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MyHuIHmnansHoe 00 KETHOE 001Ie00pa30BaTeIbHOE YUPEIKICHIE
«Cpennss ob1eo0OpazoBaTenbHas mkona Ne 2 r. Ctpouteis SIKOBIEBCKOTO TOPOICKOTO OKPYTay»

PaGouas nporpamma
Xumust
YpoBeHb 0CHOBHOIO 00111er0o 00pa30BaHuUs

ITosicHuTEIBLHASA 3aIICKA

Jannas pabouasi mporpaMMa Kypca «XUMHUHU» ISl YPOBHS OCHOBHOTO 00IIIEero oOpa3oBaHuUs
pa3paboTraHa Ha OCHOBE aBTOpCKOM paboueit mporpammbl H.H. Tapa, omyOnukoBaHHOW B
METOJMYECKOM TIOCOOMHU Il yuuTesield 00I1meo0pa3oBaTeIbHbIX OpraHmu3anuii «Xumus. Pabouune
nporpammsbl. Ilpeamernas nunus ydeOnukoB I.E.Pymsutuca, @.I'.@enpamana. 8-9 kmaccos. /
H.H. T'apa — M.: IIpocsemenue, 2020. Meroaudeckoe mocooue umeeT rpud «CooTBETCTBYET
@I'OCx». Ilporpamma peanusyercss B yueOHuKax aBropoB I.E. Pymsutuca u ®@.I'. denpamana
«Xumus. 8 Kimace» u «XuMus. 9 kacey.

Hacrosimas paGouyas mporpamMa Kypca xumuu 1Js 8 - 9 kiaccoB paccuntana Ha 140
4yacoB y4e0HOro Bpemenu (3a 2 roaa o0yuenusi). U3 uux 70 (2 yaca B Heneno) B 8 kiacce, 70
(2 yaca B Hefes110) B 9 KJ1acce.

C nenpio pa3BUTUS Y 00YHaIOIIUXCS €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, (pOpMHpOBaHUS
KPUTHUYECKOI'O M KPEATUBHOI'O MBIIIJIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HAIPaBJICHHOCTH, a TAKKE IJIS MPaKTUYECKOW OTpaboTKM ydeOHOro martepuasna Ha 6aze MBOY
«COIII Ne2 r. Crpourens» ¢ 1 cenrsops 2023 roma (QyHKIMOHUpPYET LEHTp 0Opa3oBaHUs
€CTECTBEHHO-HayYHOU HampaBieHHOCTH «Touka pocta». Ilpum peanuszanuu HaHHOW TPOTrpaMMbI
ucnonb3yercs odopynosanue Lientpa: uudpossie tadboparopuu «Peneon».

Baxneiimieir 3agaueii OCHOBHOTO 00ITIero 0Opa3oBaHMsl SIBISETCS MOATOTOBKA YYAIIUXCSA K
OCO3HAaHHOMY BBIOOPY KH3HEHHOTO U MPO(ECCHOHATBFHOTO IMYyTH. Y4Yaliuecs AOJDKHBI HayYUThCS
CaMOCTOSITENIbHO CTaBUTh 1LI€IM U  ONpEAeNsATh MYyTH UX JIOCTHXKEHUS, HCIOJIb30BaTh
nproOpEeTEeHHBIN B IIIKOJIC ONBIT B pealibHON JKU3HHU, 32 paMKaMH y4eOHOTro mpoliecca.

XuMUs Kak y4eOHBIN NMpeIMeT BHOCHUT CYIIECTBEHHBIH BKIJIAJ B BOCIIUTAaHHE U pPa3BUTHE
o0Oy4aromuxcs; OHa MPU3BaHAa BOOPYKUTh MX OCHOBAMU XMMHYECKHX 3HAHWUN, HEOOXOIUMBIX IS
MIOBCEHEBHOM JKU3HU, 3aJI0KUTH (PYHAaMEHT I JaJIbHEHIIIEro COBEPIICHCTBOBAHHS STHUX 3HAHHM,
a TaKXe CrocoOCTBOBaTh O€30MacHOMY TIIOBEICHHIO B OKpYKAlOIIEH cpeae U OepekHOMY
OTHOLICHHIO K HeW. Pa3BuTuE IO3HABAaTENIBbHBIX MHTEPECOB B IIPOLIECCE CAMOCTOSATENBHOIO
pUOOpPETEHUs] XUMUYECKUX 3HAHUW W MCMOJIb30BaHHE PA3IUYHBIX HCTOYHUKOB MH(OpMAIMH, B
TOM YHCJIE KOMIIBIOTEPHBIX. Bocmnuranue yOeKICHHOCTH B MO3UTUBHOW POJIM XMUMHMU B KH3HH
COBPEMEHHOTO OO0IIecTBa, HEOOXOAWMOCTH XUMHUYECKH TIPAMOTHOTO OTHONIICHHUS K CBOEMY
3I0pPOBBIO U OKPYXKAOILEN Cpelie.

OcCHOBHbIE Henu W3y4eHHs XUMUU Ha YPOBHE OCHOBHOI'O O0IEro 0Opa3oBaHUsl HANpaBJICHbI
Ha!

® oceoeHue 8axCHetuux 3HaHui 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XMMHU, XUMHYECKOU
CUMBOJIUKE;

® ogradenue yMeHusmMu HaOIIONATh XUMHUYECKHUE SBIICHUS, IPOBOAUTH XUMHUYECKHM
HKCIIEPUMEHT, NPOHM3BOJUTH pacueThl Ha OCHOBE XMMHYECKHX (OPMYJ BELIECTB U YpaBHEHHH
XAMHYECKUX PEaKIUN;

® paszeumue TIO3HABATEIbHBIX MHTEPECOB U MHTEIUICKTYAJIBHBIX CIIOCOOHOCTEH B mpolecce
MNPOBEJCHUS XMUMHUYECKOTO JKCIIEPUMEHTa, CaMOCTOSATEIbHOTO TMPUOOpPETeHHs] 3HAHUN B
COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

® gocnumauue OTHOLIEHHA K XMMHUHU KaK K OJHOMY M3 (PyHIAMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00I1e4eTI0BEYECKOM KYIbTYpHI,

® npumeHeHue NOJYYEeHHbIX 3HAHUU U yMeHull JUis 0e30MacHOTO HCIIOJIb30BaHHS BEILIECTB U
MaTepHajoB B OBITY, CETbCKOM XO3SHCTBE M HAa MPOU3BOJCTBE, PELICHUU NMPAKTHUYECKUX 33734 B
MOBCE/IHEBHON JKU3HU, NPEAYNPEKICHHUS SBICHUN, HAHOCSIIMX BpEI 3/0pPOBbI0 YEJOBEKa H
OKpYKarolllee cpeie.

IIporpamma kypca  «XuUMHUU» IIOCTPOE€HA HAa  OCHOBE  CHIUPAJIbHOM  MOJEIIH,
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IpelycCMaTpUBAIOLIE OCTENIEHHOE Pa3BUTHE U YIIIyOJeHHE TEOPETHUECKUX IMpPEICTaBICHUH Mpu
JUHEUHOM O3HAKOMJICHUU C SMIUPHUUECKUM MaTEPHAIIOM.

Copep:xanue yuyeOHOro MpeaMeTa BKIIOYAeT CBEJCHHS O HEOPraHMYECKHUX BEIeCTBaX, MX
CTPOCHHUH U CBOMCTBAX, a TAKKE XUMUUYECKHX IMPOIIECCAX, TPOTEKAIOUIUX B OKPYKAIOIIEM MUPE.

TeopeTnueckyro OCHOBY U3Y4Y€HHUS HEOPraHMYECKONM XUMHUHU COCTABISET AaTOMHO-
MOJIEKYJIIpHOE ydeHHe, nepuoaunueckuil 3axkoH .M. MeHnzneneeBa ¢ KpaTKMMH CBEICHUAMH O
CTPOCHMH aTOMOB, BHJAaX XHMHUYECKOH CBS3M, 3aKOHOMEPHOCTSX MPOTEKAaHUH XUMHUYECKUX
peaKuuii.

B wu3ydenunm Kkypca 3HauMTeIbHa pOJIb OTBOJUTCS XUMHUYECKOMY OSKCIEPHUMEHTY:
NPOBEICHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX pabOT M OMHCAHUIO UX PE3YJIbTATOB; COOJIOACHUIO
HOPM M MPaBUJI MOBEACHHS B XUMUYECKHUX J1a00paTopusX.

DopMHUpOBaHUE YHUBEPCAIBHBIX YUCOHBIX JEHCTBUHN YUAITUXCSI OPTAHU3YETCS B YCIOBHSIX:

e y4yeOHOTO COTPYAHMYECTBA (IETH MOMOTAIOT IPYT APYTY, OCYIIECTBISIOT B3AUMOKOHTPOJIb);

e cleuraIbHO OPraHU3yeMOro y4eOHOTo COTpYAHUYECTBA (paclpeesieHue HadyalbHbIX
JEUCTBUI U omepaiuii, 0OMeH criocodamu IeHCTBYS, B3aUMOIIOHUMAaHNEe, KOMMYHUKAIIUIO,
IJIaHUPOBAHHUE OOIIUX CIIOCOOO0B pabOTHI, PEIICKCHIO);

® COBMECTHOU AesATeNbHOCTH (0OMEH JAEUCTBUAMHU U ONEPALMSIMU MEXKIY YUUTEIEM U
YYCHUKAMH U MEXKIy CAMUMH 00YyJaromMMHUCS B Mporiecce GopMUPOBAHUS 3HAHUN U YMEHHU );

® pPa3HOBO3PACTHOTO COTPYIHUUYECTBA (paboTa yJaluxcs B MO3UIINHN YIUTEIS);

e muckyccud (yCTHBIE U MUChMEHHBIC ()OPMBI YIEOHBIX JUAIOTOB C OJHOKJIACCHUKAMU U

YUUTETIEM);

e 00mero npuéMa TI0Ka3aTeabCTB (MPUEM aKTUBHU3AIMH MBICIUTEIBHON IEATETbHOCTH, OCOOBIIA
croco0 opraHU3alliu YCBOSHUS 3HAHUH);
e pedrekcuu (cTocoOHOCTh CYOBEKTA JeIaTh COOCTBEHHBIE MBICIIH, YMOITMOHAIBHBIC COCTOSTHHS,

JEHCTBUS U MEKIMYHOCTHBIE OTHOIICHHUS TPEIMETOM CIIEIUAIBHOIO PACCMOTPEHHUs (aHAIN3a

Y OLICHKH) U MPAKTHYECKOT0 Mpeodpa3oBaHusl);

® [EJAarorm4ecKoro oOmeHus (COTPYIHINYECTBO C YUUTEIEM).
@DopMbl OpraHu3almy yueOHoro npoiecca:
KOMOWHUPOBAHBIE YPOKH;
YPOKH KOHTPOJISI 3HAHUU;
MPaKTHUYECKHUE padOTHI;
YPOKH 3aKperuieHus 1 0000IICHHUS 3HAHUH.
DOpMBI TEKYIIETO KOHTPOJIS 3HAHUMN:

* (GpoHTANBHBIN, HHIUBUAYAIBHBINA OMIPOC;

* nabopaTopHbIe pabOTHI;

* TECTHUPOBAHHUE.
B nannoit paboueit mporpamme (GopmMynIupoBKa TEM, pacHpeneseHHe YacoB IO TEMaMm,
KOJINYECTBO U COJEpXKaHMUE JIADOpaTOPHBIX pabOT COOTBETCTBYIOT AaBTOPCKOM Iporpamme c
HCIIOJIb30BaHUEM PE3EPBHOTO BPEMEHHU.

Pezynomamul oceoenun yuedonozo npeomema «Xumuay.

N3y4yeHne XxuMuu B OCHOBHOH IIKOJIE AAE€T BO3MOXHOCTh JOCTUYb CIEAYIOIINX PE3YyIbTaTOB
B HalpaBJICHUN JUYHOCTHOTO Pa3BUTHUSA:

1. Bocriutanue poccuiicKkol rpa)k1aHCKOM MIEHTHYHOCTH: MAaTPUOTU3MA, JTIOOBU M YBaXKECHUIO
Kk OTe4ecTByY, 4yBCTBAa TOPAOCTH 3a CBOIO POIMHY, 32 pOCCUNCKYIO XUMUYECKYIO HAYKY;

2.  ®opMHpPOBaHHUE LEIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKH U OOILIECTBEHHON MPAKTHKH, a TAKXkKe COIMAIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JyXOBHOMY MHOT000pa3nI0 COBPEMEHHOTO MUPA;

3. ®opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHIO M TO3HAHUIO, BBIOOPY
npoduIpbHOTO 00pa3oBaHMs HAa OCHOBE MH(OpPMAIMK O CYIIECTBYIOIIUX MPO(ECCHSIX M JTUIHBIX
npodeccnoHaIbHBIX IIPEANOYTEHUH, OCO3HaHHOMY MOCTPOEHUIO WHIUBUAYATBHON
00pa3oBaTeNbHOM TPACKTOPUU C YUETOM YCTOMUMBBIX [T03HABATEIbHBIX HHTEPECOB;

ANANENEN




MyHuIHmnansHoe 00 KETHOE 001Ie00pa30BaTeIbHOE YUPEIKICHIE
«Cpennss ob1eo0OpazoBaTenbHas mkona Ne 2 r. Ctpouteis SIKOBIEBCKOTO TOPOICKOTO OKPYTay»

4. ®dopmupoBaHNE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTebHOM, OOIIECTBEHHO
NOJIe3HOH, Y4eOHO-HCCIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX AEATEIbHOCTH;

5. ®opmupoBaHHE MOHUMAaHMUS LIEHHOCTH 3JI0POBOrO U 0O€30MacHOro o0pas3a KHU3HU;
YCBOEHHE MPAaBUJ MHIMBHYaIbHOTO M KOJJICKTHBHOTO 0€30MacHOrO MOBEICHHS B UPE3BbIUAHBIX
CUTYAaILUAX, YTPOKAIOIUX KU3HU U 3I0POBbIO JIFOCH;

6. ®opMHpOBaHHE MO3HABATEIBHON U MH(OPMAIIMOHHON KYJIBTYpHI, B TOM YHCIIE pa3BUTHE
HABBIKOB CAMOCTOATEIBHOM paboThl € y4yeOHBIMH TOCOOMSIMH, KHHUIaMH, JIOCTYIHBIMH
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBAMU MH()OPMAIIIOHHBIX TEXHOJIOTHA;

7. @OpMHpPOBAaHHE OCHOB IKOJOTHUECKOTO0 CO3HAHUS HA OCHOBE MPU3HAHUS LIECHHOCTH KU3HU
BO BCEX €¢ NPOSBICHUAX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpPEKHOTO OTHOIIECHUS K
OKpY’Karolleil cpee;

8. Pa3BuTHE TOTOBHOCTM K PEIIEHUIO TBOPUECKUX 3a]ad, YMEHMsS HAXOAWUTH aJCKBATHBIC
CrocoObl TOBENCHHUS W B3aUMOJCHCTBUSA C TapTHEpaMH BO BpeMs y4eOHOW W BHEy4eOHOH
JeSITeIbHOCTH, CIIOCOOHOCTH OIIGHWBAaTh MPOOJIEMHBIE CUTYallMd U OINEPATUBHO TNPUHUMATh
OTBETCTBEHHBIC PEIICHUS B PA3IUYHBIX NMPOJYKTUBHBIX BHUIAX NEATEIBHOCTH (yueOHasi MOHMCKOBO-
UCCIIeI0BaTEIbCKas, KITyOHas!, TPOSKTHAs, KPYXKKOBast U T. 1. )

MeTtanpeAMeTHBIMH pe3yIbTaTaMH OCBOCHHMS OCHOBHOH 00pa30BaTEeNbHOW IMPOrpaMMbI
OCHOBHOT'O 00111er0 00pa30BaHUs SBISIOTCS:

1. OsnaneHue HaBBIKAMU CAMOCTOSITEIBHOTO MPUOOPETEHUsT HOBBIX 3HAHUN, OpraHu3alud
y4eOHOI eI TeNbHOCTH, IOUCKA CPEICTB €¢ OCYILECTBICHUS;

2. YMeHME IUTaHHpPOBATh IIYTH JOCTMKEHUS LIeJIEH Ha OCHOBE CaMOCTOATEBHOIO AaHAIN3a
YCIOBUH W CPEACTB UX JIOCTM)KCHHUS, BBIACIATH abTEPHATHBHBIC CIIOCOOBI JOCTHKEHUS LENU U
BBIOMpaTh HamOosiee 3PGEKTUBHBIN CIMOCO0, OCYIICCTBISTH IMO3HABATEIBHYIO pedIESKCHI0 B
OTHOILIECHUHU JCHCTBUI 10 PEIICHUIO YU€OHBIX U MTO3HABATENBHBIX 3a/1a4.

3. YmMeHue mnoHMMATh MpoOJIEMy, CTaBUTh BONPOCHL, BBABUTaTh THUIOTE3Yy, J1aBaTh
ONpeNieIeHne  TMOHATHSM,  KJIACCH(PHUIMPOBATh, CTPYKTYpUpOBaTh MaTepHal, IpPOBOJHUTH
9KCIIEPUMEHTHI, apryMEHTUPOBAaTh COOCTBEHHYIO MO3ULHKI0, (QOPMYIHpPOBaTH BBIBOJIBI U
3aKJII0YEHHS,

4. VYMeHHE COOTHOCHTb CBOU JEHCTBUS C IUIAHUPYEMBIMHM pE3yJbTaTaMH, OCYILECTBIATH
KOHTPOJIb CBOEH JNeATEIbHOCTH B TPOIECCE ITOCTHMKEHHS pe3ysbTara, OIpeNessiTh CIIOCOOBI
JeCTBUI B paMKaxX MpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM ICHCTBUS B
COOTBETCTBUU C U3MEHSIIOIIECHCS CUTYallUEH;

5. ®opMmHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIOIB30BaHUS WHCTPYMEHTOB U
TEXHUYECKUX CpPEACTB HMH(POPMAIMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB U  MPOTPaMMHOIO
oOecrieyeHns1) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHHUKATHUBHBIX U TO3HABATEIbHBIX
YHUBEPCAJIbHBIX YU€OHBIX JeHCTBUN;

6. YMeHue cozlaBaTh, IPUMEHITh U MPEOOPA30BBIBATH 3HAKW U CHUMBOJIBI, MOJEIU M CXEMbI
JUISL pelIeHns1 y4eOHBIX ¥ O3HABATEIbHBIX 33/1a4;

7. YMeHue u3BieKaTb HH()OpPMALIKUIO U3 PA3INYHBIX UICTOYHUKOB (BKJIIOYAsl CPEeICTBA MAaCCOBOM
UHpOpMalMK, KOMIIAKT-AUCKA Y4eOHOTro Ha3HaueHHs, pecypchl MHTepHera), CcB0OOOIHO
MOJIb30BATHCS CIIPABOYHOMN JIUTEPATYpOM, B TOM YHCJIE M Ha AJIEKTPOHHBIX HOCHUTENSX, COOIIOIATh
HOPMBI HH()OPMAITMOHHON U30UPATEIbHOCTH, ITUKH;

8. VYMeHue Ha MpaKTHKE I0JIb30BaTbCSl OCHOBHBIMU JIOTUYECKMMH IPUEMaMH, METOJaMU
HaOJI0/IEHUS, MOJIETTUPOBAHUS, OOBSICHEHUS, pElIeHUs MPoOIeM, TPOrHO3UPOBAHUS U JIp.; Y MEHHE
OpPraHU30BBIBATH CBOIO KHM3Hb B COOTBETCTBHUHU C IPEACTABICHUSIMH O 3A0pPOBOM 00Opa3e >KU3HHU,
npaBax UM OOSA3aHHOCTSAX TpaKIaHWHA, UEHHOCTAX OBITHS, KYyJIbTYphl U  COLIMAJIBHOTO
B3aUMOICHUCTBUS;

9. YMeHuHe BBINOIHATH 103HABATENIBHBIE U TPAKTUYECKUE 3a/JaHUS, B TOM YUCJIE IPOEKTHBIE;

10. YmeHue caMOCTOSITETbHO M apryMEHTHUPOBAaHHO OLIEHUBATh CBOW JICUCTBUS U JEUCTBUS
OJTHOKJIACCHUKOB, COJAEP)KaTeIbHO 0OOCHOBBIBAsI MPABMIIBHOCTh WJIM OUIMOOYHOCTH pe3yjbTara M
crocoba JIeHCTBUS, aIeKBaTHO OIEHUBATh OOBEKTHUBHYIO TPYIHOCTh Kak Mepy (haKTHUECKOTOo WM
IPENII0JIaraéMOr0 pacxo/la PECYpCcOB Ha pELICHHE 3aJadyd, a TaKKe CBOM BO3MOXKHOCTH B
JOCTH>KEHHUH LIEJIA ONIPEAEIICHHOMN CII0XKHOCTH;
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11. YMeHue paGoTaTh B TpymIe: CIyliaTh NapTHepa, GOpMYIHPOBATh U APTYMEHTHUPOBATH CBOEC
MHEHHUE, KOPPEKTHO OTCTaMBaTh CBOIO MO3UIMIO U KOOPAWHUPOBATH €€ C MO3ULMEN NapTHEPOB, B
TOM YHCJI€ B CUTYallul CTOJIKHOBEHHUSI HHTEPECOB; MPOIYKTUBHO pa3peniatb KOH(PIMKTH HA OCHOBE
ydeTa MHTEPECOB M MO3ULUN BCEX €r0 YYaCTHUKOB, IOMCKA M OLEHKU aJbTEPHATHBHBIX CIIOCOOOB
paspenieHus KOH(JIMKTOB.

IIpenMeTHbIMU pe3yjbTaTaMH oOcBoeHUsT OCHOBHOW 00pa3oBaTEeIbHON MPOrpaMMBbI

OCHOBHOTO 00I1IeTO 00pa30BaHUsl SBJISIOTCS:

1.  ®opMupoBaHME MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O BELIECTBAX, UX
NpEeBpalleHUsIX W MPaKTUYECKOM NPUMEHEHWHU; OBJIQJCHHE MOHATUWHBIM almaparoM H
CHUMBOJIMYECKUM SI3IKOM XUMHH;

2. Oco3Hanme OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOW Hayku Kak o00Jjactu
COBPEMEHHOTO €CTECTBO3HAHMS, XMMMUYECKUX IPEBPALICHUN OpraHMYEeCKMX M HEOPTaHWYECKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOW U HEKUBOUW NMPHUPOABI; YTIyOJICHUE MPECTABICHUHN O
MaTepUaIbHOM E€AMHCTBE MUDA;

3. OsiageHue OCHOBAMHM XUMHUYECKOM TI'PaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3UPOBATH U
OOBEKTHBHO OIICHMBATH >KU3HEHHBIC CHUTYallUH, CBS3aHHBIE C XUMHEH, HAaBBIKAMH O€301acCHOTO
oOpallleHusi ¢ BEIIeCTBAMU, UCIIOJIb3YEMbIMU B MOBCEIHEBHOM >KM3HHU; YMEHUEM aHAJIM3UPOBATh U
IUIAHUPOBATh JKOJOTWYECKH O€30MacHOE IOBEIEeHHE B IENIX COepeXeHUs 310pOBbI U
OKpY>Kalollei cpebl;

4.  @opMupoBaHHE YMEHUH YCTaHABIUBATh CBA3M MEXKIy peEaJbHO HaOII01aeMbIMU
XUMHUYECKUMHU SBIICHUSMHU U MPOILECCaMU, MPOUCXOASAIIMMUA B MUKPOMHUPE, OOBICHATH MPUUYMHBI
MHOTr000pasusi BEeIeCTB, 3aBUCUMOCTh X CBOHCTB OT COCTaBa U CTPOCHUS, a TAaKXKe 3aBHCUMOCTb
MPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

5. llpuoOpereHHst ONbITA UCIOJB30BAHUS PA3TMYHBIX METOJOB HW3YUYEHHs BEIIECTB;
HAOJIO/IEHUS 32 UX MPEBPAILCHUSIMU MPU MPOBEJCHUH HECIO0XHBIX XMMHUUYECKUX 3KCIIEPUMEHTOB C
UCII0JIb30BaHUEM Ja00paTOPHOTO 000PYIOBaHHS U IPUOOPOB;

6. YMeHue okasplBaThb MEPBYI0 IIOMOLIb IIPU OTPABICHUIX, 0XKOrax U JAPYruX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U JaOOPATOPHBIM 000PYIOBaHHUEM;

7.  Osnagenue mnpuemMamu paboTel ¢ uHOpMAIMEed  XUMHYECKOTO  COJCpPXKaHUf,
MIPEICTABICHHON B pa3Ho dopme (B BUIE TeKcTa, GopMyi, rpadMKoB, TAOJUYHBIX JAHHBIX, CXEM,
dororpadpuit u nap.). Co3manume OCHOBBHI s (HOPMUPOBAHMS HMHTEpeca K PpACIIUPEHUIO0 U
yrayOlIeHnI0 XUMHUYECKUX 3HAHUN U BBIOOpA XMMHH KakK MPOQMIBHOTO MpeIMeTa IpH Mepexo/ie Ha
CTyIleHb CpefHero (moiaHoro) obmero oOpa3oBaHMs, a B JallbHEUIIEM U B KauecTBe ceprl cBOE
npodecCuoHaNBHOM e TeIbHOCTH;

8.  @opmupoBaHuE MPEACTABICHUIN O 3HAUEHUU XMMUYECKOW HAyKHU B PELIEHUU COBPEMEHHBIX
HKOJIOTUYECKUX IMpOoOJieM, B TOM YHCJIE€ B MPEIOTBPAILCHHMH TEXHOTEHHBIX W 3KOJOTHYECKHX
KatacTpod.

Coaeprxanue y4eOHOIo Kypca XuMHs
8 kuacc

Pazgen 1. OcHoBHbIe MNOHATHSE XUMHHM (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX
npeacTaBJIeHU)

[Ipenmer xumuu. Xumus Kak 4acThb €CTECTBO3HAHMsA. BeniectBa M ux cBouMcTBa. YHCTHIE
BEIIECTBA U cMeCH. MeTO/Ibl MO3HAHUSI B XUMUU: HAOIO/IeHNe, SKCTiepuMeHT. [IpueMbr 6e30macHo
paboThl ¢ 00opyaoBaHUEM U BemecTBaMu. CTpoeHUE TUTAMEHH.

Uucteie BemecTBa u cMecu. CrocoObl OYMCTKH BEIIECTB: OTCTaWBaHWE, (PUILTPOBAHHE,
BBINIAPUBAHNE, KPUCTALIN3ALMS, UCTIILIALNSL. DU3NUecKre 1 XUMUYECKUE SIBJICHUS. XUMHYECKUE
peakuuu. [Ipu3Haky XMMHYECKUX pEaKUMi U YCIOBUS BO3HUKHOBEHUS M TEUEHHUS XMMHYECKHUX
peaxkuuii.

ATOMBI, MOJIEKYJIBI U MOHBI. BemiecTBa MOJEKYJISPHOTO U HEMOJIEKYJISPHOTO CTPOCHUS.
Kpucrannumueckue u amopdnble BemiecTBa. KpucTayuiMueckue pelieTKd: HOHHAs, aTOMHAas U
MoJeKyJsipHas. [IpocTeie U CI0KHBIE BEIIECTBA. XUMHYECKUM 3JEMEHT. MeTaiuibl 1 HEMETAJLIbI.
AtomHas equHuiia Macchl. OTHOCUTENbHAsT aTOMHAsi Macca. S3bIK XUMHH. 3HAKH XUMHUYECKUX
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3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BelecTBa. Xumuueckue ¢Gopmyibl. OTHOCHUTENbHAS
MOJIeKyJIsipHass Macca. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB BellecTBa. BhluucieHus mo
xumuueckuM popmynam. MaccoBast 10711 XUMHUUECKOTO 3JIEMEHTA B CJI0KHOM BEILIECTBE.

BanentHocTh XuMUYECKHUX 3yieMEHTOB. OrmpeneneHre BaJICHTHOCTU 3JIEMEHTOB IO
dbopmynam OuHapHBIX coeauHeHUH. COCTaBIeHHEe XUMHUECKUX (OpMYIT OMHAPHBIX COCTMHEHHM 10
BaJICHTHOCTH. ATOMHO — MOJIEKYJISIPHOE y4Y€HHE. 3aKOH COXpaHEHHs Macchl BemecTB. JKu3Hp u
nearenbHocTh M.B. JIoMoHOCOBa. XUMUYECKUE ypaBHEHUS. THUIIBI XUMUUYECKUX PEaKIIHil.

Kucnopon. Haxoxnenue B mnpupone. Ilomydenuwe kucimopomga B jaboparopuud U
MPOMBIIUICHHOCTH. PU3MYECKHUEe U XUMHYECKHE CBOWMCTBAa Kuciopona. lopenue. OKCHIBIL
[Ipumenenne kucinopona. KpyroBopor kuciopona B mpupone. O30H, auiOTpPONHsl KHUCIOPOJA.
Bo3nyx u ero cocraB. 3amnuTa atMoc(epHOT0 BO3ayXa OT 3arps3HCHHM.

Bomopon. Haxoxnenne B mnpupozge. Ilomydenue Bomoponma B J1abopaTopuul |
IIPOMBINUIEHHOCTH. PU3NUECKrEe U XUMHUYECKUE CBOMCTBA BOAOPOoaa. Boopon — BOCCTaHOBUTEI.
Mepsl Oe3omacHocTH Tpu pabore ¢ Bogopojgom. llpumenenue Bogopoma. Boma. Mertonbt
ONpeIesIeHUsI COCTaBa BOJIbI — aHANN3 U cuHTE3. duszndeckue cBoicTBa BoAbl. Bojga B mpuponae u
CrocoObl ee OYMCTKH. Adparus BoAbl. XUMUYECKUE CBOMCTBa BOAbI. IIpuMenenue Boasl. Boma —
pactBopuTENb. PacTBOpUMOCTE BeECTB B BoJe. MaccoBasi 107151 pACTBOPEHHOI'O BEILIECTBA.

KonnuectBennbie oTHomenus B xumun. KonnuectBo BemiectBa. Monbs. MonsipHas macca.
3akoH ABoragpo. MosipHbelii 00beM Ta30B. OTHOCHTENbHAs IIOTHOCTh Ta3oB. OOBEeMHBIE
OTHOILICHHUS ra30B MIPU XUMHUUYECKUX PEAKIIUIX.

Baxneiimme kmacchl HEOpPraHMYECKHX coeauHeHud. OKCHABL: COCTaB, Kiaccu(ukarms.
OcHOBHbIE U KHCIOTHBIE OKcHibl. HoMeHkmarypa okcuioB. duznueckre 1 XUMHUUECKUE CBOMCTBA,
MOJIy4EHUE U IPUMEHEHUE OKCUIOB.

Iunpokcunpl.  Knaccudukanus ruapokcunoB. OcuHoBanus. CocraB. Illemoun wu
HepacTBOpuMbie OCHOBaHMA. HomeHknatypa. @u3nyeckrue U XMMUYECKHE CBOMCTBA OCHOBAHUU.
Peakuust neirpanuzanuu. [lomydeHne W mnpuMeHEHHE OCHOBaHUH. AMQOTEpHbIE OKCHABI H
TUAPOKCHUBI.

Kucnotel. CoctaB. Kimaccudukamms. Homenknatypa. @uzndeckue 1 XUMUYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN PSAJl METAIUIOB.

Comun. CocraB. Knaccudukamus. Homenknatypa. ®Pusmdyeckne CBOWCTBA  COJICH.
PacTBOopuMOCTh coseii B Bojge. XuMHUecKue cBoicTBa coieil. CrocoObl MOJTy4eHHUs Comneil.
[Ipumenenue comnen.

['eneTnueckas CBsA3b MEXKAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COSTMHEHUI.

JdemoncTpanuu. O3HakoMJieHHE ¢ oOpasllaMu MPOCTHIX W CIOXKHBIX BemecTB. CrocoObl
OUYMCTKU BEIECTB: KPUCTAIUIM3AIMS, AUCTHILIALMUSA, XpoMmartorpadus. OMBITHI, MOATBEPKIAOIINE
3aKOH COXPaHEHUsI MaCChl BEIIECTB.

[Tonydenue u cobupanne KUCIOPOia METOJOM BHITECHEHUS BO3/lyXa U BoJibl. OmpeneieHue
cocTtaBa Bo3ayxa. Konnekyus Heghmu, KameHH020 Yais u nPOOYKMO8 UX nepepabomxu.

[Tonyuenue Bogopoaa B annapare Kuna, npoBepka BoJopoJa Ha YACTOTY, TOPEHHE
BOJIOpOJIa, COOMpaHUE BOJOPO/Ia METOJOM BEITECHEHHS BO3/IyXa H BOJIBI.

Amnanu3s Bojbl. CHHTE3 BOJIBI.
3HaKOMCTBO ¢ 00pa3iaMu OKCHOB, KUCJIOT, OCHOBaHHUH U coJyieid. HelTpanmm3anus
HICJIOYU KUCTIOTON B MPUCYTCTBUU MHAUKATOPA.

JlabopaTopHble ONBITBI. PaccCMOTpeHHE BEIIECTB C Pa3IUYHBIMU (PU3NUYESCKUMHU
cBoiicTBamH. Pa3neneHue cMecu ¢ moMOIbI0 MarHuTa. [Ilpumepsl GU3NUYECKUX U XUMUYECKUX
ABJIICHUN. Peakuny, WuIFoCTpUpyONIMe OCHOBHBIE ITPU3HAKU XapaKTEPHBIX peakiuu. Paznoxenue
ocHOBHOTO KapOoHara meau (II). Peakius 3aMerieHuss MeIu JKele30M.

O3HakoMJyieHHEe ¢ 00pa3laMu OKCHJIOB.

B3aumopeiictBue Bogopoaa ¢ okcugom meau (II).

OnbITHL, TOATBEPKAAIONINE XUMUYECKUE CBOMCTBA KUCTIOT, OCHOBaHUH.

IIpakTnyeckune padoTsl

o [IpaBuia TeXHUKH OE30MACHOCTH MPU PadOTE B XUMHUECKOM KaOHHETE.
O3HakoMJIEHHUE C TaOOPAaTOPHBIM 00OPYIOBAHUEM.
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o OuncTKa 3arpsA3HEHHON MOBAPEHHOM COJIU.

o [TonyueHue u CBOMCTBA KUCIOPOAA

o [Tonydyenue BoAOpOJa U U3YUEHUE €r0 CBOMCTB.

o [IpuroroBieHue pacTBOPOB COJIEH € ONPEAEICHHON MacCOBOM 101N pacTBOPEHHOTO
BELIECCTBA.

o Pemenue sxcriepuMeHTAIBHBIX 3a4a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPIaHUUYECKUX
COCIUHEHUI Y.

Pacuernbie 3agaum:

Brruncnenne oTHOCUTEIHHOM MOJICKYIISIPHOM Macchl BetecTBa o hopmyse. Beraucnenue
MacCOBOMH JIOJIH DJIEMEHTA B XUMHYECKOM COSTMHEHUH. Y CTAHOBJICHUE MPOCTEHTIICH (OPMYIIBI
BEILECTBA [0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenue maccoBoi 01K paCTBOPEHHOTO BENIECTBA B pacTBOPE. BhruncieHne maccol
pPacTBOPEHHOTO BEIIECTBA U BOJIbI JIJIsl MPUTOTOBIICHUS PACTBOPA ONPEAEICHHON KOHIICHTPALIIH.

OO6bEeMHBIE OTHOIIEHUS Ta30B MPU XUMUYECKUX PEAKIUAX.

Brruncnenus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO
U3 MIPOJYKTOB PEAKIIUH 110 Macce UCXOJHOTO BELIECTBA, 00BEMY MIIH KOJMYECTBY BEILIECTBA,
COJIEPIKaIIEro ONPEAEICHHYIO 1010 IPUMECE.

Pasznes 2. [lepuoguyeckuii 3aK0H ¥ NePUOANYECKAS] CUCTEMA XMMHUYECKHUX 3JIEMEHTOB
JA.U. MenaeneeBa. CTpoeHue aToma.

[TepBbie MOMBITKU KIACCU(PUKALMN XUMHUYECKUX dJIeMEHTOB. [loHATHE O rpynmax CXOIHBIX
3J€MEHTOB. ECTECTBEHHBIE CEMENCTBA IIEIOYHBIX METAJJIOB M TaJIOreHOB. braropoaHbie rassbl.
[Tepnognueckunt 3axon .M. .MenneneeBa. Ilepuoaudeckas cucreMa Kak €CTECTBEHHO — Hay4dHOE
KIaccuukanmms XUMHUYECKUX dJIeMeHTOB. TabmuuHas ¢opMa mpencTaBieHUs KiacCU(UKAIUN
XUMHYECKHX AeMeHTOB. CTpykTypa Tabmuibl «llepuonnyeckas cucteMa XUMHUYECKHX DJIEMEHTOB
.. MenneneeBa» (kopotkas ¢dopma): A- u b- rpymnmsl, nepuoapl. DUBHYECKUA CMBICI
HOPSIIKOBOr'O 3JIEMEHTA, HOMEpa Mepro/ia, HOMepa rpynisl (4715 3JIEMEHTOB A-rpyIn).

CrpoeHue atoma: siIpo U 3JeKTpoHHas oOosiouka. CocTaB aTOMHBIX SA€p: MPOTOHBI U
HeUTpoHbl. M30TOmBI. 3apsii aTOMHOrO sipa, MacCOBOE YHMCIO, OTHOCUTEIbHAsh aTOMHAasl Macca.
CoBpemeHHast POpMyYITHPOBKA MOHATHS «XUMHUYECKUNA AIIEMEHT.

DneKTpoHHas 000JI0YKa aTOMa: TMOHITHE 00 YPHEPTeTUYECKOM YPOBHE (DJIEKTPOHHOM CIIOE),
€ro C€MKOCTH. 3aIlOJIHEHUE DJEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB IEPBOIO — TPETHETO
nepuoaoB. CoBpeMeHHast POPMYITHPOBKA MEPHOIUIESCKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunwie noctmxenus .M. Menaeneesa: ucrpapiieHUE
OTHOCHUTEJIbHBIX AaTOMHBIX Macc, MpeACKa3aHUEe CYIIECTBOBAHMS HEOTKPBITBIX 3JEMEHTOB,
NIEPECTAHOBKA XMMHYECKUX AJIEMEHTOB B meproaudeckor cucreme. JKusHp u nearenpHocts J[.U.
Menpeneesa.

JdemoHcTpaumnu:

@u3nyecKrue CBOKWCTBA IIEJIOYHBIX METAUIOB. B3auMoJelcTBUE OKCUAOB HATpUs, MAarHUs,
docdopa, cepsl ¢ BOIOW, HCCIECIOBAHHE CBOWCTB IOJYYEHHBIX IPOIYKTOB. BzammoneilicTBue
HaTpus U Kauusg ¢ Boxou. Pusnueckue CBOMCTBA TrajoreHOB. B3auMOIeNCTBHE alIOMHUHHS C
XJIOpOM, OPOMOM U HOJIOM.

Pasnen 3. CTtpoenne BemecTBa.
3JICKTpOOTpI/IL[aTCHBHOCTB. OcCHOBHEIE BU/IbI XUMHYECKOU CBI3U: KOBAJICHTHAS HCIMOJIsIpHad,
KOBaJICHTHAs MOJIIpHAasi, MOHHAs. BaJleHTHOCTh 3JIEMEHTOB B CBETE JIEKTPOHHOM Teopuu. CTeneHb
OKHCJICHUA. HpaBI/ma OMpCACIICHUSA CTCIICHEH OKUCIICHUS DJIEMEHTOB.
JdeMoHcTpanum:
ConocraBnenne (GU3NKO-XUMHUYECKUX CBOMCTB COEIUHEHHH C KOBAJICHTHBIMH M MOHHBIMU
CBSI3SIMH.

9 kJ1acc
Paznen 1. MHoroo0pa3ue XuMH4eCKHX pPeaKIMid.
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Knaccudpukanus XUMHUYECKUX pPEaKIMi: PEeaKkHH COECTUHEHHs, Pa3JIoKEHHUs, 3aMelleHus,
oOmeHa. OKHUCINTEbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHCIUTENb, BOCCTAHOBUTEINb, MPOIECCHI
OKHCJIEHUST M BOCCTAHOBJICHMs. (COCTaBICHUE YpPABHEHUN OKHCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKIuii ¢ MOMOIIBIO METO/IA 3JICKTPOHHOTO OanaHca.

TennoBble 3PGEKTB XUMHUYECKUX peaKIuil. DK30TEPMUUYECKHE W IHIAOTEPMUUYCCKUC
peakuuu. Tepmoxumuueckue ypaBHeHUsl. PacueTsl 0 TEPMOXMMHUYECKUM YPAaBHEHUSIM.

CKOpOCTh XUMHUYECKUX peakiuii. PaKkTOphl, BIUSIONIME HA CKOPOCTh XMMUYECKTX PEaKIIUH.

[lepBoHauabHOE NPEACTABIEHUE O KaTaJIN3E.

Oo6parumblie peakiuu. [ToHsITHE O XUMHUYECKOM PAaBHOBECHH.

XHWMHUYECKHE PEAaKIMU B BOJIHBIX PACTBOPAX. ODJIEKTPOJIUTHI U HEIIEKTPOIUTH. VOHBI.
Kartvonbsl n aHHOHBI. ['mapaTtHas Teopusi pacTBOPOB. DJIEKTPOJIMTHUYECKAS AUCCOLMALUSA KHUCIOT,
ocHoBaHMH U cojeil. CnaOble W cuibHBIe AyeKTpoiuThl. CreneHp auccorpanuu. CrTemneHb
muccouuanuu. Peakiyy noHHOrO oOMeHa. Y CIOBUS TEUEHHUs PEeaKIMii HOHHOTO oOMeHa 10 KOHIA.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUHN B CBETE MPEACTABICHUN
00 JEKTPONIUTUYECKON TUCCOLMALUU U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. [lonsatue o
TUAPOIIU3E COJICH.

JdemoHcTpaumnu:

IIpuMepsl 5K30- U SHAOTEPMHUYECKUX PEAKIUN.

B3auMognencTteue LMHKAa € COJSIHOM M YKCYCHOM  KHUCIOTOH. B3aumonenictsue
rpaHyJIMPOBAHHOTO IIMHKA W [IMHKOBOM MBUIH C COJISTHOW KHUCIOTOM.

B3aumonericteue okcuna meau (I1) ¢ cepHoit KMCIOTON pa3HONM KOHLIEHTPALMU MIPU Pa3HBIX
TEeMIIepaTypax.

I'openue yris B KOHLIECHTPUPOBAHHOM a30THOU KUCIIOTE.

["'openue cepsl B pacIuiaBI€HHOM CETUTPE.

HcnplTaHne pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO IPOBOAUMOCTD.

JIBMKE€HNE NOHOB B JIEKTPUUYECKOM II0JIE.

IIpakTnyeckue padborTsI:

N3ydeHnne BAUSHUSA YCIOBUM TPOBEIECHUS XUMUYECKON PEAKIIMM HA €€ CKOPOCTb.

Pemrenue sxcniepuMeHTanbHbIX 3a7a4 10 TeMe «CBONMCTBA KUCIIOT, COJIEW U OCHOBAHUN Kak
3JIEKTPOJIUTOB)

JlabopaTopHbIe ONBITHI:

Peakiiuu oOMeHa MeXy pacTBOPaMHU AIIEKTPOJIUTOB

Pacuyernble 3a1a4n: BerunciieHNs 110 TEPMOXUMUYECKUM YPABHEHUSAM PEAKIIUM.

Paszngean 2. MHoroo0pa3ue BemecTs.

Hemeramnsl. T'amorensl. IlosmoxkeHue B NEPUOAMYECKOM CHCTEME XUMUYECKHUX
3JIEMEHTOB, CTPOEHUE UX aToMOB. HaxoxaeHue B npupone. Pu3nyeckrue 1 XMMHYECKHE CBOMCTBA
rajgoreHoB. llonydeHre M NMpUMEHEHHE TAIOreHOB. XJIOp. PUBHMYECKHE U XMMHYECKHE CBOMCTBA
xjopa. Ilpumenenune xiyopa. XiopoBomopona. Dusnueckue cpoiicTBa. I[lomyuenue. ConsiHHas
KuciaoTa U ee¢ conu. KauecTBeHHas peakuusi Ha XJOpUA-UOHBL. Pacro3HaBaHue XJIOpUIOB,
OpOMHUIOB, MOIHUIOB.

Kucnopon u cepa. Ilonoxenue xuciaopona u cepsl B [ICXD, ctpoeHne ux aromos.
Cepa. Amnorponus cepbl. @u3Myeckue M XHUMHUYECKHE CBOMcTBa. HaxokjaeHue B mpUpOE.
[Ipumenenue ceprl. CepoBonopos. CepoBogopoHas KUCIOTa U €€ coiau. KauecTBeHHas peakius
Ha cynbbua-uonsl. Oxcupn cepsl (IV). ®Ouszmveckue W XUMHYECKHE CBOWCTBa. [IpumeHeHue.
Cepnucras kuciora u ee conu. KadectBeHHast peakuus Ha cynbpur-uonsl. Oxcup cepbl (VI).
CepHas kuciaora. XMMHUYECKHE CBOMCTBA pa30aBICHHOW M KOHIIEHTPUPOBAHHOW CEPHOUM KUCIIOTHI.
KauectBeHnHas peakius Ha cynbdaT-HoHbl. XUMUYECKHAE PEaKIUH, JeKaIIUe B OCHOBE MOJIYUYCHUS
CEpPHOM KHUCJIOTHI B MPOMBINIIEHHOCTHU. [I[puMeHeHre cepHOM KUCTOTHI.

A3zot u docdop. Ilonoxenue azora u dochopa B I[ICXI, crpoeHne ux aromMoB. A30T,
dusnyecKkne U XUMMHUECKHE CBOWCTBA, MOJyueHUEe U npumeHeHue. KpyroBopoT azoTta B mpupose.
AMMuak: (u3nueckue M XUMHUYECKHE CBOMCTBa, mojyueHue U mnpumeHeHue. Coaum aMMOHMSL.
A3oTHas kucinora u ee cBoicTBa. OKHUCIUTENBHBIE CBOWCTBAa a30THOW KHCIOTHI. llomydyenue
A30THOW KHUCJIOTHI B JIa0OpaTOPUU. XUMHUUECKHE PEaKIIUH, Jie)Kallliue B OCHOBE MOJTyYEHHUS a30THOM
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KHCJIOTBl B INPOMBINIIEHHOCTH. [IprMenenue a3oTHOM KUCIOTh. COMM a30THOM KHCIOTBHI M X
npuUMeHEeHHEe. A30THBIE YIOOPCHHUS.

®dochop. Amnorporust pochopa. Ousnueckne u xumudeckue corictBa gocdopa. Oxcnn
docdopa (V). Oprodocdopras kucnora u ee conmu. PochopHbie yIOOpEHHUS.

VYraepon u kpemuuii. [lonoxenue yrimepoaa u kpemuus B [ICXD, crpoeHune ux aTOMOB.
VYraepon. Amnorponust yriaepoja. dusznyeckne U XMMHYECKHE CBOMCTBA yriepona. AncopOius.
VYrapHblii ra3, CBOWCTBA U (PU3UOJIOTHUYECKOE JACHCTBUE HA OpraHW3M. YTJCKUCIBIN Ta3. YTronbpHas
KHUCTIOTa U ee conu. KadecTBeHHbIE peakinu Ha KapOOHAT-UOHBI. KpyroBopoT yriieponia B mpupoe.
Oprannueckue COeIMHEHUs YIiIepoaa.

Kpemuuii. Oxcun xpemuus (4). Kpemnuesas kucnota u ee conu. Cmexno. Llemenm.

Mertamnel. [lonoxxkenue wmetamwioB B IICXD JI.M.MeHneneeBa, CTpOE€HHE HUX aTOMOB.
Merammueckas cBsi3b. PU3NYECKUE CBOMCTBA METAJIOB. Pl aKTUBHOCTH METalI0B. XUMUYECKUE
cBoiictBa MetaioB. OO0mme cmocoObl momydeHus metauioB. CriaBel metawioB. lllemounsie
Metauibl. [lonokeHre MIENOYHBIX METANIOB B MEPHOJUYECKON CUCTEME, CTPOCHHE WX aTOMOB.
Haxoxnenue B mpupoae. Maruuii u Kajibllui, WX BakKHEHIME coequHeHus. JKecTKOCTh BOIbI U
CHOCOOBI €€ YCTpaHEHHSI.

AmomuHuii. IlonoxeHne amOMUHUS B IEPUOAMYECKON CUCTEME, CTPOEHHE €ro aroma.
Haxoxnaenue B mpupoje. Pu3nueckue 1 XUMHUUECKHE CBOMCTBA amOMUHUSA. AM(OTEpHOCTh OKCHIa
Y TUJIPOKCHJIA ATFOMUHUS.

Kenezo. IlonoxeHue xeneza B IEPUOJUYECKOM CHCTEME, CTPOEHUE €ro aToMa.
Haxoxnenue B npupojie. Pu3nyeckrue U XMMUYECKUE CBOMCTBA Kene3a. Baxuenine coequHeHus
JKese3a: OKCUJIbI, TuApoKcuabl u conu xenesa (1) u xenesza (I11). KauecTBeHHbIE peakiinu Ha HOHBI.

JdemoHcTpaumnu:

AnnorponHbie MoaudUKamu cepbl. OOpa3ibl MPUPOIHBIX CYIb(UIOB U CYIb()ATOB.

[TonydeHne aMmMmmaka U €ro pacTBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3IaMy MPUPOIHBIX
HUTpaTOB, ocdaTon

Monenn KpUCTAIMYECKHX PENICTOK anMa3za ©u Tpadurta. 3HAKOMCTBO € 0O0pa3mamu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB

3HaKOMCTBO ¢ oOOpaslaMu BaXHEWIIUX COCAMHEHHWHA HATPHs, KaIusi, MPUPOIHBIX

COEIMHEHUI KalbIUs, pyJlaMH XKeje3a, COEJUHEHUAMHU alOMHUHMS. B3anMoaeicTBre HIEIOYHbIX,
HIEJIOYHO3EMEbHBIX METAJUIOB U aJTIOMUHHUS € BOJIOM. CKUTaHME Kele3a B KUCIOPOJE U XJIOpe.
IIpakTnyeckue padborTsI:

[losnydyeHne coastHONM KMCIOTHI U U3YYEHHE €€ CBOMCTB.

Pemenne skcrepuMeHTaNbHBIX 3a1a4 1o TeMe «Kuciopon u cepa»

[Tonydyenne aMMuaKka M U3y4€HHE €r0 CBOMCTB.

[Tomyuenue okcuaa yriepona (IV) u uzydenue ero cBoicTB. Paco3naBanue kapOoHATOB.

Pemenne skcriepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalllbl U UX COEUHEHUS.

JlabopaTopHbIe ONBITHI:

BeITecHEHHE rajnoreHaMu Ipyr Apyra U3 pacTBOpOB UX COCIUHEHUN.

KadectBennsie peakuuu cyiabhu-, CyabdUT- U cyabdaT- HOHOB B PaCTBOPE.

O3zHakoMJIEHHE ¢ 00pa3IamMu cepbl U €€ MPUPOTHBIMHU COSAMHEHUSIMH.

BsauMopaelicTBue cojiel aMMOHHUS CO IIETOYaMHU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CHUITHKAT- UOHBI.

KauecTBeHHas peakius Ha yIrJIEKUCIbIN Ta3.

Wzyuenne oO0Opas3noB MeTauioB. B3auMonelcTBHE METauIOB € pacTBOpaMH  COJIEH.
O3HakOMJICHHE CO CBOMCTBAMH W TPEBpPAIICHUSIMH KapOOHATOB W ruapokapOoHaToB. [lomyuenue
TUAPOKCH/IA AIFOMUHUS U B3aUMOJEHCTBUE €r0 C KUCIOTaMH U 1iesiouamu. KauecTBeHHbIE peakiuu
na nonsl Fe*™ n Fe’*

PacyerHble 3a1aum:

Boruricnenuss Mo XMMHYECKMM YpPaBHEHHUSM MAacChl, 00bEMa WM KOJMYECTBA BEIIECTBA
OJIHOTO U3 TPOAYKTOB pEaKUUU IO Macce HCXOJHOTO BEUIeCTBA, O0BEMY WM KOJIUYECTBY
BELIECTBA, COAEPIKALIETO ONPEACIECHHYIO I0JII0 IPUMECEH.
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Pa3nea 3. KpaTkuii 0030p BakHeHIIUX OPraHMYeCKHUX BeleCTB.

[Ipenmet oprannueckoi xumuu. Heoprannueckue u OpraHMue€CKrue COCAMHEHUs. Y TIIEpOJ —
OCHOBA JKM3HM Ha 3eMJyie. OCOOEHHOCTH CTPOEHUS aTOMa YIIIepo/ia B OPraHuIeCKUX COSTUHEHUSX.

VYraesopoponsl. IlpeaensHble yriaeBogopoabl. MeTtaH, 3TaH, HpomaH — MPOCTEUIINE
IIPEACTABUTENN IPEACIbHBIX YIIIeBOAOpoAoB. I'omonornueckuit psan. ['omonorun. dusnyeckue u
XUMHYECKHE cBOMCTBA. Peakiinu ropenns u 3amenienusa. Haxoxaenue B npupoge. [Ipumenenue.

HenpenenbHubie yraeBogopoabl. DTUICHOBBIN psAJl HEMPEACIbHBIX YIIIEBOJIOPOI0OB. DTHUJICH.
du3nyeckue M XUMUYECKUEe CBOMCTBA. Peakuum mnpucoenvHeHus. KayecTBeHHBbIE peakuuu Ha
stuieH. Peakuns nonumepusanuu. [lonustunen. [Ipumenenue stuneHa.

ALIETUIICHOBBIN Psii HEMPENEIbHBIX YIIeBOA0POI0B. AleTrieH. CBOWCTBA U NMPUMEHEHHE
aleTUJICHA.

[IpousBoaHbIe yrieBoa0poa0B. KpaTkuii 0030p OpraHMYeCcKX COCTUHEHHM: OJHOATOMHBIE
CIIUPTHI, MHOTOATOMHBIC CIHPTHI, KApOOHOBHIE KHUCIOTHI, CIOXHBIE 3(UPBI, KUPHI, YIICBOJIBI,
aMUHOKHCJIOTHI, OeKu. Posib G€JIKOB B OpraHusme.

[lonsiTie O BBICOKOMOJEKYJSIpHBIX BemlecTBax. CTpykrypa mnonumepoB. l[lomusTunen,
MOJIUIIPONUIIEH, TOJUBUHUIXJIOPHI.
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TemaTHueckoe IVIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBLIX BUI0B y'lCﬁHOﬁ HEATECJIBbHOCTH

8 knacc
No Paznenbr mporpammsl Mopayns BocnurarenbHoi nporpammbl | KonnuectBo | KonmnuectBo | KommuectBo ObopynoBanue
n/m «ILIKONBHBIN YPOK» 4acoB KOHTPOJIbHBI | MpaKkTHUecKuX | neHtpa «Touka
X pabor pabot pocTtay
1. | OcHOBHBIE NOHSITHS XUMHH Jenb 3Hanuil. UTHULMupoBaHue 51 3 6 Jatunku
(YpOBEHb aTOMHO — U TIOJIEpIKKa HCCIIE0BATEIbCKOM ANEKTPONPOBOJIHO
MOJIEKYJISIPHBIX JIEATETbHOCTH IKOJbHUKOB B paMKax CTH,
MIpeICTaBICHUIA ) peanuzanyy UMUA HHAUBUAYAIbHBIX U TeMIepaTyphl,
TPYIIIOBBIX HCCIIE0BATENBCKUX pH
MIPOEKTOB.
Bosiieuenue yyamuxcs B
KOHKYPCHYIO aKTUBHOCTb,
OJINMIIHA/IBI.
311 neT co aHsA pOKIACHUS
M.B.JIomoHOCOBA.
2. | Ileppoanyeckuii 3aK0H U JIeHb pOCCUICKON HAYKH. 7 - -
[IEpUOANYECKas CUCTEMA .M. Mennenees —
XUMHYECKUX 3JIEMEHTOB 3amMeyaTeIbHbI PYCCKUM YUEHBIH,
J.1. Menneneesa. TaJaHTJIMBBIN [IPEIIOAABATEND,
Crtpoenue atoma OOIIECTBCHHBIN ICATEIIb.
3. | Ctpoenue BemiecTna. Bcemupnblii 1eHs 3emin. 7 1 -
XuMHUecKas CBSI3b B.M.Bepnaackuii — BenuKHAn
PYCCKUH yYEHBII, OCHOBOIIOJOKHUK
HayKH O MUHEPaJIbHOM CTPOECHUU U
cocTaBe 3eMJIM — FEOXUMUH, aBTOP
yaeHus o 6uocdepe, SKOJIOT.
4. | Pe3epBHOE Bpems 5
Hroro: 70 4 6
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9 kiace
No Pa3znensl mporpamMmmel Monyns BociurarensHor nporpammel | KonuuectBo | KonuuectBo | KonmuuectBo ObopynoBanue
n/m «IIKOIBHBIN YPOK» 4acoB KOHTPOJIbHBI | MPaKTHUECKUx | HeHTpa «Touka
X paboT pabot pocTa
1. | Muoroo6pa3ue JleHb 3HaHMIA. 15 1 2 Jatunku
XUMHUYECKUX PEAKIUI WuunumpoBanue 1 noaaepxKa 3JEKTPONPOBO-
HCCJIEI0BATENBCKON JIEATETbHOCTH TTHOCTH,
HIKOJILHUKOB B paMKax peau3aluu temmneparypsl, pH
MU UHIUBHUIYATLHBIX U TPYIIOBBIX
HCCJIEIOBATEIBCKUX MPOEKTOB. Ha6op
Bosneuenue yyanmxcs B pE€aKkTUBOB U
KOHKYPCHYIO aKTUBHOCTb, OJTUMITHA/IBI. o0opynoBaHUS
JA.N.MeHnenees — s OI'D
3amMeyaTeIbHbIA PYCCKUM YUEHBIH,
TaJaHTJIMBBIN MpenoaaBaTeb,
OOII[ECTBEHHBIH JIEATEND.
2. | MHoroo6pa3sue BemecTs 311 nmet co gHS pOXKIACHHS 43 2 5 Jatauku
M.B.JIomoHOCOBa. 3JIEKTPOIIPOBO-
BceMupHblii 1eHb 3eMITH. JTHOCTH,
B.M.Bepnanckuii — BeNUKHAN TeMueparypsl, pH
PYCCKUI yYEHBI, OCHOBOIIOJIOKHUK
HAyKU O MUHEPAIbHOM CTPOCHUH U Hab6op
cocTaBe 3eMJId — FTEOXUMUH, aBTOP PEaKTUBOB U
yueHus: o Ouocdepe, 3KOJIOr. o0opy1oBaHUs
st OI'D
3. | Kpartkwuii 0630p A.M. Byrnepos pycckuit 9
BAKHEUIIINX YYEHBIH, OIUH U3 OCHOBOITOJIOKHUKOB
OpraHUYECKUX BEIIECTB TEOPHUH CTPOEHUSI OPraHUYECKUX
COEIMHEHU.
4. | Pe3zepBHOE BpeMs 3
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HToro: 70 3 7

Cocmag yueoHo-memoouyeckozo KOMnjieKkma:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yueOHUK 1u1a oO1ieodpazoBarenbHbix yupesxaenuii / I.E. Pynsutuc, @.I'. ®enpaman. — M.:
IIpoceemenue, 2018.

2. Xumus: 8 KII.: 3JISKTPOHHOE MPUIIOKEHUE K YICOHHKY.

3. Pymsutuc I'.E. Xumus: 9 k. yaeOHuk 1 oomeodpazoBarenbubix yapexaeHuii / I.E. Pymsutuc, ®@.I'. ®enpaman. — M.:
[Ipocsemenue, 2019

4. Xumusi: 9 KI1.: 2JICKTPOHHOE TIPHIIOKEHHUE K YICOHUKY.

S. I'apa H.H. Xumus. Pa6oune nporpammel. [lpeamernas nunus yaeouukos I'.E. Pynsuruca, ®@.I". ®enpamana. 8-9 knaccsl/ H.H.
I'apa. — M.: IIpocBemienue, 2020.

6. Panenxuit A.M. Xumus: nunaktudecknii marepuai: 8-9 k. / A.M. Panenkuii. — M.: [IpocBemienue.

7. I'apa H.H. Xumus. Ypoku: 8 xi1. / H.H. T'apa. — M.: IIpocBemienue.
8. I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: IIpocBenienue.
9. Mertoandeckue peKOMEHIAIMH 110 XUMHH TS TIperiofaBaTests mudpoBoii 1adopatopun «Pemeony.

ITnanupyemoie pezynomamut uzyuenus npeomema «Xumusny
ITnanupyemoie pezyiomameol peanuzayuu npozpammsl no npeomemy «Xumuay:

BoinyckHUK Hayuumces:
® OIIMCHIBATH CBOMCTBA TBCPABIX, KUIKUX, F33006p83HI:IX BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC IIPU3HAKHU,
¢ XapaKTCPHU30BaATh BCIICCTBA 11O COCTAaBy, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATb NPUYIHNHHO-CIICACTBCHHLIC CBA3U MCKAY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;
¢ PpPacCKpbIBATbL CMBICII OCHOBHBIX XUMHWYCCKUX OHATHH: aToOM, MOJICKYIJia, XUMHUYECKUU QJICMCHT, IMPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO,
BaJICHTHOCTb, UCIIOJIb3Yysl 3HAKOBYIO CHUCTEMY XHMMUU;
e 1300pakaTh COCTAB MPOCTEUIINX BEUIECTB C MOMOIIBI0 XUMHUYECKUX POPMYI U CYITHOCTh XMMHUYECKUX PEaKIMHA ¢ TOMOIIbIO XUMUYECKUX
ypaBHEHUH;
¢ BbLIUUCIIATHL OTHOCUTCIBHYIO MOJICKYJIIPHYIO U MOJIAPHYHO MACChbI BCHICCTB, d@ TAKKC MACCOBYIO JOJIO XUMHUYCCKOI'0 3JICMCHTA B
COCIMHEHUSX;
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® CpaBHUBATH I10 COCTaBY OKCH/IbI, OCHOBAHHUSI, KHUCIIOTHI, COJIH;
e KJIacCH(UIMPOBATH OKCHIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTBI U COJIM — IO COCTaBY;
® OIKCHIBaTh COCTaB, CBOMCTBAa W 3HAU€HHE (B MPUPOAEC U MPAKTUUECKON NEeATEIbHOCTH YelIOBEKa) MPOCTHIX BEUIECTB — KUCIOpOJa U
BOJIOPOJA;
® 1aBaTh CPABHHUTEIHHYIO XapPAKTEPUCTUKY XUMHUCCKUX SJIEMEHTOB U BOKHEHIIINX COCTUHEHUN €CTECTBEHHBIX CEMEHCTB IEI0YHBIX
METaJUIOB U TJIOT€HOB;
® TI0JIb30BAaThCS JIAOOPATOPHBIM 00OPYIOBAaHUEM U XMMHUYECKOH MOCYI0M;
® TPOBOJUTH HECIOKHBIE XUMUYECKUE ONBITHI U HAOIIOJCHUS 32 U3MEHEHHEM CBOMCTB BELIECTB B MPOIECCE UX MPEBpACHUI; COOMI0AaTh
IpaBuJia TEXHUKU O€30MacHOCTH MPHU MPOBEACHUN HAOIIOIEHUI U OTIBITOB;
® pas3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEJI0YH, MOJIb3YSICh HHINKATOPAMU; OCO3HATh HEOOXOIUMOCTh COOJI0/IEHUSI Mep 0€30IacCHOCTH
pu 0OpaIIeHNUHU C KUCIOTaMH U LIEI0YaMHU.

BrilyCKHUK notyuum 603moxcHOCMb HAYYUMbCA:

o IpaMOTHO 00pamIaThes C BENIECTBAMH B TOBCETHEBHOM JKU3HHU;

o 0CO3HaBaTh HEOOXOUMOCTh COOTIOACHHMSI TPABIII IKOJIOTUYECKU 0€30MIaCHOTO MTOBEACHUS B OKPYKAIOIIEH IPUPOIHOM cpejie;

o MOHUMATH CMBICT M HEOOXOAUMOCTH COOJIIOICHUS TIPEMTUCAHMIA, TPEIaraeMbIX B MHCTPYKITUSX 110 HCIIOIH30BAHHIO JICKAPCTB, CPEICTB
OBITOBOW XMMHUH U Jp.;

o UCIIOJIb30BaTh PHOOPETEHHBIC KITIOYEBbIC KOMIIETEHTHOCTH TP BHIMOTHEHUH UCCIIEIOBATEIHCKUX IPOEKTOB IO U3YYCHUIO CBOCTB,
CHIOoCcO0O0B TOTYUEHUS U PaCliO3HABAHUS BEIICCTB;

o pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YS CPEJCTBA YCTHOTO U MHCHMEHHOTO OOINEHUS, MPOSIBISATh TOTOBHOCTH K
YBOKCHHIO MHOW TOYKHU 3PSHHSI IPU OOCYXKJACHUH PE3yJIHTATOB BBHIIIOTHEHHOM PabOTHI;

o O0OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKUX MPOIECcCaX, KPUTHUECKH OTHOCHUTHCS K TICEBIOHAYYHOU

uHpOpMaInU, HeJJOOPOCOBECTHOH peKiIaMe, Kacarolleics NCTI0Ib30BaHUS Pa3IMYHBIX BELIECTB.
Ileproauveckuii 3aK0H U MePUOAUYECKAS CHCTeMa XUMUYecKuX 3JjieMmeHTOB .. MennesieeBa. CTpoeHue BeliecTna.
BeinyckHUK Hayuumca:

e K iaccu(pUUUPOBATh XUMUUECKHE FIEMEHThHI HA METaJUIbl, HEMETaJJIbl, 3JIEMEHTbI, OKCU/IbI U TUAPOKCHUIBI KOTOPBIX aM(POTEpHBI, U
WHEPTHBIE AJIEMEHTHI (ra3bl) AJI1 OCO3HAHUS BaKHOCTHU YIOPSIOUEHHOCTH HayUYHbIX 3HAHUM;

®  PACKpBIBaTh CMBICI Iepuoauyeckoro 3akona /[.1. Menneneesa;

®  ONMCHIBATH M XapaKTepU30BaTh TAOIMUYHYIO (OPMY MEPHOAMYECKON CHCTEMBI XUMUYECKUX JIEMEHTOB;

®  XapaKTepU30BaTh COCTaB ATOMHBIX SJIEP U PACHPEEIICHUE YUCIIA 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB
MaJibIX EPUOIOB IEPUOIUYECKON CUCTEMBI, a TAKXKE KaJIHs U KalbIUs;

®  DPa3IMyYaTh BUJbl XUMHYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HEMOISPHYIO U METAIINYECKYIO;

e u300pakaThb 3JIEKTPOHHBIE (DOPMYIIBI BEIIECTB, 00pPa30BaHHBIX XMMUYECKUMU CBSI3IMH Pa3HOTO BU/IA;

®  BBIBIATH 3aBUCHUMOCTb CBOMCTB BELIECTBA OT CTPOEHHUS €ro KPUCTAUIMYECKOW pemeTKH (MOHHOM, aTOMHOW, MOJIEKYJISIPHOM,
METaNIMYECKOMN );
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®  XapaKTepu30BaTh XMMHUYECKHE DJIEMEHTHI M MX COCAMHEHHUS HAa OCHOBE IOJIOKEHHUS AJIEMEHTOB B MEPUOIUYCCKON CUCTEME H
0COOEHHOCTEH CTPOCHHUS UX aTOMOB;
o OIIUCBhIBATH OCHOBHBIC HpeI[HOCLUIKI/I OTKprTI/IH I[I/I MCHIICJIGGBBIM HepI/IOI[I/I‘-IeCKOI‘O 3aKOHa " HGpHOI{H‘-ICCKOfI CUCTCMbI XUMHUYCCKUX
3JIEMEHTOB ¥ MHOTOOOPAa3HYIO0 HAYUHYIO JCSITEIBHOCTD YICHOTO;
®  XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE MEPUOJAMYECKOTO 3aKOHA U MEPUOJMYECKON CHCTEMbl XUMUYECKUX
snementoB .M. Menaeneena;
®  O0CO3HaBaTh HAYYHBIC OTKPBITUSA KaK PE3yNbTAT UIMTEIbHBIX HAONIOJACHUHN, OMBITOB, HAYYHOUW IMOJIEMHUKHU, MPEOJAOJCHUS TPYIHOCTEH H
COMHCHHH.
BrITTyCKHUK notyuum 603moxcHOCIb HAYUUMBCA:
® 0OCO3HABaTh 3HAYCHUE TCOPETUICCKUX 3HAHUN I TPAKTUYCCKON eATEILHOCTH YEIOBEKA;
® OIITMCHhIBATh I/I3Y‘-I€HHI>IG 06’beKTI>I KaK CUCTCMBEI, HpI/IMeHSISI JIOFI/IKy CHUCTCMHOI'O aHaJIn3a,
® IPUMECHSTHh 3HAHUSA O 3aKOHOMEPHOCTSAX MEPHOIUYCCKON CHUCTEMBI XMMHUYECKHUX JJIEMEHTOB JUIsl OOBSCHEHHWS W TPEIBHUIICHUS CBOWCTB
KOHerTHI:IX BCIICCTB,
e pa3BuBaTh MHGOPMAIIMOHHYIO KOMIIETEHTHOCTh ITOCPEJACTBOM YIITyOJeHUS 3HAHUW OO0 WCTOPUM CTAHOBJICHHMS XMMHYECKON HAyKH, €¢
OCHOBHBIX HOHHTHﬁ, HepI/IOIII/I‘IeCKOI‘O 3aKOHa KaK OJHOTI'O U3 B8.)KH€I>1H.IHX 3aKOHOB HpI/IpOI[BI, a TakKXxe O COBpeMeHHBIX JOCTHXXCHUAX HayKI/I 58
TCXHUKU.

MHoroo0pa3ne XMMH4YECKHUX PeaKIIUii.

BeinyckHUK Hayuumca:

® OOBSACHATH CyTh XUMUYECKUX IPOIIECCOB;

® Ha3bIBaTh IPU3HAKH U YCIOBUS MPOTEKAHNS XMMUYECKIX PEaKIIHi;

® YCTaHABJIMBAThH MPUHAIICKHOCTH XUMHUYECKOH PEaKIUK K ONPEICTICHHOMY THITY IT0 OJJTHOMY U3 KJIaCCU(PHUIMPOBAHHBIX IPU3HAKOB!

1) mo ymciy M cocTaBy HCXOAHBIX BELIECTB U MPOJIYKTOB PEAKIIHH;

2) 10 BBIJICNICHUIO WITH MOTJIOMIEHHUIO TEIUIOTHI (PEaKINH SK30TEPMUYECKHIE M YHJOTCPMHUUECKHE);

3) 110 UI3MEHEHHIO CTENCHEH OKHCIICHUS XMMHUYECKHIX IEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIHH);

4) mo oOpaTUMOCTH Tporiecca (peakuu 00paTuMble U HEOOPATHUMBIE);

e Ha3bIBaTh (DAKTOPHI, BIMAIOMINE HA CKOPOCTh XMMHUYECKUX PEaKINi;

e Ha3bIBaTh (PAKTOPHI, BIMUAIOLINE HA CMEIIEHUE XUMUYECKOT'O PAaBHOBECHS;

® COCTaBIATH YPaBHEHUS AIEKTPOIUTHICCKON AUCCOIMALINY KHCIIOT, IEJI0UeH, COJICH; MOJTHBIE U COKPAIIeHHbIC HOHHBIC YPAaBHEHHUS PEaKkInit
00MeHa; ypaBHEHHS OKUCIUTENBHO - BOCCTAHOBHUTEIBHBIX PEAKLINH;

® IIPOTHO3HMPOBATh MPOAYKTH XMMHUYECKUX peakuuii mo ¢opmynaMm / Ha3BaHUSM HCXOAHBIX BELIECTB; ONPEACTSATH HCXOTHBIC BELIECTBA IO
dopmynaM / Ha3BaHUAM IPOAYKTOB PEAKILINU;

® COCTaBIATHh YPAaBHEHHS PEAKINH, COOTBETCTBYIOUINX MOCIEIOBATEIBHOCTH («IICTIOYKE)) MPEBPAIIEHI HEOPTaHMYECKUX BEIIECTB Pa3IMIHBIX
KJIaCCOB;

® BBISBJIATH B IIPOLIECCE HKCIIEPUMEHTA MPU3HAKH, CBUACTEIbCTBYIOIIUE O MPOTEKAHIUH XUMUYECKOH PeaKInu;
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® TOTOBUTH PACTBOPHI C ONPEICTCHHON MaCCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA;
® OMNpENENATh XapaKTep CPeibl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 10 U3BMEHEHUIO OKPACKU UHIUKATOPOB;
® IIPOBOJIUTH KAYECTBEHHBIEC PEAKIIMHU, TOATBEPKAAIOIIME HAIMYHE B BOAHBIX PACTBOPAX BEUIECTB OTJAEIbHBIX KATHOHOB U AHUOHOB.
BBIITYCKHUK: noyuum 603M0MCHOCHIb HAYUUMbCA:
® COCTAaBJIATH MOJICKYJIAPHBIC U IMMOJIHBIC HOHHBIC YPABHCHUS IO COKPAILICHHBIM NOHHBIM YPAaBHCHUSAM;
® IIPUBOAUTH IPUMEPHI PEAKIIMIM, TOATBEPKIAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3H MEX/ly OCHOBHBIMH KJIaCCAMH HEOPTAHMYECKUX BEIIECTB;
® TIPOTHO3HUPOBATH PE3YIHTATHI BO3ACHCTBHS Pa3IMUHbIX ()aKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKIIHH;
® IIPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO paBHOBECHS.
MHoroo0pa3ue BelecTs.
BelntyCckHUK Hayuumca:
® OIpeAessaTh MPUHAAIC)KHOCTh HEOPraHUYECKUX BEHIECTB K OJAHOMY M3 HM3YYEHHBIX KJIACCOB/TPYII: METaIbl M HEMETAJUIbl, OKCHJBI,
OCHOBaHUS, KUCJIOTHI, COJIH;
® COCTaBJIATH (POPMYJIIBI BELIECTB 110 UX Ha3BAHUSM;
® ONpEelEesATh BAJIEHTHOCTb U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEILIECTBAX;
® COCTaBJIATH (1)0pMy.HI>I HCOPraHNYCCKUX COel[I/IHeHI/Iﬁ MO0 BAJICHTHOCTAM M CTCHCHAM OKHUCJICHUSA 3JICMCHTOB, a4 TAKKC 3apsgaaM MOHOB,
YKa3aHHBIM B Ta0JIMIle paCTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEil;
® OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS (PU3MUECKUX M XMUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB M HX BBICIIMX OKCHAOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOTr'0 U TPETHETO MEPUOJIOB;
Ha3bIBaTh 061_[11/16 XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC JIA I'PYIIIT OKCUAOB: KUCIIOTHBIX, OCHOBHBIX, aM(l)OTepHI:IX.
Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIIsl KaXKIOTO KJlacca BEIIECTB;
MIPUBOAUTH MPUMEPHI PEAKIIHi, MOATBEPKAAIOIIMNX XUMUYECKHNE CBOMCTBA HEOPIraHUYECKUX BELIECTB: OKCUIOB, KUCIOT, OCHOBAHHI U COJIEH;
ONpPEIEATh BEUIECTBO — OKUCIUTEND U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO — BOCCTAHOBUTEINIBHBIX PEAKIUAX;
COCTaBJIATh 3JIEKTPOHHBIN OallaHC MO MPEJIOKEHHBIM CXeMaM peakluii;
MMPpOBOIUTH na6opaTopHLIe OIIBITHI, MOATBCPIKAAOINC XUMHYCCKUC CBOMCTBA OCHOBHEBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB,
MIPOBOAUTH JIAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOPO/a, YIVIEKHCIIOTo ra3a, aMMHaKa;
COCTABJISITh YPABHEHUS! COOTBETCTBYIOIIMX PEAKLIMI.
BBINYCKHUK NOJYYHUT 603MONHCHOCHb HAYUUMBCA:
* IPaMOTHO 00paIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM KU3HU;
* 0CO3HaBaTh HEOOXOAMMOCTDH COOJIIOICHHSI IPABUII AKOJIOTHUECKH 0€301acHOT0 MOBEICHHS B OKPYXKAIOILEH IPUPOTHON Cpeae;
* IOHUMATh CMBICT U HEOOXOJUMOCTh COOIOIEHUS MPEANUCaHHA, TPpeJlaraeMbIX B MHCTPYKIUAX MO UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB ObITOBOI
XUMHHU U OP.;
* HCTIOJb30BaTh MPUOOPETEHHBIE KIIIOUEBble KOMIIETEHTHOCTU MPU BBIMOJIHEHUH UCCIIEN0BATENBLCKUX MPOEKTOB 10 U3YYEHUIO CBOMCTB, CIOCOOOB
MOJIYYEHUS U PACTIO3HABAHNUS BEIIECTB;
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* pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIOJIB3Yys CPEACTBAa YCTHON M MMCbMEHHONH KOMMYHHUKAIIMH NpU paboTe ¢ TeKCTaMu yueOHHMKa
¥ JIOTIOJTHUTENNEHON JINTEpaTypoi, CIIpaBOYHBIMH TAOJIMIAMH, IPOSIBISATh TOTOBHOCTh K YBR)KEHHIO HHOW TOYKH 3pEHHUS IPU 00CYKACHUH PE3yIbTaTOB
BBITIOJIHEHHOM paboTHI;

* 00BEKTUBHO OICHWBATh MH(OPMAIMIO O BEUIECTBAX M XWMHUYECKHX IPOIECCax, KPUTUYECKH OTHOCHUTHCA K IICEBIOHAYYHON WH(OpMAIHH,
He100pOCOBECTHON peKilamMe, Kacarollencsl HCIIOb30BaHHs Pa3IMYHbIX BEIIECTB.

* 0CO3HABATh 3HAYECHHE TEOPETUIECKUX 3HAHNH JUIS TPAKTUIECKON IEATETHHOCTH YEIOBEKa,

* OMHCHIBATh N3YYCHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOTNYECKOI CHCTEMBI XUMHYECKHX YJIEMEHTOB /ISl OOBSICHEHHS U TIPEIBUICHHS CBOMCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh MH(POPMAMOHHYIO KOMIIETEHTHOCTD MTOCPEIACTBOM YIiyOJICHHS 3HAHWH 00 MCTOPUM CTAHOBJICHUS XUMHYECKOW HAyKH, €¢ OCHOBHBIX
MOHSATHH, TEPUOIUYECKOT0 3aKOHA KaK OHOTO U3 BAXHEUIIMX 3aKOHOB IIPHPOJIBL, @ TAKKE O COBPEMEHHBIX JOCTIKEHHUSIX HAYKH U TEXHUKU.

* COCTABIISTh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALICHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKLIUH, MOATBEPKAAIONINX CYIIECTBOBAHNE B3aMMOCBSI3U MEX/1y OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHX BEILECTB;

* IPOrHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMYHBIX (DaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON peaKiui;

* IPOrHO3UPOBATH PE3YIbTATHI BO3ACHCTBHS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO PABHOBECHS.

* IPOTHO3UPOBATh XUMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHMUS;

* IPOTHO3UPOBATHh CHOCOOHOCTH BEIIECTBA IMPOSBIATH OKHCIUTENbHBIC WIM BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIICHHUS
3JIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHME T€HETUYECKON B3aUMOCBS3H MEX/Y BEILIECTBAMHU B PAIY: MPOCTOE BEIIECTBO — OKCHJ — I'HJIPOKCUI — COJIb;

* OPraHU30BbIBATH, IPOBOANUTH YUCHUIECKUE MPOCKTHI IO HCCIIEAOBAHNIO CBOMCTB BEIIECTB, MMEIOIINX BaXKHOE MPAKTUIECKOE 3HAUCHHE.



