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[NOACHUTEJIbHAA 3AIINCKA

Pabouas nporpaMmma 1o XuMum npeaHadHadcHa Ajid 11 xmacc u pa3pa60TaHa Ha OCHOBC CJICAYIOIIUX HOPMATHBHO-TIPABOBBIX
JOKYMCHTOB:

- @enepalibHbI TOCYyIapCTBEHHBIH 00pa3oBaTeIbHBIA CTaHIApT cpeaHero odmero obpazoBanus (IIpukas
MunucrepcTBa oOpazoBanus U Hayku P® ot 17 mag 2012 r. Ne 413 ¢ u3MEHEHUSIMH U JOMOJHEHUSMHU OT: 29
nexabpst 2014 r., 31 gexadbpst 2015 ., 29 utons 2017 r.)

- O6pazoBarenbsHas nporpamma MBOVY «Taceesckast COLLL Noly

- Vuebnsiii mmad MBOYVY « Taceesckas COILL Nely;

- [lomosxenue o pazpaboTke W yTBEpX ACHUN pabodnX MporpamMM y4eOHBIX MMPEAMETOB, KypCOB, JUCHUILUIHH (MOTyIIe)
B MBOYV «TaceeBckasCOII Ne 1y;

- ABropckas mporpamma O.C.I'abpuensina

HHaHprCMbIe pe3yiabTaThI

JInyHOCTHBIE:
YV evinycknuxa 6yoym cpopmuposano:

¢ JIpUHATHC KU pcalu3alus HeHHOCTeﬁ 3A0PpOBOIo M 0e30macHoro o6pa3a KHN3HU, 6epe>I<Hoe,
OTBCTCTBCHHOC n KOMIICTCHTHOC OTHOIICHUC K CO6CTB€HHOMy (1)I/I3I/I‘IGCKOMy n
TNICUXOJOTNUYCCKOMY 30O0POBBIO,

* HENpHUATHE BPEIHBIX IPHUBBIUEK: KypPEHUs, YIOTPEOICHHS aJKOT0JIs, HAPKOTHKOB,

® TOTOBHOCTh M CIIOCOOHOCTH O6y‘IaIOHII/IXC$I K CaMOpPa3BUTHUIO U CAMOBOCIIMTAHHUIO B COOTBETCTBUU C
O6HI€‘-IGJIOB€‘-I€CKI/IMI/I LHCHHOCTAMHU U UJCaJIaMU I'paKJIaHCKOI'0 O6HI€CTB8,;

® yBaXXEHUE K CBOEMY HApOJ]y, UyBCTBO OTBETCTBEHHOCTH Nepel PonMHOMN, roploCTH 3a CBOM Kpaid,
cBoro Ponuny;

® IIPpUHATHC TyYMaHHUCTHYCCKUX HGHHOCTCﬁ, OCO3HAHHOC, YBAXUTCIIBHOC M IIO6pO)KCJIaTeJII)HOG
OTHOIICHHC K APYTrOMY YCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUIO;

® pa3BUTUE KOMIIETEHLMH COTPYIHHUYECTBA CO CBEPCTHHKAMM, B3POCIBIMH B 00pa3oBaTENIbHOM,
001IeCTBEHHO-TI0JIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIEATEIbHOCTH;

® YyBCTBO F'OPJOCTHU 32 POCCUNCKYIO XMMHUYECKYIO HAYKY;
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOpPA30BaHMIO, HA MPOTKECHUU

BCEH KU3HM; CO3HATEIIbHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KAaK YCIOBHUIO YCIEITHON
po¢eCCUOHAIBPHON U 00IIIECTBEHHON e TEIbHOCTH;

® DOSKOJIOTMYecKas KyJlbTypa, OepexHoe OTHOIICHHE K pPOJHON 3emiie, MPHUPOJHBIM OoraTcTBaM
Poccun; moHnMaHue BIMSIHHS YEJIOBEKa Ha OKPYIKAIOIIYIO CpPelly, OTBETCTBEHHOCTh 32 COCTOSTHUE
MPUPOJHBIX PECYPCOB; YMEHHsI M HAaBBIKM PAa3yMHOTO MPUPOJONOIb30BAHUS, HETEPIHMOE
OTHOIICHUE K JICHCTBHSIM, IPUHOCSIITIM BpPE]] IKOJIOTHH;
® O0CO3HaHHBIM BBIOOp Oynaymielt mpodeccuu Kak MyTh U CIOCOO peamu3aluu COOCTBEHHBIX
KU3HECHHBIX TUIAHOB,;
MeranpeamerHbie:
MertanpenmMeTHbIe pe3yNbTaThl OCBOCHUS OCHOBHOW 00pa30BaTeIbHON MPOTpaMMBbl MPEACTABICHBI
TpeMmsl TPyIaMu YHUBEPCATbHBIX YUeOHBIX IEHCTBUM.
Pezcynamuenvie ynusepcanvhoie yueonvie 0eicmeus

Bbll’lyCKHuK Hayyumcs.:

®  CaMOCTOSITEIFHO OMNPEACNATh IIeNIU, 3a/l1aBaTh MapaMeTPbl M KPUTEPHH, MO KOTOPHIM MOXKHO
OTIPEICTNTh, YTO IeJIb IOCTUTHYTA;

e OIICHMBATh BO3MOJKHBEIC IIOCIEICTBUS JOCTHIKEHUS IIOCTABJICHHOM 1I€IM B JIESITEILHOCTH,
COOCTBEHHOM JKM3HU W KU3HH OKPYXKAIOIIWX JIOJICH, OCHOBBIBASICH HAa COOOPaKCHHUSIX JITHKU U
MOpaJIH;

® CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a]]aul B 00pa30BaTeNIbHOM NEATEIbHOCTH U KU3HEHHBIX



CUTyalUsX;

* OLEHHMBATh PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepuallbHbIe PeCypChbl, HEOOXOUMBIE IS
JOCTUKCHMSI IIOCTaBJICHHOM LIETIH;

* BBHIOMpATH MyTh JOCTHKEHUS LIEJIH, TNIAHUPOBATH PEIICHUE MOCTABICHHBIX 3a7a4, ONTUMU3UPYS
MaTepHaIbHbIE U HEMATEPUAIIbHBIE 3aTPATHI;

®  OpraHu30BbIBaTh 3()(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOJUMBIX ISl JOCTUXKEHHSI TOCTABICHHOM
LIEJIH;

®  COIOCTABJIATH ITOJIYYCHHBIN PE3yNbTaT ACATEIBHOCTH C IIOCTABICHHON 3apaHee LENbIO.

Ilo3nasamenvnvie ynugepcanvHvle yueOHble OCliCMEUs

Bbll’lyCKHuK Haydumcs:

* UCKaTh W HAXOAWUTh OOOOMIEHHBIE CIIOCOOBI pELICHHs 33/]ad, B TOM 4YHCIE, OCYIIECTBIATH
pa3BEPHYTHII MHPOPMAIIMOHHBIM TMOUCK M CTaBUTh HA €ro OCHOBE HOBbIe(YyueOHbIE U
M03HaBaTeNbHbIC)3a0auu;

® KPUTUYECKU OIICHMBATh U MHTEPHPETUPOBATH MH(GOPMAIIMIO C Pa3HBIX MO3UIMI, pacliO3HaBaTh U
(buKkcupoBaTh NPOTUBOPEUUS B UHPOPMAITMOHHBIX UCTOYHUKAX;

® UCNONb30BaThb  pa3jMyYHblE  MOJEIbHO-CXEMAaTHUYECKHUE  CpeACTBa  JUIsl  IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHHH, a TAKXKE MPOTHUBOPEUYUH, BBISIBICHHBIX B HH(POPMAIIMOHHBIX
HUCTOYHUKAX;

® HAXOJUTh U MPOBOJUTH KPUTHUUECKHE apTyMEHThI B OTHOIICHUH JCUCTBUHN U CYXXIEHUU JPYroro;
CIIOKOMHO ¥ Pa3yMHO OTHOCUTBCS K KPUTHYECKUM 3aMEYaHHUSIM B OTHOLIEHUU COOCTBEHHOTO
CY>KICHHSI, pACCMAaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJUTh 32 pPAMKH Yy4yeOHOro TMpeaMeTa M OCYUIECTBIATH II€JICHANPABICHHBIA TMOUCK
BO3MOXKHOCTEH JIJIs IIMPOKOI0 IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS;

* BBICTPaMBAaTh WHIUBUAYAIbHYIO OOpa30BaTENIbHYIO TPAEGKTOPHUIO, YYUTHIBAs OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYypCHBbIE OTPAaHUYCHNUS;

¢ MCHATH U YACPKUBATH PA3HBIC IMO3HUIINHA B IM03HABaTCIILHOM JACATCIIbHOCTH.

Kommynuxamuenvie ynusepcanvhnoie yueonvie oeiicmeusn
Buvinycknux nayuumcsi:

®  OCYHIECTBJIATH JEIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTpH
o0Opa30BaTeNbHON OpraHu3aluy, Tak U 3a €€ npeaesamu), noAdUpaTh MapTHEPOB Ui JI€I0BOM
KOMMYHUKAIIMH HMCXOIS W3 COOOpaXCHHWH pe3yTbTaTHUBHOCTH B3aMMOJCHCTBHS, a HE JIMYHBIX
CHMIIATHI,

* IIpH OCYIIECTBIICHHUH TPYIMIIOBOW pa0OTHI OBITh KaK PYKOBOIUTENEM, TaK W YJICHOM KOMaHJbI B
pa3HBIX pOJX (TeHepaTop UAEH, KPUTHK, HCIIOHUTENb, BEICTYTIAIONINH, SKCIEPT U T.1I.);

* KOODAMHUPOBaTh ¥  BBIIONHATH pabOTy B  YCJIOBUSX PEAITBHOTO, BHPTYAIBHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

* pa3BEPHYTO, JIOTUYHO U TOYHO M3J1araTb CBOIO TOYKY 3pEHHS C HCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

® pacrmo3HaBaTh KOH(MIUKTHBIE CHUTyallMd W MPEeNoTBpamaTh KOH(MIUKTHI J0 aKTUBHOU (asbl,
BBICTpPAMBaTh JEIOBYIO M O0pa30BaTEIbHYI0 KOMMYHUKAIIHIO, U30eras JUYHOCTHBIX OIICHOYHBIX
CYKJICHHH.
IIpenmerHbie:

BBIHVCKHHK Ha 0a30BOM YPOBHC HAYYUTCA:

® pacKpbIBaTh Ha MPUMEpaAX PoJib XUMHUHU B (POPMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUpa U
B IIPAKTUYECKON ACATEIbHOCTU YEJIOBEKa;



JEMOHCTPUPOBaTh HAa IPUMEpPAX B3aUMOCBS3b MEXKIYy XUMHEHM M JPYTMMH €CTECTBEHHBIMHU
HayKaMH;

pacKpbIBaTh HA MPUMEpPaX MOJOKEHUSI TEOPUH XUMUYECKOro cTpoeHus: A.M. bytiepoga;
noHuMaTh (usnueckuit cmpicn Ilepuoanyeckoro 3akoHa [I.MI. MeHneneeBa M Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa30BaHHbBIX UMU

BCIHICCTB OT JJICKTPOHHOI'O CTPOCHUA ATOMOB;

OOBSACHSATH IPUYMHBI MHOTOOOPA3Hs BEUIECTB HA OCHOBE OOIIMX MPEICTAaBICHNUH 00 UX COCTaBe U
CTPOCHHH;

NPUMEHATh MPaBWIa CHUCTEMAaTHYEeCKOW MEXIyHapOJHOW HOMEHKIATYpbl Kak CpelCcTBa
pa3IuueHus U UACHTH()UKAIIMY BEIIECTB 10 UX COCTaBY M CTPOCHHIO;

COCTaBJIATh MOJICKYJISIPHBIE M CTPYKTYPHbBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHUTENEH
MH(OPMAIMU O CTPOSHHUH BEI[ECTBA, €ro CBOMCTBAX M MPHHAIICKHOCTH K ONPECTICHHOMY KIlaccy
COCIMHECHH;

XapaKTepHU30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOIMCTBAM, YCTaHAaBIMBATh
NPUYUHHO-CJIEICTBEHHBIE CBS3U MEX/y JaHHBIMH XapaKTEPUCTUKAaMH BEIIECTBA;

MPUBOANTE MPUMEPHl XUMUYECKUX PEAKINH, PACKPBHIBAIOUINX XapaKTEPHBIE CBOHCTBA THUITMYHBIX
MPEJCTaBUTENCH KIACCOB OPTaHMYECKUX BEUIECTB C LENbI0O MX WACHTH(QHKAINUA U OOBSICHEHUS
00JIacTH IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHHWsI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHHWHA O THIIaX
XMUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

WCIIOJI30BATh 3HAHUS O COCTAaBE, CTPOCHUHN W XUMHUECKUX CBOWCTBAX BEIIECTB Ui OE30MACHOTO
MIPUMEHEHHS B IPAKTUYECKOH EATETLHOCTH;

NPUBOJIUTH TPUMEPHl TPAKTUYECKOTO HCIOIb30BaHUS IPOAYKTOB MepepaboTku HepTH H
IPUPOTHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCIMHEHHMH (MONMATUIICHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOT'O BOJIOKHA);

IIPOBOJIUTH OMBITHI [0 PACIIO3HABAHUIO OPTaHMYECKUX BEUIECTB: INIMIEPUHA, YKCYCHOM KHCIIOTHI,
HenpeAeabHbIX JKUPOB, TIIOKO3bl, Kpaxmaia, O€JIKOB — B COCTaBe MHIIEBBIX MPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;

BJaJeTh MpaBWIaMH M TpHeMaMu Oe30macHoil paboThl C XUMHUYECKUMH BEIIECTBAMU U
1a00paTOpPHBIM 000PYI0OBAHUEM;

YCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH pEaKIuH W CMEMICHHS XHUMHYECKOTO
PaBHOBECHS OT PA3UYHBIX (DAKTOPOB C IETBIO ONMPEICTICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

NIPUBONUTH TIPUMEPHI THAPOIIN3a COJICH B TIOBCEAHEBHOM KU3HH YEIIOBEKa,

MPUBOINTH PUMEPHI OKHCITUTEITbHO-BOCCTAHOBUTEIIFHBIX ~ peaKIuit B pupo/e,
MIPOU3BO/ICTBEHHBIX MPOIIECCaX U KU3HEAEATEIbHOCTH OPraHu3MOB;

MPUBOANTH TPUMEPHl XUMHUYECKHUX PEaKIUii, pPacKphIBAIOIINX OOIIHMe XUMHYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — METAJUIOB H HEMETAJIIOB,

MPOBOJIUTH PAcueThl Ha HAXOXJIEHUE MOJIEKYJISIpHOH (hOpMyJbl YII€BOAOPOAA IO MPOIYKTaM
CTOpaHMs U MO €ro OTHOCUTENbHOU IUNIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

BJIaJIeTh MPaBUIIaMU 0€301acHOr0 0OpaleH sl C €IKUMHU, TOPIOUYUMH ¥ TOKCUYHBIMH BEIIECTBAMH,
cpeacTBaMu ObITOBOW XMMUU;

OCYNIECTBIISITh MOMCK XUMHUYECKOW HWH(POpPMArMM TIO0 HAa3BaHUAM, HWACHTH(DHUKATOPAM,
CTPYKTYpPHBIM (hOpMyJiaM BEIIECTB;

KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH XUMUYECKYI0 HH(OpPMAIHMIO, COIEPKAIIYIOCS B
COOOMICHUAX CPEACTB MaccoBoi mMH(popmaruu, pecypcax MHTEpHETA, HaydHO-MOMYISAPHBIX CTAThIX C
TOYKHA 3pPEHHUS ECTECTBEHHOHAYYHOW KOPPEKTHOCTH B IIEISX BBIABICHUS OIMMOOYHBIX CYXICHHA U
(dhopmupoBaHUsS COOCTBEHHON TTO3UITNH;



® IIpPEACTaBIATh NYTH pELIEHUS TI00aJbHBIX MPOOJIEM, CTOSIMIMX Mepe] YeIOBEUECTBOM:
IKOJIOTHUECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIb XUMUU B PEUICHUH 3TUX MPOOIIEM.

BrITycKHHK Ha 0a30BOM YPOBHCE ITOJYYHUT BO3ZMOXKHOCTh HAYUYHUTHCA.

® JUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHHE W DBOJIIOIMIO OPraHUYECKOM XUMHUU KaK HAyKd Ha
Pa3IMYHBIX UCTOPUUECKHUX ATAlaX €€ pa3BUTHS,

® JCIOJIb30BaTh METOJbl HAY4YHOrO T[IO3HAHUS TIPU BBIOJHEHUM TMPOEKTOB U  Yy4eOHO-
HCCIIEIOBATENILCKUX 3a7ad 10 W3YYCHHUIO CBOKHCTB, CIIOCOOOB MONYYCHHS W PaCloO3HABaHUS
OpPraHUYECKUX BEUIECTB;

® OOBSCHATH TPHUPOIY U CHOCOOBI OOpa30BaHUS XHMHUYECKOH CBSI3U: KOBAJICHTHOW (MOJSPHOM,
HETIOJISIPHOW), MOHHOM, METaUIMYEeCKOW, BOJOPOJHOM — C IICJIBI0 OMPEISICHUS XUMHUYECKOMN
AKTHBHOCTH BCILICCTB;

® YCTaHABIIMBATh TE€HETUYECKYIO CBSI3b MEXK/IY KJIACCAMH OPraHUYEeCKUX BEIIECTB I 000CHOBAHUS
MPUHITAITAATLHON BO3MOXXHOCTH TOJYUYEHHUs OPTraHWYECKUX COCIMHEHHMHA 3a/JIaHHOTO COCTaBa M
CTPOCHUS;

® YCTaHaBJIMBATh B3aMMOCBSI3H MEXKIY (aKTaMH M TEOPHUEH, MPUYUHON U CIEJACTBUEM IPU aHAIH3E
MPOOJIEMHBIX CUTYalUii 1 00OCHOBAaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHUH.

Hay4HO-IIONYJIAPHBIX CTAaThAX C TOUKHU 3PEHUS ECTECTBEHHOHAYYHOM KOPPEKTHOCTH B LIEJISAX BBISABICHUS
OMMOOYHBIX CYXKICHUN U POPMUPOBAHUS COOCTBEHHOH ITO3UIINH;
® [pPEACTaBIATh IyTH pEHICHUs TIJ00albHBIX Mpo0JieM, CTOALIMX Iepel 4YeIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPT€TUUECKUX, ChIPbEBBIX, U POJIb XMMHUHU B PEILICHUH 3TUX MPOOIIEM.

BI)IHVCKHI/IK Ha 0a30BOM YPOBHCE ITOJYYHUT BO3SMOXKXHOCTb HAYUYHUTHCA:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I80JIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3TUYHBIX UCOPUYECKUX IMANAX ee Pa3eumusl,

®  UCNONBL308AMb  MemOObl HAYYHO20 HNO3HAHUS NPU  BbINOJIHEHUU NPOEeKmMo8 U  YueOHO-
uUccne008amensbCKux 3a0aiy No UY4YeHUro Ceoucms, cnocobo8 noaydeHus U pacno3HABAHUS
Op2aHU4ecKux eeulecma;

®  00®ACHAMb NPUPOOy U CHOCoObl 00PA308AHUSA XUMUYECKOU C85A3U: KOBANEHMHOU (NONAPHOU,
HENONAPHOU), UOHHOU, MEMALIUYECKOU, B8000POOHOU — C UYeablo ONpedeseHus XUMUYeCKoul
AKMUBHOCMU 8eUjecmae;

®  YCMAHABIUBAMb 2EHEMUYECKYIO C853b MeAHCOY KIACCAMU OP2aAHUYEeCKUX geuyecma 0 000CHOBAHUS
NPUHYUNUATLHOU 8O3MONCHOCIU NOJYYEHU OP2AHUYECKUX COEOUHEeHUl 3A0aHH020 coCcmaed U
cmpoeHusi;

®  YCMAHABIUBAMDb 63AUMOCEA3U MexcOy ¢hakmamu u meopuell, NPUYUHOU U CleOcmeuem npu
aumanuse npooOIeMHbIX cumyayull U 0O0CHOBAHUU NPUHUMAEMBIX PeuleHUll Had OCHO8E XUMUYECKUX
3HAHUII.

Conepskanue Kypca
Tema 1. Ilepuoanyeckuii 3aK0OH M CTPOCHUE ATOMA

Crpoenne aroma. AToM - cinoxHas 4yacTuua. Omixpvimue 21eMeHMAaApHbIX YaACmuy U CMpoeHus
amoma. S1npo aToma: MpOTOHBI U HEUTPOHBI. Y30TONBI. M30monsl 6odopoda. dnextponbl. CoBpeMeHHast
MOJZIeTIb CTPOCHUSI aToMa. DJEKTPOHHAs 000J0YKa. DHepreTudeckuit ypoBeHb. OpOutamu: S u p. d-
Opbumanu. PacnpeseneHne 3JIEKTPOHOB IO HHEPreTHMUECKUM YPOBHSIM U OpOUTANSIM. DJIEKTPOHHBIE
KOH(QUrypalM¥d aTOMOB XUMHMUYECKUX 3NIEMEHTOB. (OcCHO8HOE u 6030)JiCOeHHble COCMOAHUAL ANMOMOS.
Knaccudukanuss XMMUYECKUX JI€MEHTOB (s-, P-, d-3memeHTbI). OCOOCHHOCTH CTPOCHHS YPHEPIreTUYECKUX
ypOBHeﬁ aToMoB d-311eMeHTOB. BajleHTHBIE BO3MOXKHOCTH ATOMOB XUMHYECKUX DIIEMEHTOB.



Ilepevie nonvimku kaaccuguxayuu xumuveckux snemenmos. Otkpeitue JI. . MenneneeBbim
[Tepmonnueckoro 3akoHa. [lepuoanueckuit 3akon B dhopmynuposke [. 1. MenaeneeBa. [lepuonnueckas
cucremMa JI.M. MenneneeBa kak rpaduyeckoe ortoOpakenue Ilepmommueckoro 3akoHa. PazmuyHbie
BapuaHThl llepuoamyeckoit cuctembl. [lepuoabl W rpynnbel. 3HAYEHUE MEPUOJUYECKOTO 3aKOHA M
[leproanuyueckoil CUCTEMBI.

[lepuoauueckuil 3akoH U cTpoeHue aroma. COBpPEMEHHOE IMOHATUE XMMHUYECKOTO 3JIEMEHTA.
CoBpemennast popmynupoBka Ilepuogudeckoro 3akona. IIpuuuHBI W 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUHN MO MepUoaaM U rpyIimam.

Jemoncrpanuu. Pazmmunsie popmsl [lepuoanueckoii cucremsl . 1. Menneneesa.

Tema 2. CTpoeHHe BellecTBa

DneKTpoHHAas IPUPOJA XUMHUECKOU CcBs3U. VIOHHAs XMMUYeCKas CBSI3b U €€ CBOMCTBA.
Mexanu3m 00pa3oBaHMst MOHHOM CBs3U. KaTHOHBI M1 aHUOHBI.

KoBasientHast xumuueckast cBsizb. [loHsiTHe 0 KOBaJIeHTHOW cBsi3u. OOIasi 3JEKTpOHHAs Mmapa.
KpaTHOCTh KOBaNeHTHOH CBSI3U. DJIEKTPOOTPULATEIBHOCTb. [lepeKkpviéaHue 31eKmpoHHbIX opoumaletl.
Cuema- u nu-céazu. KoBaneHTHas OJSIpHAS U KOBAJICHTHAS HEMOJSPHAs XUMHUYECKUE CBs3U. OOMEHHBIH
U JIOHOPHO-AKIENITOPHBIA MEXaHW3Mbl 00pa30BaHWs KOBAJICHTHOW CBs3U. BemiecTBa MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IIOCTOSHCTBA COCTaBa JJIsi BELIECTB MOJIEKYJSIPHOIO CTPOCHHUS.
DopmynvHas eOUHUYA eulecmad.

OmnocumenvHocme O0eNleHust XUMUYECKUX C853eli Ha MUnbl.

Merannuueckass XHMHUUYECKas CBS3b. O6H_II/IC (I)I/I3I/I‘I€CKI/IC CBOMCTBA METAJIOB. 3a6UCUMOCHb
3Jzel<mponp0600Hocmu memajlloe om memnepamypbol. CruiaBbl. qeprle U yeemmtbvle cniaesvl.

Bogoponnas xumuueckasi cBsi3b. BojgoponHas CBsA3b KaK OCOOBIA Cilydail MEXKMOJIEKYJISIPHOTO
B3anMoOJieiicTBus. Mexanu3m ee oOpa3oBaHMsS W BIIMSHHME Ha CBOWCTBA BEIIECTB (HAa MpPUMEPE BOJIBI).
Brympu-

MONEKYNIAPHAs 8000POOHAsL C853b U ee OUON02UYEeCKasl POTlb.

ArperaTHble COCTOSTHUS BemiecTBa. ['a3pl. 3akoH ABOragpo Aiis ra3oB. MOJSIpHBIM 00beM ra3000pa3HBIX
sewjecme (tipu H. y.). XKuakoctu. Ucnonvzosanue 600bl 6 bbimy u na npouzeoocmee. MunepanvHvle 800bl.
AmopdHBIe BelecTBa U KPUCTATMYECKUE BEIIECTBA, OMAUYUmenbHule cgoucmad. TUTbl KPUCTAIUTMYECKIX
pemietok. Kpucramnmuueckas pemietka. VoHHBIE, MeTaUIMYECKHWE, AaTOMHBIE U  MOJICKYJSPHbBIE
KPUCTANTMYECCKHUE PEIICTKH. 3aBHCUMOCTh (DH3MYECKHX CBOWCTB BEIMIECTBA OT THIA KPHUCTATHYCCKOM
peleTK. AJITOTPOMHS.

Hucnepcusie cuctemsbl. [lonstue aucnepcHoi cuctemsl. [ucnepcHast (asza M AucepcHOHHas cpena.
Knaccudpukanusa aucnepcHslx cucteM. Komrouonvie oucnepcuvle cucmemvl. 3onu u 2enu. 3HayeHue
OUCNEepPCHBIX cUCmeM 8 NpUpooe U Hcusnu yenogexa. Memunnvle pacmeopul.

UYucteie BemecTBa U cMecu. CMecH M XMMHUYECKHE COCIUHEHHs. | OMOTEHHBIE M T€TEPOTCHHBIC
cMecu. MaccoBasi 1 00beMHasl 10 KOMIIOHEHTOB B cMecu. MaccoBast foJisi mpuMeceil. MaccoBast 1oJis
PacCTBOPEHHOr0 BewlecTBa. Moaapuas KoHyenmpayus eéewjecmed. BpIXoa mpoaykTa peakuuu. Pacuersl
MaccoBOM J0iHM (Macchl) XMMHUYECKOTO COEAMHEHHUS B cMecu. PacueTsl Maccwel (00bema) MpoIyKTa
PEaKIuy, eclii BEIIECTBO COAEPKUT MpUMecH. PacueTsl MacCcOBOW MM OOBEMHOMN JOJHU BBIXO/a MTPOIYKTa
peakiMK OT TEOPETUUYECKHU BO3MOKHOI0. Pelienre 3a1ay Ha pacTBOPBI.

JeMoHcTpanuu. Moaens KpUCTAUIMYECKOW pelieTku xjopuaa Hatpus. OOpasisl MUHEPAIoB C
MOHHOW KPHUCTAJUIMYECKON PEIIETKOM: KalblUTa, TAMTa. MOJIen KPUCTAUNIMYECKUX PEIMIETOK «CYXOro
apaay, anmasa, rpadgura. Mopenb MOJSpPHOrO oObemMa Ta30B. Tpu arperaTHbIX COCTOSHUSI BOJIBI.
Jlucmunnayus 600vl. Obpaszysl pasiuinblx OUCNEPCHBIX CUCMEM. IMYIbCUL, CYCNeH3Ul, a’po3oiel, 2enel
u 3oneu. Koazynayus. Cunepesuc. d¢hghexm Tunoans.



JlaGopaTtopHble onbIThbl. 1. OnpeneneHrne CBOWCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIIA
KPUCTAJUIMYECKON pemeTku. 2. O3HaKOMJIEHHE C KOJUJIEKIIMEN MOJIUMEPOB, MJIACTMACC U BOJIOKOH U
m3aenuii u3 Hux. 3.KecTKocTh BOABL. YCTpaHEHHE JKECTKOCTH BoAbl. 4. O3HaKOMIICHHE C
MUHEPATbHBIMU BoAaMHU. 5. O3HAKOMIIEHUE C JUCTIEPCHBIMU CUCTEMaMH.

IIpakTuyeckasi padora Ne 1. [TonyueHue, coOupaHue u pacro3HaBaHHE Ta30B.

Tema 3. XumMunyeckune peakimumn

Xumudeckue peakiuu. Knaccudukaius XMuMUYECKUX peaKIui.
Peaxyuu, uoywue 6e3 uzmenenus cocmasa eeujecms. lIpUduHBI MHOTOOOpa3Ws BEIIECTB.
Knaccudukanus mo 4Mciy W COCTaBy pearvpyrollux BEIIECTB U MPOIYKTOB peakinuu. Peakimu
pa3NoKeHUsl, COCAMHCHUWsS, 3aMelleHHus W OOMEHa B HEOpPraHW4ecKol Xumuu. Peaxyuu
NpUCOeOUHeHUsl, OMWenieHus, 3amMelerus U uzomepuzayuu 6 opeanuveckou xumuu. Peaxyuu
NOIUMEPU3AYUU KAK YACMHBLU CYYAU PeaKyutl NPUcoeOUHeHUs.

TeroBoit 3PheKT XUMHUYECKHX peakinuid. OIJK30- W IHAOTCPMHUUYECKUE PEAKIUU.
Tepmoxumuueckue ypaBHeHUs. Pacuer koaudyecTBa TEIUIOTHI 10 TEPMOXUMHUUYECKUM YpPaB- HEHUSIM.

OKHCIHUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAaHOBUTENb. OKHUCIIEHHE
u BoccraHoBiieHue. CocTaBlieHHE YPAaBHEHHH OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUIl
METOJ/IOM JJIEKTPOHHOro OarnaHca. ['omMoreHHble M rereporeHHbie peakiuu. [loHsTHe 0 cKopocTH
XUMHUYECKHX PEaKIUid. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT Pa3IMIHBIX (PaKTOPOB: KOHIICHTPAIIHH,
TEeMIIepaTypbl, MPUPOABl PEArupyloUUX BEHISCTB, IUIOMAAM HMX COMNPUKOCHOBEHUS, HATUYH
KaTajau3aTopa. 3aKOH JeHCTBYIOIIMX Macc. Peuenue 3a0au Ha XUMUYECKYTO KUHETMUKY.

Karamus. Karanuzatopsl. [omocennwiii u  cemepocerHvili  kamaau3. lIpumepst
KaTaJUTHUYECKUX TPOIECCOB B MPOMBILIUICHHOCTH, TEXHHUKE, ObITy. DEPMEHTHI U UX OTJIMYUS OT
HEOPraHMYECKUX KaTalnu3aTtopoB. [IpuMenenune katanu3atopoB U (epMEHTOB.

Xumuueckoe paBHoBecue. OOpaTumble M HeoOpatuMmble peakuuu. CrnocoObl CMELIECHHS
XMMHUYECKOI'O PaBHOBECHS IOJ AEHCTBHEM pPa3JIMUYHbIX (PAaKTOPOB (KOHLIEHTPALUSI PEareHTOB WU
IIPOAYKTOB PEAKLIMH, JaBleHue, remneparypa). Cunmes ammuarka 6 npomviuiiennocmu. Ilonsamue
06 ONMUMANLHBIX YCIOBUAX NPOBEOEHUs MEXHOI0SULECKO20 Npoyecca.

PactBopbl. PacTBOpBI Kak IOMOI€HHBIE CHCTEMBI, COCTOSAIIME M3 YACTHUI] PACTBOPUTEINS,
pPacTBOPEHHOIO BEIIECTBA M MPOAYKTOB HX B3aUMOACHUCTBUA. Pacmeopenue «kak @usuko-
Xumuyeckuii npoyecc. THIIBI pacTBOPOB.

Teopus 31eKTPOTUTHUECKON AUCCOIMALMN.. DIEKTPOIUTHI U HEANEKTPOIUThL. CTeneHb
EKTPOIUTUYECKON ucconuanuu. CHIbHBIE U C1a0ble 2JIEKTPOIUTHL. Y PABHEHUS dIEKTPO- TUTUYECKON
nucconuanuu. Peakiimu B pacTBopax JIeKTPOIUTOB. Mexanuzm ouccoyuayuu. Cmynenuamas
ouccoyuayus.. pH pacTBopa Kak 1oKa3aTeslb KUCIOTHOCTH CPEIbl.

I'mppomu3. Cnywan ruaponusa coneid.  Peakums cpeast  (pH) B pacTBOpax
THJIPOIM3YIOUIUXCS coned. 'maponn3 opraHudeckux BellecTB. 3HaUeHHEe THIPOJIn3a B OOMEHHBIX
npoleccax.

Onextponus. Obwue cnocobvl NOIYyUeHUs MEMANI08 U HEMEeManlos. INEKTPOIU3 paCTBOPOB
U pacIIaBOB JJIEKTPOJUTOB HA IMpUMEpPE XJIOpUAA HATpHs. OJNEKTPOIUTUYECKOE MOTydeHHE
amoMuHus. [lpakThueckoe 3HadYeHUE DIEKTPONU3a. [ alb6AHONIACMUKA U 2ANbEAHOCMESUs.
OKHCIUTENBHO-BOCCTAHOBUCTEbHBIE PEAKLMU B IPHUPOAE, IPOU3BOJACTBEHHBIX IIpOLECCaX U
KU3HEJEATEIIBHOCTH OPTraHU3MOB.

JleMOHCTpanum. OK30TEpMUYECKHME M DHIOTEPMUYECKHE XHMHUUYECKUE PEAKLUU.
TemoBele SBIEHUS NpPU PACTBOPEHHUU CEPHOM KHUCIOTBI M aMMHAYHOM CEIUTPBI. 3aBUCUMOCTH
CKOPOCTH PEaKUUU OT IMPHUPOJAbl BEIIECTB HA IPHUMEPE B3aUMOJECHCTBUS PACTBOPOB pa3IUYHBIX
KHMCJIOT OJIMHAKOBOM KOHLIEHTPALUU C OJIMHAKOBBIMHM KyCOYKaMH (IpaHyJlaMi) LIMHKA U OJUHAKOBBIX
KyCOUKOB pa3HbIX METaJUIOB (MarHusi, IWMHKa, JKejle3a) C pPacTBOPOM COJITHOM  KHCIIOTBHI.



B3anmopeiicTBue pacTBOPOB CEPHOM KHCIOTHI C PAcTBOpaMH THOCYJIb(Mara HATpUsl Pa3ITMIHON
KOHICHTpALMA M TCEMIICPATYPHhI. Mogeny kumstmero ciosd. PasnoskeHue Iepokcuga Boaopoda ¢
nomMouibl0 Heopranudeckux karanmsatopos (FeCl2, KI) m mpuponseix 0OBEKTOB, comepiKamux
karana3y (celpoe wmsico, kapTtodens). IIpocreiimme OKUCIUTETHHO-BOCCTA-
HOBHTEJIbHBIC PEAKIIMU: B3aUMOJICHCTBHE LIMHKA C COJITHOW KHCJIOTOW U jKele3a ¢ Cyiab(paToM Meau
(I). Mopaens anekTponusepa. Mojenb 3JeKTPOIU3HON BaHHbI JJIs TOJTYUYEHUS ATFIOMUHUSA.
JladopaTopHble onbIThbl. 6. Peaknus 3aMmemieHuss MeIU JKEJIe30M B PacTBope cyib(ara
meau (II). 7. TlomyueHnue KucIopoaa pas3ioKEHHUEM MEPOKCHAA BOJOPOAA C MOMOIIBI0 JHOKCHUIA
MapraHia u kamanaswl cvlpo2o kapmoghens. 8. Ilomyuenue Bo10poaa B3auMOJICHCTBUEM KHUCIIOTHI €
IUHKOM. 9. Paznuynsbie ciryyau rugposn3a coiei. 10. McnpiTanue pacTBOpOB KUCIIOT, OCHOBAHUH U
COJIEH MHJIUKATOpaMHu.

Tema 4. BelecTBa M HX CBOWCTBA

OO0111Me CBOMCTBA METAJUIOB. XHMMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBMUTEIIEH.
B3auMozeiicTBue MeTa/sioB C HEMeTallaMH, BOJIOM, KHCIOTaMH W PAacTBOpaMHU  COJICH.
Meramuiorepmus.

Koppo3sust MeTamioB kax okuciumenbHo-60CCmMAano8uUmebHulll npoyecc. BUIbl KOppo3uu.

CrocoObl 3aIUTBl METAUIOB OT KOppo3uu. OOLue CBONCTBA HEMETAUIOB — IPOCTBIX BELIECTB:
BOJIOPOJIa, KUCIIOPO/ia, TAIOTeHOB, Cephl, a30Ta, docdopa, yriepoaa, KpeMHus. XUMHUYECKUE CBOWCTBA
HEMETAJUIOB KaK OKHCIIUTEIEH.

B3aumopeiicTBrue ¢ MeTaiiziaMu, BOJIOPOJIOM U IpyruMu HeMeTauiamu. CBOMCTBA HEMETAILIOB Kak
BOCCTaHOBUTENEH. B3aumoielicTBUE ¢ TPOCTHIMU U CIIOKHBIMH BEIIECTBAMU- OKUCTUTENAMU. Obwyast
Xapaxkmepucmuka 2ai02eHos.

Kucnotsl B cBeTe TEOpUU 3IEKTPOIUTHYECKON aucconuanuu. OOmMe cBOCTBa HEOPraHUUYECKUX U

OPraHMYECKUX KHUCJIOT. YCJIOBHUA TEUYEHHUS pEaKIui MEXIy OJJIEKTPOJIUTaMU JO KOHIIA.

Cneyuguueckue ceoticmea azomHotl, KOHYEHMPUPOBAHHOU CEPHOU U MYPABbUHOL KUCTOM.

OcHOBaHHUS B CBETE TCOpUU BHCKTpOHHTquCKOﬁ Jucconnuanuu, HX KHaCCI/I(bI/IKaLII/IH n O6I_I_II/Ie
cBoMcTBa. AMunvl Kax opeanu4decKue OCHOBAHUA. Cpaeﬂeﬁue ceoticme amMmuakd, memuiramura u
AHUMUHRA.

Conu B cBeTe TEOPHUH DJCKTPOIUTUYECKON TUCCOLMAIINU, UX KIaccu(UKaIUsI U 00IIre CBOWMCTRA.
Conu kucnvle u ocuoeuvie. Conu opeanudeckux xuciom. Mbvina. DNEKTPOXUMUYECKUN DA
HaIpsKEHUH METaJUIOB M €ro MCHOJb30BaHUE AJI XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBOWCTB
MeTasuioB. ['eHeTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTUHEHUMN.

XvMHUs B TIOBCEAHEBHOW >XKM3HH. Moromue u uyuctanme cpeactsa. CpeactBa OOprObI €
OBITOBBIMH HACEKOMBIMMU: PENCIIJICHTBI. I/IHCGKTI/IHI/II[I)I. CpCI[CTBa JIMYHON TUTHUEHLI U KOCMETHUKH.
[TpaBuna GezomacHOW pabOTHI C €IKUMU, TOPIOYUMHU U TOKCHUYHBIMU BEIIECTBAMH, CPEICTBAMU
OBITOBOM XUMHUHM. XHMHS U CEIbCKOE XO03AUCTBO. MuUHEpalbHble M OpraHUYecKHe YIOOpEHHUS.
CpenactBa 3amuThl pacTeHuii. Xumusi B crpoutenberBe. Llement. beron. [logbop onTumanbHBIX
CTPOUTENBHBIX MaTE€pUalOB B MPAKTUYECKON JAESITENIBHOCTU YelIoBeKa. XUMHUECKOE 3arpsi3HEHUE
OKpYXaromie cpeapl U ero mocienctBus. OxpaHa ruapocdepsl, MOYBBL, aTMOcepbl, GIOPHI U
(dayHBI OT XUMHUYECKOTO 3arpsiI3HCHUS.

JlemoHcTpanuu. VcnblTaHue pacTBOPOB 3JEKTPOJIMTOB M HEDJIEKTPOJIMTOB HAa MPEIMET
JUCCOITHAITMN. 3aBUCUMOCTh CTETICHH AJICKTPOJUTUYECKON TUCCOIUAIMA YKCYCHOW KHCJIOTHI OT
paszbasiiennsi pactBopa. [IpumMepsl peakmnuii HOHHOTO OOMeHa, UIYIIMX C O0pa3oBaHUEM OCaJKa,
ra3za WJiIn BOJBI. XUMHYeCKHe CBOMCTBA KHCIOT: BSaI/IMO)IefICTBHe C METaJlllaMH, OCH()BHBIMPI u
aM(pOTEepHBIMH OKCHJIAMH, OCHOBAHHUSAMH (IIeI0YaMd M HEPACTBOPHMBIMU B BOJIE), COJISMHU.
B3aumopelicTBie a30THOM KHCIOTBI € Menblo. Paszbaenenue cepnoui kucnomwl. Obyenueanue
KOHYEHMPUPOBAHHOU CEPHOU KUCIOMOU caxapo3vl. XUMHUYECKUE CBOMCTBA WLIEJIOYEH: peaKLus
HEWTpanu3aluu, B3aUMOJEHCTBUE C  KUCIOTHBIMU  OKCHUAaMmu, coisiMu.  PasznoxxeHue



HEpAaCTBOPUMBIX B BOJIE OCHOBAaHUW TIPM HArpeBaHWM. XUMHUYECKHE CBOMCTBA COJICH:
B3aMMOJICHCTBHE C MeTalllaMH, KHCIOTaMH, IIeJIoYaMH, ¢ ApyruMu coismu. ['maponus kapbuna
kanpius. M3ydenne pH pacTBOpoB THIpOIM3YIOMIMXCS COJieH: KapOOHATOB IIEIOYHBIX METAJUIOB,
XJIOpH/JIA U alleTaTa aMMOHUS.

JlaGopatopuble onbIThl. 11. [lomydyeHue M cBOMCTBa HEpPACTBOPUMBIX OCHOBaHUMU. 12.
I'upponus XJIOpUIOB M aleTaToB WIEJNOYHbIX MeTayioB. 13. O3HakoMJEHHE € KOJUIEKLHEH
MeTtaiioB. 14. O3HakoMieHME C KoJuleKuued HeMeTaioB. 15. O3HakoMJIEHHE C KOJUIEKLHEH
ocHoBaHu#. 16. O3HaKOMIIEHHE C KOJUIEKIIMEH MUHEPAJIOB, COAEPKAIUX COJIH.

IIpakTuyeckasi pa6ora Ne 2. PemieHue 3KCIEepUMEHTAIBHBIX 3a7a4 Ha WICHTH(PUKAIINIO
HEOPraHUYECKUX COCAMHEHUH.

IIpakTnyeckass padora Ne3. ['‘eHeTHMyeckas CBsI3b MEXKAY KilacCaMH HEOPTraHUYECKUX
COCIMHEHU.

TeMaTuyeckoe MJIAHUPOBAHUE

Tema paspaeiia Koa- Ne Tema ypoka pumeyanue
BO | YpOKa
4yacos

Crtpoenue aToma u 3 1. ATtoM - ciaoxHas yactuna. CoctossHue
nepuonIecKHui yaca AJICKTPOHOB B aTOME
3akon /I.H.

Menzeneesa 2. DNEeKTpOHHBIE

KOH(UTYpaIii aTOMOB
XUMUYECKHUX JIEMEHTOB

3. [Tepuoanueckuii 3akon u [lepronuueckas
crucTemMa XUMMU4YecKux 3iemeHToB /1. 1.
Meuneneena

Crtpoenue 15 4. HNonHass xumudeckas CBS3b
BelllecTBa 4acoB

5. Metannuueckas cBsi3b. KoBameHTHas
XUMHNYCCKas CBA3b.

6. YPok — NpakTUKyM 110 TeMe «Bubl
XUMUYECKOH CBA3U».

7. ITonmmmepsl. OcHOBHBIE OHATUSA XUMUA BMC

8. IInacTMacchl ¥ BOJIOKHA: UX MpEACTAaBUTCIIN U
MMPUMCHCHHUC. HpaKTI/I‘-ICCKaﬂ pa60Ta
«Pacno3HaBaHue BOJOKOH M IIJIACTMAcCC.

9. ITonsTue o AUCIICPCHBIX CUCTCMAX

JlaGopatopuslii onbIT Nel «3HaKOMCTBO €
00pa3iaMu MHUIEBBIX, KOCMETUYECKHUX,
OMOJIOTUYECKUX U MEUIIMHCKUX 30J1ei 1
renen»




10.

['a3000pa3HOE COCTOSTHUE BEIIECTBA.
Oco0EHHOCTH CTPOCHHS Ta30B

11. [Tpaktuueckas padota Nel. «Ilomyuenue,
coOupaHue U paclo3HaBaHUE T'a30B»
12. Bopa. ITorpe6nenue Boibl B OBITY M Ha
MIPOU3BOJICTBE
13. JKecTkocTh BOJIBI M1 CLIOCOOBI €€ YCTPAHCHHS.
MunepanbHbie BOJIbI
14. Pemenue 3a1a4 ¢ UCNIOIB30BaHUEM TMOHSATHUS
«Jloms»
15. Pemenue 3a1a4 ¢ HCNIOIB30BaHUEM TMOHSATHUS
«Jloms»
16-17. | IlonroroBKa K KOHTPOJIBHOU padboTe
18. Kontponsnas padora Ne 1 mo teme «Ctpoenune
BEIIECTBA»
XuMuuyeckune 8 19. Krnaccudukanus XHMHYECKUX peaKIuii
peakuuu 4acoB
20. CKOpOCTbh XMMHUECKUX PEaKLIM
21. OOpaTuMOCTh XUMUYECKHUX PEAKIIHI.
XUMHYECKOE PABHOBECHUE
22. OnopHbIe MOHATHS
teopun OBP
23. DIIEeKTPOIHN3
24. DnekTpoauTHdeckas aucconnanus. Peakuuun
MOHHOT'0 OOMeHa
JlaGopatopusiii onbIT Ne2 «IIpoBenenue
peakuuii HOHHOro oOMeHa Jist
XapaKTEPUCTHKH CBOMCTB AIIEKTPOIUTOBY
25. I'upponus
26. Konrtponbnas pabora Ne 2 o Teme
«XVMHYECKUE PEAKITHID)
BemecTBa 1 ux 8 27. Knaccudukanus BemiecTs
CBOMCTBA JacoB
28. Mertannel. XuMudeckue u pu3nuecKue
CBOMCTBA
29. Kopposus metannos Meramnyprus. OGmiue

CHOCOOBI MOJTYYEHHS METAJUIOB
JlaGopatopHslii onbIT Ne5 «3HaAKOMCTBO ¢




o0OpasramMu METaJUIOB U UX pyaamu (padora ¢
KOJUTCKITHSIMH )»

30.

Hemertamnel. OKUCIATENBHO -
BOCCTAaHOBUTEJILHBIE CBOMCTBA HEMETAJLIOB

JlaboparopHsrii onbIT Ne6 «3HAKOMCTBO ¢
HEMETaJUIaMH U MX TIPUPOJTHBIMH
coeTMHEHUSAMH (paboTa ¢ KOJUICKITUEH )»

31.

[TpakTuueckas padota No2. «Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4 «MeTasl U
HEMETaJLIb»

32.

I'eneTnueckue pAAbl 1 TCHECTHYCCKAA CBA3b B
HCOpFaHquCKOﬁ XUMHNHU

33.

ITpaxTrueckas padora Ne 3. «Mnentudukanus
HEOPraHMYECKUX COCAMHEHUN»

34.

O060061enue mo TeMe «BelecTtsa 1 Ux
CBOMCTBa»
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