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1.Ilnanupyembie pe3yJibTAThI 0CBOEHHS Y4eOHOI0 NpeaMeTa, Kypca;

JINYHOCTHBIE pe3yJbTaThbl

®OI'OC COO ycranapimuBaeT TPeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOIIUMHKCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOIIMMHCS POCCUUCKON Tpa’kKJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTBH )KU3HEHHBIE IIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
yu4eOHOM M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIBTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMM U HJEallaMd  POCCUICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TPaBHIIAMU TOBEACHMS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxkaroT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUECKOW JEesATeIbHOCTH OOydYaloUIMXCsl MO pealu3aluu
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMS O0YYAIOIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XKEHUsI K IpOIIECCy TBOpPUECTBAa B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh pPEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UHOPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TIOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS [EHHOCTEH 30pOBOTO M Oe30macHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, NMOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHJIMBUIYaJbHOW TpaeKTOpUM OOpa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCNIMTAHMUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aIbHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB Ha COCTOSHUE MTPUPOJTHON M COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBHUN U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIbTYpHl, OIBITA
NEeSITeIbHOCTH  9KOJIOTUYECKOM  HAlpaBlIeHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOLIECTBEHHON MPAKTUKU;



IOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI W YEIOBEKA, B IIO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYpBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAaHHbBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3nyHbIX cdepax npodeccuoHaIbHOU
JIESATEIbHOCTH.

MertanpeameTrHbie pe3yJibTaThI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOIOICHNEe, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJarouXCs;

CIIOCOOHOCTh ~ OOYyYaroIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUTIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COLIMANTLHOM TTPaKTHKE.

MeranpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA }IeﬁCTBHHMI/I.

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOrHYecKNe eCTBUS:

CaMOCTOSTENIbHO (OPMYIHPOBATh W AaAKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OnpeaAC/IAATL HCIU ACATCIBHOCTH, 3alaBasd NapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOILIME MTOHATHUS JJIS1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh O0OOOLIEHHS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENbHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOCHl M NPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U O0TOOope
uHpopMannu, He0oOXOAUMOM ISl BBITTOJIHEHHSI YUeOHBIX 3a1ay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa INpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYIIECTBY OOCYX/1aeMOW TEMbI B XOJ€ AMUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIHbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B XOZ€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J1eCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM [EATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

Hpe)lMeTHbIe pe3yJbTaThbl

10kaace

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuMUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, U30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KACIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byrnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAPAaKTCPHBIC MMPU3HAKN HOH?ITI/Iﬁ, YCTaHAaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT OopraHMuYecKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
NPUBOINUTH TPUBHAJbHBIC HA3BaHUS OTIENIBHBIX OPraHUYECKHX BEUIECTB (ITHJICH, MPOIMMJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOoN, (OopMalbAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BeiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3TUYHBIX KIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTIUKOIb, TJIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUd ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(HedTh, TPUPOIHBII Ta3, yroyipb), cnocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA 1O W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHU TPH M3YYCHHH BEIIECTB W XUMHYECKHX SIBICHUI
(HaOmofieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEILL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(IpeBpalleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUH, MOJYUYEHHUE STHICHA M HU3yYeHHE €ro
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUH C TPABWJIAMH TEXHHKH 0€30TacCHOCTH
npu oOpallleHHH C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHpopMaluu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/EHNsA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
OTpeNIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbica mnokasartens [1JIK, mosicHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB M XUMUYCCKHUX SBIICHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.

1lknacc

[IpenmerHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas U HeOpraHudyeckas XUMUsS»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUs] NPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBaJIECHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI ~XMMHUYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEIND, CKOPOCTb
XUMHUYECKON  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPIHMH NPU XUMHUYECKHX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeKallue B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUH U OE€30MacCHOM HCMOJIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM EATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILCHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBManbHbIE Ha3BaHHSA OTICIBHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BeCTh, Heram€Has W3BeCTb, MUThEBas cOfa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIEC)KHOCTh HEOPTaHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAILIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTENBbHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHBIX KJIACCOB, MOJATBEPKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWYECKUMMM BEIIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XUMHYECKUE PEAKIUU MO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluxX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 9JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJIATh YPABHEHUS PEAKLUN PA3TUUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATh OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIUh OT
pa3NIUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JEKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
MPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTUYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAaHUEM TOHSATHUS
«MaccoBasi JIoJisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuuud Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXPAaHEHUs YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYA0H U
n1abopaTOpHBIM 000PYIOBAaHHUEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHYECKUN JKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUYECKYI0 HH(OpMalHuio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCcOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MPUPOJHON CpEelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
ompeAeEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYAIONUXCS: YMEHHE WCIIONb30BaTh pPelbeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

Cucrema OLCHKHU JOCTU/KCHUSA INIAHUPYEMBIX PE3yJbTAaTOB.

10 kaace

Hoommnckuit H. H. , Hopommnckas H.C. Xumust 10 xnacc . —M Pycckoe cnoo, 2011 rog.
HoBommnckuii H. H. , HoBommuckas H.C CamocrostensHbie padboThl o xumuu 10 kimace-M.;
Pycckoe cnoBo, 2011 roa.

Hosomuuckuii H. H. , HoBommackas H.C. Tunbl XuMudeckux 3aiad M CocoObl MX PEIICHUS
10 kmacc-M.; Pycckoe cioBo, 2010.

11 kaace
KonTponbHble 1 mpoBepouHble padboThl K yueOHuKYy - ["abpuensna O.C. ba3oBblil ypoBEHb.

INabpuensn O.C., bepeskun I1.H., YmakoBa A.A. Xumus. ba3osslii yposens. 11 kiacc.
KoHTposbHbIE U TPOBEPOUHBIE PAOOTHI.

E. A. Ceren, JI. C. banacesuy u ap. «Xumus. 11 xnacc. COOpHUK KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX padoT .

ConeprxaHre KOHTPOJIbHBIX U3MEPUTENBHBIX 3aJaHUI ONPENENSIETCS COIepKAaHUEM
denepanbHON pabouelt mporpaMMbl IO XUMUU U pa3pabaThIBaeTCsl HA OCHOBE
YHUBEPCAJIbHOI'O KOAM®UKATOPA pacnpenenéHHbIX 10 KjIaccaM IPOBEPSIEMBIX
TpeOOBaHMl K pe3ysIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON TPOTrPaMMBbI CPEIHETO
o011ero o0pa3oBaHus U HIIEMEHTOB CO/IEPIKAHUS 110 XUMHH, PACIONoKeHHOM Ha caiite UITN
https://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-obshcheye-
obrazovaniye/himiya_10-11 un_kodifikator.pdf






2.Conepxanue y4eOHOI0 npeamera, Kypea;
10 kaacc
Opranuveckasi XuMust

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKUX BELIECTB. | OMoyorus,
nu3oMepust. XuMUYecKasi CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHMYecKUX BEILIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (ILJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecCKMH psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHNs1), HaX0XKJIEHHE B IPUPOJIE, OTYyYEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBAa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPU3alluN ), OJTydeHHEe U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psA. AUETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoO8anus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAIEKAITUME K Pa3TUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble He(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

DKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M MX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» u «YTonby», MoJaenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, NPOBEJICHHE IPAKTHUYECKOW pPaOOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3agayn.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA HJIM TMPOJAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUU C AKTHUBHBIMHU METaJNIaMH, I'aJIOTEHOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUECTBEHHAsl peakLns Ha
MHOTOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STHJICHTJIUKOJISL.

@deHol: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUE M XUMUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME /TS KJIacca KHCIIOT, PEaKIus
TepudUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIee NEeHCTBHUE.

CrnosxHble 2pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIHOKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3MYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxkucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHuauHbIM pacTBopoM okcupa cepeopa(l) m ruapokcuaom memu(ll), B3ammoneiictBue
KpaxMaja C HOJOM), MIpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIWYeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha NpuMepe TINMIuHA). buojorumueckoe 3HaueHHE
aMHHOKUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKcliepUMEHTalIbHbIE METObl M3Y4EHHUS BELIECTB M MX IpeBpallleHuil: HaOnroaeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHsAs MoJeKyJsipHas wmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcIepuMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O IIHKIIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKre BETMUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusmM, Oumocepa, oOMEH BelIECTB B OpraHuzMme, (hOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellleCTBa (O€IKH, YTIeBObI, JKUPbI, (DEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTE THYECKUX
BOJIOKOH.

11 kaace
OO0mas 1 HeopraHu4yeckasi XuMHs

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHYEeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3p NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKOM CBS3U (KOBaJCHTHAas
HEMOoJIsSIpHasl W TOJISIpHAsi, WOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOTpULATENbHOCTD. CTENEHb OKUCIEHNS. VIOHBI: KAaTHOHBI M AHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOphL. MaccoBas 101
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKux
BellecTB. [ eHeTHyeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKHUX PpEaKIUid B HEOPTaHHMUYECKOW U
OpPraHUYECKON XUMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIMYHbIX (akTopoB. OOpaTUMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOpOB BEIIECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M WX MPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIIETOK, HaOMI0JeHHe M ONHMCAaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHUBEPCAIBHOIO MHAMKATOPA, pEaKLUU
MOHHOTO OOMeEHa), MpoBe/eHHEe MPaKTHUECKON paldoThl «BrusHue pa3nuuHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UTOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojia U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramisl. [lonoxenne meramioB B [leprogndeckoil cucreMe XMMAYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpPWH, KaJWid, KajbIMHd, MAarHUMH,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue criocoObl MoTy4YeHus: MeTaluioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpAILlCHUI: H3ydeHUE
KOJUIEKIIMU «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, pPELIEHUE HKCIEPUMEHTaIbHbIX



3ajay, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAU€CTBEHHBIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHu HKOJOTMUECKOM, SHEPreTHYeCKO 1 NUILEeBOH Oe3011aCHOCTH,
pa3BuTUN MenuuuHbL. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKLHnii.

[IpencraBaenus 00 OOWIMX HAay4yHBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJXY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHs U 3I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAHMSI IIPETIapaToOB OBITOBOW XMMHUU B MOBCETHEBHON JKHU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H IpU MU3y4eHHUU OOIIeH U HEOPraHMYECKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUMH, ABJISIOLUINXCA CUCTEMHBIMU JJISl OT/EIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, INPOTOH, HEHTPOH, WOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEIIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTD, METAIIYpPTUsd,  IPOU3BOJCTBO
CTPOUTENbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, nuIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, 3JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



JdesATeIbHOCTDh YUYUTEJIA € y4eTOM padoueil mporpaMMbl BOCIIUTAHMS.
10 kaacc

- YCTaHOBJICHHWE J[IOBEPHUTEIIFHBIX OTHOMICHHH MEXIy MEeNarorHiyecKuM pPaOOTHUKOM U €ro
00y4aromuMucsi, CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIPHUATHIO O0OYydYarOIIMMUCS TpeOOBaHU U
npoch0 MeIarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMAHUS K OOCY)KIaeMO Ha ypoke
uH(pOpMaINH, aKTUBU3ALUH UX O3HABATEIBHON IESTEIbHOCTH;

- moOYyXIeHNEe 00yJaIOIUXCsl COOII0IaTh Ha YPOKE OOLIETIPUHSATHIC HOPMBI TIOBEJICHUS, PaBUiIa
0OIIEeHUs CO CTapIIMMH (TIeIarornyeCKUMH pabOTHUKAMK) U CBEPCTHHKAMHU (00YyJaroluMucs),
MIPUHIIAITE] Y9eOHOUW TUCITUTUIMHEI U CAMOOPTaHU3AIINY;

- NpUBJICYCHHE BHMMaHUS OOy4yaroIIMXCsl K LIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax
SIBIICHHUIA, OpraHu3aIus uX paboThl ¢ TOTYyYaeMOi Ha YPOKe COIMAIBHO 3HAYMMOM HH(opMaIen
— WHULUUPOBAHUE €€ OOCYXJEHHUs, BBICKA3bIBAHMsS OOYUYaAIOLUIMMUCS CBOEr0 MHEHHUS 10 €€
HIOBOJY, BEIPAOOTKHU CBOETO K HEM OTHOILIEHMUS,

- WCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COAEp)KaHUS YUEeOHOro IpenMera depes
JEMOHCTPAIMIO  OOYYarOIIUMCSI TPUMEPOB OTBETCTBECHHOTO, TPAKIAHCKOTO IOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9YT€HUS, 3a]1a9 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIMH /Il 0OCYKJIEHUS B KJIACCE;

- IPUMEHEHNUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl ¢ 00YUYAIOUIMMUCS: UHTEJUIEKTYaIbHbBIX
UTp, CTUMYJIMPYIOIIUX IMO3HABATEIbHYI0 MOTHUBALIMIO OOYYaIOIIMXCS; NUJAKTUYECKOTO Tearpa,
I7le TOJIy4YeHHbIe Ha YpOKE 3HaHHs OOBITPHIBAIOTCS B Te€aTPaJbHBIX MOCTAHOBKAX; JUCKYCCHH,
KOTOpBIE J1al0T O00YyYarolMMCsl BO3MOKHOCTb IPHUOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOTO
JMaJiora; TpynnoBoil paboThel WK paboThl B Mapax, KOTOpbIe yyaT OOy4aroIIMXCsl KOMaHIHOU
paboTe U B3aMMOJICHCTBUIO C IPYTHMMH 00y4arOIMMUCS;

- BKJIIOYEHHE B YPOK WIPOBBIX IPOLENYpP, KOTOPBIE IOMOTAKOT MOIIAEPKATh MOTHBALHIO
00yyaromuxcst K MoJIy4eHHIO 3HAaHUH, HaJJa)KUBAHHUIO TIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH
B KJIacce, IOMOTaloT YCTaHOBIIEHUIO JOOpOXkKenaTenbHON aTMoc(hepsl BO BpeMs YpOKa;

opranm3anusi medcTBa MOTHBUPOBAHHBIX M JPYJUPOBAHHBIX OOydYaroOUmIMXcs HaA HX
HEYCTICBAIOIUMH OJHOKJIIACCHUKAMH, JAIOIIET0 OOYYaIOmMKUMCS COIMATbHO 3HAYUMBINA OIBIT
COTPYAHUYECTBA ¥ B3AMMHOM MTOMOIIIH;

- UHMIMHAPOBAHME M TOJAJIEP)KKA HCCIEA0BATENbCKON AEATeIbHOCTH O0Yy4YalolUXCsl B paMKax
peanu3alid UMW HWHIWBUAYAJIbHBIX M TPYIIIOBBIX HCCIENOBATEIBCKUX IPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXXHOCTh PUOOPECTH HABBIK CAMOCTOATEIBHOTO PELICHUs] TEOPETUYECKOM
po0JIeMbl, HABBIK T'€HEPUPOBAHUS M OPOPMIIEHUSI COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOIIEHUSI K YYXHM HAesIM, o(OpMIEHHBIM B paboTax JApyrux HccienoBaTesel, HaBbIK
MyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueil, apryMeHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKHU
3pEHU.

11 kiaace

-co3/laHue OJaronpUsTHBIX YCIOBHM JIIsl pa3BUTHS LIEHHOCTHBIX OTHOIIEHUN K 3HAHUSIM KaK
MHTEIJIEKTYaJIbHOMY pecypcey, odbecreunBaioniemMy Oyayiiee 4eaoBeKa, Kak pe3yabTaTy
KPOTMOTJIMBOIO, HO YBJIEKATENIbHOTO Y4eOHOT0 Tpy/1a; IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX



¢dbopM pabOTHI yHalIUXCs: - UHTEUIEKTYaIbHBIX UTP, CTUMYJIUPYIOIINUX TO3HABATEIbHYIO
MOTHBAIIHIO IKOJIHHIUKOB (JOPMUPOBAHNE OCHOB IKOJIOTUYECKON KYIBTYPhl COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIILJICHUS;

- (hopMupOBaHHE IIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKK; (HOPMUPOBAHNE CTPEMIICHHSI y3HABATh HOBOE,
IPOSIBIIATH JTI0003HATEIBHOCTD, IICHUTh 3HaHUS; (POPMUPOBAHUE OTBETCTBEHHOTO OTHOIIECHUS K
YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH, 00YJaIOIIUXCsl K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA
OCHOBE MOTHBAIMH K O0YYEHHIO U TI03HAHUIO;

- OCBOCHHE COLIMAIBHBIX HOPM, IPaBWJI MOBEJCHHS, posieil 1 (popM COLMaIbHOM KU3HU B
rpyIIax u cooduiecTBax; GopMUPOBAHKE IIEHHOCTH 3/I0POBOTO U O€30MacCHOTO 00pa3a KU3HH;
YCBOEHHE MTPABUJI HHUBHIYaIbHOTO M KOJUIEKTUBHOTO 0€30IIaCHOTO TMOBEICHUS B
YpE3BBIYANHBIX CUTYAIMSIX, YTPOXKAIOIINX KU3HHU U 3[J0OPOBBIO JIFO/ICH; (OPMHUPOBaHUE
[IEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
OOIIECTBEHHO! MPAKTHUKN; HHUITUMPOBAHUE U MOJIJICPIKKA UCCIICIOBATEIILCKOM e TEITbHOCTH
IIKOJIbHUKOB B paMKax pCaJin3allud UMW MHAUBHUAYAJIbHBIX U T'PYIIIIOBBIX UCCIICAOBATCIILCKUX
IMPOCKTOB, YTO JACT IIKOJbHUKAM BO3MOKXHOCTb HpI/I06p€CTI/I HAaBBIK CaMOCTOATCIBHOT'O
pelIeHus TeOpETHYECKON POOIeMbl, HABBIK TEHEPHUPOBAHUS U O(OPMIICHUS] COOCTBEHHBIX UICH,
HaBBIK YBOKUTEIFHOTO OTHOLICHHS K YYKUM UAESIM, 0)OPMIIEHHBIM B paboTax APYrHX
ucclieIoBaTeNeil, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS NIEpe]] ayJUTOPUEN, apryMEeHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH 3PEHUS.






3. TemaTnueckoe INIAHUPOBAaHUE, B TOM YHUC/IE C YUYECTOM paﬁoqeﬁ nmporpaMmbl BOCIIMTAaHUA € YKazaHUEM
KROJIMIE€CTBA 4aC0B, OTBOAUMMbBIX HA OCBOCHMHC Ka)I(I[Oﬁ TEMBbI

10 kaace
. Kou-Bo Hara
Tema ypoka ¢ yueTom padoueii
1acoB . IJIaH dakr
NporpaMMbl BOCHUTAHUSA XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHO¥ /J1eATeILHOCTH
. . MOHATHSL: OpraHudecKasi XUMUsl, IPUPOIHbIE, UCKYCCTBEHHBIE U 04.09

[TpenMeT opraHuYecKoi XUMUH, e

CUHTCTHUYECKUE COCTUHECHMUS. MIOHATHE «BAICHTHOCTY, KaK aHAJIOT
BO3HUKHOBCHUE, Pa3BUTHE U 1

MOHATHSI «CTCTICHb OKHUCIICHHSI». ONPEISISITh BAJICHTHOCTh U CTCIICHD
3HaUCHUE

OKUCJICHUS XUMHYECKUX JICMCHTOB B OPraHUYECKUX COCTMHEHUSX.

ocHOBHbIE nosoxkeHus TXC byTiepoBa; NOHATUS: «U30MEPUSI» U 11.00.
Teopust CTpOCHHS OPraHUIECKUX «HA30MEPBI»; «TOMOJIOTY, «KTOMOJIOTHYECKUAN PSII» U
coenuaeHuit A. M. bytneposa, eé 1 «romoJioruueckast pa3Hocthy». [lonumars 3nauenus TXC B
OCHOBHBIC ITOJIOKCHHUS COBPEMEHHOW XUMHUH. COCTABIISATH CTPYKTYPHBIC (DOPMYITBI

OPraHNYeCKUX COCTUHEHUH.
[IpencraBnenue o knaccuduxanuu ocHoBHBIe nonokeHust TXC byTiepoBa; MOHATHSA: «M30MEPUSI» U 18.09
OpPTaHMYECKUX BEIIECTB. «HA30MEPBI»; «TOMOJIOTY, «TOMOJIOTUYECKUN PSII» U
Homenknarypa (cucremaTtudeckas) 1 «romoJioruueckasi pa3Hocthy. [lonnmarts 3nauenust TXC B
Y TPUBHAJHHBIC HA3BAHUS COBPEMEHHOW XUMHUH. COCTABIISTH CTPYKTYPHBIC (DOPMYITBI
OpPTaHWYECKUX BEIICCTB OpPTaHHYECKUX COCAMHCHHU.

BOKHEUIIIME XUMUYECKUE MTOHATHUS: TOMOJIOTHUECKHUH PsiJI, 25.09.
MIPOCTPAHCTBEHHOE CTPOCHUE ankaHoB. [IpaBuiia cocraBneHus

AJKaHBI: COCTaB U CTPOCHHUE, 1 Ha3BaHWH aJKaHOB; BaKHEUITNEe PU3NIECKIE U XUMHUECKHE CBONCTBA

TOMOJIOTHUYECKUH PSAJT

MeTaHa KaK MpeCTaBUTENS MPEAETbHBIX YrieBoa0po1oB.[[poBoauTs
MOMCK XUMHUYECKON WH(DOPMAITUH C UCTIOJIB30BAHUEM PA3TUIHBIX
HUCTOYHHUKOB. Ha3pIBaTh ajikaHbl IO MEXTYHAPOIHOW HOMEHKIIATYPE.




10

MeraH u 3TaH — NpoCTEUIINE
MPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOWCTBA

OTHUJIEH U IPOIUIIEH —
IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

[TpakTuyeckas padora Ne 1.
«[lonmydenue 3TUIIEHA U U3YYECHUE
€ro CBOMCTB)»

Ankanuensl. byraauen-1,3 u
meTtunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS, TOMOJIOTMYECKHUM Psia.
AueTuieH — npocTeimumi
MPEJICTaBUTENb aJTKUHOB

3HATh XMMHMYECKHE CBOICTBA METaHA KAK OCHOBHOI'O IIPEACTABUTEIS
IIPEACIIbHBIX YIJIEBOJIOPOIOB.
IPOBOJIUTH MMOMCK XMMHUYECKON HH(POPMAIIUH C UCTIOIb30BaHUEM
Pa3JINYHBIX UCTOYHUKOB.

MpaBWJIa COCTABJICHUS Ha3BaHUH aJIKEHOB; BaKHEiIKe pu3nuecKue u
XUMHUYECKHE CBOKMCTBA 3T€HA, KAK OCHOBHOI'O MPEICTABUTEIS
HENPEIEIIbHBIX YTJIEBOJOPOAOB; KAUECTBEHHBIE PEAKIIMY HA KPATHYIO
CBSI3b.

HAa3bIBaTh AJIKEHBI IO MEXYHAPOIHOW HOMEHKIIATYPE.

[IpaBuna coctapneHus: Ha3BaHU AIKEHOB; BayKHEHIIME pU3nUeckue u
XUMHUYECKHUE CBOMCTBA 3T€HA, KAK OCHOBHOT'O MPEJICTABUTEIIS
HENPEIEIIbHBIX YTJIEBOJOPOAOB; KAUECTBEHHBIE PEAKIIMM HA KPATHYIO
CBSI3b.

HaspiBaTh aJIk€HBI IO MEXyHAPOIHOW HOMEHKIIATYPE

O6paH_IaTLC$I C J'Ia60paT0pHLIM O60py,I[OBaHI/IeM " HarpeBaTCJIbHbBIMHA
HpI/I60paMI/I B COOTBCTCTBUU C IIpaBUJIAMU TCXHUKU 6C3OHaCHOCTI/I,
OIMCHIBATh XUMUYECCKUM OKCIICPUMCHT C IMMOMOIIBIO A3bIKa XUMHUH,
ACJIaTh BBIBOJKI IO PE3YyJIbTaTaM SKCIICPUMCHTA

TOMOJIOTHYECKHM Pl alIKaJUEHOB; IIpaBUJla COCTABIICHNS HA3BAHUI
aJIKaJUCHOB; CBOMCTBA KaydyKa, 00J1acTH €ro NpuMeHEeHHs..
Ha3bIBaTh AJIKAQJAUCHBI I10 MEXAYHAPOJIHON HOMEHKIIATYPE;
MIPOBOJUTH IMOUCK XUMUYECKON HMH(OPMALIUU C UCTIOIb30BAaHUEM
Pa3JINYHBIX HCTOYHUKOB

IpaBHJIia COCTAaBJICHUA Ha3BaHUI AJIKMHOB,; BaKHEHIIIIE (I)I/ISI/I‘-ICCKI/IC n
XHUMHUYECKHE CBOMCTBA 9TUHA, KaK OCHOBHOI'O IPCACTABUTCIIA aJIKUHOB,
KauCCTBCHHLIC PCAKIIMHU HA KPATHYIO CBA3b.

Ha3bIBaTh aJIKHWHBI I10 Me}KJIYHapO)IHOfI HOMCHKIJIaTypE




Brraucnenus no YpaBHCHHIO

11 . [IpoBOIUTH BBIYHUCIICHUS IO YPABHEHUAM XUMUYECKUX PEAKIIUNA
XUMHUYECKON peaKiuu
BakKHeHIIMe (U3NYECKUE U XUMUUYECKUE CBOMcTBA OeH30I1a, KaK
12 ApeHbl: 6EH301 U TOITYOJI. OCHOBHOT'O NPE/ICTaBUTENS APEHOB.
TokcHYHOCTH apeHOB OIpesieNATh BO3MOXKHOCTH MTPOTEKaHUsI XMMUYECKUX MPEBPALLCHUH;
COCTABJIATh YPABHEHUS peaKkil, HEMOYKH MTpeBpaIleHH
I'eneTnueckas cBs3b
13 YIJI€BOAOPOAOB, IPUHAUIEKALIUX K
Pas3IMYHBIM KJIaccam
BaXHEUIIIME HAIPABJICHUS HCIIOJIB30BaHMS HE(TH: B KAYeCTBE
IIpupoaHbIE HCTOYHUKH
. HHEPreTUYECKOTO CHIPhSl 1 OCHOBBI XMMUYECKOTO CHHTE3A.
14 YTJIEBOJOPOAOB: MPUPOAHBIN Ta3 U .
MIPOBOJIUTH MTOMCK XMMHYECKON HH(POPMAIIUH C UCTIOIb30BaHUEM
MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH .
pa3IUYHBIX UCTOYHUKOB.
Crioco6b1  mepepaboTku  HeTH:
NIEPEroHKa, KPeKHHT (TePMHUYECKHIA, .
B BaXHEUIIIME HAIPABJICHUS MCIIOJIb30BaHMS HE()TH: B KAUYeCTBE
KaTaJIMTUYECKUH), UPOJIU3.
HHEPreTUIECKOTO CHIPhSl 1 OCHOBBI XHMUYECKOTO CHHTE3A.
15 [TponykThl IepepaboTKK HEPTH, UX .
MIPOBOJIUTH MOMCK XUMHYECKON HH(POPMAITUH C UCTIONb30BaHUEM
NpUMEHEHHE B TIPOMBIIIICHHOCTH U
. Pa3IUYHBIX UCTOYHUKOB.
B OpiTy. Kamenspliii yromp wu
HPOAYKTHI €ro nepepaboTKH.
16 KonrtponsHas pabora 1o pasaeny MPUMEHSTH MTOJTy4YeHHBIE 3HaHUS U C(POPMUPOBAHHBIE YMEHHS IS
«YTneBonopoas» pelieHus yueOHbIX 3a7a4
CTPOEHHUE, TOMOJIOTHYECKHUE PSAABI CIIUPTOB PA3IMYHBIX TUIIOB, OCHOBBI
HOMEHKJIATYpPhI CTUPTOB U THITBI H30MepUHU Yy HUX. OCHOBHBIE CITOCOOBI
[IpenensHBIE OHOATOMHBIE MOJTyYeHHS U TIPUMEHEHUS BAXKHEHIIINX MTPEICTaBUTENEH Kiacca
17 CIIUPTBI: METAHOJ U 3TAHOI. CIIUPTOB.

Bonopoanas cBs3b

CpaBHHMBATh U 0000111aTh, XapaKTEPU30BaATh CBOICTBA CIIUPTOB Ha
OCHOBE aHaJIn3a CTPOEHUS MOJIEKYJI CIIUPTOB.




MHOroaroMHbIE CIIUPTHI:

CTPOEHHE, TOMOJIOTUYECKUE PALBI CIIUPTOB PA3IUYHBIX TUIIOB, OCHOBBI
HOMEHKJIATYpPbI CIUPTOB U THIIBI M30MepuHn Yy HUX. OCHOBHBIE CITOCOOBI
IIOJIyYEHUS U IPUMEHEHUS] BAXKHEUIINX IIPEICTaBUTENICH Kilacca

18 STWJIEHIJIMKOJb U [NIMLEPUH CIIUPTOB.
CpaBHUBaTh U 0000111aTh, XapaKTEPU30BaTh CBONCTBA CIUPTOB Ha
OCHOBE aHAJIN3a CTPOEHUSI MOJIEKYJI CIIUPTOB.
@DEHOI: CTPOEHUE MOJIEKYJIbI, 0COOEHHOCTH CTPOSHHSI MOJIEKYJT ()eHOJIa M Ha OCHOBE 3TOI'0 OCHOBHBIE
19 bu3HYecKue U XUMHUYECKIE CIIOCOOBI TIOYYCHUS ¥ IPUMEHEHHS PeHOIIA.
CBOMCTBA, IPUMEHEHHE IIPEACKA3bIBATh €TI0 CBOMCTBA.
TOMOJIOTUYECKHE PSAJIbl © OCHOBBI HOMEHKJIATYPhl aJIbJIETUI0B;
CTpoeHHEe KapOOHUIILHOMW TPYIIbI; BaKHEHIIINE CBOMCTBA OCHOBHBIX
20 Anpreruasl: GopMaTbIeTHI U IIpeICTaBUTENEN ITOrO Kilacca, UX 3HaYeHUE B IPUPOJIE U
aneraiabAerua. AneToH IIOBCETHEBHOM KU3HM YEJIOBEKA.
IIPOBOAMTH KAUE€CTBEHHBIE PEAKIIMH HA aJbJIECTHAHYIO TPYIIILY,
3aMMChIBaTh YpaBHEHUS MPOBEAEHHBIX PEaKIUil.
TOMOJIOTHUECKHUE PSAbI U OCHOBBI HOMEHKJIATYphl KApOOHOBBIX KUCIIOT;
OnHOOCHOBHBIE NpEETbHbIE CTpOeHHE KapOOKCHIIBHOM IpYIIIbL; 001ME CBOMCTBA KApOOHOBBIX
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs KHCJIOT; 3HaueHue KapOOHOBBIX KHCIIOT B MIPUPOJIE U )KU3HH YEJIOBEKA.
U YKCyCHast IIPOBOAMTH CPaBHEHHE CBOMCTB KapOOHOBBIX KUCIIOT CO CBOMCTBaMU
MUHEPAIBHBIX KUCIIOT.
Ipaxieckas paGora Ne 2. oOpamiarbecs ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HAarpeBaTebHBIMU
. . pruOoOpaMy B COOTBETCTBUU C NMPaBUIaMH TEXHUKH O€30M1aCHOCTH,
22 «CBolicTBa pacTBOpa YKCYyCHOM .
OINMCHIBATh XUMUYECKUHN KCIIEPUMEHT C MIOMOIIBIO A3bIKA XUMUH,
KHUCIIOTBI»
JIeJ1aTh BBIBOJIBI 10 pe3yJbTaTaM IKCIIEPUMEHTA
TOMOJIOTHUECKHUE PSAbI U OCHOBBI HOMEHKJIATYphl KapOOHOBBIX KUCIIOT;
CreapuHOBas 1 0JIEUHOBAS CTpOeHUe KapOOKCUIIBHOM IpyMIibl; 001Me CBOCTBa KapOOHOBBIX
23 KHUCJIOTHI, KaK IpeJCTaBUTeNN KHCJIOT; 3Hau€Hue KapOOHOBBIX KHCIIOT B IPUPOJE U )KU3HHU UETIOBEKA.

BBICHINX Kap6OHOBLIX KHUCJIOT

MIPOBOAMTH CPaBHEHHE CBOMCTB KapOOHOBBIX KUCIIOT CO CBOWCTBAMU
MHHEPAIbHBIX KHCIIOT.




MprU1a Kak cOJIM BBICIHIUX

TOMOJIOTHYECKHUE PSIBI © OCHOBBI HOMEHKJIATYPBI KAPOOHOBBIX KUCIIOT;
CTpOCHHE KapOOKCHIIBHOM IPYIIIBL; 00IIME CBOWCTBA KAPOOHOBBIX

24 KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1 KHCJIOT; 3HaUeHHE KapOOHOBBIX KUCIOT B TIPUPOJIE M KU3HH YEIIOBEKA.
JIEACTBUE MIPOBOJNTH CPABHEHHE CBOMCTB KaPOOHOBBIX KUCIIOT CO CBOMCTBAMU
MUHEPAIbHBIX KUCIIOT.
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE CTpOEHHeE, MTOJIy4eHHE, CBOMCTBA U UCIOJIb30BAHUE B OBITY CIIOKHBIX
25 KapOOHOBBIX KUCIOT. [ 'uapomnu3 1 3(UPOB U KHUPOB.
CJIOKHBIX 3(prpoB MOJTy4aTh CIIOKHBIC Y(PHPBI, OMPEEIIATH CBOHCTBA KHUPOB.
CTpOEHHeE, MOJIyYeHHE, CBOWCTBA U UCTOJIb30BAHUE B OBITY CIIOKHBIX
Kupsl: runponus, npuMeHeHue,
26 1 3(HUPOB U KUPOB.
Ouojoruueckas poib KHUPOB .
MOJIy4aTh CII0KHBIE 3(PUPBI, ONPEENIAThH CBONCTBA KUPOB.
OCOOCHHOCTH CTPOCHHUS YTIICBOJIOB, UX KJIacCH(DHUKAINIO U 3HAUCHHUE;
XUMHYECKHE CBOIMCTBA ITIOKO3bI; MPUMEHEHHUE TIIOKO03bl; 3HAYCHHE
VYrieBobl: COCTaB,
. TJIIOKO3BI B IPUPOJIE U )KU3HHU YEIOBEKa.
knaccudukanus. Baxueime -
27 1 OOBSICHATH CBOWCTBA ITIOKO3bl HA OCHOBAHUM CTPOEHUS MOJIEKYIIbI;
IIPEJICTaBUTENHN: TIF0OKO034,
OOBSICHATH SIBJICHUS, IPOUCXOAIINE B OBITY, MOJIB3YSIChH
bpykTo3a, caxaposa o
MPUOOPETEHHBIMU 3HAHUSMHU; IPOTHO3UPOBATH CBOMCTBA IIIOKO3bI Ha
OCHOBE €€ CTPOEHHUS.
0COOEHHOCTH CTPOCHHMS YTIIEBO/IOB, X KJIACCU(PHKAIINIO U 3HAUCHHE;
XMMHYECKHE CBOMCTBA INIFOKO3bI; IPUMEHEHHE IIIFOKO3b]; 3HAaUECHNE
[JIFOKO3BI B IPUPOJIE U )KU3HU YEJIOBEKA.
Kpaxman u nemnronos3a kak .
28 1 OOBSACHATH CBOMCTBA IIFOKO3bl HA OCHOBAHUU CTPOCHUSI MOJIEKYJIBI;
MIPUPOIHBIE TTOJIMMEPHI
OOBSACHSATH SIBJICHUS, TPOUCXOSAIINE B OBITY, OJIb3YACH
MPUOOPETEHHBIMU 3HAHUSAMU; IPOTHO3UPOBATH CBOMCTBA TIIFOKO3bI Ha
OCHOBE €€ CTPOEHHUS.
MIPUMEHSITH MMOJYYeHHbIE 3HaHUS U chOpMHUPOBAHHBIC YMEHUS IS
KonTtponbnas paboTa mo pa3aeny
pelieHus yueOHbIX 3a7a4
29 «Kucnopozacoaepxkaniue 1

OpTaHU4YCCKUC COCTUHCHU )




KJIaCCI/I(i)I/IKaHI/IIO, BHUJbI U3OMCPUHU aMHHOB U OCHOBBI UX
HOMCHKIJIaTypPbl; OCHOBHBIC CIIOCOOBI MOJIYUYCHUA aMUHOB U UX

30 AMWHBL: METHJIAMUH U aHWJIUH 1
IIPUMEHEHHUE.
IIPOBOAMTH CPAaBHEHHE CBOMCTB aMMHOB U aMMHAaKa.
KJ1acCU(UKALIMIO, BUJIbl MU30MEPUH aMUHOKHUCIIOT U OCHOBBI X
AMUHOKHCIIOTBI KaKk aM(pOTEpHbIE .
HOMEHKJIATyphl. MpeACKa3bIBaTh XUMHUECKUE CBOICTBA
OpPraHUYECKHEe COEAUHEHMs, UX .
31 1 AMHHOKHCIIOT, ONUPASACH HA MOJyYSHHbIE 3HAHUS 00 UX XMMHYECKON
OMOJIOTNYECKOE 3HAUCHHE. .
JIBOWCTBEHHOCTH; OOBSICHATH IPUMEHEHNE H OMOJIOTHYECKYIO
Ilenrtuabl
(GYHKIHIO aMUHOKHUCIIOT.
CTpOEHHUE U BaKHEUIIIME CBONCTBA OEJIKOB; aKTUBHO MCII0JIb30BATh
MEXIIPEIMETHbIE CBSA3H C OMOJIOTUEH, Bal€OIOTHEH.
benku xak npupoaHbIe .
32 1 JIaBaTh XapaKTEPUCTHKY OeIKaM KaK BaKHEHIITMM COCTaBHBIM
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI
YacTAM MULIU; TPAKTUYECKU OCYILECTBIATh KAUECTBEHHBIE LIBETHBIE
peaknuu Ha OenKu
PaznuuaTh nonmmepu3anuio NoIMKoHAeHcauo. [IpuBoAuTh IpuMepsI
OCHOBHBIE IOHATHUS XUMHH
9THUX CIIOCOOOB MOIY4YEHUs NOIUMEpOB. ONUCHIBATE CHHTETHUECKHUE
BBICOKOMOJIEKYJISIPHBIX .
. Kay4yKH, IJIACTMAcChl U BOJIOKHA HA OCHOBE CBSI3U CBOMCTBA —
33 COEIUHEHUI. 1
- npuMeHenue. KnaccupuuupoBaTh MOIMMEPHI 110 pa3IUYHBIM
HTorosslii TECT Ha .
OCHOBaHUSIM. Y CTAHABIIMBATh CBSA3H TMEXKIY CBOMCTBaAMM MOJIMMEPOB U
IIPOMEKYTOUHYIO aTTECTALUIO .
00JacTIMM UX IPUMEHEHUS
PaznuuaTh nonmmepu3anuio NoIMKoHAeHcauo. [IpuBoaAuTh IpuMepsI
OcHOBHBIE METO/IbI CHHTE3a 3TUX COCOOOBMONY4YEHUS TONUMEPOB. ONUCHIBaTh CHHTETUYECKHE
34 BBICOKOMOJIEKYJISIPHBIX 1 Kay4yKH, IJIACTMAcChl ¥ BOJIOKHA HA OCHOBE CBSI3U CBOMCTBA —
coennHeHui. [lmacrmaccsl, npuMmeHenue. KnaccuguuupoBaTh MOIUMEPHI 110 pa3TUYHBIM
Kay4yKH, BOJIOKHA OCHOBaHUSIM. Y CTAHABIIMBATh CBSA3H TMEXAY CBOMCTBAMHU MOJIMMEPOB U
00JIaCTSIMH UX TPUMEHEHHS.
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




n/n

11 kiaace

Tema ypoka ¢ yueTom padoueit
NPOrpaMMbl BOCTIMTAHUSA

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aToMOB

Ilepuonnueckuit 3akoH u [leprnoanyeckas
cCHCTeMa XUMHYEeCKHUX sneMeHToB Jl. H.
MeneneeBa, ux CBsSI3b C COBPEMEHHOMU
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKUX AJIEMEHTOB M UX COCTMHEHUI
0 TpyMINaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Menieneena B
pPa3BUTUU HAYKU

Crpoenue BemecTBa. XMMHYECKasl CBA3b, €€
BH/JIBI; MEXaHU3MBI 00pa30BaHMS
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b

Koa-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BU/IOB Y4eOHOM
AeATeJIbHOCTH

ApryMEHTHPOBATH CI0KHOE CTPOCHHUE aTOMa KaK CHCTEMBbI,
COCTOSIIEH U3 SApa U AIEKTPOHHON 000I0UYKH.
XapakTepu30BaTh YPOBHU CTPOCHHSI BEILIECTBA.
OmnuceiBaTh ycTpOicTBO U padboTy bomibiioro agpoHHOro
KoJIaniepa

OrnuceiBaTh CTPOCHUEM aTOMa XMMUYECKOT0 3JIEMEHTa Ha
OCHOBE €r0 IOJIOKEHHS B IEPUOJUUECKON CUCTEME

. . Menneneea. 3anuchIBaTh 3JIEKTPOHHBIE U 3JIEKTPOHHO-
rpaduyeckue GopMyibl XUMUYECKHX JIE€MEHTOB.
Ornpenenarb OTHOLIEHUE XUMUUYECKOTO 3JIEMEHTA K
OnpeAeIEHHOMY JIEKTPOHHOMY CEMENCTBY

[IpencraBisaTe pa3BUTHE HAYYHBIX TEOPUH 110 CIIMPAIU Ha
OcHOBe Tpéx GpopmynupoBok [leproandeckoro 3akoHa u
OCHOBHBIX HaIlpaBJIICHU! Pa3BUTHUsI TEOPUU CTPOCHHUS
(XMMHUYECKOT0, ANEKTPOHHOTO U IPOCTPAHCTBEHHOTO).
XapakTepru3oBaTh pojib MPAKTUKH B CTAHOBJICHUHU U Pa3BUTUU
XAMHUYECKOW TEOPHUH.

OnuceIBaTh TUIIBI XUMUYECKHX CBSI3b, KAK PE3YJbTAT
00pa30BaHus OOLIUX AIIEKTPOHHBIX Map WM KaK pPe3ysbTaT
MEepEeKPbIBAaHUS 2JIEKTPOHHBIX OpOUTasIEH.
Knaccudpunuposars xumuyeckue csizu mo 20.
Xapaktepru3oBaTh (U3UIECKUE CBOMCTBA B COOTBETCTBUU C
TUIIOM KPUCTANINYECKON PeIIETKH

Jara

IJIaH

02.09.

09.09.

16.09.

23.09

dakr




BaneHTHOCTB. DIIEeKTPOOTPUIIATEILHOCTD.
CreneHb okucieHus. BemniecTsa
MOJIEKYJIIPHOT'O Y HEMOJIEKYJISIPHOTO
CTpOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

Knaccn@nxaunﬂ U HOMCHKIJIAaTypa
HCOPraHNYCCKUX COCIII/IHGHI/If/'I.
I'enermueckas CBA3b HCOPTraHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIaCCOB

XapakTepHu30BaTh Pa3IMYHbIEC TUIIbI JUCIIEPCHBIX CUCTEM Ha
OCHOBE arperaTHOro COCTOSIHUS TUCIEPCHOH (a3bl U
JUCIIEPCUOHHON cpefibl. PackpbIBaTh poJib pa3IMYHBIX THUIIOB
JUCIIEPCHBIX CUCTEM B KU3HU IIPUPOJIbI U OOIIECTBA.

XapakTepu3yIoT MOHATHE «TEHETUYECKUN PSII».
NnmocTpupyroT FreHETUYECKYH0 B3aUMOCBSA3b MEXKIY
BEIIECTBAMU:IIPOCTOE BEIIECTBO — OKCHUJ — THMIPOKCUT] —
COJIb. 3allMChIBAIOT YPAaBHEHMSI peaKLUi, COOTBETCTBYIOLINX
MIOCJIEZI0BATEIBHOCTH («IENOYKE)) PEBPALLIEHUIN
HCOPTaHNYCCKUX U OPraHMYCCKHUX BCUICCTB PA3JIMYHBIX
KJIaCCOB

30.00.

Knaccudukanms XumMuueckux peakiuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUH.
3aK0OH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIHUAX

OnpenensaTs NPpUHAAIEKHOCTD XUMUYECKON pEaKLIMU K TOMY
WJIM NHOMY THIy Ha OCHOBAHHUHU 1O PA3JIMYHBIX MPU3HAKOB.
OTtpakaTh Ha MUCbME TEIIOBOM 3D (PEKT XUMUUECKUX
peakuuii ¢ MOMOLIBI0 TEPMOXUMHUYECKUX YPABHEHUN.
[TonTBepk1aTh KOJIMYECTBEHHYIO XapaKTEPUCTUKY K30~ U
OHAOTEPMUUYECKUX PEAKLUI pacy€TaMU M0 TEPMOXUMHUYECKUM
YPaBHEHUSIM.

Ckopoctb peakuuu. OOpaTUMBbIe peaKIiHy.
XHUMHYECKOE paBHOBECUE

VYcraHaBnuBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peakIuu
OT MPUPOBI PEarupyroIINX BEIIECTB, UX KOHLEHTPALIUH,
TEMIEPATYPHI U MJIOIAAN UX COIPUKOCHOBEHHUSI.

PackpbIBaTh pojib KaTaau3aTopoB Kak (GakTOPOB YBETHUCHHS
CKOPOCTH XUMUYECKOW PEAKIIUU U pacCMaTPUBATh
MHTUOUTOPHI KaK «aHTOHUMBD» KaTaau3aTopoB. [IpoBoauTs,
HaOJI01aTh M OMMCHIBATh XMMUYECKUN HKCIIEPUMEHT




[TpakTrueckas padota Ne 1. «BnustHue

HJ'IaHI/IPOBaTB, IIpOBOAUTD, Ha6J'IIOI[aTB H OIMINChIBATh

10 pa3nUYHBIX (DAKTOPOB HA CKOPOCTH XUMHYECKUN IKCIIEPUMEHT C COOJTIOICHUEM TIPABHIT TEXHUKH
XUMHYECKON peaKInm» 0e3omacHoOCTH
OnpeaensTh TUI TUAPOIIN3A COJIM HA OCHOBE aHam3a eé
DNEeKTPOTUTHYECKAS TUCCOIHAIIHS. .
cocraBa.KnaccuduunpoBaTh rUAPOIH3 COJICH
[Toustre o BogopoaHoM mokasareie (pH)
110 KATHOHY U aHHOHY. XapaKTepU30BaTh POJIb THAPOIH3A
11 pactBopa. Peakuiun nonHoro ooMeHa. . .
OpPraHUYECKUX COCIMHEHUH, KaK XUMHUYECKOM OCHOBBI OOMEHa
I'aponu3 opraHMYeCcKUX U HEOPTaHMIECKHUX
BCIIICCTB M YHEPTUU B )KUBBIX OpPraHU3Max.
BEIIECTB .
[TpoBoaWTH, HAOJIFOIATH M OMTUCHIBATH XUMHYCCKHIA IKCIT
OnpenensiTh OKUCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH
KaK IPOIECChI C U3MEHCHUEM CTEIICHEeH OKHCIICHHUS
OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC HIIEMEHTOB BEIECTB, YYACTBYIOIINX B PEAKIHH.
12 peakmuu. [lousiTre 00 3mexTponnse PaznuuaTh OKMCINTENH M BOCCTAHOBHUTEINb, IPOIIECCHI
pacIuIaBoOB U PaCTBOPOB COJIEH OKHucIieHus U BocctaHoBieHUs.CocTaBisaTh ypaBHeHus OBP
Ha OCHOBE 3JIEKTPOHHOTO Oananca. [IpoBoauTk, HaOMIOAATH U
OMHCHIBATh XUMUYECKUHN IKCTIEPUMEHT
13 KonTtponsHas pabora 1o pasaemy MIPUMEHSITH ITOJIYYCHHBIC 3HAHUS U C(HOPMHUPOBAHHBIE
«TeopeTndyeckre OCHOBBI XUMHUM YMEHHUSI TSl pEIICHHS YIeOHBIX 3a71a4
Mertainmnsl, ux nonoxkenue B [lepuoanueckoit XapakTepu3oBaTh (PHU3UYECKHE M XUMHUYECKHE CBONCTBA
cucTeMe XuMudeckux anemeHToB 1. U. METAJIJIOB KaK (PYHKIIMIO CTPOCHHS MX aTOMOB M KPHCTAJIOB
14 MenieneeBa 1 0COOEHHOCTU CTPOEHUS Ha OCHOBe mnpejcTaBieHuit 06 OBP u monoxeHus: METamIoB B
aToMoB. OO1e Gpu3nyeckue cBONCTBa AIIEKTPOXMMHUYECKOM  psiny  HanpspkeHui.Habmomate u
METaJIOB OTMCHIBATH XUMHUYECKUH IKCTICPUMEHT
XapakTepu3oBath (PHU3UYECKHE M XUMHUYECKHE CBOWCTBA
. METAJIJIOB KaK (PYHKIIMIO CTPOCHHS MX aTOMOB M KPHCTAJUIOB
CrnaBel METAIIOB. DIIEKTPOXUMUYECKUIT .
15 . Ha OCHOBE mnpejcTaBineHuit 06 OBP u monoxeHus: METalIoB B
P HATIPSKCHU METAJLIOB .
DIIEKTPOXMMUYECKOM  psny  Hampspkenwid.HaOmromate u
OTMCHIBATH XUMHUYECKUH SKCTICPUMEHT
16 XUMHUYECKHE CBOMCTBA BAYKHEHTIINX XapakTepu3oBath (PHU3UYECKHE M XUMHUYECKHE CBOWCTBA




17

18

19

20

21

METaJUIOB (HATPUH, Kaaui, KaabIlUi,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

XUMUUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COE€IUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTMHEHUN

[IpakTryeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metab»"

Hemeranmbl, ux moyioxxeHue B
[Teproanyueckoit cucTeMe XUMHUECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusnueckue cBOCTBa HEMETAJLIOB.
AnnoTponusi HEMETAIIOB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

METAJIJIOB KaK (PYHKIIMIO CTPOCHHS MX aTOMOB M KPHCTaJUIOB
Ha OCHOBE mnpezcTapieHuit 00 OBP u mosjoxeHus: MEeTaioB B
AIEKTPOXUMUYECKOM DSy HAIPSKEHUN.

HaGnronate ¥ onMChIBAaTh XUMUYECKHIA SKCIIEPUMEHT

XapakTtepu3oBaTh (U3UUECKUE M XHUMHMYECKHE CBOMCTBa
METAJUIOB KaK (DYHKIMIO CTPOEHHUS MX aTOMOB M KPUCTAJUIOB
Ha OCHOBE mpejcTapieHuit 06 OBP u monoxeHus: METalioB B
AIIEKTPOXUMHUYECKOM PSAAY HAIPSKEHUH.

Habmto1aTh ¥ ONUCBHIBATD XUMUYECKHUH SKCIIEPUMEHT

XapakTtepu3oBaTh (U3MUYECKUE M XUMHUYECKHE CBOICTBa
METaJUIOB KaK (DYHKIMIO CTPOEHHsS] UX aTOMOB M KPUCTAJUIOB
Ha OCHOBe mpejcTaBieHuit 00 OBP u nmonoxeHus MeTamioB B
AIIEKTPOXUMHUYECKOM PSAAY HAIPSKEHUH.

Habmo1aTh ¥ ONUCHIBATD XUMUYECKHUH SKCIIEPUMEHT

[TnanupoBaTh, MPOBOIUTH, HAOIIOIATH M OMUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT C COOTIOICHUEM MTPABHII TEXHUKH
0€301I1aCHOCTH

OnuceIBaTh 0COOCHHOCTH MOJIOXKEHUS HEMETAIIJIOB B
[Tepuoanueckoit Tabnuie /1. . Menaeneesa, cTpoeHue ux
aTOMOB U KpHcTa/uI0B.CpaBHUBATH CIOCOOHOCTH K
AIUTOTPOTIHH € MeTallIaMu. XapaKTepu30BaTh 00IIre
XHMUYECKHE CBOMCTBA HeMeTasioB B cBeTe OBP u nx
MOJIOKEHUS HEMETAJIOB B PAY JIEKTPOOTPULIATEIILHOCTH.
Ha6mronaTe 1 onmuchIBaTh XUMUUYECKHHN SKCTIEPUM

OnuceIBaTh 0COOCHHOCTH MOJIOXKEHUS HEMETAIIJIOB B
[Tepuoamnueckoit Tabnue /1. 1. Menneneesa, cTpoeHue ux
aTOMOB ¥ KpUCTaJU10B.CpaBHUBATH CIOCOOHOCTH K
AJUIOTPOIINH C MeTaUTaMu. XapaKTEePU30BaTh 001Ire
XMMHYECKHE CBOMCTBA HeMeTalIoB B cBeTe OBP.




22

XHUMHYECKHE CBOMCTBA FAJIOTE€HOB, CEPBI U
HUX COeIUHEHUN

OnuceIBaTh 0COOEHHOCTH MOJIOKEHUS HEMETAJIOB B
[Tepuonuueckoii Tadbnune /1. . MenneneeBa, ctpoeHue ux
aTOMOB U KpHcTauioB.CpaBHUBATH CIOCOOHOCTH K
AIOTPONHMH C METaIaMH. XapaKTepH30BaTh 00IIne
XMMHUYECKHE CBOICTBa HeMeTalioB B ceeTe OBP.

23

XUMHUECKHE CBOICTBA a30Ta, pocodpa u ux
COCIMHEHU I

OnuceIBaTh 0COOEHHOCTH IT0J0KEHHS HEMETAIIJIOB B
[Tepuonuueckoii Tadbmune /1. . MenaeneeBa, ctpoeHue ux
aTOMOB U KpHCTAUIOB.CpaBHUBATH CIIOCOOHOCTH K
AJUIOTPOIHNH C METaJUIaMu. XapaKTepU30BaTh 00IIHe
XHMHUYECKHE CBOMCTBA HeMeTasioB B cBeTe OBP u nx
MIOJIOKEHUSI HEMETAJUIOB B PSly 3JIEKTPOOTPULIATEIILHOCTH.
Ha6nronaTh 1 onmuchIBaTh XUMUYECKHH SKCIIEPUM

24

25

26

XHMMHYECKHE CBOMCTBA yTiIepoa, KpEMHUS
U UX COeJUHEHUU

[IprMeHeHne BaXXHEUIINX HEMETAJUUIOB U UX
COeTUHEHUN

O0001IeHre ¥ cCUCTEMATH3aIMs 3SHAHUN 110
teMme «Hemeramnsl». Berauciienus mo
YpaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TEPMOXUMHUYECKUE PACUETHI

OnuceIBaTh 0COOCHHOCTH TIOJIOKEHUSI HEMETALIOB B
[Tepuonuueckoii Tadbmune /1. . MenneneeBa, ctpoeHue ux
aTOMOB M KpUCTaiu10B.CpaBHUBATH CTOCOOHOCTH K
AIUTOTPOTIHHU € MeTallIaMu. XapaKTepu30BaTh 00IIre
XUMUYECKHE CBOMCTBA HeMeTalIoB B cBeTe OBP u nx
MTOJIOKEHUSI HEMETAJUIOB B PS1y 3JIEKTPOOTPULIATEILHOCTH.
Habmto1aTe ¥ ONMUCHIBATH XUMHUYECKHH SKCTIEPUM

OnuceIBaTh 0COOCHHOCTH IT0JI0KEHHS HEMETAIIJIOB B
[Tepuoanueckoit Tabnuie /1. . Menaeneesa, cTpoeHue ux
aTOMOB U KpHcTa/UI0B.CpaBHUBATH CIOCOOHOCTH K
JUIOTPOIHNH C METaJIaMHU.

Habmto1aTe ¥ ONUCHIBATh XUMUYECKHH SKCTIEPUM

BbINONMHATE TECTHI, peliaTh 3aJ1a4i U yIPaKHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOSHUH
TeMbl. KOppeKTHpOBaTh CBOU 3HAHUSI B COOTBETCTBHUH C
IUTAHUPYEMBIM Pe3yJIbTaTOM




[IpakTrueckas padota Ne 3. «Pemenue

HJ'IaHI/IPOBaTB, IIpOBOAUTD, Ha6J'IIOI[aTB H OIMINChIBATh

27 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME XUMUYECKUN IKCIIEPUMEHT C COOTIOIEHUEM MTPABUI TEXHUKH
"Hemeramist"» 0e3omacHoOCTH
28 KonTponbhas pabora no temam «MeTtasuibi» MPUMEHSITh [MOJIyY€HHbIE 3HaHUSI U C(HOPMUPOBAHHBIE
n «Hemeramib» YMEHHUsI JIIsl pelieHus yueOHBIX 3a7a4
COOTHOCUTH NPEACTABUTENECH OPraHNYeCKUX U
HEOPraHMYECKUX KUCIIOT C COOTBETCTBYIOIIEH
KJ1acCU(UKAIMOHHOHN TpyImoil. OnuceiBaTh 001ME CBOMCTBA
Heoprannueckue u OpraHum4ecKkue KUCIOThL. OpraHMYECKUX U HEOPraHUYECKUX KUCoT B cBeTe TO/ u ¢
29 Heoprannueckue u oprannueckue MO3ULIMH OKHCIIEHUSI-BOCCTAHOBIICHUS KaTHOHA BOJIOPOJA WIH
OCHOBaHUs AHUOHA KUCIIOTHOTO ocTaTka.OmnpenensiTh 0COOEHHOCTH
XAMHYECKUX CBOMCTB a30THOM, KOHUEHTPUPOBAHHON CEPHOMN
¥ MypaBbUHOW KHUCHOT. [IpoBoauTh, HAOII0OAATH U OOBSICHSTH
pe3yJbTaThl IPOBEIEHHOIO XUMHUYECKOI0 IKCIIEPUMEHTA
XapakTepHu30BaTh OPraHU4ECKUE U HEOPTAHUYECKUE
AmdoTepHble HEOpraHU4eCKue 1 am(oTepHbIe COEMHEHUS KaK BEIeCTBa C ABONCTBEHHOM
30 opraHuueckue coequHenus. ['enernueckas (GyHKIMEN KUCIOTHO-OCHOBHBIX CBOICTB. APryMEHTHPOBATh
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX CBOICTBa aMHHOKHUCIIOT Kak aM()OTEPHBIX OpraHUYECKUX
BEILIECTB COeIMHEHUH. PacKkppIBaTh Ha OCHOBE MEKIIPEAMETHBIX CBSI3EH
¢ Ouonoruen pojab aMUHOKHUCIIOT B OpraHU3aI|K KU3HU
ApryMeHTHpOBaTh HEOOXO0AUMOCTh XUMUYECKOM
Ponb xumun B obecrieueHUn .
. . rPaMOTHOCTH KaK KOMIIOHEHTa OOILEKYJIbTYPHOI
9KOJIOTMYECKOH, SHEPreTHIeCKON 1
31 . KOMIIETEHTHOCTH YeJIOBeKa. Y MEeTh MOoIy4yaTh HEOOXOAUMYIO
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MH(OPMALIHIO C MAPKUPOBOK Ha YIAKOBKAX Pa3INYHBIX
MEIUIMHBI
MIPOMBIIIJIEHHBIX U TPOJOBOJILCTBEHHBIX TOBAPOB
XapakTepHu30BaTh XUMHUUECKYIO TEXHOJIOTHIO KaK
[IpencraBienust 06 00X HAYYHBIX
MIPOU3BOIUTENBHYIO CHITY 001IecTBa. ONUCHIBATh XUMUYECKUE
32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS

Ba)KHEHUIIINX BEIIECTB

MMPONHECChI, JCKAIIUE B OCHOBEC IIPOU3BOACTBA aMMHAKa U
MECTaHOJIa, C MIOMOIIBIO POAHOTO A3bIKA U A3bIKaA XUMHHU.




33

34

YemoBek B MHUPE BEIIECCTB U MaTCpUaIOB

Xumus 1 3A0POBLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YcTaHaBIMBaTh aHAJIOTMH MEXAY IBYMs IIPOU3BOJACTBAMM.
®opmynupoBaTh 001IMEe HAYYHbIE TPUHIUIBI XUMUYECKOTO
IIPOU3BOJICTBA

AprymMeHTHpoBaTh HEOOXOAUMOCTh XUMUYECKOM
IPaMOTHOCTH KaK KOMIIOHEHTa OOUIEKYIbTYpPHOM
KOMIIETEHTHOCTH YeJIOBeKa. Y METh MOoJIy4aTh HEOOXOAUMYIO
UH(POPMALIHIO C MAPKUPOBOK HA YIAKOBKAX Pa3JIMYHbIX
MIPOMBIIIUICHHBIX U TIPOJOBOJILCTBEHHBIX TOBAPOB

ApryMeHTHpOBaTh HEOOX0AUMOCTh XUMUYECKOI
IPaMOTHOCTH KaK KOMIIOHEHTa OOLIEKYIbTYPHOM
KOMIIETEHTHOCTH Y€JIOBEKA. Y METh MOIy4aTh HEOOXOJUMYIO
MH(OPMALIKIO C MAPKUPOBOK Ha YIAKOBKAX PAa3JIMYHBIX
IIPOMBILIUIEHHBIX U IIPOJOBOJBCTBEHHBIX TOBAPOB
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