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3amaum yuyeOHoro npeamera « Xumusp» 11 kiacc:

Kypc o6meit xumun 11 kiacca HampaBlieH Ha PEIICHHUE 3a]1a4 UHTErPALMK 3HAHUH,
y4almxcsi Mo HEOPraHWUYECKOW M OPraHWYeCKOM XUMHUU C 1LIEJIbI0 (POPMUPOBAHUS Y HUX
€IMHON XMMHUYECKOM KapTUHBI MUpa. Bexymas uaes Kkypca — €IMHCTBO HEOPTraHUYECKOU
Y OPraHMYECKON XMMHUU Ha OCHOBE OOIIIHOCTH UX MOHSATUM, 3aKOHOB M TEOPUI, a TAKKE Ha
OCHOBE OOIIMX MOJX0/I0B K KiIacCU(UKAIMKU OPTaHUYECKUX U HEOPTAaHUYECKUX BEIIECTB U
3aKOHOMEPHOCTSAM MPOTEKAHUSA XUMUUYECKUX PEAKIIUA MEXKTY HUMM.

3HAYUTEIIPHOE MECTO B  COJEp)KAHUU Kypca OTBOAUTCS  XHUMHUYECKOMY
skcriepuMeHTy. OH OTKpBIBa€T BO3MOXXHOCTH (DOPMHUPOBATh Y YYAIIUXCS YMCHHS
paboTaTh ¢ XUMHUYECKUMH BEIIECTBAMHU, BBITIOJHATH MPOCTHIE XMMHUYECKUE OMBITHI, YUUT
IITKOJILHUKOB O€30MaCHOMY M AKOJOTHUYECKH T'PAaMOTHOMY OOPAICHHIO C BEIIECTBAMHU B
OBITY M Ha POU3BOJICTRBE.

Jloruka u CTpyKTypHpOBaHHE Kypca IO3BOJSIOT B IIOJHOM MEpPE MCIIOJIb30BaTh B
OOyYEeHHH JIOTUYECKHUE OTEPAIli MBIIUICHUS: aHAIW3 U CHHTE3, CPABHCHUE W aHAJIOTHUIO,
CHCTEMaTHU3aINI0 U 0000IICHHE.

JlanHast pabGouasi mporpaMma MOXKET OBITh peaJM30BaHa MPHU HUCIOJIb30BAHUU
TPAIUIIMOHHON TEXHOJOTUM OOy4eHHs, a TaKXke DJIEMEHTOB JIPYyTHMX COBPEMEHHBIX
0o0pa3oBaTeIbHBIX TEXHOJOTHH, TepeoBbIX (OPM U METOJIOB OOyYEeHHS, TaKUX Kak
poOJIEeMHBI METOJI, pa3BUBaloOIee OO0yUYE€HHUE, KOMITBIOTEPHbIC TEXHOJIOTMH, TECTOBBIM
KOHTPOJIb 3HAHUH U JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BOBMOKHOCTEH U
CITOCOOHOCTEM Ka)KJI0T0 KOHKPETHOTO KJlacca B Iapasliesiy.

OcHoBHBIE pa3eJibl:

Pa3znes 1. Teopernueckne 0OCHOBbI HEOPraHN4€CKOM XMMUM.
Baxxueiine NoHATUS XMMHAM U UX B3aUMOCBSI3H.
OcHOBHBIC 3aKOHBI XUMUHU.

Pa3nen 2. BemecTtBa u X COCTaB.

CrpoeHnne BemecTsa.

CucrteMbl BEIIECTB.

B3aumonencTBys U ipeBpallieHus BELLECTB.

Pa3znen 3. Merauibl, HeMeTaJJIbl U X COeITMHEHM .
Mertauibl rI1aBHBIX MOATPYIIL.

MeTtasnibl TOOOYHBIX MOATPYIIIL.

XapakTepHble 0COOEHHOCTH HEMETAJLIIOB.

["asorensr.

O0600mIeHNe 3HAaHUN 0 MEeTaJIaX ¥ HEMEeTaJlIaX.
Heoprannueckue n opraHndeckue BEIECTBA.
[Tpon3BOACTBO M MPUMEHEHUE BEMIECTB U MATEPHUAIIOB.
MeTtoibpl HAy4YHOTO TTO3HAHHS.

[lepuoguuHoCTh U (POPMBI TEKYIIETO KOHTPOJIS:
KoHTponbHbIX padboTr-4

[IpakTrnueckux padoT-5



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O OBPA30OBAHIA

JIMHHOCTHBLIE PE3VJIbTATDI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYarOIIUMUCS
nporpaMm  cpeiHero oOmiero oOpa3oBaHMsl (JUYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbIM).  HaydHo-Meroauueckoil OCHOBOW i pa3paOOTKU  TUIAHUPYEMBIX
pPE3yJIbTATOB OCBOCHHUS MPOTPaMM CpEAHEro oOIero oOpa3oBaHUs SBISETCS CHCTEMHO-
NEeSATETbHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CUCTEMHO-JEATENBHOCTHBIM MOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pPE3yNbTAaTOB OCBOCHUSA MpeaMeTa «XHMHS» Ha YPOBHE CpPEIHEro oO0Imero oOpa3oBaHUs
BBIJICTICHBI CJIEIYIONINE COCTABIISIIONINE:

OCO3HAHUE OOYYAIOIIMMUCA POCCUNCKOW TPaKIaHCKONW HACHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOMPEACIICHUIO; HaJlud W€ MOTHUBAIlUU K
00y4eHUI0;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JTUYHOCTH HA OCHOBE KIIFOUYEBBIX
IIEHHOCTEW 1 UCTOPUUYECKUX TPaJIUllK 0a30BON HAYKH XUMHUH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEU JESITEIIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU, MPUCYIIMMU LETOCTHOW CHUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HAJIMYKUE TPABOCO3HAHUS JKOJOTUYECKOW KYJIbTYPhl M CIOCOOHOCTH CTaBUTH IIEIH U
CTPOUTH >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MpeaMeTa «XUMHs» JOCTUTAalOTCS B E€IUHCTBE
y4eOHON W BOCIUTATEIBHOW MESITEILHOCTH B COOTBETCTBUU C TyMaHUCTUYCCKHUMHU,
COITMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU W HUJ€alaMU POCCHUICKOTro
IPaXKJIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMAMHU M MpaBUJIAMU IOBEICHMUS,
CIOCOOCTBYIOLIMMHU ~ IIPOLIECCaM  CaMOINO3HAHUSA, CaMOpPa3BUTUS W HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YYaIOIINXCS.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MpEAMETa « XUMUS» OTpa)xarT c(hOPMUPOBAHHOCTH
OTbITA MMO3HABATEIILHOW M MPAKTHYECKOW JESITENIbHOCTH OOYYaIOIIMXCS M0 pean3aluu
MIPUHSATHIX B 00IIECTBE IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpa’kIaHCKOTO BOCIIUTAHUS:

OCO3HAHHS 00YYaIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY Y IIPABOMOPSIIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMaxXx M MPaBWIAX MEXKIUYHOCTHBIX OTHOUIEHUU B
KOJUJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU NIESITEIILHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU XUMUUYECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTH TOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUxX
MIPU aHAJIM3€ PA3TMYHBIX BUJIOB YUEOHOU AeATEILHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAy4YHOMY HAcCJEIUI0 OTE€YECTBEHHOM
XUMUHU;



YBaXXEHUSI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO MPUMEHEHUS
XUMUU, OCO3HAHUSI TOrO, 4YTO JOCTHXKEHUSI HAayKH €CThb pe3yJbTaT JJIUTEIbHBIX
HAOJTFOICHNH, KPOTIOTJIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MTOCTOSHHOTO TPyAa YIEHBIX
U TIPAKTUKOB;

WHTEpeca W TO03HABATEIbHBIX MOTHBOB B TIOJYYEHUH U TOCJICAYIONIEM aHaIu3e
MH(pOpMAIINU O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNS,

CIIOCOOHOCTH OIICHMBATh CHUTYallUHM, CBS3aHHBIE C XUMUYECKUMH SIBIICHUAMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY,;

TOTOBHOCTH OILICHMBAaTh CBOE TMOBEJAEHUWE U MOCTYINKH CBOUX TOBApHIIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ATUX MOCTYIIKOB;

4) hopmupoBaHUS KyJIbTYPHI 310POBbSI:

NOHMMAaHHUs LEHHOCTEH 310poBOro M Oe3omacHOro obpa3a KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (hPM3UYECKOMY U MICUXUYECKOMY 370POBBIO;
coOJIIOICHUST TIpaBWJI O€30MacHOr0 oOpalleHusl ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOMU JIEATEIbHOCTH,

MOHMMAHUSI 1IEHHOCTH TMPAaBUJI HWHIUWBUAYAJBHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOIIKNX 3JI0POBbIO U JKU3HU JIIOCH;

OCO3HAHMS TIOCJEJACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOJEHUs aiaKoros,
HApPKOTUKOB, KypEeHHS);

5) TpyZ0BOTO BOCTIUTAHUS:

KOMMYHUKATHBHOW KOMIETEHTHOCTH B y4eOHO-MCCIIEIOBATEIBCKON JESTEIHHOCTH,
OOIIIECTBEHHO TMOJIE3HON, TBOPUECKON U APYTHX BUJIAX NESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUUM MNPAKTUYECKUX 3a/ad COLMAIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUYECHHIO Mpodeccuil pa3inuyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIAYAJIBHOW TpaeKTOpUU OOpa3oBaHUs,
Oynymieit npodeccuu MW peanu3alvi COOCTBEHHBIX JKM3HEHHBIX IUIAHOB € Y4&TOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPeOHOCTEN 00I1eCTBAa;
6) PKOJIOTHYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIC, KAK UCTOYHUKY CYIIECTBOBAHUS
>KM3HH Ha 3eMIIe;

MOHUMAHUS TJIO0AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJIeM, BIUSHUAS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIIBHOW CPEbI;

OCO3HAHMS HEOOXOIUMOCTH HCIIONH30BAHUS JOCTIKEHUN XUMHH ISl PEIICHUS BOTIPOCOB
PallMOHATILHOTO MMPUPOAOTIOIH30BAHNS,

AKTUBHOT'O HENPUATHUS JIEUCTBUN, MPUHOCSIIIUX BpPEI OKpYKalolllel MPUPOJHOU Cpeje,
YMEHUSI MPOTHO3UPOBATh HeOIaronpusTHHIC HKOJIOTUYECKHUE MOCJIEACTBUS
NPEANPUHUMAEMBIX IEMCTBUN U NIPENOTBPAILLATh UX;

HaJM4Yusl Pa3BUTOTO HKOJOTMUYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIbTYphl, OIBITA
JESTENBHOCTA HKOJIOTMYECKOM HaNpaBIE€HHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS HUMHU B



MO3HABATEILHON, KOMMYHUKATUBHON W COIIMAIIBHOW TMPAaKTUKE, CIIOCOOHOCTH W YMEHUS
aKTUBHO MTPOTUBOCTOSTH UACOIOTHH XeMOhoOHH;

7) UEHHOCTH HAy4YHOT'O MO3HAHUSL:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIIECTBEHHOW MPAKTUKY,

MOHMMAaHUS CHeNU(PUKH XUMHUM KakK HayKH, OCO3HaHus €€ poiu B (HOpMUPOBAHUU
pallMOHAILHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM 1EJIOCTHOTO TMPEACTAaBICHUs 00
OKpY’)KalollleM MHpPE KaK O €JIMHCTBE MPUPOABl U UeJIOBEKAa, B IMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JieM COXpaHEHHs PUPOIHOTO PAaBHOBECHS;
yOEXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW NMBWIM3AIUMU: B €€
I'YMaHUCTUYECKOW HANpPaBICHHOCTH W BaXXHOW POJM B CO3JIaHUU HOBOM  0asbl
MaTepUaIbHOW KYJIbTYphI, PEHICHUH TJI00aJbHBIX MPOOJEM YCTONYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, YHEPIeTHICCKOM, IMUIIEBOM M AKOJOTHYECKON O€30IIaCHOCTH, B
Pa3BUTHH MEIUIMHBI, OOCCICYCHUH YCIOBUH YCHENIHOTO TpyAa W DKOJOTHYECKU
KOM(pOPTHOM KU3HU KaXIO0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHUMAHHUSl CYIIHOCTH METOJOB TMO3HAHUS,
WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJIb30BATh MOJy4aeMble 3HAHUS
JUISL aHaJIu3a M OOBSICHEHMS SIBJICHUN OKPYXKAIOIIEro MHUpa U MPOUCXOASANIUX B HEM
W3MEHEHUM, yMEHUs JelaTh 00OCHOBAHHBIE 3aKJIFOYEHHUS HAa OCHOBE HAay4YHBIX (DaKTOB U
MMEIOITUXCS JJAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCTOIB30BATh XUMHUECKUE 3HAHUS JIJIsl PEIIeHUs TpoOsieM
B PEaJIbHBIX JKU3HEHHBIX CUTYalUAX;

MHTEpeca K O3HAHUIO U UCCIIE0BATEIbCKON NS TENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUN [0 XUMHUU B COOTBETCTBHUHM C YKU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJda B paslUYHbIX cdepax MpodeccHnoHaTbHOM
NESATETLHOCTHU.

METAITPEAMETHBIE PE3VYJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS Y4YeOHOro mpeamera «XHUMHs Ha YPOBHE
CpeaHero o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIE Uil (DPOPMUPOBAHMS MHUPOBO33PEHUS] OOYUAIOIIMXCS MEXKIUCIUIUITMHAPHBIC
(MexnpeaMeTHbIE) OOIICHAyYHbIE TOHATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAy4YHOU
KapTUHBI MUpPa U CCIU(UKY METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPIus, sIBJIECHUE, MPOLECC, CUCTEMa, Hay4HbId (hakT, MPUHIIUII,
TUNoTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEJOBAaHME, HAOJIOJCHHE, U3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);



YHUBEpCAJIbHBbIC  ydeOHble  JaelcTBUS  (TMO3HABaTENbHBIE,  KOMMYHUKATHBHBIC,
pEryJsSTUBHEIE), oOecreunBaromue (GopMUpoBaHUE (PYHKITMOHAIBHOW TPAMOTHOCTH U
COIMAJIEHON KOMTIETEHITUN 00YJaroIIXcs;

CIIOCOOHOCTh ~ OOYYaIOIIMXCSl ~ UCMOJB30BaTh  OCBOEHHBIE  MEXKIUCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC JCHCTBUSI B MO3HABATEILHOU U
COLMAJIBHOM IIPAKTUKE.

MeranpenMeTHble Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YYECOHBIMU
MO3HABATEJILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBUSAMHU.

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU [TO3HABATEIILHBIMU JCHCTBUSMU:

1) 6a30BbIC JIOTHYECKUE ICUCTBUS:

CaMOCTOATENHLHO (OPMYJIMpPOBaTh W AKTyaJM3UPOBATh NPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPENIeNISITh IENH JESTeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX JTOCTHUKECHUS,
COOTHOCHUTH PE3YyJIbTaThI IEATEILHOCTH C MIOCTABICHHBIMU TICIISIMH;

WCIIOJIB30BaTh TPU OCBOCHHWM 3HAHWN MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIJCISTH
XapaKTepHbIE TPU3HAKA TOHATHUH M yCTaHABIMBAThH HMX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHE MOHATHUS JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUMH;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIS KJIACCU(UKAITUU BEIIECTB U XUMHUCCKUX PEAKIIHA;,
yCTaHABJIUBATh MIPUYMHHO-CJICICTBCHHBIC CBSI3U MEXIY N3YYaeMbIMU SBJICHUSIMU;
CTPOUTH JIOTHYECKHE pacCykKIeHUs (MHAYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTH W MPOTHBOPEUYUS B  pPACCMATPUBAEMBIX  SIBJICHUSX,
(bOopMyIUPOBATH BHIBOJBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCIIONIb3YEMbIE B XUMUU CHUMBOJIMYECKHUE (3HAKOBHIC)
MOJIeNIA, TIPEOOpPa30BBIBATh MOJICTBHBIC MPEICTABICHUS — XUMUYECKUNU 3HAK (CHMBOJI)
AJIEMEHTa, XUMHYecKash (QopMyia, YpaBHCHHE XHMHYECKOW pPEAKIMU — TMPU PEHICHUHU
y4eOHBIX TO3HABATEIBHBIX M MPAKTUYCCKUX 3a/iay, MPUMEHSATh HA3BaHHBIE MOJICITHHBIC
MPEACTABIICHUS IS BBISABJICHHUS] XapAaKTEPHBIX TPU3HAKOB H3yYaeMbBIX BEIIECTB U
XUMHYECKUX PEAKIUH.

2) 6a30BbBIC HCCIEIOBATENLCKUE JTSUCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;
dbopmynupoBaTh €AW W 3a7a4d  HUCCIEJOBAaHUS, HCIOJIB30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITEJILHO C(OPMYIUPOBAHHBIE BOIPOCHI B Kaue€CTBE WHCTPYMEHTA IMO3HAHUS U
OCHOBBI JJisi (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUU,

BJIQ/ICTh HABBIKAMHM CAMOCTOATEIBHOTO IUIAHUPOBAHUS U TPOBEJCHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUS HaOM0OMaTh 3a XOJOM TIpollecca,
CaMOCTOATEILHO MTPOTHO3UPOBATH €r0 Pe3ybTatr, PopMyIUpoBaTH OOOOIIEHUS U BHIBOIBI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEIOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTYET O MpoAeTaHHON padoTe;

MpUOOpPETaTh OMNBIT YYEHUUECKON MCCIIEeN0BaTEIbCKOM W TPOEKTHOM JESITEIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOWCKY METOJIOB PELICHUS
MPAKTUYECKUX 3a/1a4u, TPUMEHEHUIO PA3JIMUYHBIX METO/I0B MO3HAHUSI.

3) pabota ¢ uHdopmaIueii:

OPHUEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHMKAX HWHPOpMaNuMK (HAyYHO-TIOMYJIsIpHas
JUTEpaTypa XUMHUYECKOTO COJEp:KaHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa),



aHaJIM3UPOBaTh MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM MpPEACTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynIupoBaTh 3ampochl U NPUMEHATH pPAa3NUYHbIE METOJbI MPU TOUCKE U OTOOpE
uHbOpMaIuu, HEOOXOAUMOMH JIJIs1 BBIMIOJHEHUS yUeOHBIX 33/1a4 ONPEeAeNEHHOTO TUTIA;
npuoOpeTaTh OMBIT UCHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOMpATh ONTUMaNbHYIO (hOpMYy MpeAcTaBieHUs UH(GOPMAIUU (CXEMBI,
rpaduku, AMarpaMmsl, TaOIHIIbI, PUCYHKH U JIpYTHUE);

UCIOJIb30BaTh HAYUYHBIM $3bIK B KauyeCTBE CpEACTBa IpU pabdoTe ¢ XUMHYECKOU
uHpopMaluel: NPUMEHATh MEXIIpeIMETHbIE ((PU3NYECKUEe U MaTeMaTHYeCKUe) 3HaKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.
OBnasneHue yHUBEpCaIbHBIMI KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:

3aJjaBaTh BOMPOCHI MO CYLIECTBY OOCYXk/J1aeMOil TeMbI B XO/I€ JUAJIOTa W/WIH JTUCKYCCHH,
BBICKA3bIBaTh HJEH, (DOPMYIHpPOBaTH CBOM MNPEJIOKEHHUS OTHOCHUTEIBHO BBITOJHEHHUS
MPEIIOKEHHON 3a]1a4u;

BBICTYNIaTh C MpPE3CHTAIMEN pPe3ylbTaTOB MO3HABATEIHHON NEATENBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIFHO HJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIMOJHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, TPAKTHUECKON pabOThI MO MCCIEAOBAHUIO CBOWCTB M3y4YaeMbIX BEIIECTB,
peann3anuy yueOHOro MpoekTa u (opMyJIMPOBATh BEIBOJIBI 10 pe3yiIbTaTaM MPOBEIEHHBIX
UCCIIEJOBaHUM ITyTEM COTJIACOBAHMS MTO3ULIMHI B X0/1€ 00CYX/I€HUSI U OOMEHA MHEHUSMHU.
OBnaseHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU I€HCTBUSMU:

CaMOCTOSITEJIHO TUIAHUPOBAaTh M OCYLIECTBIISITH CBOK IMO3HABATEIbHYIO JESTENBbHOCTD,
ompeaensis €€ LeNM W 33Jayd, KOHTPOJIMPOBaTH U 1O Mepe HeoOXOIUMOCTH
KOPPEKTUPOBATh MPEIaraéMblii aJIrOPUTM JEHCTBUI TpPH BBIMOJHEHUH YYEOHBIX H
MCCIIeIOBATEeLCKUX 3aJ71a4, BBHIOMpATh HamOosiee d(PGEKTHUBHBIA CIIOCOO WX PEIICHUS C
y4€TOM TMOTYYSHHSI HOBBIX 3HAHUH O BEUIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBISITh CAMOKOHTPOJb CBOEH JESITETbHOCTH Ha OCHOBE CaMoOaHaiu3a W
CaMOOLICHKH.

I[TPEAMETHBIE PE3VJIbTATBI

11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XHUMHS)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TIPEJACTABICHUN: O XHMHYCCKOW COCTABISIONICH €CTeCTBEHHO-
HAayYHOM KapTHUHBI MUpPa, POJIU XUMHUHU B IMO3HAHUU SBJICHUN IPUPOJIBI, B (HOPMUPOBAHUH
MBIIIJIEHUS U KYJbTYpPbl TUMYHOCTH, €€ (yHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOAMMOMN JIJIst
pelieHrs MPaKTUYEeCKUX 3a7a4 U SKOJOTMYeCKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOMN CPELE;

BJIAJICHUE CHUCTEMOM XHWMHUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XMMUYECKHM AJIEMEHT, aTOM, U30TOTI, S-, P-, d- DJIIEKTPOHHBIE OpPOUTATIN AaTOMOB,



HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM, BaJECHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTD,
CTENEHb OKHUCJICHUSI, XHUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKas,
BOJIOPOJIHASA), KPHUCTAJUIMYECKasi pEemETka, TUIBI XUMHUYECKUX pEakiui, pacTBop,
ANEKTPOJIUTBI,  HEDJEKTPOJUTHI,  DJIEKTPOJUTHYECKAss  JUCCOLMALMS, OKHCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOM pPEAKIUHU, XUMHUYECKOE PaBHOBECHE); TCOPUH U
3aKOHBI (TEOpHUSl DIIEKTPOJMTHUECKOW JUCCOLMALMM, mepuoandeckuit 3axkoH Jl. .
MeHneneeBa, 3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUM TP XUMHUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUs, JIeKAIIME B OCHOBE IIOHMMAaHWUS [PUYUHHOCTU U
CUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (haKTOJOTUYECKHUE CBEIACHHUS O CBOMCTBAX, COCTABE,
MOJIYYeHUH ¥ 0€30MacHOM MCTOJIb30BAHUH BAKHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIEITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHU BBISABIISATh XapaKTEepHbIC MPU3HAKU MOHATHUM, yCTAHABINBAThH
UX B3aUMOCBA3b, HCHOJIb30BaTh COOTBETCTBYIOIIME TMOHATUS TMPU  ONHUCAHUHU
HEOPraHUYECKHUX BELIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XMUMHUYECKYIO CHUMBOJIMKY HJii COCTaBJICHUS
(dhopmyJ1 BEIIECTB U YPaBHEHUN XUMUUYECKUX PEAKIUNA, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUS OTACIBHBIX HEOPTAHMYECKUX BEIECTB (yrapHbIi ras,
YIJIEKHUCIIBIN Ta3, aMMHUAK, Falll€éHasi U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U
JIpyrue);

c(hOpMHPOBAHHOCTh YMEHUH ONPEENSITh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMUYECKOW CBSI3U (KOBaJIEHTHAS,
MOHHAs, METAJUIMYECKAs, BOJOPO/IHAS) B COCIMHEHUSAX, TUI KPUCTAJUNIMUECKON PEIIETKU
KOHKPETHOTO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHAsi, MOHHAs, METAJUINYECKas), XapakTep
Cpepl B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTaHUIECKUX BEIIECTB
M0 HUX COCTaBy K OIpeneiIEHHOMY KJIAacCy/TpymIe COeAWHEHUH (TMPOCThie BEIIEeCTBA —
METaJIJIbl 1 HEMETAJUIbl, OKCHUJIbl, OCHOBAHUS, KUCIOTHI, aMPOTEpHbBIEC TUIPOKCUIBI, COIIH);
c(hOpMUPOBAHHOCTh YMEHHUH pacKpbiBaThb CMBICH Mepuoauyeckoro 3akoHa JI. U.
MengeneeBa W JEMOHCTPUPOBATh €ro CHCTEMATH3UPYIONIYI0, OOBSACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUU;

chOpPMHPOBAHHOCTh ~YMEHHMM  XapakTEpU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUAYECKUX dJeMeHToB |—4 mnepuonoB Ilepuoguyeckoid CHCTEMBI XUMHUYECKHUX
anementoB JI. 1. MenzeneeBa, UCIONb3ysI MOHATHUS «S-, P-, d-DIEKTPOHHBIE OpOUTATI,
(QHEPreTHYECKHE  YPOBHU», OOBACHITH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOICTB
XUMHYECKUX DJIEMEHTOB M HMX COCIMHEHUW MmO nepuoaam u rpynnaMm llepuomnueckoi
CHUCTEeMbI XUMHYECKUX 3jieMeHTOB [l. 1. MeHaeneeBa;

chOpMHPOBAHHOCTh YMEHHM XapakTepu30BaTh (OMHCHIBATH) OOMME XHUMHUYECKUE
CBOMCTBA HEOPTraHMYECKUX BEUIECTB PA3JIWYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJy HEOPraHMYECKMMM BEIIECTBAMHU C IOMOIIBIO YPAaBHEHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCUPUIUPOBATH XMMHUYECKHUE PEAKIUU MO Pa3TUYHBIM
Mpu3HaKaMm (YUCIy W COCTaBy peardpyrollux BEIIECTB, TEIJIOBOMY A(PdeKTy peakiiumu,
M3MEHEHUIO CTENEHEeW OKHUCICHHUSI DJIEMEHTOB, OOpaTHUMOCTH pEaklMH, YYacTHIO
KaTanu3aropa);



c(OpMUPOBAHHOCTh YMEHHUI COCTABJIATh YPABHEHUS PEAKIMM Pa3InYHBIX TUIIOB, MOJHBIE
U COKpAaIEHHBIE YPAaBHEHUS pPEaKlUii HOHHOTO OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPHIX
ATH peaKkluu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOITBEPKIAIOUINE KaueCTBEHHBIH
COCTaB PA3IUYHBIX HEOPraHWYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI PaCKphIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OallaHCca 3TUX PEaKIInii;
c(hOpMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKIu OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOT'O PABHOBECHUS B 3aBUCUMOCTH OT
BHentHero BozaeicTeus (npuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JIEKAIIUe B
OCHOBE MPOMBIIIJIEHHOIO TOJYYEHHUs] CEpPHOM KHCIOTBI, aMMHaka, a TakKxke
c(OpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTUYECKHX
npo0iieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI TMPOBOJUTH BBIUMCICHHUS C WCHOJIB30BAaHUEM MOHATHUSA
«MaccoBasi J0Js BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHWN Ta30B MPH XUMHUYECKHX
peaKIusaX, MacChl BelleCTBAa WM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3(ddexTa
pPEaKIMy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MPEBPAILICHUS U COXPAHCHHS
DHEPIUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOMIOJATh MpaBUiia MOJIb30BAHUA XMMHUYECKOW MOCYI0N U
nabopaTopHbIM O00OpYJIOBaHHEM, a TaKXe INpaBWiIa OOpalleHHus C BeElIeCTBaMH B
COOTBETCTBUH C MHCTPYKLHUSMHU IO BBIIIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;
c(OPMUPOBAHHOCTh YMEHHUM IJIAHUPOBATh U BBHIMNOJIHATH XUMHYECKHH SKCIEPUMEHT
(paznokeHue MEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEICIICHUE CPEellbl
pacTBOPOB BEUIECTB C IMOMOIIBIO YHMBEPCATbHOIO HHIMKATOPA, BIUSHUE Pa3TUUYHBIX
(bakTOpoOB Ha CKOPOCTh XMMHUUYECKOM pEeakilnu, peaklui HOHHOTO OOMeHa, KaueCTBEHHBIC
peakuu Ha cyibdaT-, KapOoHAT- M XJIOPHUI-aHHOHBI, Ha KaTHOH aMMOHUS, DPEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TemMaMm «Metamiey u «Hemeramibny) B COOTBETCTBUH C
MpaBUIaMU TEXHUKH O€30MaCHOCTH NpHU OOpalIeHUU C BEIIECTBAMHU M J1TAOOPATOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3YJIbTAaThl XHUMHUYECKOTO JKCIepuMeHTa B (opme
3alMCH YPAaBHEHUN COOTBETCTBYIOLIUMX peaKIui W (OopMyIMpoBaTh BHIBOJABI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYI0 HH(POPMAIIHIO,
MOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICcTBa MAacCOBOM KOMMYyHHUKauuu, HTEepHET U
IPYTUX);

c(OpMUPOBAHHOCTh yMEHHMH COONIOAATh TpaBUiia SKOJIOTHUYECKH II€JIecO00pa3HOro
MOBE/ICHUsI B OBITY U TPYJOBOU NEATEIBHOCTH B IENIAX COXPAHEHHsI CBOETO 3/I0POBBS U
OKpYy>KaloIel NPUPOTHOM Cpeabl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA IKHUBBIC
OpPraHu3Mbl OMpEeNeIEHHBIX BEIIECTB, MOHUMAas cMbica mokazatens [IJIK, moscuaTe Ha
npuMepax CHocoObl YMEHBIICHHS W TPEAOTBPAICHUS HX BPEIHOTO BO3JACHCTBUS Ha
OpraHH3M YeIOBEKa,;

s 00y4arouIuXcs C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHHUE MPUMEHSITH
3HAHMS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBICHHI;



JUISL CIICTIBIX H  CIA0OBUIANIMX OOYYaIONMIUXCSA: YMEHHE HCIOJIb30BaTh pPelIbehHO-
TOYEUHYI0 cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux Gopmyi.

COLAEPXAHUE YYEBHOI'O ITPEIMETA

ba3oBrbIit ypoBeHb 00pa3oBaHUs

Paznen 1

TeopeTnueckre OCHOBbI HEOPraHUYECKOW XUMUHU

Baxneimme NOHATUS XUMUU U UX B3auMOCBA3U. AToMm. BemecTBo. IIpocTeie U cnoxxHbIe
BelecTBa. JneMeHT. M3otonsl. MaccoBoe uncio. YUucino ABoraznpo. Monb. MomsipHbii
00bEM. Xumudeckas peakuus. Mojaenu CTpoeHHs aTtoma. Sapo M HYKJIOHBI. DJIEKTPOH.
AtomHas opOutanb. PacrpeneneHue dJIEKTPOHOB MO OpOUTAISIM. DIIEKTPOHHAs
KOH(UTypaIHsi aTOMOB.

BaneHTHBIE 3JIEKTPOHBI.

OcHOBHbIE 3aKOHbI XMMHH. 3aKOH COXPAHEHUS MAaCChl, 3aKOH IMOCTOSTHCTBA COCTAaBa,
3akoH ABoraapo, Ilepuonnuecknit 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
anemenToB [[.M.MeHnaeneena.

Teopus crpoeHus aroma.

A.Jlagyazve — meopey Xumuueckou pesoiioyun U OCHOBONOJIONHCHUK KIACCULECKOU XUMUU.
I'enuanvnvie npedckazanus [[. M. Menoeneesvim cyuecmeoganusi HOBbIX I1eMEeHMO8.
Paznean 11

BemecTBa u ux cocras.

Crpoenue BemecTBa. XuMHuecKass CBiI3b U €€ Buapl. KoBajieHTHas CBs3b, €€
Pa3HOBUJHOCTH M MEXAaHHM3MbI 00pa3oBaHUA. DJIEKTPOOTPUIIATEITLHOCTh. BajieHTHOCTS.
Crenenp oxkucieHusa. HMoHHas cBsa3b. Metammdeckass CBsi3b. BojgopojHas CBSI3b.
BemectBa  MOJIEKYJISIpHOTO UM HEMOJICKYJSIPHOTO  CTpoeHms.  AmMopdHOe U
KPUCTAJUIMYECKOE COCTOAHUE BeleCTB. Kpucramnmueckue pemeTku U ux Tunbl. [IpruanHb
MHOT000pa3usi BEIIECTB: U30MEPHUsI, TOMOJIOTHS, aJlFIOTPOIHS, U30TOIHUSI.

KowmriekcHble coenHeHus .

Cucrembl BemecTB. Yuncrteie BemectBa U cMecu. VcTuHHBIE pacTBOpbl. Pawm
pacTBOpeHHOE BeliecTBO. PacTBopeHue kak (u3uMko-xuMuueckuid mporecc. CrocoObl
BBIPQXKCHUSI  KOHIICHTpPAllUM PAacTBOPOB: MAaccoBas J0JIs PACTBOPEHHOI'O BEIIECTBA,
MOJIIpHasi KOHUEHTpauus. PactBopsl anekrponuToB. [lucnepcHocTs. JucnepcHsie
cucreMbl. KosioniHble pacTBOPBI.

T'enu u 301u.

B3aumoaeicTBuA U NpeBpalleHUs BelleCcTB.

XUMHUYECKHUE PEAKIMU B CHCTEME MPHUPOJHBIX B3aUMOACHCTBUU. PeareHThl U mpOAYKThI
peaknmii. Knmaccudpukanmum OpraHMYeCKUX W HEOPTraHWYECKUX peakiuid. TersioBbie
addexTp peakiuu. TepMoxuMuyeckue ypaBHEHHUs peakuuid. CKOPOCTb XMMHYECKOM
peakuu. ODHeprus aktuBanuu. MakTopsl, BIUSAIOMIME HA CKOPOCTh peakunu. Karanus u
karanu3zaropsl. Wurubutopsl. IIpomoropsl. Karamutuueckue  sapl.  DepMEHTHI.
O6paTtuMble 1 HEOOpaTUMBbIEC peaKlMU. XUMHUEeCKOoe paBHOBecue. DakTophl, cMeNIaronme
paBHoBecue. [Ipuniun Jle [llarenbe. 3aKOH IEMCTBYIOIIMX Macc.

Teopust SNEKTPONTUTUUECKON JUCCOLMALIUU. DIEKTPOJIUTH. AHUOHBI U KATUOHBI. CUIIbHBIC
U crabble BJEKTPOJUTHI. DJEKTpojuTUdecKas auccouuanus. CTeneHb IUCCOIUAIUU.



Peakunu wuoHHOro oOMeHa B BOJHBIX pacTBopax. MoHHOE mNpou3BEAEHHE BOJIBI.
Bonoponusiii nokazarens (pH ) pactBopa. Mnmukatopsl. ['maposin3 opraHu4ecKux u
HEOPraHUYECKNUX COCAUHEHNM.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuud. MeTox  3JIeKTpoHHOro  OarnaHca.
OneKkTponu3.  Xumuueckue  UCMOYHUKU — MOKA,  2alb8aHUYecKue  djleMeHmvl U
AKKYMYAAMOPYL.

IIpocmuie u cnooicuvle peakyuu.

Paznen I

MeTta/Libl, HeMeTAJJIbI M UX COeIUHCHUS

Metaniabl rJaBHBIX NOArpynn. XapakTepHble 0cOOCHHOCTH MeTasuioB. I[lomoxenue
METAJUIOB B MEPUOAUYECKON cucTeMe. MeTraminpl — XMMHUYECKHUE DJIEMEHTBI U MPOCTHIE
BenlecTBa. Du3nueckre W XUMHUYECKHE CBoilcTBa MeramioB. OOImias XapaKTepHUCTHKA
MetawioB A — rpynnsl. [llenounsle MeTaiiel 1 UxX coearHeHus. CTpoeHHe, OCHOBHBIE
CBOICTBa, 00JaCTU MPUMEHEHHUS U TIOJTyUYEHHE.

O6mas xapakrepuctuka mMetamwioB 1A IllenouHo3eMenbHbIE METAUTBI U UX Ba)KHEUIITHE
coenrHeHHus. JKecTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEHUSI.

Kparkas xapakrepuctuka snemeHToB I[IIA — rpynmsl. ATIOMUHUN M €r0 COEAUHEHUS.
AM@oOTEepHOCTh OKCHJA M THUIPOKCHAA altoMUHHS. AntomuHoTepmus. [lomydenue u
IIPUMEHEHUS aTFOMUHUSL.

MeTta/ibl NO00YHBIX NOATPYIIIL.

XKene3o kak npeacraButenb d- 3MeMEHTOB. AJOTponus xene3a. OCHOBHBIE COCTUHEHUS
xenesa (II) m (III). KauecTBeHHBIE peakiiiu Ha KATHOHBI JKele3a.

[Tonyyenue u npuMeHeHne MeTamioB. Koppo3us MeTalioB U CHOCOOBI 3alllUTHI OT HeEE.
Crnasel. [Ipon3BOACTBO YyryHa U CTaNH.

XapakTepHble 0CO0CHHOCTH HEMETAJLIIOB.

[TomoxeHne HEMETAIUIOB B MEPUOJMYECKOW cucTeMe. Hemeramnbl — XuUMHYECKHE
AJIEMEHTHI ¥ IPOCTHIE BelecTBa. PU3NYECKHE U XUMUYECKHE CBOMCTBA HEMETAIIOB.
I'anorennl. OOmIas xapakTEpUCTHKA TajJOr€HOB — XUMHUYECKUX 3JEMEHTOB, MPOCTBIX
BEILECTB U UX COECIMHEHHHA. XMMHUYECKHE CBOMCTBA M CHOCOOBI MOJYyYEHHUS TajOreHOB.
I"anorenoBogopoxsl. I'anorennnsl. Kucnopoacoaepxanme COEAUHEHUS XII0PA.
bnazopoonvie ca3vl.

O000menne 3HaAHU 0 MeTa/Iax M HeMeTasuiax. CpaBHUTENIbHAA XapaKTEPUCTHKA
METAJJIOB U HEMETAJUIOB U MX cOoeANMHEHUW. OKCHIbI, TUAPOKCUIBI U COJU: OCHOBHBIE
CBOMCTBa U criocoObl monyuyeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA CBOMCTB OKCHUIIOB U
TUAPOKCUIOB HEMETAIIJIOB U METAJLIOB.

Heopranmyeckne M  opraHuyeckue BemecrBa. Heopranmueckue  Bemecrtsa.
Oprannueckne BemecTBa. Ux kimaccudukarms M B3auMOCBs3b. O00O0IEHNE 3HAHUN O
HEOPraHUYECKUX U OPTaHUYECKUX PEAKLIMIX.

Pa3BuTne OMOJ0rnYecKor XUMHUHU — aKTyajbHasl MOTPEOHOCTh HAIIETO BPEMEHH.
IIpou3BOACTBO M IPUMEHEHHUE BEeIIECTB M MATEPHAJIOB.

Xumudeckass TexHoJIorus. I[IpuHOMNBI OpraHu3alMi COBPEMEHHOIO IPOM3BOACTBA.
Xumuueckoe chIpb€. Metamnuyeckue pyapl. OOmMe crnocoObl MOMYyYEeHHUS] METaJlIoB.
Merannyprus, METAUTyprHUYECKUE TMPOLECChl. XHWMHYECKass TEXHOJOTHS CHUHTE3a
aMMHaKa.



BemectBa u Marepuansl BOKpYyr Hac. buomornmueckw akTwBHBIE BeriecTBa ((hepMeHTHI,
BUTAMHHBI, TOPMOHBI). XHUMHS H  3J0pPOBbE. AHAIBIETUKA. AHTUOMOTHKH.
Amnectesupytomue mnpenapatel. CpeactBa OBITOBOM xXuMuU. Moromuye W YHCTSIINAC
cpeactra. [IpaBuia 6e3omacHoOM pabOThI CO cpeIcTBaMU OBITOBOM XUMUH.

Xumusi ma Oaunom yuacmrxe. Munepanvuvie yoobpenus. Ilecmuyuowvi. Ilpasuna ux
uUCcnonb306anus. Xumus cpeocms 2ucuensbl U KOCMemuKu.

DKoJioTHYecKre MpoOaeMbl XUMUU. VICTOYHUKH W BUIBI XUMHUYECKUX 3arps3HEHUN
OKpyJXKaromed cpeapl. XHMHUYECKHE TIPOM3BOJCTBA M WX TOKCHYHBIC, TOPIOYHE U
B3pPBIBOOIACHBIE  OTXOJIbI, BBIOPOCHL.. XUMHUKO-IKOJIOTHYECKHUE MPOOJIEMbl  OXpPaHbI
atMocdepsl, cTparocdepsl, ruapocdepsl, autocdepsl. IlapaukoBwiii 3dpdexr. Cwmor.
Kucnorusie noxnu. Paspymenue o30HOBoro ciosi. CTOYHbIE BOJBI. 3aXOpOHEHUE
OTXOJIOB. JK0I02U4eCKUli MOHUMOPUHe. DKoN0cUYecKue npoodiemvl U 300P08be UYeloBeKd.
Xumus u 300posbvlil 00pa3 HCU3HU.

Xumuueckue npoyeccwvl 8 HCUBLIX OPSAHUIMAX.

Metoabl HayyHoro mo3Hanus. OmnwcaHue, HAOIIOJCHHWE, XUMHYECKHI SKCIICPUMEHT.
XVUMUYECKUl aHalM3 W CHHTE3 BEUIECTB. FEcmecmeeHHOHAyuHas KapmuHa Mupa.
Xumuueckas kapmuna mupa.

TemaTnyeckoe MNJIAHUPOBAHUE

11 kaacc

(2 4 B Hegento, Bcero — 66 4; U3 HUX 3 4 — pe3epBHOE BpeMsl)

Tembl,
ACKPbIBAIOLIME Koa-Bo
packp . TeMbl YPOKOB
JMAHHBI pa3ae 4acos
MPOrpaMMblL.
Paspnen 1. Teoperuueckue ocHOBBI 00Ieii xumum (8 4)
1. Baxneiimue 1. Baxkneiine NOHATUS XUMUHU U UX B3aUMOCBSI3U. 2 yaca
MOHATHS U 2. OCHOBHBIE 3aKOHBI XUMUHU U PACUETHI HA UX OCHOBE
3aKOHbI XUMHMHU
2. Teopusn 1, 2. CoBpemMeHHBIE IPEACTABIECHUS O CTPOEHUHU aTOMa.
crpoennsi atoma. | 3, 4. [lepuonnueckuii 3akoH u [lepuoanueckas cuctema 6 9aCOB
Hepuoaunyeckuit | xumudeckux snemeHToB .M. MeneneeBa B cBeTe TEOpUU
3aKOH U CTPOCHUS aToOMA.
Hepuoauyeckas 5. Pemenue 3anau.
cucrema 6. O6006menue 3HaHui 1o Temam 1, 2.IIpoBepounas padora.
XHMHYECKHX Jemouncrpanuu. 1. Moaenu monekyi. 2. O6bEMHBIE U
3JIEMEHTOB IJIOCKOCTHBIE MOJIENH aTOMHBIX opOuTanei. 3. OnopHeie
J.A. MeHnaeseeBa | KOHCIIEKTHI

Pazpen I1. BemecrBa u ux cocras (31 4)




Tembl,
pacKpbIBaoIIme
JAHHBIA pasaes
NporpaMmbl.

Tembl ypokoB

KoJua-Bo
YacoB

3. CTpoenue u
MHOrooopa3smue
BellleCTB

1. Xummueckas cBs3b U €€ Bubl. KoBasieHTHAsT CBSI3b.

2. VonHast 1 MeTajsin4eckasi CBs3b.

3. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUSI.
4. AMopdHOe 1 KpUCTAITUIECKOE COCTOSIHUS BEIIECTBA.

5, 6. MHOr0o0OOpa3ue BEIECTB U €ro MPUUNHBI.

7. KOMIUIEKCHBIE COETUHEHMSL.

Jdemonctpamun. 1. OGpa3iibl BEIIECTB.

2. Monenu MOJeKyJl, KpUCTANINYECKUX PEMIETOK. 3. Cxembl
oOpa3oBaHMsI pa3HbIX BUJOB cBs3u. 4. OOpa3sibl aMOpPHBIX U
KpUCTAJLIMYECKUX BewlecTs. 5. [1naBnenne xmopuaa HaTpus;
BO3TrOHKA HOJa; U3y4YECHHE TEIUIOBOM U DJIEKTPUYECKON
IIPOBOAMMOCTH MeTALIOB. 6. [loyueHue anioTponHeIx
MoauduKaIui Kuciaopoaa, cepsl, pochopa

4. CMecn "
pacTBOPbHI
BeleCTB

1. [IpoBepounas padora. UnucThle BeniecTBa U CMECH.

2. UctunHble pacTBOpHL. PacTBOpeHume.

3. [IpakTHyeckas padora Ne 1. [IpurotosneHue pacTBopoB
3aJJaHHOW KOHLIEHTpAL1H.

4. IlpakTuyeckasi padora Ne 2. Pemenue
9KCIIEPUMEHTAIbHBIX 3a/1a4.

5. PacTBOpBI 2JIEKTPOJIUTOB.

6. ucniepcHble cucteMbl. KosionaHsle pacTBOPSI.

7. Peurenne 3a1a4 Ha pacTBOPHI.

8. Ob6o6maronuit ypok mo remam 3, 4.

9. KontponbHas padota Ne 1.

JemoncTpanuu. 1. fucnepcHeie cuctemsl. 2. IcTUHHBIE U
KOJJIOMJIHbIE PAaCTBOPBHI.

3. Tabuuisl U cXeMbl KIacCU(PHUKAIMU UCTIEPCHBIX CUCTEM

5. XuMnueckue
peakuuun

1. PaGora nax ommOkamu. Knaccudukarus peakiuii B
HEOPraHWYECKON U OPTaHUYECKON XUMUH.

2. TennoBoit 3¢ (pekT XUMHUUECKOH peaKiuu.

3. CKOpOCTh XUMHUYECKON PEAKLIUN.

4. Katanus.

5, 6. O6paTUMOCTh XUMHUUECKHUX PEaKINi. XUMUYecKoe
paBHOBECHE.

7, 8. Peakunyu noHHOTO 0OMEHa B BOJIHBIX PACTBOPAX.

9. 'maponus.

10, 11. OkuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

12. Dnekrponus.

13. Pemenue 3agauy.

14. O6o06maromii ypok 1mo Teme 5.

15. KonTtponbHas padota No 2.

JemoHcTpanuu. 1. DK30- ¥ SHAOTEPMHUUYECKUE PEAKIUHU. 2.
Cxewmsl. 3. Tabmurpl. 4. ONBITHL, OTPAXKAIOIINE 3aBUCUMOCTh
CKOPOCTH XMMHYECKHX PEAKIMI OT MPUPOBI U U3MEITbUEHUS
BEIIECTB, OT KOHLIEHTPALIUY Pearupyrouux BemecTB, OT
TeMneparypsbl. 5. ONbIThI, OKa3bIBAIOIINAE

7 9acoB

9 yacoB

15 gacoB




Tembl,
pacKpbIBaoIIme
JAHHBIA pasaes
NporpaMmbl.

Tembl ypokoB

KoJua-Bo
YacoB

3JIEKTPOINPOBOJIHOCTD PACIUIABOB M PaCTBOPOB BELIECTB
Pa3IMYHOIO CTPOCHHUS.

6. VI3MeHeHne OKpacKy HHJIMKATOPOB B Pa3IMYHBIX cpelax. 7.
AM(pOTEpPHOCTh U 3aKOHOMEPHOCTH MPOTEKAHUS PEaKIHii
oOMeHa. 8. DIEeKTPOIu3 pacTBOPOB COJICH.

JlabopaTopHsle onbIThI. 1. B3aumonelicTBue MHKA C
COJISTHOM M YKCYCHOMW KUCTIOTaMu. 2. B3anuMoieicTBHE IIMHKA
C KOHIICHTPUPOBAHHOW U pa30aBlIeHHON CEpHON KUCIIOTOM. 3.
W3menenne oKkpacky HHIMKATOPOB B PA3JIMYHBIX cpenax. 4.
I'mpponus conen

Paspea II1I. MeTrajuibl, HeMeTaLIbl U UX COeAUHEHHH. B3aMMOCBA3bL OPraHu4ecKuX U

HEOPraHM4ecKMXx BeuecTs (24 4)

6. MeTainl

1. PaGora Hag ommoOkamu. MeTayisl — XUMUYECKHE
3JIEMEHTBI U IPOCTHIE BEIIECTBA. XapaKTepHbIe OCOOCHHOCTH
METaJIJIOB.

2. MeTtainsl IJIaBHBIX NOATPYIII.

3. MeTtasisl 1OOOYHBIX TOATPYII.

4. Ilony4yeHre U IPUMEHEHUE METAIUIOB.

5. Koppo3sust MeTajuios.

6. IlpakTHyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIbHBIX 3a7a4

7. HemeTauabl

1, 2. HemeTamibl — XUMUYECKHUE IIEMEHTHI U MMPOCTHIE
BeleCTBa. XapaKTepHbIe 0COOCHHOCTH HEMETAIIIOB.

3. lNayorenHs! u 6;1arOpOIHBIC TA3HI.

4. O6o0maromuii ypox mo teme 7.

5. Kontponbnas padota Ne 3.

Jemoncrpanuu. 1. TaOnuIel 1 CXeMbl CTPOSHHS aTOMOB,
pacipoCTpaHSHUS 3JIEMEHTOB B IIPUPOJIC, TIOTyUCHUS U
MIPUMEHEHUS COeTMHEHUI HEMETaIIOB.

2. BbITeCHEHHUE TaJIOT€HOB U3 UX COJICH.

3. [Tomy4deHue anaoTPONHBIX MOIU(MUKAIINN KHCTIOPO/Ia, CEPBI
u docdopa. 4. Peakuu, WITIOCTPUPYIOIINE OCHOBHBIE
XUMHUYECKHE CBOICTBA cephl, Kuciaoposaa, ocdopa. 5.
B3anmoneiicTBue IUTHS, HATPUS, MATHUS U KAJIBIUS C BOJIOM,
JUTHSI C a30TOM BO3]lyXa, HATPUS C HEMeTallaMu. 6.
I"'amenwne Heraménoi n3BecTu. 7. BzanMmoeicTeue
ATIOMHUHMSI ¢ BOAOH, OpoMoM, rofoM. 8. OOpasiibl CIJIaBOB
xenes3a. 9. O6pasibl MeTayIoB d-3JIEMEHTOB M MX CILJIaBOB, a
TaK)Ke HEKOTOPbIX coeuHeHui. 10. OnbIThl,
WJUTFOCTPHUPYIONINE OCHOBHBIE XUMHUYECKHE CBOMCTBA
COoeTuHEeHH d-2TIEMEHTOB.

JladopaTopHble onbIThl. 1. KauecTBeHHBIE peakiuy Ha
rajyoreHuA-uoHbl. 2. KauecTBeHHbIE peaKIMi Ha UOHBI
xene3a Fe™ u Fe™

6 JacoB

5 yacos




Tembl,

PacKpbIBaoLIye TeMbl ypokos KoJa-Bo
JAAHHBIN pa3e 4acoB
NPOrpamMMBblL.
8. 1.Pabora Hag ommOkamu. OOIas XapaKTepUCTUKA 3 yaca
Kiuaccnpukanusi | HEOpraHM4ECKUX U OPraHMUECKUX COSTUHEHUH.
U B3aMMOCBA3b 2. 'enetnyeckasi B3aMMOCBS3b HEOPTaHUUECKHUX U
HEOPraHW4eCcKHX | OPraHMYeCKUX BEIIECTB.
u oprannvyeckux | 3. [lpaktuueckas padora Ne 4. Penienue
BeLeCTB SKCMEPUMEHTANIbHBIX 33/1a4 Ha PaClIO3HABAHHE OPTaHUYECKUX
Y HEOPTaHWYECKUX BEIECTB
10. MeToanl 1. Hay4Hble METO/IbI MO3HAHUS BEUIIECTB U XUMUYECKHUX
NMO3HAHUA B SIBJIEHUU.
XUMHH 2. EcrecTBeHHOHay4YHasi KAPTUHA MUpA.

3. IlpakTHyeckas padora Ne 5. AHanM3 XUMHYECKOU
nH(pOopMalny, MOTYYECHHON U3 Pa3HbIX HCTOUHHUKOB
4. 'ToroBasi KOHTpOJIbHAs paboTa
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