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1. HIOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMma eCTECTBEHHOHAYyYHOM HAMpPaBIEHHOCTH TIO XHUMHU C
UCIOJIb30BaHuEM oOopynoBaHusi ueHTpa «Toukum poctay g 8-9 kiaccos
OCHOBHOM LIKOJIBI COCTaBJIEHA U pa3paboTaHa B COOTBETCTBUU C:

denepanbHbIM 3ak0HOM 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020)
«O0 obpazoBanuu B Poccuiickoit denepanum» (C U3M. U JI0I., BCTYI. B
cmry ¢ 01.09.2020);

TpeboBanmsiMU  DeepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOro oOmiero oOpa3oBaHusi (yTB.  MPUKA30M
MunucTtepcTBa o0pa3zoBaHuss W Hayku Poccuiickoii ®denepamuu o1
17.12.2010 Ne 1897) (pen. 21.12.2020);

[lacmoproM  HamuoHanbHOro  mpoekra  «OOpa3oBaHUE)» (yTB.
npesunuymoM Cosera npu Ilpesmpgente PP 1o crparermuaeckoMy
Pa3BUTHIO M HAIIMOHALHBIM TIPOSKTaM, TPOTOKOI OT 24.12.2018 Ne 16);
I'ocynmapctBennon mnporpammon Poccuiickoit ®enepanuu  «Pa3Butue
obOpazoBanus» (yTB. [loctanoBnenuem [IpaBurensctBa PO ot 26.12.2017
Ne 1642 (pen. ot 22.02.2021) «OO0 yTBEpXAECHUH TOCYIAApCTBCHHOM
nporpammbl Poccuiickoii @enepanun «Pa3sutrue oOpazoBanus»;
PaGounmu mnporpammamu. Ilpenmernass nunus yueOHukoB O. C.

["abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 kitacchl: yueOHOe
nocobue st obmeoopaszoBarenbHbIX opranusamnuii / O. C. I'abpuensn, C.
A. CnagkoB — M.: [Ipocsemenne, 20109.

y4eOHBIM IUIAHOM U OCHOBHOW 00pa3oBatenbHoM mporpammel OO0 MOY
«bopckas OOILy»;

MeTonnyeckuMu peKOMEHJAUSIMU 10 CO3JaHUI0 U (DYHKIIMOHHPOBAHUIO
B 0011€00pa30BaTeNbHBIX OpPraHU3alUsAX, PACHOJOKEHHBIX B CEIbCKOM
MECTHOCTH " MaJbIX ropojax, LIEHTPOB oOpa3oBaHHUs
€CTECTBEHHOHAYYHON M TEXHOJOTUYeCKOW HampaBieHHocTel («Touka
pocta») (YTBepkIaeHbl pacnopsbkeHHeM MUHHCTEpCTBa IMPOCBEIECHUS
Poccuiickoit @enepanuu ot 12 suBaps 2021 1. Ne P-6).

Pabouass mporpamma  peamusyercs B yueOHukax  O.C.I'abpuensiHa,
N.I".OctpoymoBoii, C.A.CragkoBoit «Xumus 8 kirace», «XumMus 9 kmaccy.
Mockaa «IIpocsemienue», 2019r.

OcHognvie yenu usyuenua Xumuu 6 wKonae:
e (QopmupoBanume y yyammMxcd = XMMHUYECKOM  KApTUHBI  MHpa  Kak
OPraHUYEeCKOMN YacTH €ro LEeJIOCTHOU €CTECTBEHHOHAYYHON KapTHUHBI



® pa3BUTHEC NO3HABATEIbHBIX MHTEPECOB, MHTEINIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN yyaluxcst B IMPOLECCE H3YYEHUS UMU XMMUYECKOH HAyKu U
€€ BKJIaJla B COBPEMEHHBIM HayYHO-TEXHUUECKUN IIPOrPECC;

e (OopMHUPOBAaHME BAKHEHUIIMX JIOTHYECKHX OMNepaluil MBIIUICHUS (aHaIu3,
CHUHTE3, 0000IIeHHE, KOHKpETH3alus, CpaBHEHHWE M Jp.) B IpoLecce
NIO3HAHUS CHUCTEMBI Ba)XKHEHIIMX IIOHATHUH, 3aKOHOB M TEOPUM O COCTaBe,
CTPOEHUHU U CBOWCTBaX XMMUYECKUX BEILECTB;

® BOCHHUTAHHUE YOEXKJAECHHOCTH B TOM, UYTO NPUMEHEHHUE MOITYYEHHBIX 3HAHUU U
YMEHHM 10 XUMHUU SBIAETCA OOBEKTUBHOM  HEOOXOJUMOCTHIO  JJIs
Oe3omacHOil paboOThl C BemleCTBAMHM M MaTepuajamMu B ObITYy M Ha
IIPOU3BOJICTBE;

® [IPOCKTUPOBAHHE M pEATU3alUsl BBITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOM
oOpa3oBaTeNbHON TpaeKTopuu: BbIOOp Mpoduiist oOyueHus: B CTapllei IIKOJe
WIN NPO(PECCUOHANTBHOIO 00pa30BaATENBHOTO YUPEKICHMS;

® OBJIAJICHUE  KJIIOYEBBIMU  KOMIETEHUMUAMH  (yueOHO-IIO3HABATEJIbHBIMH,
MH(POPMAITMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMUA, KOMMYHUKAaTUBHBIMH).

JlocTHKeHMe MOCTABJICHHBIX 1eJIel MpelycMAaTPUBaeT pelieHue
CJIeIYIOIIMX OCHOBHBIX 3a/1a4:
1.CdhopmupoBaTh 3HaHNE OCHOBHBIX IMOHSATUN U 3aKOHOB XUMUHU;
2.BocnuThIBaTh 00I11€YETOBEUECKYIO KYIbTYPY;
3. Yuuth HaOIO1aTh, TPUMEHSTh TIOJTYICHHBIC 3HAHMS HA MTPAKTHKE.

CornacHo y4eOHOMY MIIaHy IIKOJBI Ha M3y4Ye€HHWE XMMHUHU B 8 Kjacce
oTBOIUTCA 68 wacoB B Toj W3 pacuera: 2 vaca B Henemo (34 ydeOHBIX
HEJIENH), B TOM 4YHuCie 44aca Ha NpOBEIEHHUE KOHTPOJbHBIX paboT, 7 4acoB
Ha MPOBEICHHE MpaKkTUYecKuX padboT. B 9 kmacce orBoautca 68 4Yacos B
roa u3 pacdera: 2 yaca B Heneno (34 yuyeOHBIX HeNenu), B TOM 4Yuciie Ha
IPOBEJCHUE KOHTPOJBbHBIX paboT 4 4yaca; Ha MPOBEACHHE MPAKTUUYECKHUX
pabot — 7 4acoB.

2. INIAHUPYEMBIE ITIPEJAMETHBIE PE3YJBbBTATBI OCBOEHUSA
MNMPEAMETA «XUMMUS»
JINYHOCTHBIE Pe3yJIbTATHI 0CBOCHUS NIPOTPAMMbI

Yyanmiicst 10JHKEH.

3Hamv U NOHUMAMDb.

e OCHOBHBIC HCTOPHYECKHE COOBITHS, CBI3aHHBIC C PA3BUTUEM XUMHH U
00111eCTBa;

o JIOCTM>KEHHS B 00JIACTH XUMHH U KYJbTYpHbIE TPAIULIUU (B YHACTHOCTH,
Hay4YHbIE TPAJULIMN) CBOEH CTPAHBI;



00IIIEMUPOBBIC JOCTIKEHUS B 00JIACTH XUMUW;
OCHOBBI 3JIOPOBOTO 00pa3a KHU3HHU;

IMpaBHJia IIOBCACHHUA B QPCBBBIqaﬁHBIX CUTyalluAX, CBA3dHHBIX C
BOSI[CﬁCTBHGM Pa3JINYHBIX BCUICCTB,

COLIMAJIbHYIO 3HAUUMOCTb U COJIEp>KaHue MPOQPECCHiA, CBA3AHHBIX C XUMUEH;

OCHOBHBIC IIpaBa U 00513aHHOCTH I'paxkaaHuHa (B TOM 4HUCIIC, yqameroc;l),
CBJ3aHHBIC C IMYHOCTHBIM, HpO(bGCCI/IOHaJII)HI)IM " JKU3HCHHBIM
CaMOOIIPCACIICHUCM,

ucnoslmusledniv.

YyBCTBO I'OPJOCTH 32 POCCUNUCKYIO XUMHUYECKYIO HAYKY U YBAXKCHUE K
HUCTOPUU €€ Pa3BUTHS,;

YBAKCHUC N IPUHATHC I[OCTI/I)KeHI/Iﬁ XUMHUH B MUPC;

YBaXXEHUE K OKPYKAIOIMIMM (y4allIUXCsl, yYUTENeH, poAUTENeH U Ap.) —
YMEHHE CIIyLIaTh U CIbIIIATh NapTHEPA, IPU3HABATH IIPABO KaXKI0T0 Ha
cOOCTBEHHOE€ MHEHHE U TPUHUMATh PEIICHUS C YUETOM MO3ULIUNA BCEX
Y4aCTHUKOB;

CaMOYBAKCHHUEC 1 SOMOINOHAJIbHO-IIOJIOKUTCIIbHOC OTHOIICHHEC K 0666;

npusHasams.

IIEHHOCTD 37I0POBbsI (CBOCTO U APYTHUX JIIO/ICH);

HEO0OXOIUMOCTh CAMOBBIPAKEHHUSI, CAMOPEAIU3AIUH, COLIUATTEHOTO
IIPU3HAHUS;

oco3Haeanlv.

T'OTOBHOCTbH (I/IJ'H/I HGFOTOBHOCTB) K CaMOCTOSTCIIbHBIM ITOCTYIIKAM U
I[GﬁCTBPI?IM, IMPUHATHIO OTBETCTBCHHOCTH 3a UX PC3YJIbTATHI;

T'OTOBHOCTbH (I/IJ'H/I HGFOTOBHOCTB) OTKPBITO BbIPAXKaTh U OTCTAMBATh CBOIO
MO3HUIKWIO U KPUTHYIHO OTHOCHUTBLCS K CBOUM IIOCTYIIKaAM;

NpOAGIAMY:

100pOKeNaTeNbHOCTD, JOBEPUE U BHUMATEIBHOCTH K JIFOJISIM, TOTOBHOCTH K
COTPYJIHUYECTBY U ApYy>k0€, OKa3aHUIO TOMOIIM T€M, KTO B HEW HYKIaeTCs;

YCTOWYMBBIN NTO3HABATEIbHBIN HHTEPEC, MHULIMATUBRY U JIF0O03HATEIBHOCTD
B U3yYECHUHU MHUpPA BELECTB U PEAKLINN;

LEJICYCTPEMIIEHHOCTh U HACTOMYMUBOCTD B IOCTUKEHUHU 1IEJIEH, TOTOBHOCTH
K IIPEOJOJICHUIO TPYIHOCTEM;

yOeXKICHHOCTh B BOBMOXKHOCTH IMO3HAHUS IIPUPOIbI, HEOOXOIUMOCTH
pPa3yMHOT0 UCIOJIb30BaHUS JOCTHKCHHI HAYKU W TEXHOJIOTHH JIJIS pa3BUTHSI
00111eCTBa;

ymemn:



YCTaHABJIMBATDb CBA3b MCIKAY HCJIbIO N3YYCHUA XUMHUH U TCM, IJIS1 4CTO OHA
OCYIICCTBIIACTCA,

BBIMNOJIHATH MPOTHOCTUYECKYIO CAMOOLIEHKY, PETYIUPYIOIIYIO aKTUBHOCTh
JIMYHOCTH Ha JTalle €€ BKIIOUYECHUS B HOBBIN BUJ AEATEIILHOCTH, CBA3aHHBIN
C Ha4aJIOM U3Yy4E€HHsI HOBOTO Y4€OHOr0 MpeMeTa — XUMUHU;

BBITIOJHATh KOPPUTHUPYIOLIYIO CAMOOLIEHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE
npouecca U3y4eHHs] XMMUM U BHECEHUU HEOOXOAUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TallaM U Crloco0am U3ydeHHs Kypca XUMUHU;

CTPOMTH KM3HEHHBIC (B TOM YHCIIe BBIOOP Mpoduiis o0ydeHus,
npoheCCUOHATTLHBIC) TUIAHBI ¢ YYETOM KOHKPETHBIX COLMATBHO-
UCTOPUYCCKHX, MTOJTUTHYECKUX U SKOHOMHYECKUX YCIIOBUN;

0CO3HaBaTb CBOU HCHHOCTHU U TO, HACKOJILKO OHH COOTBCTCTBYIOT
IMPUHUMACMBIM ) KU3HCHHBIM PCUHICHUAM,

BECTHU JUAJIOI HA OCHOBE PABHOIPABHBIX OTHOLIECHUI U B3aMHOI'O
YBa)XXEHUS; BBIJCIISTh HDABCTBEHHBIN aCIIEKT MOBENCHHS U COOTHOCUTD
HOCTYNKH (CBOU U IPYTUX JIOAEH) U COOBITHS ¢ IPUHATHIMU 3TUYECKUMHU
HOPMaMH;

MPOTUBOAEHCTBOBATh JEUCTBUSIM U BIMSHUSAM, MPEJICTABIISIONIUM YTPO3y
KU3HU, 3[TOPOBBIO U OE30MACHOCTH JIMYHOCTH U OOIIECTBA B Mpeiesiax
CBOMX BO3MOXXHOCTEMH.

MeTanpeaMeTHHbIE Pe3yJabTAThl 0CBOCHHS MPOrPaMMBbI

Pezynamuenvie yHusepcaivHle yueoHvle 0elicmeus

Yyammiicsa 10JKEH:

CAMOCMOAMENLHO ONPeoeisims yeau 00yueHuss, cmagums u Qopmyauposams
HOBble 3a0a4uU 8 yuebe U NO3HABAMENbHOL 0esMeNbHOCMU, PA36UBANb MOMUBH]
U UHmMepecwvl c80ell NO3HABAMENTLHOU 0esAmMeNbHOCHIU:

aHaJIM3UPOBATh CYIIECTBYIOIINE U TNIAHUPOBATH Oy TyIIIHE
oOpa3oBarenbHbIE Pe3yIbTaThI,

UIEHTU(ULIHUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPEIETATH TJIABHYIO
npobJieMy;

BBIIBUTATh BEPCUM pELICHUS TPOOIeMbl, OPMYIUPOBATH TUIIOTESHI,
IPEABOCXUIATH KOHEUHBIN PE3yIbTaT;

CTaBUTbH 11T JACSITEIBHOCTH HA OCHOBE ONPENeIEHHOM MPOOIeMbl U
CYILLECTBYIOIUX BO3MOKHOCTEM;

dbopmynupoBaTh yueOHBIE 3a/1aud KaK IIard JOCTH)KEHUS ITOCTaBJICHHOM
LT AESTEIbHOCTH;



00OCHOBBIBATH LECJICBBIC OPUCHTUPBI U IPUOPUTETHI CChIJIKAMH Ha
IHCHHOCTH, YKAa3bIBaAd U 00OCHOBBIBAS JIOTHYCCKYIO ITOCJICAOBATCIIbBHOCTD
miaros.

CAMOCMOAMENLHO NAAHUPOBAMb NYMU 00CIMUMNCEHUS YeTlell, 8 MOM YUcile
anvmepHamugtble, 0CO3HAHHO 8bIOUPamsb Hauboee d¢hgdhekmugnsvie Cnocodbl
peueHus y4eOHbIX U NO3HABAMENbHbIX 3a0ay.

OTpeIeNIATh HE0OOXOAUMBIE ACHCTBHE(s]) B COOTBETCTBHUH C YUeOHOU U
MMO3HABATEIILHOM 3a/1aueii M COCTABIISATH aJITOPUTM MX BBITIOJIHCHUS,

000CHOBBIBaTh U OCYILIECTBIIATH BBIOOP Hanbosee 3pPEeKTUBHBIX CIIOCOO0B
perieHus yueOHBIX U MO3HABATEIbHBIX 33/1a4;

OHpeI[eJ'IHTB/ HaxoanTb, B TOM YHUCJIC U3 IIPCAJIOKCHHBIX BAPUAHTOB, YCJIOBUA
JJIA BBITIOJIHCHUH A y‘I€6HOﬁ 1 IIO3HABAaTEJIbHOMN 3aJJa4u,

BBICTpAUBAaTh KU3HEHHBIE TUIAHBI HA KPATKOCPOUHOE Oyayliiee (3asiBIATh
LEJIEBbIE OPUEHTUPBI, CTABUTH aJICKBATHBIE UM 33J1a4d U MIPEJIaraThb
JIEHUCTBUSA, YKa3bIBasi © 00OCHOBBIBAS JIOTUYECKYIO MOCIIEI0BATEILHOCTh
1aroB);

BBIOMPATh M3 NMPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIIBHO UCKATh
CpeACTBa/pecypcChl IJis pelieHUs 3a1aui/JOCTHKEHHUS 1ICIIH;

COCTABJISITh TUIAH PEIICHHSI IPOOJIEMBI (BBITOTHEHUS TIPOSKTA, TPOBEACHUS
UCCJICIOBAHNUS );

ONpeaensaTh NOTEHUUATbHbIE 3aTPYAHEHUS IPU PELICHUN YUYEOHOU U
[IO3HABATEIBbHOM 3a1a4X U HAXOAUTH CPEACTBA Ul UX YCTPAHEHHUS;

OMKCHIBATH CBOM ONBIT, 0OPMIISAS €T0 AJisl IEpeIaun APYTUM JIFOISIM B BUJE
TEXHOJIOTUHU PELICHUs NIPAKTUYECKUX 3a7a4 ONPEAEICHHOIO Klacca,;

MJIAHUPOBATH U KOPPEKTUPOBATH CBOKO MHAMBUAYAIBbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO.

COOMHOCUMb C80U OeliCMBUSL C NIAHUPYEMbIMU Pe3VTbMaAmamu,
ocyuecmenams KOHMpOJib C80el 0esimelbHOCHU 8 NPoyecce 00CMUNCEHUs.
pe3yrbmama, onpeoeisimb ChocoObl 0etiCmBULL 8 PAMKAX NPEeOSIOHCEHHBLX
yenosutl u mpebosanull, KOppeKmuposams 80U 0euUcmsusi 8 COOMEemcmeaul ¢
UBMEHSAIOWEUC CUMYayuell.

ONPENENATH COBMECTHO C MEIArOrOM U CBEPCTHUKAMU KPUTEPUHU
MJIAHUPYEMBIX Pe3yJIbTaTOB U KPUTEPHUH OIIEHKH CBOEH ydeOHOM
JNEATEIBbHOCTH;

CUCTEMATU3UPOBATH (B TOM UHUCIIE BEIOUPATH TPUOPUTETHBIC) KPUTECPUU
IJIAHUPYEMBIX PE3YJIbTATOB U OLEHKU CBOEU JEATEIBHOCTH;

OTOMPATh UHCTPYMEHTHI JIJIs1 OIICHUBAHUS CBOCH JESATEILHOCTH,
OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH B pAMKAX
MIPEIOKCHHBIX YCIIOBUN U TpeOOBaHUI;



OLOCHMBATL CBOIO JACATCIIbHOCTD, APTYMCHTUPYA IPUYNHBI JOCTHIKCHUA NI
OTCYTCTBUA INIAHUPYCMOTO PC3YJIbTATA,

HaXOJIUTh JOCTATOYHBIC CPEACTBA JJIS BBHITIOJIHCHUS YICOHBIX TEHCTBHUMA B
U3MEHSIOLIEHCS CUTYaIlM W/WIIH NPU OTCYTCTBUU TIIIAHUPYEMOTO
pe3ynbTara;

paboTas 1o CBoeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JI€ITEIbHOCTh
Ha OCHOBE aHaJIM3a U3MEHEHUN CUTYyAIUH JIJIs TOJTyYCHUS
3aIJIaHUPOBAHHBIX XapaKTEPUCTHUK MPOYKTa/pe3ynbTara;

YCTaHABJIMBAThH CBA3b MEXKY MOJYYEHHBIMU XapaKTEPUCTUKAMHU IPOAYKTA U
XapaKTepUCTUKAMHU MpoLecca AeATEIbHOCTH U 110 3aBEPLICHUU
NEATEIBHOCTH NpeyIaraTh U3MEHEHNE XapaKTEePUCTHUK IIpoLecca Ui
ITOJTYYEHHUSI YIYUIICHHBIX XapaKTEPUCTHUK ITPOIYKTa;

CBCPATH CBOU HeﬁCTBHH C OCJIbBIO U, IIpU HGO6XO,ZII/IMOCTI/I, HCIIPABJIATH
OIMOKH CaMOCTOSITENLHO.

oyeHusamsv npasujibHOCmb 6blNOJIHEHUA y’-l€6HOZZ 3610611114, cobcmeentble
603MOIUCHOCMU €€ DEULEHUA.

OTPEeNENATh KPUTEPUU MPABUILHOCTH (KOPPEKTHOCTH) BHITTOTHEHUS
y4eOHOM 3a1auu;

aHaJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS ISl BHIIOJTHEHUS YUeOHOM 3a1a4u;

CBOOO/THO TOJIL30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSAMU OIIEHKH U
CaMOOIIEHKH, UCXO/IS U3 1IEJIU U UMEIOIINXCS CPEICTB, pa3anudasi pe3yibTaT
1 CIIOCOOBI JICHCTBUI;

OIICHUBATh MPOJYKT CBOEH JEATEIILHOCTH MO 3aaHHBIM U/UJTU
CaMOCTOSITEIILHO OTMIPEICIICHHBIM KPUTEPHUSIM B COOTBETCTBUH C IIE€JIbIO
TSI TCIIbHOCTH;

000CHOBBIBaTh JOCTHKMMOCTb I1€JTM BEHIOPAHHBIM CITOCOOOM Ha OCHOBE
OIICHKY CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEITHUX PECYPCOB;

(UKCHpPOBATh U AaHATU3UPOBAThH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

81a0emb OCHOBAMU CAMOKOHMPOJIAl, CAMOOYEHKU, NPUHAMUA pemenuz] u
ocyuiecmeeHusl OCO3HaAHHO20 6bl60pa eyqe6H0iZ U NO3HABAMENbHOIU.:

HAO0JII01aTh U AHATM3UPOBATh COOCTBEHHYIO YU€OHYIO U O3HABATEIbHYIO
AESTENIbHOCTh U ICITEILHOCTD APYTUX 00YYArOIIMXCS B TIpOIIecce
B3aUMOIIPOBEPKHU;

COOTHOCUTD PCaJIbHBIC U IINIAHUPYCMBIC PC3YJIbTAThI I/IHI[HBHI[yaJIBHOﬁ
O6pa3OBaTCHBHOfI ACATCIIBHOCTH U ACJIaTh BBIBOIHI,

NPUHUMATh pellieHre B y4eOHOM CUTYallMi U HECTU 3a HETO
OTBETCTBEHHOCTD;



CaMOCTOATCIIBHO OIIPCACIIATh IMPUYINHBI CBOCTO YCIICXa UJIM HCYCIICXA U
HaXO0IHUThb CITOCOOBI BbIXOJa U3 CUTYallUN HCYCIICXA,

PETPOCIIEKTUBHO OIPEACIIATh, KaKue ACHCTBUS M0 PEUICHUI0 YIeOHOU
3a71a4¥ WJIM [apaMeTphl ITUX ACHCTBUN IPUBEIIN K IIOJYUYCHUIO
UMEIOILIETOCS MPOAYKTa Y4eOHOU AeSTEIBHOCTH;

JIEMOHCTPHUPOBATH MPUEMBI PETYIISAIHNN TTCUXO0(DU3HOTOTHISCKHUX/
AYMOIMOHAIBHBIX COCTOSHUH s JoCcTHReHHSI d(h(heKTa yCmoKoeHus
(YcTpaHeHUs YMOIIMOHAIBHOMN HAMPSKEHHOCTH ), 3 (heKTa BOCCTAHOBIICHHUS
(ocnabneHus NposBICHUN yTOMIICHHS ), 3G (deKTa aKTUBU3AIIUU (TTOBBIIIIEHUS
MCUXO(PU3UOTOTHIECKON PEaKTUBHOCTH).

Ilo3nasamenvhule ynueepcaivHvle yueoHvle Oelicmeus

Yyammiicsd 1oJHKEH:

onpeoensimos NOHAMUSL, C030A8amsb 0000ujeHUsl, YCMAHABIUBAMb AHAIOUU,
Kaaccuguyuposams, camocmosmenbHo 8bl0UPAMsb OCHOBAHUA U KpUmMmepuu 0is
Kaaccuguxayuu, ycmaHasiueams nPULUHHO-C1e0CMBEeHHbIE C8A3U, CIPOUMb
Jlo2udecKkoe paccyszcoerue, yMo3axkitoieHue (UHOYKmugHoe, 0e0VyKmusHoe, no
anano2ul) u 0erams 8bl800bL:

Ho0MpaTh CJIOBA, CONIOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OIPEAEISIOLINE €TO
IIPU3HAKH U CBOMCTBA;

BBICTpANBATh JIOTHYCCKYIO LCIIOYKY, COCTOAINYIO U3 KIHOYCBOI'O CJI0BAa U
COIMOJYMHCHHBIX €MY CJIOB,

BBIJICIISATH OOIIMM MPHU3HAK ABYX WJIM HECKOJIBKHUX MPEIMETOB HIIH SBICHUN
1 OOBSCHATH UX CXOJCTBO;

00BEIUHSATH MPEAMETHI U SIBJICHUS B TPYIIIIbI IO ONPEIEIEHHBIM MPU3HAKAM,
CpaBHUBATH, KJIACCU(PUIIMPOBATH U 00001IATH (DAKTHI U SABJICHUS,

BBIJICIIATD SIBJICHUE U3 OOIIETO psijia IPYTHUX SBICHUM;

OIIpCACIIATH O6CTOHTCHBCTB&, KOTOPBIC NPpEANICCTBOBAJIN BO3HUKHOBCHHIO
CBA3U MCIKAY SABJICHUAMM, U3 OTHUX 00CTOSITEILCTB BBIACIIATH
OIIPCACIIAIOIINUC, CITOCOOHEBIC OBITH HpH‘-IHHOﬁ JaHHOT'O ABJICHU, BBIABIISTD
IMPUYXHLBI 1 CICACTBUA HBHCHHﬁ;

CTPOUTH PACCYXKJICHHE OT OOIIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBICHUSIM U
OT YaCTHBIX SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJIECHUE HA OCHOBE CPABHEHUS MPEIMETOB U SIBJIICHUM,
BBIJICIISISL TIPU OTOM OOIIHE MPU3HAKY;

M3JIaraTh MOJYYCHHYI0 HH(POPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaeMon 3a1auy;

CaMOCTOSITEIIHO YKa3bIBaTh HA WH()OPMAITUIO, HYKIAIOIIYIOCS B IIPOBEPKE,
npeiaraTh ¥ MPUMEHATH CITIOCO0 TPOBEPKH IOCTOBEPHOCTH MH(POPMAIIHH;



Bep6aJ'H/130BaTB OMOIIMOHAJIBbHOC BIICYATIICHUEC, OKA3aHHOC Ha HETO
HCTOYHHNKOM,

OOBSICHATH SIBJICHUS, TPOLIECCHI, CBSA3H U OTHOIICHHUS, BBISIBIISIEMBIC B XO/I€
TI03HABATEIILHON U UCCIIEIOBATEIILCKOM IEATEIHPHOCTH (MIPUBOINUTH
0O0BSICHEHHE C U3MEHEHUEM (POPMBI TIPEICTABICHUS; OOBIACHATD,
JeTaTu3upys Uik 0000111as; O0BACHSTH C 3aJJaHHON TOUKH 3pECHHUS);

BBIABJISITHD 1 HA3BIBATH IIPUYHNHBI CO6I>ITI/I$I, SABJICHHUS, B TOM 4YHCJIC
BO3MOJKHEIE / HanboJiee BCPOATHBIC IIPUYHNHBI, BO3MOXHBIC ITOCIICACTBHA
SaﬂaHHOﬁ IMPUYIHHBI, CAMOCTOATCIIbBHO OCYHICCTBIIAA ITPHUYINHHO-
CJIGI[CTBGHHBIﬁ AHaJIn3,

JieJaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAJIN3a PA3HBIX TOYEK 3PEHUS,
MOATBEPKIATh BBIBOJI COOCTBEHHOM apryMeHTAIME WK CAMOCTOSITEIbHO
IIOJIyYEHHBIMU JTAHHBIMU.

cosdaeamb, NPUMEHANTb U npeo6pa306bzeamb 3HAKU U CUMB0.Tbl, Mmooenu u
cxemwl 0151 pPeulernusl y’-l€6Hle U NO3HABAMENbHBIX 3A0aY.

0003HaYaTh CHUMBOJIOM M 3HAKOM npcamecT /M SBJICHHC,

OIIPCACIIATDL JIOTHYCCKUC CBA3HU MCKIY IIPCAMCTaMU /M SABJICHHUSMU,
0003HaYaTh JaHHBIC JIOTHYCCKHUC CBA3H C IIOMOIIIBIO 3HAKOB B CXCMC,

cO31aBaThb a6CTpaKTHBIﬁ NN peaJIBHBIﬁ 06p33 nmpcamMcTa /M SBJICHHA,

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4u U/WJIU crioco0da ee
pEIIeHNUS;

co3JlaBaTh BepOasbHbIE, BEIIECTBEHHbIE U MH(DOPMAIIMOHHBIE MOJICTU C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA JIJIs ONpeeIeHuUs
crioco6a perieHus 3aJja4i B COOTBETCTBUU C CUTYyaIUeH;

MpeoOpa3oBbIBATH MOJIEIIU C LIEIbIO BHISIBIICHUS OOIIKUX 3aKOHOB,
OTIPEIEISAIONTUX TAHHYIO TPEIMETHYIO 00J1acTh;

MEePEBOJIUTH CIIOKHYIO MO COCTaBY (MHOT0ACIEKTHYIO) HH(GOPMAIUIO U3
rpadgudeckoro win GopMaIn30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B
TEKCTOBOE, M HA00OPOT;

CTPOUTH CXEMY, aJITOPUTM JICUCTBUS, UCTIPABIIATHh UJIU BOCCTAaHABIUBATh
HEU3BECTHBIN paHee aITOPUTM Ha OCHOBE UMEIOIIETOCS 3HAHUSI 00 00BEKTE,
K KOTOPOMY HIPUMEHSETCS alrOPUTM;

CTPOUTH AOKA3aTCJIbCTBO: IIPAMOC, KOCBCHHOC, OT IIPOTUBHOTO,

aHAIM3UPOBATh/PePIICKCUPOBATH OIBIT Pa3pabOTKU U pealin3alii y4eOHOro
MPOEKTa, UCCIEA0BaHUS (TEOPETHUECKOTO, SMIIUPUIECKOT0) Ha OCHOBE
peAJI0KEHHON MPOOJIEMHOM CUTYyaIuu, TOCTABICHHON LIEJIU WU/ W
3aJJaHHBIX KPUTEPHEB OIIEHKU MPOAYKTa/pe3ynbTara.

Ocyu;ecmeﬂﬂmb CMblICIo60€ UmeHue.



10

HaXOJIUTh B TEKCTE TpeOyemyro HHPOPMAITHIO (B COOTBETCTBHH C IETSIMU
CBOEH JIESITEIbHOCTH);

OPUEHTUPOBATHCA B COJICPKAHUM TEKCTA, IOHUMATh LETOCTHBIN CMBICI
TEKCTa, CTPYKTYPUPOBATH TEKCT;

YCTAaHABJIIMBATHL B3AUMOCBA3b OIIMCAHHBIX B TCKCTC CO6I)ITPII>1, HBHGHHﬁ,
IMpOICCCOB,

PE3IOMUPOBATH TTIABHYIO UCIO TEKCTA;

peoOpa3oBBIBATh TEKCT, IIEPEBOJIS» €ro0 B IPYTYIO MOJAITBHOCTS,
UHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIN Y HEXYI0KECTBEHHBINA —
y4eOHBIH, HAYYHO-TIONYJSIPHBINA, HHQOPMAIIMOHHBIN, TeKeT Non-fiction);

KPUTHYECKH OIEHUBATH COepKaHue U (OpMYy TEKCTa.

NPUMEHAMb IKOJI02UYECKOe MblULLEHUE 8 NO3HABAMENILHOU, KOMMYHUKAMUBHOU,
COYUATILHOU NPAKmMuKe U npogeccuoHarbHoU OpUeHMayuu.

ONpENENATh CBOE OTHOIIEHUE K MPUPOTHOMN Cpene;

aHAJIM3UPOBATh BIUSHUE IKOJIOTMYECKUX (PAKTOPOB HA cpeay OOUTAHHUS
KUBBIX OPTaHU3MOB;

[IPOBOJMTH IPUYMHHBIN U BEPOSITHOCTHBIM aHAIN3 DKOJIOTMYECKUX
CUTYyalnl;

POTHO3UPOBATh U3MEHEHUS CUTYallMH MIPU CMEHE JIEVUCTBUS OJHOTO
dakTopa Ha nelcTBre Apyroro (axkTopa;

pacupoCTpaHATh HKOJIOTMYECKUE 3HAHNUS U Y4aCTBOBATh B IPAKTUYECKUX
Jie1ax 10 3alIUTe OKPYXKarollel Cpenbl;

BBIpa)KaTh CBOE OTHOIIICHUE K MPUPOJIC YePEe3 PUCYHKH, COUMHCHHUS,
MOJIEIH, TIPOEKTHBIE PAOOTHI.

061a0ems Ky1bmypou aKmugHo20 UCNOIb308AHUSL CTLOSAPEl U OPY2UX
NOUCKOBBIX CUCEM:

OIIPCACIIATD H€O6XOI[I/IMBIC KIIFOYCBBIC ITOMCKOBEIC CJIOBA U 3aIIPOChI;

OCYLIECTBJIATh B3aUMOJICUCTBHE C 3JIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAaMH,
CJIOBApSIMHY;

Q)OpMHpOBaTB MHOKCCTBCHHYIO BBI60pKy N3 MTOUCKOBBIX HCTOYHHUKOB AJIsA
O6T>CKTI/IBI/133L[I/II/I PE3YyJIbTATOB ITONCKA,

COOTHOCHUTEL IMOJTYYCHHBIC PC3YJIbTATEI ITIOMCKA CO CBOCH ACATCIBHOCTBIO.

Kommynuxamuensie ynugepcanvusle yueoHvle 0eiicmeus

Yyanmiicst 10JHKEH:

opecaru3oesvledntsb y'{€6H0€ compy()Huuecmeo U coemecmHuyro 0essmelbHOCMb C
ydyumenem u C6eEpCMHUKAMU, pa60mamb UH()LIGUOyClJZbHO uecpynne: HAX00UMb
06u4€epeweHue u paspeuiamos KOH@JZMKI’I’ZZ)Z HA OCHOB¢€ Cco2laco6arus I/l03u141/ll/7 u
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yuema unmepecos, hopmyiupoeams, apeymMeHmuposams u Omcmausams ceoe
MHeHue:

OIIPCACIIATE BO3MOJKHBIC POJIX B COBMECTHOU JACATCIBbHOCTH,
HUrpatb OIPCACIICHHYIO POJIb B COBMECTHOM JACATCIBHOCTH,

IPUHAMATH TIO3UIHIO COOSCeTHNKA, TOHUMAs MTO3UIUIO APYTOTO, pa3IuiaTh
B €r0 peud: MHEHHUE (TOUKY 3pEHHS ), T0Ka3aTEIbCTBO (ApTYMEHTHI), (DAKTHI;
THIOTE3bI, AKCHOMBI, TCOPHH;

ONPENEIIATh CBOM IEUCTBUS U IEUCTBUS NTApTHEPA, KOTOPHIE
CIIOCOOCTBOBAJIM WJIM MPETSITCTBOBAIN MTPOIYKTUBHOW KOMMYHUKALIHH;

CTPOUTH MTO3UTHBHBIE OTHOLLIEHUS B MPOLiEcCe YUEOHOW U TO3HABATEILHON
NEeATEIIbHOCTH;

KOPPEKTHO M apr'yMEHTHUPOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHUS, B
IUCKYCCUU YMETh BBIABUTATh KOHTPAPIyYMEHTHI, iepedpazupoBaTh CBOO
MBICJIb (BJIaJICHUE MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKUA OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
PU3HABATH OITMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

MpeaiaraTh AIbTEPHATUBHOE PEIICHUE B KOH()JIUKTHON CUTYAIINH;
BBIJIETISTH OOIYIO TOUKY 3pEHUS B IUCKYCCHUU;

JIOTOBApUBATHCS O MPABUIIAX U BOMPOCAX JJisl 0OCYKICHUSI B COOTBETCTBUU
C IIOCTABJICHHOW NEpe TPYIIION 3a1auei;

OpraHU30BBIBATh YUCOHOE B3aUMOICHCTBHE B TpyIIIe (ONPeaesaTh o0Iue
IIEJTH, PaCIIPEICIIATh POJIU, TOTOBAPUBATHCS APYT C APYTOM U T. I1.);

yCTpaHATh B paMKax JAMAJIora pa3pbiBbl B KOMMYHHMKAIUH, 00YCIOBJICHHbIE
HEMIOHUMAaHUEM/HETIPUATUEM CO CTOPOHBI cOOECEeTHUKA 3a1auu, (POPMBI HIIN
COJIEpKaHus IMAJIora.

OCO3HAHHO UCNONb308AMb peyesble CPedCmed 8 COOMEemcmauu ¢ 3aoadeli
KOMMYHUKAYUU 051 8bIPANCEHUS] CBOUX YYBCMS, MblClel U hompeonocmeu 0
NIIAHUPOBAHUS U Pe2YTAYUU C80ell 0esIMmeNbHOCU, 8lla0eHUe YCIMHOU U
NUCLMEHHOU Peyblo, MOHOJIO2UYECKOU KOHMEKCMHOU Peublo.

ONIpCACIIATD 3a/Ia1y KOMMYHUKAIIUA U B COOTBCTCTBUU C HEH OT6I/IpaTB
PCUYCBLBIC CPCACTBA,

oTOMpaTh M UCTIOJIB30BaTh PEUYEBBIE CPEJICTBA B MPOIIECCE KOMMYHHKAITUN C
JIPYTUMH JIFOABMU (JUAJIOT B Mape, B MAJIOW TPYIIIE U T. 11.);

NPEICTaBIIATh B YCTHOM WJIM MUCbMEHHOU (popMe pa3BepHYTHIN IUTaH
COOCTBEHHOM JICSATCIIHLHOCTH;

co0JIF0AaTh HOPMBI ITyOJTMYHOM peuH, perjiaMeHT B MOHOJIOTE U JUCKYCCUH B
COOTBETCTBUM C KOMMYHUKATUBHOM 33/1a4€H;
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BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHE (Cy)KI[eHI/IC) U 3alpanmmBaTb MHCHUC
I[MapTHCPA B paMKax Auajiora,

MIPUHUMATH PEIICHHUE B XOJI€ TMAJIoTa U COTJIaCOBBIBATH €T0 C
co0eceTHUKOM;

CO31aBaTh INIMCBbMCHHBIC «KIIMIIIHUPOBAHHBIC)» U OPUT'MHAJIBHBIC TCKCTBI C
HUCIIOJIb30BaHHUEM H€O6XOI[I/IMBIX PCUCBLIX CPCICTB,

UCII0JIb30BaTh BepOaIbHbIE CPEICTBA (CPE/ICTBA TIOTUUECKOM CBA3M) JIJIst
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

HCIIOJIb30BaTh HEBEPOAIbHBIE CPEACTBA WIIA HAJISIIHBIE MAaTEPHUAIIBI,
MOJIFOTOBJICHHBIE/0TOOpAaHHBIE TIO]T PYKOBOJICTBOM YUHUTEIIS;

JIeaTh OIEHOYHBIN BBIBO O TOCTH)KCHUH IIEJIM KOMMYHUKAITIH
HEIOCPEACTBEHHO IOCTIE 3aBEPIICHUS KOMMYHUKATUBHOT'O KOHTAKTa M
000CHOBBIBATH €T0.

Pa38UBaAmMb KOMNEMEHMHOCMU 8 001ACMU UCNONIL308AHUS UHPOPMAYUOHHO-
KOMMYHUKAYUOHHBbIX mexHonocul (Oanee — UKT):

I[eJICHANPaBICHHO UCKATh U UCIIOJIb30BaTh HH()OPMAIIMOHHBIE PECYPCHI,
HEOOXOJIUMBIC JIJIsl PEIICHUSI YYCOHBIX U MPAKTUYECKUX 3a/1a4 C TOMOIIBIO
cpencts UKT;

BBI6I/IpaTI>, CTPOUTH U UCIIOJIb30BATH A/ICKBATHYIO I/IH(i)OpMaHI/IOHHYI-O
MOACJIb AJIA IICpCaadn CBOUX MBbICJICH cpcacTBaMu CCTCCTBCHHBIX U
Q)OpMaHBHI)IX SA3BIKOB B COOTBCTCTBHUH C YCIOBUAMHU KOMMYHHKAIIUH,

BBIJICIIATh HHPOPMAITMOHHBIN aCIEeKT 3aJjauu, OTICPUPOBAThH TAHHBIMH,
VCTIOJIb30BATh MOJIENb PEIICHUS 3aa4H;

HCIIOJB30BaTh KOMIBIOTEPHBIC TEXHOJIOTUH (BKJIIOUAsi BEIOOP aJleKBaTHBIX
3a/1a4€ MHCTPYMEHTAIBHBIX MPOrPAMMHO-ANNAPATHBIX CPEJICTB U CEPBUCOB)
JUTSI petiieHust UHQOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX yU4eOHBIX 3a/1a4, B
TOM YHCJIE: BBIYMCIICHUE, HAITUCAHUE ITUCEM, COUMHEHUN, IOKJIA/I0B,
pedepaToB, co3laHue TPe3eHTalU U Jp.;

HUCIIOJIB30BaTh I/IH(l)OpMaI_II/IIO C YYCTOM OTHYCCKHX U ITPABOBBIX HOPM,

co3aaBaTh HH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA U JIJISl PA3HBIX
ayJIuTOpHiA, cOOJII0IaTh UHPOPMALIMOHHYIO TUTUEHY U MPaBHIIa
nH()OPMAITMOHHON O€30MaCHOCTH.

SKJIACC

HpeIlMeTHLIe Pe3yabTaTbl OCBOCHHUSA IPOrpaMMbl

Yyenux HAVYUMCA.

XapaKTepHU30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOJEHUE, U3MEPEHUE,
AKCIIEPUMEHT;
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OIMCBIBATh CBOMCTBA TBépI[BIX, KHUIOKHX, F33006p213HBIX BCIICCTB, BbIACIIAA
X CYIICCTBCHHLIC IIPU3HAKH,

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATUIN «aTOM», «MOJICKYJIay,
«XUMHYECKHUM DIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIO0KHOE BEIIECTBOY,
«BAJICHTHOCTBY, «XUMHUYECKAs PEAKIIUS», UCTIOIb3Ys 3HAKOBYIO CUCTEMY
XHMUU,

pacKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHHS MACCHI BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

pas3iimyaTb XUMHYCCKUEC U CI)I/IBI/I‘-IGCKI/IC SABJICHHUA,

Ha3bIBaTb XUMHWYCCKUEC JJICMCHTHI,

OIIPCACIIATE COCTAB BCIICCTB I10 UX (1)0pMy.IIaM;

OIIPCACIIAATE BAJICHTHOCTD aTOMA 3JICMCHTA B COCIMHCHUAX
OIIPCACIIATH TUII XUMHUYCCKUX peaKuHﬁ;

HAa3bIBATh IIPU3HAKHU W YCIIOBH:A IIPOTCKAHUA XUMHUYICCKUX peaKuHﬁ;

BBIABJIATD IIPU3HAKH, CBUACTCIILCTBYIOIIHUEC O ITPOTCKAHUN XUMHUYECKOMN
pE€aKuuu IPU BBIIIOJIHCHUHN XUMHWYCCKOTO OIIbITA,

COCTaBJIATHh (POPMYJIbI OMHAPHBIX COCTMHEHUM;

COCTaBJIATh YPAaBHCHUSI XUMHUYECKUX PEAKITHA;

cobJrroaaTh MpaBuiia 0€301acHOM paboTHI IIPH MPOBEACHUH OIBITOB;
IIOJIH30BAThCS JTAOOPATOPHBIM 000PYIOBAHHEM U TIOCYIOM;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIICCTB;

BBIYUCIISITh MAaCCOBYIO JIOJIK0 XUMUUYECKOTO AJIeMEHTa 1o (hopmyiie
COCIMHEHNS,

BBIYHCIIATH KOJIMYECTBO, 00HEM HIIM MacCy BEIIECTBA MO KOJIUYECTRY,
00BEMY, Macce peareHTOB WK MPOYKTOB PEAKIUY;

XapaKkTepu30BaTh (HU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJa ¥ BOJIOPOJA;

MOJTy4aTh, COOMPaTh KUCIOPO U BOJOPO/;

pacrno3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/I,
BOJIOPOL;
PacKpbIBaTh CMBICH 3aKOHAa ABOTAIpoO;

PACKPBIBATh CMBICI IOHITHI «TEIIIOBOM d(DPEKT peakium,
«OK30TEPMUYECKHE PEAKITUNY, «IHIOTEPMHUUECKUE PEAKIIHI;

XapaKkTepru30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BO/IBI;
PACKpBIBATH CMBICIT IOHATUS «PaCTBOP»;

BBIUHCIISITh MACCOBYIO JIOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
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IIPUTOTOBJISITH PACTBOPBI C ONIPEAECIEHHON MAaCCOBOM JOJIEW PaCTBOPEHHOTO
BELIECTBA;

Ha3bIBATb COCANHCHUA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKHUX BCIICCTB,

XapaKTepu30BaTh (HU3MUECKUE M XUMHUICCKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYE€CKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUU, COJIEH;

ONPEAEIATh NPUHAJIEKHOCTH BEIIECTB K ONPEAETEHHOMY KJIACCy
COCJIMHECHMUI;

COCTaBJIATH CI)OpMYJ'IBI HCOPraHNM4YCCKUX COCI[I/IHCHI/Iﬁ HN3Yy4YCHHBIX KJIACCOB,

IMPOBOAUTDL OIIBITHI, IIOATBCPKAAOIINUC XUMHWYCCKUC CBOMCTBA HN3YUYCHHBIX
KJIACCOB HCOPIraHNYCCKUX BCIICCTB,

PacIIO3HaBaTh OINBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJIOYEH T10
M3MEHEHHIO OKPACKU MHAUKATOPA;

XapaKTEPU30BaTh B3aUMOCBSI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX
COCIUHCHMI;

PACKPBIBATb CMBICII IICPUOAUYICCKOT'O 3aKOHA,

OOBACHATH PU3NUECKUM CMBICT aTOMHOTO (TTOPSIIKOBOT0) HOMEpPA
XUMHUYECKOTO AJIEMEHTA, HOMEPOB I'PYIIIHI U MIEpUOa B IEPUOTNIECKOM
cucreMe xumudeckux aneMenToB .M. Menzaeneena;

OOBSICHATH 3aKOHOMCPHOCTHU U3BMCHCHUA CTPOCHHA aTOMOB, CBOMCTB
QJICMCHTOB B IIPCACIIaX MAJIBIX IICPUOA0B U I''TABHBIX ITOATPYIIIL;

XapaKTeprU30BaTh XUMUUECKHUE AJIEMEHTHI (OT BOJIOPO/Ia 10 KaJIbIIMs) Ha
OCHOBE HX MOJIOKEHUS B nepuoanyeckou cucreme /.M. Menaeneesa u
0COOCHHOCTEH CTPOCHHS UX aTOMOB;

COCTABJISITh CXEMBI CTPOEHUSI aTOMOB NEPBbIX 20 3JIEMEHTOB
nepuoandeckoun cucremsl .M. Menneneena;

PaCKpBIBATh CMBICI TIOHITHI: «XUMUYECKAs CBSI3bY,
«ANEKTPOOTPULIATETBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKH;

OIIPCACIIATL BUI XUMHYECKOM CBSI3U B HCOPTaHNYCCKHUX COCOIUHCHUAX ;

n300pakaTh CXEMBI CTPOCHUS BEIIIECTB, 00pa30BaHHBIX Pa3HBIMU BHIAMHU
XUMHYECKHUX CBA3CH;

PAaCKpPBIBATb CMBICJI TTOHSITUI «MOH», KOKHMCIIMTCIIb)», KCTCIICHb OKHNCJICHUI
«BOCCTAHOBHUTCIIb», KOKHCJICHHUC), KBOCCTAHOBJICHUC),

OIPCACIIAThL CTCIICHL OKHMCJICHUA aTOMa 2JICMCHTA B COCAMHCHUHN

MPOBOJIUTH PEAKIMHU, MOTBEPKAAIOIINE KAUSCTBEHHBIM COCTAB pa3IuyHbIX
BCILIECTB;

ONpCACIIATE OKUCIIUTCIIb H BOCCTAHOBUTCIIb,
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COCTABJIATH YPAaBHCHHA OKUCIINTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

KJIacCH(DUITUPOBATH XUMHUYECKUE PEAKIIMH IO PA3JIMIHBIM MIPU3HAKAM
(4UCIIO U COCTaB HCXOHBIX BEUIECTB U MPOIYKTOB PEAKIINH, TETUIOBOM

3¢ (deKT peakium);

XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIy COCTAaBOM, CTPOCHUEM U CBOHCTBaMU
HEMETAJUIOB,;

IIPOBOIMTH OTIBITHI 1O MTOJTYYICHUI0, COOMPAHHIO U U3YUICHUIO XMMHUCCKHUX
CBOWCTB ra3000pa3HbIX BEIIECTB: KUCIOPO/Ia, BOJOPOIA;

pacno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbI€ BEIIECTBA: YIVIEKUCIBINA ra3 U
aMMHUaK;

XapaKTCPU30BaATh B3AMMOCBA3b MCKAY COCTABOM, CTPOCHUECM U CBOMCTBaAMU
MCTAJIJIOB,

OOCHHUBATDL BIIMAHUC XUMHNYCCKOI'O 3arpsA3HCHUA OKPY)KaIOI[IGﬁ CpCabl Ha
OpraHu3M YCJIOBCKA,

I'paMOTHO 06pamaTI>c;1 C BCIICCTBaAMH B HOBCCI[HGBHOﬁ KHN3HHU.

Yuenuk noiydum 603MONCHOCHIb HAYHUUMbCA:?

8b106U2aAMb U npoeepAntb IKCNePpUMEeRmalbHO cunome3vl O XumMudeckKkux
CBOUCMBAX eeulecme Ha OCHoee Ux cocmaesd u cnmpoerus, ux cnocobrnocmu
ecmynams 6 XuMuvecKkue peakyuu, o xapaxknmnepe u npodykmax PaA3IudHblX
XUMM’!GCKMXpeaKl/;MMV,'

xapakmepusoeams eeuiecmea no cocmaesy, CmpoeHuro u CGOﬁCWlGClM,
ycmadaeiaueambs npuquHHO-CJledcmeeHHble C643U Meofcby OAHHBIMU
xapakmepucmuxkamu eeujecmed,

npocHOo3Upoeams cnocooHocmos geujecnmea npoA6iiAnltb OKUcCiaunenbHovle Uil
B80CCMAHOBUMENbHBIE CEOUCMBA Cy’{él’l’lO.M cmeneneu OKUCIeHUs.
AJIEMEHM OB, BXOO}ZM/!I/DC 6 eco cocmae,

cocmaeyizims YpadeHEeHUA peakuuﬁ, coomeemcmeyrouux
nocnedo8amebHoOCmu npeepau;eHuﬁ HeopcaHUu4YeCcKux eeuecme pa3iuiHsvlx
Kiaaccos,

UCNOIL308aMb NPUOOPEMEeHHbIe 3HAHUSL OISl IKOJIO2UYECKU SPAMOMHO20
NnoBeOeHUsl 8 OKpYHcaowel cpeoe;

ucnoib3oeamntob npuo6pemeHHble Knueesble KoMnemenyuu npu 6blnOJIHeHUUu
npoekmoe u ylle6H0-LlCCJZ€008am€]leKT/DC 3a0ay no U3YHYEeHUIo C601/707/I16,
cnocobos nouy4erusl u pacno3naeaHusl eeuiecmse,

00bEKMUBHO oyerueanlob l/lH(i)OpMal/ﬂ/lIO 0 eeuyecmeax U XumMud4ecKkux
npoyeccax,

KPUMu4ecku OMmHOCUMbCS K NCe800OHAYHHOU UHDOpMayul,
He00OpPOCoBeCmMHOI peKiame 8 CPeOCmeax Maccosol uHpopmayuu,
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e 0CO3HABAMb 3HAYEHUE NMeopeMUUECKUX 3HAHULL NO XUMUU 0I5
npaKmuquKoﬁ oessmenbHOCMU yenoeeka,

o €030a8amb MOOenU U CXeMbl OJ1 peuleHus YueOHbIX U NO3HABAMENbHbIX
3a0ay;

o NOHUMAMb HEOOXOOUMOCMb COONIOOEHUS NPEONUCAHUL, NPeONIa2aembvlx 8
UHCMPYKYUAX NO UCNOTIb30BAHUIO JIeKapCme, cpedcma 6b1mosoti Xumuu u op.

9 KJIACC

YUyeHUK HAVUNTCH:

- OTIpPEJIEIIATh COCTaB BEIIECTB 10 X (popMysiam;

- COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUN;

- BBIYUCIISITH KOJUYECTBO, 00bEM MIIM MACCy BEIIECTBA MO KOJIUYECTRY,
00bEeMy, Macce peareHTOB WK MPOAYKTOB PEAKIIHH;

- XapakTepu3oBaTh (U3UUYECKHE M XMUMHUYCCKHE CBOMCTBA MPOCTHIX
BEIECTB: KUCJIOPOAa U BOJAOPO/Ia;

- MOJy4aTh, COOMPATh KUCIOPO U BOJIOPOI;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KHUCIOPO,
BOJIOPO/I;

- TPOBOJUTH ONBITHI [0 TMOJYYCHHUIO, COOUPAHUIO U H3YYCHHIO
XUMHUUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIIEKUCIIOrO ra3a, aMMUaKa;

- pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIIICKUCIbII
ra3 1 aMMHMaK;

- Ha3bIBaTh COCIMHECHUS U3YUYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

- XapakTepu3oBaTh PU3MUYECKUE U XUMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIIECTB;

- COCTaBJISITh MOJIHBIE U COKPAIIICHHBIC HOHHBIC YPAaBHEHUS PEAKIIUU
oOMeHa;

- OTpeEsATh BO3MOXKXHOCTh MPOTEKaHUs PEaKIIMii MHOHHOTO OOMEHa;

- TPOBOJUTH pEAKIWH, MNOATBEPKIAIOIINE KAYCCTBEHHBIM COCTaB
PA3JIMYHBIX BEIIECTB;

- XapaKTEPU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHUEM H
CBOMCTBaMHU METAaJLJIOB;

- XapakTepu30BaTh B3aUMOCBS3b MEXIAYy COCTAaBOM, CTPOCHHUEM U
CBOMCTBaMHU HEMETAILIIOB;

- Ha3plBaTh OpraHUYecKue BeliecTBa Mo ux (Gopmylie: MeTaH,
ATaH,3TWJIEH,  METaHOJ, JTaHOJ, TJHIEPUH, YKCyCHas  KHCJOTa,
AaMHHOYKCYCHAsi KHCJIOTa, CTEapUHOBAas KHUCJIOTA, OJICMHOBAas KHCJOTA,
TJII0KO03a;

- ONpENEeNATh BO3MOXHOCTh TPOTEKAHUA PEAKIUM  HEKOTOPBIX
MPEACTABUTEJIEH OpPraHUYECKUX BEIIECTB C KHUCIOPOJAOM, BOJIOPOJIOM,
METaJllIlaMHi, OCHOBaHUSMH, TaJIOrC€HAMU;

- XapaKTEepU30BaTh METOJbl XHUMHUYECKOW Hayku (HaOmIoeHue,
CpaBHEHHUE, SKCIIEPUMEHT, U3BMEPEHUE) U UX POJIb B IO3HAHUU TTPUPOJIbI;
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- TPOBOJUTH XUMHUYECKUE OMBITHI U DKCIEPUMEHTHI U OOBSACHATH HUX
pe3ynbTaThl;

- OILICHUMBATh TOBEJICHHE YEJIIOBEKA C TOYKH 3pPECHHUS XUMHUYECKOU
0€30MacHOCTH IO OTHOIIEHHIO K YEJIOBEKY U TPUPOJE:

- WCIIONIh30BaTh 3HAHUS XUMUW TIPH  COONIOACHUM  MPABUI
UCITIOJIb30BAaHUS OBITOBBIX XUMUYECKUX MPETAPaTOB;

— pa3nuyaTh OMacHbIE U O€30MacHbIC BEIIECTBA;

- OIICHUBATH BIUSHUE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIeh cpebl
Ha OpraHu3M YeJIOBeKa.

Yuenux onyuum 603M0ACHOCHIb HAVHUMBCAL:

® npu noooepxcke yuumens CAMOCMOSMENbHO CMABUMb HOBble
yuebHvle yenu u 3a0ayu,

®  NpU NIAHUPOBAHUU OOCMUNCEHUS Yeaell CAMOCMOSMENbHO, NOIHO U
A0EKBAMHO YUUMbBIBAMb YCIOBUSL U CPEOCMBA UX OOCTMUNCCHUS,

® GulOCIAMb  ANBMEPHAMUBHbIE CNOCOObL  OOCMUNCEHUST Yeau U
eblOUpams Hauboee 3hexkmusHblll NPU NOOOepPIHCKe YUUmens,

® 081aA0emMb OCHOBAMU OCO3HAHHO20 YNPAGLEHUSL CBOUM NOBCOCHUEeM U
0esimenbHOCIbIO, HANPABIEHHOU HA OOCMUICeHUe NOCMABIEHHbIX Yelell,

®  081A0CHUIO OCHOBAMU CAMOPE2YISAYUU IMOYUOHATILHBIX COCMOSHULL

® yyumeigamv U KOOPOUHUPOBAMb OMJIUYHbIE OM COOCMBEHHOL
no3uyuu Opyaux arooell 8 cCompyoHu4ecmee,® yuumoleams pasHvie MHEeHUs U
unmepecsvl U 060CHOBLIBAMb COOCMBEHHYIO NOZUYUTO;

* Opamv Ha cebs UHUYUAMUBY 6 OP2AHU3AYUU COBMECMHO20 OelCmaus
(Oenosoe nudepcmeso),;

* 0KA3b16AMb NOOOEPIUCKY U COOelCmeue mem, Om K020 3A8UCUM
docmudiceHue yeu 8 COBMeCmHOU 0esimelbHOCU,

s gcmyname 8 0uanoe, d makKdxice YYdcmeo8amsv 8 KOJIeKMUBHOM
o0bcydcoeHur npodiem, yYuacmeosanms 68 OUCKYCCUl, ApeyMEeHMUpPO8ams C800
noO3UYUIo, 61a0emb MOHONOSUYECKOU U OUANOSUYECKOU opmamu pedu 8
COOMBEMCMBUU C 2PAMMANMULECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO2O
A3bIKA;

* C11e008aMmb  MOPANbHO-IMUYECKUM U NCUXOT02UHECKUM NPUHYUNAM
00WeHUs. U COMPYOHUHeCmEa HA OCHOBE YBANCUMETbHO20 OMHOUEHUS K
napmuépam,  GHUMAHUSL K JUYHOCIU  OpPY202o, A0eK8aAmMHO20
MENCIUYHOCMHO20 BOCHPUAMUSL, 20MOBHOCMU A0EK8AMHO peasuposams Ha
HYJHCObL  OpYyeUX, 8 YACMHOCMU OKA3bl8AMb NOMOWDL U IMOYUOHANLHYIO
NO00EPIAHCKY NAPMHEPAM 8 npoyecce 0OCMUIICEHUsL 00Well Yyeau coO8MeCmHOl
O0esimebHOCU,

* ycmpausams 3¢ppexmusrvle epynnosvie 00CYHCOeHUs U 0becneyusams
0OMeH 3HAHUAMU MedHCOY UYNeHAMU ZPYNnbl 0N NPUHAMUL dPHexmusHbIx
COBMECMHbBIX peuleHUll;
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* 8 COBMECMHOU 0esIMmeNbHOCMU YEMKO opMyIuposam vyeau pynnovl u
no3601amb €€ YUacmHUKam NposAGIsamb COOCMBEHHYI0 dHepeulo  OJis
00CIUdICEHUSL IMUX Yeell.

* CAMOCMOAMENbHO — CMABUMb  NpobaeMy,  apeyMeHmupoeams  eé
aAKmyanbHOCMb,

* 6 nape uau UHOUBUOYATLHO  CAMOCMOSAMENbHO  NPOBOOUMb
uccredosamnue Ha  OCHOGe  NPUMEHEHUsI Memooo8  HAONoOeHUs U
9KCnepumenma,

* 8 nape unu CAmMoCmoAmeNIbHO 0elamsb YMO3AKII0YeHUs (UHOYKMUBHOE
U N0 aHano2uu) U 8bl8OOLL HA OCHOBE APSYMEHMAYULU.

3. Conep:kaHue Kypca XuMUM

8 KJIACC

IlepBoHayajibHbIEe XUMUYECKHE MOHATHS (204)

Tena u BemectBa. CBOMCTBA BEIIECTB. JTallOHHBIE (U3UYECKHE CBONCTBA
BellecTB. Marepuaiibl 1 MatepualioBeieHre. Poib XUMUU B )KU3HU COBPEMEHHOIO
oOmecTBa. OTHOIIEHHE 001IeCTBa K XUMHH: XeMOpuius u xemMo(oousi.

Meroasl nzyuenus xumun. HaOmonenue. DkcniepumeHT MojaenupoBaHue.
Mopenu maTepuaibHbIe U 3HAKOBBIE WJIM CUMBOJILHEIE.

lNa3el. Kupkoctu. TBEpasie BemecTBa. B3anmHbIE TEpPEXOAbl MEXKIY
arperaTHbIMM COCTOSIHUSIMU BEIIIECTBA: BO3TOHKA (CyOnuMalius) U aecyoiumanus,
KOHJICHCAI[Us U UCIIAPEHHE, KPUCTAJUIN3ALIMS U TUIaBJICHUE.

dusznueckne sBICHUSA. YuUCThIe BemecTBa M CMECU. ['OMOT€HHbBIE W
rereporeHdble cMmecu. Cmecu Tazoo00pasHbie, >kuakue u TBEpAbIE. CrocoObI
paszielieHus] CMeCeil: eperonKa, Ui AUCTUIUISIMS, OTCTauBanue, (GUIbLTPOBaHHUE,
KpUCTAUTM3AIMs WU BbinapuBaHue. Xpomarorpadus. I[IpuMmeHeHue dTUX
CIIOCOOOB B JIa0OPATOPHOM MTPAKTUKE, HA POU3BOJICTBE U B OBITY.

XUMUYECKHE DJIEMEHThl. ATOMBI W MOJIEKYJbl. [IpocThie W CIOXKHBIC
BEIIECTBA. AJIJIOTpONUsl Ha pUMeEpe KUCIopoja. OCHOBHBIE TTOJOKEHUSI aTOMHO-
MoJeKyJIsipHOTO yueHusi. MoHbl. BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOCHHUSI.
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3HaKu (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB. MHpopmalus, KOTOpyro HECyT
3HAKM XMUMHYECKUX 3JEMEHTOB. DTUMOJIOTHSI Ha3BaHUW HEKOTOPBIX XUMHUYECKHX
anemeHToB. [lepuoanueckas Tabnuia xumuueckux sneMentoB JI. . Menpaeneena:
KOPOTKOIIEPUOAHBI W JJIMHHONEPUOAHBIM BapuaHThl. [lepuoasl W TpyNIIbL
['maBHast 1 noOo4Hast noArpynnel, win A- u b-rpynmel. OTHOCHTENbHAsA aTOMHAas
Macca.

Xumuueckue ¢Gopmyibl. WHmekcsl u  kodpdunuentsl. OTHOCHTENbHAS
MOJIEKYJIsIpHas macca. MaccoBass JOJIsI XMMHYECKOIO JJIEMEHTA B COCIMHECHUH.
WNupopmanius, KOTOPYIO HECYT XUMHUYECKHE (POPMYJIBL.

BanentHocts.  CtpykTypHble  (GopMysibl.  XHUMHYECKUE  DJIEMEHTHI
C MOCTOSIHHOM YW NEPEMEHHON BaJE€HTHOCThbIO. BriBoa (popmysibl coeuHEHUs Mo
BaJIeHTHOCTH. OmpeeneHrne BaJIeHTHOCTH XMMHYECKOTO 3JIeMEHTa Mo (opmyiie
BemecTBa. COCTaBleHNE HA3BAHUN COCAMHEHUM, COCTOSIIIUX U3 JIByX XUMHYECKHUX
AJIIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IOCTOSIHCTBA COCTABA BEIIECTB.

Xumuueckue peakuuu. PeareHTsl W npoaykTtel peakuuu. [IpusHaku
XUMHAYECKUX PEaKIui. YCIOBHS HUX MPOTEKaHUS M IpeKpamieHus. Peaknnn
ropeHus. DK30TEPMUYECKUE U SHIOTEPMUUECKUE PEAKIUH.

3aKOH COXpPaHEHUsI MacChl BEIECTB. XUMHUUECKuEe ypaBHeHUsA. COCTaBICHUE
XUMUYECKUX ypaBHeHH. NHpopManus, KOTOpy0 HECET XUMHUYECKOE YpaBHEHUE.

Knaccudukanmsa XMMHUYECKHX peaklMil MO COCTaBy M YHUCIY PEareHTOB U
MPOAYKTOB. THUIIBI XMMHYECKUX peakuud. Peakuuy coenMHEHUs, pa3IOkKEHHUS,
3aMmeleHust 1 oomeHa. KatanuzaTopsl v KaTanus.

JleMoHCTpauumn

e KoJekus MaTepranoB U U3IEJINNA U3 HUX.

e Mogenu, UcTIOIb3yeMbIE Ha YpoKax (pu3nku, Onosioruu u reorpaduu.

o (OObEMHBIE U IIAPOCTEPKHEBBIE MOJIETTM HEKOTOPHIX XUMUYECKUX BEIIECTB.
e Mopenu KpUCTaJUIMYECKUX PEMIETOK.

e CoOupanue npubopa ajs NOJyUYSHHs ra3a u MpoBepKa ero repMeTUYHOCTH.

e Bosronka Cyxoro Jipaa, noga nujiu Ha(i)TaJ'II/IHa.
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e ArperaTtHbIe COCTOSIHUS BOZBI.

e Pasnmenenne BYX — HECMENIMBAIOMIMXCS  KUJAKOCTEH C  TIOMOUIBIO
JETUTEITbHON BOPOHKH.

e Jluctumnstop u ero padoTa.

e VYcraHOBKa st GUIIbTpOBaHuUs 1 e€ pabora.

e VYcraHOBKA /sl BBIapuBaHus U €€ padora.

o Komnekiust ObITOBBIX TPUOOPOB ISt PHIIBTPOBAHUS BO3AYXA.

e Pasnmenenue kpacsmiero BemecTBa (oMacTepa € IMOMOMIBIO METOAa

OyMaxkHOUM XpomaTorpaduu.

e Mojenu aJJIOTPONHBIX MOAUDUKAIIUN YTIIEpOaa U CEPHI.

e [lonmyuyeHue 030Ha.

e [loptpersl . 4. bepuenunyca u /[. 1. Menneneena.

e KOpOTKONEpHOAHBII W JUIMHHONEPHOIHBIA BAapUAHTHl IEPUOAUYECKON
cuctemsl 1. 1. Menneneena.

e KOHCTpyHMpOBaHHE MAPOCTEPKHEBBIX MOJEIEH MOJIEKYII.

e Amnmapar Kunma.

e PaznoxeHune OMxpoMara aMMOHHUSI.

e [‘opeHue cepbl U MArHUEBOMU JICHTHI.

e [loptpetsr M. B. JlomonocoBa u A. JI. JlaByasse.

e  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MAaCChl BEIIECTB.

e [‘openue Gocdopa, pacTBOpeHUE NIPOIYKTa TOPEHUS B BOJE U UCCIIEI0BAHUE
IIOJIyYEHHOI'O PacTBOPA JAKMYCOM.

e BsaumMojencTBHE COIIHON KUCIOTHI C IIMHKOM.

o [lonyuenue runpokcuna meau(Il) u ero paznoxxkeHue Npu HarpeBaHUU.

JlabopaTopHbIe ONbITHI
» O3HaKOMJICHHE C KOJIIEKIIHEH Ta00paTOPHOM MOCY/IbI.
* [IpoBepka repMeTUYHOCTH IPUOOpa AJIsI MOTYUCHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJIaMH, 00pa3yIOIIMMH IPAHMUT.
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 [IpuroroBiieHHE FETEPOTCHHON CMECH MOPOLIKOB CEPBI C KEIE30M U UX
paszeneHue.

* BzaumopelicTBHE pacTBOPOB XJIOPUAOB M MOIUIOB Kajusl ¢ PaCTBOPOM
HUTpaTa cepedpa.

* [Tonnyuenue rugpokcuaa meau(Il) u ero B3auMoAeiicTBHE C CEPHOM KUCIOTOM.

* B3anmozencTBre pacTBopa Cobl C KUCIOTOM.

* [IpoBepka 3aKkoHa COXPAHEHUS] MACChI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS
IIEJI0YH C KUCIIOTOM.

* [IpoBepka 3aK0HA COXPAaHEHUSI MacChl BEIECTB HA IPUMEPE B3aUMOICHCTBUS
miénoun ¢ conbto xeneza(lll).

* PasnokeHue mepokcuaa BoJOpoaa ¢ MoMolbio okcuaa mapranma (1V). 11.
3amelnieHue Keae30M MEAN B MEAHOM KYIIOPOCE.

IIpakTnyeckue padoTbl

1. ITpaBuna TeXHUKH O€30MaCHOCTU M HEKOTOPBIE BUABI pa0OT B XUMUYECKOU
naboparopuu (kaOUHETE XUMUN ).

2. HabnrogeHue 3a ropsiiei cBedoi.

3. AHanu3 mouBsl (aHAOT paboThl «OUKCTKA TOBAPEHHOM COJINY).

Baxuelue npeacraBuTe] M HeOPraHudecKux seuiecrs. KosiuyecrBeHHbIe
OTHOIIEHUsA B xumuu (184)

CocraB Bo3ayxa. [lonstre 06 00bEMHON A0J1€ () KOMIOHEHTA MPUPOTHON
ra3oBoi cMecu — Bo3ayxa. Pacuér o0bEéMa KOMIIOHEHTa ra30BOM CMECH TI0 €T0
00BEMHOM J1071€ U HA0OOPOT.

Kucnopoa. O3omn. [Tonydyenue kucinopoaa. Cobrpanue v pacro3HaBaHUE
KUCJIOpOJa. XMMUYECKUE CBOMCTBA KUCIOPO/IA: B3aUMOJIEMCTBUE C METAJJIIAMH,
HEMETaJJIaMH U CJIOXKHBIMU BeliecTBaMmiu. [Ipumenenue kucinopoaa. Kpyrosopot

KHCJIOPO/a B IPUPOJIC.
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Oxcunpl. OOpa3zoBaHue Ha3BaHUM OKCUAOB 10 UX hopmynam. CocTaBieHue
dbopMyI1 OKCHIAOB 10 UX Ha3BaHUAM. [IpeacTaBuTeN OKCHIOB: BO/IA U YTJICKHUCIIbIHA
ras, Heraui¢Hasi U3BECTh.

Bonopon B npupone. @u3nueckne U1 XMMHAYECKUE CBOMCTBA BOAOPOAA, €roO
MOJIyYEHHE U IPUMEHEHNE.

Kucnoter, ux coctaB u wux kinaccudukamus. Wamukatoper. Tabnwia
pactBopumocTh. CepHasi U COJsTHAsA KUCIOTHI, UX CBOMCTBA U PUMEHEHUE.

Comu, ux coctaB U Ha3BaHUA. PacTBOpUMOCTH COJIEM B  BOJE.
[TpencraBuTenu coseit: XJI0pua HaTpUsL, KapOOHAT HATPHs, PocdaT KaabIHsl.

[Toctostanas ABoraapo. KonumdectBo Bemectsa. Monbs. MossipHas macca.
Kparsble eTMHUIBI U3MEPEHUS KOJINYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb,
MUJITUMOJISIPHAS ¥ KWIOMOJISIPHAs MacChl BELIECTBA.

Pacuérsl ¢ ncnoap30BaHNEM MOHITUN «KOJTUYECTBO BEIIECTBAY», «MOJISIPHAs
Macca», «IIOCTOSTHHAsE ABOTaIpoy.

3akoH ABoragpo. MonspHblii  00bEM  Tra3000pa3HbIX  BEILECTB.
OTHOCHTENBHAS INIOTHOCTD I'a3a 10 IPYromy rasy.

Kparsble enuHMIBI W3MEPEHUS — MWUIMMOJSIPHBIA W KWJIOMOJSPHBIN
00BEMBI Ta3000pa3HBIX BEIECTB.

Pacuérel ¢ NCIIONB30BAHMEM MOHATHN «KOJIMYECTBO BEIIECTBA», «MOJISPHAs
Maccay, «MOJISIPHBIN O0OBEM Ta30B», «UUCIO ABOTaIpo».

['unpocdepa. KpyroBopor Boasl B mpupone. Ousnyeckue m XUMHUUYECKHE
CBOMCTBA BOJBI: B3aUMOJIENCTBUE C OKCUJIAMU.

OcHoBanus, ux cocraB. PacTBopuMoCTh OCHOBaHWU B Boxe. M3meHeHue
OKpaCKM MWHJIMKAaTOpOB B IIeno4yHou cpene. llpeacraBurenmn — mienouen:
TUAPOKCUIBI HATPHUS, KU U KaJlbLU.

PactBopurens u pactBopéHHOE BemlecTBO. PactBopel. PacTBOpeHue.
I'mppatel. MaccoBass 1oyt pacTBOPEHHOrO BellecTBA. Pacu€Thl, CBsi3aHHBIC
C UCIIOJIb30BAHUEM ITOHATHS «MACCOBAs JOJISI pACTBOPEHHOT'O BEILIECTBAY.

JdemoHcTpanuu
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e OrnpenenenHue coaepKaHusl KUCIOPOAa B BO3IyXE.
e [losydeHne KUCIOpOIa Pa3IOKEHUEM MIEPMAHraHaTa Kajlis U EPOKCUIa
BOJOpPOJA.
e (CoOupanne METOAOM BBHITECHEHUS BO3TyXa U BOJIBI.
e Pacno3HaBaHuE KHUCIOPOJA.
e [‘opeHue MarHus, xenesa, yris, cepsl u ochopa B KUCIOPOIE.
e Komtekuust o0kCUI0B.
e [lomydenue, cobrpaHre U pacro3HaBaHUE BOJIOPOIA.
e [openune Bomopona.
e B3saumoneiictBue Bogopoja ¢ okcuaom meau(Il).
e KoJuiekuuss MUHEpaIbHbBIX KACIIOT.
e [IpaBwio paz0aBieHUS CEPOIl KUCIOTHI.
e KoJekuus coei.
e TaOnuua pacTBOPUMOCTH KUCIOT, OCHOBaHUI U COJIEH B BOJIE.
e HekoTopble MeTaJIbl, HEMETAIBI U COSAMHEHUSI C KOJIMYECTBOM BEIIECTBA,
paBHBIM | MOJIb.
e Mojenb MOJIIPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
e Komtekuus 0CHOBaHUM.
JlaGopaTopHbIe ONbITHI
* [TomyTHEHHE N3BECTKOBOM BOABI IIPU MPOMYCKAHUH YTIJIEKHACIIOTO ra3a.
* [lomydyenue Bonopoaa B3auMOICMCTBUEM LIMHKA C COJISTHOM KUCIOTOM.
* Pacro3HaBaHue KUCIOT C MOMOIIBIO UHANKATOPOB.
* lI3aMeHeHne OKpacKu WHIUKATOPOB B IIEIOYHOM cpeie.
e (O3HakOMJICHME C MpenaparaMyd JAOMAalIHEW WM IIKOJbHOW AanTeyKu:
pacTBOpaMH MEepOKCHUIa BOJAOPOAa, CHUPTOBOM HACTOMKHU MO, aMMHUAKa.
IIpakTnueckue padoThl
4. Tlonyuyenue, coOMpaHue U pacrio3HaBaHUe KUCIOPO/a.

5. [Toryuenue, coOupaHue 1 pacrio3HaBaHHE BOJOPO/IA.
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6. IlpuroroBiieHre pacTBOpa ¢ 3aJJaHHONW MAcCOBOH JI0JIEH PaCTBOPEHHOTO

BCIICCTBA.

OcHoOBHBIE KJIACCHI HeOPprauuyeckux coequnenni (104)

O6o00menne cBeaeHU 00 OKCcHAaX, MX KIacCU(pUKAIUM, Ha3BaHUIX U
cBoiicTBax. CocoObI MOTYYEHUsT OKCUIOB

OcHoBanusl, ux kiaccuduKkaiys, Ha3BaHus U cBoicTBa. B3aumonelicTBue ¢
KUCJIOTaMH, KHCJIOTHBIMU OKCHUJAMHU M COJSIMU. PasioxkeHue HEpacTBOPUMBIX
ocHOBaHMI. CTIOCOOBI MOTYyYEHUSI OCHOBAHUIA.

Kucnotsl, ux knaccudukanus u HazBanusg. OOIIMEe XMMUYECKHE CBOWCTBA
KUCJIOT. B3amMmonencTtBue KHCIOT C MeETaulaMHh. JJIEKTPOXUMHUYECKUU PSI
HalpspKeHW  MeTauioB. B3auMojelcTBHE KHUCIOT € OKCHUIAMHU METaJUIoB.
B3auMopnencTBUE KUCIOT C OCHOBAaHMSIMH — PpEaKIUs HEUTpAIM3AIUU.
B3aumopeiictBue  kucior ¢ coinaMmH. [lomydeHune — OECKHCIOPOJIHBIX U
KHUCJIOPOACOIEPHKAIUX KHACIIOT.

Comu, wux kinaccudukanuss Hu CBoOWMcCTBAa. B3aumojeilicTBue coyied ¢
MeTasuilaMH, 0COOEHHOCTH 3THX peakiuil. BzanmoenicTBue coneit ¢ cosimu.

['eHeTnyeckue psiAabl MeTallla U HemeTauia. ['eHeThueckas CBSI3b MEXKIY
KJIacCaMU HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI
* B3zanMoiericTBre OKCHUaa KaJabIlys C BOJOM.
* [loMyTHEHHE U3BECTKOBOM BOJIBI.
* Peakuusi HEeUTpaIM3aIuy.
* [Tonmyuenue rugpokcuaa meau(Il) u ero B3auMoaeiCTBUE C KUCIOTOM.
* Paznoxenue rugpoxcuaa meau(Il) mpu HarpeBanum.
* B3anmoaencTBrue KUCIOT C METAJUIAMM.
* B3auMoielicTBHUE KHUCJIOT C COJISIMH.
* O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.

* BzaumonetictBue cynbdarta meau(ll) c sxenezom.



25

* B3aumoencTBre coied ¢ COJISIMHU.
* ['eHeTHUECKasT CBSI3b MEXKIY KJIACCAMU HEOPraHMYECKHX BEIIECTB HA MPUMEPE
COCIUHECHUIN MEIU.
IIpakTuyeckune padoThl
7. Pemenue SKCIepUMEHTAIBHBIX 3aad 10 TeMe «OCHOBHBIE KJIACChI

HEOPraHUYECKUX COCTUHECHUIN.

Iepnoauyeckuii 3aKOH U MEPUOAUYECKAS CHCTEMA XUMUYECKHUX IJIeMEHTOB
. A. MenneneeBa. Ctpoenue aroma (84)

EcTecTBeHHBIE  ceMEWCTBAa  XMMHMYECKHMX  AJIEMEHTOB:  IIEJIIOYHBIE U
HIEJIOYHO3EMENBHBIE METaJUIbl, TaJOreHbl, HWHEPTHbIE (OJaropoJgHbI€) Ta3bl.
AmMdoTtepHOCTh. AMBOTEPHBIE OKCUIBI U TUIPOKCUIBI. KOMITIIEKCHBIE COJIH.

OtkpoiTue JI. Y. MeHaeneeBbiM NEPHONYECKOTO 3aKOHA M CO3JaHHUE UM
MEPUOIMYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

AToMBI Kak (opma CyIIeCTBOBAHHUS XUMHUYECKUX 3eMeHTOB. OCHOBHBIC
CBEJICHHS O CTPOCHHMHM aTOMOB. Jl0Ka3aTenbCTBA CIIOKHOCTH CTPOEHHUS aTOMOB.
Omnsitel Pezepdopaa. [Inanerapras Moaens CTpOeHHUS aToMa.

CocTaB aTOMHBIX SiIep: MPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAS aTOMHAas
Macca. B3auMOCBSI3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHAs
Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHe dIEKTPOHHBIX YPOBHEH aTOMOB
xumudeckux dyeMeHToB 1—20. [TorsTHE 0 3aBepIIEHHOM JIEKTPOHHOM YPOBHE.

N3oTonbl. Pu3MyecKUid CMBICT CHUMBOJMKHM llepronnyeckoil CUCTEMBI.
CoBpeMeHHass (GOpMyIMpPOBKA MEPUOJUYECKOr0 3aKoHA. VI3MeHeHHsI CBOMCTB
JIEMEHTOB B TMepuUoAaxX W Tpynmax Kak (QYHKIMS CTPOCHHS DJIEKTPOHHBIX
000JI04EK aTOMOB.

XapakTepucTUKa OJJIEMEHTAa-METala M DJJIEMEHTa-HEMETaJla [0 HUX
MOJIOKEHUKD B TEPHOJMYECKOW CcHUCTeME XUMmuyeckux osnemeHtoB /[l W

Menpeieena.
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JdeMoHCcTpauu

Pazmmunbie popMbl TaOIUI] TEPUOANIECKON CHCTEMBI.

MopenupoBanue noctpoenus nepuoandeckon cucremsl /1. 1. Menneneesa.
e Mojenu aTOMOB XMMHYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB 51eMeHTOB 1—3-ro nepuo/oB.

JlabopaTopHble ONbITHI

* [Tonmyuenne aMpOTEpHOro ruAPOKCUIA U UCCIIEIOBAHNUE €I0 CBOMCTB.

Xumuueckas cBsizb. OKMCJIUTENIBLHO-BOCCTAHOBUTE/IbHBIE peakuun (84)

HNonHass xumuyeckasi cBs3b. oHbI, oOpa3oBaHHbIE aTOMaMHU METAJUIOB HU
HeMeTauioB. CxeMbl 00pa3oBaHMsSI MOHHOM CBSI3U JJIsI OMHApPHBIX COEIMHEHHI.
HoHHBIE KpUCTAJUIMUECKHE PEIIETKM M (PU3NYECKHE CBOMCTBA BEUIECTB C 3TUM
TUnoM pemmérok. [lonsatue o GpopMysbHON eMHUIE BEIIECTBA.

KoBasieHTHass XxuMuyeckas CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYJIBI.
[Tonsitue o BanentHocTu. KoBaneHTHast HenossipHas cBA3b. CXeMbl 00pa3oBaHUs
KOBAJEHTHON CBsI3U 151 OWHApHBIX COENMHEHUH. MOJIEKyIsIpHbIE U aTOMHBIE
KPUCTALUINYECKUE PEMIETKHA U CBOWCTBA BEWIECTB C ITUM THUIIOM PELIETOK.

DNEeKTpOOTPULATENBHOCTE. Psn 3nekTpooTpunaresbHocTd. KoBasleHTHas
noJjisipHast Xumuueckas cBs3b. Jlumonab. Cxembl 00pa3oBaHHs KOBAJIEHTHOU
NOJIIPHOM CBS3M 171 OMHApHBIX COEOUHEHUH. MoJeKyIsipHble W aTOMHbIE
KPUCTAUINYECKUE PEIIETKA U CBOWCTBA BEIIECTB C ITUM TUIIOM PELIETOK.

Meranmnuyeckass XMMHYECKas CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKas
pemérka. CBOMCTBa BEIIECTB C OSTUM TUIOM pelme€Tok. EnuHas mnpupoaa
XUMHUYECKUX CBA3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHUW OKHCICHHS W BAJICHTHOCTH.
[IpaBuna pacuéra creneHei okucieHus no GopMysiaMm XUMUYECKUX COETMHEHUM.

OKUCIUTENBbHO-BOCCTAHOBUTEINIbHBIE  peakiuu. OnpeneneHue CTeneHeu
OKHUCJIEHHUS ISl 3JIEMEHTOB, OOpa3yroIIMX BEIECTBAa Pa3HbIX KiaccoB. Peakiuun

MOHHOI0 OOMEHa M OKMCJIHUTEILHO-BOCCTAHOBUTELHBIE PCAKINM. Oxucnurens 1
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BOCCTAHOBHUTECIIb, OKHCICHUC MW BOCCTAHOBJICHUC. CocraBneHue ypaBHeHI/Iﬁ
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOZOM 3JICKTPOHHOI'O OajaHca.

JdeMoHCcTpaMu

Buneodparments! u ciaiinbl «MloHHas XUMHUYECKast CBA3bY.

Kosuteknus BemecTs ¢ HFOHHOM XUMHAYECKOU CBS3BIO.

e Mopenu HOHHBIX KPUCTAIUIMYECKUX PEIETOK.

e Bupaeodpparments! u cnaiiasl «KoBaneHTHass XuMUYeCKasi CBSI3bY.

e KoJuieknus BemecTB MOJIEKYJIIPHOIO U aTOMHOTO CTPOEHHS.

e Mogenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.

e BuneopparMeHTsl U cnaipl «MeTammnyeckas XUMUYECKask CBA3b.
e Komnekuus «MeTaibsl U CIIaBbD».

e BsaumoselicTBUE IMHKA C CEPOH, CONTHON KUCIOTOH, XsopuaoM meau (11).
e [opeHne maruus.

e B3anMoeiCcTBUE XJIOPHOU U CEPOBOIOPOTHON BO/IBI.
JlaGopaTopHbIe ONbITHI

* MI3roTOBIEHHUE MOJIECNIH, MILUTFOCTPUPYIOIIEH CBOMCTBA METAJNTIMYECKON CBSI3U

KJIACC

O0o0meHne cBeaeHuit Mo Kypcey 8 kiacca. XuMudeckue peakuuu. (54)
bunapnsie coeaunenusi. OKCUABI COJIEOOPa3yIOIINE U HECOJIEOOpa3yIOIIHeE.
['unpokcuasl: OCHOBaHUS, aM(OTEpPHBIE THAPOKCUIBI, KUCIOPOACOEpKAIINE

KHCITOTBI. CpesiHue, KUCIIbIe, OCHOBHBIC M KOMIIJICKCHBIE COJIH.
OO6oOmieHne cBefeHU O XUMHYEeCKHMX peaknusx. Kiaccuduxarms
XUMHUYCCKUX PEAKIMi 10 pa3IMYHBIM IMPU3HAKAM: COCTABY M YHCITYy pearupyrommux
U 00pa3yoNIIMXCcsl BEHIECTB, TEIJIOBOMY (P eKTy, 00paTUMOCTH, U3MEHEHUIO
CTENIEHEH OKHCIICHUS JJIEMEHTOB, OOpa3yIolUX pearupyrone BeEIIecTBa,
arperaTHOMY COCTOSIHUIO pEearupyroNIuX BEIICCTB, HCTIOIb30BAHMIO KaTaau3aTopa.
[TonsiTne o cKOpocTM XHUMHUYECKOM peakuuu. DakTopel, BIUSAIOIIME HA

CKOPOCTh XMMHMYECKHX PEaKUUi: NPUPOJa pEarupyrolux BeEIIECTB, HX
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KOHILIEHTpAlMs,  TeMIepaTypa,  IUIOIAAb  CONPHUKOCHOBEHHMS,  HaJlu4yue
katanusaropa. Karamms.
JdeMoHCcTpaMu

e (O3HAaKOMIIEHHE C KOJUIEKI[USIMA METAJUIOB U HEMETAJJIOB.

e (O3HAaKOMIIEHHE C KOJUIEKIUSMH OKCUJOB, KUCJIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pPEaKLHMH OT MPUPOIbl PEArupyroInx

BEILIECTB.

e 3aBUCUMOCTb CKOPOCTM XHMHYECKOW peakUMd OT KOHLIEHTpaluuu

pearupyromux BeIeCTB.

e 3aBHCHMOCTb  CKOPOCTM  XMMHYECKOM  peakuuu  OT  IUIOLIAAu

CONPUKOCHOBEHHUSI pEArUPYIOLIUX BEUIECTB («KUIISIINI CIION).
e 3aBUCUMOCTb CKOPOCTM XHMHMYECKOW pEakUUH OT  TEMIIepaTyphl
pearupyromux BEIIECTB.
JlaGopaTopHbIe ONbITHI

* B3anmoencTBME aMMHUAaKa U XJIOPOBOJAOPOA.

* Peakuusi HEUTpaIM3aInu.

* HaGronenue terioBoro 3¢ghexra peakiiui HeUTpain3aluu.

* BzaumonelictBue cepHoil Kucnotsl ¢ okcuaom meau(Il).

* Paznoxenue nepokcua BoJIOpoaa ¢ MOMOIIBIO KaTaja3bl KapToders.

* 3aBUCUMOCTbh CKOPOCTHM XMMHUYECKON pEeakuuu OT MPHUPOAbl PEarnupyrouux
BEILIECTB HA MpUMEpPE B3aUMOJEHCTBUS PACTBOPOB THUOCYyJb(aTa HaATpuUs U
xjopuaa 6apusi, THOCYJIb(aTa HATPUS U COJISTHOM KUCIIOTHI.

* 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEAKLIUU OT MPUPOBI METAIIJIOB IIPU UX
B3aUMOJEUCTBUHU C COJITHON KUCIOTOM.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIHH OT MPHUPOABI KUCIOT MPHU UX
B3aUMOJICHCTBUH C XKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLIUU OT TEMITEPATYPHI.

* 3aBUCUMOCTh CKOPOCTH XHUMHYECKOMN peaKIiuy OT KOHIICHTPALIUH.
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* 3aBUCUMOCTh CKOpOCTH XUMHYECKOMN pe€aKuuun OT IJIoIaau
COIIPUKOCHOBCHUS PCArnpyromunx BCUICCTB.

* 3aBUCHUMOCTbH CKOpOCTH XUMHYECKOM PCAaKIIMH OT KaTaJIu3aTopa.

XuMHYecKue peakuum B pacteopax. (104)

[TonsitTue 00  DIIEKTPONUTHUUECKOW  JUCCOLMAIMHM.  DJIEKTPOIUTBHL U
HERJIEKTPOJIUTh. MeXaHW3M JUCCOLMALUMA  BJIEKTPOJIUTOB C  Pa3INYHBIM
xapaktepoM cBsizu. CTENeHb SJIEKTPOJUTUUECKON aucconuanuu. CuiabHbIE U
ci1a0bIe DJIEKTPOJIUTHI.

OCHOBHBIE  TIOJIOKEHUS TEOPUU  DIICKTPOIUTUYECKOM  JTUCCOLUALUU.
Knaccudukanuss MOHOB W uX cBoMcTBa. KHCIOTHI, OCHOBaHUS M COJU Kak
ANEKTPOJUTHL. YX Kiaccudukaims u 1UCcCouaIus.

OO6mue XUMUYECKUE CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU WHIUKATOPOB,
B3aUMOJICMCTBUE C METAJUIAMH, OKCUJIAMU U TUAPOKCHUIAMU METAIJIOB U COJISIMM.
Mounekynsipable ¥ HOHHBIE (TIOJHBIE M COKpAIEHHBIE) YpPaBHEHUS pEaKIUil.
XUMHUUYECKUM CMBICH COKPAUIEHHBIX YPABHEHUM. Y CJIOBHUS MPOTECKAHUS PEAKLIMI
MEXIY 3JIEKTPOJIUTAMHU 10 KOHIA. Psi;1 aKTHBHOCTH METaJJIOB.

OOmme XMMHYECKHE CBOMCTBA IIEJOYEH: B3aMMOJCHCTBHE C KHCIJIOTAMH,
OKCUJIaMH HEMETaJUIOB, cojisiMu. OOIMe XUMMHUYECKHUE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHUWI: B3aUMOJIEVICTBHE C KUCIOTAMHU, PA3JI0KEHUE IIPU HATPEBAHUU.

OOmue XUMUYECKUE CBOWMCTBA CpEAHMX COJICH: B3aWMOJCHCTBUE C
KHCJI0TaMU, IIeJIOYaMHM, COJISIMU M MeTajliaMu. B3aumoaeiicTBre KUCTIBIX COJIEH CO
LIEJIOYaMH.

['uaponu3 kak 0OMEHHOE B3aUMOJICHCTBHUE coJiei ¢ Bojoul. ['uaponus comam
CUJILHOTO OCHOBAHUS W CJIa00W KUCIOTHI. ['maponu3 coiu caaboro OCHOBAHUS U
CHJILHOW KUCIIOTBI. Bogopoaublit mokasatens (pH).

CBolcTBa KHUCJIOT, OCHOBaHHUM, OKCHUJAOB U COJIEM B CBETE TEOPUHU
MEKTPOIUTUIECKON  JTUCCOIMAIMM W TPEJCTAaBICHUH 00 OKHUCIHTEIBbHO-

BOCCTAHOBHUTCIIbHBIX PCAKIIHUAX.
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JdeMoHCcTpaMu
e lcnbiTaHKe BEWIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTD.
e 3aBHUCHUMOCTb JIEKTPONPOBOJHOCTU YKCYCHOM KUCIOTHI OT KOHLICHTPALIUH.
e JIBUKEHHE OKPAILICHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
e Ormpenenenue xapakrepa cpebl B paCTBOpPax COJICH.
JlaGopaTopHbIe ONBITHI
* JIucconmanus cnadbIX SJIEKTPOIUTOB HA IPUMEPE YKCYCHOUM KUCIOTHI.
* MI3MeHEeHrE OKPAaCKU UHIUKATOPOB B KUCIIOTHOU CpEJIE.
* Peakuust HEUTpaIM3alMK PACTBOPA MIEIOYN PA3TUYHBIMUA KUCIIOTAMMU.
* [Tonyuenue ruapokcuaa meau(ll) u ero B3aumoielicTBUE € pa3TUYHBIMU
KUCIIOTaMH.
* B3auMoericTBre CUIIBbHBIX KUCTOT ¢ okcuaom meau(1l).
* B3anmoaencTBre KUCIOT C METAJNIAMM.
» KayecTBeHHas peakius Ha KapOOHAT-HUOH.
* [TostyyeHue cTyHsI KpEMHUEBOW KUCIIOTBHI.
» KauecTBeHHas peakiys Ha XJIOPU/I- WIH CyJb(aT-uOHBI.
* lI3MeHeHne OKpaCcKu HHIUKATOPOB B LIECIIOYHOU CpPEJIE.
* B3anmoaencTBrE MIETOYEN C YIIIEKUCIIBIM Ta30M.
» KauecTBeHHas peakius Ha KATHOH aMMOHHUS.
* [Tonyuenue ruapokcuna meau(ll) u ero paznoxxenue.
* B3aumoielicTBiue kKapOOHATOB C KUCJIOTAMH.
* [Tonyuenue ruapokcuna xeneza(lll).
* B3aumoelictue xene3a ¢ pactBopom cyibdara meau(Il).
IIpakTueckune padoTbl
1. Peliennie dKCIIepUMEHTANIBHBIX 3a7a4 10 TeMe « DIEKTPOJTUTHIECKAsI
JIACCOLALIHS.
HemeTanabl 1 X coequHeHus. (2549)
CtpoeHue aTOMOB HEMETAJUIOB U UX IMOJIOKEHHUE B MIEPUOJIUIYECKON CUCTEME.

Psan  anextpoorpuuarensHocTd. Kpucramnmueckue pemeéTkd HEMETauIOB —
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NpOCThIX BemlecTB. Puznueckue cBoWcTBa HeMeTasioB. OOIIME XUMHUYECKHE
CBOMCTBA HEMETAJJIOB: OKUCIIUTEIIBHBIE U BOCCTAHOBUTEIIBHBIC.

["asorensl, cTpoeHUE UX ATOMOB M MOJIEKYJ. (DHU3NYECKHUE U XMUMHUYECKHE
CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB TaJIOI€HOB B
3aBUCHMOCTH OT HX IIOJIO)KEHUS B INEPUOAMYECKOM cucreme. HaxoxxneHnwue
raJIOTEHOB B MPUPOJE U UX MOJy4YeHUE. bUOTOrMYeCcKOe 3HaYCHUE U MPUMEHEHUE
rajJjiOr€HOB.

["aoreHoBOIOpOABl M COOTBETCTBYIOIIME WM KHUCJIOTBL: IIJIABUKOBAS,
coJisiHasi, OpOMOBOJIOpOJHAs, HuoAoBoAopoAHas. ['amorenuanl. KadecTBeHHBIE
pEeakMK Ha rajloreHuaA-uoHbl. [[puMeHeHne coeJMHEHNI TaJIOT€HOB.

OO6mas xapakrepuctuka 3yeMeHToB VIA-rpynnel. Cepa B npupoae U eé
NOJIy4eHHE. AJUIOTPONHbIE MOJIM(DHUKALMU CEpbl M UX CBOWCTBA. XHUMUYECKHE
CBOMCTBA CepbI U €€ IPUMEHECHHUE.

CepoBoIOpO: CTPOCHHE MOJIEKYJbI, (DU3NYECKNE U XMMUYECKHE CBOMCTBA,
nosyuyeHue u 3HaueHue. CepoBogoponHas kuciora. Cynbuiabl U UX 3HAYCHHUE.
JlromuHODOPHI.

Oxcun cepoi(1V), cepHucras kuciora, cynbpuThl. KauecTBeHHas! peakuus
Ha CyJTb()UT-UOH.

Oxcun cepsi(VI), cepnast kucnota, cynbdatsl. Kpucramioruaparsl.

CepHast KHCJIOTa KaK CWIBHBIM 3iekTponuT. CBoiicTBa pa30aBlICHHOU
CEpHOM KHCIIOTBI KaK THUIHWYHOM KHUCJIOTHI: B3aUMOJACHCTBUE C METAJIAMH,
OCHOBHBIMU U aM(pOTEPHBIMU OKCHJAMH, OCHOBAaHUSMU U aM(POTEPHBIMU
rUApOKCUIaMu, coiisiMu. KaduecTBeHHas peakius Ha Cyab(aT-uoH.

OO011ast XapakTepuCTUKA 3JEMEHTOB VA-Tpyniibl. A30T, CTPOEHUE €ro aToMa
¥ MOJIeKyJibl. DU3NYECKNEe U XMMUYECKHE CBOWCTBA M NMPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €r0 OMOJIOTUYECKAs POJIb.

AMMMaK, CTPOCHHE MOJEKYJbl U (PU3NYECKHE CBOMCTBA. AMMUAyHas BOJA,

HAIIATBIPHBIM COUPT, TUAPAT aMMHUakKa. JJOHOPHO-aKIENTOPHBIM MEXaHU3M
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oOpa3oBaHus CBSI3M B KATHOHE aMMOHUA. BoccTaHOBUTENbHBIE CBOMICTBA aMMHAKA.
Conu aMMoHUs ¥ X TpuMeHeHue. KaduecTBeHHasl peakiys Ha KaTHOH aMMOHHSL.

Oxcuapl a3oTa: HecosieoOpa3yrolfe M KUCIOTHBbIE. A30THUCTasl KUCIOTa U
HUTPUTHI. A30THas KUCIIOTA, €€ MOoJIydeHue U cBoicTBa. Hutpartsl.

®ochop, crpoerne atoma u amtorporms. Dochumbl. Dochun. Oxcun
docdopa(V) u pochopnas (oprodochopnas) kuciora. Docharsr.

OO6mmast xapakTepucTuka 31eMeHTOB [VA-rpynmnbl: 0COOEHHOCTH CTPOCHHS
aTOMOB, TPOCTBIX BEHIECTB M COCIUHEHUI B 3aBUCUMOCTH OT IIOJIOKEHUS
AJIEMEHTOB B MEPUOJUYECKON CUCTEME. YTIepo. AJUIOTPOIHbIE MOIU(PHUKAIINN:
anma3z, rpadut. AMOp(hHBIN YIIIepoa: caxa, akTUBUPOBAHHBIN yroib. AJCOpOIus.
XUMHUYECKHE CBOMCTBA yriepoaa. KokcoxmMuueckoe NpOM3BOACTBO M €TI0
npoaykiusa. KapOoums.

Oxcup yrinepona(ll): cTpoeHue MoJieKysbl, MoaydeHue u cBorcTBa. OKCUl
yraepoaa(IV): crpoeHue MoJieKyJibl, MOJy4eHUE U CBOMCTBA. YTOJIbHAsI KUCIOTA.
Conu yroiapbHOM KHUCIOTHI: KapOOHAaThl U TUJpokapOoHaThl. TexHuueckas u
nuuieBas cojaa.

Opranuyeckast XuMmusi. Y TJIEBOJIOPOIBI.

MertaH, 5TaH W MpOMaH Kak MpelesibHble (HACHIIEHHbBIE) YTIeBOI0POIbI.
OTWIEH M aleTWIeH KakK HenpeaesibHble (HEHACHIIEHHbBIC) YTIEBOOPO/IbI.
CtpyktypHbie  Qopmynbl  BemecTB. [openue  yrieBomoponoB. Peaknuu
JETUAPUPOBAHUS TIPEACIBHBIX YIJIEBOAOPOIOB.

CrnupTel. DTUTOBBINA CIIUPT, €r0 MOJyYeHUEe, MPUMEHEHHE U (PU3UOTIOTHIECKOE
nerctre. TpEXaTOMHBIN CIIUPT TJIMLEPUH. Y KCYCHAsl KACJIOTA KaK MPEACTaBUTEIb
KapOOHOBBIX KUCJOT.

Kpemuuii: crpoeHue atoma U HaxoxkJaeHue B npupoae. CUIMUIHUIBI U CUJIaH.
CaoiictBa kpemuus. Okcun kpemuusi(IV). KpemHueBast kuciora u €€ comu.

[TpousBoacTBO CTEKJIa u IIEMECHTA. [Iponyxuus CHJIMKATHOU
MPOMBINJICHHOCTH: ~ ONTHYECKOEe  BOJOKHO, Kepamuka, ¢apdop,  dasHc.

OnTuyeckoe BOJIOKHO.
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Hemeramnsl B IIpHUpoac. chaKHI/IOHHaSI IMCPCTOHKA KUJIKOI'O BO3AyXa KaK

croco0 MoxydeHusl KUciaopoaa, a3oTa u aprona. [lomyuenue ¢ocdopa, kpemHus,

XJIOpa, 10J1a. DIIEKTPOIIH3 PACTBOPOB.

[lonyueHne CEepHOM KHUCIOTBI: CBIPbE, XMMHU3M, TEXHOJIOTMYECKAs CXeMa,

MCTOA KHUILAIICTO CJIOA, IMPUHIUIIBI T€HHOO6MCHa, IMPOTUBOTOKA W HHUPKYJLAIUU.

Oneywm. IIpor3BOACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTMYECKas cXema.

JleMoHCTpanun

Komnekius HeMeTanios.

Mogenn  KpUCTAUIMYECKUX  PEMIETOK  HEMETauloB:  aTOMHBIE U
MOJIEKYJISIPHBIE.

O30HATOP W MPUHIIUIIBI €70 PAOOTHI.

['openue HemeTamioB — MPOCTHIX BEHIECTB: cepbl, dhocdopa, ApPeBECHOTO

YIS,

OOpa31pl raJIOreHOB — MPOCTBIX BEUIECTB.

B3auMozencTBre raJIoreHoB ¢ METaJlJIaMU.

BriTecHenue xjiopa 6poMOM WM MO U3 PAaCTBOPOB UX COJICH.
Kosutekunst npupoaHBIX COEIMHEHNUM XJIOPa.

B3aumopenicTBre cepbl ¢ METAIIIAMU.

['openue cepbl B KUCIOPOJE.

Komnexnus cynbQuaHbIX py.

KauectBenHas peakiius Ha CyiabGUI-UOH.

OO6eciBeunBaHNEe OKPAIICHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3auMonencTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.
OOyriBaHue OpPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHOW CEpPHOU
KHUCJIOTOM.

Huarpamma «CoctaB BO3ayXay.

Buneodparments u crnaiinsl «[Ituusn 6a3aps».

[Tomy4yenue, coOupanre u pacrio3HaBaHUE aMMHAKA.

Paznoxenue Ouxpomara aMMOHUS.
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BzaumopaencTBre KOHUEHTPUPOBAHHON a30THOU KHUCJIOThI C MEJIBIO.
['openune y€pHoro nmopoxa.

Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOTO YrOJIbKA.
OO0pa31sl TpUPOAHBIX coenHenui pocdopa.

["openue pocdopa Ha BO3AyXe U B KUCIOPOJIE.

[Tonyuyenue 6enoro ¢ocdopa u UCIIBITAHUE €TI0 CBOKCTB.
Komnexnus «O0pa3iibl OpUPOIHBIX COSTUHEHUN YTIIepoaay.

[Toptpet H. 1. 3enunckoro. [lornomenre pacTBOPEHHBIX BEMIECTB HIH

ra3oB aKTUBUPOBAHHBIM YTJIEM.
Y eTpoMCTBO MPOTUBOTa3a.
Mopnenu MoOJIEKyJl METaHa, 3TaHa, TWICHA U alleTUIICHA.

BBaHMOHGﬁCTBHG OTHJICHA C 6p0MHOﬁ BOI[Oﬁ H pacTBOPOM IICpMaHIaHaTa

KaJusl.
OO01m1e XMMUYEeCKre CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOM KHUCIIOTHI.
KauecTtBeHHas peakiys Ha MHOTOATOMHBIE CLIUPTHI.

Komnexmus «O06pasipl TpUPOAHBIX COSTUHEHUN KPEMHUS.

Komnnekuus crekia, KepaMuKy, IEMEHTA U U3AETUNA U3 HUX.

Kosutekuust npoayKIuy CUIMKATHOM MTPOMBIIIJIEHHOCTH.

BuneodparmenTs u cnaiinsl «[Ipor3BoACTBO CTEKIA U IIEMEHTA.
Kosutekuus «IIpupoansie coeAMHEHUST HEMETAILIIOBY.

Buneopparmentsl u crnaiinpl  «@pakUMOHHAS TNEPErOHKa  KHUJKOIO
BO3YyXa».

Buneodpparmentet u cnaiael  «llosydeHue Boaopoaa, KHCIOpoJa U
TJIOTEHOB JIEKTPOJIMTUYECKUM CTIOCOOOMY.

Mopenu annapaToB sl IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Moaenb KUISIIETO CO0S.

Mogenb KOJIOHHBI CUHTE3a aMMHUAKA.

BuneodparmenTs u crnaiipl «[Ipon3BoACTBO CEpHOI KUCTOTHI.



35

e BuneodpparmenTsl u cinaiasl «[Ipon3BoacTBO aMMHuaKay.

e Komreknus «CpIpb€ IS MOITYYEHUS CEPHOU KUCIOTBD.
JlaGopaTopHblie ONbITHI

* Pacnio3HaBaHue raJloreHU1-HOHOB.

» KauecTBeHHbIE peakiuy Ha CyJIb(aT-UOHBI.

» KayecTBeHHas peakuys Ha KATHOH aMMOHMUS.

* XUMUYECKHE CBOMCTBA a30THOM KHUCJIOTBI, KaK 3JICKTPOJIUTA.

» KauectBennbie peakiuu Ha pocdaT-moH.

* [losryuenune n cBOMCTBA YrOJIBHON KUCIIOTHI.

» KauectBeHHas peakiys Ha KapOOHAT-HOH.

* [IponyckaHue yriieKuciIoro ra3a yepes pacTBop CUIIMKaTa HaTpUsl.
IIpakTnyeckue padoThbl

2. I3ydeHune CBOMCTB COJITHON KUCIIOTHI.

3. M3y4eHue cBOMCTB cepHON KUCITIOTHI.

4. TlonyyeHrne aMMHaKa U U3y4YE€HHUE €r0 CBOWCTB.

5. [lonyuenue yriekucnoro raza. KauectBeHHast peakuus Ha KapOOHAT-UOHBI.

MeTtauiabl 4 uxX coequHeHnus. (164)

[TonoxeHne MeTaaIoB B MNEPUOAUYECKON CHUCTEME XUMHYECKUX BJIEMEHTOB
. . MenaeneeBa, CTpOEHUE aTOMOB M KPUCTAUIOB METAIIIOB. Meramnueckas
CBSI3b M MeETAJUIMUECKasi KpUCTaJUIndeckas pemerka. Du3nydeckue CBOWCTBA
METAJJIOB:  D3JEKTPO- M TEIUIONPOBOJHOCTh, OTpPaXKarolias CIOCOOHOCTD,
TUIACTUYHOCTh. YEPHBIE M IBETHBIE METAJUIBI.

Mertamibl Kak BOCCTAHOBUTENM. OJIEKTPOXMMHUYECKUN Pl HaOPSKEHUH.
BzaumopelicTBue MeTajuioB C HEMETaJUIaMU, OKCHUJIAMH, KHCIOTaMH, COJISIMH.
AJIFOMUHOTEPMHUSI.

OO6mast xapaktepuctuka djeMeHTOB [A-rpynmbl. OKCHABI U THUIPOKCHUJIBI
IIEJIOYHBIX METAJIJIOB, UX MOJYYEHUE, CBOMCTBA, IPUMEHEHNE. BaxkHewnmme coym

IMCJIOYHBIX MCTAJIOB, KX 3HAYCHHUC B IIPUPOJC U JKU3HH YCJIIOBCKA.
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OO6mast xapaktepuctuka aneMeHTOB I[IA-rpymnmbl. OKCHIBI U THUIPOKCHUJIBI
IIEJIOYHO3EMENBHBIX METAJJIOB, HMX TOJyYEHHUE, CBOMCTBA U MPUMEHEHHUE.
Baxnelime cojii 1IEIOYHO3EMENbHBIX METAUIOB, UX 3HAYCHHE B IPUPOJEC U
KU3HU yeroBeka. KapOoHaThl ¥ ruipokapOOHaThl KAJIbIIUS.

BpeMenHnast u moctostHHas KECTKOCTH BOBI. CTIOCOOBI YCTPAaHEHUS BPEMEHHOM
xécTkocTu. CriocoObl yCTpaHEHUs! TOCTOSHHON HKECTKOCTH.

CoenvHEeHUsT QIIOMUHHS B MpUpoAe. XHUMHUYECKHE CBOWCTBA QIIOMUHMS.
OcoOeHHOCTH OKCHIA W THAPOKCHIA ATIOMUHUS Kak aM(pOTEPHBIX COCIUHEHUH.
Baxnelume conu antoMunus (XJaopu, cyiabdar).

OcobOeHHoCTH CTpoeHuUs aToMa kene3a. XKeneso B npupojie. Baxxueiiime py bl
xene3a. [lonyuenne uyryna u cranu. Oxcunabl u ruapokcuast sxenesa(ll) u (1ID).
Comu xeneza(Il) u (III). OOHapyxkeHHEe KaTHUOHOB >KeJe3a B PacTBOpE. 3HAUCHUE
COCIMHEHNH Kelie3a.

Koppo3us razoas (Xumuyeckas) v 3JICKTPOXUMHYECKasl. 3allluTa METAJLJIOB OT
Koppo3uu. Mertamisl B npupojie. Ilonstue o mertamtypruv. Y€pHas W LBETHas
Metamyprus. llupomeramnyprusi, THIPOMETAJUTYPrusi, SJIEKTPOMETALTYpTHsl.
Jomennsiii iporiecc. [lepepaboTka yyryHa B cTalib. DIEKTPOJIN3 PACILIIABOB.

JlemoHcTpanuu

e B3sanmojeicTBUE HATPUSI, JIUTHUS U KaJbIU C BOJOU.

e [‘OopeHue HATpUsl, MAarHUs U JKeJie3a B KUCIOPOJIE.

e Bcnbllka TEPMUTHON CMECH.

e B3sanmojeiicTBUE CMECH TOPOUIKOB CEPHI U JKEJIe3a, IIMHKA U CEPBI.

e B3aumMoJIeliCTBHE aJIIOMUHMS C KMCIOTaMH, IISJIOYaMH U BOJIOM.

e BzaumogeiicTBHE Xene3a U MeJId C XJIOPOM.

e B3anMoIencTBUE MEIU C KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU

KHUCJIOTOU (pa30aBIeHHON ¥ KOHIICHTPUPOBAHHOM ).
e Okpacka IJIaMeHH COeIMHEHUSIMHU IEeJIOYHBIX METaJIJIOB.
e Okpacka IJIaMEHU COCTMHEHUSIMU 1IETOYHO3EMEbHBIX METAJIOB.

e ['amenue n3BeCTHU BOJOM.



[TomyueHue HKECTKOM BOABI B3aUMOJCHMCTBUEM YIJIEKHUCIOTO Tasa

W3BECTKOBOM BOJJIOM.

YcrpaneHue BpeMeHHOM JKECTKOCTU KUIISTYCHUEM U TOOABICHUEM COJIbI.
YcrpaHneHue mocTOSTHHOM KECTKOCTU JOOABICHUEM COJIBI.

WMoHUTHI 1 IPUHITUTT UX ACUCTBUS (BUACOPpArMeHT).

Kosutekunst npupOoAHBIX COCTMHEHUN aTFOMUHUS.

BuneodparmenTs u ciaiiibl « OKCU allFOMUHUS U €70 MOJU(DUKAIIUNY.

[Tomyyenne aMm(pOTEpHOro THIPOKCUAA ATFOMUHUS U UCCIEAOBAHUE €0

CBOWCTB.

Komneknng « XuMHUeCKHUE UCTOYHUKH TOKAY.

P€3YHBTaTI>I MJIMTCIIBHOI'O 3KCIICPHUMCHTA I10 U3YUCHUIO KOPPO3UHU CTAJIBHBIX

W3JEIUNA B 3aBUCUMOCTH OT YCJIOBHM ITPOIIECCOB.
Boccranosnenue menu u3 okcuaa meau(1l) Bogopoaom.
BuneodparmenTs! u cnaiiabsl «[Ipon3BOACTBO YyryHa U CTATN.
BuneodparmenTs! u cnaibl «3menus U3 4yryHa u CTajim.

BuneodparmenTs u crnaiinibl «[I[pon3BOACTBO aFOMUHUS.

JlaGopaTopHbIe ONBITHI

* B3aumopelicTBue xenes3a ¢ pactBopoM cyibdara meau(Il).

* [lonydyeHne n3BECTKOBOM BOJIBI M ONIBITHI C HEX.

* [Tonnyuenue rugpoxcuaos sxenesa(ll) u (111).

* KauecTBeHHBIC pE€aKin Ha KaTUOHBI JKCJIC3a.

IIpakTnyeckune padoTbl

6. XKEcTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHHUH.

/. PenieHune 3KcriepuMEHTaIbHBIX 337124 M0 TeMe «MeTalliby.

Crpoenue 3emid: sapo, MaHTHS, 3e€MHas Kopa, Jutocdepa, ruapocdepa,

atMocdepa. XumMu4eckuid coctaB 3emiu. ['opHble mopoasl. Munepansl. Pymbl.

XuMHus M OKpYy:Kaomas cpeaa. (24)

Ocanounbie ropHbIe MOpoabl. [1oe3HbIe HCKOTTaeMBIE.
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VIcTOYHUKHM XMMHMYECKOTO 3arpsA3HEHMsI OKpyXKarouleil cpeasl. [o0anbHble
IKOJIOTUYECKUE TMPOOJIEMbl YEJIOBEUECTBA: HAPYIICHHE OHOT€OXMMHUYECKUX
KPYTOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, IMOTEIJIEHUE KIMMaTa, KUCIOTHBIE TOXKIN
U 7ip. O30HOBBIE ABIPBL. MeXAyHapOJHOE COTPYJHUYECTBO B OOJIACTU OXPAHBI
OKpY’KaroIIen Cpeibl OT XMMUYECKOTO 3arpsi3HEHU. «3eIEHasT XUMUSD.

JdeMoHCcTpaIMuA

e BuzaeopparmenTsl u cinaiiapl «CTpoeHue 3eMit U €€ XUMUYECKHI COCTaB.

e KoIeKIusi MUHEPAJIOB U TOPHBIX OPOJ.

e Komreknus «Pypl METAIIIOBY.

e BuneopparmeHtsl M crnaiinpl «['7100aNbHBIE 3KOJOTUYECKHE MPOOJIEMbI

YEJI0BEYECTBAY.
e BuaeopparMeHThl U CIaibl O CTETIEHH SKOJOTMYECKON YHCTOTHI TOBApA.
JlaGopaTopHbIe ONBITHI
* 3yuenune rpanura.
* 3yueHne MapKUpOBOK Pa3IuYHbIX BUIOB MPOMBIIIJIEHHBIX

H IIPOJOBOJILCTBCHHBIX TOBAPOB.

O0001mIeHre 3HAHMH 10 XMMHUM KYPCa OCHOBHOM HIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCcyJAapCTBEHHOMY 3K3aMeHy. (84)

CrpoeHue aTomMa B COOTBETCTBUM C TMOJOKEHHUEM XHMHUYECKOTO DJIEMEHTa
B nepuoauyeckoir cucreme. CTpoeHue  BelllECTBA:  XUMHYECKass  CBA3b
U KpUCTaJUTMUecKasi peniéTka. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX JIEMEHTAMU
MPOCTBIX BEIIECTB (METAIOB, HEMETAJIOB, OJArOpOAHBIX T'a30B) OT MOJIOKEHUS
AJIEMEHTOB B MEPUOJIMYECKON cucTeMe. THUMOJIOrvsi HEOPraHMYECKUX BEIECTB,
paszesieHue uX Ha Kjacchl ¥ rpynisl. [IpeacraBurenu.

[Ipu3Hakn © yCIOBHUS NPOTEKAHUS XUMHUYECKUX peakuui. Turnonorus
XUMHUUYECKUX peaKIuid MO pa3IMYyHbIM TpU3HaKaM. Peakiiuu MOHHOTO OOMEHa.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIHH.
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XHUMHYECKHUE CBOMCTBA IMPOCTEIX BCIUICCTB. XapaKTeprle XUMHYECKHE CBOMCTBA

COJIC00Pa3yIOMINX OKCHUJIOB, THAPOKCHAOB (OCHOBAHHM, KUCIOPOICOAEP KAIIUX

KHUCIIOT U aM(POTEPHBIX TUAPOKCUIOB), COIEH.

4. TEMATUYECKOE IINTAHUPOBAHUE

8 KIIACC
No Tema KonTponeusie | [IpakTuyecku
/11 paGoTHI ¢ paboThI
1. | [lepBoHaYAJIbHBbIC XUMHUYECKHE 1 3
nousitus (20 1)
2. | BaxkHenme npeacraBuTe I m 1 3
HEOPraHM4YeCKHX BellecTB.
Kosm4yecTBeHHbIC OTHOILLICHUSA B
xumui (18 1)
3. | OcHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 1
coequnenuii (10 g)
4. | lleppoanueckuii 3aK0H 1 - -
NepUOANYECKAs CHCTEMA
XuMH4YecKkux 3jaemenToB 1. U.
MenneneeBa. Ctpoenue aToma (8 u)
5. | Xumuueckas cBsi3b. OKMCJINTEIBHO- 1 -
BOCCTAHOBHMTEJIbHbIE peakuuu (8 1)
6. | Pe3epB (44) - -
9 KUIACC
No Tema KoHTpoIbHBIE [IpakTruecku
/I paboThI e paboTel
1. | O000mIeHne 3HAHUI 110 KypCy 8 - -
Kiaacca. XuMHYeCKHe peakiun.(S4)
2. | Xummn4yeckue peakuum B 1 1
pacrBopax.(104)
3. | HemeTasuibl 4 MX coequHeHMs1.(254) 1 4
4. | Metajuibl 4 uX coequHeHust. (164) 1 2
5. | XuMus U OKpY:Kawuas cpeaa (24) - -
6. | O000IMIeHNe 3HAHUI 10 XMMHH 32 1 ;
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KYpPC OCHOBHO# 1IK0JbI. [loaroroska

K OCHOBHOMY rocyJ1apCTBEHHOMY
sk3ameny (OIJ) (8u)

Peseps (24)
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