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INOSACHHUTEJIBHAS 3AIIMCKA.

W3ydyenne xuMHH Ha 0a30BoM ypoBHe cpeaHero (MoJHOro) obmero oOpa3oBaHus

HaIPaBJICHO HA JOCTHXEHHE CIIECAYIOINUX LENICH:

* OCBOCHHE 3HaHWH O XHMHYECKOHW COCTABISIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MMpa,
BOKHEHIIMX XHMHYCCKHX NOHATHSAX, 3aKOHAX H TEOPHSX;

* OBJAJICHHE YMCHHAMH NPHMEHATH NOJYYCHHBIC 3HAHHA /UIs OOBACHEHHsS pa3HOOOpPa3HBIX
XHMHYECKHX SBJICHHH H CBOMCTB BELIECTB, OUCHKH POJIM XHMHH B Pa3BHTHH COBPEMEHHBIX
TEXHOJIOTHI M NMOJIyYCHHH HOBBIX MATEPHAJIOB,;

* Ppa3sBHTHE IIO3HABATEJIbHBIX HHTEPECOB M HHTEIUIEKTYalbHBIX CHOCOOHOCTEH B mpouecce
CaMOCTOSATEJIbHOTO MNPHOOpPETEHHS XHWMHYECKHX 3HAHHH C HCIO/B30BAHHEM Pa3IHYHBIX
HCTOYHHKOB HHQOPMALIUH, B TOM YHCJI€ KOMITBIOTEPHBIX;

* BOCIHTaHHE YOEXKACHHOCTH B IO3HTHBHOH POJIH XHMHH B JXHM3HH COBPEMEHHOro oO0ImecTBa,
HEOOXOIMMOCTH XMMHYECKH TDaMOTHOTO OTHOHICHHS K CBOEMY 3J0POBBI0 H OKpYKarouiei
cpeae;

* DPUMEHEHHME IOJYYEHHbIX 3HAHWH H YMEHHH Ui 0e30MacHOr0 MCHOJIb30BaHUA BEIIECTB H
MaTepUHasioB B OBITY, CEbCKOM XO3SHCTBE W Ha MPOU3BOJICTBE, PELICHHs MPAKTHYECKHUX 3a/1a4 B
IIOBCEIHEBHOH JKH3HH, NMPEAYNPEKIACHHS ABICHHH, HAHOCAIIMX BpEd 3J0POBBIO YEIIOBEKa H
OKPYXaloIIEeH cpee.

Kypc oOme#t xumun 11 kiacca HanmpaB/ieH Ha peIICHHE 33/1a9W WHTErPallMH 3HAHWNM ydaiquxcs
[0 HEOPraHWYE€CKOH W OPraHHYECKOH XHMHH C LEeJIbI0 (OPMHPOBAHUS Y HHX €IHHOH XHMHYECKO#H
KapTHHBl MHpa. Bexymas uaes Kypca — €IMHCTBO HEOPraHHWYECKOH M OPraHMYecKOH XHMHH Ha
OCHOBE OOINHOCTH HMX TOHSATHH, 3aKOHOB M TEOPHii, a TAKKE HA OCHOBE OOIMX MOAXOIOB K
KIaCCHOUKAMH OPraHU4YeCKHX H HEOPraHWYeCKHX BEINEeCTB W 3aKOHOMEPHOCTSM IMPOTEKaHHA
XHMHYECKHX PEaKiiui MEX1y HHMH.

Pabouas nporpamma no xumMun 11 knacca cocTaBiieHa Ha OCHOBE:

Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpa3zoBanuu B Poccuiickoi
Menepauun», TpebDoOBaHUH K pe3ysbTaTaM OCBOeHHs (eiepaiibHOM 00pa3oBaTeNbHON MPOTPaMMEL
cpeasnero obmero obpazosanus (POIT COO), npexncranenusix B @eiepajibHOM IOCYIaPCTBEHHOM
obpazosarensHom ctanjgapre COO, ¢ yuérom KoHuenmum npenojaBaHusi y4eOHOro mnpeamMera
«Xumus» B oOpazoBaTelbHbIX opraHm3ammsax Poccuiickoii @enepaiinu, pealiu3yioUMX OCHOBHBIC
oOpa3oBaTellbHbIE NMPOTPAaMMBI, H OCHOBHBIX mMoJioxKeHHH «CTparernd pa3BHTHS BOCIIHTaHHS B
Poccuiickoii ®enepaunn Ha nepuoa xo 2025 ropa» (Pacnopsokenne [IpasurenscTea P@ ot 29.05.
2015 Ne 996 - p.).

ITporpamma Kypca xumuH s obyuatromuxcs 11 kiacca obmeobpazoBarenbHbIX

ydpexaeHH# paccuuTana Ha 34 yaca u3 pacuera | yac B HezemiO.

HUcnoabiyemuiii YMK
I"abpuenan O.C. Xumus : 11 knace : 6a30BbIH YPOBEHD : yueOHUK U1s 06meodpasosar.
yapexaeruit/O.C. I'abpuensn. — 8-e u3n.,. — M.: [Ipoceemenwne, 2021 r.



INJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS ITPOT'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHMSA

JIHYHOCTHBIE pe3yJIbTaThI
®I'OC COO ycranasnuBaeT TpeOOBaHHA K pe3ynbTaTaM OCBOECHUS 00y4alOIMMHCS IPOrpaMM
cpeanero obmero o0pa3oBaHus (TMYHOCTHBIM, METAIIPEAMETHBIM H IIPEIMETHBIM).

B COOTBETCTBHH C CHCTEMHO-AEATENBHOCTHBIM IIOOXOJOM B CTPYKTYpE JIMYHOCTHBIX

PE3YIBTATOB OCBOCHHUA NIPEIMETA «XuMHST» HA YPOBHE CPEOHETO obmiero 06p&303&HHﬂ BBIICIIEHBI
CIEOYIONIHUE COCTaBIAOIIHE!:

OCO3HaHHWE O0YYAIOUIMMHCS POCCHHCKON TI'paIaHCKOH HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENLHOCTH M CaMOOIIPE/IE/ICHHUIO;
HaJTi4ie MOTHBAIMHU K 00yUYEHHIO;

Le/ICHANIPABIEHHOE Da3BHTHE BHYTPEHHHX YyOEXKIEeHWHM IMYHOCTH Ha OCHOBE KIIHOYEBBIX
HIEHHOCTeH U HCTOPHYECKUX TpaaAului 6a30BOH HayKyU XMMHH;

FOTOBHOCTE M CIIOCOOHOCTE OOYyYalomMXCs PYKOBOJCTBOBATHCA B CBOCH JIEATEILHOCTH
LEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, IPUCYIIMMM  LIEJOCTHOH CHCTEME XHMHYECKOro
ofbpa3zoBaHui;

HaJIM4YHE NMPaBOCO3HAHUA SKOJIOTHYECKOU KYIbTYPEI H CIMOCOOHOCTH CTABHTE ETH U CTpOHTH
JKH3HEHHEIC ITJIaHbI.

JINYHOCTHBIE pe3yIbTaThl OCBOEHHS IIpeaMeTa «XHMHA» JOCTUrarOTCA B €AMHCTBE y4eOHOH
W BOCIIHTATEBHON JeSTeIbHOCTH B COOTBETCTBHH C T'YMAaHMCTHYECKHMH, COIHOKYJIBTYDHBIMH,
JlyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH H HJ€ajlaMH DPOCCHHCKOIO IpaaaHCKOro obmecTBa,
NPUHATEIMH B OOIIeCTBE HOpPMaMH M IpPaBAJNaMH TOBEJCHHS, crocoOCTBYIOMMMHE IIpOIiEccam
CaMOTIO3HAHHS, CAMOPA3BHTHS M HPABCTBEHHOTO CTAHOB/IEHHS JIMYHOCTH 00y YarOMMX L.

JIMuHOCTHEBIE pe3y]bTATHl OCBOGHHsS NpeaMera «XWMHS» OTpaxaroT chOpPMHPOBAaHHOCTD
OIIBITA TI03HABATETLHOM H IPAKTHYECKOM AeSITETbHOCTH 00YJalomMXxCsl 0 peanu3allii IPUHATHIX B
obmiecTBe LIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpazKIaHCcKOro BOCHHTAHMA:

OCO3HaHMs OOYYaIOIMMUMUCH CBOMX KOHCTUTYLHOHHBIX IIDaB H 0053aHHOCTEH, YBAXKEHHS K
3aKOHY ¥ IIPaBOIIOPAAKY;

NpeCTaBIeHHsS O CONHMANbHBIX HOpMax U IIpaBHIax MEHKIHTHOCTHBIX OTHOLIEHHH B
KOJIJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH IPH CO3MaHWUH y4eOHBIX ITPOEKTOB,
pellleHuy y4eOHBIX Y M03HABATEILHBIX 337124, BBIOIHCHAN XUMUYECKHX KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPHHAMATH MOTHBBI, HAMEPEHHs, JIOTHKY M apryMEeHTRI IpyIrHX
TIpH aHAJIN3€ Pa3/IMYHBIX BUJOB yueOHON eSTEIbHOCTH;

2) DaTPHOTHYECKOI0 BOCIIHTAHHA:

IIEHHOCTHOTO OTHOINEHHS K HCTOPHUYECKOMY U HAy4HOMY HACJICIHIO OTEYeCTBEHHOW XUMUH;

yBaK€HHs K IIPOIECCY TBOPYECTBA B 06IaCTH TEOPHH U NPAKTHYECKOT0 NPHMEHEHUS XHMHH,
0CO3HAHMS TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yJIbTaT [UIMTEIbHBIX HaOMOAeHHH, KPOIIOTIMBBIX
3KCHIEPHMEHTAIBHBIX TIOUCKOB, OCTOSHHOIO TPy JAa Y4EHBIX U IIPAKTHKOB;

WHTEpeca ¥ MO3HaBaTEIbHEIX MOTHBOB B MOJNYICHUH H mocieAyIoNeM aHamase HHpOopMalHH
O TMEePeIOBbIX JOCTHKEHUAX COBPEMEHHOH OTEYECTBEHHOH XMMHUK;

3) AyXOBHO-HPABCTBEHHOI0 BOCITHTAHUA:

HPABCTBEHHOTO CO3HAHMS, STHIECKOTO MOBEICHHA,

CIIOCOBHOCTH OlLIEHHBAaTh CHTYAllHH, CBA3aHHBIE C XUMHUYCCKHMH SBJICHHSAMH, W IIPUHHMATh
OCO3HAHHBIE PELIEHHs, OPHEHTHPYACH Ha MOpATbHO-HPABCTBEHHBIC HOPMBL U IIEHHOCTH; )

FOTOBHOCTHM OIEHHBaTh CBOE IOBEIEHHE H IIOCTYIKH CBOHX ToBapHilei C TO3UIHH
HpPABCTBEHHLIX M TPABOBBIX HOPM H OCO3HAHWE [IOCJIEACTBHH 3THX MOCTYIKOB;

4) hpopMHpPOBAHHSA KYJIbTYPhI 310POBLH:



NIOHMMaHHUs LIEHHOCTEH 3740poBOro M Oe3omacHoro obpaza KHW3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (PH3MYECKOMY U IICHXUYECKOMY 3I0POBBIO;

cobmoneHus npapui 6€30MacHOro 0OpalleHus ¢ BEMECTBAMU B OBITY, MOBCEIHEBHOM KU3HH
U B TPYZIOBOH €ATEIbHOCTH;

NOHUMAaHHs [EHHOCTH IIPaBHJI HHIMBHIYAIbHOIO M KOJUIEKTHBHOIO 0€30MacHOro MOBEICHUS
B CUTyallUsIX, YIPOXKAIOIIKUX 3J0OPOBBIO H JKU3HHU JIOACH;

OCO3HAHHMSI IOCIEACTBHA M HENDHATHS BPEIHBIX MPHUBBIYEK (YIOTPEOIEHHS AIKOTOJI,
HapKOTHKOB, KYPEHH ),

5) TpyAoBOro BOCIIMTAHMSA:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATENLCKOM  IEATENLHOCTH,
061ECTBEHHO ITOJIE3HOH, TROPYECKOM H APYTUX BHIAX ACATEIILHOCTH,

YCTAHOBKM Ha aKTHMBHOE Y4YacTHE€ B PEIICHHH IPaKTHYECKHX 3aJa4 COLHAIbHOH
HaIpaBIEHHOCTH (B paMKax CBOEr0 Kjacca, LIKOJIbI);

HHTEpeca K MPaKTHIECKOMY H3y4YEeHHUIO MPodECCHH pa3IMyHOro pojia, B TOM YHCIIE Ha OCHOBE
NpUMEHEHHUs IPEeIMEeTHBIX 3HaHHWH 110 XUMHUH;

YBa)KE€HHS K TPYAY, JIOAAM TpyJAa U pe3ylibTaTaM TPYIOBOH JAEATENbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAWBHIyalbHOM TpaeKTOpHM oOpa3oBaHHMs, Oymyiuen
npo)eCCHY W peanu3alldd COOCTBEHHBIX H3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB,
crocoGHOCTEM K XMMHH, HHTEPECOB U NOTpebHOCTEH 00ImecTBa;

6) 3K0JTOrH4€CKOr0 BOCIIHTAHHA:

JKOJIOTMYECKH IIe1eCO0Opa3HOro OTHOLIEHHs K IIPHPOJE, KaK MCTOYHHKY CYIIECTBOBaHHS
JKH3HH Ha 3emiie;

MOHMMaHHS TI00ATBHOIO XapakTepa JKOJOTHYECKHX IMpOOIEM, BIUSHAS SKOHOMHYECKHX
TIPOIIECCOB Ha COCTOSHHE MIPUPOHON M COLMAIBLHOHR CPeIBL;

OCO3HAHMS HEOOXOOUMOCTH HCITOJIB30BaHMS NOCTHIXKEHHH XHMHH I PELICHHS BOINPOCOB
PaLMOHATBHOTO IPUPOIOIONBE30BAHHA;

AKTHBHOTO HENpPHATHA JEHCTBHH., NMPHHOCAIIMX BpEI OKPYKaOLICH MIPHPOIHOH CpeJie,
YMEHHsSI TPOTHO3UPOBATh HEGNAroNpHUATHbIE SKOIOTMYECKHE NOCIEACTBHS IPCANPHHUMAEMbIX
JNeHdCTBUHM U [IpeIoTBpalllaTh UX;

HAIMYMS PA3BHTOTO SKOJOTHYECKOrO MBIIUIEHHs, 9KOIOTHYECKOH KyJIbTYpBI, OMNBITA
NeATEeNbHOCTH  HKOJIOTMYECKOW  HANpaBIE€HHOCTH, YMEHHS  PYKOBOJACTBOBAaThCH HMMH B
[I03HABATENBHOM, KOMMYHHKATHBHON M COLHMANBHON IPAKTHKE, CIIOCOOHOCTH ¥ YMEHHMS aKTHBHO
IIPOTHBOCTOATH HACOIOTHH XeMO(poOHH;

7) HEeHHOCTH HAYYHOI 0 MO3HAHHA:

cOPMEPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HayKH U OOIMEeCTBEHHOM MPaKTHKH,

[IOHHMaHUs CICIMDUKH XUMHMM KaK HayKH, OCO3HaHHA €& poiM B (hopMHpPOBaHHH
pAaIHOHATEHOTO HAyYHOrO MBIILIEHHS, CO3aHMH LENOCTHOrO NMPE/CTABICHHA 00 OKpyXarolmeM
MHpE KaK O €IMHCTBE IIPHPOJIBI H YeJIOBEKA, B [I03HAHWH NPHPOJHEIX 3aKOHOMEPHOCTEH U pelIeHHH
pobieM coXpaHEHMs TIPAPOJAHOTO PABHOBECHS

y6exnéHHocTH B 0COOOH 3HAYMMOCTH XHMHM JUIA COBpPEMEHHOM LHMBHIM3ALMHA: B €€
ryMaHUCTHYECKOW HaIpaBIEHHOCTH H B)KHOH pOJM B CO3JaHWM HOBOH 6a3el MaTepHalbHON
KYJbTYpbl, PEIICHHH TI00AIBHBIX npobieM YCTOHYHBOIO Pa3sBHTHS 4EIOBEHECTBA — CBIPBEBOH,
SHEPreTHIECKOH, MMIIEBOH H 9KOJIOrMUYECKOH 6e30IIacHOCTH, B Pa3BUTHH MEAUIIHHEIL, obecriedeHHH
YCIOBHH YCIEITHOrO TPyAa H 3KOJTOTHYECKH KOM(pOPTHOH KH3HHA Ka/JI0T0 WieHa obuecTsa;

©CTEeCTBEHHO-HAY4YHOM IPaMOTHOCTH: MOHMMAHHA  CYIIHOCTH METOJIOB  IO3HAHWI,
HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOBHOCTH HCIOL30BaTh MOJIy4YaeMple 3HAHHUA IUIA
aHaTH3a U OOBICHEHUS SBJICHUH OKPYJKAOMIETO MHpa H IPOHUCKOJAIINX B HEM W3MEHEHUH, YMEHHUA



JenaTk 0OOCHOBAHHBIE 3aK/IIOYEHHS HA OCHOBE HAy4YHBIX (hAKTOB M WMEIOIMMXCS NAHHBIX C IEJIBIO
IIOJIy4YEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTBEHO HCIIONB30BATh XMMHUYECKHEe 3HAHUS IS PEeLIeHus npobliieM B
PEeaTbHBIX KU3HEHHEBIX CUTYAlUsX;

HUHTEpECa K ITO3HAHUIO M UCCIIE0BATEILCKOR NeITEIbHOCTH;

IOTOBHOCTH M CIOCOOHOCTH K HENpephiBHOMY 00pa3oBaHHIO W €amMO0Opa30BaHHIO, K
aKTHBHOMY TOJIYYEHHIO HOBBIX 3HAHHH 10 XMMHH B COOTBETCTBHH C JKH3HEHHBIMU MOTPEOHOCTAMH;

HHTEpeca K 0CODEHHOCTSM Tpya B pa3Mu4HEIX chepax npodeccHoHaTbHOR NeITENbHOCTH.

MeTanpeaMeTHbIe pe3yJibTaTh.

MeranpeaMeTHEIE pe3yIbTaThl OCBOEHHS y4eOHOro npeaMeTa « XUMHS» Ha YPOBHE CPeTHETO
oburero 06pa3oBaHus BKIIHOYAIOT:

3HAYUMBIE IS (OPMHPOBAHHSA MHPOBO33PEHUA OOYYAIONIMXCH MEXIHCIHIUTHHAPHBIE
(MeXTIpeIMeTHEIE) OOIIeHayYHbIE TOHATHUS, OTPAKAIOIIKE LEJOCTHOCTE HayYHOM KapTHHEI MHpPa H
crenM(UKy METOMOB IO3HAHWSA, HCIONB3YyEMBIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO,
SHEPIHs, SBICHHE, MPOIECC, CHCTeMa, Hay4HBIM (aKT, IDPHHIMIL, I'MIOTEe3a, 3aKOHOMEPHOCTS,
3aKOH, TEOPHsl, HCCIIEIOBaHKE, HA0I0IEHHE, H3MEPEHHE, SKCIIEPHMEHT U JIpYTHe);

YHHUBEpCabHEIE y4eOHBIe AeHCTBUSA (IO3HABATEIbHBIE, KOMMYHHKATHBHBIE, PETYISTHBHBIE),
obecneunBaromue GopMupoBanue GYHKIHOHAIBHOM I'PaMOTHOCTH M COIMAlbHOW KOMIIETECHIIUH
o0yvaronmxcs;

CIOCOOHOCTE  OOYYaloOImMXCSt ~ HMCHOJIb30BATH  OCBOEHHBIE — MEKIHUCLHITHHAPHBIC,
MHPOBO33PEHUYECKME 3HAHMS M YHHBEpCalbHBle ydYeOHBIE MEHCTBHS B MO3HABATCIBHOH H
COLIMAJIEHOM ITPAKTHKE.

MeranpeMETHEIE ~PE3y/bTaThl OTPAKAIOT OBJAJCHHE YHHBEPCAIHHBIMH  YICOHBIMH
M03HaBaTEIbHBIMH, KOMMYHHKATHBHBIMA U PETY/IATHBHBIMH JIEHCTBUIMHE.

OpJ1ajieHHe YHUBEPCAIbHBIME Y4eOHbIMH NO3HABATEILHBIMH IeHCTBHAMH:

1) 6a3zoBbIe JJOrHYeCKHE NeHCTBHA:

CaMOCTOSITEILHO  (hOPMYIHMpOBaTh M  aKTyalH3HpPOBaTh NpoOIEMy, BCECTOPOHHE €€
paccMaTpUBaTh;

ONpeNeNaTh [eld JESTeNbHOCTH, 38/@Bas [apaMeTphl M KPHTEPHH HX JOCTHCHH,
COOTHOCHTB PE3YJIbTAThI AE€ATEIBHOCTH C IIOCTABICHHBIMH LCTIAMH,

WCIIONB30BaTh [PH OCBOGHWH 3HAHHM INPUEMBI JIOTHYECKOrO MBILIICHHS — BBIACIATH
XapaKTepHble IPH3HAKM TMOHATHA W YCTaHaBIMBAaTh MX  B3aUMOCBA3D, HCIIOJIE30BaTh
COOTBETCTBYIOIIHME TOHATHSA U1 OOBACHEHHS OTACBHBIX (haKToB U SBICHHH;

BBLIOHpATH OCHOBAHHSA ¥ KPUTEPHHU JUIA KIACCH(HKAIME BELIECTB M XMMHIECKAX PEaKIHH;

yCTaHAB/IHABATH IPUYHHHO-CIIEICTBEHHBIC CBA3H MEKIY H3y4IacMBIMHU SABICHUIMH,

CTpOMTh JIOTHYECKHE PacCykIeHHs (MHAYKTHBHbIE, ICAYKTHBHEBIC, TIO aHAJIOTHH ), BBIABIATE
3aKOHOMEPHOCTH M IPOTHBOPEYMS B PacCMaTpUBACMBbIX SBICHHIX, dopMyTHpOBaTL BBHIBOJBI H
3aKTFOYEHHUS

IPUMEHSATh B IPOLECCE MO3HAHMS, HCIONL3YeMbIe B XHMHH CHMBOJIHYECKHE (3HAKOBBIE)
MOJIENH, Npeobpa3oBbIBaTh MOJEIbHBIC NPEICTABICHUA — XAMHYECKHH 3HAK (CHMBON) 3JIEMEHTa,
XUMHYecKas (OpMyla, ypaBHEHHE XMMH4YECKOH peakuumd — IpH pelieHHH y4eOHBIX
[103HABATENHHBIX M IPAKTHIECKHX 3ajay, PUMEHATh Ha3BAHHBEIC MOICIILHEIC TIpe/ICTaBICHHS s
BBISBICHHA XapaKTEPHBIX [IPH3HAKOB H3y4aeMBIX BELIECTB H XMMUYECKHX peaKiui.

2) 6a3oBBI€ HCC/IEI0BATEILCKHE JeHCTBHA: )

BIAJETh OCHOBAMH METOJIOB HAyIHOTO MO3HAHKS BEIIECTB H XHMHICCKUX peaKuui;

dopMynMpoBaTh IUENTM M 3aJadd HCCICJOBAHUA, HUCIIONIB30BaTh IOCTABICHHBIE H
CaMOCTOATENBEHO C(HOPMYITHPOBAHHBIE BONPOCH B Ka4eCTBE HHCTPYMCHTA [TO3HAHHMS ¥ OCHOBBI JITI
dopMEpOBAHFS THIIOTE3EI 110 IPOBEPKE MPABHIBHOCTH BBICK23bIBAEMBIX CYXKIECHHM;



BJIa[€Th HAaBBIKAMH CaMOCTOSTENIBHOIO IIAHMPOBAaHHSA M IPOBENCHHS YYECHHYECKHX
3KCNIEPUMEHTOB, COBEPIIEHCTBOBAThH YMEHHUs HabmIo#aTh 3a XOJOM IpOLECCa, CaMOCTOATENIBHO
IPOTHO3UPOBATh €ro pe3ynbrar, GopMmyaupoBaTh 0000MIEHHS W BBIBOALI OTHOCHTENBEHO
JIOCTOBEPHOCTH DPE3yJIbTaTOB HCCIEIOBAHMS, COCTAaBIATH OOOCHOBaHHBIM OTYET O IPOJEIAHHOM
pabore;

npuoOpeTaTs ONBIT YYEHHYECKOM MCCIENOBATENbCKOM M INPOEKTHOH IEATEIbHOCTH,
NPOSBJIATE CHOCOOHOCTH W TOTOBHOCTE K CaMOCTOSTENIBHOMY IOMCKY METOMOB pENICHHS
[IPaKTHYECKHX 3aJ1a4, TPUMEHEHHIO Pa3Iu9HbIX METOA0B O3HAHHUI.

3) pa6ora ¢ nHGoOpManHei:

OpPHEHTHPOBATECS B PA3JIMYHBIX UCTOYHUKAX HHOOpMaIMHU (Hay4yHO-NIOIYJIApHas JIMTEpaTypa
XHMHYECKOTO COJIEpKaHMsl, CIIpaBOYHBIe Mocobus, pecypcel MHTepHera), aHalId3UpOBaTh
HHOOPMALIMIO pa3sIWYHBIX BHIOB H (OPM INPEICTABICHHS, KPHTHYECKH OLECHHBAaTh €&
JOCTOBEPHOCTh U HEIPOTHBOPEYHBOCTE;

(opMyIHMpOBaTE 3amMpOCEl M IPHMEHATh Da3iHYHBIE METOABl NpPH IIOMCKE W 0TOOpe
uH(pOpMaIHK, HEOOXOIMMOM JUIs BEITOTHEHHS y4eOHbIX 3a/1a4 ONPEICNEHHOTO THIIA;

npuoGpeTaTh OMBIT KCIOJIb30BAHAS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA H
pa3IHYHBIX MOUCKOBBIX CHCTEM;

CAMOCTOSTENEHO BHIOHpaTh ONTHUMAIbHYIO (OpMy IpencTaBleHHs HH(OpMAUMH (CXEMBL,
rpaduKH, IHarpaMMel, TaOIHIEL, PACYHKH H APYTHE);

WCIONB30BaTh HAy4yHBIH #3BIK B Ka4yecTBe CpelACTBa Ipu paboTe € XAMH4YECKOH
vHpOpMAIKE: IPAMEHSTH MEKIPEIMETHbIE (QU3MYECKHEe H MATEMAaTHYECKUE) 3HAKK U CHMBOJIBY,
(opmynsl, abOpeBHaTyphl, HOMEHKIATYPY:

MCIIOJIB30BaTh U IPEe06Pa30OBEIBATE 3HAKOBO-CHMBOIHYECKHE CPE/ICTBA HATTIATHOCTH.

OBj1ajicHHE YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€ CTBHAMH!

3a/aBATL BONPOCH IO CYIIECTBY OOCYXKIAEMOM TEeMBI B XOJ€ AWAIOra W/WIM IHCKYCCHH,
BBICKA3BIBATH HMJEH, (OPMYIHpOBAaTE CBOM  INPEUIOKECHHSA  OTHOCHTEIBHO — BBINIOJHCHHA
MPEUIOAKEHHOM 3aJa4H;

BEICTYIIaTh C IIPE3€HTAllMell Pe3ylTbTAaTOB MO3HABATENBHOH IEATEIBHOCTH, IIOMYHCHHBIX
CAMOCTOSTEILHO HITH COBMECTHO CO CBEPCTHHKAMH ITPH BBIMOJIHEHHH XHMHYECKOTO SKCIICPUMCHTA,
PaKTHYeCKOH pabOTHl 10 MCCIIENOBAHMIO CBOHCTB M3yYaeMBIX BEIICCTB, pealn3altii yuebHOTO
npoekTa M (DOPMYJIHpOBAaTh BEIBOABI O pE3yIbTaTaM NPOBEACHHBIX HCCIIEIOBaHUH IIyTEM
COrNacOBAHMS MO3UIMH B X0z 00CyKAEHHA U 0OMEHA MHECHHAMH.

OpaajeHHe YHHBEPCAILHBIMH PEryJIsSTHBHBIMHA JeHCTBHAMH:

CaMOCTOSTENBHO IUIAHMPOBaTh H OCYIIECTBIIATH CBOIO MO3HABATENBLHYIO ICATEILHOCTE,
ompeenss €€ LeIH W 3a7a4d, KOHTPOIMPOBAaTb H IO MEpe HeO0OXOAUMOCTH KOPPEKTHPOBAThH
Ipe/TaraeMelil adropuT™M AeHCTBHH TPH BBHINOIHCHHH yueOHBIX ¥ HCCIENOBATEIBCKUX 3a/aq,
BEIGHpaTh Haubosee YbGEKTHBHBIA crocob MX pelleHHs ¢ Y4ETOM IOTyYEHHS HOBBIX 3HaHUH O
BEIIECTBAX H XUMHUYECKUX PEAKIHAX;

OCYIIECTBIIATEH CAMOKOHTPOJIb CBOCH JEATE/ILHOCTH HA OCHOBE caMoaHalli3a ¥ CaMOOLIEHKH.

IlpeaMeTHbIE pe3yabTaThL
[IpeaMeTHBIE pe3yIbTaThl OCBOCHHA Kypca «Obmas ¥ HeopraHu4yecKas XUMHs» 0TPaXKaloT:
cpOpMUPOBAHHOCTE MPEACTABICHHH: O XEMWUECKOH COCTABIIIONIEH €CTeCTBEHHO-HAYIHOH
KapTHHBl MHpa, PONM XUMHH B TO3HAHUU ARITCHHH TPUpPOIbl, B GOPMHUPOBAHHH MBIIUICHHS H
KyIbTypbl IJTHYHOCTH, €€ (YHKIMOHATLHOW TPaMOTHOCTH, HeoOXOAMMOM Uil  pelleHHs
MpaKTHYECKUX 3afady M IKOJOTHYECKH 0BOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[I0pPOBBIO H

TIPHPOJHOH Cpele;



BlIaJICHHE CHCTEMOM XMMHYECKUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOTIONIAr AlOIIHEe TOHATHA
(XMMHYECKHH SJIEMEHT, aTOM, H30TOIl, S-, P-, d- snmexTpoHHbIe OpOHTANHM aTOMOB, HOH, MOJICKYIA,
MONb, MOJISPHEIM OOBEM, BATEHTHOCTb, AMEKTPOOTPULATCILHOCTS, CTENEHb OKHCIICHHSA,
XUMHYecKas CBf3b (KOBaJleHTHas, HOHHasA, METAJUIMYCCKasd, BOJOPOJHAs), KpHCTaIHYIECKasd
peméTka, THOBl  XHMHYECKHX peaKmmi,  pacTBOp,  SNEKTPONMTHL,  HE3ICKTPOIHATEL
31eKTPONMTHYECKAs! TUCCOAIAS, OKUCITATENb, BOCCTAHOBUTCIIb, CKOPOCTb XMMUYECKOH peaKlluH,
XHMHYECKOE pABHOBECHE); TEOPHH H 3aKOHBI (Teopusl 3IEKTPOTHTHYCCKOH THCCOLHALHNH,
NEPUOINIECKHHA 3aKOH J1. I. Menpeneesa, 3aKOH COXPaHCHHS MACCh BEIECTR, 3aKOH COXPaHEeHHs
¥ TIpEBpAINCHHsA JHEPIHH IIPH XUMHHYCCKHX peakI#ax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK
XMMHH, MEPOBO33PEHYECKHAE 3HAHMS, JIEHKAIIHE B OCHOBE NOHUMAHHA NPUYHHHOCTH ¥ CHCTEMHOCTH
CHMHYCCKHX SBICHMH, (DAKTOJOTMYECKHE CBEJICHHs O CBOMCTBAX, COCTaBe, MONIyYEHHH H
6e30MIACHOM MCTIOJIB30BAHMH BKHEHINMX HEOPraHMYECKHX BELICCTB B OBITYy M IPAKTHYECKOH
JIeaTeIbHOCTH YETIOBEKa,

c)OpMHPOBAHHOCTE YMEHHH BBIABIATE XapaKTEPHBIC NMpU3HAKY [OHATAMN, YCTaHABIHBATH HX
B3AMMOCBA3b, MCIIOJIB30BATE COOTBETCTBYIONIHE OHATHS [PH OHCAHHH HEOpPraHW4YEeCKUX BEIIECTB
A UX npeBpameHHﬁ;

c)OpMHPOBAaHHOCTb YMEHHH HCIIOJIB30BATE XAMHAYECKYIO CHMBOJIMKY [UIA COCTaBICHHA
hopMyJT BELIECTB M yPABHEHHH XHMUYCCKHX peakiuii, CHCTEMATHIECKYI0 HOMEHKIIATYPY (IUPAC)
¥ TPUBMAIBHBIEC HA3BaHWs OTACIBHBIX HEOPTAHHHCCKHX perecTs (yrapHbii ras, YIJIEKHCIBIH ras,
AMMMAK, TalEHas H3BECTh, HEralmeéHas W3BeCTh, MATHCBAs COIA, ITHPHT 1 IpyTHE);

chOpPMHPOBAHHOCTh YMEHHI ONPEAEIATH BACHTHOCTE H CTeNeHb OKMCICHHS XMMHYECKHX
37IeMEHTOB B COCIHHEHHSX Pa3sIMYHOrO COCTaBa, BH XUMHYECKOM CBA3H (KOBaJ€HTHasA, HOHHAd,
MeTallIu4yecKas, BOJOpOAHas) B COCOAMHCHHUAX, THI KPHCTATTHYECKOH PEIIETKH KOHKPETHOTO
BemecTBa (aToMHas, MOJEKyJspHas, HOHHAd, MeTalaudeckas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHWIECKHX COeTHHEHHH,

chOpMHPOBAHHOCTD yMCHHH yCTaHABIMBATL IIPMHA/IEKHOCTH HEOPraHWIECKUX BEIIECTE 110
WX COCTaBYy K ONpPEIENEHHOMY Kyaccy/rpyrne COeIUHEHHH (IPOCThIe BEIIECTBA — MeTallbl H
HEMETAJIIB], OKCH/BL, OCHOBaHHS, KHCIOTEL, am(oTepHbIe THAPOKCHIBL, COIK);

chOpMHPOBAHHOCTL YMEHHH PACKpPBIBATE CMBICT nepuoaudeckoro 3akona J1. M. Memneneesa
W IEMOHCTPHPOBaTh €T0 CHCTEMATH3HPYIOIIYIO, 06 BACHHTENBHYIO B IPOTHOCTHYECKYIO QYHKIIHH;

c(hOpPMHPOBAHHOCTL YMEHHHA XapaKTepu3OBaTh 3IeKTPOHHOE CTPOCHHE aTOMOB XHMHYECKUX
3JIeMeHTOR 1—4 TIEpHOJIOB [Neproau4ecKON CHCTEMBI sxumuueckux 3ementos J1. K. Mengeneesa,
MCTONB3Ys TIOHATHS «S-, P-, d-2IEKTPOHHBIE OpBHTAIHY, (IHEPrETHYECKUC yPOBHUY, 06BACHATE
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XHMHHECKUX 57€MEHTOR ¥ WX COCIUHEHHH IO NMEPHOJaM H
rpymnnam [leproaMyecKOn CHCTEMBI XHMUHIECKHUX ynementos JI. . Menjeneesa;

¢(pOopMHPOBAHHOCTD yMEHUH XapakTepu3oBaTh (onmcHBaTh) OOIIME XUMHICCKHUE cBOMCTBA
HEOPraHWYEeCKHX BEIIECTB Pa3THIHBIX KIIacCOB, MONTBEPKIATh CYIIECTBOBAHHE FeHETHYECKOH
CBS3M MEK/y HEOPTaHHUeCKMMH BEIECTBAMA  C [IOMOIIBI0 YPABHEHMH COOTBETCTBYIOLIHX
XMMHWUYECKHX PeaKiluii;

chOPMHPOBAHHOCTE YMCHHA KIacCHUIAPOBATE XMMHUYECKHE PEaKIHH Mo pa3NUYHBIM
mpu3HaKaM (YuciIy M COCTaBy pearupylolIuX BEMIECTB, TEIIOBOMY > dexTy peaKuud, H3IMEHCHHIO
cTereHelt OKMCICHHS SIEMEHTOB, 00paTHMOCTH peaKiyy, yJacThio KaTaImu3aTopa);

chOpMHPOBAHHOCTD YMEHHMH COCTABIATh YPABHEHHA peakiui pasTH4HbIX THIIOB, MOJIHBIE ¥
COKpaIEHHbIE YPaBHEHHS peaKI¥i HOHHOTO obMeHa, yYMThiBas YCIOBHS, TIPH KOTOPBIX 3TH
peaKiyy HIYT A0 KOHIA, )

chOpPMHPOBAHHOCTh YMEHHH NPOBOIHTE peaKi(iH, MOATBEPKIAIOMHAE KauecTBEHHBIH COCTaB
pa3MMYHBIX HEOPraHHYECKHX BEIIECTE, Pacrio3HaBaTh OIBITHBIM IIyTéM HOHBI, PUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPAX HEOPTaHHYECKUX BEIICCTB



c)OpMHPOBAHHOCTh YMEHHH pacKphIBATh CYIIHOCTH OKHCITUTEEHO-BOCCTAHOBHTENIBHBIX
peaKiuii IOCPEICTBOM COCTABIEHUS ICKTPOHHOTO GamaHca STHX PEaKIm;

chOpPMHPOBAHHOCTh YMEHUA OOBACHATH 3dBHCHMOCTD CKOPOCTH XMMHYECKOH pEeaKiuud OT
pasIMuHbX (AKTOPOB; XapaKTep CMEIIEHHT XHMHHECKOTo paBHOBECHA B 3aBHCHMOCTH OT
sHemHero Bo3aeicTua (npunuun Jle [1latense);

chOpPMHPOBAHHOCTh YMEHHUH XapaKTEPU30BATh XMUMAYCCKUC IPOLIECCH, JIEXKAIHe B OCHOBE
IPOMBINIIEHHOTO ~TONYYEHHs CEPHOH  KHCIOTEL aMMHaKa, a Takke CcHOpMHUPOBaHHOCTDH
npeacTapnennit 06 OOMMX HayYHbIX NPUHIMIAX H 9KOJIOrHUecKHX TMpobiieMax XUMH4ECKOro
IPOU3BO/ICTBA;

chOpMUPOBAHHOCTh ~ YMEHMI TPOBOJATE BRIMHCICHHA C WCIOIB30BAaHHEM TIOHATHA
«MaccoBasi I0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLLIEHH ra30B IPH XUMHYECKHX PEaKIUIX,
MACCHI BEIIECTBA WM 00BEMA ra3oB IO M3BECTHOMY KONMHYECTBY BEINECTBA, Macce ui 06BEMY
OJIHOTO W3 YYacTBYIONIMX B PEAKLHH BEIIECTB, TEILIOBOTO sdeKTa peakiuy Ha OCHOBE 3aKOHOB
COXpaHEHHs MACCHI BEIIECTB, IPEBPAIICHHS i COXPaHCHHA SHEPrHHU;

chOpMHEPOBAHHOCTS YMEHHH COOMIO/ATH NpaBHIA [TOJIB30BAHMS XMMHYECKOH MOCYHOH H
naGopaTopHbIM 0GOpYNOBAHHEM, a TAKKE NpaBHIA obpalleHusi ¢ BEWECTBAMH B COOTBETCTBHH C
MHCTPYKIHSMH TI0 BHITOTHEHHAIO 1a00PaTOPHBIX XUMHHIECKIX OTIBITOB;

c(OPMUPOBAHHOCTb YMEHHH IIAHHPOBATE M BBINOJHATE XHMHYECKMH 3KCIEPHMEHT
(pa3nokeHue TEPOKCH@ BOJOPOZa B MPUCYTCTEHH KaTaInu3aTopa, onpeleNeHne Cpesibl paCTBOPOEB
BElECTB C TOMOLIBIO YHHBEPCAIBHOIO MH/IMKATOPA, BIMIHHUC PASITHIHBIX $axTOpOB Ha CKOPOCTh
XHMHUECKOH PeaKilid, PeaKIliyi HOHHOTO 0OMEHa, Ka4eCTBCHHDIC peakiuy Ha cybdat-, kapOboHat-
¥ XJIOpHJI-aHWOHBI, Ha KATHOH AMMOHHA, DCUICHHC SKCIIEDMMEHTATbHBIX 3a/a4 MO TeMaM
«Metanisy u «HeMeTamms») B COOTBETCTBHH C TpaBHIaMi TEXHHKH 6e30MacHOCTH TIpH
obpaieHdd C BEIIECTBAMH H 1abopaTopHBIM  00OPYHOBAHHEM, NPEACTABILTE pe3yNbTaThl
XHMWYECKOro HKCIepHMeHTa B (opMme 3alucH ypaBHEHHH COOTBETCTBYIOLIHX peakuui H
(hOpMYTHPOBATH BEIBO/IBI HA OCHOBE STHX PE3yJIbTATOB:

cpOPMHPOBAHHOCTD YMCHHH KPUTHHYECKH AHATM3MPOBATh XMMHUECKYIO HH(OpMALHIO,
TIOJTy4aeMyI0 U3 Pa3HBIX HCTOYHHKOB (cpencTBa MaccOBOM KOMMYHHKAIHH, WHTEpHET U APYTHX);

c(OPMHPOBAHHOCTD  YMCHHH cobmONaTs INpaBUiIa IKOJIOTHICCKH nenecoobpasHOro
[OBeIeHMS B OBITY W TPYJOBOH [EATENBHOCTH B UEILIX COXpaHEHHsi CBOEro 3/10pOBbA H
OKpY’KaIOIIeH TPUPOJHOM CPEAbI, OCO3HABATH OMAaCHOCTh BO3JCHCTBHS Ha JKHBBIC OPraHH3MBI
OTpeNeNEHHBIX BELIECTB, MOHMMAsT CMBICT nokaszarenst [1JIK, moscCHATH Ha NpHMEpax crocobsbl
yMeHBIIEHHS. i MIPEIOTBPAIIEHHNS HX BPEIHOTO BO3JIEMCTRHS HA OPraHKM3M YEIIOBEKA;

COJIEPKAHHUE [IPOTPAMMBI YYEBHOI'O KYPCA
Tema 1.CTpoeHHe aToOMa H NepHOIHYECKHH 3aK0H JI. . Menpeneesa -3 1aca.

OCHOBHEIE CBEJJEHHS O CTPOCHHH aT oM a. SIpo: MPOTOHBI ¥ HEHTPOHEL. M30TOIBL
ieKTPOHBl. DNEKTPOHHAs 0007109Ka. JHepreTHYECKU# ypPOBEHb. Ocob6eHHOCTH CTPOSHHS
3IEKTPOHHBIX 060I0YEK aTOMOB SIIEMEHTOR 4-10 ¥ 5-r0 IEPHOTIOB IIEPHOMIECKON CHCTEMEL . U.
Menaeneena (NepeX0aHBIX snemenToB). [Toustae 06 opOHTAAX. S- H p-opOUTaTH. JNEKTPOHHEIC
KOH(HTYpaLHK aTOMOB XMMHYECKHX 37IEMEHTOB.

[lepuoaudyecKkuii 3aK0H JI.U.MengeneeBa B CBCTE Yy4EeHHA O CTPOCH
au atowMa Orkperrue JI. U. MenIeneeBbIM TIEPHOIMYECKOTO 3aKOHA.

TlepuoaudecKas CHCTEMa XHMHICCKIX ynementoB JI. V1. Menneneesa - rpadugeckoe
oTobpakeH#He IEPUOMUECKOro 3aKOoHa. duspueckuil CMBICT TTOPSIKOBOrO HOMEPA IEMEHTA,
HOMepa Neprojia i HoMepa IPYMIIkL BajeHTHbIE MIEKTPOHEL [IpHIHHBl H3MCHEHHA CBOWCTB
/IeMEHTOB B [IEpHOJIax | rpynmax (FIaBHbIX HOJrpyIIax).



Tloo%eH#e BOZOPOa B IEPHOAMYECKON CHCTEME. 3HAYEHNE IEPUOIMEECKOTO 3aKOHa U
NEPUOIMYECKOM CHCTEMbI XUMHYECKAX SIIEMCHTOB J1. I. MenpereeBa /s Pa3sBUTHS HAYKH 1
MOHHMAHHUS XUMHIECKOH KapTHHBI MUDA.

Tema 2. CTpoenue BemecTsa -13 Jacos.

WoHHAasg XUMHYecKas CBs3b. KarnoHbl H aHHOHBL Knaccuduxaiys HOHOB. VIoHHBIE
kprcTanTAyeckue pemeTkd. CBOHCTBA BEMIECTB C STHM THIIOM KPHCTAJTHYECKUX PEIETOK.

KopaleHTHAasd XUMHUECKAs CB i3 b DIEKTPOOTPHIATETBHOCT. [MongpHas 1
HemoJs[PHAs KOBATEHTHEIE CBA3H. JIHIOND. [1oMSIPHOCTE CBSI3U M TIOJSPHOCTH MOIEKYIBL.
O6MEHHBIHA ¥ JOHOPHO-aKIENTOPHbIH MEXaHH3MBI 06pa3oBaHus KOBAICHTHOH CBA3H.

MoJIeKy ISpHBIE U aTOMHbIE KPACTALTHICCKHE PEIICTKH. CBoO#CTBA BEMIECTB C STHMH THIIAMH
KPUCTAIIHYECKHMX PELIETOK.

MeTannuueckas XUMHUIECKad CBA3E. OcoBeHHOCTH CTPOEHHUA aTOMOB METAILIOB.
MerTauiaueckas XAMHIEcKas CBA3b M METAIUIHYECKas KpHCTaTAIeCkas pemerka. Cpo#icTBa
BEIIECTB C THM THIIOM CBS3H.

BogopoaHas XHMHYECKasd CBA3D. MexMONEKy IsipHast ¥ BHY TPHMOJIEKY IsIpHas
BOJIOpOMIHAs CBS3b. SHAYCHHE BOZIOPOIHOM CBSA3H [ OPTaHM3aLMH CTPYKTYP OHOIIOTUMEPOB.

I10 7 u M e p bi. [ITacTMacChl: TEPMOILIACTEl M PEAKTONIACTSI, HX TNIpeICTABATEIH W IPUMEHEHHE.
BonokHa: NPAPOIHEIE (PACTHTEBHBIC X JKMBOTHBIE) H XUMHUYECKHE (MCKYCCTBEHHBIC H
CHHTETHUYECKHE ), UX TIPEJICTABUTENH U IPUMCHEHHE.

lazoo6pasHoe COCTOsSHHE BEMECTRBA. Tpu arperaTHbIX COCTOAHHUS BOJBI.
OcoBeHHOCTH CTPOEHHS ra30B. MonApHbIH 005eM ra3000pa3HbIX BEIIECTB.

[Tpumeps! ra3006pasHbIX MPHPOAHBIX cMeceii: BO3LYX, IPHPOIHBIH ra3. 3arpsa3HeHne aTMochepsl
(KMCIIOTHBIE IOAKIH, TAPHAKOBBIA s¢ddext) u 60ppda ¢ HUM.

[IpencTaBUTENH ra3000pa3HbIX BEMECTB: BOLOPOL. KUCJIOPO]L, YTJIEKMCIIBIA ra3, aMMHaK, STHJICH.
WX noiydenue, coOMpaHue ¥ pacrio3HaBaHHE.

WuaKoe COCTOSHHE BEMECTBA Boa. [ToTpe6iaenne BOAbI B OBITY 1 Ha
npou3BOACTBE. JKECTKOCTH BOJIBI 1 crocoObl ee yCTpaHeHH .

MuHepaTbHBIE BOMIbI, HX HCTIOIE30BAHAC B CTOJIOBBIX W JIE4EOHBIX LENIX.

JKuKie KpUCTalIBl M UX IPHMCHEHHE.

Teepaoe COCTOSHHE BEMECTBA AMopQJHmeTBepnmeBemecmaBnpnpo,ueﬂ B
JCW3HY YeJIOBEKA, X 3HAYEHHE ¥ IPHMCHCHHUE. KpucTaiadecKoe CTPOSHHE BEIECTBA.

JlucmepcHBIE CACTEMBL TomsTHE O MUCTIEPCHBIX cHcTeMax. JlucnepeHas baszau
IHCIEPCHOHHAsA Cpea. KnaccubuKalds JACICPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHoro
COCTOSIHHUS JUCTIEPCHOH CPeibl A JIACTIEPCHOHHOH (asbl.

I'py6OMMCIIEPCHBIE CHCTEMBL: MYJIbCHH. CYCIIEH3HHM, a3PO30JIH.

TOHKOIUCIEPCHBIE CHCTEMBI: TEJIH K 30IH.

CocTaB BelmecTBa H CMECEH BelecTBa MOJIEKYISPHOTO B HEMOJIEKYTIAPHOTO
cTpoeHHs. 3aKOH MOCTOSHCTBA COCTaBd BELIECTB.

TToHSITHE «JI0IS» ¥ €€ PA3HOBUIHOCTH: MacCoBad (1OIIA SMEMEHTOB B COSMHEHHIH, JOJIA
KOMIIOHEHTA B CMECH - 01 TIPAMECEH, 107 PacTBOPEHHOIO BEIIECTBA B pacTBOpE) M 0OBEMHAS.
Jlons BEIXOZia TPOJYKTa peaKiiui 0T TEOPETHIECKH BO3MOKHOTO.

JlaGopaTopHbIe ONbITHL. 1. OnpeseneHue THNA KPUCTALTAYECKOH PELICTKH BellecTBa U
onucanye ero cBocT. 2. O3HaKOMIICHHE C KOJUIEKIMeHR TIOIMMEPOR: IIacTMace # BOJIOKOH H
w3t W3 HEX. 3. McrbTanie BOJBI Ha KeCTKOCTb. Y CTpaHEHHE KECTKOCTH BOBIL. 4.



(O3HAaKOMJIEHHE ¢ MHHEPAILHBIMHA BOJIAMH. 5. O3HaKOMJIEHHE C JHCIIEPCHEIMH CHCTEMaMH.
IpakTuaeckas pabora Nel. [Tonydenne, cobupaH#e u pacro3HaBaHue Ta3os.

Tema 3. XuMudecKHe peaKkiuu - 8 yacos

Peakuuu uaymue 6e3 M3MEHEHH COCTaABA B eI € C T B. AIIIOTPONHA H
AIIOTpONHEIE BUAOH3MeHeHks. [IpHYHHEL IUTIOTPOTIHY Ha npaMepe MOAH(pUKALMH KHCIOPO/a,
yrnepoza u dhocpopa. O30H, €ro fuosioruyeckas polib.

W3oMepsl ¥ H30MEpHS.

PeakIMu HAyDIHEe C HM3MEHEHHEM COCTaBa B e 1 e ¢ T B. Peakiiui COeTUHEHNH,
pa3NIOKEHHUSL, 3aMEIIEHNs i OOMEHa B HEOPTaHMYECKOH M OPraHHIeCKOH XUMHUH. Peaknun 3K30- #
supoTepMudeckue. Temmooi 3pdext XHMHUYECKOH peakui ¥ TEPMOXHMHYECKHE yPABHEHHA.
PeaxIiy TOpeHHs, KaK YaCTHBIH ciry4al 3K30TepMHUYIECKHX
peaKiu.

CKkOpOCTh XHMHYECKOH peakluH.

CKOpOCTH XMMHYECKOH PEaKInH. 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIUH OT IPHPO/IBL
pearupyoIMx BEIIECTB, KOHLIECHTPAHH, TeMIIepaTyphl, IUIOMIATH IOBEPXHOCTH CONPHKOCHOBCHHA
¥ KaTanu3aropa. PeakiMi roMo- H TeTepOreHHBIC. [MToHsATHE O KaTAIM3E U KaTalu3aTopax.
DepMeHTHI Kak OHOTIOrHIeCKUe KaTalu3aTopst, 0coBeHHOCTH HX (YHKIIHOHHPOBaHHUA.

O6paTHMOCTh XHMHUYCCKHX peaxuuii HeobpatuMbie i 06paTHMBIE XUMUYECKHEC
peakiiy. COCTOSHHE XMMIYECKOTr0 PABHOBECHS JUIA 0OpaTUMBIX XMMHIECKAX peaxiuit. Crioco6s!
CMELIeHHS XHMAYECKOTO PABHOBECHS Ha IIPUMEPE CHHTE3a aMMHAKA. [TousTre 06 OCHOBHBIX
HAYYHBIX MPUHIMIAX IPOM3BOJICTEA HA IPUMEPS CUHTE3a aMMHaKa HITH CEPHOH KMCIOTEL

Pojib BOAB B XHMHUECKOH peakUHM McTUHHBIE pacTBOPEL PacTBOPHMOCTE 1
KIacCH(HUKALHs BEIIECTB [0 STOMY IPH3HAKY: PacTBOPHMBIE, MATOPACTBOPAMEIC H
HEpPacTBOPHMMBIC BEIIECTBA.

NEKTPOIUTHl B HEINEKTPOITHTEI. IEKTPOTUTHIECKAS TACCOLHALIH. KucnoThsl, OCHOBaHUS U
COJM C TOYKH 3pPEHHUsI TEOPUH 3JIEKTPOJIATHYECKOM TMCCOIHAIIUH.

Y HMAYecKHe CBOMCTBA BOJIBL; B3AMMOEHCTBHE C METALIAMH, OCHOBHBIMH ¥ KHCJIOTHBIMHA
OKCHIAMH, Pa3/ioKeHHe i 00pa30BaHKe KPUCTAUIOTHIPATOB. Peakiiy rujipaTaliit B
OpraHuYeCKOH XUMHH.

Tupponu3 OPTaHHYECKHX H HeOpraHH4YeCKHUX coelMHEHHMH
HeoGpaTuMBblid TAAPOJIH3. O6paTUMBIi THIPOIIH3 COJeH.

[uapomH3 OpraHuyecKux COEMHEHHH H €r0 IPAKTUHYeCKOe 3HAYCHHE VLA MOy 4eHHS
THUIPOJIM3HOTO CIHPTA K MBLIA. EmosTorddeckas pollb THAPOIH3a B MITaCTHHECKOM H
JHepreTHdecKoM 0OMEHe BEIIECTB 1 SHEPIUH B KJIETKE.

OKchHTenLHo-BoccraHoBuTenLHme peak i u u. CreneHb OKUCIICHHS.
OnpeieIeHHE CTENICHH OKACTICHH O dopmyne CoeTHHEHH. [MousiTie 06 OKHCITUTENBHO-
BOCCTAHOBUTENBHBIX peakiusX. OKHCICHHE 1 BOCCTAHOBIEHHE, OKHCIMTENb A BOCCTAHOBHTEIID.

Jpe K Tp O U 3. DISKTPOIH3 KK OKHCIATETbHO-BOCCTAHOBHTEBHBIA IPOLECC. JIEKTPOJIH3
pAaCITaBOB ¥ PacTBOPOB Ha MPHMEPE xjiopua HaTpus. [IpaKTHYecKoe [IpUMEHEHHE IEKTPOIH3A.
DJIeKTPOTUTHIECKOE IOy ICHHAE AMOMHUHHUSL.

JlaGopaTopHbi€ ONbITHI. 6. Peaxisi 3aMEIIEHIs MEIH JKETIC30M B pacTBOpE MEJHOTO KyNopoca.
7. Peaxiuy, AAyIIHe ¢ 06pasoBaHAEM OCalIKa, rasza u Bojpl 8. [lomyyeHHe Kucnopola
pasloKeHHEeM MEPOKCH/IA BOJIOpOAa ¢ TIOMOIIBIO OKCHIa Mapranua ( V) 1 Karasna3sl CBIpOro
kaprodens. 9. [TomyueHHE BOJOpPOJA B3aHMO/IEMCTBHEM KHCIIOTHI C IHHKOM. 10. Pa3nu4HBIC



cIy4ay MHAPOIIH3a COJICH.

Tema 4. BemecrBa u ux csoiicra -10 yacos.

M e T a 11 1 bl. B3anMOIeiCTBHE METAILIOB C HEMETAIIAMH (XTIOPOM, CEpOM M KUCIIOPOZIOM).
BzaumMojeiicTBHE METOYHBIX H MIENT0YHO3EMEIBHBIX METAILIOB C BOMION. DIIEKTPOXUMHYECKHH DAL
HaNpPSKEHUH MeTalIoB. B3auMoAeHCTBIE METAIIIOB € pacTBOpaMH KHCJIOT U COJICH.
AmoMuHOTEpMHEsL. B3auMoIeHCTBHE HATPHS C STaHOJIOM B thenosioM.

Kopposust Metanos. [lorsTae o XUMHYECKOH ¥ NEKTPOXHUMHUYECKOH KOPPO3HK METAIIOB.
Crioco6bl 3alATEI METAUIOB OT KOPPO3HH.

He e Ta i bl CpaBHUTENbHAsA XapaKTEPUCTHKA TallOrCHOB KaK Hauboee THITMYHBIX
NpeACTaBUTENIEH HEMETAILIOB. OKMCITUTE/bHBIE CBOMCTBA HEMETAILIOB (B3aMMOZSHCTBHE C
MeTaJIaM# ¥ BOJ0poaoM). BoccTaHOBHTEBHEIC CBOMCTBA HEMETAIUIOB (B3auMo/IeHcTBHE ¢ bonee
3IIeKTPOOTpHIIATETbHEIMH HEMETAIIaMK | CIIOKHBIMH BEIIECTBAMH-OKHCIIHTEISIMHA).

KuCcnOTH HEOPraHHYECKHE H OPTaHHIECKHEC Knaccuukanus KACIOT.

X uMEYecKHe CBOMCTBA KACIOT: B3AMMOIGHCTBHE C META/IaMH, OKCHIaMU METAILTIOB,
rHIPOKCHIAMH METAIUIOB, CONAMH, CITHPTaMH (peakuus TepHbUKAIIH). OcobObIe CBOKMCTBA
a30THOH ¥ KOHIICHTPUPOBAHHOH CEPHOH KHMCIOTBL

OcCHOBAaHHUS HeOpraHH4YeCKHEe H OPraHHHUCCKHEC OcHOBaHH, UX
Kraccu(HKarms. XUMHYECKUHE CBOHCTBA OCHOBAHMI: B3aMMOJIEHCTBHE C KHCIIOTaMH, KMCIIOTHBIMU
OKCHIAMH ¥ COJIIMH. Pa3jiokeHHe HEPACTBOPUMAIX OCHOBaHHH.

C o 1 . Knaccudukaims conei: CpejHHe, KUCIBIC X OCHOBHBIC. XuMU9ecKHe CBOWCTBA CONEH:
B3aMMOIEHCTBHE C KACTOTAMH, EN0YaMH, METAIUIAMH M COJTIMH. [IpejicTaBHTENH CONCH H HX
3padeHue. XIOpU]l HATPHS, KapOOHAT KalbIHs, docdar kanblEs (CpeaHue COJH); THAPOKapOOHATE
HATPUs X AMMOHHMA (KHCIIBIE COTH); THAPOKCOKapOOHAT MEH (1) - manaxuT (OCHOBHAS COJIB).

KayecTBeHHEIE pEaKIMX Ha XJOPH/I-, cybdar-, # KapGoHaT-aHUOHBL, KATHOH aMMOHH, KaTHOHBI
wxenesa (1) u (I11).

FemeTHdecKas CBA3b MEXJAY KraccaMu HeOpPraHHYECKHX H OpPraHH
gyecKU X coeauHeHH H. [lorarue o reHeTHYECKOH CBA3H M FeHETHYECKUX psalax.
TeHeTHYECKHM pAl METAILIA. [eHeTH4YecKui psal HeMeTalIa. OcobeHHOCTH TeHETHYECKOT0 piia B
OpraHHYeCcKOH XHMHH.

JlaGopaTopHbie ONbLITHI. 11. UcnpITasie pacTBOPOB KUCIOT, OCHOBaHHH ¥ CONEH
WHIEKaTOpaMu. 12. B3apMO/IeiCTBHE COISTHOM KHUCIIOThI M pacTBOpa YKCYCHOHM KHCJIOTBI C
MeTannaMi. 13. BsaumojieiicTeae CONSHOM KUCJIOTHI H pacTBopa YKCYCHOM KHCJIOTHI C
ocHOBaHHSMH. 14. B3auMOJICHCTBHE COJISTHON KHCJIOTHI M PACTBOPA YKCYCHOH KHCIIOTBI C COJSIMH.
15. Tlomyuenue 1 CBOMCTBA HEPAaCTBOPHMBIX ocHOBaHHH. 16. ['HIpOIH3 XJIOPHUIOB U alleTaToOB
IIeOYHbIX MeTaLIoB. 17. O3HaKOMJIEHHE C KOJUICKIHAMH: a) MeTa/IoB; 0) HEMETAJLIOB; B) KMCIIOT;
T') OCHOBaHHUH; 1) MAHEPATIOB U GHONOrHIECKAX MATEPHATIOB, COJEPKAIIHX HEKOTOPBIE COJH.

[IpakTadeckas pabora Ne2. Pemenne dKCriepAMEHTAIPHEIX 33/t Ha HAeHTH(QHKALITAIO
OpraHHYECKHX ¥ HEOpraHn4eckux COeIHHCHUH.



VyeGHO-TeMaTHUECKHil IiianupoBanue (1 yac B HeleNi0, BCET0 34 gaca)

Ne TeMer Beero W3 nux 4‘
n/n 4acoB
IIpakTideckue paboThl ‘ KoHTposibHbIE pabOTEI
‘ 1. | Tema 1. CtpoeHue aToMa ‘ 3 - ‘ -
\ ¥ TIEPHO/INUECKH I 3aKO0H
‘ JI1..Menieneea | \
|
2. | Tema2. Crpoenue % 13 | IIp. p. Nel «ITonydenue, [ K. p. Nel
cobupaHue H

I BELIECTBA \

pacro3HaBaHHE rasoB»
|

|
T} Tema 3. XAMUUYECKHE 8 |- T .
peaKIiH \
|
FLL Tema 4.BemecTsa H HX 10 | Ip. p. Ne2 «Pemmenne } K. p. Ne2
| ‘ CBOWCTBA 3KCIIEPHMEHTAIBHBIX 33/1ad

Ha WIEHTH(QUKALAO
\ COEHHEHUN»
|
|

1
\
T

B
M S
R




KajieHjapHO-TeMaTHYeCKo0e IVIAHHPOBAHME 110 NPEAMETY «Xuvum» pad 11 kiaaceca.
(34 gacos- 1 4ac B He/le/I10)

TNE Tema ypoka | Komu- \ Jlata nmpoBeieH A
ypoKa | 4ecTBO \
| | wacos | Ilman | QaxT

Tema 1. Cmpoenue amoma u nepuoduecKuil 3aKon JI.H.Menoeneesa (3uaca)

Tema 2. Cmpoenue gewjecmea (134acos)

F] | Bonssiit muctpyrax no T.B.CTpoenne aToma. 1|
2 ‘ Tlepuonudeckuii 3akon JI..MeHzeneesa B CBETC yHEHHU O | 1 ‘
| | CTPOEHHH aToMa \ |
‘ 3 \ [TonoKeHHe BOJIOPOa B TIEPHOMYECKOH CHCTEME. 3HayeHue ‘ 1 1
‘h ITeproHYECKOro 3aKOHA. | \
|

|

|

4 | Monnas xummdeckas CBA3b 1| ‘l
F 5 | KopaneHTHas XuMHYeCKas CBA3D N | 4‘
6 MeTauiidecKas XUMHYecKas CBA3b { 1 | \
r 7 BogopoaHas XHMHYeCKas CBA3b 1 | j
. 8 | Tomumeps 1 _i
9 I'az006pa3HbIE BEIIECTBA 1
T 10 | Ilpaxtuueckas pabora Nel «Ilomyuenue, cobupanue U | 1 \

pacmo3HaBAHKE Ta30B» \ |

11 | Kujkue BelecTa 1 ! \
| 12 | Teepasle BemecTsa | 1 |
|13 | lucriepcHble CHCTEMBI IEE \
|14 | Cocras Bemectsa. CMeCH. 1] \ i{
15 O606IIeHre W CHCTEMATH3AIHSA 3HAHHH 110 TEME «CtpoeHHE ) 1 1 \
| aroma. CTpoeHHE BEINECTBAY
" 16 | KontpombHas paboTa Nel mo Teme «CTpoeHHE aTOMa. | 1 L \
| CTpOeHHE BEIIECTBA) | I
-

| Tema 3. Xumuueckue peaxkyuu (8 uacos)

| 17 \ [ToHsTHE O XHMUYECKOH PEaKIIHH.

1

18 | Knaccutpukauus XUMAIECKHIX peakiuuii . 1
F 19 CKopOocCTh XUMHUYECKON peaKIuH. 1
20 | OGparuMOCTh XMMHYECKUX peaKIHH. ! 1
1

1

Wl l Pouib BOAB! B XUMHYECKHX pEAKLIUAX.
22 \ I'uapomnus.

73 | OKHMCITHTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITHH . __
24 -

| Tema 4. Beuwjecmea u Ux ceoiicmea (10 uacos)

| 25 | MeTtanisl. I

1
1
1
1



I'eneTHyeckas CBs3b MEXKIY KJaCcCaMH HEOPraHW4YEeCKUX U
OpraHuvYeCKuXx BEIIECTB.

31 O6o0inenre ¥ CHCTeMaTH3allMs 3HAHUH 110 TeMe « X MMHYECKHE
peakuuy. BemecTsa U UX CBOHCTBA»

32 | KonTponbhas pabota Ne2 no teMe « XMMUYECKHE PEAKIIUH.
BemecTsa u UX CBOMCTBa»

33 | Ilpakruueckas pabora Ne2 «Pemenue 3KkCIiepUMEHTAIBHBIX
3aJa4 Ha HACHTH()UKALHUIO COeIMHEHHH)

34 | IToBropeHue 1 06001IEHUE 38 KYpPC HEOTAaHHYECKOH XUMHH.




