U SBICHHUS;

e Ha0JMOIaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIHHO MPOBOJUMBIE ONBITHI, XUMUYECKHE PEaKIiHy,
MPOTEKAOIIKE B IPUPOJIE U B OBITY;

e JieNaTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOIIOCHUM, N3YYEHHBIX XMMHUUECKHUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJOTUHU CO CBOMCTBAMU U3Y4YCHHBIX;

® CTPYKTYpUpPOBAaTh U3YYEHHBII MaTepHall;

® HHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIINIO, TOTYYEHHYIO U3 APYTUX UCTOYHUKOB;

® ONHCHIBATh CTPOCHHE aTOMOB 1eMeHTOB |-1V neprosoB ¢ ncnoab30BaHUEM IEKTPOHHBIX
KOH(UTrypanuii aToMOB;

® MOJEIUPOBATh CTPOECHUE IPOCTEUIINX MOJIEKY] HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB,
KpPHUCTAJUIOB;

B IICHHOCTHO-OPHUEHTAIIMOHHOH cdepe:

® aHAIM3MPOBATH M OLICHUBATH IMOCIIEACTBUS JJIS OKpPYXKAIOIEeH cpesibl OBITOBOM M MPOU3BOICTBEHHOM
NeSITeIbHOCTH YeJIOBEKa, CBA3aHHOM C repepadOoTKOMN BEIIECTB;
B TPYJIOBOH cepe:

® TIPOBOAUTH XMMHUYECKUN IKCIIEPUMEHT;
B chepe dU3nUeCKOl KYIBTYDHI:




® OKa3bIBaTh IIEPBYIO [IOMOILb IIPU OTPABJICHUAX, 0JKOrax U APYrUX TPaBMaX, CBSA3aHHBIX C
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYIOBAHUEM.

Boinycknux nayuumcs:
* OMUCBIBATH CBOMCTBA TBEPABIX, KHUIKHUX, Fa3000pa3HbIX BEILIECTB, BHIJACIAS UX CYIIECTBEHHBIE
MIPU3HAKH;
* XapaKTEepU30BaTh BEILIECTBA [10 COCTABY, CTPOEHUIO U CBOMCTBAaM, yCTAHABIUBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEX/y TaHHBIMU XapAaKTEPUCTUKAMMU BEILIECTBA;
* PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUH «aTOM», «MOJIEKYJIa», «XUMUYECKHUM
AJNEMEHT», «IIPOCTOE BEILIECTBOY, «CIIOKHOE BEILIECTBOY», «BAJIEHTHOCTH), UCIHOJb3Ys 3HAKOBYIO
CUCTEMY XUMUU;
* 1300paxkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIbI0 XUMHUECKUX (DOPMYJIT U CYIITHOCTD
XUMHUYECKUX PEAKLMI C MOMOIIBI0 XUMUUYECKUX YPaBHEHMUI;
* BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, & TAKKE MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUSX IS OLICHKU UX MPAKTHYECKON 3HAYNMOCTH;
* CPAaBHUBATh IO COCTABY OKCHUbl, OCHOBAHHSI, KUCIIOTBI, COJIU;
* KJIacCU(UIMPOBATH OKCHJIBI K OCHOBAHUS IO CBOMCTBAaM, KMCIIOTHI U COJIU TI0 COCTaBY;
* OMUCHIBATh COCTAB, CBOMCTBA U 3HAYCHHE (B MPUPOJIE U MPAKTHUECKON AeATEIHHOCTH
4eJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPOJIa U BOAOPO/Ia;
* 1aBaTh CPABHUTEJILHYIO XapAKTEPUCTUKY XMMHUYECKUX JJIEMEHTOB U BKHEUILINX COEIUHEHUN
€CTECTBEHHBIX CEMENCTB IEJIOYHBIX METANIOB U FaJIOT€HOB;
* IOJIL30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCYI0M;
* MPOBOJUTH HECTIOKHBIE XMMUYECKUE OIBITHI M HAOIOICHUS 32 U3MEHEHUSIMHU CBOHCTB
BEILIECTB B MPOIIECCE UX MPEBPAIEHUI; COOMI0aTh MPaBIIa TEXHUKUA O€30MaCHOCTH MPU
MIPOBEICHUM HAOIIOACHUI U OMBITOB;
* pa3nuyaTh YKCIEPUMEHTAIBHO KUCIOTHI U IIETIOYH, IT0JIb3YACh HHAUKATOPAMHU; OCO3HABAThH
HEOOXOMMOCTh COOIIO/IEHUST Mep O€30MacCHOCTH MPHU 0OPAIEHNH C KUCIOTAMHU U IIEJI0YaMH.
Boinycknuk noayuum 603mM0MCHOCHIb HAYYUMbCA:
* TPaMOTHO 00paniaThCs C BEIIECTBAMU B IOBCEIHEBHOM KU3HH,
* 0CO3HaBaTh HEOOXOIUMOCTb COOIIOACHUS MPAaBUII IKOJIOTHYECKH O€30MacHOTO MOBEICHUS B
OKpY aroulen MPUPOTHON CPELIE;
* IOHUMATh CMBICII U HEOOXOAUMOCTh COOJIOJICHHS TIPEANMCAHUI, TTpeIaraéMbIX B
MHCTPYKIUSX 110 UCIIOJIBb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.;
* HICTIONIb30BaTh MPUOOPETEHHBIEC KITFOUEBhIE KOMIIETEHTHOCTH TPU BBITIOJIHEHUN
MCCIIEIOBATEILCKUX MPOEKTOB MO N3YYESHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHUS U PaCIIO3HABAHMUSI
BEILIECTB;
* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOM U MMCbMEHHOMN
KOMMYHUKAIIMH TPU pabOTe ¢ TEKCTaMHU YUYEOHHKA U IOTIOJTHUTEILHOH JINTEpaTypoil,
CIPABOYHBIMU TaOJIUI[AMU, IPOSBIISATH TOTOBHOCTh K YBaKEHUIO HHOM TOUKHU 3pEHUS IPU
00CYXJICHUH PE3YJIHTATOB BHITTOJIHEHHON paOOTHI;
+ 00BEKTUBHO OIICHUBATh MHGOPMAIIHIO O BEIIECTBAX M XUMUUYECKUX TPOIECCaX, KPUTUUECKH
OTHOCHUTBCS K ICEBJAOHAYUYHOM MH(pOpMAIK, HeTOOPOCOBECTHON peKIamMe, Kacarolencs
WCIIOJIb30BaHUs PA3IMYHBIX BEIIECTB.
Ileproanyecknii 3aKOH M MEPUOAUYECKAA CUCTEMA XUMHYECKHUX JIEMEHTOB
. . MenaeneeBa. CTpoeHue BelecTBa
Boinycknux nayuumcs:
* KJIaCCU(PUIIMPOBATh XUMUUYECKHE PJIEMEHTHI HA METaJIIbl, HEMETAJIJIbI, DJIEMEHTBI, OKCHJIBI U
TUIPOKCU/IBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIE AJIEMEHTHI (Ta3bl) AJI1 OCO3HAHUS BaXKHOCTH
YIIOPSIIOYEHHOCTH HayYHBIX 3HAHUN;
* PaCKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menneneesa;



* OTIMCHIBATh U XapaKTEPHU30BaTh TAOIHMYHYIO (OPMY MEPUOTUIECKON CHCTEMbI XUMHUYECKUX
3JIEMEHTOB;

* XapaKTEPU30BaTh COCTAB ATOMHBIX SIIEpP U PACHpEACICHUE YHCIIA SJIEKTPOHOB 10
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHUX 3JIEMEHTOB MaJIbIX MEPHUOI0B NEPUOIUUYECKOM
CHUCTEMBI, a TaKXK€ KaJIus U KaJlbI1s;

* pa3auyaTh BUJIbI XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJIEHTHYIO
HEMNOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh AIEKTPOHHO-UOHHBIC (DOPMYIIBI BEIIECTB, 00PAa30BaHHBIX XUMHUUECCKUMHU CBSI3SIMU
pa3HoOro BUJA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIIMYECKUX PEIIETOK:
WOHHBIX, aTOMHbBIX, MOJICKYJISIPHBIX, METAJLTMYECKHUX

* XapaKTEPU30BaTh XUMUYECKHUE PJIEMEHTBI U UX COCIMHEHUSI HA OCHOBE IMOJIOKEHUSI JIEMEHTOB
B IEPUOINIECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* OIIMCBHIBATH OCHOBHBIE ATanbl OTKPbITUS . 1. MenaeneeBbiM NepruoIn4ecKoro 3aKOHa U
MEPUOANYECKON CUCTEMbI XUMUUYECKUX JIEMEHTOB, )KU3Hb U MHOTOOOPa3HYI0 HAYUHYIO

eI TEIbHOCTh YYEHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHUE MEPUOANYECKOTO 3aKOHA U
MEPUOIMYECKON CUCTEMBI XUMHUYECKUX 3iemeHToB /. 1. Menneneena;

* OCO3HABATh HAYUHbIE OTKPBITUS KaK PE3yJIbTaT JJIUTEIIbHBIX HAOIIOICHUN, ONIBITOB, HAYYHOU
MOJIEMUKH, IPEOIOJICHUS TPYAHOCTEN U COMHEHHUM.

Bovinycknuk noayuum 03mM0oMCHOCIb HAYYUMbCA:

* OCO3HABaTh 3HAYECHUE TEOPETUUECKUX 3HAHUM ISl TPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKA;

* OTIMCHIBATh U3YUYCHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSISI JIOTUKY CHCTEMHOTO aHaJIn3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJIMYECKON CUCTEMBlI XUMHUYECKUX 3JIEMEHTOB
TUTSE OOBSICHEHUS U TIPEJIBUJICHHUSI CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBATh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YIIyOJIeHUS 3HAHUH 00 UCTOPUH
CTAHOBJIEHUS XUMUYECKON HAayKH, €€ OCHOBHBIX MOHATUN, IEPUOIUUYECKOT0 3aKOHA KaK OJTHOTO
13 BOKHEUIINX 3aKOHOB MIPUPOJIbL, & TAKKE O COBPEMEHHBIX JOCTUKECHUSIX HAYKU U TEXHHUKU.
MHoroo6pa3ue XUMHYECKUX peaKkui

Buvinycknux nayuumcsa:

* OOBACHSATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIIUITHAILHOE OTJIMUKE OT (PU3NYECKUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIINA;

* YCTAaHABJIMBATh MPUHAIJIEHKHOCTh XUMUYECKONW PEAKIUHU K OMPEACIEHHOMY THUITYy MO OJIHOMY
13 KJIACCHU(PUKAMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTABy MCXOAHBIX BEIICCTB M MPOJTYKTOB
peakuy (peakiuu COCAMHCHUS, Pa3I0KCHHS, 3aMCIICHUSI U 00MeHa); 2) MO BBIACICHUIO WITH
TTOTJIONIEHUIO TEIIOTHI (PEAKIIMKA IK30TEPMHUECCKAE M DHIOTECPMHUYCCKHE); 3) MO0 HW3MCHEHHIO
CTETICHEeW OKHUCJICHUS! XMMUYECKUX DJIEMEHTOB (PEaKIMU OKHCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC);
4) o 0OpaTUMOCTH MpoIiecca (peakiu 00paTUMbIC B HEOOPAaTUMBIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA,

* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUUECKOTO PAaBHOBECHS;

* COCTaBJISITh YPABHEHHUS 3JICKTPOJUTHUECKON AUCCOLUAIMU KUCIIOT, MIEJIOYEH, COJICH; TTOJTHBIE
W COKpam¢HHbIE WMOHHBIE YpPaBHEHMSI peaknuii o0OMEHa; YpPaBHEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIU;

* IPOTHO3UPOBATh TMPOAYKTHl XHUMHUYECKHX pEakuui 1o ¢opMyaaM/Ha3BaHUSIM HUCXOJHBIX
BEIIIECTB; ONPEIETSATh UCXOTHBIC BEIIeCTBA MO (opMyIamM/Ha3BaHHUSAM TIPOYKTOB PEaKIIHH;

* COCTaBJISITh YpPAaBHEHUS PEAKIUM, COOTBETCTBYIOIIMX TOCIEI0BATEILHOCTU («IIETIOUKE))
MPEBPAICHUN HEOPTAHUYECKUX BEIIIECTB PA3JIMYHBIX KJIACCOB;

* BEISIBJIATH B ITPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUJIETEIHCTBYIOIIUE O MPOTEKAaHUU
XUMHUYECKOW pEaKIINH;



* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA;

* ONPENIEIATh XapaKkTep Cpebl BOJHBIX PACTBOPOB KUCJIOT U IIEI0YEH 10 U3MEHEHHUIO OKPACKHU
WHJMKaTOPOB;

* IPOBOJIUTHh KAYECTBEHHBIC PEAKIIMH, TOATBEPKIAFONIME HATUIUE B BOJHBIX PACTBOPAX
BEILECTB OTJEIbHBIX KATUOHOB U aHUOHOB.

Buinycknuk nonyuum 603M0MCHOCIb HAYYUMBCA

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSIM;

* IPUBOJUTH IIPUMEPHI PEAKLIUN, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX BEUIECTB;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JCHCTBUS PA3IMUHbBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHUYECKOW peaKLuu;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JCHCTBUS PA3IMUHbBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
PaBHOBECHSI.

MHoroo6pa3ue BelecTs

Buvinycknuk nayuumcsa:

* ONPENEIATh MPUHAMIEHKHOCTh HEOPTAHUYECKUX BEILIECTB K OJJHOMY U3 U3YUYEHHBIX
KJIACCOB/TPYIII: METAJUIBI M HEMETAJLIbI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

* ONPENIEIATh BAJICHTHOCTh U CTENEHb OKHUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISATh (POPMYIIBI HEOPTaHUUECKUX COCTUHEHUN MO BAJICHTHOCTSIM M CTENIEHSIM OKHCIICHHSI
AJIEMEHTOB, a TAKXKE 3aps1aM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHUM U COJICH;

* OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUS! GPU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BelIecTB (METAJJIOB U HEMETAJUIOB) M UX BBICHIMX OKCHJIOB, 00pa30BaHHBIX dJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOOB;

* Ha3bIBaTh OOLIME XUMHUECKHE CBOMCTBA, XapaKTEPHbIE AJI TPYI OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTEPHBIE TSI KAXKI0TO U3 KJIaCCOB
HEOPTAaHWYECKUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH IIPUMEPHI PEAKLUI, TOATBEPKAAIOIIUX XUMUYECKAE CBOMCTBA HEOPTAHUYECKUX
BEIIECTB: OKCUAOB, KUCJIOT, OCHOBAaHHUW U COJIEH;

* OMPENIEIATH BEMIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBIIATh OKUCITUTEIHPHO-BOCCTAHOBUTENIBHBIN OallaHC (11 M3YUYEHHBIX PEaKInii) 10
MPEUIOKEHHBIM CXEMaM pEaKIni;

* IPOBOAUTD JJAOOPATOPHBIE OIBITHI, TOATBEPKAALOIINE XUMUYECKHAE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* IPOBOANTH JTAOOPATOPHBIE OMBITHI MO MOTYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB:
BOJIOPOJIa, KHCIIOPO/Ia, YTIIEKUCIIOrO ra3a, aMMHAKa; COCTABIIATh YPABHEHUS COOTBETCTBYOLINX
pEeaKIHil.

Buvinycknuk nonyuum 603m03#CHOCHb HAYUUMbCA:

* IPOTHO3MPOBATh XUMHYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTABA U CTPOCHHS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTENIbHBIE NI BOCCTAHOBUTEIbHbBIE
CBOMCTBA C YUYETOM CTEIIEHEW OKUCIIEHUS AJIEMEHTOB, BXOJAIINX B €r0 COCTAB;

* BBISIBJIATH CYILIECTBOBAHUE N€HETUYECKON B3aMMOCBSI3H MEXKY BEIIECTBAMU B PSIAY: IPOCTOE
BEILIECTBO — OKCHJI — TUAPOKCUJ — COJIb;

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;



* IPUBOJIUTH IPUMEPHI YPABHEHUN PEaKLUi, JISKALUX B OCHOBE IPOMBIIIIEHHBIX CIIOCOOOB
IIOJIyYEHHs] aMMHUAKa, CEPHOM KUCIIOTHI, YyT'yHa U CTaJH;

* ONUCBIBATH (PU3MUYECKUE U XUMUUECKHE MTPOLIECCHI, SBISIONINECS YacThIO KpyTrOBOpOTa
BEILIECTB B IIPUPOJIE;

* OPraHNU30BBIBATh, IIPOBOJAUTH YUEHUUECKUE ITPOEKTHI IO UCCIIETOBAHUIO CBOWCTB BEILECTB,
UMEIOIIUX BaXKHOE MPAKTUYECKOE 3HAYEHUE.

OPI'AHUYECKASA XUMUA

Pazoen 1. Tema 1. TeopeTuyeckne 0CHOBbI Opranuveckoi xumuu (3 )

®opMHUpPOBAaHUE OPraHUYECKON XMMUU KaK HayKd. Teopus CTPOEHMsI OpraHMYECKUX coeMHEHuH A. M.
bytneposa. Yraepoansiii ckener. Pagukansl. @yHkuroHalbHbIe Tpyniibl. ['omonoruyeckuit psa. ['omosnory.

CrpykrypHas HU30MepHus. Homenkiarypa.
DneKkTpoHHas npupoaa XUMHUYECKUX CBsA3EH B OpPraHUYEeCKHUX COECIMHEHUSX.
Knaccudukanus OpPraHUYECKUX COEMHEHU.

Jemoncrpanun. OOpa3ibl OPraHUYECKUX BEIIECTB U MaTepHanoB. MoJenu MOJEKYJT OpraHHYeCKHUX
BEIIeCTB. PacTBOPUMOCTh OPTraHWYECKUX BEIIECTB B BOAC M HEBOJHBIX pacTBopuTeisx. [lnaBieHwue,
oOyrirBaHUe U TOPEHUE OPraHUYECKUX BEUIECTB. MPUMEPHI Y B B pa3HbIX arperaTHbIX COCTOSHUSIX

Pacuernsnle 3agauyu. HaxoxmeHue MOJICKyIspHOW (OPMYIbI OPTaHHMYECKOTO COSAMHCHHS MO Macce
(06beMy) MPOIYKTOB CTOPAHUSL.

Pasnen 2. YIJIEBOJAOPO/BI (12 )

Tema 2. llpeaenbHble yrieBoaopoasl (ankansbl) (3 1)

Crpoenue ankaHoB. I'omonorunueckuii psa. Homenknatypa u mzomepusa. Pusnueckue U XUMUYECKUE
CBOMCTBa ankaHOB. Peakius 3amemienus. [lonydenue u npumMeHeHne ankaHoB. [IoHATHE O MUKIOATKaHaX.

JdemoncTpanuun. B3peiB cmMecu MeraHa ¢ Bo3ayxoM. OTHOIIEHHME alIKaHOB K KHUCJIOTaM, LIEIOYawm,
pacTBopy nepMaHraHaTa KaJus i OpoMHOM BOJIE.

JlabopaTopHble onbIThI. M3roToBIeHNE MOAENE MOJEKY YII€BOAOPOAOB M TaJIOT€HONPOU3BOHBIX.
IIpakTnueckas padora. 1. OnpeneneHre KaueCTBEHHOTO COCTaBa OPraHUYECKUX COEIMHEHUH.

Tema 3. HenpenesabHble yriieBoaopoasl (4 4)

Auxenbl. Ctpoenue ankeHoB. ['omonornyeckuit psin. Homenknarypa. M3omepus: yrimepoaHoi e,
MIOJIOKEHNSI KpPaTHOW CBSI3H, yuc-, mpauc- n30Mepus. XUMHYECKHE CBOMCTBA: pEaKLUUU OKHCIEHUS,

IIPUCOETUHEHMS, MOJIMMEPHU3ALIUN. [IpumeHeHue QJIKEHOB.
AJIKaJgHeHbl. Crpoenue. CaoiicTBa, IIPUMEHEHUE. IIpupoaHbIin Kay4yK.
Aaxunbl. Ctpoenue anerwieHa. 'omosnoru u uzomepsl. Homenknarypa. ®dusnueckre u XUMHUYECKUE

CBONCTBA. Peaxnuu MIPUCOECIUHEHUS u 3aMEILEHHUS. IIpumeHeHue.

JemoncTpanun. M3rotoeiaeHue Mozene MOJIEKYJI TOMOJIOTOB M u3omepoB. [lomydyenue anermieHa
KapOuIHBIM criocoOoM. B3aumopelicTBie alleTuiIeHa ¢ pacTBOPOM NepMaHTraHaTa Kaius U OpOMHON BOJIOH.
I'openne anerwiena. PasnokeHune kaydyka INPH HarpeBaHWMM W MCHBITAHHE NPOAYKTOB Pa3IOKECHUS.
3HAKOMCTBO c oOpa3uamu Kay4yKOB.

IpakTuyeckas padora. 2. [lonydeHne STUIeHA U NU3YUEHHUE €r0 CBOHCTB.

Tema 4. ApomaTnuecKue yrjieBoaopoanl (apens) (2 1)

Apenbl. Ctpoenue OeHzona. M3omepuss u HOMeHKIarypa. DPU3WYECKHE U XHUMHUYECKHE CBONCTBA
oenzoma. ['omonorn GenHsona. ['eHeTHYeckass CBA3b apOMATUYECKHX YTIIEBOJOPOAOB C JPYTHMH KJIACCAMH
yTJIEBOJOPOIOB.

JemoncTpaunuu. ben3on kak pacTBoputens, ropenue 0enszoina. OTHoeHne 0eH30J1a K OpOMHO BOJIE U
pacTBopy nepmanranata kanus. OKHCIeHHE TOIyoa.



Tema 5. llpupoaHble HCTOYHUKH YIJIEBOAOPOAOB (3 1)

[Tpuponnueriit raz. Hedpte u HedgTenpoaykTel. @usnueckue cBoicTBa. CrocoObl mepepaboTKu HEPTH.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3llaMu MPOYKTOB HeTenepepadoTKH.

Paznen 3. KUCJIOPOJACOIEPKAIIUE OPTAHUYECKUE COEJIUHEHUS (12 4)
Tema 6. CiupTbl ¥ peHoIbI (4 1)

OnnoaromHbIe MpeaesbHble cUpThl. CTpoeHue MOJIeKyl, (yHKIMOHANbHAs Tpynna. Bogopoanas cBs3b.
N3omepust u Homenknatypa. CBoiicTBa MeTaHOA (3TaHOJIA), MOTYYeHHe U TpUMeHeHne. OU3N0I0ruyecKoe

JeicTBHE CIIUPTOB Ha OpraHu3M YeoBeKa.
MHoroaToMHbIC CITHPTHI. OTUIICHTIINKOIIb, TJTUIICPHH. CoiicTtBa, NpPUMEHECHHE.
DeHOoJIbI. Crpoenue MOJICKYJIbI denona. B3aunmnuoe BIIMSIHUE aTOMOB

B MOJEKyJie Ha mpumepe Mosiekyibl (enona. CpoiictBa. TokcuyHOCTh (PeHONA M €ro COECTUHEHHI.
[Ipumenenne  denoma. ['eHermueckas  CBs3b  COUPTOB U (eHONMa ¢ yIIeBOJOPOIAMH.
JlaGopaTopHble ombIThl. B3aumojeiictBue ¢eHona ¢ OpOMHOW BOJOH M PAacTBOPOM THIPOKCHIA
Hatpusi. PactBopenume rmimnepuHa B Boje. Peakmus  mmnepuHa ¢ rugpokcugom  meau(ID).
PacuerHnble 3agaun. PacyeTsl 10 XMMHUYECKUM YPABHEHUSIM IIPU YCIOBHH, YTO OJHO U3 PEArupyronimux
BEILIECTB JIJaHO B U30OBITKE.

Tema 7. Aabaeruabl, KeTOHbI, KAPOOHOBbIE KNCJIOTHI (4 4)

Anpperunbl. Kemonsi. CtpoeHue monekyn. DOyHKIMOHANbHAs rpynna. M3omepuss U HOMEHKIATypa.
dopmanbaerul M aueTalbJerujl: CBOMCTBA, MOJIYYEHUE W NpPUMEHEHUue. Ayemon — npeocmasumens

KemoHO8. Ilpumenenue.
OnHOCOCTaBHBIE TIpenenbHbIe KapOOHOBBIE KUCIOTHL. CTpoeHne Mojiekyn. PyHKIHMOHAIbHAS TpPYIIa.
Nzomepus u HOMEHKJIaTypa. CaoiicTBa KapOOHOBBIX KHCJTIOT. [Tpumenenue.
Kpatkue CBEICHMUS 0 HenpeaenbHbIX KapOOHOBBIX KHCJIOTaXx.

I'eHeTnueckast CcBA3b KAapOOHOBBIX KHUCIOT C JPYTUMH KJIACCaMU OPraHUYECKUX COEAMHEHU.

JlaGopaTtopubie onbIThl. IlomyueHune sTaHans OKHCIEHHWEM >TaHONIA. B3amMoseilicTBue MeTaHans
(aTaHans) ¢ aMMHa4HBIM pacTBopoM okcuaa cepedbpa(l) u ruapokcuaa meau(Il).

JleMoHCcTpanuu. PactBOpenune B aleToHe Pa3INIHBIX OpTaHUYeCKUX BEIIIECTB.

IIpakTnueckas padora. 3.«CBoiicTBa KApOOHOBBIX KUCIOT.

Pacyernble 3agauu. OmpeneneHne MaccoBOil MM OOBEMHOW JOMM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

Tema 8. Kupbl. YrieBoanl (4 4)

XKupsr. Haxoxnenue B IIpUPOLE. CaoiicTBa. IIpumeHnenue.

Morwwue cpeocmesa. Ilpasuna 6ezonacnozo obpawjenusi co cpedcmeamu  ObIMOBOU  XUMUU.

I'moxo3a. Ctpoenue Moisekynsl. CBolicTBa ritoko3sl. [Ipumenenne. Caxaposa. CBoiCcTBa, IPUMEHEHUE.

Kpaxman u nemitronoza — mpencTaBUTENIM NPHUPOIHBIX MOJUMEPOB. Peakius NOJUKOHAEHCAIUH.
dusnyeckue M xumuueckue cpoiictBa. Haxoxnenuwe B mpupoge. [IpumeHeHune. AneTaTHOE BOJIOKHO.

JlabopaTopHbie ONbITBI. PacTBOPUMOCTB KHMpPOB, [OKa3aTEIbCTBO HMX HENPENEIBHOIO XapakTepa,
oMbuleHHE  kHUpoB.  CpaBHEHHME  CBOWCTB  MbUIA M CHHTETMYECKMX  MOIOLIMX  CPEJICTB.

B3anmogeiicteue timoko3sl ¢ runppokcugom menu(ll). BzammogeiicTBue TIOKO3BI ¢ aMMHUAYHBIM
pacTBOpoM OKcHJIa cepebpa(l).

B3anMogeiicTBre caxapossl ¢ THAPOKCUAOM Kanblus. B3aumoneicTBue kpaxmana ¢ HogoM. ['maponus
Kkpaxmana. O3HakoMJIeHHE ¢ 00pa3liaMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JeMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3liaMy MOIOIIUX U YUCTSIIUX CPeACTB. M3ydeHne HHCTPYKIUH MO
UX COCTaBYy U MPUMEHEHUIO

IIpakTnueckasi padora. 4. Pemenue SKCIepUMEHTAIBHBIX 3a7jady Ha MOJY4YEHHWE M paclio3HaBaHHE
OpPraHMYECKUX BEIIECTB.

Pasnen 4. A3OTCOJIEP)KAILIUE OPTAHUYECKHUE COEJUHEHUS (4 1)



Tema 9. AMUHBI H AMUHOKHCJIOTHI (2 1)
Amunbl. CrpoeHue Mosekyl. AmuHorpynna. @u3znyeckue M XUMHUECKHE CBOMCTBA. AHWIMH.

CaoiicTBa, MPUMEHEHHUE.
AMMHOKHUCIOTBI. M30oMepus u HoMmeHkinatypa. CBOHCTBAa. AMHHOKHCIOTHI Kak aM(OTEpHbIE

opranuueckue coequHenus. [Ipumenenue.
demoncrpauuu. Okpacka TKaHM  aHWIMHOBBIM  KpacuteneM.  Jloka3aTenbCTBO — HaIUYMs

(GYHKIIMOHAJIBHBIX TPYIII B PACTBOPAaX aMHUHOKHCIIOT.

Tema 10. beaxu (2 4v)

Beaku — npupoansie mnomumepbl. CoctaB u crpoeHue. dusnueckne U XUMHYECKHE CBOMCTBA.
IIpeBpamienne  OenxkoB B opraHusme.  Ychmexu B HM3Y4eHMM U CHHTe3¢  OEIKOB.

Xumusa u 370poBbe uyenoBeka. JlexkapcrBa. IIpoGiieMbl, CBA3aHHBIE ¢ INPUMEHEHUEM JIEKAPCTBEHHBIX
IIPENapaToB.

JlemoncTpauuu. L[BeTHbie peakuuu Ha Oesku (OMypeToBas 1 KCAHTOIIPOTEHHOBAS PEAKIIH ).
OOpa3s1bl JIEKAPCTBEHHBIX MPEMApPaToB M BUTAMHUHOB. OOpa3Ibl CPEICTB TUTUEHBI M KOCMETHKH.

Paszpgen S. BBICOKOMOJIEKYJISAPHBIE COEIUHEHUA (4 1)

Tema 11. CunteTndeckue nojaumepsi (4 1)

[lonsiTie 0  BBICOKOMOJEKYJSPHBIX  coeAuHeHMsX. llomumepbl, mosydaeMble B peakUUax
nonuMepuzaiuu. Ctpoenue wmonekyn. llommatunen. Ionunponunen. @enongopmanvoecuonsvie cmonvl.
CuHTeTnueckue Kay4yKH. Crpoenue, CBOIICTBa, HOJTyYeHUe u IIPUMEHEHHUE.
Cunrernueckue BOJIOKHA. Kanpon. JlaBcaH.
Jemoncrpamuu. OOpa3mpl IIaCTMAacC, CHUHTETUYECKHX KAyYyKOB W CHHTETHYECKHX BOJIOKOH.

TEOPETUYECKHUE OCHOBbI XUMHUHU

Tema 1. Baxuelilmue XuMu4YecKue MOHATHS U 3aKOHBI (3 1)
AtomMm. XUMUYECKU T 3JIEMEHT. H3oTomsl. IIpocTeie u CIIOXKHBIE BEIIECTBA.
3aKOH COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUs M MPEBpALICHUS SHEPTUU MPU XUMHUYECKUX
peaxkuusx, 3aKOH IMOCTOSIHCTBA COCTaBa. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

Tema 2. Iepuoauveckuii 3aKOH U nepuoanyecKast cucrema
XUMHYECKUX 3JICMEHTOB J. . MennesneeBa Ha OCHOBE
yUeHHsi 0 CTPOeHuH aTomMoB (4 1)

Amomnvie opbumanu, s-, p-, d- u f~onexkmponvi. OCOOEHHOCTH pa3MEIIECHHUS JICKTPOHOB 0 OPOUTAIIIM B
aToMax MaiblX U OoNbIIMX MepuoaoB. CBSA3b MEPUOAUYECKOTO 3aKOHA M TEPUOAMYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB C TEOpHUEH CTPOEHUs aTOMOB. Kopomxuii u OIUHHBIL Bapuanmvl maodIuybl
Xumuueckux 2nemenmos. Ilonodcenue 6 nepuoouueckou cucmeme Xumuueckux oanemenmos J{. M.
Menoeneesa 6000poda, 1aAHMAHOUOO8, AKMUHOUOOB U UCKYCCMBEHHO NOJVYEHHbIX DJIeMEHMO8.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB.

Hemoncrpauuu. [ICXD JINUM, tabnutibl «MeKTPOHHBIE 000JIOYKHA aTOMOBY

Tema 3. Ctpoenue BemecTBa (5 4)

Xumuyeckass cBsA3b. lonHas cBA3b. Kartumonsl u aHnoHsl. KoBajeHTHas HemosspHas CBS3b.
KoBanentHast mosspHasi CBSI3b. DJIEKTPOOTpULATENbHOCTh. CTENeHb OKHUCIIeHUs. Merauimyeckas CBS3b.
Bonopoanas cBa3b. IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHUYECKUX M OPraHMYECKHUX BELIECTB.
Tumer KPUCTAIITMYECKUX peueTox u CBOMCTBa BEIIIECTB.
[TprurHBI MHOTOOOpa3us BEIIECTB: U30MEPHsi, TOMOJIOTHS, aJUIOTPOIIUS, U30TOIHS.



Jlucnepcruie cucmemsi. Konnmougueie pacTBOPBHI. 3ouu, resu.
JeMoHcTpanuu. Mojaenu HOHHBIX, aTOMHBIX, MOJEKYJISPHBIX H METALIUYECKHX KPUCTAIUTMUECKUX
pereTok. OOpa3Ibl MUIIEBBIX, KOCMETHYECKUX, OMOJIOTHUECKIX M MEIUITMHCKHUX 30JIe U Tenei. D dexT
Tunnans. Moaenu MOJIEKYJI U30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peaxkuuu (7 1)
Knaccudpukanus  XUMUYECKMX  peakUMid B HEOPraHMYeCKOM UM OpPraHMYecKOl  XHUMUHU.
CKOpoCTh peakiiny, €e 3aBUCUMOCTh OT pa3indHbIX (GakTopoB. Katanmus u katanuzatopsl. OOpaTuMOCTh
peakuuii. Xumuueckoe paBHoBecue. (CMelleHHe paBHOBECHUS O] ACHCTBUEM pAa3IMYHBIX (PAKTOPOB.
[TpuHIMn Jle Hlarense. [IpousBoacTBo CEpHOU KHUCJIOTBI KOHTaKTHBIM CII0COOOM.
OnexTponutuyeckas aucconuanus. CuiabHble u cialble AekTponuTbl. Cpeaa BOAHBIX PACTBOPOB:
KHCJIasl, HeUTpaiabHasi, menounas. Bonopoaueiit nokasareins (pH) pactsopa.
['unponus OpraHUYeCKUX u HEOPraHUYEeCKHNX BEILIECTB
JdemoncTpaumnu. Pa3znuuHble THIBI XMMHUYECKUMX PEAKLHM, BHICOOIBITHI [0 OPraHUYECKONM XHMUHU,
BujeoPpriibM «OCHOBBI MOJIEKYJISIPHO- KHHETHYECKON TEOPHI.
JlabGopaTopHble ONbIThI. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT KOHIICHTPALIMH, TEMIIEPATyphl, PUPOJIbI
pearupyroumux BeulecTB, PasiioxkeHue nepokcuaa BOAOPOAA B NMPUCYTCTBUU Karanusatopa. OnpeneneHue
cpeabl pactBopa c MMOMOUIBIO YHUBEPCAIBHOTO WHJIMKATOpa.

HEOPI'AHUYECKASA XUMUA

Tema 5. Metasisl (7 1)

[TonoxxeHne MeTaJlJIOB B MEPUOJMYECKON cucTteMe xumuueckux anemeHnToB . M. Menneneesa. O6mue
CBOWCTBA METAJJIOB. DJEKTPOXUMHUUYECKUH psJl HampspkeHU MertayioB. OOmme crnocoObl MOTyYeHHs
MeTaiioB. CrutaBbl. DJEKTPOJIM3 PacTBOpPOB M paciuiaBoB. [loHste o koppo3un meramioB. CriocoOsbl
3aLUThI oT KOPPO3HHU.

O030p MeTauioB TNIABHBIX HOArpynn (A-Trpymim) MEepHOAMYECKOW CHCTEMBl XMMHYECKHX 3JEMEHTOB.

O0630p MertayioB moOouHbIX noarpynn (b-rpymmn) nepruoanyeckol CHUCTEMBbl XMMHMUYECKHX 3JIEMEHTOB
(menp, LWHK, KEJE30). Oxcupt u TUIPOKCHIBI METaJLIOB.

Jemoncrpanuu. O3HakoMIIeHHE ¢ 00pa3laMi METaJUIOB M UX COeIMHEHUH, CIIIaBhl,

B3alMO/ICHCTBHE METANIOB C KUCIOPOAOM, KUCIOTaMH, BOJIOM; T0KA3aTeNbCTBO aM(pOTEPHOCTH AITFOMUHUS
U ero I'MJIpOKCUAa, 00paslibl MeH, JKesle3a, XpoMa, UX COeIMHEHHI; B3auMo IeficCTBHE MeJIU U JKene3a ¢
KHCIIOPOJIOM; B3aUMOJIEHCTBUE ME/IU U JKeJie3a C KUCIOTaMU (CepHasi, CoJIsiHas), MOIy4eHHEe THIPOKCHIA
MeH, XpoMa, OKCHJA MEIIU;

B3alMO/JICIICTBHE OKCHUJIOB U THIPOKCHI0B METAIIJIOB C KUCIOTaMU; J10Ka3aTeIbCTBO aM()OTEPHOCTH
coenunenunit xpoma (111).

Pacyernble 3a1a4u. PacueTsl 10 XUMUYECKUM YPABHEHUSM, CBSI3aHHBIE C MACCOBOM JTOJIEH BBIXO/IA
IIPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 6. Hemetasinl (9 4)

00630p cBOICTB HeMETATOB. OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TUITMYHBIX HEMETAJIJIOB.
Oxcunpl HEMETAIIIIOB U KMCIIOPOICOAEpKAIME KUCIOTEL. BonopogHble coeTMHEHNsT HEMETAILIOB.
['eneTnyeckas CBSI3b HEOPraHMUECKUX M OPraHUYECKUX BelecTB. brIToBas XuMuyeckasi T[paMOTHOCTb

JemoncTpanuu. O6pa3ipsl HEMETAJUIOB; MOJIENTU KPUCTAIUTMYECKUX —PEILIEeTOK, anMmasa, rpadura,
MOJIy4eHHEe aMMHaKa 1 XJI0pOBOJ0PO/ia, paCTBOPEHNUE UX B BOJIE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BelecTB. CKUraHue YIiis U CEPhI B KUCIOPOJE, ONPEAEICHNE XUMUUECKUX CBONCTB
MIPOJYKTOB CrOPaHMsl, B3aUMOJICHCTBUE KOHII. CEPHOM, KOHII. U pa30aBIeHHON a30THON KUCIIOT C MEAbIO,
BUICOMIBM «XUMUS BOKPYT HACH.

IIpakTukym. 1. Penenne skcriepiMeHTaIbHBIX 337a4 110 HEOPraHUYECKON XUMUU;
2. pelieHue dKCIepUMEHTAbHBIX 3a/1a4 IO OPraHuYeCKOi XUMHH;
3. moxy4eHue, coOupaHue U pacro3HaBaHUE Ta30B.

TemaTnuecknii miaan 10 kiaace



Ne Haumenoeanue pazoenoe u mem |Konuuecmeo| U3 nux(xoauuecmeo uacoe)
n/n uacoe
(6cezo) |Koumponwvusie|llpakmuueckue|llpoexmnuie,
pabomut paoomot mecmoeuwie,
meopuecKue,
IKCKypcuu u
m.o.(yuumulean
cneyu@guky
npeomema)
1 Pazgen 1. TeopeTnueckue 0CHOBBI 3
OpPraHUYECKON XUMUUI
2 |Paznmen 2. YrieBogopoabl 12 1 2
3 |Paznen 3. Kucnopopaconepxkaiiue 12 2
OpraHUYeCKUEe COCANHEHUS
4 (Paznmen 4. Azorcoaepikaiiue 4
OpraHUYECKUE COCAMHEHUS
5 |Paznen 5. BeicokomoeKysipHbIe 4 1
OpPraHMYECKHEe COCTUHEHUS
35 2 4

TemaTnueckni miaan 11 KJIACC

No
/1

HaumenoBanue pa3aenos u Tem

KonuvectBo
4acoB
(Bcero)

13 HUX(KOJIMYECTBO YacOB)

Konrponsaeie | IIpaktuueckue |IIpoektHble,
paboTsl paboTsl TECTOBBIE,

TBOpYECKHE,
9KCKYPCHH U
T.1.(Yy4UTBIBAS

cneuuduky
IpeMeTa)
1 |Tema 1. Baxueiinmme XuMHuecKre ITIOHITHSI ¥ 3aKOHBI 3
Tewma 2. [lepuoanueckuii 3aK0H U IEpUOANYECKAs] CUCTEMA 4
2 |xumuueckux syemeHToB JI. Y. MenaeneeBa Ha OCHOBE
Y4E€HUsS O CTPOEHUH aTOMOB
Tewma 3. CTpoeHue BemnecTa 5
Tema 4. Xumuueckue peakiuu 7
Tema 5. Metamisl 7
Tema 6. Hemeramibl 9 3
35 3 3

1. OueHnka ycTHOIO OTBeTA.

OTMeTKa «5» :

- OTBET MOJHLIN U HpaBHHLHLIf/'I Ha OCHOBAHWH U3YYCHHBIX TCOpHﬁ;
- MaTcpuall U3JI0KCH B OHpG}ICJ’ICHHOﬁ JIOTHYSCKOU MOCJICI0OBATCIIbHOCTHU, TUTECPATYPHBIM A3BIKOM,

- OTBET CaMOCTOSATEIbHBIMN.

OTMeTKa «4» |

- OTBET IOJIHBIN U MPaBUIbHBIN HA CHOBAaHUH U3YYCHHBIX TEOPUIA;
- MaTepHall U3JI0’KEH B ONPEACIICHHON JIOTUYECKON IMOCIEI0BATEILHOCTH, TPH 3TOM JIOMYIIEHBI ABE-TPH
HECYIIECTBEHHBIE OITUOKH, HCTIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

Ormerka «3» :

Cucmema oyenueanus 6 npedmeme xumus:

- OTBCT HOHHBIﬁ, HO IIpH 5TOM JOIIYyHICHA CYIICCTBCHHAA OIIIMOKA MIIH OTBET HCHOHHBIﬁ, HECBS3HBIM.

OTMeTKa «2»:




- Tpu OTBEeTE OOHAPY)KEHO HEMOHMMAaHHE yYallUMCs OCHOBHOI'O COJEp>KaHUsl y4eOHOro marepuaiia Hid
JIOTYIIIEHBI CYIECTBEHHBIC OITMOKH, KOTOPBIE YYAIIUHCS HE MOXKET UCIIPABUTH MPU HABOMSIIIUX BOIPOCAX
YUUTENs, OTCYTCTBHE OTBETA.

2. OueHka KCnepUMeHTAIBHBIX yMeHui. O1ieHKa CTaBUTCS HA OCHOBAaHWH HAOJIIOICHUS 32 YUAIIUMUCS U
MUCBMEHHOT0 OTYeTa 3a paboTy.

Ot1meTka «5»:

- paboTa BBINOJIHEHA MOJHOCTHIO U IPABUIIbHO, CAEJaHbl IPaBUIIbHbIC HAOIIOACHUS U BBIBOIBI,

- DKCIEPUMEHT OCYIIECTBIICH IO IJIaHy C YYETOM TEXHHKHU O€30MMaCHOCTH M TIPABHII pabOTHI C BEHICCTBAMH
1 000pyI0BaHUEM;

- TIPOSBIICHBI OPTraHU3AIMOHHO - TPYIOBbIE YMEHUS, MOACPKUBAIOTCS YUCTOTA pabOUEro MecTa U MopsI0K
(Ha cToJyie, 5KOHOMHO HCIOJIB3YIOTCSl PEAKTHUBBI).

OTmeTKa «4» .

- paboTa BBINOJHEHA MPAaBUIBHO, CJAENaHbl IMpaBUIbHbIE HAONIONEHUS M BBIBOJBI, HO NPU 3TOM
IKCIIEPUMEHT TPOBEACH HE TOJHOCTHIO WIIH JIOMYIICHBI HECYIIECTBEHHBIC OMTUOKH B paboTe ¢ BEMIECTBAMU
1 000pyIOBaHUEM.

Ot1meTka «3»:

- paboTa BBHINOJHEHA MPAaBUILHO HE MEHEEe YeM HAIOJIOBUHY WIIU JOIYIEHA CYIECTBEHHAs OIMOKa B X0/Ie
HKCIIEPUMEHTA B OOBSCHEHUH, B OOPMIIEHUH pabOTHl, B COOJIOJCHUH MPABWI TEXHUKH O€301MacCHOCTH Ha
paboTe ¢ BelecTBaMu U 000PYJOBaHUEM, KOTOPAasi UCIIPABIISIETCS MO TPEOOBAHUIO YUUTEISL.

OT1MmeTKa «2»:

- JomyiieHsl nBe (U Oojee) CyIIeCTBEHHbIE OMIMOKH B XOJE: OKCIEPUMEHTa, B OOBSCHEHUH, B
opopmiieHnn pabOTBI, B COOJIIOJICHUU TPABWI TEXHHKU OC30MACHOCTH TpU paboTe C BEIICCTBAMH H
000py/nOBaHUEM, KOTOPBIE YUAILTUICS HE MOKET UCIIPABUThH JIaXke M0 TPEOOBAHUIO YUUTEIS;

- paboTa He BHINIOJIHEHA, Y YYalllerocsi OTCYTCTBYET AKCIIEPUMEHTAILHBIC YMEHUS.

3. OuneHka yMeHHil pelIaTh pacyeTHbIe 3aJa4H.

OT1merka «5»:

- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OMUOOK, 3a/laya pelieHa paloHaIbHBIM CIIOCOO0M;

OtrMmeTka «4»:

- B JIOTMUECKOM pAaCCYXJCHHM U pEIICHUs HeT CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HeparMoHAIBHBIM CITIOCOOOM, WM JIOMYIIEHO He 00siee IBYX HECYIIECTBEHHBIX OIINOOK.
OrmeTka «3»:
- B JIOTHYECKOM PACCYXJIEHHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa CYIIECTBEHHAas OIIMOKa B
MaTEeMaTHYECKUX pacyeTax.
OTMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHUECKOM PACCYXJACHUH U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.
4. OueHkKa NMMCbMEHHBIX KOHTPOJBHBIX PadoT.
OTmerka «5»:
- OTBET IOJIHBIN U NMPaBUWJIbHBIN, BO3MO>KHA HECYIIIECTBEHHAs OIIHOKA.
OtrMmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OLITHOOK.
OtrmeTka «3»:
- paboTa BBITIOJIHEHA HE MEHEe YeM HAIOJIOBUHY, JIOMYIIEHA OfHA CYIIIECTBEHHAs OMIMOKa U TP 3TOM JIBe-
TPHU HECYIIECTBECHHBIE.
OtrMmeTka «2»:
- paboTa BBITIOJTHEHA MEHBIIIE YeM HAIOJIOBHHY WJIH COJIEPYKUT HECKOJIBKO CYITIECTBEHHBIX OITHOOK.
- paboTa He BBIMOJIHEHA.
[Ipu oreHKE BBITIOJIHEHHS THUCHMEHHOW KOHTPOJBHOW pPaOOThI HEOOXOIMMO YUYWUTHIBATH TPEOOBAHMS
eanHOTo ophorpaduIecKoro pexxuma.
5.0unenka TecToBBIX padoT.

TecThl, cocTosiIIME U3 MATH BOIPOCOB MOKHO HCIIOJIB30BATh MOCJE M3YYEHUS] KaXKJI0ro maTepuana
(ypoka). Tect u3 10—15 BompocoB uCHOIB3yeTCS UId Nepuoaudeckoro KoHtpois. Tect u3 20—30
BOITPOCOB HEOOXOIMMO HCTIOB30BaTh JIJII KTOTOBOTO KOHTPOJIA.

[Ipu olleHMBaHMU UCTIONB3YETCS CIIEAYIOLIas IIKaja: AJisg TECTa U3 MATH BOPOCOB
* HET OIIHOOK — OIIEHKA «5»;



* 0/IHa OIIMOKA - OLIEHKA «4»;
* IBE OITUOKN — OLIEHKA «3»;
* TPU OIIMOKH — OIIEHKA «2».
st recta u3 30 BOpoOCOB:
* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;
* 19—24 npaBUiIbHBIX OTBETOB — OIIEHKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;
* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Onenka nmpoekra.
[IpoexT olleHHBAETCS MO CIACAYIOIINM KPUTEPUSIM:
* coOmroieHue TpeOOBaHUM K ero 0pOpMIICHHIO;
* HEOOXOIMMOCTh M JOCTATOYHOCTD ISl PACKPBITUSI TEMbI IPUBEICHHON B TEKCTE MIPOEKTa MH(POPMAITUH;
* yMeHHE 00yJaromerocs CBOOOJHO U3JlaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B IPOEKTE;
* CIIOCOOHOCTH 00YYArOIIETOCs TOHATh CYTh 33/1aBaCMbIX WICHAMU aTTECTAIIMOHHOW KOMHUCCHH BOIIPOCOB U
chopMyIUPOBATh TOUHBIE OTBETHI HA HUX.

Yueono — memoouueckuii komnnexm.

[Iporpamma mpemnaraercst Ajis padoThl 0 HOBBIM yueOHHMKamM xumuu aBTopoB I.E. Pym3utuca u
@.I'. ®enpamana, npoweqmum skcneptusy PAH u PAO u Bomeamwmm B ®enepaibHblii NEepeyeHb
Y4eOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa3oBaHus W Hayku P® K UCHOIB30BaHUIO B
o0Opa3oBaTenpHOI mpoliiecce B 001eo0pazoBaTenbHbIX yupexaeHuax Ha 2018 — 2019 yuebnslit roa.

1. Pym3utuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocsemenne, 2015

2. Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 knacc. — M.: [IpocBemienue, 2018

3. I'apa H.H. Xumus. [Iporpammer o01ieo0pa3zoBatenbHbIX yupexaeHuii. — M.: Ilpocsemienue, 2015

4. bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. PazBepHyToe TemaTHueckoe IiIaHupOBaHUE
o yueOnukam Pymsutuca I'.E., ®enpamana @.1°., Bonrorpan, Yautens, 2009

5. Xumuueckuii 3kciepuMeHT B mikone. 10 kmace: yueOHo-meroanyeckoe nocooue/O.C.I"'abpusisH,
JLI1.Barnuna.-M.: JIpoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocobue sl yuuTenei o01eo0pa3oBaTeNbHBIX yUPEeKICHUH /
H.H.I'apa (u np.).-M.: [Ipocsemenue, 2009.-111 c.

7. Xumusi: 11 knacc: meronudeckoe nocooue ans yuurens/A.JO.I'pankosa.-M.: ACT, 2006.-158 c.

8. Xomuenko M.I'. COOpHUK 3a/1a4 U yIPaXHEHUN IO XUMHUH.

I[OHO.]IHI/ITCJII)H%\H Jureparypa AJasl YYUTE .

1. HMupaxtuueckuit matepuan mo xumuu ais 10 — 11 kmaccoB: mocobue mis yuutens/A.M.Pagenkuii,
B.I1.I'opuikosa, JI.H. Kpyraukosa.-M.: IIpocsemenne, 1996. — 79 c.

2. Kontponbabie pabotel mo xumun B 10 — 11 kmaccax: mocobue mist yuurenst/ A.M.Panenkwuii.-M.:
IIpoceemenue, 2006.-96 c.

3. Hauwana xumun. CoBpeMeHHBIH Kypc i nocTynatomux B BY3er: yueObnoe mocobue mis BY3os/
H.E.Ky3pmenko, B.B.Epemun, B.A.llonkoB.-9-¢ u3ganue, nepepaboTaHHOE M JIOMOTHEHHOE.-M.:
Ok3ameH, 2005.-832 c.

4. OpraHuyeckass XUMHS B TeCTax, 3agadax W yhnpaxHeHusx. 10 kmacc: ydeOHoe mocobue st
obmieoopaszoBarenbHBIX yupexaenuit/ O.C.I'abpuansan, N.I'.Octpoymos, E.E.Octpoymona. — 2-u3.,
crepeorurt.-M.: [Ipoda, 2004.-400 c.

CpeacrBa 00y4eHusl.

1. TlewaTHbIe MOCOOMS.

Tabnuyol:

[Tepuonnueckas Tabnuia xumudeckux eMerToB [[.M.MenneneeBa

Tabmuira pacTBOPUMOCTH KUCIIOT, OCHOBaHUH, COJIEH

ITopTpeTs! yueHbIX

Crpoenue atoma

Tunbel XUMHYECKUX CBS3CH



HHupopMalinoHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA
e VYyeOHoe 3JeKTpOHHOE n3iaHue «Opranndyeckas XUMHUsD)

e Buptyansnas mkosna Kupumia u Medoaus. Ypoku xumun. 10-11 xmaccesr. — M.: OO0
«Kupumn u Medoauii», 2004

e Xumusa. MynbrumenuitHoe yaeOHoe nocodue HoBoro oopasma. — M.: 3A0 [Ipocsemenue-

MEJINA, 2005.
Texnudeckue cpencTBa 0OyueHHUS:
® HOYTOYyK

Y4eOHO — mpakTU4YecKoe 1 yueOHo — 1abopaTopHOE 00OPYIOBaHUE:

e [Ipubops! n mpucCocoOICHNUS: KOMIUICKT MOCYABl U MPUHAIJICKHOCTEH ISl IPOBEACHHUS
J1a00paTOPHBIX PadOT M MPAKTHYECKUX padOT (IITATHBBI C MPOOUPKAMH, KOJIOBI, MEPHBII
WIAHID, punbTpoBanbpHast Oymara, XMMUYECKUE CTAaKaHbI, CIIUPTOBKH, CTEKIITHHBIC
naJIouku, papdopoBbIe YAIIKH, CITHYKH, TA300TBOHBIC TPYOKH, Ta00paTOPHBIC TATUBBI,
JyYUHBI, BOPOHKH, BECHI, HHIAUKATOPHI).

e PeakTuBBI U MaTepUANBI: KOMIUICKT PEAKTUBOB JIJIsi 6a30BOT0 YPOBHS

HarypasbHbie 0OBEKTHI.

Komrekunu HehTH, KaMEHHOTO YISl M POTYKTOB MEePEpadOTKH, IJIACTMACC, BOJIOKOH
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