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PabGouasi nporpamma no xumuu 8 kiacce (2gaca B Heeno, 68 yacos 3a rop)
IHHOACHUTEJIBHAA 3AIINCKA

EcTtecTBeHHOHay4YHOE 00pa30BaHUE - OJIUH U3 KOMIIOHEHTOB MOATOTOBKH MOAPACTAOIIETO MOKOJEHUS K CAMOCTOSI TEILHOM
#u3HU. OHO o0ecrieynBaeT BCECTOPOHHEE Pa3BUTHE JIMYHOCTH peOEHKA 3a BpeMsi ero 00y4eHUs U BOCIIUTAHUS B IIKOJIE.

XuMHUs - HEOTheMIIeMast 4acTh KyJIbTyphl. [loaToMy HeoOXxoanuma crieruanbHasi ICUXO0J0TUYECKas MOArOTOBKA, TPUBOISIIAS
y4aluxcsl K OCO3HAHUIO BAXKHOCTH U3YUEHUSI OCHOBHOTO Kypca XUMUHU.

[Ipeamet xumuu crienu@uyeH. Y CremHoCTh €ro U3y4YeHHsI CBsI3aHa ¢ OBJIaJCHUEM XUMHUECKUM SI3bIKOM, COOJIIOJICHUEM TEXHUKU
0€30IaCHOCTH MPU BBIMOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA, OCO3HAHNUEM MHOTOUHCIICHHBIX CBSI3€ XUMUHU C IPYTUMHU
peaMETaMH.

JlanHast paboyasi mporpaMma COCTaBJI€HA HA OCHOBE CIEAYIOUIUX JOKYMEHTOB:

« 3akoH Poccuiickoit @eaeparun «O06 odbpazoBanum» Ne 122-D3 B nocnenHei peaakimu;

o OO0s3arenpbHBIE MUHUMYM COJIEpKaHUsI OCHOBHOTO oOmiero oopaszoanus (ITpukas Muno6paszoBanus Poccuu ot 19.05.98
Nel276) nns knaccoB, 00yueHHE B KOTOPBIX OCYIIECTBIISIETCS 10 basucHOMy y4eOHOMY ILIaHy, YTBEPKAECHHOMY MPUKA30M
MunucrepcTBa o01ero u npodeccronansuoro oopazosanus PO ot 09.02.1998 r. Ne322;

« Oi1leHKa KauecTBa MOATOTOBKU BBIITYCKHUKOB HA4alIbHOM, OCHOBHOM M cpeiHel (MOTHOM) MIKObI (JOMYIIEHO
JlemaprameHTOM 00pa30BaHUs MIPOTPaMM U CTaHIApTOB o01iero oopazoBanust MO PD);

o denepanbHbIN NIEPEUCHb YICOHHUKOB, pEKOMEHI0BAHHBIX (MomyieHHbIX) MO u Hayku PO Kk uCmonb30BaHUIO B
o0pa3oBaTenbpHOM IPOIIECCe B TEKYIEM yUeOHOM TOY;

o YueoOusiii mian MBOY «COIL Ne49y;

o Tl'uruenudeckue TpeOOBaHUA K yCIOBHUSIM 00ydeHHs B 001eoOpazoBarenbubix yupexaeHusx CanlluH 2.4.2.2821-10;

o IIporpamma no xumuu s 8-11 kimaccoB oOieo6pazoBarenbubix yupexaenuii / H. E. Ky3uenosa, H. H. I'apa u ap.; nox
pea. H. E. Ky3neuosoii. — M. :Benrana-I'pad, 2016.

B kypce 8 kiacca ydaiiuecs: 3HaKOMATCS IEpBOHAYATBHBIMU XUMUYECKUMU MOHATHAMU. Kype XuMuu npesmnosiaraet u3ydeHue
JBYX pa3zenoB. [IepBblil MOCBAIIEH TEOPETUUECKUM OOBSICHEHUSIM XUMUYECKUM SIBICHUSIM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yueHus. BTopoit pazzen mocBsiieH U3y4eHUI0 JICKTPOHHOM TEOPUHU U Ha €€ OCHOBE PACCMOTPEHUIO TIEPUOIMUECKOTO 3aKOHA U
CHUCTEMbl XUMHUUYECKHUX IJIEMEHTOB, CTPOCHHS U CBOMCTB BEIIIECTB U CYIIHOCTU XUMUUYECKUX peakiuii. OH paccunTaH Ha 2 yaca B
HEJISITIO /I 00111€00pa30BaTeIbHBIX KIACCOB.

3yuenue Kypca OpHEHTHPOBAHO HA UCIOIb30BAHKUE ydalIUMuUCs yueOHuKa i 8§ kinaccal v 3agaunmka’,



3aayHuK JaeT oOMMPHBIA MaTepual JjIsl OpraHu3alid CaMOCTOSITEIbHON pabOThl Ha ypoKax U AoMallHel paboTel yyammxcs. B
HEM COJIEpKaTCsl pa3HOYpPOBHEBBIC 3a/1aHusl. bosbIoe 4ncno pa3Hoo0pa3HbIX 3aJaHUN IPEIOCTABISIET BOBMOKHOCTh YUUTEIIO
BapbUPOBATH COJEPKAHUE CAMOCTOSTEIHHOM PabOTHI IO BPEMEHH U YPOBHIO CIOXKHOCTH.

[TpuHIUTIEI 00yUYEHUS XUMUH, TIOIXOIBI K OTIPEIEICHUIO COIEPKAHUS KYPCOB XUMHUH, TTOCIICIOBATEILHOCTD H3JI0KEHHUS
Marepuaia, MeTOAbl U CPEICTBA 00YUEHHS, OpTaHU3AIHs YPOKOB XUMHUH, KOHTPOJIb YCBOSHUS 3HAHUI pacCMaTpUBAETCS B
METOIUKE OOYUYEHUS XUMUK",

B meTogudeckom mocoOuu paccMOTPEHBI OCHOBBI OPTaHM3AIMN ¥ KOHKPETHAST METOIMKA TIPOOIIEMHO-UHTETPUPOBAHHOTO
00y4eHHsI XUMHUH B 00111€00pa30BaTEIbHOM IIIKOJIE.

JlugakTHaecKuii Matepran’, MO3BOJISAIONIMI OPraHM30BaTh U3y4EeHHE Kypca IyTeM OpraHM3alliuy II03HABATENLHON eITebHOCTH
y4YaIuxcsl.

Coneprxanue nanHoi [IporpaMMbl corjiacoBaHo ¢ COEpKaHUEM TPUMEPHON TPOrpaMMBbl, pEKOMEHJ0BaHHOW MUHHCTEpCTBOM
oOpazoBanus u Hayku PO.

OO0mas xapakTepucTUKa y4e0HOI0 nmpeamMera

HA OCBOEHUE YYaIIMMUCS 3HAaHUH, yMEHUI 1 HaBBIKOB Ha 0230BOM YPOBHE, UTO COOTBETCTBYeT OOpazoBaTEIbHON MporpaMmme
TITKOJTHI.

Ilesn n3ydeHnst Xumuu B § Kitacce:

* 0CBOEHME BOKHEHIITNX 3HAHUI 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XUMUHU, XUMHUECKOW CUMBOJIUKE;

* OBJIQ/IeHHEe YMCHHUSAMH HAOIFOIaTh XUMUYECKUE SIBICHHMS, IPOBOIUTh XUMUYECKHUHA SKCTICPUMEHT, TPOU3BOAUTH pacueThl HA
OCHOBE XUMHUYECKHUX (hOPMYJI BEIICCTB U YPABHCHUI XUMUYCCKUX PEAKITUH;

* pa3BUTHe TO3HABATEIHHBIX HHTEPECOB U MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B MpoIIecce MPOBEACHHSI XUMUIECKOTO
HKCIIEPUMEHTA, CAMOCTOSTEIILHOTO MTPUOOPETEHHS 3HAHUN B COOTBETCTBUHU C BO3HUKAIONTUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

* BOCIIMTAHKWE OTHOIIICHUS K XUMHUH KaK K OJJHOMY U3 (PyH/ITaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY
00111e4eI0BEYECKON KYIbTYPHI;

* MPUMEHEHHE TTOTYUYEHHBIX 3HAHUN W YMEHUH J1si 0€3011aCHOTO MCIOJIH30BAHUS BEIECTB U MATEPHAIIOB B OBITY, CEIIHCKOM
XO03SUCTBE Y HA TIPOU3BOJICTBE, PEIICHUS MPAKTUISCKUX 33714 B IIOBCETHEBHOW KU3HU, TIPEAYTIPEKIACHUS SIBJICHUIN, HAHOCSIITUX
BpE/1 310pPOBbIO YEJIOBEKA U OKPYXKAIoIIel cpere.

3agaum:

1.CdhopmupoBaTh 3HaHNE OCHOBHBIX IMOHSATHI U 3aKOHOB XUMUU;

2.BocnuTheIBaTh 00IIEYETOBEUYECKYIO KYIBTYPY;

3. YuuTh HaOIOAaTh, TPUMEHSATD MTOJTYYCHHBIC 3HAHUS Ha TIPAKTHKE.

JIMYHOCTHBIMHU pe3yJIbTaTaAMM U3YUYEHUS MpeaMeTa « XUMHUs» B 8 Kilacce SBISIOTCS CICAYIOIINE YMECHHUS:



OCO3HaBaTh €AMHCTBO U LIEIOCTHOCTb OKPY’KAIOIIET0 MUPA, BO3MOKHOCTH €0 T03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
TOCTH)KCHUW HAYKU,

MTOCTENEHHO BBICTPauBaTh COOCTBEHHOE LIETOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTD K
camM000pa3oBaHuIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEIIbHOM JIEATETbHOCTH BHE IIKOJIbI;

OLICHMBATD KU3HEHHBIE CUTYAIIMU C TOUKH 3pEHUS 0€30MacHOro o0pas3a >KMU3HH U COXPAHEHUS 3/10POBbS;

OIICHUBATh IKOJIOTUUYECKUI PUCK B3aUMOOTHOIICHUN Y€JI0BEKa U PUPO/IBI.

(hopMHUPOBATH FKOJOTHIECKOE MBINIJICHUE: YMEHUE OIICHUBATh CBOIO JACATEIBHOCTD U TTOCTYIIKH APYTUX JIFOJACH C TOUKH 3PEHUS
COXpaHEHUs OKPY>KaIOIIel Cpeibl - TapaHTa )KU3HU U 0JIaronoayyus Jroel Ha 3emiie.

MeTanpeaMeTHBIMU PE3YJIbTaTAMHU U3yUYEHUS Kypca «XUMUsD» SIBIsIETCSl (GOPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX ACHUCTBUMN
(YY)

Pecynamuenvie YY/I-

CaMOCTOSATENIbHO OOHAPY>KUBATh U (POPMYIUPOBATH YyUeOHYIO IPOOIEMY, ONPEEsATh 1Ie)Ib Y4eOHOU AesTENbHOCTH;
BBIJIBUTATh BEPCUH PELICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3yIbTaT, BRBIOUPATh U3 MPEAJIOKEHHBIX U UCKATh
CaMOCTOSTENIbHO CPEJICTBA TOCTHXKEHHUS LIEIIH;

COCTaBJIATh (MHAUBUAYAIBHO WK B TPYINIIE) IJIaH PEIICHUs TPOOIEMBbI;

paboTas 1o IUIaHy, CBEPSATh CBOU JIEUCTBUS C LIENIbIO U, PYU HEOOXOAUMOCTH, UCIIPABIISITH OLIMOKU CAMOCTOSATEINBHO;

B JINAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTENILHO BhIpaOOTaHHbIE KpuTepun olieHKU. [IIkonpHEbIE:
OOGHapyxuBaeT u GopMyIuUpyeT yueOHYI0 MPOOIEeMy MO PYKOBOACTBOM YUHUTES.

CtaBuT 1Ieb AEATEILHOCTH Ha OCHOBE MOCTABJIEHHON MPOOJIEMbI U IPEIIaraeT HECKOJIbKO CIIOCOO0B €€ JOCTUKEHUS.
CaMOCTOSITENIbHO aHAJTU3UPYET YCIOBUS JTOCTUKEHUS 1IEJIM HAa OCHOBE yU€Ta BBIICJICHHBIX YUUTEJIEM OPUCHTUPOB JICUCTBUS B
HOBOM yueOHOM Matepuare.

IJIAHUPYET PECYPCHI AJIsl JOCTUKEHUS LETH.

HazpiBaeT TpyTHOCTH, C KOTOPBIMH CTOJIKHYJICS IPY PEIICHUU 3a/1a4H, U MpeJjIaraeT My TH UX MPEoI0JIeH s/ n30eranus B
TaJIbHEUIIIEN 1eSITSIIbHOCTH.

HazpiBaeT TpyTHOCTH, C KOTOPBIMH CTOJIKHYJICS IPY PEIICHUH 3a/1a4H, U TpeJjIaraeT My TH X MPEOoI0JICH s/ n30eranus B
IaJIbHEUIIIEN eI TSIILHOCTH.

Bovinycknuk nonyuum 603mM0MCHOCMb HAYYUMBCA:

CaMOCTOSTENIbHO CTaBUTh HOBbIE YUEOHbIE LIEJH U 33/1aUH.

CaMOCTOSITENILHO CTPOUTD KU3HEHHBIC TJIAHBI BO BPEMEHHOM MEPCIIEKTHBE.

MIPU TJIAHUPOBAHUM JTIOCTHIKEHHUSI 1I€JIeH CaMOCTOSITEILHO U aJIeKBaTHO YUUTHIBATh YCIOBUS M CPEJICTBA UX JIOCTHXKECHHUS.
BBIJICJISITh AJIbTEPHATUBHBIE CIIOCOOBI JOCTUKEHUS 1I€J U BbIOUpaTh Hanbosiee 3(h(HeKTUBHBIN croco0.



aJIeKBaTHO OIICHUBATh CBOM BO3MOXKHOCTH JIOCTHIKECHHMS 1IEJIH ONPEICTIEHHON CII0KHOCTH B Pa3IMUHBIX chepax caMOCTOSITEIbHOM
NEATECIIBHOCTH.

Hlo3nasamenvnwvie YY/I:

aHaJM3UPOBaTh, CPABHUBATH, KJIACCH(PHUIIUPOBATH U 00001aTh (GaKThI U SBICHUSA. BBISABIATH MPUYUHEI U CIICICTBUS IIPOCTHIX
SIBJICHUU.

OCYIIIECTBIIATH CPAaBHEHHUE, KIIACCH(PHUKAITUIO, CAMOCTOSTEIHFHO BRIOMpPAst OCHOBAHUS U KPUTEPHH JIJIs YKa3aHHBIX JIOTHYCCKHUX
Onepanmii;

CTPOMTH JIOTHYECKOE PACCyKACHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUYMHHO-CJICICTBEHHBIX CBS3EH.

CO3/IaBaTh CXEMaTUYECKHE MOJICIIH C BBIJICICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa.

COCTaBJIATh T€3UCHI, Pa3IMYHBIC BUbI IUNIAHOB (IMMPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HH(OPMAIUIO U3 OJTHOTO BUA B APYToM (TabIuUIly B TEKCT U TIp.).

YMETb OIPECIATh BO3MOXKHBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHHH, MPOU3BOAUTH IMTOMCK MH(OPMAIIUH, aHATU3UPOBATh U
OIleHUBATh €€ N10CcTOBepHOCTh. [IIKOoIbHEIE:

OCYIIECTBISAET PACIIMPEHHBIN OMCK HH(POPMAIIUHU ¢ UCIIOIb30BaHUEM pecypcoB OnOImMoTek u MuTepHera.

CuutpeiBacT HHOOPMAIIHIO, IPEACTABICHHYIO C HCIIOJb30BAHHEM PaHEE HEU3BECTHRIX 3HAKOB (CUMBOJIOB) IIPU HAJTUIHH
HMCTOYHHKA, COJICPIKAIIETO UX TOJKOBAHHE.

Co3zmaet MOACIN U CXEMBI JIsl pEIICHUS 3a/1a4.

[TepeBoANT CIIOKHYIO IO COCTaBY MH(POpPMAITHIO U3 TPadhUIECKOTO UM CUMBOJIBHOTO MPECTaBICHUS B TEKCT U HA00OOPOT.
VYcranaBiauBaeT B3aMMOCBS3b OMTUCAHHBIX B TEKCTE COOBITUM, SIBICHUH, TIPOILIECCOB.

Y4YacTByeT B MPOEKTHO- MCCIICIOBATEIHCKOM TSI TCIIBHOCTH.

MIPOBOAUT HAOIIOJEHNE U SKCIIEPUMEHT I10J] PYKOBOJCTBOM YUHTEIIS.

OCYIIECTBIISAET BEIOOp Hanbojee 23 (PEKTUBHBIX CIOCOOOB PEIICHUS 3a/1a9 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHH;

JTaeT OTPEICIICHUE TIOHATHUSIM.

yCTaHaBIMBACT MPUYNHHO-CJICICTBCHHBIC CBS3H.

0000111aeT MOHATHS — OCYIIECTBIISACT JOTHUSCKYIO OTIEPAITHIO ITepeXoaa OT BUAOBBIX IMIPHU3HAKOB K POJIOBOMY ITOHSTHIO, OT
MTOHSITHS C MEHBIITUM 00BEMOM K ITOHITHIO ¢ OOJIBIITUM 00BEMOM;

OCYIIECTBJISIET CPAaBHECHHUE, CEPUAITHIO M KIIACCH(PUKAIINIO, CAMOCTOSATEIHLHO BRIOMPasi OCHOBAHMS M KPUTEPUH IS YKa3aHHBIX
JIOTUYECKUX OIEpaLil.

CTPOUTH KJIACCU(PHUKAITNIO Ha OCHOBE TUXOTOMHUYECKOTO JIeJICHUS (Ha OCHOBE OTPUIIAHMS)

CTPOUTH JJOTHICCKOE PACCYKICHHE, BKIFOYAIONIEE YCTAHOBIICHNE TPUYUHHO-CIICACTBCHHBIX CBS3CH;

OOBSICHSICT SIBJIICHHMSI, POIICCCHI, CBSI3U M OTHOIIICHHMS, BBISIBIISIEMBIC B XOJI€ HCCIICOBAHUS;



OOBSICHSIET SIBJICHUS, TIPOLIECCHI, CBSI3U U OTHOILIEHUS, BBISBIIIEMBIE B X0/1€ UCCIIEIOBAHMS;

3HAET OCHOBBI O3HAKOMUTEIBHOTO YTEHUS;

3HAET OCHOBBI YCBaUBAIOILIETO YTEHUS

YMeer CTpyKTYypUupOBaTh TEKCTHI

(BBIIEISIET TJIABHOE M BTOPOCTEMEHHOE, TI1aBHYIO UJICI0 TEKCTA, BHICTPAUBAET MOCIEA0BATEILHOCTD OMMCHIBAEMBIX COOBITH)
CTaBUTh MTPOOJIEMY, AapIYMEHTUPOBATH €€ aKTyaIbHOCTb.

CaMOCTOATENIbHO MPOBOAUTH UCCIIEIOBAHNE HA OCHOBE PUMEHEHUS METOA0B HAOIIOICHUS U SKCIIEPUMEHTA;
Kommynuxkamuenvie YY/I:

CaMoCTOATENHHO OPraHU30BbIBATh YUEOHOE B3aUMOACHCTBUE B IpyNIe (ONpeAeaTh OOLIUe LETH, paCIpEeIsATh POy,
J0TOBapuBaThCA APYT € Apyrom u T.4.).l11IkonbHble:

CobmroaeT HOpMbI Iy OIMYHON PeUr U PEryiaMeHT B MOHOJIOT€ U IUCKYCCHUHU.

[Tonb3yeTcst aeKBaTHBIMU PEYEBBIMH KJIULIE B MOHOJIOTE (IIyOJIMYHOM BBICTYIIJIEHUH ), AUATIOTE, TUCKYCCHH.

bopMynupyeT cOOCTBEHHOE MHEHUE U MO3ULIUIO, apTYMEHTUPYET HX.

KoopauHupyeT cBOrO NO3UIUIO ¢ MO3ULUAMH MAPTHEPOB B COTPYIHUYECTBE MTPU BBIPAOOTKE OOIIETO.

YCTaHABJIMBAET U CPABHUBAET Pa3HbIE TOUKU 3PEHHUSI, IPEXKIEC YEM IPUHUMATD PELICHUS U Je1aTh BBIOOD.

CHOPUT U OTCTAUBAET CBOIO MO3UIMIO HE BPAXACOHBIM IS ONIIIOHEHTOB 00pa3oM.

OCYULIECTBJISIET B3aMMHBIA KOHTPOJIb U OKA3bIBAET B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb.

OpraHU30BbIBAET U IUIAHUPYET YUEOHOE COTPYJHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU; ONPEAENIATh e U (QYHKIUH
YYaCTHUKOB, CIOCOOBI B3aUMOJICHCTBUS; TIFITAHUPOBATH OOIIME CITIOCOOBI PabOTHI;.

yMeeT padoTaTh B TpyNIe — YCTAHABIMBAET paboune OTHOLIECHUS, 3()(PEKTUBHO COTPYAHUYAET U CIOCOOCTBYET NPOAYKTUBHOMN
KOOIIEpALMH; UHTETPUPYETCA B IPYIIITY CBEPCTHUKOB U CTPOUT MPOIYKTUBHOE B3aUMOJIEUCTBUE CO CBEPCTHUKAMM U B3POCIIBIMH.
YUUTBHIBATh PAa3HbIE MHEHUS U UHTEPEChl 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULHUIO;

Boinycknuk noayuum 603MO0MNCHOCHb HAYUUMbCA:

MPOAYKTUBHO pa3peuiaTh KOH(PIUKTHI HA OCHOBE yu€Ta MHTEPECOB U MO3ULUHN BCEX YUaCTHUKOB, IOMCKA U OLIEHKH
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHrs KOH(MINKTOB; TOTOBAPUBATHCS U MPUXOAUTH K OOILIEMY PEIIEHUIO B COBMECTHOM
NESATENBHOCTH, B TOM YHCJIE B CUTYallMM CTOJIKHOBEHUS HHTEPECOB;

Opath Ha ce0s1 MTHUIIMATUBY B OpraHU3allMid COBMECTHOTO JEUCTBUS (J€I0BOE JIUIEPCTBO);

BJIQJIETh MOHOJIOTUYECKON U TUATIOTUYECKON (hopMaMu peur B COOTBETCTBUU C TPAMMATUYECKUMH U CUHTAKCUYECKUMU HOPMaMHU
POJIHOTO SA3bIKA;

CJIeI0BaTh MOPAJIbHO-3TUYECKUM U TICUXOJIOTHYECKUM MPUHIUIIAM OOILEHUS U COTPYJHUYECTBA HA OCHOBE YBAKUTEIHHOTO
OTHOUIEHUS K MapTHEPAM, BHUMAHUS K TUYHOCTU JPYTrOro, aIeKBaTHOTO MEXIMYHOCTHOTO BOCTIPUSATHS, TOTOBHOCTHU aJI€KBATHO



pearupoBaTh Ha HYXK]IbI IPYTUX, B YaCTHOCTU OKa3bIBATh MMOMOIIb U SMOIIMOHAIIBHYIO MOIEPKKY apTHEPAM B IpoIiecce
JOCTYDKEHUS OOIIEH IEJIM COBMECTHOM JIESITCILHOCTH,;

IIpenmMeTHBIMM pe3yJibTaTaMM W3YUYCHUS IIPEAMETA SBIISIIOTCS CIETYIONINE YMEHUS:

OCO3HAHHUE POJIH BEIIECTB:

- OMIPEENATh POJIb PA3IMYHBIX BEILIECTB B MIPUPOJIE U TEXHUKE;

- OOBSICHSTH POJIb BEILIECTB B UX KPYTOBOPOTE.

PacCMOTPEHUE XUMHUYECKUX MTPOLIECCOB:

- IPUBOAUTH MPUMEPHI XUMUUYECKHUX MTPOIIECCOB B MPUPO/IE;

- HaXOJIUTh YEPThI, CBUICTEIBCTBYIOIINE 00 OOITUX MPU3HAKAX XUMUUYECKHUX MTPOLIECCOB U UX PA3JIUYHUSIX.

UCIIOJIb30BAaHUE XUMUYECKUX 3HAHUU B OBITY:

— OOBSACHATH 3HAYCHHUE BEIIECTB B )KU3HU U XO35HCTBE YeJIOBEKa.

OOBSACHATH MUP C TOUKH 3PCHUS] XUMUU:

- IEPEUYUCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3inuyaTh OCHOBHBIC XUMUUYECKHUE MTPOIIECCHI;

- OIpPEJIEsATh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BEIIECTB;

- IOHUMATh CMBICTT XUMUYECKUX TEPMHUHOB.

OBJIaJICHUE OCHOBAMH METOJIOB MMO3HAHUSI, XapaKTEPHBIX JJIsI €CTECTBEHHBIX HAYK:

- XapaKTepU30BaTh METOJIbl XUMUYECKOM HayKu (HAOII0/IeHHEe, CPAaBHEHUE, IKCTIEPUMEHT, U3MEPEHHUE) U UX POJIh B TIOZHAHUU
TIPUPOJIBL;

- MPOBOJIUTh XUMUUECKUE OTMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

yMEHHUE OIICHUBATH MOBEJCHUE YEJIOBEKA C TOUYKHU 3PEHUSI XUMUYECKOM 0€30MMaCHOCTH IO OTHOIICHUIO K YEJIOBEKY U MPUPOJIE:
- MCTIOJIH30BaTh 3HAHUS XUMHH MPU COOJIOJICHUHN TTPaBUII UCTIOIB30BAHMS OBITOBBIX XMMHUYECKUX MPENapaToB;

— pa3auyaTh ONacHble U 0€30TaCHbIE BEIIECTRA.

Pabouast mporpamMmMa mocTpoeHa Ha OCHOBE KOHIICHTPUYECKOTO MOAX0/1a. DTO JOCTUTACTCS IMTyTEM BBIUJICHEHUS JUAAKTUIECKON
SAMHUITBI — XUMHYECKOTO 3JIEMEHTA - M JTAJbHEHIIIEM YCIIO)KHEHUH U PACIIMPEHUN €€: 3/1eCh TAKOBBIMU BBICTYAIOT (DOPMBI
CyIiecTBOBaHMsI (CBOOOHBIC aTOMBI, IPOCTHIC U CIIOKHBIE BEIECTBA). B mporpamme yunuThIBaeTCs

peanuzalus MeKIpeIMeTHBIX CBsI3el ¢ KypcoM ¢usuku (7 kiacc) u 6uosioruu (6-7 KJ1accel), TI€ 1a€TCs 3HAKOMCTBO C
CTPOCHHEM aTOMa, XUMUUYECKOM opraHu3aluen KIeTKU 1 MpoleccaMu 0OMeHa BEIIeCTB.

OcHoBHOI ¢popMoil opranu3anuu y4e0HOro Mpouecca sBISIETCA KJIACCHO-yYpOUYHas cucteMa. B kauecTBe JOMOTHUTEIbHBIX
(dhopM opraHuzanuu 00pPa3oBaATEIHHOTO MPOIIECCa UCTIONB3YETCS CUCTEMA KOHCYJIbTAIMOHHOM MOIIEPKKH, UHIUBUY TBHBIX
3aHSATUN, CAMOCTOATENIbHAS paboTa yJyaluxcsi C UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUM.



[Ipeobnanaromieit GopMoit KOHTPOJISI BEICTYMAIOT MUCbMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI) M YCTHBIM OIpOC
(cobecemoBanue), TECTUPOBAHMUE.

COIJEPXKXAHUE KYPCA
Beenenne (3 u)
XuMUs U HAyYHO-TEXHUYECKUM nporpecc. McTopuueckre 3Tanbl BOSHUKHOBEHUS U pa3BUTHSI XUMUU. OCHOBHBIE MMOHSITUS U
Teopuu xumuu. JlabopaTopHoe 00opyAoBaHKE U pueMbl paboThl ¢ HUM. [IpaBuiia TeXHUKH 0€30MaCHOCTH MpHU padoTe B
KaOMHETe XUMUU.
Hemonctpanuu. Tabnuiipl, clialiibl, MOKa3bIBAIOIIME UCTOPUUYECKUN Ty Th Pa3BUTHS, JOCTHXKEHUS XUMHUH U UX 3HAYCHUE;
nabopaTopHoe 000pyAOBaHHE.
[TpakTrueckoe 3anstue. JJaboparopnoe 060py10BaHUE U TPUEMBI PAOOTHI C HUM.
Paznea 1. BemecTBo 1 XuMH4ecKHe IBJCHUSA € MO3MIUI ATOMHO-MOJIEKYJISAPHOI0 YUYEHHS
Tema 1. XuMHYeCKHe 3JIEMEHTHI U BelIeCTBAB CBETEe ATOMHO-MOJIEKYJISIPHOTO YueHud (9 1)
[TonsiTue «BemecTBo» B husuke U xumuu. Gusndeckre u XumMudeckue siplieHus1. Mi3Menstomeecs: BemecTBO Kak mpeaMeT
nzyuyenust xumun. dazoseie nepexopl. Onucanue BemecTB. XUMHUUYECKUE 3JIEMEHTBI: UX 3HAKU U CBEJICHUS U3 UCTOPUU
oTKpbITUA. COCTaB BelleCTB. 3aKOH MOCTOSHCTBA COCTaBa, XUMU4eckue (hopmyJibl. DOpMbI CyIIECTBOBAHUS XUMHUYECKUX
aneMeHTOB. BemiecTBa npocTeie U cnoxkHble. [IpocThie BemecTBa: MeTamibl 1 HeMeTayibl. O01Ias XapakTepucTUKa METAJIJIOB U
HeMeTauioB. HekoTopble cBelleHUs: 0 MeTalljlaX U HeMeTalllaX, 00yCIOBIMBAIOUINX 3aIPA3HEHHOCTh OKPYKatOUIEH Cpeibl.
Onucanue HEKOTOPBIX HanboJiee paCIPOCTPAHEHHBIX MPOCTHIX BEIIECTB. ATOMHO-MOJEKYJIApHOE yueHue (AMY) B xumuu.
OTHOCHUTENBHBIE aTOMHBIE U MOJIEKYJISIpHBIE Macchl. Cucrema xumuyeckux aneMeHToB J[. . MenneneeBa. Onpenenenue
MepHoJia U TPYNIbl. XapaKTePUCTUKA MOJ0KEHNS XUMUYECKUX 3JIEMEHTOB B MEPUOINYECKON cucTeMe. BaleHTHOCTB.
KonungectBo BemecTBa. OnpeeneHye BAJIEHTHOCTH 1O MOJIOKEHUIO 3JIEMEHTA B IEPUOINYECKON cucTteMe. Modb - - eIMHALA
KOJINYEeCTBa BelecTBa. MosipHas macca.
JemoHcTpanuu. 1. ®u3zndeckre 1 XuMUUECKUE sIBJICHUS. 2. I3MepeHue MI0THOCTH KUAKOCTEN apeoMeTpoM. 3. [naBieHue
cepsl. 4. OnpeaeseHne 31eKTPOIPOBOIHOCTH U TEIUIONPOBOIHOCTH BelecTB. 5. OnbIThI ¢ Ko Jekuuen «lkana tBepaoctuy». 6.
Mogenu atomoB u Mosiekya. Kpucraminueckue pemerku. 7. Komneknus MetaiuioB 1 HemeTauioB. 8. [loiyyeHue yriiekucioro
ra3a pasHbIMu criocobamu. 9. Dnekrponus Boabl. 10. Bosronka nona. Kumsiaenne Boasl. HakamuBanue kBapuia. Harpepanue
Hadranuua. 11. Oneitel o quddys3un. 12. Komnekuust mpocTsix BenlecTB, 00pa3oBaHHbIX 31emeHTamu 1—111 nepuonos. 13.
HaGop kogorpamm: 00pasisl perienus pacyeTHbIx 3a1ad. 14. Komnekuus BeniectB koyimuecTBoM 1 Momb. 15. [lunamuueckoe
nocoOue: KOJUYECTBEHHbIE OTHOIICHHS B XUMHUH.
JIabopaTopHbie onbIThL. 1, PaccMoTpeHue BenecTB ¢ pa3iuyHbIMU (U3MUYECKUMU CBOMCTBaMHU (MEb, Kene30, IMHK, cepa, BOAA,
XJIOpUJ HATpUs U ap.) 2. [IpumMepsl pu3ndecKkux sBICHUN: crubaHne CTeKISTHHON TPYOKH, KUTISTYCHUE BOIbI, IJIABJICHUE



napaduna. 3. [Ipumepbl XUMUYECKUX SIBJICHHI: TOPEHHE IPEBECHUHBI, B3aUMOJICHCTBHE MpaMopa ¢ COJITHON KUCIOTOM. 4.
N3ydenue oOpas3iioB METAIJIOB U HEMETAIIOB (CEPHI, JKelle3a, allloOMUHUS, rpaduTa, Meau U Ap.). 5. MI3ydeHne CBOMCTB BEIIECTB:
HarpeBaHue BOJbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuetnsbie 3amaun. 1. BeranciaeHne OTHOCUTEIBHOW MOJIEKYJISIPHOM MACChI BEIECTB, MACCOBOM JIOJIX 3JIEMEHTOB MO
XUMUYECKUM (popmysiaM. Beraucienrne MoasipHON Macchl BemecTBa. 2. OnpeaeieHne MacChl BEIIECTBA M0 U3BECTHOMY €T0
KOJIMYECTBY U HA0OOPOT.

Tema TBOpueckoit paboTel. UmrocTprpoBaHUE MOOKEHUH aTOMHO-MOJICKYJISIPHOTO YUCHHUS.

Tema 2. Xumuueckue peakyuu. 3aKoHvl cOXpanenus maccol u 3nepzuu (6 u)

CyILIHOCTh XMMHUYECKUX SIBJICHUI B CBETE€ AaTOMHO-MOJIEKYJIAPHOTO yueHus. [I[pu3Haku npoTeKaHusl XUMUYECKUX PEAKIIUI.
[IpuurHbI 1 HATTpaBJICHUS MPOTEKAHUS XUMUUYECKHUX peakiuid. [ToHsTHe 00 SHTPONMUHU U BHYTPEHHEH SHEPTUH BEIIECTBA.
OO6patuMocTh XMMUYECKUX peakiuil. [IpeBpaiiienne sHEprun Mpu XUMUYECKUX PEaKIUAX, YCIOBUS MPOTEKAHUS XUMHUECKUX
peaKkui, S5K30- 1 3HI0TEPMUYECKUE PEAKIINHU. 3aKOHBI COXPAHEHHUS MacChl U SHEPTUHU, UX B3aUMOCBSI3b B 3aKOHE COXPAaHECHUS
Marepur. COCTaBJIEHUE YPAaBHEHUN XUMUYECKUX peakuid. PacdeTsl 10 ypaBHEHHUSIM XUMUYECKUX peakuui. TUIIbI XUMUYECKUX
peaKIMii: pa3IoKEeHHUs, COCIMHEHUsI, 3aMeleHns1, ooMeHa. O000IeHre 3HaHUI 0 XUMUUYECKUX PEaKIIHUIX.

JemoncTtpanuu. 1. [Ipu3Haku npoTeKaHUsI XUMUYECKUX PEAKIUN: HATPEBAHUE MEIHOW TPOBOJIOKH; B3aUMOJICICTBUE PACTBOPOB
€JIKOr0 HaTpa U XJIOpUJia MEJIH; B3aUMOJCHCTBHE PACTBOPOB YKCYCHOM KUCIOTHI U TUAPOKAOOHATA HATPUS; B3aUMOJICUCTBUE
PacTBOPOB XJIOPHOTO KeJie3a U KPaCHOU KPOBSIHOM COJIM; paCTUPAHUE B CTYIIKE MOPOIIKOB XJIOPUIa aMMOHUSI U TallleHON
M3BeCTU. 2. TUIBI XUMUYECKUX PEAKIUI: pa3ioKEHUE MalaX1UTa; B3aUMOJICHCTBUE XKefe3a ¢ pacTBopoM xjopuna meau (1),
B3aMMOJECHUCTBUE PACTBOPOB €JIKOTO HATPA U XJIOPHOTO XKEJE3A.

PacuerHble 3a1a4yu. BriunciieHre 1o XUMHUYECKUM YPAaBHEHUSIM MacC, KOJIMYECTB BEIIECTB: a) BCTYIUBIINX B PEAKIIHIO, 0)
00pa30BaBIIMXCS B PE3YJIbTATE PEAKITUU.

Tema 3. Metoabl xXumuu (2 4)

[TonsaTHE O METO/IE KaK CPECTBE HAYUYHOI'O MO3HAHUS I€MUCTBUTEIBHOCTU. METO/Ibl, CBSI3aHHBIE C HEMOCPEACTBEHHBIM
M3Yy4YEHUEM BEIECTB: HAOJIOICHUE, ONMCAHNE, CPAaBHEHUE, IKCIIEPUMEHT. AHAIN3 U CUHTE3 BEIIECTB — DKCIEPUMEHTAIbHbBIC
MeToabl xumun. [lonsatre 06 naankaTopax. TeopeTrndeckoe 0ObsICHEHUE, MOJISTUPOBAHNE, TPOTHO3UPOBAHUE XUMHYECKUX
SBJICHUM. XUMHUYECKHUH SI3bIK (TEPMHUHBI U HA3BaHUS, 3HAKH, (POPMYJIbI, ypaBHEHHUS ), €T0 BayKHEHITHE QYHKIIUNA B XUMUYECKON
Hayke. CriocoObl BEIPAKEHUS 3aKOHOMEPHOCTEN B XMMUU (KaYeCTBEHHBIHN, KOJIMYECTBEHHbBIN, MaTeMaTUYECKUH, TpadUUeCcKHii).
XUMHUYECKHUE OTBITHI U U3MEPEHUS, UX TOUYHOCTh. EMHUIIBI u3MepeHult, HanboJiee 4acTo UCIOIb3yeMble B XUMHUH. PacueTsl B
XUMHUHU, KOJIMYECTBEHHBIE XUMUYECKHE 3a]IauH.

JlaGopaTopHbie onbIThl. 1. Onucanye BEMECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpOeHHUs. 2. MoaenupoBaHue
XUMHUYECKUX O0OBEKTOB C TOMOIIIBIO IMJIOCKOCTHBIX M OOBEMHBIX MOJIEIICH.



JemoncTpanuu. 1. Mccinenoanue pusndyeckux 1 XUMHUUECKUX CBOMCTB BelllecTBa (BOJbI, IMHKA WK 1p.). 2. Habmoaenue u
ONMCaHUE XUMHUUYECKOHN peakinu (B3auMOICHCTBHE IIMHKA C COJSIHOM KUCJIOTOU WU Jp. ).
Pacuernblie 3agauu. 1. Beruucnenus, cBsi3aHHbIE C IEPEBOAOM eAUHUI B MexnyHapoanyto cucremy eaunui] (CH). 2.
[TocTpoenue rpadukoB 1 TAOTUIT IO UMEIOIITUMCS JAaHHBIM O KOJIMYECTBAaX BEIIECTB, PACXOAYIOIIMXCS WU TIOTyJarOIINXCS B
XUMUYECKUX PEAKIUIX.
Tema 4. BemecTBa B OKpY Kaoueil HaC Npupojae U Texuuke (6 u)
BemecTBa B mpupo/ie: OCHOBHBIE CBEICHHSI O BEIIECTBEHHOM cocTaBe reochep u kocmoca. [Tousarue o rexnochepe. Uuctoie
BellecTBa U cMecH. CTENEeHb YACTOTHI U BUJIBI 3arpsi3HEHUS BEMIECTB. [IOHATHE O TOMOTE€HHBIX U TE€TEPOrEHHBIX CMECSX.
Paznenenue cmeceii. OuncTka BemecTB — QUIbTPOBAHUE, TUCTHILISALNS, KPUCTAJUTH3AIUS, SKCTparupoBaHue, xpomarorpadus,
BO3rOoHKa. M neHTr(uKaIus BemecTB ¢ MTOMOIIBI0 ONPEIeNICHUs TEMITEPATyp TUIABJICHUS U KUTICHUS.
BemectBa B TexHuke. [lomyueHue BeecTB ¢ 3a/laHHBIMU CBOMCTBaMU — OCHOBHas rpobiiema xumun. [lonstre o BemecTBax
Kak O ChIpb€, MaTepHaiax U NpoAyKuuu. BeniecTsa opranndyeckre U Heoprannueckue. [ leppoHauanbHbIe CBEIEHUS O
XUMHYECKOUN TeXHOJOTHH. [ITaneTapHbIil XapaKkTep BIMSHUSA TEXHUKU HA OKpYKarollyto cpeny. [IpuponooxpanurensHoe
3HAYEHUE OYMCTHBIX COOPYKEHUM U IKOJIOTHYECKH YUCTHIX TEXHOJIOTHH.
[TonsaTHe 0 pacTBOpax Kak TOMOTE€HHBIX (PU3UKO-XUMUUYECKUX CUCTEMaxX. 3HaYCHUE PaCTBOPOB JJIsl )KMU3HU YEJIOBEKa,
CEJILCKOXO3SIMCTBEHHOTO M IIPOMBIIIIJIEHHOT'O MPOU3BOACTBA. PacTBOprMOCTSh BellecTB. BiusiHue TexHocepsl Ha MPUPOTHBIC
MIPECHbIE U MOPCKHE BOJIbl. DAKTOPHI, BIUSIONINE HA PACTBOPUMOCTD TBEP/IbIX BEIIECTB U ra3oB. MI3MeHeHHe pacTBOPUMOCTH
KHUCJIOpOoJa B CBsI3U ¢ 3arpsisHenreM Boj. Koadduiment pactBopumoctu. CriocoObl BEIpaKeHUsI KOHIIEHTPAIMK PaCTBOPOB:
MaccoBasi J10Jisl, MOJISIpHAasi KOHIIEHTpaIlUs.
JlemoncTpanumn. 1. Paznenenue cMecel pa3iMyHbIMA METOAAMU: METOJIOM OTCTAMBAHUS; C TOMOIIBIO AETUTEIBHON BOPOHKH;
METO/IOM KOJIOHOUHOM xpomartorpaduu. 2. Kotekius pa3nmuuHbix copToB HeTH, kKameHHOro yriist. 3. Kosekiys mpupoIHbIX U
CUHTETUYECKUX OPTaHMYECKHUX BellecTB. 4. PacTBOpeHMe BEIIECTB ¢ pa3InYHBIM KO3PHUIIUEHTOM paCTBOPUMOCTH. 5. Y CII0BUS
W3MEHEHUS! PACTBOPUMOCTH TBEPJIBIX U Fra3000pa3HbIX
BemecTB. 6. TermoBsie 3)PEKTHI TPU PACTBOPEHUH: PACTBOPEHUE CEPHOM KUCIOTHI, HUTPATa aMMOHUS,
I[MpakTuyeckue 3ausiTus. 1. OuncTka BemecTB MeTolaMu (PUILTPOBAHUS, KPUCTAILTA3AINH, IIEPETOHKHU, BO3TOHKH,
xpomarorpaduu, SKcTparupoBanus (2—3 q).

1. IlpuroroBieHue pacTBOPOB 3aJaHHON KOHIIEHTPAIIUH.

2. V3ydyeHue pacTBOPUMOCTHU BEIIECTB.
Pacuernsble 3axauu. 1. [Toctpoenue rpadrikoB pacTBOPUMOCTH BEIIECTB MPHU pazinyHON Temmneparype. 2. Micnosibp3oBanue
rpadMKOB paCTBOPUMOCTH JJIsl pacueToB K03 (DUIIMEHTOB PAaCTBOPUMOCTHU BeIIeCTB. 3. BrIuncieHne KOHIIEHTPAIIMU PacTBOPOB



(MaccoBoii 10JI1, MOJISIPHOM) IO Macce pacCTBOPEHHOI'O BellleCcTBAa MU 00beMy WM Macce pacTBopurelis. 4. Beiunciaenue maccsl,
00beMa, KOJIMYECTBAa PACTBOPEHHOIO BEIIECTBA U PACTBOPUTEIIS IO ONPEICICHHOW KOHIIEHTPAIlMK pacTBOpa.

Tema 5. llonstue o razax. Bo3ayx. Kuciaopoa. I'openue (8 1)

[Tonsarue o razax. 3akon ABorajipo. Boznyx — cMmech ra3oB. OTHOCUTEIIbHAS TIJIOTHOCTH ra30B.

Kucnopoa — xumMuueckuii 31eMeHT U IpocToe BenlecTBO. Mctopust oTKkpeITHs kKuciopoaa. Cxema onwitoB Jl. [Tpuctiu u A. JI.
JlaBya3snbe.

Annorponusi. O30H. 3HaueHUE 030HOBOTO ciios 3eMin. [Ipobiiema HapyieHnst ero nenocTHOCTH. [1oBEIIeHNE coepKaHus
030Ha B MPU3EMHOM CJIO€ aTMOC(EPHI.

[TonyyeHue Kucaopoaa B IPOMBIILIEHHOCTH U JJAOOpaTOpuu. XMMUYECKHUE CBOWMCTBA Kuciopoa. [Ipoieccol ropeHus u
MEJJIEHHOTO OKucIieHus. [Ipumenenue kucinopoa.

AtMocdepa — BozyiHas o6osouka 3emid. TeHaeHIIMN n3MEeHEeHNs cocTaBa Bo3ayxa B XX B. OCHOBHbIE HCTOYHUKHU
3arpsisHeHus atMocepbl. TpaHcropTHBIN nIepeHoc 3arpsizHeHuit. KpyroBopot kucnopoja B mpupoje. O BCeMUPHOM 3aKOHE 00
atMocpepe.

JMemoncrpanumn. 1. [Tonydyenue kucinopona. 2. Cxxuranue B atMmochepe Kuciaopoza, cepsl, yris, kpacHoro ¢ocdopa, HaTpus,
keie3a.3. OnbIThl, HOATBEPKIAIOIINE COCTaB BO3AyXa. 4. ONbITHI IO BOCIJIAMEHEHHUIO U TOPEHMUIO.

Pacuernsie 3agaun. 1. OnpeneneHne OTHOCUTENIBHOM TJIOTHOCTH ra30B MO 3HAYCHUSIM UX MOJIEKYJIIPHBIX Macc. 2.
OnpeneneHrne OTHOCUTEIBHBIX MOJIEKYJIIPHBIX MAcC ra3000pa3HbIX BEIIECTB M0 3HAUCHUIO UX OTHOCUTEIHHOM MIIOTHOCTH.
Tema TBopueckoii padoThl. ICTOUHNKY 3arpsi3HEHHS] aTMOC(EpPBI U CIOCOObI €ro MPEOI0JICHHUS.

Tema 6. Knaccbl Heoprannueckux coequHeHuii(134)

Okcuapl — cocTaB, HOMEHKIIATypa, kiaccudukanus. [ToHsaTHe 0 THAPOKCUIAX — KUCIOTaX U OCHOBaHMsX. Ha3Banus u cocras
ocHoBanwuii. ['mapokcorpynmna. Knaccudukarust KucinoT (B T. 4. OpraHUYECKHE U HEOPTaHUYECKUE), X COCTaB, Ha3BaHUs. CocTas,
Ha3BaHMS COJICH, IpaBHIIa COCTABJICHUS (POPMYJI COJICH.

XUMHUUYECKHE CBOMCTBA OKCHIOB. BiinsiHrE cocTaBa KMCIIOT Ha XapaKTep UX CBOWCTB (Ha MpUMEpPaX COJITHOW U CEPHOU KHUCJIIOT).
OO0mme XuMUYECKUe CBOMCTBA KUCIIOT. PacTBopuMocTh kucioT. Kucnorasie qoxau. Gusndeckre CBONCTBA U CITOCOOBI
MOJTy4Y€eHHUS 111esioueil. XMMHYECKHE CBOMCTBA COJiel (B3aMMOICIICTBHE paCTBOPOB COJIEH C paCTBOpPaMU LIENOUYEH U METaJJIaMH ).
['eHeTndeckasi CBA3b KJIACCOB HEOPTAHMYECKUX coequHeHn. AMpoTepHOCTh. OKCHIBI U TUIPOKCHUIBI, 00JIaTat0ITHe
amdoTtepubiMu cBoiicTBamMu. Knaccudukaius HeopraHmueckux BeiecTB. [lepuoandeckoe n3MeHEHUE CBOMCTB XUMHUUECKUX
AJIEMEHTOB U UX COEUHEHUM (Ha MpUMEpPE OKCUIOB, TUIPOKCHUIOB U BOJIOPOIHBIX COCAMHEHUN).

Jdemoncrpamun. 1. O6pasisl COeNMHEHUN — MpeICTaBUTEEH KJIaCCOB KUCIIOT, COJIeH, HEPAaCTBOPHUMBIX OCHOBAHUM; II€JI0UEH;
OKCUJIOB. 2,'ONBIThI, WITIOCTPUPYIOIIHNE CYIIECTBOBAHNE F'€HETUUECKOM CBSA3U MEXKIy coeTuHeHus MU Gocdopa, yriepoa,
HaTpus, Kby, 3. BzauMoaeiicTBre Kalblusa U HATpUs ¢ BOAou. 4. JleiicTBUE MHAUKATOPOB. 5. ONbITHI, WILTIOCTPUPYIOIINE



XUMHUYECKHE CBOMCTBA OT/ICJIBHBIX KJIACCOB HEOPTraHUYECKUX coeMHEHUMN. 6. OOpa3Ilhl MPOCTHIX BEIIECTB U UX COCIUHEHUM
(OKCHIIOB ¥ TUAPOKCHUIOB), 0Opa30BaHHBIX AJIEMEHTAMU OJTHOTO MEPHO/IA.

JlaGopaTopHblie onbIThI. 1. PaccMorpenne o6pa3nos okcuaoB (yraepoaa (IV), Bogopoaa, pocdhopa, Meau, Kaablus, jKelie3a,
KkpemHus). 2. HabnroaeHue pacTBOPUMOCTH OKCHJIOB AJIIOMUHMUS, HATPUS, KallbLMs U Meau B Bojie. 3. OnpeaeneHue cpeabl
MOJTYYEHHBIX PACTBOPOB C MOMOIIIbIO UHUKATOpa. 4. PaccMoTpeHne o0pasiioB CoJiei U ONpeeTeHUE UX PACTBOPUMOCTH. 5.
B3anmopeiicTBrue okcuoB Kaiabius U ¢hocdopa ¢ BOAOH, OnpeieiieHIE XapakTepa 00pa30BaBIIIeToOCs OKCHIA ¢ IIOMOIIIBIO
uHaukatopa. 6. Bzaumopericreue oxkcuioB Mmeau (1) u iuaka ¢ pactBopoM cepHOlM KUCIOTHI. 7. [lonydeHnue yriieKuciaoro rasa u
B3aUMOJICHCTBHUE €T0 C U3BECTKOBOM BOJ0M. 8. MccnemoBanue CBOMCTB COJISTHOM U CEPHOM KHUCJIOT C UCITOJIB30BAHUEM
MHJIUKATOPOB. 9. B3anumoielicTBue METAJJIOB (MarHus, IMHKA, JKeJe3a, MeIh) ¢ pacTBopaMu Kuciot. 10. MI3meHeHnue okpacku
MHJIUKaTOPOB B pacTBopax menoueil. 11. BzaumoaelicTBie pacTBOPOB KUCIOT O mienoyamu. 12. BzanmoericTBue pacTBOpOB
KHCJIOT C HEpaCTBOPUMBIMH OcHOBaHUAMH. 13. [lomyyeHue HepacTBOPUMBIX OCHOBAaHUM U MCCIIEIOBAHUE UX CBOMCTB (Ha
pUMepe TUAPOKCHIA IIUHKA).

IIpakTnueckne padorsl. 1. MccienoBanue CBOMCTB OKCUIOB, KHCJIOT, OCHOBAHHUM.

I1. BemecTBa M XUMHYEeCKHE PEAKIIMH B CBeTE JIEKTPOHHOH T€OPpHUH

Tema 7. Ctpoenue atoma. Sinepubie peakunu(3 )

Crpoenue aroma. [Toctynatel bopa. CtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB: 3-, p-,

Jemoncrpanuu. 1. Mogenu aToMOB pa3IMUHBIX 3JIEMEHTOB.

Tema 8. IlepuoauvecKkuil 3aK0H U NEPUOAUYECKASL CHCTEMA JIEMEHTOB

. 1. Menpesneesa (3 u)

CBoiicTBa XMUMHUYECKHUX AJIIEMEHTOB U UX u3MeHeHus. Kinaccudukamus xuMuueckux 351eMeHTOB. OTKpBITHE TEPUOIUIECKOTO
3akoHa. CTpoeHHEe aTOMOB JIEMEHTOB MaJIbIX M OOJBIINX EPUOJIOB, TTIABHBIX U MOOOYHBIX MOATPYII. DopMyIHpOBKa
MEPUOANYECKOr0 3aKOHA B COBPEMEHHOM TpakToBKe. [leproinueckas cucrema B CBETE CTpOEHHS aToMa. OU3NUECKUNA CMBICIT
HOMepa nepuoa u rpyribl. CemencTBa 3J1eMEHTOB (Ha MpUMepax MEJI0YHbIX METaUIOB, TAJIOT€HOB, MHEPTHBIX Ta30B).
XapakTepucTUKa XMMUYECKUX CBOMCTB 3JIEMEHTOB IJIaBHBIX MOATPYMII U NEPUOJAUYHOCTh UX U3MEHEHHS B CBETE JIEKTPOHHOIO
CTPOEHHUS aToMa. IJIEMEHTBI, COeTMHEHHSI KOTOPBIX MPOSBIISIOT aM(pOTEpHBIE CBOMCTBA. OTHOCHTENIbHAS
AICKTPOOTPHUIATEIHLHOCTE A1eMeHTOB (0D0). O0mas XxapakTepruCcTHKa JIEMEHTa Ha OCHOBE €r0 TIOJIOKEHHUS B TISPHOIHUCCKOM
cucreme J[. . MenneneeBa. 3HaueHUE NEPUOIMUECKOTO 3aKOHA JJIS1 Pa3BUTHUSL HAYKH M TEXHUKH. POJIb MeproauyYecKoro 3aKkoHa
B CO3/IaHUU HAYYHOU KapTHUHBI MUpA.

Jemoncrpanumn. 1. Habop cnaiinos, kogorpamm, Tadnui «Ilepuoandeckuii 3akoH u ctpoeHue aroma™. 2. JleMoHcTpanus
00pa3IoB MIEJIOYHBIX METAUIOB U TaJIoTeHOB. 3. B3aumoaeicTBrE 1MIeT0YHBIX METAJIJIOB U TAJIOTEHOB C MPOCTHIMU U CIIOKHBIMU
BemecTBamMu.4. MccnenoBanne cBOMCTB aM(bOTEPHBIX TUAPOKCUIOB U IIETOUCH.



Tema 9. CtpoeHue BemecTBa (4 4)

BaneHntHO€ COCTOSIHHE aTOMOB B CBETE TEOPUU 3JIEKTPOHHOTO CTPOCHUS. BalleHTHBIE 3NEKTPOHBI. XMMHUUYECKAS CBSI3b ATOMOB.
KoBanenTHas cBsi3b U MexaHU3M ee oOpa3oBaHus. HenosisipHas u moJisipHasi KOBaJICHTHAs

cBs13b. CBOWCTBA KOBAJICHTHOM CBSI3U. DJICKTPOHHBIC U CTPYKTYpHBIC (POpMyITbI BemiecTB. MIOHHAs CBSI3h M MEXAHU3M €€
obpazoBanus. CpoiicTBa HOHOB. CTENEHb OKUCICHHUS.

IIpuposa XUMUYIECKOM CBSI3U U €€ TUIThl. OTHOCUTEIHPHOCTh TUMOJIOTHH XUMUYECKOH CBSI3U. BIMsHUE THIIAa XUMHUYECKOM CBSI3U
Ha CBOMCTBA XUMHYECKOTO COCIUHEHUS.

Kpucrannuueckoe crpoenue BemiecTs. Kpucraiinueckue pemeTky: aToMHasi, MOHHas, MOJICKYJISIpHAs — U UX XapaKTEPUCTUKH.
YPOBHU XMMHUUYECKOIN OpraHM3allii BEIIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHHSI.

Tema TBOpueckoii padoThl. PaccmMoTpenue u aHanmu3 B3auMo00YCIIOBICHHOCTH COCTaBa, CTPOEHUsI, CBOMCTB BEIIECTBA U €r0
MPaKTUYECKOT0 3HaUeHUs (Ha JI000M mpumepe).

Tema 10. XuMu4ecKue peakuuy B CBeTe 3JIeKTPOHHOI TeOpHUM.

OxkucauTe/bHO-BOCCTAHOBUTENbHBIE peaknun (OBP) (4 4)

du3nvecKas CyInHOCTh XUMUUYECKOW PEaKIIHH.

DIeKTpoHHBIC YpaBHeHHs JIbtonca. Peakium, mpoTeKarolyie ¢ i3MEHeHHEM U 0e3 n3MeHeHus cTeneHei okucienus. OBP.
IIponecchl OKHCIIEHNsI 1 BOCCTAHOBIIEHHUS; UX €IMHCTBO M IPOTUBONOJIOKHOCTE. CocTraBnenue ypasHeHnii OBP. PaccranoBka
ko3 unrentoB B OBP meToioM aekTponHoro 0ananca. O0mas xapakrepuctuka OBP.

Knaccudukanusa XuMu4ecKux peakuil B CBETE AIEKTPOHHON TEOPUHU.

JdemoncTpanun. [TpuMepbl OKUCTUTETEHO-BOCCTAHOBUTEBHBIX PEAKIIUN Pa3IMUHbIX TUIIOB: TOPEHUE BEIIECTB,
B3aMMO/ICHCTBUE METAJIJIOB C TAJIOTEHAMHU, CEpOH, a30TOM (00pa3oBaHUE HUTPHUTA JIUTHUS), PACTBOPAMHU KHUCJIOT U COJIEH.

Tema 11. Bonopoa u ero BaxHeimme coequHeHus (3 u)

Bonopon B kocmoce. Snepusie peakiuu Ha Connuie. Bogopon B 3emHuoit npupose. [lonydenue Bogoposa B 1abopatopum.
Bonopon — XUMUYECKHI 3JIEMEHT U POCTOE BEIIECTBO. JHEPIUs CBSI3U B MOJIEKYJie Bojgopoaa. M3oTonsl BOgopoa,
dusnuecKkue U XUMHUECKre cBoiicTBa Bojioposia. Bonopon B OBP. IIpumenenne Bogopoaa. IIpoMbliiieHHOE OJTyYeHne
BOJI0poJia. BoIopo1 — 3KOJIOrMYECKH YUCTOE TOIJIMBO U MEPCIIEKTUBBI €ro UC0JIb30Banus. OKCHI BOJIOPOAa — BOJIA: COCTaB,
MPOCTPAHCTBEHHOE CTPOEHHE, BOIOPOIHAS CBSI3b. PDUZUKO-XUMHUUYECKUE CBOMCTBA BOJIbI. MI30TOMHBIN cOCTaB BOABI. Tspkenas
BOJIa 1 0COOCHHOCTH ee CBOMCTB. Ilepokcu Bogopoaa: cocTaB, CTpOeHUE, CBOMCTBA, MPUMEHEHHUE, Ie-pokcu] Bogopoaa B OBP.
JMemoncrpamuu. 1. [Tonyyenue Bogopoaa B 1aboparopuu. 2. 3apsiaka annaparta Kunmna. 3. Jlerkocts Bogopona. 4. Juddy3us
Bozopoaa. 5. 'openne Bogopoaa.6. BocctaHoBieHne Meau U3 €€ OKCUA B TOKE BOJAOPOAa. 7. ONbITHI, TOATBEP KAAIOIINE
XMMHUYECKUE CBOMCTBA BOJBI. 8. XMMHUUECKHE CBOMCTBA MEPOKCHUIA BOAOPOIA.

IIpakTnueckue padorsl. 1. [lonydyeHne Bogopoaa U U3y4eHne ero CBOMCTB. 2. BoccTaHOBUTENBHBIE CBOMCTBA BOAOPOAA.



Tema 12. I'anorens (4 1)
XapakTepuCTHUKA rajJJOr€HOB KaK XMMHUYECKUX JIEMEHTOB U MPOCTHIX BemlecTB. CTpoeHue aTOMOB TrajioreHoB. HaxoxaeHue
raJIOTeHOB B mpupoae. Pu3ndecKkre 1 XUMUIECKUE CBOKMCTBA rajioreHoB. [lomydenne xmopa u XJ0poBOAOpO/Ia B TaOOpaTOPUU 1
MIPOMBIIIIJIEHHOCTH. brojiornueckoe 3HaueHHE TaJIOTeHOB. 1"aJIoreHbl U OTPaBIISAIONINE BEIICCTBRA.
Jlemoncrpanuu. 1. [TonydyeHue Xa0poBoA0po/ia peakiinueii 0OMeHa U paCTBOPEHHE €ro B Bojie. 2. B3aumoelicTBre pacTBopa
Mojia C KpaxmasoM.
JlaGopaTopHble onbIThI. Pacrio3HaBaHue CONSTHON KUCIIOTHI, XJIOPUI0B, OPOMUIOB, HOIU/IOB.
IIpakTuuyeckue 3ansaTus. 1. [TomydeHue CoyisTHON KMCIOTHI M OMBITHI C HEH. Pelienre skcrnepuMeHTalbHbIX 33/1a4 10 TEME
«["amoreHbn.
Pacuernble 3a1a4u. Berancienue oobemMa ra3oB 1o KOJIUYECTBY BEIIECTB.
Tema 14. O6001meHNe 3HAHNI 0 HAHOOJIee BAKHBIX XaPAKTEPUCTUKAX BellleCTB H XMMHUYECKUX MPo1eccoB (2 )
XapakTepucTHKa XUMHUYECKOT0 3JIEMEHTa (COCTaB, CTPOCHHE, MOJIOKEHUE B MIEPUOINUECKON cucTeMe). DU3HKO-XUMHUUECKHE
CBOMCTBA BEILIECTB HAa MPUMEPax BOJIOPOa, KUCIOPOia, XJopa.
OCHOBHBIE XapaKTEPUCTHUKH XUMHUUYECKHUX PEAKIIUM: TUIIBI PEaKIIUii, BO3MOKHOCTh U HAIlpaBJICHUS MPOTECKAHMUS.

HexoTtopsie TpeOoBaHMS K CHIPHI0O XUMHUYECKON IMTPOMBIIIJIEHHOCTH (PacpoCTPaHEHHOCTh, SKOHOMUYHOCTD, YI00CTBO JOOBIUU U
TPAHCTIOPTUPOBKH ) HA MPUMEPE BO3yXa, BOJIbI, CUJILBUHUTA.
HexoTopbie TpeOoBaHUs K IPOU3BOJCTBEHHBIM XUMUYECKUM TIpolieccaM (IKOHOMUUYECKHUE, TEXHOJIOTMYECKHUE, IKOJIOTHIECKHE)
Ha MpUMepax MoJTy4YeHUs BOJAOPOAa, KUCIOPOa, XJIOPOBOAOPOIA.

KaﬂeH}IapHO-TeMaTI/IquKOG INIAHUPOBAHHUE XHMMUSHA 8 kuace

Ne

XapaKkTepucTHKA OCHOBHBIX BH/10B

aara Tema ypoka JdemMoHcTpanuu JlabopaTopHbIe ONBITHI
YpOKa JesITeJIbHOCTH YYEeHUKA
Beenenue (3 4)
1 1 — TaOnuuel 1 ciIaiabl, Hcnonb30BaTh MEXIPEIMETHBIE CBSI3H.

ITOKa3bIBAOIIHEC

Paznuuate Tena u BemecTna.




HACTOPUYECKUH ITYTh
pa3BUTHA HAYKH,
JOCTHKEHHS] XUMHUU U UX
3HaYeHUe. 3aHUMAaTeIIbHbIC
OIIBITHI

Metoapl XuMun. XUMUYECKUU
SI3BIK.

[IpakTuueckas pabora Ne 1.
[Tpuémbl oOparieHus ¢
1a060paTOPHBIM 000PYIOBAaHUEM.
Crpoenue miaMmeHu

JIaboparopHoe
o0opyoBaHue

3HaKOMHTbCS C Ta00PATOPHBIM
000pyIOBaHHUEM.
Cobimo1aTh TEXHUKY 0€30MacHOCTH

Pasnen I. BemecTtBa 1 XuMu4ecKkue siBJeHHsI ¢ O3UIHI AaTOMHO-MOJIEKYJISAPHOTo yyenus (43 4)

Tema 1. Xumuueckue rnemenmot u eeuiecmea 6 ceeme AmOMHO-MOAEKYIAPHO20 YHUeRUuA (9 ll)

[TonsiTue «BemecTBo» B (hpusmke u
xumun. uszmyeckue u
XUMHUYECKUE SIBJIEHUS.

duznyeckue 1 XUMHUYECKHE
SIBJICHUSL: IIJIaBJICHUE CEPBI,
BO3TOHKA MO, KUIISTUEHUE
BOJIbI, HAKAJINBAHUE KBapla,
HarpeBaHue Ha(TajluHa,
TOpPEHHE CBEYH,
pacTBOpEHHUE pKaBUMHBI,
raleHue CoApl.

HcnbiTanue TBEpAOCTH
BEILIECTB C MTIOMOULIBIO
o0pa3ioB komiekiun «kana
TBEpAOCTH». [Ipumepsl
(bU3HYECKUX SIBICHUIA:
crubanue CTeKISTHHOU
TpyOKHU, KUTITYCHHUE BOJIBI,
TJIaBjieHue napaduHa.
[IpuMepsl XUMHUYECKHUX
SIBJIEHUI: TOPEHUE
JPEBECUHBI, B3aUMOJICHCTBHE
MpaMopa ¢ COJISIHOW KUCJIOTON

ATOMBI, MOJIEKYJIbI, XUMHUYECKHE
aeMeHTbl. POpMBI
CyILIECTBOBaHUS JIEMEHTOB B
IIPUPOLE.

Mopnenu aToMOB U MOJIEKYII,
KPUCTAJUIMYECKUX PELIETOK.
Komnekuust meramioB u
HEMETAJUIOB. DJEKTPOIIN3
BOAbI. ONBITHI 11O

b dy3uu.

Cocras Bemects. [IpocTsie n
CJIO’KHBIE BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[Tony4eHnue yriekucioro
rasa pa3J'II/I'-IHBIMI/I
cnoco0amu

N3yuenue o6pa3ion
METaJUIOB M HEMETAJIOB
(cepsl, xxene3a, aTIOMUHMS,
rpadura, Menu u ap.)

ATOMHO-MOJIEKYJISIPHOE YICHHE.

YcranaBnvuBaTh MEKIIPEIMETHBIE
CBSA3H. Pa3mmuarh MOHATHA «aTOM,
«MOJIEKYJIa», «XUMHUYECKHUI IIEMEHT.
OnuceiBaTh (pU3NYECKUEC U
XuMu4eckue sBieHusi. CpaBHUBATH
cBolicTBa BenlecTs. Ha0mronars
cBoiicTBa BeiecTB. CpaBHUBATh
dbuznyecKkne 1 XUMUIECKHIE SBICHUS.
CorocTaBmsiTh MPOCTHIE U CIOKHBIC
BelecTBa. OnpeaensaTb Bal€HTHOCTb
aTOMOB B OMHAPHBIX COETUHEHUSX.
Ywmerts none3oBathees [lepuoanueckon
CHUCTEMOM XMMHYECKHX DJIEMEHTOB
.. MenneneeBa npu onpeaeieHun
BalcHTHOCTU. ONUCHIBAaTh COCTaB
MPOCTEUIINX COETUHEHUI TTO UX
xumudeckuM popmynam. CocTaBiaTh
dbopMyITbl OMHAPHBIX COCTUHEHHH 110
W3BECTHOM BAJICHTHOCTH aTOMOB.
MoaenupoBaTh CTPOCHUE MOJIEKYJT
MeTaHa, aMMHUaKa, BOJI0Opo/a,
xjopoBosoposa. [Tonp3oBaTbest
uH(popMaIeit U3 APyrux UCTOUHUKOB




OrHOCHUTEIbHAA aTOMHAs Macca.

OTHOCHUTENLHASA MOJICKYJIAApHas

JUTSI IOJITOTOBKU KPATKUX COOOIICHUH.
['0TOBUTH KOMIIBIOTEPHBIE

8 Macca. MaccoBas J1071s 3JIEMEHTa MpE3EHTAalNuM o TeMe. PaccunuThiBaTh
B COCUHECHUH. OTHOCHUTEJIHYIO MOJICKYJISIPHYIO Maccy
Ilepuoanueckas cucrema no opmyrnam BemecTB. PaccuuThiBaTh

9 XUMHUYECKHX dJ1eMeHTOoB [[. 1. MacCOBYIO JIOJIFO XUMHUYECKOTO
MeHnieneeBa 3JIEMEHTA B COCIMHECHUH.

10 BajleHTHOCThP XUMHUUYECKUX PaccuuteiBath MOJISIPDHYIO MacCy
3JIEMEHTOB. BEIIIECTRA.

11 BaneHTHOCT XUMHUUECKUX YcranaBiauBaTh HpOCTGfIH.IPIG (i)OpMYJ'IBI
3JIEMEHTOB. BEIIECTB 110 MaCCOBBIM J0JISIM
KonnuectBo BemecTBa. MoJIb. SJICMCHTOB

12 MounsipHas macca. Pacuérsl o
XUMHUYECKHM (opMyIIam.

Tema 2. Xumuueckue peaxyuu. 3aKoHvl cOXpaneHus maccol u Inepzuu (6 u)
HarpeBanuemennon
. MIPOBOJIOKH, B3aUMOJICUCTBUE
CylHOCTh XUMHUYECKUX PEAKLIUM
. pacTBOPOB €IKOTO HATpA U .
13 Y IPU3HAKHU UX IPOTEKAHUSA. Hab6op moneneit aToMoB. . OnuceiBaTh MpOCTEHIINE XUMUUECKHE
N XJIOpHUIA MEU, YKCYCHOM
TemoBoit a3 dexT peakuuu. pEaKIMK C TOMOIIbI0 XUMUYECKUX
KHUCJIOTHI ¥ TUpOKapOoOHaTa .
ypaBHEHUH.
HaTpHsl.
KnaccudunupoBars xumMuueckue
['openne cBeun Ha Becax C
peaKuum.
MIOTJIOIIEHUEM TIPOYKTOB
AKTyalnu3upoBaTh 3HAHUS O MPU3HAKAX
TOPEHUS, OKUCIICHUE N
3aK0oH COXpaHEHUsI MAaCChl XUMHUYECKUX PEaKIIUM.
METaJUIOB B 3aKPBITHIX
14 SHEPTrUu. Y paBHEHUS XUMUYECKUX CocTaBnsTh Kiaccu(prKalMOHHbIE U
N COCYy/1axX CO B3BEIIMBAaHHUEM,
peaKunii. CpPaBHUTEJIbHBIC TAOIUIBI U CXEMBI,
O0OMEHHBIE PeaKIuu B
ONIOPHBIE KOHCIIEKTHI.
npubopax s
BEIYUCISITE 0 XUMUYECKHM
WJUTFOCTPAIMH 3aKOHA.
YPaBHEHUSIM MACCY WM KOJIMYECTBO
Paznoxxenne manaxura, o
Paznoxenue rugpokcuia BEIIIECTBA 10 M3BECTHOM Macce Uin
IUXpoMaTa aMMOHUS, N
HoMyaeHHe CymbbHIa menu (I1), B3aumopericTeue KOJINYECTBY BELIECTBA OJTHOT'O U3
THUIbI XUMHYECKUX PEAKIIHA. y y JKeje3a ¢ paCTBOPOM XJIOpHIa | BCTYNAOLIUX WIIM ITOIY4YarOLIUXCs B
15 Keje3a, TOpEHUe Mar’us,

B3aWMOJIEUCTBUE COJITHOM
KHCIIOTHI C KapOOHATOM
HaTpuA U Op.

menu (1), B3aumonerictBue
okcuna meau (II) ¢ pactBopom
COJIIHOW KHCIIOTHI.

pCaKku BCIICCTB




Pemenue 3agau: pacu€rsl 1o

16
XUMHUYECKUM YPABHEHHUSIM.
17 KonTponbHast padora Ne 1
18 O06001enre 3HaHNUH 1o TeMaMm 1,2
Tema 3. Memoowt xumuu (2 u)
MeTo/1b1, CBSI3aHHBIE C U3YUYCHHEM Habmonate gemMoHcTpupyemble U
19 BEILECTB: HAOJII0/ICHUE, OMICaHKE, CaMOCTOSITEIILHO ITPOBOJIUMBIE OTIBITHI.
CpaBHEHHE, XMMHUYECKUN OnuceIBaTh CBONCTBA U3yUaeMBbIX
HKCIIEPUMEHT. BEIIICCTB Ha OCHOBE HAOIIOICHUH 3a HX
. IPEBpAICHUSIMHA. Y YUTHCS TPOBOAUTD
XUMUYECKUH S3bIK (TEPMUHBL, .
N3menenue okpacku XUMHUYECKHIA SKCIICPUMEHT.
HA3BaHUS, 3HAKH, (DOPMYIIHI,
20 WHIMKATOPOB B PA3IIUYHBIX Cobmto1aTh TEXHUKY 0€30MacHOCTH.
ypaBuenus). [louarue 00
cpenax Hcnonws3oBath METO CpaBHEHUS TIPU
WHIUKATOpaXx. .
XapaKTePUCTHKE CBOWCTB BELIECTB
Tema 4. Bewyecmea ¢ okpyscarouieit Hac npupoode u mexuuke (6 u)
Pa3nenenne cmeceit [IpuroroBnenue u YcTaHaBIMBAaTh MEKITPEIMETHBIC
A37TMYHBIMU METOJAMH. a3JI0’KEHUE CMECH XKele3a U
21 YucTeie BemecTBa U CMECH. p A p CBAM. quf’c’l TIPOBOLUTE
KOJIJ'IGKL[I/I)I «Heq)TB 158 CCPLI, pasacICHUC CMCCH XUMHUYECCKHH IKCIICPUMEHT.
HEQTENPOTYKTHD). He(TH U BOJIBI. Habmronates mpeBpalieHus n3y4aemMbIx
29 [TpaxTrueckast padbora Ne 2. BeniecTB. OnuceIBaTh CBONCTBA
OuucTKa BEILECTB. BEILIECTB U CMECEM B XOJ€E
PactBopenue BemecTs ¢ JIEMOHCTPAIIMOHHOTO U JTaOOPaTOPHOTO
Pa3TUYHBIMHU CBOWCTBAMHU. 9KCIepuMeHTOB. CpaBHUBATH YHUCTHIE
VYcoBus u3MEHEHHs BEILIECTBA U CMECHU. Y METh PA3IAECIATh
N CpaBHeHue npod BOJBI:
PacTBOPUMOCTHU TBEPBIX U 9 cmecu. [TpoBOAMTH OUKCTKY BEIIECTB
BOJIOTIPOBOJHOM U U3
23 PactBopsI. ra3000pa3HbIX BEIIECTB. OTCTanBaHUEM, (PUITBTPOBAHHUEM,
TOPOACKOTO OTKPBITOT'O
TennoBsie 2 dekT mpu BOROEMA BbIMIapuBaHueM. J[enaTh BEIBOJIBI U3
pPacTBOPEHHUH: PAaCTBOPEHNUE ’ PE3yIBTaTOB MPOBEACHHBIX
CEpHOI KUCIIOTHI, HUTpaTa XUMHYECKHX OMBITOB. COCTaBIATH
AMMOHHSI. KJIACCU(PUKAIIMOHHBIE CXEMBI.
24 [TpakTuueckast padorta Ne 3. [IpumeHsITh CUMBOJHKO-Tpaduueckue
PacTBOpMMOCTB BENIECTB. CpEICTBA HATJIATHOCTH. BIUuciasTh
CriocoOb! BBIpaKEHUS MacCOBYIO JJOJII0 PACTBOPEHHOIO
25 KOHIICHTPAIlUH PacTBOPOB. BelecTBa B pactBope. [IpuroraBimBath
Pemienue 3amau. PacTBOPBI 3a/IaHHOM KOHIIEHTPAIIUH.
26 [TpakTrueckast pabora Ne 4. [Tonb3oBarbes nHpopmanuen u3




[IpuroroBneHue pacTBopa
3a/IaHHON KOHLIEHTpaLUU.

JIPYTUX UCTOYHUKOB JIJIs1 261IOATOTOBKU
KpaTKUX COOOIIEHHUH.

['oToBUTH KOMIIBIOTEpPHBIE
MPE3EHTALUM 10 TEME

Tema 5. llonamue o 2azax. Bo3oyx. Kucnopoo. I'openue (8 u)

3akons! ['en-JIroccaka u
ABorajpo. Pemenue 3anau:

Y4uThCs peiaTh UCCISI0BATEIbCKIM
MyTEéM MOCTABICHHYIO MPOOIeMy.

27 N
pacuéThl Ha OCHOBAaHUU Tra30BbIX Habumonate mpeBpaliienust n3y4yaembIx
3aKOHOB BeriecTB. OMUCHIBATh CBOMCTBA
28 Boznyx — cmech razos. BEIIECTB B X0J1€ IEMOHCTPALIMOHHOTO U
. [Tonryuenue kuciaoposa. 71a00paTOPHOTO SKCIIEPUMEHTOB.
Kucnopon — xumuueckuii
Cxxuranue B atMocepe VYuurtbces ero cobupanus. [IpumeHsaTh
29 3JIEMEHT U IPOCTOE BEIIECTBO.
KHCJIOPO/1a CepBbI, YIis, pPacKpbIBaTh MPHYNHHO-CIICICTBEHHYO
ITomyuyenue kuciopona.
kpacHoro (ocdopa, xenesza CBSI3b MEXKIY (DU3MUECKUMHU
[TpakTnueckast padora Ne 5. CBOMCTBAMM M3y4aeMOI'0 BEIIECTBA U
30 [Tomyuenue Kuciaopoaa u croco6aMu MoJy4eHHbIE 3HAHUSI IPU
M3Y4YEHUE €ro CBOMCTB. MIPOBEICHUHN XUMHUUYECKOTO
OnbIThI, MOATBEPKAAIOIINE 9KCIIEPUMEHTA. Y CTAHABINBATh CBA3b
31 XUMHAYECKHE CBOWCTBA U cocTaB Bo3yxa. 4. OnbIThI MEX/Iy CBOMCTBaMH BEILIECTBA U €TO
MPUMEHEHHE KUCIOPO/Ia. 10 BOCIIJIAMEHEHUIO U npumenenneM. OToupars
TOPSHUIO HE00X0UMYI0 HH(OpMaLIHIO U3
32 O0600611IeH1E 3HAHUI O TeMaM 4, pa3HbIX HCTOYHHKOB.
5 ['OTOBUTH KOMITBIOTEPHBIC
Pemenwne 3amad 1o xum Ope3CHTAHU 110 TEMEC
33 YPaBHEHUSAM Ha HaXOXKIACHUE Hcnonws3oBaTh MCKITPECAMETHBIC CBA3U.
Macchl U 00beMa Hcnonb30BaTh MpuUMepsl pelieHus
THUTIOB 33124, 3aJaYHUKH C
NpUBEIEHHBIMH B HUX allTOPUTMAMHU
34 KonTponbhas padorta Ne 2. peuienus 3ana4d. O600maTh u
CUCTeMAaTHU3UPOBATh 3HAHUS 00
M3YYCHHBIX BEIIECCTBAX.
Tema 6. Ocnosnvle Knaccol neopzanuueckux coeounenui (13 u)
N Paccmotpenune o6pasmos HccnenoBaTh CBOMCTBA M3y4aeMBbIX
OKcubI ¥ UX COCTaB, OO0pa3ubl coeAMHEHUI —
. okcuioB: yraepoaa (IV), BeriecTB. Habmonate ¢pusznueckue u
35 HOMEHKJIaTypa, KjJaccupukanus. | mpeJcTaBUTeNeH Kiacca

[Tonsitrie 06 ampoTepHOCTH

OKCHOB.

Bosopoaa, pocdopa, menm,

KaJiblus, KCJIC3a, KPCMHHU.

XUMHYCCKHUEC IMMPEBPAILICHNA N3YHAaCMbIX
BCIICCTB. OnuceIBaTh XUMUYECKHE




OcHoBaHUSI — TUAPOKCUIBI

OO0pa3ubl coeqMHEHUI —

36 MpeACTaBUTENCH Kacca
OCHOBHBIX OKCHJIOB
TUAPOKCHJIOB.
OmnpenencHue cpebl
KwucmoTsl: cocTaB u " pel pel
37 JleficTBUE UHIUKATOPOB pPacTBOPOB C MOMOIIbIO
HOMEHKJIaTypa
WHJIMKATOpA.
OO0pasubl coeqMHEHUI —

38 Couu: cocTaB 1 HOMEHKJIATypa NpeJIcTaBUTENEH Kiacca
CoJIeil.

BzauMonelicTBue OKCHI0B

Kanpus ¥ Gocdopa ¢ BOJIOMH,

OmpeeiCHUE XapakTepa
OMBITHI, WJUTIOCTPUPYIOIIKE | 00pa30BaBIIETOCS OKCH/IA C
CYILIECTBOBAaHHUE MIOMOIIBIO UHIUKATOPA.

39 XHUMHYECKHE CBOMCTBA OKCHIOB TEHETUYECKOM CBSI3M MeXxAy | B3ammopencTBue OKCHIOB
coenuHeHUsAMU (hochopa, meu (I1) u muHka ¢
yriiepoJia, HaTpHsl, KaldbIUusl | paCTBOPOM CEPHOM KHUCIIOTHI.

[Tonyuenue yriaekucioro rasa
M B3aUMOJICUCTBHE €T0 C
HW3BECTKOBOM BOJIOIA.
BsanmoeiicTBrie METAIIOB
(Marams, UHKA, XKee3a,
ME€/IM) C PACTBOPAMHM KHCJIOT.
Ny BzaumonelicTBue pacTBOpOB
40 XHUMHUYeCKHe CBOMCTBA KMCIIOT A p p
KHCJIOT CO IIEJIOYaMHU.
Bzaumopeictsue pacTBOpoB
KHUCJIOT C HEPACTBOPUMBIMU
OCHOBaHUSIMH
[Tonyuenne HepaCTBOPHUMBIX
[TonyueHnue u XuMU4eCKue . OCHOBaHHH M MCCIIEAOBaHHUE
o o BzauMojelicTBue Kalblnus U .
41 CBOICTBa OCHOBAHUH. . WX CBOMCTB (Ha mpumepe
HaTpHs C BOAOU
AmMoTepHbIe THAPOKCUIBI TUAPOKCH/IA LIMHKA U
ruapokcuaa Meau (II))
XHUMHUYECKHE CBOMCTBA COJICH. OO0pa3ibl IPOCTHIX BELIECTB
42 I'eneTnueckas CBA3b MEXKAY U UX COeIMHEHUH (OKCHUIOB

KJIaCCaMH HCOPIraHUYICCKUX

Y TUAPOKCUJIOB),

peakuuu, HaOIIOJaeMbIe B XO/C
JIEMOHCTPAIIMOHHOTO U JJaOOPaTOPHOTO
HKCIIEPUMEHTOB. Jlenath BBIBOJIBI U3
Pe3yIbTAaTOB IMPOBEAEHHBIX
XUMHYECKUX OIBITOB.
Knaccudumupopats n3ydaembie
BemecTBa. CocTaBIsATh (POPMYIIBI
OKCHOB, KHCJIOT, OCHOBAHHI, COJICH.
XapakTepu3oBaTh COCTAaB U CBOWCTBA
BEILIECTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHECHUM.
3anuceIBaTh YpaBHEHHS XUMUYECKUX
peaKuuii.

OcCy1IecTBISTh TEHETHUECKYIO CBA3h
MEXIY KJIaCCaMH HEOPTAaHUYECKUX
COCTUHEHUN




COEeIUHEHUI

00pa30BaHHBIX YJIEMEHTAMU
OJTHOTO MEPHO/IA.

43 O06o011eHne 3HaHul 110 TeMe 6.
[IpakTuueckas pabora Ne 6.
44 HccnenoBanmne CBOMCTB OKCHIIOB,
KHCJIOT, OCHOBaHUH.
. OIBITHI, WLTIOCTPUPYIOIINE
BrinoaHenue 3a1aHuii Ha ’ pHby
XUMHYECKHE CBOMCTBA
TCHETHYECKYIO CBS3b OCHOBHBIX
45 OT/CJIBHBIX KJIACCOB
KJIACCOB HEOPTaHMYECKHX
HEOPraHHYECKUX
BEIICCTB 9
COCTMHEHU N
. OnbIThI, HUTFOCTPUPYIOIIHE
BeinonHenue 3a1anuii Ha ’ pupY
XUMHUYCCKHE CBOMCTBA
TCHETHUYECKYIO CBSI3b OCHOBHBIX
46 OTZEJIBHBIX KIIaCCOB
KJIACCOB HEOPraHUYECKHUX
HEOPTaHHYECKUX
BCIIICCTB 9
COCTMHEHUI
47 KonTponbHast padora Ne 3.
Paznein I1. Xumnuyeckne 3jieMeHThI, BeECTBA M XUMHYECKHE PEAKIIUU B CBETE YJIEKTPOHHOI Teopum (22 1)
Tema 7. Cmpoenue amoma (3 u)
Hcrnonb30BaTh MEXIPEIMETHBIC CBS3H.
48 CocTaB 1 BaXHEHTIIHE CxeMslI onbIToB ToMCOHa, MonenupoBaTh CTPOCHHE aToMa.
XapaKTePUCTHKH aToMa Pesepdopaa, Mummiukena OmnpeienaTh MOHATHS «XUMUHECKHUH
AIIEMEHT», TIOPSIKOBBIA HOMEPY,
«MacCOBOE YHUCIIO», KH30TOID,
«OTHOCHUTEJIbHAS aTOMHAs Maccay,
49 N3oTonbl. XUMHUUYECKU 3JIEMEHT «AIIEKTPOHHAs 000JI0UKaY,
«DJIEKTPOHHBIN clIoi». [lenarsb
YMO3aKJTFOYCHHS O XapaKTepe
U3MEHEHUS CBOMCTB XUMHUUYECKHX
CTpOeHe MEKTPOHHBIX 3JICMEHTOB C YBEIHMUCHUEM 3aPsI/IOB
50 obonouek aromoB. O6rIre Moeny aToMOB pa3IHYHbIX aToMHbIX sziep. ITonb3oBathes

MOHSATHE 00 IEKTPOHHON
opouranu.

9JICMCHTOB

nHpopmanyen u3 Apyrux UICTOUYHUKOB
JUIL TOATOTOBKU KPaTKHX COOOIIEHUH.
['oToBHUTH KOMIIBIOTEPHBIE
IIPE3EHTALUU 10 TEME

Tema 8. Ilepuoouueckuit 3axon u Ilepuoouueckan cucmema xumuueckux riemenmos /I.U. Menoeneesa (3 u)




51

CBo¥CTBa XMMHYECCKHUX IJICMCHTOB
1 UX NEPUOJNYCCKHNEC N3MCHCHUA

52

[lepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHUX d1eMeHTOB J[.1.
MeHeneeBa B CBETE TEOPUHU
CTPOCHUSA aToMa.

Habop cnaiinos,
KOJIOTpaMM, TaOJIui]
«Ileprnoanyeckunii 3aKOH» U
«CTpoeHue aromay.

53

XapaKTepI/ICTI/IKa XHUMHUYCCKUX
9JICMCHTOB I10 ITOJIOKCHUIO B
HepHO,Z[I/I‘ICCKOﬁ CUCTEMC

KnaccudunupoBars u3ydeHHbIC
XUMHUYECKUE FJIEMEHTHI U UX
coenuHeHusi. CpaBHUBATh CBOMCTBA
BEILECTB, IPUHAAJICKANIUX K PA3HBIM
KJIacCaM; XUMHUYECKHE DJIEMEHTHI
Pa3HbIX Tpyni. Y CTaHABINBATh
BHYTPH- U MEKIIPEIMETHBIEC CBSI3H.
OnuceIBaTh U XapaKTEPU30BaTh
cTpyKTypy Tabmuisl «Ilepuogudeckas
cucTeMa XMMU4ecKux 3yeMenToB [[.1.
MenneneeBay (kopoTkas Gopma).
Paznuuare nepuoasl, rpynisl, rI1aBHbIE
Y TOOOYHBIC MMOATPYIIIIHI.
XapakTepu3oBaTb XUMHYECKHE
3JIEMEHTHI 10 TTOJIOKEHUIO B
[Tepuonuueckoit cucreme J1.W.
MenneneeBa. CTpyKTypHpOBaTh
MaTepHuall O )KU3HU U JeSTEIbHOCTH
J.U. MenneneeBa, 00 yTBEpkKACHUU
y4eH#us o nepuoandHoctu. OToéupats
UHGOPMAIIUIO U3 IPYTHX UCTOYHHKOB
JUTSI TIOITOTOBKU KPATKUX COOOIICHUH.
['oToBUTH KOMIIBIOTEpPHBIE
MIPE3CHTAIIUN 10 TEME

Tema 9. Cmpoenue eewiecmea (4 u)

54

KosasienTHas cBsI3b U €€ BUALI

55

HNouuag cBa3s.

Habop aromoB st
MOJIETTUPOBAHUS CTPOCHUS
BEIISCTB C KOBAJICHTHON U
HOHHOM CBA3BIO

PasrpannuuBath NOHATUS
«XUMHYECKas CBI3bY,
CKPHUCTAJUINYECKAS PEUIETKAY.
O000maTh HOHATHS «KOBAJIEHTHAS
HETOJISIPHAsI CBSI3bY», KKOBAJICHTHAs
TIOJISIPHAs CBSI3bY, KMOHHAS CBSI3bY,
«MOHHAs KPUCTAJUTHUECKAs PEIIETKay,




«aTOMHAad KpHUCTAJINIMYCCKad peméTKa»,
«MOJICKYJIIpHAasA KpUCTAJUIMICCKAA

00pa30oBaHMs BEIIECTB C PA3IMYHBIMU
BHJAMHU XMUMHYECKOU CBA3U. YMETH
XapaKTepu30BaTh CBOMCTBA BELIECTBA,
3HAasI €r0 KPUCTALTUIECKYIO PEIIETKY.
Mojenu KpuCTaTHUECKUX MopenupoBaTb CTPOCHHE BEILECTB €
57 Kpucrammdeckoe cTpoeHue PEIIETOK BEIIECTB C KOBAICHTHOH H HOHHOU CBA3RIO.
BEILIECTBA. HOHHBIM, aTOMHBIM U OrnpezesnsaTs CTeneHb OKUCICHHUSI
MOJICKYJISIPHBIM CTPOCHHEM. JJICMCHTOB.
CocTaBnsath (popMyJIbl BEIIECTB 110
CTCTICHH OKHCJICHHSI DJICMEHTOB
Tema 10. Xumuueckue peaxyuu ¢ ceéeme 31eKmpoHHou meopuu (4 1)
Peakuuu, nporekaromue ¢ O06001IaTh TOHATHS OKUCIIATEIbY,
[IpuMeps! OKUCIUTENBHO-
M3MEHEHUEM U 0e3 U3MEHEHHUS «OKHCIICHUE), KBOCCTAHOBHUTEIbY,
BOCCTaHOBUTEIBHBIX
58 CTCTICHH OKUCJICHHUS. . «BOCCTaHOBIICHUEY. Pacrio3HaBaTh
peaKknuii pa3InIHbIX THUIIOB:
OkucIUTENBHO- YpaBHEHUS OKUCIUTEIbHO-
TOpEHHE BEIIECTB, .
BOCCTAHOBUTEJIHHBIC PECAKIIHH. N BOCCTAaHOBUTEJIBHBIX PEAKITHH.
B3AMMOJICHCTBHC MCTAJIIOB PaccraBisaTh k03 PUIMEHTH METOIOM
59 PaccranoBka koadpurmeHToB ¢ rajoreHamu, cepoi, > eKTPOHIHONO GatancCa
METOJIOM 3JIEKTPOHHOIO 0ananca | gzorom (06pasoBane :
YcTaHaBnuBaTh BHYTpU- U
HUTPUTa JIHTHS), MeXIpeaAMeTHBIE cBsi3u. COCTaBIIATH
60 OGo6uieHre 3HAHUHA [0 TeMaM 7— | pacTBOpaMH KHCIOT U pea :
10 - KIIACCHU(PUKAIMOHHBIE CXEMBI,
: coJei.
CpaBHUTEJIBHBIE U 0000IIAIONE
Tabauubl. OTOUpaTh HHPOPMALIUIO U3
JIPYTHX UCTOYHUKOB JIJISl TIOJTOTOBKH
61 KoHnTtponbHas padota Ne 4. KpPaTKUX COOOIICHHIA.
['OTOBUTH KOMITBIOTEPHBIC
MPE3CHTAIUU TI0 TEME
Tema 11. Booopod — poxcoarowuii 600y u snepauio (3 4) Tema 12. T'ajorenn (4 1)
[Tomydyenue Bosiopoa B Hab6mronaTe mpeBpamieHus n3y4aeMbIix
naboparopuu. 3apsaka BeriecTB. OMUCHIBaTh CBOMCTBA
Bonopon — anemeHT u npocroe
62 anmapata Kunma. OmbITH, BEIIECTB B X0JI¢ JICMOHCTPAIIMOHHOTO U

BemecTBo. [lonyuenne Bogopoaa

TOATBCPIKAAIOINEC HU3KYIO
IIJIOTHOCTb BOAOPOJA.

71a060paTOPHOTO IKCIIEPUMEHTOB.
Co0mroaTh IpaBuiIa TEXHUKH




I'openue Bogoposa. 0€30MaCHOCTH. YUHTbHCS PACKPHIBAThH
. Boccranosnenue menu u3 IIPUYUHHO-CJIEICTBEHHYIO
XHUMHUYECKUE CBOMCTBA U .
63 e€ OKCHIa B TOKE BOJOPO/A. 3aBHCUMOCTB MEXAY (PU3NIECKUMU
IIpUMEHEeHHe Bopopoaa. Boga .
OneIThI, TOATBEPKAAIOIINE CBOMCTBAMM M3y4acMOI0 BEIECTBA U
XMMHYECKHE CBOMCTBA BOJIBI criocobamu ero cooupanus.
[IpakTuueckas pabora Ne 7. [TpyuMeHATH MOy4YEeHHBIE 3HAaHWS IPU
64 [TosrydyeHnue Bo1oposa U U3y4eHUE IIPOBEJEHUHN XUMUYECKOIO
€ro CBOMCTB JKCIIEPUMEHTA. Y CTAHABIIMBATD CBS3b
I"ajioreHsI- XM 3JIEMEHTHI U MEXy CBOMCTBAMH BELIECTBA U €r0
65 IpocThIe BenlecTBa. Puznyeckue IIPUMEHEHHUEM.
U XUMHUYECKUE CBONCTBA. OtbupaTh HEOOXOAUMYIO
66 XJIOpOBOAOPO, COJIsIHASL KUCIIOTA, MH(OPMALHUIO U3 IPYTHX HCTOYHMKOB
XJIOPUJIBL.
67 [1/p 8 Ilomyuenue con;njoﬁ
KHCJIOTHI U ONBITHI C HEM.
68 O060061menue mo remMam 11 n 12

OuneHka TeopeTuyecKNX 3HAHUM
OT1merka «5»:
OTBET IOJIHBIN U MPABUJIBHBIN HA OCHOBAaHWUH W3YyYEHHBIX TEOPUH;
MaTepUAJI U3JI0KEH B ONPEIEICHHON JJOTUYECKON NOCIIEN0BATENBHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSATEIIbHBIN.
OTmeTKa «4»:
OTBET MOJIHBIM U IPAaBUJIbHBINA HA OCHOBAHUU U3YUYECHHBIX TEOPHUIL;
MaTepUall U3JI0KEH B ONPEIEICHHON JJOTUYECKOM MOCIIEI0BATEIBHOCTH, P 3TOM JOMYIIECHBI JBE-TPU HECYILIECTBEHHBIE
OIIUOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIS.
OT1meTtka «3»:
OTBET IOJIHBINM, HO TP 3TOM JIOMYyIIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HEMOJIHBIN, HECBSI3HBIM.
OT1meTka «2»:
pU OTBETE OOHAPYKEHO HEMOHMMAaHHE 00yJaroIIUMCs OCHOBHOTO COJIEpKaHUsI yUeOHOT0 MaTepuaa WK JOMyIeHbI
CYILLECTBEHHBIE OLIUOKHU, KOTOPHIE YUAIIUNUCS HE MOXKET UCIIPaBUTh MPU HABOSALIMX BOIPOCAX YUUTENs UJIM OTCYTCTBUE OTBETA.



OneHka 3KCNepUMEHTAIbHBIX YMEHHH

OreHka CTaBUTCSI HA OCHOBAHUHU HAOIIOCHHS 32 00YYAIOUIMMCS U TMCbMEHHOTO OTYeTa 3a padoTy.
OrmeTka «5»:
paboTa BHITIOJIHEHA MTOJTHOCTHIO M MPABHIIBHO, C/ICNIaHbI TIPABIIIbHBIC HAOFOICHHS i BHIBO/IHI,
HKCIIEPUMEHT MPOBE/IEH 0 ITUIaHY C YY€TOM TEXHUKU O€30MaCHOCTH U MPaBUJI pabOTHI C BEIIECTBAMHU U 000PYI0BaHHEM;
MIPOSIBJICHBI OPTaHU3AMMOHHO-TPYAOBBIC YMEHUS (TIOIIEPKUBAIOTCS YUCTOTA pabOYETro MecTa U MOPSI0K Ha CTOJIE, SKOHOMHO
UCIIOJIb3YIOTCS PEAKTUBBI).
OT1MmeTka «4»:
paboTa BHITIOJIHEHA MTPABUIILHO, CJIeJIaHbl TPAaBUIIbHBIC HAOIIO/IEHUS U BBIBOIbI, HO MPU ATOM SKCIIEPUMEHT MPOBEJICH HE
MOJIHOCTBIO WJIK JOIYIICHBI HECYIIECTBEHHBIEC OMIMOKHU B paboTe
BEILIECTBAMH U 000PYI0BAHUEM.
OT1merka «3»:
paboTa BBHITIOJIHEHA MTPABUIILHO HE MEHEE YeM HAITOJIOBUHY WJIM JIOMYIIIEHA CYIIECTBEHHAs OIMMOKA B X0/1€ SKCIIEPUMEHTA, B
00BsACHEHHH, B 0()OpMIIEHUH PAOOTHI, B COOIIOAEHUH MPABUII TEXHUKH 0€30MIaCHOCTH MpU padboTe ¢ BEMECTBAMHU U
000pyI0BaHUEM, KOTOpAsk UCIIPABISAETCS IO TPEOOBAHUIO YUUTETIS.
OTmeTKa «2»:
JOMYIIEeHBI 1B€ (1 00Jiee) CYIIeCTBEHHBIE OMUOKHU B X0J1€ SKCIIEPUMEHTA, B OOBICHEHUH, B 0(DOPMIICHUU PAOOTHI, B COOIIOICHUM
MPaBUJI TEXHUKHU O€30MaCHOCTH MPHU paboTe C BEIIeCTBAaMU U 000pyA0BaHUEM, KOTOPBIC YUAITUHCS HE MOKET UCIIPABUTD JIaXKe
10 TPeOOBAHUIO YUHUTENS WU padOTa HE BBIIIOJIHEHA, Y 00yYaroIIerocsi OTCYTCTBYIOT AKCIIEPUMEHTAIbHbIE YMEHUS.

OueHka yMeHHil peliaTh IKCIIEPUMEHTAIbHbIC 32/1a491
OT1meTrka «5»:
IIJIaH PENIEHUSI COCTABIICH MPABUIBHO;
MPaBUJILHO OCYIIECTBIICH MOA00P XUMHUYECKUX PEAKTUBOB U 000PYI0BAHUS;
JIAHO TIOJTHOE OOBSICHEHUE U CIICTIAHBI BBIBOIBI.
OT1meTtka «4»:
IIJIaH PEIIEHUSI COCTABIICH MPABUIIBHO;
MPaBUJILHO OCYIIECTBIIEH MOAOOP XMMUYECKUX PEAKTUBOB U 000PYI0BaHUS, IIPU 3TOM JOIYIIEHO HE OoJiee ABYX
HECYIIECTBEHHBIX OITMOOK B O0BSICHEHUH U BBIBOJIAX.
OrmeTka «3»:
IJIaH PELIEHUs] COCTABJICH MPABUIIBHO;



NPaBUJIBHO OCYIIIECTBIIEH M0I00p XUMUYECKUX PEAKTUBOB U 000pY0BaHUS, HO JOMYyIIEHA CYIIECTBEHHAs OTNOKA B
OOBSICHEHUHU U BBIBOJIAX.
OTMeTKa «2»:
JOIyIIIEHbI 1Be (M 0oJiee) CyIeCTBEeHHbIE OIIMOKH B IJIaHE PEICHHUs, B IOI00PE XUMUYECKUX PEAKTUBOB M 000PY0BaHUS, B
0OBSICHEHUHU U BBIBOJIAX WJIU 3aj/laya HE pelIeHa.
Ounenka yMeHHH peliaTh pacyeTHbIE 3a1a4M
OrmeTka «5»:
B JIOTHYECKOM PACCYKACHUM U PEIICHUU HET OIIMOOK, 3a/1a4a pellieHa paliOHAIbHBIM CITIOCOOOM.
OT1merka «4»:
B JIOTUYECKOM PACCYKICHUU U PEIICHUU HET CYIECTBEHHBIX OIIMOOK, HO 3aj1aua pellieHa HepallMOHAIbHBIM CIIOCOOOM HIIH
JIOTYIIIEHO HE 0oJiee JBYX HECYIIECTBEHHBIX OIIHOOK.
OT1merka «3»:
B JIOTUYECKOM PACCYKICHUHU HET CYHIECTBEHHBIX OMIMOOK, HO JIOMYIIIEHA CyIIECTBEHHAs OIIMOKAa B MATEMAaTHUYECKUX pacyeTax.
OTMeTKa «2»:
HMMEIOTCS CYIIECTBEHHBIE OMMUOKHU B IOTUUYECKOM PAcCyKJICHUU U PEIICHUH WJIU 3ajJlaya HE pelleHa.
OueHka NHCbMEHHBIX KOHTPOJBbHBIX padoT
OrmeTka «5»:
OTBET TMOJIHBIN U MPaBUILHBIN, BO3MOKHA HECYILIECTBEHHAsI OLTNOKA.
OTmeTKa «4»:
OTBET HETIOJIHBIN WK IOMYIIEHO HE 00Jiee BYX HECYIIECTBEHHBIX OIIMOOK.
OT1merka «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIoJIOBUHY, IOMYIIIEHA O/IHA CYIIECTBEHHAs OIMMOKA U JIBE-TPU HECYIIIECTBEHHBIC.
OTmeTka «2»:
paboTa BHITIOJIHEHA MEHEE YeM HAIOJIOBUHY WJIH COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIMMOOK MM paboTa HE BHITIOJIHEHA.
[Ipu olieHKE BHITIOJHEHUS MMCHbMEHHOW KOHTPOJIBbHOU PaboThl HEOOXOUMO YUUTHIBATh TPEOOBaHUS eMHOTO opdorpaduueckoro
pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paO0OTy KOPPEKTUPYET MPEAIICCTBYIONINE OTMETKH 3a Y€TBEPTh, MOJYTOIUE, TO/I.
PECYPCHOE OBECIHIEYEHHUE:
Y4yeOHas iuTeparypa
H.E.Ky3uenosa, 1.M.TutoBa, H.H.I'apa, A.}O.2Kerun. Xumus. 8 knacc. - M.: Benrana-I'pad
H.E.Ky3unenosa, 1.M.TutoBa, H.H.I'apa. Xumus. 9 xnacc. - M.: Bentana-I'pad,



3aJaqyHUKH:
H.E.Ky3nenosa, A.H.JI¢Bkun. 3anaunnk no xumuu. 8 kiacc. - M.: Bentana-I'pad,H.E.Ky3uenona, A.H.JIéBkun. 3anauynuk mo
xumud. 9 kiacc. - M.: Benrtana-I'pad, CipaBouHuKkH 110 XUMUU



Pabouas nporpamma no xumum 9 Kiace
1.IlosicHuTEILHAS 3aIIUCKA.

Pabouas nmporpamma coctaBiieHa Ha 0ocHOBe DelepaaIbHOr0 KOMIIOHEHTa TOCyIapCTBEHHOTO CTaHAapTa
OCHOBHOT0 00111ero oopa3zoBanus , [I[pumepHoil mporpaMmbl OCHOBHOTO 00111er0 00pa30BaHus IO XUMHH
Y TIPOrpaMMBbI K yueOHUKaM 1o xumuu st 8-11 kimaccoB 001meo0pa3oBaTeNIbHBIX YUPEKICHUN aBTOPOB
H.E.Ky3nenosoii, U.M.TutoBoit, H.H.I'apa( M.; Benra-I"pad)

Cornacho geiictBytomiemy basucHomy yueOHOMY IU1aHy pabouasi mporpamma ajs 9 kiacca
MpeycCMaTpuBaeT 00yuyeHNUEe XUMUHU B 00beMe 2 4acoB B HEJIENIO (0a30BbIi YPOBEHB ).

Coneprxanue TaHHON TPOrpaMMbl UMEET TYMaHUCTUUECKYIO U XUMHUKO — SKOJIOTHYECKYIO
HAINPaBIIEHHOCTh U OPUEHTAIINIO Ha pa3BUBaroIIne o0ydeHrue. B HeM oTpakeHa cucTeMa BaXKHEHIITUX
XUMUYECKUX 3HAHUM, PACKPBITA POJIb XUMUHU B IO3HABAHUU OKPY’KAIOIIETO MUPA, B MIOBBIIIEHUN YPOBHS
MaTepHUaTbHON KU3HU OOIIECTBA, B PA3BUTUU €T0 KYJIbTYPBI, B PEIICHUN BAKHEUIITNX MTPOOIIEM
COBPEMEHHOCTH.

B conepxannu kypca xumun 9 kiacca BHadaie 0000IEHHO PaCKPBITHI CBEJICHUS O CBOMCTBAX
KJIACCOB BEIIECTB- META/JIOB M HEMETAJIJIOB, a 3aTEM IOIPOOHO OCBEIICHBI CBOWCTBA : a) METAJIJIOB
miagHelx noarpynmn I, 11, IIIrpynm, kene3a u ux coenunenuit. Ilpenxycmorpeno nzydenue
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUM , MEPUOIUUECKOTO 3aKoHa, [leproinueckoit cucTeMbl
xumudeckux aemeHToB ([ICXD) JI.1.MenaeneeBa , yTo SIBISICTCS OCHOBOM /IS TAJIbHEUIIIETO U3yUEHUS
MpeiCKa3aHus CBOWCTB METAJIJIOB U HEMETAIIJIOB-NIPOCTHIX BEUIECTB U CIOKHBIX, HIIM 00pa3yeMbIX
BemecTB. Hapsimy ¢ 5TUM packphIBaeTCsi UX 3HAYCHUE B IPUPOIE U HAPOJHOM XO35UCTBE.

Kypc okanumBaeTcs KpaTKUM 3HAKOMCTBOM C OPTaHMYECKUMU COETMHEHUSIMU , B OCHOBE KOTOPOTO
JIEKUT UJIes] TEHETUUECKOTO PA3BUTHUSI OPTaHUYECKUX BEIIECTB OT YIJIEPOJIOB JI0 MOJTUMEPOB.

3HAUUTEIBHOE MECTO B COJEPKAHUH JAHHOTO Kypca OTBOJIUTCS XUMUUYECKOMY HKCIIEPUMEHTY,
KOTOPBIN (DOPMUPYET y yUaIIMXCsS HE TOJIHKO HABBIKU MPABUIILHOTO OOpaIeHus C BEIIECTBAMHU , HO U
UCCIeIOBaTeNbCKUE yMEeHHs. FI3yueHue TeM conmpoBOKaaeTcs MPOBEICHUEM MPAKTUUECKUX paboT, TaKk
KaK TEOPUI0 HEOOXO0IMMO TOATBEPIUTh MPAKTUKON. Takke MpeayCMOTPEHO U3yUYEeHHUE MTPABUIT TEXHUKHU
0€30MacHOCTH U OXPaHbI TPY/1a, BOMPOCOB OXPaHbl OKPYKAIOIIEH Cpeibl, 0EPEeKHOTO OTHOLICHHS K
MIPUPO/JIE U 3I0POBHIO YETIOBEKaA.

Kypc xumuu 9 kiacca npeamnosnaraer:

- aKTyaJIU3aIMIo 3HAaHUH, YMEHUI 1 HaBBIKOB MPUOOPETEHHBIX MIPU U3YUECHUU XUMUU B § KJIacce;

- U3yueHue PU3NIECKIX U XUMUYECKUX CBOMCTB MPOCTHIX U CIOXKHBIX BEIIECTB C OMOPOH Ha
3HaHUA Kypca 8 Kiacca U UX yriayOleHueM;

- O3HAKOMJIEHHUE C Y3JIOBBIMU BOIIPOCAMH KypCa OPraHUYECKOW XUMUU;

- MPUOOPETEHNE HABBIKOB PEIIEHHUs PACUETHBIX 3aJ1a4 10 (popMysiaM U ypaBHEHUSAM C TTOHSATUSIMHU

U30bLIMOK U HeOOCMAMOK, NPUMECU, MACCo8as (06beMHas) 00Jis blx00d, YCIOKHEHHBIX 3a]1a4.

Benymue yenu ooyuenusn:

BoopynceHHe ydalnuxcs 3HAaHUSAMU OCHOB HAYKHU U XHUMHYISCKOMN TCXHOJIOTHH, crocodamMu ux )IO6BIBaHI/I$[,
nepepa60TI<H U NpUMCHCHUS.

PackpbITHs poiay XMMHUHU B TIO3HAHUH MTPUPOJIBI M 00ECTICUeHUH KU3HHU 00IIecTBa; MOKa3 3HAUYCHUS
o011ero XuMHU4YEeCKOro 00pa3oBaHus AJIsl IPABUJILHOM OPUEHTAIIMH B )KU3HU B YCIOBUAX YXYIIICHUS
HKOJIOTUYECKOM 00CTaHOBKH.

Baecenue BKJIaZla B Pa3BUTUC HAYUYHOTO MUPOITIOHNUMAHUS YYCHUKA, (I)OpMI/IpOBaHI/IC XUMHUYECKOH
KapTUHBI IPHUPOABLI KaK BAXKHOI'0O KOMIIOHCHTA HAYYHOT'O MUPOBO33PCHHA.



PazButns BHYTpCHHeﬁ MOTHUBAIMX YUYCHUS, ITIOBBIIICHUEC HHTEPECA K TO3HAHHUIO XUMHHU.

Pa3zButne nuuHocTH ydamerocsa CpeacTBaMm JaHHOI'O yqe6H0ro npeamera, CO,Z[CP'ICTBPIG ajgarTalinun
Y4YCHUKA K ITOCTOSAHHO U3MCHAOIIMUMCS YCIIOBUAM JKU3HU.

ObecneueHre XMMUKO — HKOJIOTHYECKOT0 00pa30BaHusl, pa3BUTHE HKOJIOTUIECKON KyJIbTYpPhl yUAIIUXCA.
JlaHHas mporpaMmma peanusyercs B TeueHuHu 1 roja.

ITpuHIMIBI OTOOPA OCHOBHOI'O U JJONIOJHUTEIBHOIO MaTepraa CBA3aHbl C IPEEMCTBEHHOCTBIO 1ieNeil
00pa3oBaHMs HA Pa3HBIX 3Tanax 00y4YeHHs, JIOTUKON BHYTPUIIPEAMETHBIX CBS3€H, a TAKXKE C
BO3PACTHBIMU OCOOCHHOCTSMHU Pa3BUTUS O0YUArOIUXCA.

3agaum Kypca

Oopa3oBartesbHbIE:

- BOOPY>KHUTb yYaIUXCS 3HAHUSMHU OCHOB HAyKU M XUMUYECKON TEXHOJIOTHH, CIIOCOO0aMU UX T0ObIBaHUS,
nepepaboTKH U IPUMEHCHUS;

- PacKpbITh POJIb XUMUU B IIO3HAHUU MTPUPOJIBI U 00ECTIeYeHUH KU3HU O0IIeCTBa, TOKa3aTh 3HAYCHHE
00IIIero XUMHUIECKOTO 00pa30oBaHuUs s

MIPABWJIbHOIM OPHEHTALIMHU B )KM3HU B YCIOBUSX YXY/IICHUH SKOJIOTMYECKO 0OCTaHOBKH;

- BHECTHU BKJIaJ] B pa3BUTHE HAy4YHOTO MUPOIIOHUMAHUS YUEHHUKA;

- pa3BUTh BHYTPEHHIOI MOTUBAIMIO YUEHUs, IOBBICUTh HHTEPEC K MO3HAHUIO XUMHH;
BocnurarenbHble:

- BOCIIUTaHHUe YOSKJEHHOCTH B TIO3UTUBHON POJIM XUMHH B )KU3HU COBPEMEHHOTO 00IIIeCTBa,
HEOO0XOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U OKpY KaroIIel cpeje;

- Pa3BUThH FKOJIOTHUECKYIO KyJIbTYPY yUaIIHXCs.

JlaHHas mporpaMma OpUeHTHPOBaHa Ha 001Ie00pa30BaTeIbHbIE KIIACCHI.

IToMrMO OCHOB HayKH, B COAEp KaHUE ITPEIMETa XUMHUS BKJIFOUEH sl CBEACHUN 3aHUMATEIbHOTO,
HCTOPUYECKOT0, MPUKIIATHOTO XapaKTepa,

COJZICMCTBYIOIMX MOTHUBALIMY YUEHUS, Pa3BUTHIO IT03HABATEIbHBIX HHTEPECOB M PELLICHUIO IPYTHX 3a1a4
BOCIIUTAHMSI INYHOCTH.

B nporpamme peann3oBaHbl ClEIyIONIME HANIPABJICHUS:

1. ryMaHu3anuy cosiepKaHus U MpoIecca ero yCBOCHNUS;

2. BKOJIOTH3AIMH Kypca XUMHH;

3. uHTEerpanuy 3HaHU U yMEHHUI;

4. mocien0BaTeNbHOTO Pa3BUTHS U YCIOKHEHUS y4eOHOr0 MaTepHraia U Coco0OB €ro U3yUeHHs.



2.Jlnannpyembie pe3yJabTaThl

@®I'OC HOBOro NMOKOJICHUS yCTaHABIMBAECT TPEOOBAHUS K JINYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM Pe3yIbTaTaM 00yJarOLIIXCs.

JlesarenbHOCTh 00pPa30BaTEIILHOIO YUPEkKACHUS 0011ero oopazoBaHus B 00y4YeHUH XUMUU J10JKHA
OBITH HaIPaBJICHA HAa JOCTIXKEHUE 00YUAIOLMMHUCS CICAYIONHNX JMYHOCTHBIX pE3yJIbTaTOB:

- B YYeHHOCMHO-0PUEHMAYUOHHOU chepe : UyBCTBO TOPJOCTH 32 POCCHUICKYI0 XUMUYECKYIO HAYKY,
I'YMAaHHU3M, OTHOLLIEHUE K TPY1y, LIEJICYCTPEMIICHHOCTD; BOCIIMTAHUE OTBETCTBEHHOI'O OTHOLICHUS K
IIPUPOJIE; CTPEMIICHHUE K 30POBOMY 00pa3y KU3HH; (OPMUPOBAHUE XMMHUKO- SKOJITHYECKOHN KyJIbTYpHI,
SBIISTIOIICHCS. COCTABHOM YacThIO HKOJIOTUYECKOH 1 00IIel KyJIbTYypbl, U HAYYHOTO MUPOBO3PEHUS;

- B mpy0oeoli cghepe . TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JajibHeNIelH 00pa3oBaTeIbHON
TPAaeKTOPUH, YMEHHE OLIEHUBATh CUTYaLUIO U ONIEPATUBHO IPUHUMATh PELICHUs], HAXOAUThH aJICKBATHbIC
CIOCOOBI IOBEJICHUS U B3aUMOEHUCTBUS C apTHEPaMH BO BpeMsl yueOHOM U UTPOBOM JesITEIbHOCTH;
pa3BUTHE TOTOBHOCTHU K PEHICHUIO TBOPUYECKUX 3a/1a4, CIIOCOOHOCTH OI[CHUBATH MPOOIEMHBIC CUTYaIluH U
OIEPAaTUBHO IIPUHUMATh OTBETCTBEHHBIEC PELICHUS B PA3JIMUHBIX MPOIYKTUBHBIX BUIAX JESITEIBHOCTH (
y4eOHas, TIOUCKOBO-UCCIIEI0BATEIbCKAs, IPOSKTOPHAS, KPYKKOBas M 1Ip);

- B no3nasamenvbHou (KOTHUTUBHOW, MHTEJICKTYalbHOI) cepe — yMeHue yIpaBisTh CBOECH
MO3HABATEIBHON JeSITeTbHOCTHIO,(POPMUPOBAHIE TO3HABATEIBHOY U HH()OPMAIIMOHHON KYJIbTYPBI, B TOM
quciie pa3BUTHE HABBIKOB CAMOCTOSITENILHONW PaOOThI C yU€OHBIMH TOCOOUSMHU, KHUTAMU,JOCTYTTHBIMU
COBPEMEHHBIMU HH()OPMALIMOHHBIMU TEXHOJIOTHSIMH.

MeTtanpeaMeTHBIMH PE3YJIbTaATaAMU OCBOEHUS BBIITYCKHUKAMHM OCHOBHOM ILKOJIBI IPOIPaMMBI 110
XUMUU SBIIAOTCS:

- ACII0JIb30BAHNE YMEHUH U HaBBIKOB PA3JINYHbIX BUJOB [103HABATEIbHON ACSATEIbHOCTH,
[IPUMEHEHNE OCHOBHBIX METOJIOB IM03HAHUS (CUCTEMHO-UH(POPMAIIMOHHBII aHaIN3,
MO/JICJINPOBAaHNE,HAOIIOICHNUE, ) U1 U3yUEHHsI Pa3JINYHbIX CTOPOH OKpYXKaroleil 1eiiCTBUTENbHOCTH;

- MCII0JIb30BAHNE OCHOBHBIX MHTEIJIEKTYaJIbHBIX ONEpanuii: GopMyIHpoBaHUE TUIIOTE3, aHAINU3 U
CHHTE3, CPaBHEHHE, 0000IeHHEe, CCTeMaTH3allls, BbISIBJICHNE PUYNHHO-CIIEICTBEHHBIX CBSI3€H, MOUCK
aHaJIOrOB;

- YMEHUE TeHepupoBaTh WU U ONPEIENATh CPEe/ICTBA, HEOOXOAUMBIE IS MX pealln3alluy;

- YMEHHE ONPEENITh eI U 3aJ1a4M JesTeIIbHOCTH, BBIOMPATh CPEJCTBA pean3aliy Leau U
IIPUMEHSTh UX HA IPAKTHKE;

- MCII0JIb30BAHKE PA3IIMYHBIX UICTOYHHUKOB JUIsI MTOTYYEHHs] XUMUYECKOW nH(pOpMaInu;

-OBJIaJICHHE HaBBIKAMHU CAMOCTOSITEIILHOTO MPHOOPETEHHSI HOBBIX 3HAaHUI, OpraHu3aluy yueoHon
NEeSATEIbHOCTH, IIOUCKA CPECTB €€ OCYLIECTBICHUS;

-yMEHHE TIaHUPOBaTh, KOHTPOJIMPOBATH U OLICHUBATh YUeOHbIE IEHCTBUS B COOTBETCTBHUHM C
IIOCTABJICHHOW 3a/1a4€i U yCIIOBUSMU €€ PEalln3alllH;

-[IOHMMaHUE MPOOJIeMbl, YMEHHE CTABUTh BONIPOCHI, BBIIBUTATh TUIIOTE3Y, AaBATh ONPEIEICHUS
MOHATHSIM, KJIaCCU(PUIIMPOBATh, CTYKTYpUPOBaTh MaTepUa, MPOBOJUThH SKCIIEPUMEHTHI,
apryMEHTHPOBaTh COOCTBEHHYIO MO3HIINIO, POPMYIMPOBATH BBIBOABI M 3aKIIOYCHUS;

- YMEHHE BOCIPUHUMATh, CUICTEMAaTU3UPOBATh U MPEIbABIATH HHPOPMAIUIO B CIIOBECHOM,
o0pa3Hoii, cumMBoIMUECKON (hopMax U nepepadaThiBaTh MOIYYEHHYIO HH(POPMAIIHIO B COOTBETCTBUH C
ITOCTaBJIECHHBIMH 3aJ]a4aMH;

- YMEHHUE NMePeBOANTh HHPOPMALIMIO U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

-yMeHHU€e CBOOOJIHO, TPaBUIILHO U3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM QopMme;

- CIOCOOHOCTh OPTaHU30BHIBATH CBOIO JKU3HB B COOTBETCTBUH C OOIIECTBEHHO 3HAUMMBIMU
MIPeICTaBICHUSIMU O 3/J0POBOM 00pa3e >KU3HHU;

-BBIIIOJIHEHUE [TIO3HABATEIIBHBIX U IPAKTUYECKUX 3a1aHHUM, B TOM YUCIIE C UCIIOIb30BAHUEM
IIPOEKTHOM EATEIIBHOCTH, HA YPOKAxX U B JOCTYITHOM COLIMAILHON IIPAKTHUKE;

- YMEHHUE B3aUMOCHUCTBOBATH C JIIOJbMH, PA0OTATh B KOJJICKTHBE;



- OBJIQJICHUE CBEJICHUSMH O CYIIHOCTH U OCOOCHHOCTSIX 0OBEKTOB, ITPOIIECCOB U SBJICHUM
JNIEUCTBUTENBHOCTH

IIpeaMeTHBIMU pe3ybTaTaMUA OCBOCHHS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI IPOTPAaMMBbI IO XUMUHU
SIBJISIIOTCSL:

B nosunasamenvnoui cipepe:

- 1aBaTh OIpe/IeICHHs U3yUYEeHHBIX MOHATUIN: BEIIECTBO (XUMUYECKHI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKAask PEUIeTKA, BEIECTBO, IPOCTHIEC U CIOXKHBIE BEIIECTBA, XUMUYECKas
¢dbopMyIia, OTHOCUTENBHAS aTOMHAsl Macca, OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca, BaJIEHTHOCTh, OKCH/IBI,
KHUCJIOTBI, OCHOBaHUS, COJIU, aM(OTEPHOCTb, UHIUKATOP, IEPUOANIECCKHUNA 3aKOH, IEPUOINIECKast
cUcTeMa, IepuoAnyuecKas Tabinia, H30TOIbl, XUMUYECKas CBSA3b, MEKTPOOTPUIATEILHOCTD, CTEICHb
OKHCJICHHS); XUMHUYECKas peakius (XMMUYECKOe YpaBHEHUE, OKHUCIIEHUE, BOCCTAHOBJICHHE),
TeHETUYECKAs CBS3b, ANEKTPOIUTHYECKAS AUCCOIHALINS, CKOPOCTh XUMUYECKOM peakinu, TuapoIIn3,
AJUTOTPOTIHA,

- OIHUCHIBAThH JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO MPOBEICHHBIEC IKCIIEPUMEHTBI, UCIIOIB3YS IJIs
3TOrO €CTECTBEHHBIN (PYCCKUIl) SA3BIK U A3BIK XUMUHU;

- ONHCHIBATh U Pa3InyaTh U3yYCHHbBIE KIACChl HEOPTaHUYECKUX COeTMHEHUH, MPOCThIE U CIOKHBIC
BEIIECTBA, XUMUYECKHIE PEAKIINU;

- KJIacCU(UIIUPOBATh U3YUYECHHBIE OOBEKTHI U SIBICHUS;

- HaOJIIOAATh IGMOHCTPHUPYEMBIE i CAMOCTOATEIBHO MPOBOAUMBIE OTIBITHI, XUMUYECKHE PEAKIINH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

- ZIeNaTh BBIBOJIBI M YMO3AKIIIOUCHHS U3 HAOIIOACHUH, N3yYeHHBIX XUMHYECKIX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3yUYCHHBIX;

- CTPYKTYPHPOBATh U3yUSHHBII MaTepuall 1 XUMHUECKYI0 HH(OPMAIIHIO, TOTYYCHHYIO U3 IPYTUX
HUCTOYHUKOB;

- MOJICJIMPOBATh CTPOSHHE ATOMOB JIEMEHTOB MIEPBOTO — TPETHETO MEPUOJIOB (B paMKaX N3yYEHHBIX
nosioxkeHuit Teopuu 3. Pesepdopna), crpoenne npocTerimx MoIeKy.

B yennocmmuo-opuenmayuonnoti cgepe:

- QHAJIM3MPOBATh U OLIEHUBATh MOCIEACTBUS ISl OKPYKAIOLIEH cpeibl ObITOBOM U
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEIIOBEKA, CBA3aHHOM C TIepepabOTKOI BEIIECTB;

-[IOHUMATh 3HaU€HNE HAyYHbIX 3HAHUH JUId afanTaluy 4eJI0BeKa B COBPEMEHHOM JMHAMUYHO
M3MEHSIOMIEMCS ¥ Pa3BUBAIOIIEMCS] MUPE, BO3MOYKHOCTh Pa3yMHOTO HCIIOJIB30BAHUS JOCTIKEHHIA HAYKH
Y COBPEMEHHBIX TEXHOJIOTUH JUIsl JaJIbHEHIIEro pa3BUTHs YeJIOBEUECKOro 00IIecTBa.

B mpyooeoii chepe:

- IPOBOJIUTh XUMHUYECKUH IKCIIEPUMEHT, 00PAIAThCs C BEIIECTBAMH, UCTIOIb3yEMBbIMU B
HKCIIEPUMEHTATHHOM ITO3HAHUY XMMHUH U B TIOBCEAHEBHOM KHM3HH, B COOTBETCTBHUH C TIPABUIIAMHU TEXHUKH
0€301acTHOCTH.

B cipepe 6e3onacnocmu srcusnedeamenvHocmu:

- OKa3bIBaTh MEPBYIO MOMOIIIb [TPU OTPABJICHUSX, OKOTaX U JPYTUX TPaBMax, CBA3aHHBIX C
BELIECTBaMU U J1a00paTOPHBIM 000PYI0BaHUEM.

B pezynomame uzyuenus xumuu 6 Kypce 9 Knacca yueHuk 0013cen

3HATH/IOHUMATD!

- XUMUYECKYIO0 CUMEOIUKY: 3HAKH XUMUUYECKHX 3JIEMEHTOB, (hOPMYJIbl XUMHUYECKUX BEIIECTB U
ypaBHEHHS] XUMHUECKUX PEaKIni;

- eavicHeliuiue XumMuiecKkue nOHAmuUA . XAMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE
aTOMHasi 1 MOJICKYJISIpHAsI MAacChl, HOH, XUMHYECKasl CBsI3b, BENIECTBO, KJIACCH(DHUKAIINS BEIIECTB, MOJTb,
MOJISIpHAsi Macca, MOJIIPHBIN 00beM, XUMHUYECKas peakiys, KjIaccu(puKalus peakuil, 3IeKTPOIUT
Y HEIJIEKTPOJIHT, dJIEKTPOIUTHIECKAs TUCCOIUAIINS, OKHCIUTEIh U BOCCTAHOBUTEIh, OKUCIICHUE U
BOCCTaHOBJICHHE;

- OCHO6Hble 3AKOHbL XUMUN: COXPAHEHHS MAaCChI BEIIECTB, TOCTOSTHCTBA COCTAaBa BEIIECTBA, 3aKOH
ABoOrajipo , NEPUOJUUECKUI 3aKOH;




- IEpBOHAYAJIbHBIE TPEJCTABICHNU 00 OPraHNYECKUX BEIIECTBAX | CTPOCHUE OPraHMYECKUX BEIIECTB ;
YIJIEBOOPOABI- METAH,TaH, ITWIEH; KUCIOPOI0COAEPKAIINE OPraHUUECKUE COETUHEHUS: CIIUPTHI-
METaHOJ1, 3TaHOJI, INIULEPUH; KApOOHOBbIE KMCIIOTHI ; OMOJIOTMYECKU Ba)KHBIE BEILIECTBA : KUPBHI,
YTIEBOBI, )KUPHI, OCIIKH.
yMeThb:
- Ha3b16amMp XUMUYECKHE AJIEMEHTBI, COEIMHEHUS U3yUYEHHBIX KIacCOB;
- 00bAcHAmMb PU3NUECKUI CMBICIT AaTOMHOTO (TIOPSIKOBOI0) HOMEpAa XUMHUECKOT0 JIEMEHTa, HOMEPOB
IPYIIIBI ¥ IIEPUOJA, K KOTOPBIM JIEMEHT IIPUHAUICKUT B iepuogudeckon cucreme . . Menneneesa;
3aKOHOMEPHOCTH U3MEHEHNUs1 CBOMCTB 3JIEMEHTOB B IIPEJiesiaX MaJIbIX U IVIABHBIX MOATPYII; CYIIHOCTh
peakiii HOHHOTO OOMEHa;
- Xapaxkmepu3oeamp XUMUYECKUE 3JIEMEHTHI (OT BOJOPOA 110 KalbliKs) Ha OCHOBE UX IOJIOKEHHUS B
nepuoanueckon cucreme /[I. 1.
MenieneeBa 1 0COOEHHOCTEH CTPOEHHS UX aTOMOB; CBSI3b MEXKY COCTaBOM, CTPOCHHEM M CBOICTBaMU
BELIECTB; XUMUYECKUE CBOWCTBA OCHOBHBIX
KJIAaCCOB HEOPIaHUYECKHX BEILECTB;
- onpedenamp COCTAaB BEUIECTB MO UX (hopMyJiaM, TPUHAIIE)KHOCTD BEIIECTB K OMPEIeICHHOMY KIlaccy
COEMHEHUH, THUIBI XUMHUUECKUX PEAKLUH, BAICHTHOCTh U CTEIICHb OKUCIJICHHSI 3JIEMEHTA B COSIMHEHUSX,
THUIT XUMUYECKOH CBSI3U B COEMHEHMSIX, BO3MOKHOCTbD ITPOTEKAHUSI peaKuil
HMOHHOT0 0OMeHa;
- cocmaegnams HOPMYJIbl HEOPraHUYECKUX COEIMHEHUIN U3yUEHHBIX KJIacCOB; CXEMbI CTPOCHMSI aTOMOB
nepBbix 20 31eMeHToB nepuoandeckoil cuctemsl [. M. MenneneeBa; ypaBHEHUS] XUMHUECKUX PEAKLIU;
- 0Opawampca ¢ XUMUYECKON TIOCYA0M U 1JaOOpaTOpHBIM 000pYy10BaHUEM;
- PaAcnoO3HAGamsb ONLIMHBIM HYyHIEM KUCIIOPOJl, BOAOPOJ, YIJIEKUCIIbIN ra3, aMMHUaK; pacTBOPbI KUCIIOT U
IeJI04el, XJI0puI-, Cyab(har-, KapOOHAT-NOHBI,
- 6bIYUCIAMB MACCOBYIO JIOTI0 XUMHUECKOTO JIEMEHTa 10 (hopMyJie COETUHEHHUS; MAaCCOBYIO JIOJIO
BELIECTBA B paCTBOPE; KOJIMYECTBO BELIECTBA, 00bEM MJIM MACCY 10 KOJIMYECTBY BELIECTBA, 00BEMY UIIU
Macce PeareHTOB UM MPOAYKTOB pEaKIiH;
-IIPOBOJIUTH CAMOCTOSITENIbHBIN MOMCK XUMHUYECKON NH(OPMALIUU C UCTIOIb30BAaHUEM PA3IMUHbIX
MCTOYHUKOB ( HAyYHO- MOMYJISIpHbIE U3/1aHUs, KOMIBIOTEPHbIE HICTOUHUKH JIAHHBIX , PECYPChI
Wnurepuera)
HCII0JIb30BATH NPHOOPETEHHbIC 3HAHNSA W YMEHHMS B NPAKTHYCCKON 1esiTeIbHOCTH M TOBCEIHEBH O
HKUZHU
- Ui 6€30MacHOr0 OOpallleHus ¢ BEIIeCTBAaMH U MaTepHaIaMu;
- 9KOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKpYXKaloIIeH cpene;
- OLICHKH BJIMSIHUS XUMUYECKOIO 3arpsI3HEHUS OKPY>KAIOIIEN Cpeibl HA OPraHU3M YEJI0OBEKa,
- KPUTUYECKOM OIIEHKU MH(POPMAIUH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY;
- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPALUH.

3.CucreMa OLleHKH A0CTHKEHUS IJIAHUPYEeMbIX Pe3y/1bTATOB

[Tpu olLleHKEe YUUTHIBAIOTCSA YHUCIIO M XapaKTep OIIMOOK (CyIIEeCTBEHHbIE MM HECYIIECTBEHHBIE).

CymiecTBeHHbIE OIIMOKM CBA3aHbl C HEJOCTaTOYHOM TNyOMHOM W OCO3HAHHOCTBHIO OTBETA
(HampuMep, YYEHMK HENpaBWIBHO YyKa3zal OCHOBHBbIE TPHU3HAKU IOHATUHN, SBICHHWH, XapaKTepHbIE
CBOMCTBA BEIIECTB, HEMPAaBWJIbHO C(HOPMYIHUPOBaJl 3aKOH, MPaBWIO W T.J. UIM YYEHUK HE CMOT
NPUMEHUTh TEOPETHYECKUEe 3HAHUS s OOBSICHEHUS W TMpeJCKa3aHUs SBJICHUH, YCTaHOBJICHUU
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH, CpaBHEHMSI U KJIacCU(UKALIUU SBJICHUH U T. I1.).

HecymiectBeHHbIE OIMOKU OMpEAETSAIOTCS HEMOJHOTOM OTBEeTa (HampuMmep, YHyLleHHe M3 BUIa
KaKoro-amubo HexapakTepHOro (akra MpH ONHCAHUHM BellecTBa, mporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OIMCKH, JIONYIIEHHBbIE 10 HEBHUMATENILHOCTH (HampuMmep, Ha JBa U Oosee ypaBHEHUMH
peaKkIuii B TOJITHOM HOHHOM BHJIE JIOMYIIIEHA OJTHA OITMOKA B 0003HAYCHHH 3apsiia HOHA).

PesynbraThl 00yueHHsI MPOBEPSIIOTCS B MPOLIECCE YCTHBIX M MUCHMEHHBIX OTBETOB YYAIIHUXCS, a
TaK)X€ IPU BBHIOJHEHUH MU XUMHUYECKOT0 SKCIIEPUMEHTA.

Ouyenka ycmnozo omeema
Ouenka «5»:




* OTBET IOJHBIN U TPAaBWIbHBIN HA OCHOBAHUM U3YYEHHBIX TCOPHIL;

* MaTepuall U3JI0KEH B ONPEAEICHHON TOTUYECKON MOCIIEI0BATETbHOCTH, JINTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIMH.

Ouenka «4»:

* OTBET MOJHBINA U MPAaBUIbHBIA HA OCHOBAaHUH U3YUYCHHBIX TEOPUNL;

* MaTepuasl M3J0KEH B ONPEAENICHHON JIOTMYECKOW IMOCIEA0BATEIIbHOCTH, MPU 3TOM JOMYIIEHBI
JIBE-TPHU HECYIIECTBEHHbIE OLUTNOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

* OTBET MOJHBIA, HO IpPU OSTOM [OIYIICHA CYIIECTBEHHAas OUIMOKa WM OTBET HEMOJHBIMH,

HECBS3HBIN.
Ounenka «2»:

* IIpU OTBETE OOHAPYKEHO HETIOHMMAHKE yUYaIllMMCS OCHOBHOTO COJICPKaHUS y4eOHOTO MaTrepualia
WIM JIOMYLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpBIC YYallUiicss HE MOXET HCIPaBUTh MpPU
HaBOJSLIUX BOMPOCAX YUUTEIIA.

Ouenka nucbMeHHbIX padom

1. Ouenka rsxcnepumenmanbHvIX yMeHUll
OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOICHUS 32 YUallUMHCS U TUCbMEHHOTO OTYeTa 3a paboTy.
Ounenka «5»:

* paboTa BBINOJHEHA MOJHOCTHIO U MTPABUIIBHO, CIIEIaHbI PABUIILHBIC HAOIOICHUS U BBIBOIBL;

* DKCIIEPUMEHT OCYIIECTBJICH IO TUIAHY C YY€TOM TEXHHKH OC€30MacHOCTH W IPaBWJI PabOTHI C
BElIECTBAMH U 000PYIOBAHUEM;

* IIPOSIBJICHBl OPraHU3aLUOHHO-TPYAOBBIE yMEHUS (TOIIEPKUBAIOTCA YMCTOTa pabovero Mecta u
MOPSAZIOK Ha CTOJIe, IKOHOMHO UCIIOJIb3YIOTCS PEaKTUBBI).

Ouenka «4»:

* paboTa BBINIOJIHEHA MPaBWJIBHO, CAENAHbl MPaBUJIIbHbIC HAOIIOACHHS M BBIBOJBI, HO MPH 3TOM
9KCIIEPUMEHT IMPOBEJICH HE IMOJIHOCTHIO JIM JOMYIIEHBI HECYIISCTBEHHBIC OIMUOKH B paboTe ¢
BelIeCTBaMH U 000PyIOBaHUEM

Ouenka «3»:

* paboTa BBIMOJIHEHA MMPaBUIIHLHO HE MEHEe YeM HATOJOBHHY WM JOMYIIeHa CYIeCTBEHHAs OLIHOKa
B XOJI€ DKCIIEPUMEHTA, B 00BSICHEHNH, B ODOopMIIEHHH PaOOThI, B COOIO/IEHUN MPABUII TEXHUKH
Oe3omacHocTH Tpu paboTe ¢ BemecTBaMU U 000OpyJOBaHHMEM, KOTOpas HCHpaBIsSETCS IO
TpeOOBaHUIO YUUTEIS.

Ouenka «2»:

* nomymieHsl aBe (M OoJee) CyIIeCTBEHHBIE OMMOKH B XOJAE JKCIMEPUMEHTA, B OOBSICHEHHH, B
odopmiieHnn paboThl, B COOTIOICHUH MPABIII TEXHUKU 0€30MacHOCTH MPH padOTe C BElIeCTBAMHU
1 000pyI0BaHUEM, KOTOPBIC YUAITUNCA HE MOXKET UCIIPABUTH JaXKe 10 TPEOOBAHUIO YUUTETISI.

2. Ouenka ymeHuil peuiams IKCnEPUMEHMAIbHbBLE 3A0a4U
Ounenka «5»:

* [UIaH PEIIEHUS] COCTABIIEH MPABUIIBLHO;

* MIPaBWJIHHO OCYIIECTBIIEH MOA00P XUMHUECKHX PEAKTUBOB M 00OPYAOBAHUS;

* JIaHO TMOJIHOE OOBSICHEHHUE U CIETIaHbl BHIBOIBI.

Ounenka «4»:

* [UIaH PEIIEHUS] COCTABJICH NMPABUIIBHO;

* IPABUJILHO OCYIIECTBIJICH MOI00p XUMUUYECKHX PEAKTHBOM M 000PYI0OBAHUS, IPH ITOM JOIYIIIEHO
He 6oiee IBYX HECYIIECTBEHHBIX OITMOOK B 0OBSICHEHUH U BHIBOJIAX.

Ounenka «3»:

* [UIaH PEIICHUS] COCTABIIEH NMPABUIIBLHO;

*TIPaBMWJIBHO OCYIIECTBIIEH MOAOOpP XWMHUYECKHX PEaKTUBOB M OO0OPYy/IOBaHUS, HO JIOIMYIICHA
CYIIIECTBEHHAsI OIIMOKa B OOBSICHEHUH U BBIBOJAX.

Ounenka «2»:

* JOMyIICHHI aBe (M Oonee) OMMOKM B IJIAHE PEUICHHS, B MOA00pPE XMMHUYECKUX PEaKTHUBOB U

000py10BaHus, B OOBSICHEHUHN U BBIBOJIAX..



3. Ouenka ymenuil pewiams pacuyemusle 3a0aiu
Onenka «5»:
* B JIOTHYECKOM PACCYKJICHUHU M PEIICHUN HET OMIMOOK, 3a/1aya pelieHa pardoOHAIbHBIM CITIOCOOOM.
Onenka «4»:
*B JIOTHYECKOM PAaCCYXJICHHMH M PEIICHWH HET CYIICCTBEHHBIX OINMMOOK, HO 3ajlaya peIIeHa
HEPAIMOHAIBHBIM CIIOCOO0OM WU JOMYIIEHO He 00JIee IBYX HECYNECTBEHHBIX OITUOOK.
Onenka «3»:
*B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIMIMOOK, HO IOMYIIEHA CYIIeCTBEHHAs OINOKa B
MaTeMaTUYeCKHX pacyeTax.
Onenka «2»:
*UMEIOTCSI CYIIIECTBEHHBIE OIMMOKH B JIOTHYECKOM PACCY>KJICHHH M B PEIICHUU.
4. Ouenka nucbMeHHbIX KOHMPOJILHBIX PAOOM
Onenka «5»:
*OTBET MOJHBIA U IPABWILHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.
Onenka «4»:
*OTBET HETOJHBIN HIIA JOMYIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIMIUOOK.
Onenka «3»:
*paboTa BBIMOJIHCHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHA OJHA CYNISCTBEHHAs OMMOKA W TpU
ATOM JIBE-TPH HECYIIECTBEHHBIC.
Onenka «2»:
*paboTa BBIMOJHEHA MEHBIIIE YeM HAIOJOBUHY WIIM COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

[Tpu olileHKe BBIMIOJIHEHUS! TMCbMEHHOW KOHTPOJIBHOW pabOThl HEOOXOAMMO YUUTHIBATh TPEOOBAHHUS
ennHoro opdorpaduyeckoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO padOTy KOPPEKTHPYET MPEALISCTBYIOIINE MIPU BBHICTABICHUN
OTMETKH 3a YETBEPTh, OJYTO/IUe, TO/.



4. ConepxxaHue Kypca

Pasznea I. TeopeTrnueckue 0CHOBbI XMMHUU
Tema 1. XuMnuyeckue peakuuu U 3aKOHOMEPHOCTH UX MPOTEKAHUSA
CKOpOCTh XMMHUYECKOUN peakli. JHEPreTKa XMMUUYECKUX peakiuili. @akTophbl, BIUSIONIUME Ha
CKOpPOCTb XUMHUYECKHX PEAKIUI
Tema 2.PacTtBopbl. Teopusi 3/1eKTPOJTUTHYECKOH TN CCONUATIAN
ITonsTue 0 pacTBOpax. BelecTsa 31€KTpOIUTHL U HEAIEKTPOIUTEL. MexaHusm
3IEKTPOJUTUYECKON JUCCOLMALIMY BEIIECTB C HOHHOU CBSI3bIO.
MexaHu3m AUCCONMALMK BEWECTB C MOJIAPHOW KOBAaJEHTHOM CBA3BIO.
CunbHble U crabble JIEKTPOIUTHIL.
Peaxiiuu nonnoro oomena. CBoiiCTBa HOHOB.
XHUMHUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB.
XUMHYECKUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB.
XUMHUYECKUE CBOMCTBA COJIEN KaK 3JEKTPOJIUTOB.
I'mpponus cosen.
Pazneua I1. Di1eMeHTBI-HEMETAJIBI H HX BAajKHEHIIIHE COeINHEHHS
Tema 3. O011as xapakTepUCTHKA HEMETA/LIOB
DJIeMeHThI-HEMETAIIbI B IpUpoe U B Ileproanyeckoit cucteme xXumuueckux 3inementos /.M.
Meneneesa.
[IpocTeie BelecTBa-HEMETAIBI, UX COCTaB, CTPOCHUE U CIIOCOOBI MOTYYESHHUS.
Bonopoanbie 1 KUCIOPOIHBIE COCTMHEHHS] HEMETAILIIO
Tema 4. Iloarpynna Kucjaopoaa u eé THNHYHbIE MPEJICTABUTE/IN.
OO6m1ast XxapakTepucTUKa HEMETAIIJIOB TIOATPYIIIBI KUCIOPO/a.
Kucnopoa u 030H. Kpy2oeopom kucnopooa 6 npupooe.
Cepa — mipeacraButens VIA-rpynmsl. Amtotpomnust cepbl. CBONCTBA U IPUMEHEHHUE.
CepoBonopon. Cynbhuasl.
Kucnopoacoaepxaniue coenqunenus cepsl (IV).
Kucnoponcoaep:xamue coequnenus ceps (VI).
Tema S. Iloarpynna a3zora u eé THIUYHBIE NIPEICTABUTEH.
OO1as xapakTeprCcTUKa SJIEMEHTOB MOATPYIIBI a30Ta. A30T — MpeACTaBUTENb VA-TPYMIIbL.
Ammuak. Conu aMMOHHUSL.
Oxkcuapl azora.
A30THas KUCIOTa U €€ COJH.
docdop u ero coenunenus. Kpyeosopom gpocgopa 6 npupode
Tema 6.Iloarpynna yriepoaa
OO01mas xapakTeprcTUKa 3JIEMEHTOB MOATPYIIIBI yriaepoaa. YTriaepoa — MnpeacraButens [VA-
rpynnsl. Anjotponus yriaepoaa. AacopOuus.
Okcuabl yraeposa.
VYrosbHAsI KUCIOTA U €€ COJIN.
Kpemunii u ero coequnenus. Cunukamuas npomvlulieHHOCHb.
Pazpnea II1I. MeTasuibl
Tema 7. O011ue CBOMCTBA METALJIOB
DIIeMEHTHI-METAIUTBI B IPUPOJE U B Iepuoandeckoit cucteme. OCOOEHHOCTH CTPOCHHUS UX aTOMOB.
Kpucrannudeckoe cTpoeHue U (HU3HKO-XUMHUYECKHE CBOICTBA METAJLIOB.
DAEKTPOXUMHYECKHUE MTPOLECChl. DIEKTPOXUMHUUECKUN Psil HANIPSDKEHUN MEeTallIoB.
CnunaBsl. [ToHsITHE KOPPO3UH METAILIIOB.
Koppo3zua memannos u mepvl 60pvoui ¢ Hell.



Tema 8. MeTa/i1bl IVIABHBIX M MOOOYHBIX MOATPYIII

Mertasisl [A-rpynmnsl nepuoanYeckoi cCUCTEMBI M 00pa3yeMble UMH MTPOCTHIE BEIECTBA.
Mertaiubl [IA-rpynmbl IEpUOIUYECKON CUCTEMBI U UX BaKHEUIIIME COSAMHEHHUS.

XKéctrocth Boabl. Poib memannos IIA-epynnut 6 npupooe.

AJIIOMUHHUHA U €r0 COeIUHEHNS.

XKenezo — mpeacraBuTeNb METAIUIOB MMOOOYHBIX MOATPYNI. BaxkHeline coequHeHus xemnes3a

Pa3nes IV. O0mue cBegennsi 00 OpraHnyecKuX coeJHHEHHAX.

Tema 9. YrieBogopoabl

Bo3HMKHOBEHUE U PAa3BUTHE OPraHUYECKON XUMUU — XUMUHU COCIMHEHUH yTIIEpOAa.
Knaccudukanust 1 HOMEHKIaTypa yrieBOJI0POIOB.

[IpenenbHbIe YTIEBOAOPOIbI — ATKAHBI.

HenpenenbHbie yrieBogopoIbl — aJKEHBI.

Henpenenbabie yriieBogopoasl — ankuHbl. [IpupoHbie HCTOYHUKH YTIIEBOIOPOI0B
Tema 10. Kucsiopoacoaep:kamue opranneckue coeJuHeHust
Kucnopoacoaepxaniue oprannueckue coenuHenusi. CoupThl.
KapOoHOBBIE KHUCITOTHI

Tema 11. buosiornyecku Ba)kHble OpraHuvecKue coeJuHeHunsl
buonornyecku BaxXxHble COETMHEHUS] — KUPbI, YTIEBOBIL.

benxn.
Tema 12. YesioBek B MUpe BellleCTB
BemectBa, BpeHbIe A5t 310POBBS YEJIOBEKA M OKPYKAIOIIEH CPeibl.
[Tonmumepsr.
MunepanbHble yI0OpEHUS Ha BallleM y4acTKe.
Tema 13. I[Ipou3BoACTBO HEOPraHUYECKUX BEIIECTB M UX IPUMEHEHHE.
ITonsTHE O XUMHYECKOM TEXHOJOTHH.

[Ipon3BOACTBO HEOPrAaHMYECKUX BEIIECTB M OKPYXKAIOLIAsl CPeaa.
[Tonsitne o metasmypruu. [Ipou3BoOACTBO U MPUMEHEHHE YyTYHA U CTAJIH.



5.Y4yeOunlii mjian

Tembl, packpbIBaloNMe
JAHHBIN pa3ies1 MPorpamMMbI.
Kom4ecTBo 4acos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOE CoaepkaHue 10 TEMaM

XapakTepucTHKa OCHOBHBIX
BU/I0B
NeSITeIbHOCTH YUEHUKA
(Ha ypoBHe y4eOHBIX
AercTBUIl)

Pazpnen I. Teopernueckue ocHoBbI xXuMum (14 u)

1. Xumuyeckne peakiumn
U 3AaKOHOMEPHOCTH HX
nporexkanus (3 4)

1. CkopoCTh XMMHUYECKON PEAKIIMH.
DHepreTuka XUMHUYECKUX PEaKIU.
@akTopsl, BIUAIOIINE HA CKOPOCTh
XUMHUYECKUX PEaKIIUu.

2. IlpakTnyeckasi padora Ne 1.
Brnusinue pa3nuyasix GpakTopoB Ha
CKOPOCTb XUMUYECKOW pEaKIUH.

3. [lonsiTHE O XUMUYECKOM PABHOBECHUHU.
JdemoncTpanuu. 1. 3aBucuMocTb
CKOPOCTH peaKlU OT KOHIIEHTPALUU
pearupyromux BeecTs. 2.
3aBHUCHUMOCTbH CKOPOCTH PEAKIIUU OT
TeMIeparypsl. 3. 3aBUCUMOCTb
CKOPOCTH pEaKLUU OT MPUPOJIbI
pearupyromux BeuecTs. 4. BausHue
KOHIIEHTPALlUU PearupyrouIuX BEIIECTB
Ha XMMUYECKOE paBHOBECHE (HA
IIpUMeEpE B3aUMOJAEHCTBUS XJIOpHIA
xenesa (II1) ¢ ponanuaom kamus).

5. B3aumopeiicTBue nepokcuaa
BOJIOpoJa ¢ okcuaoM Mapranua (VI).
Pacuérnbie 3axaun. 1. Pacuérel no
TEPMOXUMHYECKUM YPABHEHUSIM.
2.Bviuucnenue ckopocmu XumMu4eckou
peaxkyuu no KUHemu4ecKkomy
VPasHeHuio.

Hcnons3oBats BHYTpU- U
MEXITPEIMETHBIE CBA3H.
Ornpenenarb MOHITHS
«TEIUIOBOM 2P (HEKT peakiumy,
«TEPMOXUMHUYECKOE
YpaBHEHHE», «3K30- U
DHJIOTEPMHYECKAs PEAKIH,
«ITyTh IPOTEKAHUS PEAKLIUN,
«3(h(eKTUBHBIC COYTapPEHUS,
«3HEprus akTUBALMNY,
«TOMOTEHHASI CUCTEMAY,
«TeTeporeHHas CucTeMay,
«CKOPOCTH PEAKIIHN»,
«XMMHYECKOE PAaBHOBECHEY.
CocTaBisTh CXEMBbI, TAOIUILIBI,
OIOPHBIE KOHCTIEKTHI,
AIITOPUTMBI.

BoInonHsaTe pacu€Tsl 10
TEPMOXUMHUYECKUM
YPaBHEHMSIM pPEeaKLUi.
Hcrnons30BaTh anropuT™Mel pH
peleHnH 3a1a4

2. PactBopsl. Teopus
3JIEKTPOJIUTHYECKOM
auccouuanmu (11 1)

1. ITonsiTue o pactBopax. BewmecTtsa
AIEKTPOJUTHI U HEAJIEKTPOIUTHI.
MexaHu3M 3JIEKTPOJIUTHIECKON
JIMCCOITUAITNY BEMIECTB C HOHHOM
CBSI3BIO.

2. MexaHu3M QUCCOIMAIIMH BEIIECTB C
MOJISIPHON KOBAJIEHTHOM CBA3BIO.

3. CunpHbI€ U cllabble JIEKTPOJIUTHI.
4. Peakiinu nonnoro oomena. CpoiicTBa
HOHOB.

5. XuMHnueckre CBOMCTBA KHUCIOT KakK
AIEKTPOJIUTOB.

6. XMMHYECKHE CBOMCTBA OCHOBaHHI

[TpoBoauTH HAOMIONEHUS 32
IMOBEIEHUEM BEILECTB B
pacTBopax, 3a XUMHUYECKUMU
PEaKIusAMU, TIPOTCKAIOIIMMH B
pacTBopax.

JlaBaTh onpeaeneHus NOHITUI
«OIEKTPOIHTY,
CHEDJICKTPOITHUTY,
«QIEKTPOIUTHYECKAS
JICCOITHAIIHAS.

Pa3nuyaTh MOHATHE «HOHY.
O0001mAaTh TOHATUS «KaTHOHY,
«AHHOHY.




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

KaK 3JIEKTPOJIUTOB.

7. XMMHUUYECKHE CBOMCTBA COJIEH KaK
AIIEKTPOJIUTOB.

8. 'maponus coneit.

9. O0001eHNEe 3HAHUH 110 TEME 2.

10. IpakTyeckas padora Ne 2.
Pemenuie skcriepuMeHTaIbHBIX 33]1a4 1O
TEeMe.

11. KonTpoabHasi padora Ne 1.
Pacuérnbie 3agaun. Pacuérsl o
XUMHUYECKUM YPaBHEHUSM, €CIIU OJTHO
W3 pearupyrommx BeIecTB JaHO B
U30BITKE.

JdemoncTpanuu. 1. McnbiTanue

BEIIECTB, UX PACTBOPOB M PACIIaBOB Ha
AIEKTPUUECKYIO TPOBOIUMOCTD.

2. BrniusHue pa36aBieHus Ha CTENEHb
nuccouuanuu. CpaBHeHHE
AIIEKTPUYECKON MTPOBOJIUMOCTH
KOHIICHTPUPOBAHHOTO U pPa30aBICHHOTO
pPacTBOPOB YKCYCHOW KHCIIOTHI.

JlabopaTopHbIe ONBITHI.

Ne 1. Peakuun oOMeHa Mex Iy
pacTBOPAMHM JIEKTPOJIUTOB.

Ne 2 [lonyuyeHne HepacTBOPUMBIX
OCHOBAaHMUH U U3YyUYECHHUE UX CBOMCTB

IKCKYPCHS B XUMUYECKYIO
7a00paTOPHIO B IETSIX 03HAKOMIICHHS C
npuémamu paboThl ¢ paCTBOPaMH.
Tema TBopuYeckoii padoTbl. 3HaueHUE
HAY4YHOH TeOpuH JUIsl TIOHUMaHUS
OKpPY’KAIOIIETO MUPA, HAYYHOU U
MPaKTUYECKOH J1eATeTbHOCTH

Uccnenosats cBOMCcTBA
PacTBOPOB 3JEKTPOJIUTOB.
OnuceIBaTh CBOMCTBA BEIICCTB
B X0/1€ IEMOHCTPALIMOHHOTO U
71a60paTOPHOTO
IKCIIEPUMEHTOB.

CoOuroaTh MpaBuIa TEXHUKH
0€30I1aCHOCTH.
XapakTepu3oBaTh yCIOBUS
TEUCHHS PEAKIMi B pacTBOpax
AJIEKTPOJIMTOB JI0 KOHIIA.
O060011aTh 3HAHUS O
pacTBopax.

CocraBisiTh
KJIaCCU(PMKAIIMOHHBIE CXEMBI,
CPaBHHUTEILHBIC U
00o01aroIme TadIULbL.
Hcnons3o0Bate BHYTpU- U
MEXITPEIAMETHBIC CBSI3H.
Pacnio3naBate peakuuu
HOHHOI'0 OOMeHa.

CocTaBysaTh MOHHBIE
YpaBHEHHUSI PEaKIUii.
CocTaBnaTh cCOKpaléHHbIE
VMOHHbBIE YPaBHEHUS PEaKIIUi.
Jenate pacué€rsl Mo
XUMHYECKUM YPAaBHEHUSIM,
€CJIM OJTHO U3 PEArupyrOIINX
BEIIIECTB JaHO B M30BITKE.
OTtOupaTh HHQOPMALIHIO U3
JIPYTHX UCTOYHHUKOB JIJIS
MOJITOTOBKH KPATKUX
COOOIIICHU.

['OTOBUTH KOMITBIOTEPHBIC
MPEe3EHTAIMH 10 TEMe

Pazpean I1. DiieMeHTBHI-HEMeTAJIbI M UX BaXKHelue coenHeHus (24 1)

3. O6mas
XapaKTepUCcTHKA
HeMeTaJL10B (3 1)

1. DnemMeHTbI-HEMETAIIBI B TPUPOJIE U B
[Tepuonnueckoii cucTeMe XUMHUYECKUX
anemenToB .M. Menaeneena.

2. ITpocTbie BeniecTBa-HEMETAILIIBI, UX
COCTaB, CTPOEHHUE U CITOCOOBI

MOy ICHHUSI.

3. BoiopoaHbie ¥ KUCIOPOIHbBIE
COCIMHCHUS HEMETAJIOB.
Jemonctpanuu. 1. O6pa3ipsl IpoCTHIX

Hcnonp30BaTh BHYTpU- U
MCKIIPCIMETHEBIC CBA3H.
XapakTepHu30BaTh XUMHUYECKHE
SJIEMEHTHBI MAJIbIX IIEPHUOOO0B I10
UX TOJIOKEHHIO B
MIEPUOTUYECKON CHCTEME.
Omnpenenars CBONCTBA BEIIECTB
UCXOJS U3 KPUCTAJUTMUECKOTO
CTPOCHUSL.




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

B€IICCTB-HEMCTAJIOB U UX COGHHHCHHﬁ.

4. Iloarpynmna kucJjopoaa
U eé TUIIMYHbIEe
npeacraBureau (7 4)

1. O0mras XapakTepUCTUKA HEMETAIIIOB
MOATPYNIBI KUCIOPO/IA.

2. Kucnopoa u 030H. Kpyeogopom
KUCI0pooda 6 npupooe.

3. Cepa — npencraButeiib VIA-
TPYIIIBL.

Annotponus cepbl. CBOMCTBa U
MIpUMEHEHUE.

4. CepoBonopoa. Cynbhuabl.

5. Kucnoponcoaepxanme CoeIuHEHUS
cepsl (IV).

6. Kucnopoconepkaniue CoeTMHEHUS
cepsl (VI).

7. O6o001marmuil ypok 1o teme 4.
Kpyzosopom cepwi 6 npupooe.
DKonocuueckue npod.iemol, C653aHHbLE C
KUCTOPOOCOOEPACAUUMU COCOUHEHUAMU
cepul

5. IToarpynmna a3ora u eé
TUNIHYHbIE
npeacrapuresiu (6 4)

1. OOmrast XxapakKTepUCTUKA HJIIEMEHTOB
MOArpyIIsl a30Ta. A30T —
MIPEACTABUTEND VA-TPYyNIIbL.

2. Ammuak. Conu aMMOHUSL.

3. IlpakTnyeckasi padora Ne 3.
[TomrydyeHne aMMHaKa M OTBITHI C HUM.
4. Oxcupl a3orta.

5. A30THast KUCJOTa U €€ COJIN.

6. ®ocdop U ero coeAMHEHUSI.
Kpyeosopom ¢ocghopa 6 npupooe

O0600mares 3HaHus U Ae1aTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHMI CBOMCTB
HEMETAJUIOB B MEpUOaX U
rpyIIax nepuoIuIeCKON
CHCTEMBI.

[Iporno3upoBarh CBOMCTBa
HEU3YUYEHHBIX PJIEMEHTOB U HX
COCIMHEHUH Ha OCHOBE 3HAHUHU
o Ilepuoanyeckom 3akoHe
JI.1. MeHnaeneeBa.

Ot6upars nHpOpMAIHUIO U3
JIPYTUX UCTOYHHUKOB JIJIS
MOATOTOBKU KPATKUX
COOOILIEHU.

['oTOBUTH KOMIIBIOTEPHBIE
MIPE3CHTALIUH T10 TEME.
Hab6nronate neMoHcTpUpyeMbie
M CaMOCTOSTEIBHO
MIPOBOJIUMBIE OTIBITHI.
OnuceIBaTh CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE
HaOIOIEHUH 3a UX
MPEBPAIICHUSIMHU.
AHanu3upoBaTh CBOICTBA
HEMETAaJUIOB I10 TTOATPYTIIaM.
O0001maTs 3HaHMS U JI€JIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHMI CBOMCTB
HEMETAJUIOB B MEPUOJAX U
rpynmax nepuogu4ecKoi
CHCTEMBI.

IIporno3uposars cBOMCTBa
HEW3YUYEHHBIX PJIEMEHTOB M MX
COE€IUMHEHHUI HA OCHOBE 3HAHUM
o Ilepuognyeckom 3akoHe
JI.. MenpaeneeBa.
3anuchIBaTh YpaBHEHHS
OKHCIIUTCIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINNA U
peaxiuit HFOHHOTO OOMEHa.
CocTaBiITh
KJIACCU(UKAIMOHHBIE CXEMBI,
CpaBHUTEIBHBIE U
00001marome Tad ULk,
OTIOPHBIE KOHCTIEKTHI.




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

OT6uparh HHPOPMALIHIO U3
JIPYTHX UCTOYHUKOB JIJIS
MOJATOTOBKU KPAaTKUX
COOOLICHUH.

['0TOBUTH KOMITBIOTEPHBIE
MPE3SHTAINH 10 TeME.
[IpoBoAUTH pacuéTsl Mo
YPaBHCHUSM XUMHYECKHX
peaxiuii, UCTIONb3Ysl OHATHS
«MOJISIpHAST Maccay,
«MOJISIPHBIN 00BEMY

6. [loarpynna yriepojaa
8v)

1. O6mas xapakTepucTUKa 3JIEMEHTOB
MOATPYMIIBI YTIEPOaa. YTIEepO —
npeacraButens [VA-rpynnsl.
Amnotponust yrieponaa. AncopOorusi.

2. Okcusl yriepoaa.

3. YronbHast KUCIIOTA U €€ COJH.

4. lpaxkTyeckasi padora Ne 4,
[Tomyuenue oxcuna yriepoaa (IV) u
M3y4eHHE ero cBoicTB. Pacro3naBanue
KapOOHATOB.

5. Kpemnuii u ero coeuHeHusl.
Cunukamuas npomMvluLIeHHOCHb.

6. O6061menue 3Hanui Mo Temam 3—6.
7. Pemienne 3anau.

8. KontpoubHas padora Ne 2.
Jemouncrpanuu. 1. [Toxyyenue
aMMHaKa U UCCIIEIOBAHUE €r0 CBOMCTB.
2. Ilomy4enue 1 UCCIieIOBaHUE CBOWCTB
auokcua yraeposa. 3. OnbIThl,
MOJITBEP K IAIOIIUE O0IINEe XUMUYECKHE
cBoiicTBa kucnot 4./lonyuenue
KpemHuuegou kuciomol.5.KauecTBeHHBIE
peaKIuy Ha aHUOHBI: CYIb(UI-HOH,
cynb(har-uoH, KapOOHAT-UOH, XJIOPHI-
WOH, OpOMUI-UOH, NOJAUI-HOH, HUTPAT-
1oH, ¢ocdaT-moH.

JlabopaTopHblie onbIThI..Ne3
PacnioznaBanue XJ0pua0B, Cyib(haTos,
KapOOHATOB.

Pacuérnbie 3agaun. Beruncnenne
Macchl WK 00bEMa POAYKTA PEaKIIuu
10 U3BECTHOM Macce Wik 00bEMY
MCXOZHOTO BELIECTBA, COAEPIKALLETO
MIPUMECH.




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

TeMbl TBOpPUYECKHX PadOT.
XUMHYECKUE CBOMCTBA 3JIEMEHTOB U UX
POJIb B DKOJIOTUYECKUX Ipoleccax (Ha
IIpUMEpPE U3YYECHHBIX 3JIEMEHTOB IV, V,
VI rpynm).

docdop (a3ot, cenen, 60p).
PacnipocTpanenue B npupojie; coCTas,
CTPOEHHE, CBOMCTBA U POJIb HEMETAIIOB
B TexHocdepe. Kpemuwuii B
MOJTYTIPOBOJIHUKOBOM
npoMeblnuieHHOCTH. CotHeuHble OaTapen

Paznen I1I. Mera/inl (12 4)

7. O6nime cBoMcTBA
MeTaJIoB (4 1)

1. DnemMeHTBI-MEeTaIIbl B IPUPOJIE U B
nepuoanyueckoi cucreme. OcoOeHHOCTH
CTPOEHHS UX aTOMOB.

2. Kpucrannuueckoe CTpOeHHE U
(bu3UKO-XMMHYECKHE CBOICTBA
METAaJIJIOB.

3. DIEKTPOXUMHUYECKHE MTPOLIECCHI.
DNEKTPOXUMHUYECKUH psil HAallPsHKEHUN
METaJIOB.

4. CrunaBsl. [lonsiTue xoppo3uu
METaJIOB.

Kopposus memannog u mepvi 60pbowi ¢
Hell.

demoncTpanuu. 1. OOpa3ibpl METaIIOB
U UX COCIMHEHUH, N3yYEHHE UX
AIIEKTPUYECKON MTPOBOAUMOCTH. 2.
TennonpoBOAHOCTh METAILJIOB. 3.
Mopenn KpUCTAIIMYECKUX PEIETOK
METaJIOB

Hcnonb3oBaTh BHYTPU- U
MEKIIPEIMETHBIE CBA3U.
HccrnenoBaTh cBOMCTBA
M3y4aeMbIX BEIIECTB.
HabnronaTte 1 onuceIBaThH
XUMHYECKHE PEAKIUH.
Onpenensath CBOMCTBA BELIECTB
HCXOMS U3 KPUCTAIIMYECKOTO
CTPOEHUS.

XapakTepru3oBaTbh XUMUYECKUE
AJIEMEHTHI MAJIBIX MIEPUOJIOB 10
HX TIOJI0KEHHIO B
MEPUONYECKON CUCTEME.
O06001marTs 3HaHMS U JIe)IaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX
W3MEHEHHIH CBOMCTB METAIIOB
B [IEPUO/IAX U TpynIax
MEPUONYECKON CUCTEMBI.
IIporno3upoBars CBOMCTBa
HEW3YUYEHHBIX PJIEMEHTOB U MX
CO€IMHEHUI HA OCHOBE 3HAHUU
0 IEPUOANYECKOM 3aKOHE

8. MeTa/uibl I1aBHBIX
¥ Mo004YHBIX moarpynm (8

4)

1. Metannst [A-rpynmnsl nepruoandeckoi
CUCTEMBI M 00pa3yeMble MU MTPOCTHIC
BEIIIECTBA.

2. Metannst [IA-rpynmsl
MEPUOINYECKON CUCTEMBI U UX
BOKHENIINE COCAUHECHUS.

3. XKécTtrocTh BoALL. Poib memannos
l1A-2pynnst 6 npupooe.

4. ATIOMUHUIN 1 €r0 COeAMHEHUSI.

5. XKenezo — npeacTaBUTENb METAILIIOB

Uccnenosats cBOMCTBA
M3y4aeMbIX BEIIECTB.
HaOmronaTte ¥ onMchIBaThL
XUMHYECKUE PEAKITHH.
Habmoate 1eMOHCTpUpYyeMbIe
1 CAMOCTOSTEIIBHO
MIPOBOIMMBIE OITBITHI.
OnuceIBaTh CBOHCTBA
M3y9aeMbIX BEIIECTB HA OCHOBE
HAOJIIOIEHUH 3a UX




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

MOOOYHBIX TToATpyMI. BaxkHeimme
COEJIMHEHUS JKelle3a.

6. O0006I1IeHe 3HAaHMIT ITO TeMaM 7, 8.
7. IlpakTyeckas padora Ne 5.

Pemenne OKCIICPUMCEHTAJIBHBIX 3a7a4 I10

Teme «MeTamb.

8. KontpoJsbHas pa6ora Ne 3.
JemoncTpauumn. 1. Bzaumopeiicteue
METAJIJIOB C HEMETAaJUIaMU U BOJIOH. 2.
I'openue, B3aumMoIelCTBUE C BOJON
JUTUS, HATPUS U KaabLus. 3.
B3anmoaeiicTBre ¢ BOAOM OKCHIA
kasblus. 4. KauecTBeHHbIE peakuy Ha
WOHBI KaJbIUs 1 Oapus. 5. YcTpaHeHue
JKECTKOCTH BOIBL. 6. B3aumoelicTeue
AJIOMUHUS C BOJOM.

JlabopaTopHbie onbIThI. Ne4.
O3HakomiIeHHE C 00pa3laMu CIIJIaBOB
(xomnexius «MeTabl U CIUIaBbI»).
Neo5. KauecTBeHHBIE peakIIuy Ha MOHBI
JKenesa.

Tema TBopuYeckoii padoTbl. MeTaisl
¥ COBpEMEHHOE 00IIIECTBO

MPEeBPALICHUSIMH.

O0600maTe 3HaHUS U AeTaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHUH CBOWMCTB METAJIJIOB
B MIEpUOAX U rpyIIax
MEPUOJNYECKON CUCTEMBI.
[Iporno3upoBarh CBOMCTBa
HEU3YUYEHHBIX PJIEMEHTOB U HX
COEIMHEHUI Ha OCHOBE 3HAHUUI
0 MEPUOUIECKOM 3aKOHE.
3anuceiBaTh YPaBHEHUS
OKUCITUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEaKIUi U
peakiuii HOHHOTO OOMEHa.
CocraBnsaTh
KJIACCU(PUKAIMOHHBIE CXEMBI,
CPaBHHUTEIbHBIC U
00001arone Ta0IUIIbI,
OTOPHBIE KOHCTIEKTHI.
Ot6upats nHpOpMAIHIIO U3
JIPYTUX UCTOYHHUKOB JIJIS
MOATOTOBKU KPATKUX
COOOLICHUH.

['oTOBUTH KOMITBIOTEPHBIE
MIPE3EHTALIUHU 10 TEME.
[Ipou3BoauTh pacy€Thl MO
YpPaBHEHUAM XUMHUUYECKHX
peaKutii, UCTIOIb3Ys TOHATHUS
«MOJISIpHAsi Maccay,
«MOJISIPHBIN 00BEMY,
«TEPMOXMUMHUYECKUE YPABHEHUS
peaxkuuiny, «TemnoBoi 3¢ ekt
peakLum»

Pa3zpgen IV.

OO0mue cBegeHnst 00 OPraHNYECKUX coeJMHEeHUusX (9 1)

9. Yraesoaopoasl (5 4)

1. BO3HUKHOBEHNE U pa3BUTHE
OpraHMYeCKON XUMUU — XUMHUU
COCIMHEHUH YIiIepoa.

2. Knaccudukanus 1 HOMEHKIIaTypa
YTJIIEBOIOPOOB.

3. IlpenenbHbIe YIIE€BOAOPOIBI —
AJIKaHBbI.

4. HenpenenbHbl€ yIIIEBOAOPOIBI —
AJIKEHBI.

5. HenpenenbHble yrieBoaopoasl —
ankuHel. [IpuposHbIE HCTOYHUKH

Habmtonate 1eMOHCTpUpYyeMbIe
U CaMOCTOSITEIIbHO
MIPOBOJIUMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA
M3Yy4aeMbIX BEILIECTB HA OCHOBE
HaOJIFONEHNIT 3a UX
MpEBpaIICHUSIMHU.

CocTaBisATh CTPYKTYpHBIE
(bopMyIIbI OpraHuYeCKUX
BeliecTB. Onpenenars NOHATHS
«TOMOJIOTY, «TOMOJIOTHYECKU




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

YTJIEBOJIOPOIOB

10.
Kucnopoacoaepxamue
opraHuyeckKue
coequHeHus (2 v)

1. Kucnopoacoaepxaniue
opraHuueckue coequHeHus. CoupTsl.
2. KapOGoHOBBIE KUCTOTHI

11. buosoruveckn
Ba’KHbIC OPraHMYeCKue
cOoeIMHEeHUs (KUPBbI,
YIJIeBOAbI, 0eJIKH) (2 1)

1. buonornyecku BaKHbIE COEIUHEHUSA
— KHPBI, YTJICBOJIBI.
2. benku.

Jemoncrpanuu. 1. Komnekus «Hedtp
U HePpTenpoaAyKThI». 2. Moaenu
MOJIEKYJI OPraHU4ECKUX COETUHEHUI. 3.
Bocnnamenenue cnuptoB. 4. ONBITHL,
MOJTBEPKIAIOIINE XUMUICCKHE
CBOICTBa KapOOHOBBIX KHUCIIOT. 5.
Monenb MOJIeKyITbI Oenka. 6.
Jenarypanus 6enka

pAI», KU30MEPHDY.
CpaBHUBaThH CBOICTBA
Mpe/iebHBIX U HEMpeIeIbHbIX
YIJIEBOIOPOOB.

CocraBnsaTh
KJIACCU(PUKAIMOHHBIE CXEMBI,
CPaBHHUTEIbHBIC U
00001aroIe Ta0IuLbL,
OMOPHBIE KOHCIIEKTHI.
[Tonp30BaTbest HHPOpPMALIUEH
U3 IPYTUX UCTOYHHUKOB IS
MOJITOTOBKH KPATKUX
COOOILIEHU.

Hcnons3oBaTh BHYTpU- U
MEXKIPEIMETHBIE CBSI3H.
CpaBHUBATh OPraHUYECKUE
BeleCTBa

C HCOPTaHUYCCKUMHU.
OOBACHATH MIPUUUHBI
MHOT000pa3usi BEIIECTB.
Habmtonate 1eMOHCTpUpyeMbIe
¥ CaMOCTOSITEITLHO
MIPOBOJAMMBIE OTIBITHI.
OmnuceIBaTh CBOKCTBA
M3y4aeMbIX BEUIECTB HA OCHOBE
HaOJIIOEHUIT 3a UX
MPEeBpAIICHUSIMH.
CocraBnsiTh
KJIaCCU(UKAIMOHHBIE CXEMBI,
CPaBHHUTEIHHBIC U
00001marone TadIuIbL,
OTIOPHBIC KOHCTICKTHI.
OtOupats nHpOp™MaIHIo U3
JIPYTHX UCTOYHUKOB JIJIS
MOJITOTOBKU KPATKUX
COOOIIIEHUH.

['OTOBUTH KOMITBIOTEPHBIE
MPE3CHTAIMH 10 TEME

Paznen V. Xumus u sku3nb (7 4)

12. YesnoBek B Mupe
BelecTs (4 1)

1. BemectBa, BpeaHbIe 115 310POBbSI
YeJI0BEKA U OKPY’KAIOLIEN CPEIBI.

2. [Tonumepsl.

3. MuHepasnbHble yA00peHHs Ha BalleM
y4acTKe.

4. IlpakTnyeckas padora Ne 6.

Hcnons30Bate BHYTpU- U
MEXIMPEAMETHBIE CBSI3H.
Hcnonb3oBath NpuoOpeTéHHBIE
3HAHUA U YMEHUS B
MPAKTUYECKON AESITeTbHOCTH 1
MIOBCEIHEBHOM JKM3HU IS




Tembl, pacKpbIBaloIIHe
JAHHBIA pa3/ies1 NPOrpaMMbl.
KouuecTBo yacos,
OTBOIUMBIX HA IAHHYIO0 TEMY

OcHoBHOe CoaepiKaHue IO TeMaM

XapakTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX
JaeficTBUiIl)

MunepanbHbie y100peHus.

HKOJIOTMYECKH TPaMOTHOT'O
MOBEJICHUS B OKPYIKAOLIEH
cpene.

OueHuBaTh BIUSHUE
XUMHUYECKOTO 3arps3HeHUS
OKPYXKAaKOIIEH Cpebl Ha
OpraHH3M 4YeJioBeKa U Jpyrue
JKUBBIC OpPTraHU3MBI.
OT6uparh HHPOPMALIHIO U3
JIPYTHX UCTOYHUKOB JIJIS
MOJATOTOBKU KPATKUX
COOOIIIECHUH.

['0TOBUTH KOMITBIOTEPHBIE
MPE3CHTAIMH 10 TeMe

13. IIpon3BoacTBO
HEOPraHu4vecKHX BellecTB
U X npuMeHenue (3 4)

1. [TousiTHE O XUMHUYECKOI TEXHOIOTHH.

[Tpon3BOACTBO HEOPTAHUIECKUX
BEIIIECTB U OKPYIKAIOIIasi Cpe/a.

2. [lonsTe o MeTaUTypruu.
[Ipou3BOACTBO ¥ MPUMEHEHHUE YyTYHA U
CTaNIH.

3. Konrponbnas padora Ned.
Jemoncrpanun. 1. Konorpammsl u
TUHAMHAYECKOE I10co0ue
«ITpon3BOACTBO CEPHOI KUCTOTHIY.. 3.
Craiiovl 0 xumuueckou mexnonocuu. 4.
Mopenu nmpou3BOACTBA CEPHOM
KUCJIOTEL.

Hcnons3o0Bate BHYTpU- U
MEXITPEIMETHBIE CBA3H.
VYyacTBOBaTh B IPOOIEMHO-
IIOUCKOBOM JEATEIbHOCTH.
CocraBnsiTh
KJIacCU(UKALMOHHBIE CXEMBI,
CpaBHUTEIIbHBIC U
00001maroIe TadIuIbL,
OTIOPHBIE KOHCIIEKTHI.
OtOupats nHpop™MaIuo U3
JIPYTUX UCTOYHUKOB JIJIS
MOJITOTOBKH KPaTKUX
COOOLICHU.

["'0TOBUTH KOMITBIOTEPHBIE
MPE3CHTAINH 110 TEME
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Ob6opynoBanue U MPUOOPHI.

=

KommiekT nopTpeToB y4eHbIX-XUMHUKOB [l CPEIHEN IIKOJIbI.

KommutexT Tabnuil 1o XuMU# It OCHOBHOH IIIKOJIBI.

3. Xumuueckas nocyjaa , 000pyJ10BaHue, XUMUUYECKHE PEaKTUBbI (B COOTBETCTBHH C MPOTrPaMMOi
OCHOBHO IIKOJIBI IO XUMHH)

4. KoMIUIEKT M1apocTepKHEBBIX MOJeNei.

N
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