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IIpenmeTHble pe3yJibTaThI:

OcHOBHBIE NOHATUS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX ITPEICTABICHUI)

BbInyCKHUK HAYYUTCS:

* ONMCHIBAThL CBOMCTBA TBépI[BIX, KUIOKUX, ra3006pa3HHx BCIICCTB, BBIACITAA HX
CYILIECTBEHHbIE TPU3HAKU;

* XapaKTepU30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBaM, yCTaHaBIUBAaTh
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

® paCKphbIBaTb CMBbICJI OCHOBHBLIX XHMHUYECKHX TMOHSITHH «aToM», «MOJICKYJIa»,
«XUMHUYECKUH D3JIEMEHT», «IPOCTOE BELIECTBO», «CJIOXKHOE BEUIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB NPOCTEHIINX BEIIECTB C IOMOIIBIO XUMHUYECKHX (GOpMYyl U
CYIIHOCTb XUMUYECKUX PEAKIUI C IOMOIIBIO XUMUYECKUX YPABHECHUMN;

* BBIYHCIISATE OTHOCUTEIbHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MaccChl BEIIECTB, a TaKXke
MacCOBYIO JIOJII0 XMMMUYECKOI'O 3JIEMEHTAa B COCIMHEHUSAX /I OLEHKUM HX IPAKTUYECKON
3HAYUMOCTH;

¢ CpaBHHUBATL 110 COCTABY OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIU,

* KJ1acCU(UIMPOBATH OKCUIBI 1 OCHOBAHMSI [10 CBOWCTBAM, KUCJIOTHI U COJIU 110 COCTaBY;

* OIIMCBIBATh COCTaB, CBOMCTBA M 3HA4Y€HHE (B MPUPOJE U MPAKTUUYECKON N1€ATEIbHOCTH
YeNI0BEKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPO/IA;

® IaBaTb CPABHUTCIBHYIO XapPaKTCPUCTHUKY XHUMHUYCCKUX OJICMCHTOB U BayKHEHIITNX
COETMHEHUI €CTeCTBEHHBIX CEMEMCTB MIEJIOYHBIX METAJJIOB U TAJIOI€HOB;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKON MOCY0M;

* IPOBOJUTH HECTIOKHBIE XMMHYECKHUE OMBITHI U HAOIIO/ICHHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIECTB B MpOIECCe HMX MPEBpAIICHUH; COOIIOAATh TMpaBWIa TEXHUKH OE30MacHOCTH TIpPH
MPOBEJICHIH HAOIIOICHUN U OIBITOB;

® pa3in4yaTb OSKCICPHUMCHTAJIBHO KHUCIOTBI M HIéJIO‘II/I, IMMOJIB3YACh HHAUKATOPAMU,
OCO3HaBaTh HEOOXOAMMOCThH COOMIOEHUS Mep Oe30MacHOCTH MPHU OOpAIEHUU C KUCIOTaMH U
HIeJI04aMHu.

BbIyCKHUK OJYYUT BO3MOKHOCTb HAYUYHUTHCS !

* IPaMOTHO 00paIaThecs ¢ BEIIECTBaMU B TOBCEIHEBHOM KU3HU;

* OCO3HaBaThb HEOOXOIUMOCTh COONIONEHHMS TPABMJI 3KOJIOIMYECKH Oe30MacHOro
MIOBEJICHUS B OKPYKAOLIEN IPUPOJAHON CpeEaE;

* IOHUMAaTh CMBICI ¥ HEOOXOAMMOCTh COOJIOACHUS MNpEeNNUCAHUM, MpeJlaraéMblX B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHH U ap.;

* CIOJIb30BAaTh IMPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TIPU  BBINOJIHEHUH
MCCJIEIOBATEIBCKUX MPOEKTOB M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyUYEHHUS U pacHoO3HaBaHUS
BELIECTB;

® pa3BUBaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTb, MCIIOJIB3YyA CpCACTBA yCTHOI\/'I n
NUCbMEHHOW KOMMYHHUKAIMM Ipu paboTe ¢ TeKcTaMd Y4yeOHMKAa M JIOMOJIHUTEIbHON
J'II/ITepaTypOI\/'I, CIIpaBOYHBIMHU Ta6J'II/IHaMI/I, MIpOABJIATE T'OTOBHOCTH K YBAXCHHIO WHOM TOYKH
3peHust IpHU 00CYKAECHUU PE3yIbTaTOB BHIIIOJHEHHOM padoThI,

* 00BLEKTUBHO OLICHHUBATh I/IH(I)OpMaHI/IIO 0 BCIIECTBaX MW XHUMHYCCKUX IIpoLeccCax,
KPUTUYECKH OTHOCHUTHCSI K TICEBJIOHAY4YHOM HWHGOpMalnu, HEZ0OPOCOBECTHOW peKiame,
Kacarolleics UCTIOIb30BaHUs Pa3IMYHbIX BEILIECTB.

Ilepuoguuecknii 3akOH M NEPUOAMYECKAs CUCTEMA XMMHMUYECKHUX  DJIEMEHTOB
. . MenneneeBa. CTpoeHue BelecTBa

BbInyCKHUK HAy4uTCS!

® KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKHUE OJJICMCHTBI Ha MCTaJlJIbl, HEMCTAJIJIbI, 3JICMCHTHI,
OKCHJIBI U THUIPOKCHJIBI KOTOPHIX aM(OTEPHbI, U MHEPTHbIE AJIEMEHTHI (ra3bl) JUIsI OCO3HAHUS
BAKHOCTH YIIOPSAJOYECHHOCTH HAyYHBIX 3HAHUU;

* pacKpbIBaTh CMBICI IepuoanYecKoro 3akoHa /. 1. Menneneesa;




* OMMCHIBATh M XapakTepu3oBaTh TaOMUUHYIO (OpMYy NEPUOIUYECKON CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaThb COCTAaB AaTOMHBIX SIEP M PACHpPEIECIICHHE 4YHCIIa 3JIEKTPOHOB II0
AJIEKTPOHHBIM CJIOSIM AaTOMOB XUMHUYECKHX 3JIEMEHTOB MAalbIX II€PUOJIOB NEPUOAMYECKON
CUCTEMBI, a TAK)KE KaJIus U KaJIbLIKs;

* pa3nauyaTh BUJIbI XUMUYECKOU CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh 3JEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUYECKUMH
CBA35IMHU Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS X KPUCTAIMYECKUX PELIETOK:
VMOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX, METAJUINYECKHUX;

* XapaKTepU30BaTh XMUMHMUYECKUE DJIEMEHTbl U UX COEIMHEHUS HA OCHOBE IOJOXKCHUS
3JIEMEHTOB B MEPHOJMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHMS X aTOMOB;

* ONMCBHIBATh OCHOBHBIE 3Tanbl OTKpbITUA . 1. MenaeneeBbIM NepuoguYECcKOro 3aKoHa
U TNEePUOJUYECKOW CHUCTEMbl XMMUYECKHMX 3JEMEHTOB, *H3Hb M MHOIOOOPa3HYI0 Hay4dHYIO
JIESITENIBHOCTD YUYEHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYECHHUE MEPUOJIUYECKOTO 3aKOHA U
IIEPUOIUYECKON CHCTEMBI XUMUYECKUX 351eMeHTOB 1. 1. Menneneena;

* OCO3HABaTb HAyyHbIE OTKPHITHS KaK pe3yibTaT JUIMTENbHBIX HAOJIIOJICHUH, OIBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHU.

BbIIyCKHUK OJYYUT BO3MOYKHOCTb HAYUHUTHCS !

* OCO3HaBaThb 3HAYEHHWE TEOPETHUECKUX 3HAHUM JJIs NPAKTUYECKOH JesATeNbHOCTU
4eJI0BEKa;

* OIIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOI'O aHAJIN3a;

* IPUMEHATh 3HAaHUA O 3AaKOHOMEPHOCTAX IEPUOJUYECKOM CHUCTEMBl XMMHYECKHX
AJIEMEHTOB JIJIs1 OOBSICHEHUSI U IIPEJIBUJICHUS] CBOWCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MHPOPMALMOHHYI0 KOMIETEHTHOCTh IOCPEICTBOM YINIyOJeHUs 3HaAHUN 00
MCTOPUU CTAHOBJICHUSI XUMUYECKOW HAayKH, €€ OCHOBHBIX IOHATUMN, IEPUOIUYECKOT0 3aKOHA KaK
OJIHOTO M3 B&XKHEHIIMX 3aKOHOB INPUPOABI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAyKH U
TEXHUKHU.

MHoroo0pa3ue XMMUYEeCKUX peaKIuii

BbInyCKHUK HAy4YuTCS!

* OOBSCHATh CYyTh XUMHUECKHMX TIPOLECCOB W UX MPUHLUIHUAIBHOE OTIUYHE OT
bu3nyecKux;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEaKLIN;

* YCTaHABJIMBATh MPHUHAJUIEKHOCTh XMUMHMUYECKON peakluu K ONpeAeaEéHHOMY THITY IO
OJTHOMY M3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBY HCXOAHBIX BEIIECTB U
INPOAYKTOB peakUuM (peakluyd COEAUHEHMsI, pPa3JIoKEHHUs, 3aMelleHHus u oOMeHa); 2) 1o
BBIJICJIEHUIO WJIM TOTJIOLIEHUIO TEIJIOTHl (PeaKkIMU SK30TepPMUYECKUE U SHAOTepMHUYecKue); 3)
[0 W3MEHEHHUIO CTENEeHEW OKHUCIIEHUS XUMUYECKHUX OJJIEMEHTOB (peakuuu OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE); 4) 110 00paTUMOCTH Mpoliecca (peakuu o0paTUMble U HEOOpaTHUMBIE);

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XMMUYECKUX PEaKLIUii;

* Ha3bIBaTh ()aKTOPHI, BIUSIOLINE HA CMEIIEHNE XUMHUECKOTO PABHOBECHS,

* COCTABJISITh YPABHEHUS DJICKTPOJIUTHYECKOW AUCCOLMALIMU KHUCIOT, LIEJIOYEH, CONei;
NOJIHBIE M COKpalEHHbIE MOHHBIE YPAaBHEHUS peakuuil oOMeHa; ypaBHEHHS OKHUCIMTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUii;

* IPOrHO3UPOBATh NMPOJYKThI XUMHUECKUX peakiuii Mo GpopMmysiaMm/Ha3BaHUSIM HCXOHBIX
BEIIECTB; OMPEESITh UCXOIHbIE BELIECTBA 110 (hOpMyJiaM/Ha3BaHUAM MPOJAYKTOB PEaKIINH;

* COCTaBJIATh YPAaBHEHHUS PEAKIUI, COOTBETCTBYIOLINX MTOCIEI0BATEIBHOCTH («LEMOYKEN)
MpeBpaleHU HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBIIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKH, CBHUJIETENILCTBYIOLIUE O NPOTEKAHUU
XUMHYECKON PEaKLINN;




* IPUTOTOBJISATH PACTBOPHI C OMPEAEIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIIECTBA;

* OIIpPEACINIATh XapaKTep Cpelibl BOAHBIX PACTBOPOB KHCIOT M IIEIOYEH MO M3MEHEHUIO
OKpAaCKH MHJIUKATOPOB;

* MPOBOAUTH KaYECTBEHHBIE PEAKIIMU, MMOATBEPIKIAIOIINE HAIMYUE B BOJHBIX PAaCTBOpPAX
BEIIECTB OTACIbHBIX KATHOHOB M aHHOHOB.

BEIIIYCKHHK HOJIYYHUT BO3MOXKHOCTh HAYUHTRLCS

* COCTABJISITh MOJICKYJISIPHBIE W MOJIHbIC MOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTHL MPUMEPHl PEaKIUi, MNOATBEPKIAAIOIMINX CYIIECTBOBAHUE B3aMMOCBSI3U
MEXy OCHOBHBIMH KJIACCAaMU HEOPTraHUYECKHUX BEIECTB;

* IPOTHO3UPOBATh PE3YJbTAaThl BO3ACHCTBUSA pPa3IUYHBIX (HAaKTOPOB Ha HM3MCHECHHE
CKOPOCTH XMMHUUYECKOU PEaKLIUH;

* POTHO3UPOBATh PE3yJIbTaThl BO3JACHCTBUS pa3IMYHBIX (AKTOPOB HA CMEIICHUE
XUMHUYECKOT'O0 PAaBHOBECHSI.

MHoroob6pasue BeniecTs

BEIITYCKHHMK HAYYUTCS:

* OIIPEACINIATh MPUHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEHIECTB M0 MX Ha3BaHUSM;

* OIIPEACIIATh BAJICHTHOCT U CTENEHb OKUCIICHHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJISATh (POPMYJIBI HEOPTraHWYECKHX COCAMHEHUN IO BAJICHTHOCTSIM M CTCIICHSIM
OKHCJICHUS 3JIEMEHTOB, a TAK)KE 3apsijiaM MOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHMUU U COJICH;

* O0BSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PHU3UYECKUX U XUMUYCCKUX CBOMCTB MIPOCTHIX
BEIIECTB (METAJUIOB W HEMETAJIOB) W HMX BBICHIUX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XHMHYECKHE CBOWMCTBA, XapaKTEpHblE [UIsl TPYNI OKCHUJIOB:
KHCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bpIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEpHBIE M KaXIOTO M3 KIACCOB
HEOPraHWYECKUX BEUIECTB: KHCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTh  NPUMEPBl  PEaKUUi, MOATBEPKIAOIINX  XHUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI U COJIEH;

* ONPEACNIATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTENb B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIN OallaHC (711 M3YUYEHHBIX PEaKIuil) 1mo
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH  J1aOOpaTOpHBIE OMBITHL, TMOATBEPXKAAIONINE XUMHUYECKHE CBOICTBa
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

* IPOBOJUTH J1a0OpaTOPHBIE OMBITHl IO TMOJYYCHHUIO U COOHMpaAHHIO Ta3000pa3HBIX
BEIIIECTB: BOJIOPOJIa, KHUCJIOPOJa, VYIJIEKUCIOro Ta3a, aMMHaKa, COCTABJISTh ypaBHEHUS
COOTBETCTBYIOUIUX PEAKIIUI.

BEIIYCKHHMK HOJIYYHUT BO3MOKHOCTh HAYUHMTELCS .

* IPOrHO3UPOBATh XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS;

* MPOTHO3UPOBATh  CIMOCOOHOCTh  BEIIECTBA  MPOSIBIATH  OKHCIUTEIBHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C y4ETOM CTEMEHEW OKUCIEHUS AJIEMEHTOB, BXOJSIINX B €ro
COCTaB;

* BBISIBJISITh CYLIECTBOBAHHME T'€HETHMYECKOM B3aMMOCBS3M MEXKAY BELIECTBAMHU B PSAY:
MPOCTOE BEMIECTBO — OKCHUJ — THAPOKCU]T — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOWMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* MPUBOJIUTH TIPUMEPHI ypPaBHEHUN pPEaKIUid, JEKAMKUX B OCHOBE MPOMBIIUICHHBIX
CIoco0O0B TMOJTy4YEeHUsI aMMHUaKa, CEpHOUM KUCIIOTHI, UyTyHa U CTaJIH;




* ONUCHIBATh (PU3NUECKHE M XMMUYECKHE MPOIECCHI, SBISIONINECS YacThI0 KPYrOBOPOTa
BELLECTB B IPUPOJIE;

* OPraHU30BBIBAaTh, IMPOBOJUTH YUYCHHYECKUE IIPOEKTHl I10 HCCIICJOBAHUIO CBOWCTB
BEIIIECTB, UMEIOIINX BaKHOE MPAKTUYECKOE 3HAUCHHE.

MeTanpeaMeTHble pe3yJIbTAThI:
8 Kiacc
peryJasiTUBHbIE
Onpeznenenne NOCIEI0BATEIBHOCTA TIPOMEKYTOUHBIX IIEJIeH ¢ Y4ETOM KOHEUHOTO Pe3yibTara;
COCTaBJICHHUE IUIaHA U TTOCIIEIOBATEILHOCTH ACHCTBUI C IOMOIIBIO YUUTEIIS
[TpenBocxuiieHne pe3ynbTaTa U ypOBHS yCBOCHHS 3HAHUH
BripaboTka kpuTepreB U 0OHapyKeHNE OTKIIOHEHUH M OTIIMYHIA OT STajJoHa
CamocrosTenbHOE BHECEHHE HEOOXO0AUMBIX JIOTIOJIHEHHUH B TUIaH U CIIOCO0 ACHCTBUS B ClIydae
PACXOKICHUS ITAJIOHA, PEATLHOTO JICHCTBUS U €To pe3yJbTaTa
Briienenue u 0co3HaHME y4YaIlIMMUCS TOTO, YTO YK€ YCBOCHO U YTO €IIE HYKHO YCBOUTh
NMo3HaBaTeJIbHbIE
Br16op Hanbosee 3(h(heKTHBHBIX CIIOCOOOB PEIICHNUs 33434 10/ PYKOBOJCTBOM YUHTEIIS
Pedrexcust cnoco0oB 1 ycinoBHid AEHCTBUI; KOHTPOJIb U OI[EHKA IPOLIEcca U PE3yJIbTaToB
JIEMCTBHS I10J] PYKOBOJICTBOM YUHTEJIS;
Bb160p OCHOBaHMIA M KPUTEPHEB JJIsl CPAaBHEHUS; YCTAHOBIICHUE MPUYMHHO-CIECTBEHHBIX
CBsI3€H; BBIJBHIKCHHE TUIIOTE3; UX 000CHOBAHUE
dopmynupoBaHe IPOOIJIEM U CO3AaHUE CIIOCOOOB PEIICHUS IIPOOIIEM TBOPUECKOTO U
MIOMCKOBOTO XapakTepa Mo/ PyKOBOJICTBOM YUHTEIS,
KOMMYHHKATHBHBIE
Ymenne nepepadarbiBaTh MHPOPMALUIO HA OCHOBE aHAIN3a U CHHTE3a

9 xmmacc

peryJasiTuBHbIE

YMeHne caMoCTOSTeNNbHO TUIAHUPOBATH Iy TH JOCTHXKEHHSI 1IeJIei, OCO3HaHHO BBIOMPATH
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHNs] Y4eOHBIX U MTO3HABATEIbHbIX 33124
CamocrosTenpbHOE BHECEHHE HEOOXOAMMBIX JIOTIOJIHEHHUH B TUIaH M CIIOCOO ACWCTBUS B CIydae
pPacX0oX/IEHUS 3TANOHA, PEaTbHOTO JIEHCTBUS U €ro pe3yibTara

Oco3HaHMe KauecTBa U YPOBHSI YCBOCHHUS

CamocrosTenbHbIi BbIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOBI pelIeHus 3a/1a4
CamocrositenbHas pediiekcus Crioco00B M YCIOBHUH IEUCTBUIN; KOHTPOJIb U OIICHKA MpoIiecca u
pe3yabTaToOB JeHcTBUS

no3HaBaTeJbHbIE

Br10op ocHOBaHUI M KpUTEPHUEB [T CPaBHEHUS, KilaccUPUKays 00bEKTOB; OBEIECHHUE 1101
MIOHSATHE; BBIICTICHNUE CIICACTBUIN; YCTAaHOBJICHUE NPHUYNHHO-CIICJACTBEHHBIX CBS3CH;
dopMysrpoBaHUEe MPOOJIEM U CAMOCTOSATENIBHOE CO3/IaHNe CIIOCOOOB pelIeH s MpodiieM
TBOPYECKOTO U MIOMCKOBOT'O XapaKkTepa

KOMMYHHMKATHBHbIE

YMmenne nepepadarbiBaTh MHPOPMAIIMIO HA OCHOBE aHAIHM3a U CHHTE3a

JIN4HOCTHBIE Pe3yJIbTAThI:

Vuamuiics JOJKEH:

3HaTh M IOHUMATh. OCHOBHBIC I/ICTOpI/I'-IeCKI/Ie CO6I)ITI/I${, CBs3aHHBIC C paSBI/ITI/IeM
XUMHUH U 00IECTBa; JOCTH)KEHUS B 00JIACTH XUMUU U KYJIbTypHbIE TpaAuLMU (B YaCTHOCTH,
HAy4YHBIC TPAAMIIMH) CBOCH CTpaHBI; OOIIEMUPOBBIE JOCTHUKEHHS B 00JaCTH XUMHUU; OCHOBBI
310poBOro o0Opa3a >KW3HU; TMpaBWIa TOBEICHUS B UYPE3BBIYANHBIX CHUTYaIUSIX, CBS3aHHBIX C
BO3JICHCTBHEM DAa3IMYHBIX BEIIECTB; COLMAIBHYIO 3HAYUMOCTh M COJEpKaHHEe MpodeccHii,
CBSI3aHHBIX C XMMHEH; OCHOBHBIC MPaBa M 00s3aHHOCTH TPaKAaHWHA (B TOM YHCIIC YYaIIerocs),
CBA3aHHBIC C JINYHOCTHBIM, HpO(l)eCCI/IOHaIII)HBIM 1 JXU3HCHHBIM CaMOOHpeI[eJ'IeHI/IeM;




UCIIBITBIBATh: YYBCTBO T'OPJOCTH 38 POCCHICKYI0O XHMHUECKYIO HAyKy M YBaXXCHHE K
I/ICTOpI/II/I cc pa3BI/ITI/ISI; YBa)KeHI/IC nu HpI/IHHTI/Ie I[OCTI/I)KGHI/II\/’I XUMHHU B MI/Ipe, yBa)KeHI/Ie K
OKpY’KarolMM (Y4aluMcs, YIUTEISIM, POJUTEISAM W Op.) — YMETh CIylmaTh M CIbIIATH
HapTHepa, HpI/I3HaBaTL HpaBO KaxXa0ro Ha CO6CTB€HHOC MHCHHUC U HpI/IHI/IMaTB peH_IeHI/IS'I C
yY4E€TOM IIO3MIMH BCEX YYaCTHHKOB;, CaMOYBaXEHHE M 3MOIMOHAIBLHO-IIOJOKUTEIHLHOE
OTHOIILIEHUE K Cce0e;

MPU3HABATh: IICHHOCTh 3J0pPOBbsl (CBOETO W JAPYTUX JIOJEH); HE0O0XOAUMOCTh
CaMOBBIPAKCHUS, CAMOPEAIN3aIliH, COLHATBHOIO TPU3HAHMS,

OCO3HaBaThb. T'OTOBHOCTH (I/IJII/I HCI‘OTOBHOCTL) K CaMOCTOATCIBbHBIM HOCTyHKaM nu
JNCHCTBUAM, MPUHATHIO OTBETCTBEHHOCTH 3a MX PE3yJIbTaThl; TOTOBHOCTH (MJIH HErOTOBHOCTB)
OTKpBITO BBIpa)KaTB U OTCTanmBaTb CBOK IIO3UIUKD U KpI/ITI/I‘-IHO OTHOCUTBCA K CBOHUM
MOCTYIIKaM;

MPOSBIIATE: T0OPOKENTATENBHOCTD, IOBEPUE U BHUMATEILHOCTD K JIOASM, TOTOBHOCTH K
COTPYIHUYECTBY M Jpyx)O0e€, OKa3aHWUI0 TOMOIIM HYXIAIOUUMCS B HEW; yCTONYHMBBIN
MO3HABATENIbHBII WHTEpEC, WHUIMATHBY U JIIOOO3HATEIbHOCTh B HM3YYEHHH MHpa BELIECTB U
peaKiui; UEeIeyCTPEMIEHHOCTh M HACTOMYMBOCTH B JOCTH)KEHUU ILEJIE€H, TOTOBHOCTh K
NPEOAOJCHUIO  TPYAHOCTEH; YOEKIECHHOCTh B  BO3MOXKHOCTH  IIO3HAHUS  HPUPOJIBL,
HEOOXOAMMOCTH Pa3yMHOTO MCIOJIB30BAHUS JTOCTHKEHUN HAYKH U TEXHOJOTHUM JUIsl pa3BUTHUS
00I111eCTBA;

YMETh: YCTAHABJIMBATh CBSI3b MEXKIY LEIbIO M3YYEHUsS XMUMUU U TEM, JUJI 4YEro OHa
OCyIIECTBIIsIeTCS (MOTUBAaMH); BBIMOJIHATH MPOTHOCTHUYECKYIO CAaMOOIICHKY, PETyIUPYIOLIYIO
AKTUBHOCTh JINYHOCTH HA JTall€ €€ BKIIOYEHWS B HOBBIM BHJ JESITEIBHOCTH, CBSI3aHHBIN C
HAYaJIOM M3yYEHHUs HOBOTO Y4YeOHOTrO MpeAMETa — XHMHH; BBIMOIHITh KOPPHUTHUPYIOLIYIO
CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM H3YyYECHUS XHUMUU U BHECEHUH
HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TallaM M CHOCO0aM HM3Y4YEHHs Kypca XUMUU;
CTPOUTH KU3HEHHBIC M TPOPECCHOHATBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIHATBHO-
UCTOPUYECKHUX, MOJUTHYECKMX W HOKOHOMHUYECKUX YCIOBUH; OCO3HABaTh COOCTBEHHBIE
LEHHOCTH M UX COOTBETCTBHE NMPUHUMAEMbIM B JKM3HHM PEUICHUSIM; BECTH JUAJIOI HAa OCHOBE
PaBHOINIPABHBIX OTHOIIEHWH U B3aUMHOIO YBaXXEHUS;, BBIIEIATh HPABCTBEHHBIM aCHEKT
MOBEJICHUSI W COOTHOCUTH TIOCTYNKH (CBOM W JIPYTUX JIOAECH) M COOBITHS C TPUHSATHIMHU
ATUYECKUMHU HOPMaMH; B IIPEEnax CBOMX BO3MOXHOCTEN NMPOTUBOJECHCTBOBATH JACHCTBUAM U
BIUSHUSIM, TIPEJCTABJISIONIMM yTPO3y JKH3HHU, 3J0POBbI0 M OE€30MaCHOCTH JIMYHOCTH U
o01iecTBa.



PA3SJEJ Il. COAEPKAHUE

B cucrteme ecrecTBeHHOHAYyYyHOro 00pa3oBaHMUs XMMUS KaK y4eOHBIM peIMET 3aHUMAaEeT
BRXHOE MECTO B II03HAHMM 3aKOHOB MPHUPOJbL, (HOPMUPOBAHMM HAYyYHOW KapTUHBI MHUDA,
CO3/IaHUHM OCHOBBI XMMHUYECKHMX 3HAaHUH, HEOOXOIMMBIX JUIS TOBCEIHEBHOW J>KU3HU, HAaBBIKOB
3JI0pPOBOT0O U 0E30I1aCHOIO JUIsl YesloOBeKa U OKpY’Karollel ero cpeipl oOpasa KU3HH, a TAKKE B
BOCIIMTAHUU IKOJIOTMUYECKOMN KYJIbTYpHI.

VYCHEemHOCTh M3y4eHUs XUMHU CBS3aHA C OBJIQJCHUEM XMMHYECKHM  SA3BIKOM,
coOuro/IeHreM TpaBui 0e30macHOil paboThl MpPU BBIMOJHEHHMH XUMHYECKOTO SKCIEPUMEHTA,
OCO3HAaHMEM MHOTOUYNCIICHHBIX CBA3€H XUMUU C IPYTMMH NIPEAMETaMHU HIKOJIBHOTO Kypca.

[Iporpamma BKJIIO4aeT B ceOS OCHOBBI HEOPraHWYECKOH M OPraHUYECKOH XUMHH.
['maBHOM uJeeil mporpamMMbl sBISIETCA CO3/aHUE 0a30BOro KOMIUIEKCA ONOPHBIX 3HAHUHM 110
XMMHH, BBIPAKECHHBIX B (POPME, COOTBETCTBYIOIIECH BO3pacTy 00yJaIOIIHXCSl.

B coxepxaHum JaHHOrO Kypca IIpeICTaBiI€Hbl OCHOBOIIOJIAralolIMe XHMHUYECKHE
TEOPETUYECKHUE 3HAHUS, BKIIOYAIOIINE U3YyUEHHE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH MX
CBOICTB OT CTpOEHMS, MPOTHO3UPOBAHNE CBOMCTB BEILECTB, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN
XMMHYECKMX NPEBpPAlICHUM W IyTeH yNpaBlIeHUS MMM B LEIAX [ONY4YEHMs BEILECTB U
MaTepUasoB.

TeopeTnueckyr0o OCHOBY M3y4€HUs HEOPraHWYECKOW XHUMHUHU COCTABJIIET AaTOMHO-
MoOJIEKyJIsipHOE yueHue, llepmoanmueckuit 3akon .M. MenneneeBa ¢ KpaTKUMH CBEACHUAMH O
CTPOCHUM AaTOMa, BMJAX XUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSX IIPOTEKAaHUS XUMHUYECKHUX
peaKuHuii.

B wusydeHum Kypca 3HauMTeIbHAas POJIb OTBOAUTCS XHMHUYECKOMY 3KCIEPUMEHTY:
NPOBEICHUIO MPAKTHUECKUX M J1a0OPaTOPHBIX paboT, OMUCAHUIO PE3YJIbTATOB YYCHHYECKOTO
9KCHEPUMEHTA, COOJIIOICHHUIO HOPM U IIpaBUIiI Oe301acHoOi paboThl B XUMUUECKOH J1abopaTopuu.

Peanuzanus gaHHOM mporpaMMmbl B IIpoliecce OOy4YeHHs MO3BOJIUT OOydaroluMcs
YCBOMTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIUH U MTOHATH POJIb U 3HAYEHHE XUMHUH CPEU APYTHUX
HayK O IIPHUPOJIE.

Nzyuenne npeamera «XvMHsS» B 4yacTH (OPMHUPOBAHUS y OOYyYarOIIMXCS HAy4HOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HaONIO/CHHE, W3MEpPEHHUE, IKCIEPHUMEHT,
MOJICIUPOBAHKUE), OCBOEHHUS NPAKTUYECKOTO TPUMEHEHHUs] HAayuYHBIX 3HAHUNH OCHOBAHO Ha
MEXIPEAMETHBIX  CBsI3AX ¢ mnpeameramu: «buonorus», «leorpadus», «Mcropus»,
«Jluteparypa», «Marematuka», «OCHOBBI 0€30MAaCHOCTH JKU3HEAEATENbHOCTHY, «Pycckuit
A3BIK», «DPu3nKay, «IKOIOTUIN.

IlepBoHayajbHBIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Tena u BemectBa. OCHOBHbIE METOJbl MO3HAHUS: HAOIIOACHUE,
U3MEpEHHE, IKCIIEpUMEHT. PU3NYECKUE U XMMHUUYECKHE SBICHUS. UMCThIE BELIECTBA U CMECH.
Cnoco0On1 pazneneHusi cMeceid. AtoM. Morekyna. XUMHAYECKHM 3JIEMEHT. 3HAKU XHUMHUYECKUX
aneMeHTOB. [IpocTble M coXHBIE BenlecTBa. BalleHTHOCTb. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. Xumuueckue (opmynsl. Mupekcsl. OTHOCUTENbHas aTOMHas U MOJEKYJspHas
Maccel. MaccoBasl 10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUU. 3aKOH COXPAHEHMsI MacChl
BellecTB. Xumuueckue ypaBHeHMs. KoadduuumeHTsl. YcnoBusS M NPU3HAKU MPOTEKAHUS
XUMHUYECKHUX peakiuil. Moip — equHMIa KoJarudecTBa BemecTsa. MossipHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuil sneMeHT M mpoctoe BemecTBo. O30H. CocraB Bo3myxa.
Ousnyeckue M XUMHYECKHE CBoOMcTBa kuciopoaa. IlomyueHne M npuMEHEHHE KHCIOPOJA.
Tennooil 3¢pdexr xumuyeckux peakuuil. [loHsTHe 00 3K30- U HHIOTEPMUUYECKHX DPEAKLIUAX.
Boaopon — XMMHYECKUI JIEMEHT M IIPOCTOE BeleCcTBO. PU3MUECKUE U XMMUYECKHE CBOMCTBA
Bostopona. Ilomyyenue Bogopona B naboparopuu. ITomyuenne Bogopoga B MPOMBIIUIEHHOCTH.



[Tpumenenue Bomopoa. 3akoH ABoraapo. MosspHblii 00beM ra3oB. KauecTBeHHbBIC peakiny Ha
ra3oo0pa3Hble BellecTBa (KHCI0po, Boxopon). OObeMHBIE OTHOILIECHHS I'a30B MPU XUMHUECKUX
peakumsX.

Boaa. PacTBopsl

Bona B mpupoae. Kpyrosopot Boasl B npupoje. Pusndeckue U XUMHUYECKUE CBOMCTBA
Bozbl. PactBopel. PactBopuMOcTh BemecTs B Boae. KoHuenTpanus pactBopoB. MaccoBas 10
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUIT

Oxkcunpl.  Knaccudpukamusa. Homenknatypa. ®Dusnyeckue CBOMCTBA  OKCHJIOB.
XuMmuyeckue cBoicTBa OKcuIoB. [lomyueHne u npumeHeHue OKcuaoB. (OCHOBaHUS.
Knaccudukanus. Homenknarypa. @usnueckue cBoiictBa ocHoBaHMM. [lomydeHne ocHOBaHUM.
XuMHYecKue CBOWCTBa OCHOBaHWU. Peakius nHewrpammzanumu. Kucnorel. Knaccudukarnms.
Homenknarypa. ®usnueckue cBoHcTBa KUCHOT. [lodmyueHme u IpUMEHEHUE KHUCIOT.
Xumudeckue cBoucTBa KUCIOT. IHaukaTopel. I3MeHeHne OKpacKyu MHIMKATOPOB B Pa3IMYHBIX
cpenax. Comu. Kmaccudukanus. Homenknarypa. dusndeckue cBoiictBa coneid. [lonyuenue u
IIPUMEHEHNE coyie. XMMHMUYECKHE CBOMCTBA COJIeH. ['eHeTnueckas CBs3b MEXIY KilaccaMu
HEOopraHuyeckux coequHeHuil. [Ipodbaema 6e30macHOro UCHOIb30BaHUS BEHIECTB M XUMUUYECKUX
pEaKUHil B TOBCEIHEBHOM KU3HU. TOKCUYHBIE, TOPIOYME U B3PHIBOONACHBIE BEMIECTBA. bbITOBAs
XUMHUYECKASI TPAMOTHOCTb.

Crpoenne aroma. Ilepmoanyeckuii 3aK0H U NMepUOANYECKAS CHCTEMAa XHUMHYECKUX
jemenToB [I.1. MeHnaeseeBa

CrpoeHue aroma: spo, SHeprerudeckuil ypoeHb. CocTaB siipa aToma: IMPOTOHBI,
Heutponbl. M3otommbl. I[lepuonnueckuii 3akon .M. MenneneeBa. Ilepuoauueckas cucrema
xumuyeckux anemeHToB .M. MenneneeBa. ®@u3HUECKUl CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpAa XHMMHMYECKOrO »JJIEMEHTa, HOMEpa TIpyNNbl M MEpUOAa NEPUOJUYECKONW CHCTEMBI.
CrpoeHue »SHEpreTMYecKUX ypoBHEM aromMoB mepBbIX 20 XUMHUYECKMX 3JIEMEHTOB
nepuoanueckor cucremsl .M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB aTOMOB
XUMHYECKHUX DJIEMEHTOB U MX COCIMHEHHH Ha OCHOBE IIOJIO)KCHMS B IEPUOJMYECKON CHUCTEME
JI.1. MenneneeBa u crpoeHns aroma. 3HaueHue [lepuonnyeckoro 3akona /I.11. Menneneesa.

Crpoenne BemecTB. XuMuueckasi cBsi3b

DNEeKTPOOTPULIATETbHOCTh aTOMOB XMMUUYECKHX 3J€MEHTOB. KoBaJeHTHas XUMUYECKas
CBSI3b: HEMOJspHAs U nossipHas. [loHsTHE O BOAOPOJHON CBSI3U U €€ BIMSHUM Ha (U3NYECKUE
CBOMCTBAa BEIIECTB Ha ImpuMepe Boabl. MoHHas cBsS3b. Meraminueckas CBsA3b. THIbI
KPUCTAITIMYECKUX PEIIETOK (aTOMHAsl, MOJEKYJApHas, HOHHAsI, METAJUINYECKas). 3aBUCUMOCTh
(bu3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKON PeIeTKH.

XuMHUYeCKHE peaKIu

[IoHsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. PakTopbl, BIMAIOIIME HAa CKOPOCTH
xummuueckon peakuuu. [lonstue o kxaranmuszarope. Knaccuduxanus XxumMuuecKuX peakuuid 1o
pa3IMYHBIM NPU3HAKAM: YKUCIY M COCTABY HMCXOJHBIX M IOJYYEHHBIX BEIIECTB; U3MEHEHHIO
CTEIEHEN OKUCIIEHUS! aTOMOB XMMUYECKHUX 3JIEMEHTOB; IOTJIOIIECHHUIO WIIN BBIJICJICHUIO YHEPTUU.
DNEKTPONUTHYECKAsT JUCCOIMANUsA. DJIEKTPOJIUTh M HeANnekTpoiauThl. Monbsl. Kartnonsl u
aHUOHBI. Peaknuu HOHHOrO o0OMEHa. VYCIOBUS NPOTEKAaHUS peaKIUid HOHHOrO oOOMeHa.
ONEKTPOIUTHYECKAss JUCCOLMALUs KHCIOT, wienodyed u  cosed. CreneHb OKHUCIIEHUS.
OmnpeneneHne CTENEHU OKHUCIEHUS AaTOMOB XUMHUYECKHX JJEMEHTOB B COCIUHEHHUSX.
Oxkucnurens. BoccranoBurens. CynHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

MeTajliibl M X COCAMHEHUS

ITonoxxeHne MeTaulIOB B IMEPUOJUYECKOM CHUCTEME XMMHMYECKUX dieMeHToB JI.M.
MenneneeBa. Metaimel B mpupojae U oOmue crnocoObl ux mosrydeHus. Oomue dusndeckue
cBoiictBa MeTaimioB. OOmuMe XUMHUYECKHE CBOMCTBA METAJIOB: PEAKIUU C HEMeTaJUIaMu,
KHUCJIOTaMH, COJISIMH. DJIEKTPOXUMHUYECKUN psii HanpshkeHuil MetamioB. Lllenounsie meTamisl u
ux coenuHenus. [llenodyno3eMenbHbIE METAUIBI U UX COCMHEHUS. AMOMUHUNA. AMQOTEPHOCTh



okcuaa W ruapokcuaa amomuHus. Kenezo. CoenuHEHUs Kejle3a M UX CBOMCTBA: OKCH/IBI,
rugpokcuabl u conu xenesza (11 u II).
Hemetamasl 1V — VII rpynn u ux coeguHenust
[lonoxkeHne HeEMETAUIOB B IEPUOJUYECKOM CHCTEME XMMHUYECKHUX diemeHToB ..
MenneneeBa. O0mme cBoiicTBa HeMeTaUIOB. ["aJloreHsl: pu3nUecKue U XUMHYECKUE CBOMCTBA.
CoenuHeHus TajJOTeHOB: XJOPOBOJOPOJ, XJIOPOBOJOpoAHas kuciota u ee conu. Cepa:
bu3nvecKue U XUMHUYeCKre CBOMCTBA. COETUWHEHHUS CEephl: CEPOBOJOPOJ, CYJIb(HUIABI, OKCHIIBI
ceppl. CepHasi, CepHUCTasi U CEPOBOJOPOAHAS KHCIOTHI M WX coiid. A30T: (usmueckue u
xuMHYeckne cBorictBa. AMMuak. Comm amMonus. OKCUIBI a30Ta. A30THAs KHCIIOTa U €€ COJIH.
®docdop: pusnueckue u xummuueckue cpoiicta. Coenunenus ¢ocdopa: okeua pocdopa (V),
oprodochopHas KUCIOTa W €€ COJMU. YTIepold: (HU3MYeCKHe W XHMHYECKHE CBOWMCTBA.
AmtoTponust yriaepoaa: anMas, rpadut, kapouH, ¢yiepensl. CoenuHEeHUs yriepoaa: OKCHIbI
yriepoaa (II) u (IV), yronsHas kuciiora u ee conu. KpemHuii u ero coeiuHeHuS.
Tunel pacyeTHBIX 3a1a4:
1.Beruucienne MacCoOBOM J0JM XMMHYECKOTO AJIEMEHTa 1Mo (popMysie COeTuHEHUS.
YcraHoBieHUEe mpocTerineid (GopMysbl BemIeCTBA MO MACCOBBIM JOJSIM XHMHYECKUX
9JIEMEHTOB.
2.BpruncneHuss M0 XMMHWYECKUM YpPaBHCHUSM KOJWYECTBA, O0OO0BEMa, MAacChl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, MAaCCE PEareHTOB MM MPOAYKTOB PEAKIIHH.
3.Pacder MaccoBoii 10U pacCTBOPEHHOTO BEIIIECTBA B PACTBOPE.
Tembl mpakTHYEeCKUX padoT:

1. JlaboparopHoe o0opyaoBaHHE U IpHEMbl oOpaieHus ¢ HuM. llpaBuna
Oe30omacHOi paboThl B XUMHUYECKOH J1ab0paToOpuu.

2. OuncTKa 3arpsi3HEHHOI TOBapEHHOM COJIH.

3. [Ipu3Haku npoTeKaHUs XUMUYECKUX PEaKIHH.

4, [TonydyeHue KMCIOpoaa U U3y4YEHHUE €Er0 CBOMCTB.

S. [TonmyueHue BoJI0poJia U U3yUYEHHUE €TI0 CBOMCTB.

6. [IpuroroBnenue pacTBOPOB C  ONPENEICHHOM  MacCOBOWM  JOJeH
pPacTBOPEHHOI'O BEUIECTBA.

7. Pemenune »skcrnepuMeHTaNbHBIX 3a7ad M0 TeMe «OCHOBHBIE KIIACCHI
HEOPraHMYECKUX COCIUHEHUIN.

8. Peakuuu nonsoro ooMeHa.

9. KayecTBeHHBIE peakIlui Ha HOHBI B PaCTBOPE.

10. [lomyueHwe amMMHaKa U H3yYeHHE €TO CBOICTB.

11.  TlomyueHue yrieKHCIOro ra3a u U3y4eHHue ero CBOMCTB.

12.  Pemenwue sKcmepuMeHTANbHBIX 3amad mo Teme «Hemerammer IV — VII
IPYMI U UX COEAUHEHUI».

13.  PemeHue »SKCIEepUMEHTATIBHBIX 337ad 1O TeMe «MeTaliel W HX

COCOUHCHU .



PA3JEJI I11. TEMATHUYECKOE IINTAHMPOBAHUE

Ne Pa3znen/Tema KOJIM4EeCTBO YacOB IO KjaccaM
m 8 Kiacce
BCETO K/p n/p
a/p
1 | Beenenue 6 - 1
2 | ATOMBI XUMHYECKUX DJIEMEHTOB 9 1 -
3 | I[IpocTeie BemecTBa 7 1 -
4 | CoenyHECHUS XUMUYCCKHUX DJICMCHTOB 13 1 1
5 | M3MeHeHus, NpONCXOAAIINE C BEIeCTBAMHU 14 1 2
6 | PactBopenue. PactBopsl. Peakiiun nonHoro oomena u OBP» 19 1 2
Bcero 68 5 6
Ne | Paznen/Tema KOJIMYECTBO YacoB 110 KjaccaM
m 9 kaacc
BCEro K/p n/p
a/p
1 OO61mas xapakTepucTUKa XUMUYECKIX JIIEMEHTOB U 14 1 -
XMMHYECKHUX PEaKIUi
2 MeTtamibl 18 1 3
3 Hemeramsr 26 1 3
4 O0600111eH1e 3HaHUH IO XUMHH 32 KYPC OCHOBHOU IIKOJIBI 10 1 -
Bcero 68 4 6




