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I[HosicHUTEIbHAA 3aNUCKA.

MopaepHu3zaiysi 00pa3oBaHKsl 3aTparMBaeT B TIEPBYIO O4epelb Y4YeOHBbIC TUCIMILIHHBI
€CTeCTBEHHOTO IHKIA, M 3TO, K COXaJeHbIO, HE HICT Ha TOJb3y TMOCIeAHUM. Harmpumep,
IPOMCXOIUT HEYKIIOHHOE COKpAIllEHUE YMCIIa YacOB, BBIJCISAEMBIX HA M3yYCHUE XUMUHU, HO, TEM HE
MEHEe, XUMHsS 10 - TpPeXKHEMY ocTaeTcs (M JO0JDKHA OCTaBaThCs) IOJHOICHHBIM y4eOHBIM
npeameroM. M TpeGoBaHUs K 3HAHUSAM IO XUMHH OCTAIOTCS JOCTAaTOYHO CEPhEe3HbIE, OCOOCHHO
KacaeTcsi 3TO 00YJaIIUXCsl, KOTOphIe BEIOMparoT ciady EI'D mo xumum.

Pabouas mporpamma MmpomneneBTHYECKOro Kypca XMMHUU 7 Kilacca pa3paboTaHa Ha OCHOBE
[TpumMepHO# TporpaMMbl OCHOBHOTO O0IIEr0 00pa30BaHUs 10 XUMUHU U [IporpaMMbl Kypca XUMHU
Uit 7 KiaccoB o0OmeoOpa3oBaTenbHbIX yupexacHuit aBropoB O. C. Tabpuenssna u WU.T.
OctpoymoBa «MuUp XUMHUM.

Paccuntana mporpamma Ha 34 wyaca (1 wac B Hexmemo). KouTposnbHbeix pabor — 2,
MpaKkTUYECKUX padboT — 6.

Ocnoenvie uenu u 3a0auu Kypca:

* MOJrOTOBHUTH yYAIIMXCS K H3YYCHHIO CEPhE3HOr0 YUeOHOr0 MpeIMeTa;

* Pasrpy3UTh, HACKOJIBKO ATO BO3MOYXKHO, KYPC XUMHH OCHOBHOM IIKOJIBL;

* c(hOpMHUPOBATh YCTOWYMBBIN MO3HABATEIBbHBIA HHTEPEC K XUMHUH;

* 0TpaboTaTh TE MPEAMETHBIC 3HAHUS W YMEHHUS (B MEPBYIO OYEpe]b IKCIICPUMEHTAIHLHbIC
YMEHHUSI, a TAKKE YMEHHSI PelliaTh pacyeTHbIC 3a/1a4H), Ha GOPMHUPOBAHHE KOTOPBIX HE XBATACT BPEMECHH
IpY U3YYEHUU XUMUH B 8-M U 9-M Kiaccax;

* pacckazarh O SIPKHX, 3aHAMATEIIBHBIX, SMOLMOHAIBHO HACHIIICHHBIX SMU30/aX CTAHOBIICHUS U
PasBUTHA XUMUHU, YCTO YUUTCIIb, HAXOAACh B BEUHOM Hef/'ITHOTe, IOYTH HE MOJKET cede II03BOJIUTH,

* MHTEIPUPOBATh 3HAHHS IO MPEAMETaM €CTECTBEHHOI'O IIMKJIa OCHOBHOI LIKOJIBI HA OCHOBE
YueOHOW TUCIUILUTAHBI «XAMUSD.

Coaepxanue Kypca

[IponeneBTHueckuii Kypc XxuMuu «CTapT B XUMHUIO» KypC COCTOMT U3 YETBIPEX TEM:

IlepBas Tema «Xumusn 6 yenmpe ecmecmeo3HaHUs» aAKTYAIM3UPYET XUMUYECKUE 3HAHUA
yYalMxcsl, MOTyYeHHbIE MPU M3YYEHUM MPUPOJOBENEHUs, Ouonoruu, reorpaduu, GU3MKUA U IPYrHx
HayK O INPUPOJE. DTO YMEHBIIAET INCUXOJIOTMYECKYIO HArpy3Ky, BO3HMKAIOIIYIO C IOSBICHUEM B 8-M
KJIacce HOBOTO TPEIMETa, IO3BOJSIET 3aMEHWUTh CBSI3aHHBIE C 3TUM TPEBOXKHBIE OXHMJAHHUS Ha
HOJOXKUTENbHBIE AMOIMM BCTPEUYM CO CTapbiM 3HAKOMBIM. [lapaiiensHO MPOBOAUTCS MBICIL 00
MHTETPUPYIOIIEH pOIM XMMHM B CHCTEME ECTECTBEHHBIX HAyK, 3HAUMMOCTH 3TOr0 IpeaMeTa Juis
YCIIEIIHOTO OCBOEGHMSI CMEXHBIX TNpeAMeToB. Takas MeXNpeaMeTHas MHTErpauusi CIOCOOCTBYET
(OpMUPOBAaHUIO €MHON E€CTECTBEHHOHAYYHOH KapTUHBI MHpa YK€ Ha HayaJbHOM JTale H3y4eHUs
XUMUHU.

B coorBercTBUM ¢ TpeOOBaHMSAMU TI'OCYAAPCTBEHHOIO OOpa30BaTEbHOIO CTAaHAApTa B Kypce
MIOYEPKUBAETCS, YTO XMMHSI — HayKa SKCIIEPUMEHTAIbHASL, TIO3TOMY PACCMaTpPUBAOTCS TAKUE MOHATHS,
KaK 3KCIIEpUMEHT, HaOII0/IeH!e, U3MEPEHUE, ONMCAaHKE, MOIETTMPOBAaHUE, TUTIOTE3a, BHIBO/.

JU1s oTpabOTKM MpPaKTHYECKUX YMEHUH yJaliuxcsi OTOOpaHbl HECNIOXKHBIE M TCHUXOJIOTHYECKH
JIOCTYITHBIE JUISl CEMMKJIACCHUKOB JIAOOpATOpHBIE M NPAKTUYECKUE padOThl, KOTOPbIE 3HAKOMBI UM IO
HayaJbHOMY KypCY €CTECTBO3HAHMSA M JPYTMM €CTECTBEHHBIM JIMCLMIUIMHAM: O3HAKOMIICHHE C
HECJIO)KHBIM J1a00paTOpHBIM  000py/lOBaHHEM (YCTPOMCTBO ITATHBA, HArpeBaTeIbHBIX MPUOOPOB,
XMMHUYECKOW TOCY/bl, KOTOPYIO OHHM MPUMEHSIM paHee), MPOBEICHHE NPOCTEHIIMX omnepauuil c
o0opynoBaHHeM W BemiecTBamMH (TpaBWiIa HarpeBaHus, (pUKcaIus pe3yiabTaTOB HAOMIONCHUS M HX
aHaM3 M T. J.). OTOM LEIM CHOCOOCTBYET MPEAyCMOTPEHHBII B Kypce JIOMAIlHUN XUMHYECKHH
HKCTIEPUMEHT, KOTOPBIH MOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM 0€30MACHOCTH IPH €T0 BBHIOJHEHUN
U BKIIOYAET YIIEAIIME HBIHE M3 NPAKTHKA OOYYeHHs] XMMHU TPOJIODKMTENbHBIE IO BPEMEHU
AKCIIEpUMEHTAIBHBIE PAOOTHI (BBIpAIIMBAHIE KPUCTAILIOB, HAOMIOIEHHUE 332 KOPPO3HEH METAILIIOB).

Bropas tema kypca «Mamemamuueckue pacuemsl 6 Xumuu» TO3BOJISIET OTpabOTaTh
pacyeTHble YMEHHs, CTOJb HEOOXOAMMBIE NMPHU PEUICHUH XUMUYECKUX 337ad, B MEPBYIO oyepe/lb Ha
HAXOJK/ICHUE YaCTH LIEJIOro (MAaccoBasi 10N 2JIEMEHTA B CIIOXKHOM BEILIECTBE, MAacCoBasi U 0OBEMHAs! IO
KOMIIOHEHTOB B CMECH, B TOM 4HCIIe U 107151 pumeceit). Kak BUIHO, BHMMaHKE 00palaeTcst He CTOIBKO
Ha XMMHIO, CKOJIBKO HA MaTEMAaTHKY.
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Tperbsa Tema «fenenus, npoucxooawue ¢ eewiecmeamuy aKTyaTM3UPYET 3HAHUS YYaIIUXCS O
(M3NYECKNX U XUMUYECKUX SIBJICHUSX, MOMTyYEeHHbIE Ha YpOKaxX MO APYTUM IpEAMETaM, TOTOBHT HX K
M3Y4YEHHIO XMMUYECKOTO ITpoliecca Ha CIIETYIOIIEH CTYIIeHH 00y4eHHUsI.

YerBepras Tema «Paccka3bt no xumuuy BKIFOUACT NHTEPECHBIE CBEJICHUS O PYCCKUX XMMMUKAX,
00 OTZIENbHBIX BEIIECTBAX M HEKOTOPHIX XUMHUYECKUX PEAKIIHSX.

W3yuenne  mpemiaraeMoro  Kypca — IpeaycMarpuBacT — IOBBIIIEHME  YIEJIBHOIO  Beca
CaMOCTOSITEIbHONM paboThl ydyalIuxXcs, HaNpuUMep, HpHU TPOBEICHUM JIOMAIIHEr0 XHMHYECKOrO
OKCIEPUMEHTa W OOCY)KIEGHMH €ro pe3yJbTaroB, MOATOTOBKE COOOIICHWMH Uil  YUCHHUYECKUX
KOH(epeHIIHii, 3alIuTe MPOEKTOB, BbIOOpE 0OBEKTa I MOATOTOBKU COOOLICHHS WM MPOEKTa U Jp.
Kypc HampaBiieH Ha pa3BUTHE TAKUX JIOTMYECKUX OMNEpalMii MBIIUICHUS, KaK aHaIW3 U CUHTE3,
CpaBHEHHME Ha OCHOBE aHalM3a W CHHTEe3a, O0OOIlEHHE, BBIABIKCHHE U TOATBEPXKACHUE WU
OIIPOBEPKEHUE TMITOTE3 U T. 1.

B 3akmoueHne MOXKHO OTMETUTh, YTO B Kypce IOYTH HE 3aTPOHYThl TPeOOBaHUS CTaHAapTa
XUMHYECKOTO 00pa3oBaHMsl Ui OCHOBHOM IIKOJIBI, HAlpUMEp CHMBOJBI XUMHYECKHX AJIEMEHTOB U
(bopMyIbl BEIIECTB CEMHKIACCHUKM YydaT TOJIBKO IO JKEJIAaHWI0, HE IMPEAYCMOTPEHO COCTaBIICHUE
(opMy BEIIECTB U YPaBHEHUH XMMUYECKUX PEAKIHi, KOTOPbIE SBISOTCS MAaTePHAIIOM TSl U3y4CHHUS B
00s13aTeNbHOM KypCce XUMUH.

B pesyabTare udyyeHus XMMHHM YYEHHUK JTOJIKEH:

3HATh/IIOHUMATh
XUMUYECKYIO CUMBONUKY. 3HAKU HEKOTOPBIX XMMUYECKUX JIEMEHTOB,
sadcheluue Xumuieckue NOHAMUsA: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIIbHAsI
aTOMHas U MOJIEKYJISIPHAs. MACChl, arperaTHOE COCTOSIHUE BEILECTBA.
yMETh
HA3b16aMb: HEKOTOPBIE XMMUYECKHE 2JIEMEHTBI M COEIMHEHUS N3YYEHHBIX KI1aCCOB;
00vACHAMb. OTANYMS GUZNUECKUX SIBICHUN OT XMMUYECKUX;
Xapaxkmepu308amy.: CIOCOOBI pa3/IeNeHNs CMeceil, MPU3HAKN XUMUYECKUX PEaKIni;
cocmasnsams. pacckasbl 00 yUEHBIX, 00 2JIEMEHTax U BEIIEeCTBaX;
0bpawiamvcs ¢ XUMAYECKOH 1OCy10i 1 1abopaTOpHBIM 000pYJOBaHUEM;
PAcCno3HA8AMb ONBIMHLIM NymeM: KUCIOPO, YTIIEKUCIIBIN I'a3, U3BECTKOBYIO BOLY U HEKOTOPBIE
JIpyTrHUe BEUIECTBA MPU MOMOIIM Ka4€CTBEHHbBIX PEaKIIN;
BbIYUCTIAMb. MACCOBYIO JIOTIO XUMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTMHEHHSI, 00BEMHYIO JIOJTIO
ra3a B CMECH, MacCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MACCOBYIO JIOJIF0 IPUMECEH;
UCTIONB30BATh PUOOPETEHHBIE 3HAHWST M YMEHHS B IPAKTUUECKOM eSITETbHOCTH U TIOBCEAHEBHOM KU3HU
JUIS:

e (e30MacHOro obpalleHus ¢ BelleCTBaMU U MaTepUalaMy;

® 3KOJIOTHUYECKH TPaMOTHOI0 IOBeJIEHUS B OKpYKalolllel cpeJie;

® OLIEHKH BJIUAHUA XMMUYECKOTO 3arpsi3HEHUS OKpYyKalolllel cpe/ibl HA OpraHUu3M

4eJI0BeKa;
® KPUTHYECKOU OLleHKH MHPOPMAaL MU O BellleCTBaX, UCN0JIb3yeMbIX B OBITY;
e [IPUTOTOBJIEHUS PACTBOPOB 33/JaHHOM KOHLIEHTPaLUH.

(I)OpMI)I KOHTPOJIsA

- cobecedoganue (UCTIONMB3YEeTCSl HA BCEX OJTamax OOydYeHHUs, MOMOTAaeT BBICHUTh MOHHUMAaHHE
OCHOBHBIX ITPUHIIUIIOB, 3aKOHOB, TEOPU);

- onpocwl, sKcnpecc-onpocul (UCTONB3YIOTCS s ONEPaTUBHON MPOBEPKU YPOBHS TOTOBHOCTH K
BOCITPUSITHIO HOBOT'O MaTepuaa);

- 3ayem (BbIJIa€TCs MEepPeUYeHb BOMPOCOB, OTJAMIAIOTCS TPEOOBaHUS K YPOBHIO MOATOTOBKH), MOKHO
npeIarath MpoyMaHHYI0 CHCTEMY 3a4€TOB C YI€TOM CHEeIM(HUKH KIlacca;

- ycmHuwltl 9Kk3ameH (KaK TpaauIllMOoHHas (hopMa UTOTOBOW aTTeCTAIIUN);

- camocmosmenvHas paboma (SABISETCS TUIMUYHOW (OpMOI KOHTpOIIS, TOJpa3ymMeBaeT
BBITIOJTHEHUE CaAMOCTOATCIIbHBIX 3aI[aHHI>'I 663 BMEIIAaTECIIbCTBA y‘-II/ITeJ'DI);

- NUCbMEHHAsl KOHmMpoibHas paboma (NEpeveHb 3aJaHWi WM 3a/1a4, KOTOPHIE BBITOJHSIOTCS B
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INUCbMEHHOM BHUJE, TEXHOJOIMs OLICHMBAaHUS — OTMETOYHAas, [0 OpraHu3aluu — KOHTPOJIb
YUUTENS);

- mecmupoganue (UCTHONb3yeTCsl Ul ONEPATUBHOM IPOBEPKM KayecTBa 3HAHMM ywaliuxcs ¢
BO3MOXXHOCTHIO MAIIIMHHOTO BBOJA JAaHHBIX U aBTOMATU3MPOBAHHOW OOPaOOTKU pE3yJbTaToB,
TEXHOJIOTUS OLICHUBAHUS — PEUTHUHIOBAsl WM OTMETOYHAs);

- Juckyccus (MOXeT ObITh OpraHM30BaHa KaK B MUCHbMEHHOM, TaK M B YCTHOU (hopMe, UCIIONb3YyEeT
COYEeTaHUE METOJI0B ONpoca U coOece10BaHMs);

- HabnoOeHue (IPUMEHSETCA Ha ypOKe-TIPaKTHKE U MOJIPa3yMeBacT OTCIECKUBAHUE (GOPMUPOBAHUS
YMEHUH, HaBBIKOM M IPUEMOB IPUMEHEHUS IPAKTHUECKUX 3HAHU).

KPUTEPUM U HOPMbI OIIEHKH! 3HAHU OBYYAIOIIIUXCSA

1. OneHka 3KCNIepUMEHTAJIbHBIX YMEHUI.

- OneHka CTaBUTCS Ha OCHOBAaHWM HAOJIOCHUS 3a YYallUMUCS M MTUCBMEHHOI'O OTYeTa 3a
pabory.

OtmeTka «5»:
- paboTa BBITIOJIHEHA MOJTHOCTHIO U MIPaBUJILHO, CICJIAaHbI IPaBUIIbHbIC HAOIIOICHUS U BHIBOIBI,
- DKCHEPUMEHT OCYIIECTBIIEH IO IJIaHY C YYeTOM TEXHHKH O€30MacHOCTH W IMpaBMil pabOTHI C
BEIICCTBAMH U 000PYIOBAHHUEM;
- MIPOSIBIICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, MOACP)KUBAIOTCS YUCTOTA paboyero Mecra u
MOPSIIOK (Ha CTOJIE, SKOHOMHO MCIOJB3YIOTCSI PEaKTUBBI).

OrmeTka «4» ;
- paboTa BBITIOJHEHA TPABHILHO, CIICTAHBI MPABWJIBHBIC HAOIOICHUS W BBIBOJBI, HO MPH 3TOM
9KCIIEPUMEHT TPOBEJEH HE IMOJHOCTHIO MM JIOMYILICHbl HECYIIECTBEHHBbIE OIMIMOKKH B paboTe ¢
BEICCTBAMH U 000PYI0BAHUECM.

Ormerka «3»:
- paboTa BBINOHEHA MPABWIILHO HE MEHEE YeM HAIIOJIOBHHY WJIH JIOIYIIEHA CYIIECTBEHHAs OITHOKa
B XO0JI¢€ dKCIEPUMEHTa B OOBSICHCHUH, B OOPMIICHUH PaOOTHI, B COOJIIOJICHUM MPABWJI TEXHUKH
0e30macHOCTH Ha paboTe ¢ BELEeCTBAaMHU U 000py10BaHUEM, KOTOPasi UCIIPABIISETCS IO TPEOOBAHUIO
YUUTEIS.

OrmeTka «2»:
- JIOTyIIeHbI 1Be (M Oolee) CyIIEeCTBEHHBIE OIIMOKM B XOJ€ DKCIEPUMEHTa, B OOBSICHECHHH, B
odopmiieHnH pabOTHI, B COOTIOICHUN MPABIII TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ BEIIECTBAMU U
00opysoBaHNEM, KOTOPbIE yYaIllUKCs HE MOXKET UCTIPABUTH JAaXKe M0 TPEOOBAHHUIO YUUTEIS;
- paboTa He BBITIOJIHEHA, Y YUAIIErocs OTCYTCTBYET IKCIIEPUMEHTAIILHBIE YMEHHUS.
2. OueHka yMeHH# peliaTh pacyeTHbIe 3aJa4u.

O1mMmeTKka «5»:
- B JIOTHYECKOM PACCYKJIEHUHU U PEIICHUH HET OMMOO0K, 3a7a4a peiieHa paluoHaaIbHbIM CIIOCOO0M;

Ormerka «4»:
- B JIOTMYECKOM pPAaCCYXKICHHHM W PEIIeHHs HEeT CYIIeCTBEHHBIX OIIMOOK, HO 3ajayda pelieHa
HEepaImoOHAIBHBIM CITOCOOOM, WIIH TOTYIIEHO He 00JIee IBYyX HECYIIECTBEHHBIX OMNOOK.

Ormerka «3»:
- B JIOTUYECKOM PACCYKJEHUU HET CYIIECTBEHHBIX OMMOOK, HO JOMYIeHA CYIIECTBEHHAs ONTHOKa
B MaTEeMaTHUYECKUX pacyeTax.

O1TmMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHYECKOM PACCYKIACHHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA HA 3aJaHUE.
3. OneHKka MMCbMEHHBIX KOHTPOJIbHBIX PadoT.

O1mMmeTKka «5»:
- OTBET MOJHBIN U MPaBUIHHBIN, BO3SMOXKHA HECYIIIECTBEHHAS OIINOKA.

OtmeTka «4»:
- OTBET HETIOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OITHOOK.

Ormerka «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAroJIOBHMHY, JOIYIIEHA OJHA CYIIECTBEHHAs ONIMOKa W MpH
STOM JIBE-TPHU HECYILIECTBEHHBIE.

21



OrMmeTka «2»:
- pa0oTa BBINOJIHEHA MEHBIIE YEM HAMOJOBUHY WM COJECPKHUT HECKOJBKO CYHIECTBEHHBIX
OIINOOK.
- paboTa He BBIOJIHEHA.
[Tpu o11eHKE BBIMOJHEHUS TUCbMEHHON KOHTPOJIBHOM paObOThl HEOOXOIUMO YUUTHIBATh TPEOOBAHMUS
eanHoro ophorpadguueckoro pexnma.
4. Ouenka pedepara.
Pecdepar oniennBaeTcs Mo CIeayromnuM KPUTEPUSIM:
* coOmroeHne TpeOOBaHU K €ro 0(pOopMIICHHIO;
* HEOOXOJMMOCTh M JIOCTaTOYHOCTH Ui PACKPBITHS TeMbl NMPHUBEICHHON B TekcTe pedepara
uHpopmanuu;
* yMEeHHE 00yJaromerocst CBO00IHO U3JIaraTh OCHOBHBIE UIEH, OTPaXKCHHBIE B pedepare;
* CcrocOOHOCTh OOYYAIOIIETOCs TOHATh CYTh 3aJaBaeMbIX WICHAMH AaTTECTAI[HOHHOW KOMHUCCHH
BOINIPOCOB U C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

IHPOIT'PAMMA KYPCA

(1 u B Heneuxt0; Beero 34 u.)

Tema 1. Xumus B ueHTpe ecrecrBosHanus (11 4)

Xumus kax yacmo ecmecmeosnarnusl. 1lpeomem xumuu. EcTecTBO3HAHNE — KOMIUIEKC HAYK O IPHPOJIE.
Hayku o mpupone: ¢usuka, xumus, Ouonoruss u reorpadus. IlomoxxurenbHoe W OTpUIIATENIBHOE
BO3/ICHICTBHUE YEJIOBEKA HA IIPUPOLTY.

Ilpenmer xumum. Tena u BemectBa. CBOMCTBAa BEILECTB KAK WX WHIMBUAYAIbHbIC MPH3HAKH.
CBolicTBa BElECTB KaK OCHOBA UX IPUMEHEHUSL.

Memoowvr uzyuenuss ecmecmegosHanus. HabmroneHne Kak OCHOBHOM METOA  TO3HAHUSA
OKpY’KaIOLIEro Mupa. Y clIoBHs NMPOBEIEHNS HAaOMoAeHus. [ unoTes3a Kak Mpe/ionoKeHue, OObICHSIOIIEe
WM TPEeACKa3bIBAIOIIEe IMPOTEKaHWe HaOoAaeMoro sBieHHs. OJkcrepumeHT. JlabGopatopusi.
DKcriepuMeHT JlabopaTopHblid M oMarmHuid. CriocoObl (PMKCUPOBAHMS PE3yJIBTAaTOB AKCIICPUMEHTA.
CrpoeHue I1aMeHn CBEYH, CyXOro FOprYEro, CIUPTOBKH.

Mooenuposanue. Monenn kak aOCTpaKTHbIE KOMHUM HM3y4aeMbIX OOBEKTOB U IPOIIECCOB.
Mopnemu B ¢pusmke. DnexTpodopHas MaliHa Kak a0CTpakTHas MOAENTb MOJIHUU. Mojienu B OHOJIOTHH.
buonoruueckre mMymspku. Mozienmn B XMMHUM: MaTepualibHble (MOJIENTM aTOMOB, MOJIEKYJ, KPHCTaJUIOB,
anmaparoB M YCTAHOBOK) M 3HAKOBbIE (XMMHYECKHE CUMBOJIbI, XUMHYECKUE (POPMYIIbI U YPABHEHUS).

Xumuueckass cumeonuxka. XUMUYECKUE CUMBOJIBL. VX HamucaHue, NpOU3HOLIEHWE U MH-
dopmarusi, KOTOpYI0 OHM HecyT. Xumuueckue ¢(opmynbl. VX HamucaHue, NPOU3HOLIEHUE U
uH(popmarys, KoTopyro oHH HecyT. Haekchl 1 Kod(ppUITneHTHI.

Xumusa u ¢usuxa. YHUBEpCATbHBIA XapakTep MOJOXKEHUH MOJICKYSIPHO-KMHETUYECKONH TEOPUH.
IlonsATHst «atoM», «MOJIeKylIa», <«WoH». Kprcrammueckoe cocTosHME BemecTtsa. Kpucramumdeckue
pereTky TBep/pbIx BetecTs. Auddyzus. BpoyHoBckoe nBrxkeHue.

ArperatHoe = cocTosiHME — BeliecTBa. ['a3000pasHble, O KUIKME W TBEpIbIE  BEILECTBA.
Kpucramuyeckue 1 amopgHblie TBep/ble BeniecTBa. Pusnueckue u XUMHUYECKUE SBICHHUS.

Xumus u eeoepagus. 1'eonormyeckoe CTpOSHUE TUTAHETHI 3eMJIs: sIpOo, MaHTHsA, JUTOochepa.
ONEMEHTHBI COCTaB TI'EOJOTMUECKMX COCTaBHBIX 4YacTell IUIaHeTbl. MUHEpanbl U TOpHBIE MOPOJBI.
Marmatuaeckye u 0caiouHble (OpraHMYecKre 1 HEOpraHU4ecKue, B TOM YMCIIE U TOPIOYKE) TIOPO/BI.

Xumuss u Ouonocus. XUMHUECKHH COCTaB KMBOW KIIETKU: HEOpraHu4eckue (Boga H
MHUHEpaJbHbIE COJHM) U OpraHnydeckue (OenKu, >KUpBI, YIIIEBObI, BUTaAMUHBI) BeulecTBa. [Ipocteie u
CJIOJKHBIE BEIIECTBA, UX POJIb B KU3HEAEATEIILHOCTU OpraHu3MoB. bronornyeckast poib BOAbI B )KUBON
kierke. Gorocuntes. Ponb xmopoduia B mporecce dhorocuuTe3a. bruonorndyeckoe 3Ha4eHNE KAPOB,
0€eJKOB, YPUPHBIX MACE, YIIIEBOJIOB U BUTAMUHOB IS )KU3HEAEATEIbHOCTH OPTaHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. 1IoHATHE O KauyeCTBEHHBIX PEAKIUAX KaK O pPEakKLHsX,
BOCTIPUHUMAEMBIX OPraHOJIENTHYECKHU: C IOMOIIBIO 3pEHUs, CIIyXa, OOOHIHUSA. AHATUTUYECKUI P PEKT.
OmnpenensieMoe BEUIECTBO M PEAaKTUB Ha Hero. BoO3MOXHOCTP M3MEHEHHS HX pOJM  Ha
IPOTHUBOIOJIOKHYIO.

Hemonctparuu. 1. Komnekmnus pa3HbIX TeT W3 OJHOTO BEIIECTBAa WM MaTepuana (Harmpumep,
JabopaTtopHas mocyaa u3 crekia). 2. Komnekius pasaudHeix Ten win ¢ororpaduil Ten u3 aoMUHHS
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JUTST WUTFOCTPALIMK MJIEH «CBOWCTBA — TMPUMEHEHHey. 3- Y4ueOHoe 000pyJI0BaHUE, UCIIOIB3YeMOE MpH
u3ydyeHun (Qusmku, Ouonoruu, reorpaduu U xumuu. 4. DnekTpodopHas MallMHA B JCHCTBUM. 5.
['eorpaduueckne momenu (rmodyc, kapra). 6. buonornmueckue momenu (MyJSDKH OpPraHOB M CHCTEM
OpraHoOB PacTeHUM, KUBOTHBIX U YeJIOBeKa).7. OU3HUECKUE U XUMUYECKHE MOJIEN aTOMOB, MOJICKYIT
BEIIECTB M MX KPUCTAUTMYECKUX peleToK. 8. OOBbEeMHbIE U IIApOCTEP)KHEBBIE MOJIEH MOJIEKYI BOJIBI,
YIJIEKUCIIOTO M CEPHUCTOrO Ia3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OJIEKOJIOHA, JyXOB WU
ne3onopanTa kak npouece Auddys3un. 10. O6pa3upl TBEPABIX BEIIECTB KPUCTALUTMYECKOTO CTPOCHUSL.
11. Monem xpuctaiumdeckux pemierok. 12. Tpu arperatHbix coctosiHus BoApl. 13. IlepenuBanue
VIJICKKCIIOTO Ta3a B CTaKaH, YpaBHOBELICHHBIN Ha BecaX. 14. Komiekuus KpUCTaAUIMIecKUX U aMOp(HBIX
BEILECTB M M3/1enui u3 Hux. 15. Komtekuus MunepanoB (Jla3ypuT, KOPYH[, XaJIbKOUPUT, (PIFOOPUT,
ramut). 16. Komnekuusi ropHeix mopoj, (TpaHUT, pa3nuyHble (OpPMbl KalblUTa - MEJ, Mpamop,
u3BecTHSK). 17. KoJmeKkiusi roprounx MCKOMaeMbIx (HedTh, KaMEHHBIN YToiib, CaHIbI, Topd). 18.
CrnpToBas KCTpakius XJopoduiia u3 3eleHbIX JUCTheB. 19. [IpokaniBanue cyxoi 3e/IeHH PacTeHHMA
B My(QenbHOM Meud s KOJMYECTBEHHOTO ONpeJesieHHss MHUHEpajJbHBIX BemectB B HHUX. 20.
KauectBennas peakuus Ha kuciopol. 21. KauectBeHHas peakiiysi Ha yriieKucsbii ra3. 22. KadecTBeHHas
peaKiysl Ha U3BECTKOBYIO BOJY.

JlaGopatopHbie onbIThl. 1. Onucanue CBOMCTB KUCIOPOAA, YKCYCHOM KUCIIOTBI, &IFOMUHUSL.
2. Crpoenue IIaMeHH CBeud (CIHUPTOBKH, CyXoro roprodero). 3. HabGmiogenue OpoyHOBCKOTO
JBYDKEHUSI YaCTHYEK YEpPHOM Tyl ©OJ MHUKpockonoM. 4. l3yueHue rpaHura ¢ IOMOLIBIO
YBEITMYUTETBHOTO cTekia. 5. OOHapyXeHue KHupa B CeMEeHaxX MOJACOTHEYHHMKA M TPElKOoro opexa. 6.
OOHnapyxenne >(UPHBIX Macell B alelbCHHOBOW Kopke. 7. OOHapyxeHHe Kpaxmaia u Oenka
(KJIEMKOBUHBI) B MIIEHUYHOW Myke. 8. OOHapy)KeHHE YIJIEKUCIIOTO Ta3a B BBIIBIXaEMOM BO3IYyXE C
IIOMOIIBIO U3BECTKOBOM BOIBI.

Jomamnuii s3xcnepumenT. 1. VzroroBnenue mopeneit Monekyn u3 miactwimha. 2. ubdysus
MOHOB TepMaHTraHara kamus B Boje.3. M3ydenwe ckopoctu muddys3uu adposoneit. 4. Juddy3us
caxapa B Boje. 5. OmnbIThl C IYCTOW 3aKpbITOW IUIaCTUKOBOM OyThUIKOH. 6. KommuectBeHHoe
OTIpEJIeTICHUE COJICPKaHMs BOJIbI B CBEKEH 3ereHn. 7. BaanMoielicTBre acKOpOMHOBOM KHCIIOTHI C HOJIOM.
8. M3yueHue coctaBa MOJMBUTAMUHOB U3 AOMAIIIHEN anTedku. 9- OOHapy)eHue Kpaxmala B MPOIyKTax
MUTaHMSL.

IIpakTnyeckass padora 1. 3HakoMcTBO ¢ JjabopaTopHbIM obopynoBaHueMm. [IpaBuia
0e3omacHOCTH MpH paboTe B XUMUUECKOM KaOHHeTe (J1abopaTopuH).

IIpaxTuyeckas padora 2. Habmoznenue 3a ropsiueid cBedoil. YcrpoiictBo cimptoBku. [IpaBuna
paboThI ¢ HarpeBaTeIbHBIMUA PHUOOPAMH.

Tema 2.
MaremaTuyeckue pacuyerbl B xumuu (9 u)

OmHocumenvHvle amomHas u mMonexyiapHas maccel. 1loHsTHe 00 OTHOCHUTENBbHBIX aTOMHON U
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJIOPOJHOW enuHUIbl. OnpeneneHrue OTHOCHUTENbHOW aTOMHON
Macchl XMMUYECKHX 3JIEMEHTOB 10 nepuoanydeckoi tabnuue. Haxoxaenue no ¢opmyse BeliecTsa
OTHOCHUTEJILHON MOJIEKYJIIPHON MacChl KaK CyMMBbl OTHOCHUTENIBHBIX aTOMHBIX MacC COCTAaBIISIOIIMX
BEIIIECTBO XMMUYECKUX DIIEMEHTOB.

Maccosas 0ons xumuuecko2o snemenma 6 cioxcHom eeujecmee. T1oHsATHE 0 MaccoBo# none -(W)
XMMHMYECKOTO 3JIEMEHTa B CIIO)KHOM BEIIECTBE M ee pacuer mno ¢opmyine BemiectBa. Haxoxnenue
(dopMyIIbl BellecTBa MO 3HAYEHUSM MACCOBBIX JIOJIEH 0OpasyrolMX €ro »JIeMEHTOB (I 2-4acoBOTO
W3yUYeHHS Kypca).

Yucmoie eewjecmea u cmecu. lonstne o uucrom BemiecTBe U cMecd. Cmecu ra3oo0pasHble
(Bo3ayX, HpUPONIHBIA Ta3), kuakue (HedTh) M TBepAble (TOpHBIE MOPOIbI, KyJIMHApHBIE CMECH,
CHHTETHUECKHE MOIOIIIHE cpeicTBa). CMeCH TOMOTEHHBIE U F€TePOTreHHbIE.

Obvemnas donst komnonenma 2azo6ou cmecu. TlonsTe 00 00beMHOM 05e (() KOMIIOHEHTA
razoBoil cMecu. CocraB BO3/yXa U MPUPOAHOTO ra3a. Pacuer oObeMa KOMITIOHEHTa ra30BOM CMecH IO
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

Maccosas oona eewgecmea 6 pacmesope. Ilonstie o MaccoBoit none (W) BelecTBa B pacTBOpe.
PacTBopuTeNb 1 pacTBOPEHHOE BellecTBO. PacyeT Macchl pacCTBOPEHHOTrO BEIIECTBA [0 MAacCe pacTBOpa U
MAacCOBO# J0JIe PAaCTBOPEHHOTO BEIIECTBA U JIPYTUE PACUEThI C UCTIONB30BAHUEM ITHUX MOHSATHH.
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Maccosas oons npumeceti. TIoHsTHE 0 YHCTOM BelecTBe M IpuMmecH. MaccoBas mons (W)
npuMecu B oOpasie ucxonHoro BemiecTBa. OCHOBHOE BeliecTBO. Pacuer Macchl OCHOBHOTO
BEILIECTBA II0 MAacce BEIECTBA, COJEPXKAILErO OMNPEIEICHHYI0 MACCOBYHKO JOJIKO IpPUMECEH, U
IPYTHe pacueTsl ¢ UCIOJIb30BAHUEM 3THX MOHITHH.

HMemonctpanuu. 1. Munepansl kynputT u TeHoput. 2. Okcua prytu(Il). 3. Kommekmuum
Pa3IMYHBIX BUIOB MpamMopa U U3JAeIUi (WM WUTIOCTpalui u3aenuit) u3z Hero. 4. CMech pe4Horo u
caxapHoro mecka u ux pazaenenue. 5. Komneknusa «Hedtp u HedTenponykTe». 6. Komrekus
OBITOBBIX cMecel (KyJHMHApHBIE CMECH, CHHTETHUECKHE MOIOIIUE CPE/ICTBA, IIAMITYHHU, HAITUTKH U
ap.). 7. [lnarpamma o0beMHOrO cocTaBa Bo3ayxa, 8. /luarpamMma o0beMHOr0 cocTaBa MPUPOIHOTO
raza. 9- IlpuroroBneHue pacTBopa C 3aJaHHBIMM Macco M MacCOBOHM [J0Jiell PAacTBOPEHHOTO
BemectBa. 10. OOpa3ibl BEMIeCTB U MAaTEPUATIOB, COACPKAIIUX OMPEIEICHHYIO T0II0 IPUMECE.

JNomamuuii 3Kkcnmepument. 1. V3ydueHue cocraBa OBITOBBIX KYJIHHAapHBIX U
XO34MCTBEHHBIX cMecell 1o ATUKeTKaM. 2. [Ipurotosnenue pactBopa coim, pacuyeT MacCOBOW JOJIU
pPacTBOPEHHOI'O BEIIECTBA M OMNBITHl C MOJYYeHHbIM pacTBopoM. 3- M3yueHnue cocraBa
HEKOTOPBIX OBITOBBIX U (papMalEBTUUYECKUX MpPEnapaToB, COAEPKAIIUX ONPEICICHHYIO JOJII0
IIPUMECEH, 110 UX ITUKETKAM.

IpakTnyeckass padora 3- IlpuroroBiieHMe pacTBOpa C 3aJaHHOW MAacCOBOM JoOJiel
pacTBOPEHHOI'O BEIIECTBA.

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecreamu (11 4)

Pazoenenue cmeceii. TlonsiTue o pa3feieHHM cMeceld W OYUCTKE BemecTB. HekoTopele
MPOCTEHIINE CMOCOOBl pa3leJicHUusI CMECel: IPOCEUBAHME, pa3/ICICHUE CMECE MarHuTOM,
OTCTaMBaHME, [I€KAHTallUsd, LEHTPUPYTrUpoBaHUE, pa3JeieHHe C TIOMOIIbIO0 JAETUTEIbHON
BOPOHKH.

Qunbmposanue. PunbTpoBaHue B J1abopaTopuu, OBITY U Ha MPOU3BOACTBE. PUIBTpPAT.

Aocopoyus. llonstue 00 agcopOuum u ajncopdOeHTax. AKTUBUPOBAHHBIM Yrojib Kak
BOKHEUIIUN aicopOeHT, ero MCHOoJb30BaHUE B OBITY, HA MPOU3BOJACTBE U B BOCHHOM JEI€.
YerpolicTBO IpOTHBOrasa.

Jlucmunnayus, kpucmanauzayus u evlnapuganue. JIMCTUILISIIUS KaK MPOLECC BbIACIECHUS
BellleCTBAa U3 JKUJKOW cMmecu. /luctuiinpoBanHas Boja U o0nacTu ee npuMeHeHus. Ileperonka
Heptu. Hedremponykrsl. PpakiuoHHas MNeperoHka >XUAKOro Bozayxa. Kpucrammuzamus u
BbIIIApUBaHUE B J1abOpaTopuu (KpUCTaIU3aTOphl U (apPopoBble YAIIKU /Ui BbIIAPUBAHUS) U
MIPUPOJE.

Xumuueckue peakyuu. IloHsITHE 0 XMMUYECKONW peakIMU KakK MpPOIecce NMpeBpalleHUs
OJIHUX BEILIECTB B IpYyrUe. Y CIOBUS TEUEHUS U NPEKPALIEHUS XUMUYECKUX PEaKIIUi.

Ilpusnaxu xumuuecxkux peaxyuu. VI3MeHeHNe LBeTa, BBINAJEHUE OCAJIKA, PACTBOPEHUE
ocaJKa, BbIJEIEHUE rasa.

Nemoncrpauuu. 1. [IpocemBanue cmecu MyKH W caxapHoro mecka. 2. Paszgenenue
CMECH MOPOUIKOB CEPHI U kese3a. 3. Paznenenne cMecu NOpOLIKOB cephl U necka. 4. Pa3nenenne
CMeCH BOJABl W  PACTUTEIBHOrO Macjia C TOMOUIbI  JETUTENbHOM  BOPOHKH. 5.
Lentpudyruposanue. 6. OunbTpoBanue. 7. PecnupatopHble Macku U MapiieBble MOBS3KHU. 8.
AncopOIIMOHHBIE CBOWCTBA aKTUBUPOBAaHHOTO yriisl. 9. CuiiMkareab U ero NpuMeHeHHe B ObITY U
nerkoil npomeinuieHHOCTH. 10. IIpotmBoraz wu ero ycrpoiictBo. 11. ITlonydenue
JUCTUJNINPOBAHHON BOJIbI C MTOMOIIIBIO J1a00PAaTOPHON YCTAaHOBKHU JJIl IEPETOHKU KUJIKOCTEH.
12. Komneknus «Hedts u HeprenmpoaykTsl». 13. Pa3nenenume cmecu nepmaHrasara u
auxpoMara Kalus crnocoboMm kpuctaum3auuu. 14. B3aumoneiicTBue MOpPOIIKOB Xele3a U
ceppl npu HarpeBaHuu. 15. IlomydeHue yriekucioro raza B3aMMOJEWCTBHEM Mpamopa ¢
KUCJIOTOH W OOHapy>X€HHE €ero ¢ TOMOIIbI0 HM3BECTKOBOM BOabl. 16. Karammtuueckoe
pasyioxkeHue TepokKcuja Bojaopoaa (KaTaiuzaTop — JAMOKCHA Mapranma). 17.
DepMEHTATUBHOE PA3JI0KEHUE MEPOKCUIA BOAOPOJAA C MOMOIIBI0 KaTan a3bl. 18. KucinorHbii
OTHETYIIWTENb, €ro YCTPOMCTBO M mnpuHUUN aelctBusa. 19. Peakuuss HeWTpammzauuu
okpanieHHoro ¢eHoJdTarenHoM pacTBopa Imeno4yu kucioToi. 20. BzauMmosaelcTBue pacTBOpoB
IepMaHraHata M JAuXpoMmaTa Kajaus ¢ pacTBopoM cyinbdurta HaTpus. 21. Ilomyuenue ocaaka

24



rugpokcuna meau (I1) wnm rugpokcuaa skenesa(lll) peakmmeir oOmena. 22. PacTtBopeHwue
MIOJyYEHHBIX OCAJKOB T'MJIPOKCUAOB METaNI0B B Kuciore. 23. IlonydeHue yriekucioro rasa
B3aMMOJICHCTBHEM pacTBOpa KapOOHaTa HATPHS C KUCIOTOM.

JlabopatopHbie onbIThl. 1. M3roroBinenune ¢uibrpa U3 (GUIBTPOBAaILHON Oymaru HUiu
OymakHoi candetku. 2. I3yueHue ycTpoiCcTBa 3aKUTANIKU U €€ IIaMEHH.

Jdomamnuii 3xcnepuMeHnT. 1. Pazienenue cMecu Cyxoro MOJIOKa M PEYHOro Imecka. 2.
H3roroBnenne MapaeBoOil MOBI3KU KaK CPEACTBA MHIWBHUAYAIbHOM 3alIUTHI B IEPUO]] ATHAEMHUU
rpunmna. 3. OTcTauBaHue B3BECH MOPOIIKA JJIs YUCTKHU IOCYAbl B BOJEC W €€ JeKaHTanus. 4.
AncopOuusi aKTUBHUPOBAHHBIM yIJIEM KpacsllUX BEIIECTB IMENCU-KONBL. 5. ApcopOuus
KYKYpY3HbBIMM HAJIOYKaMM [AapOB Maxyudux BemecTB. 6. M3yueHue cocraBa U INpUMEHEHUS
CHHTETUYECKHX MOIOUIMX CPEACTB, COACPKAIINX IH3UMBL. 7. PaznokeHne cMecH MUThEBON COJIBI
U caxapHoW mynapbl npu HarpeBaHuu. 8. PacTBopeHue B Boje Tabnetku acnupuna YIICA. 9.
[IpuroroBiieHue H3BECTKOBOM BOJAbI W oOnbIThl ¢ Hed. 10. B3aumoneictBue pacTBopa
nepMaHraHara Kajaus ¢ aCKOpOMHOBOW KHUCIOTOM.

IpakTuyeckas padora 4 (HOMaIIHUI SKCIIEPUMEHT). BeIpaniuBanue KpUCTAILIIOB COJIH.

IIpakTuyeckast padora S. OuncTKa NOBapEHHOM COJIH.

[TpakTuueckas padora 6 (qomaniauii skcriepuMent). Koppo3us MeTamios.

Tema 4.

Paccka3bl mo xumum (34)

Vuenuueckas kongepenyus «Bvidaowuecs pycckue yuenvie-xumuxuy. JKuU3Hb H
nestenpHocTh M. B. Jlomonocosa, /. 1. Menneneea, A. M. byrneposa.

Konxypc coobwenuii yuawuxcs «Moe nrobdumoe eewecmsoy. OTKpBITHE, TOJTYyUYCHHE U
3HAUYE€HHE BHIOPAHHBIX yYal[MMHUCS BEIIECTB.

Konxypc yuenuueckux npoexmoe. WccinenoBanuss B 00JIaCTH XUMHYECKMX DPEAKIIHI:
dboToCUHTE3, TOPEHUE U MEJICHHOE OKUCJICHUE, KOPPO3HUS METANIOB U CITOCOOBI 3alIUTHI OT HEe,
JIpyTrue peaKiiuu, BEBIOpaHHbIC YUAIIUMUCS.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema

KonnyecTBO Yacos

B ToMm yuncjie

[To paboueii
porpamMmme

IPAKTUYCCKUX

pabor

KOHTPOJIbHBIX

pabot

1. | Xumus B IEHTPE €CTECTBO3HAHUS

[To mporpamme
= | O.C. I'abpuensna

|
|

2. | MaremaTtnuecKkue pacueTbl B XUMUHU

(o]

3. | SIBneHUs, MPOUCXOISAIINE C
BEIECTBAMU

11

11

4. | Pacckasbl no xumu# (34)

HToro

34

34

Yyeono-meronnueckuii KOMILIEKC:

INabpuensu O.C. Boansiii kypc B xumuio 7 kinacc. [IponeaeBtuueckuii kype. M.: Ipoda,

2014 r.

INadpuensu O.C., lllunapesa I'.A. Xumuun: Metoaunueckoe nocodue Kk NponeaeBTHUECKOMY

Kypcy 7 knacc. M.: Ilpoda, 2014 r.

I'abpuensn O.C., Hunapesa I'.A. Xumus. Pabouas terpans 7 kiacc. M.: lpoga, 2014 r.
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1.

Obopyooeanue u peakmuenl 0151 RPOGEOCHUA NPpAKMuUudecKkux pavom 6 5-9 knaccax
IHocyna:

1.1 KosiObI KOHUYECKHE U KPYTJI0I0HHBIEC, MPOOUPKH, XUMUUYECKHE CTaKaHbl, (papdopoBsie vamku,

2.

CTYIKH, MEPHBIE IIMIIUHIPbI
OobopynoBanue:

2.1 Jlep>xaTenu, MIMIMIBI, INTATUBBI JUIsI MPOOUPOK, CIIHUPTOBKH, TMOJBEMHBIN CTONHK, WHIUKATOPEI,

3.

TEPMOMETPHI, BOJIsiHAsL OaHs, BECHI C THPSIMH, JICKTPOHHBIC BECHI, JTOKKH IS CBHITYYUX BEIIECTB,
JKEJIe3HBIC JIOKKHU, THIJIH JKeJle3Hble U (apopoBbie, BOPOHKH, (PHILTPHI, CTEKIISTHHBIC MAOYKH,
ra300TBOAHBIE TPYOKH, CTEKISHHBIC IJIACTHHKH, MEIHAS MPOBOJIOKA, KPUCTALIM3ATOP BOJSHAS
0aHs, JTOTKH.

Ipudopswi:

3.1 Annapat KupromkuHa Jij1s oay4eHus ra3oB, JUCTUILIATOP, IpUOOp Al AEMOHCTPAlMU 3aKOHA

4.

COXpaHEHHUs MacChl BEUIECTBA, IPUOOP JJI OKHCIICHUS CITUPTA
PeakTuBbl

4.1. Oxcumgsl:

okcua Menu(ll), oxcun kanpims, okeun xxenesa (111), okena maraust, okeua xpoma (111)

4.2. Kuciotsl : colnsiHasi, cepHasi, a30THas Kuciora, pocdopHast, pykcuHcepHucras, OopHas
4.3. OcHOBaHUs: TUIAPOKCH HATPHUS, THAPOKCU Kanusi, Tuapokcu meau (1), ruapokcua kanbius,

HaH.IaTBIpHHfI CIIUPT, THAPOKCU Maruusa

4.4. Conu:

1. KapOoHaTsl: HaTpus, KaJlus, aMMOHHMS, KalbLus ( MpaMop, Mel)

2. Hutpatsl: HaTpusl, Kanus, KalbLus, aTlOMUHNSA, MEIU, aMMOHUs, Oapus, cepedpa

3. Cynbdatsl: MeIu, MEIHBIN KYyIIOPOC, MarHHs, JIIOMUHUS, HATPUsl, KaJIUs, KaJlus, xKelesa,
JKEJIE3HBIN KYIIOPOC, AMMOHHSI, MarHus

4. Xnopuasl HAaTpHsi, Oapus, IMHKA, aMMOHUS, JKeJe3a

5. Noauapl: kanust, HaTpus

6.Cynbuabl: HaTpUs

7.@ocdatsl: KanbLus, HaTpUs

8.Cunukarel: HaTpUst

9. CynbduTsl: HATPUS

10. JIpyrue coaum M peakTHBBL: POJOHMJ aMMOHMS, Kalus, KpacHas KpOBSIHasi COJIb, >KEITas
KpOBSIHas COJIb, IEPMAHTaHAT KaJlus, IUXpOMaT aMMOHMSI, alleTaT HaTpUsl U CBUHIIA, TUXpOMaT
KaJIusl, IepeKrch BOJAOPOaa

4.5. Merauibl: xene30, 1UHK, ME/lb, 0JIOBO, CBUHEII, HATPUH, KAIBIIUH, KA, MarHUMA

4.6. Hemeramsl: cepa, pochop KpacHblid, OpoM, o1 KpUCTATUINYECKUNA

4.7. naukaTopbl: YHUBEpCATIbHBIN, TaKMyC, peHosdTanent, MEeTHIOBBIA OpaHKeBbIN

5. KO.]'I.TIeKIII/II/I H 06[)33[1[)1: «MI/IHepaJ'ILI W TOPHBIC ITOPOABI», ((HHaCTMaCCLI)), «BonokHay
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