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PA3JEJ 1
MOSICHUTEJILHASI 3BAITUCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHON NPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpPenojiaBaHus y4eOHOro mpeamera
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEesaX, oOwedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IPOrpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 IOCIIe0BaTeIbHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JTOTMKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaenseT BO3MOXKHOCTH peaMeTa Juis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHUs NpeIMeTa U OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
IpeCTaBICHUN 0O MaTepUaAbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
IIPEJICTaBJICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIECTB B IPUPOJIE, O MYTAX
peuieHuss TI00aIbHBIX MPOOJIEM  yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  JesATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUHU O0€CMEeUYMBAIOTCS cHeU(UKON colepiKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAETbHBIX 3HAUUMBIX MOHSATHIH OPraHu4YecKOil XUMHH.

CrpykTypa cojepkaHHsl IpOrpaMMbl 110 XUMHM C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepxaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHMueckod peakuuu. OOGe 3TU cHCTEMBbI
CTPYKTYPHO OpPTaHM30BaHbl MO NPUHIUITY IOCIEAOBATEILHOIO PAa3BUTHS 3HAHMHA Ha OCHOBE
TEOPETUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
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— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUI 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumuun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAyKH KaK
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKON JESATEIbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE WHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pELIEHUHN, CIOCOOHOM ananTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHMs Ha CHCTEMaTHYecKoe MpuoOILIeHHne O00ydaroluxcs K
CaMOCTOSITEJIbHOM ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIONTUM MOTHBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUMMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITETbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPH HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TPHU pEHIeHHH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHHUS] XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHmus, cCOCTaBIsAET B 9 Kitacce — 68 yacoB (2 4aca B HEZEIO).



PA3JIEJ 2
IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHUCKMMH  COLMOKYIBTYPHBIMA W  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUJIaMHU M HOPMamH MOBEICHHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATH3AINN 00yJIarOIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPEIOBBIX JOCTHKECHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS

NPEICTaBICHUS O COIMUAIBHBIX HOpPMax M MpaBHJaX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBCHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM /1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, O3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
NMOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoauMBbIe Ui OOBSCHEHHs HaAOMIOJaeMbIX MPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEepeC K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBujl 0€301aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(EeccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONH TPacKTOPUU
IPOJOJDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpogecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHOMN Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOLIEHUE K MIPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOT0 W OE30MacHOT0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHS IIPaBMiI 0€30IacHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS PEIIeHUs
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, JUIs MOBBIIIECHUS YPOBHS 9KOJOTMYECKON
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTed WX pelIeHUs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIC Uit (POPMHPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUNOTE3a, (AKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENBHEIC,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE oOOecrednBaoT (OpMHUpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS I[P OCBOCHHMM 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCTIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KIacCUPHUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIIECICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE PACCYKIeHUS (MHAYKTUBHBIE, IeAyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBATh LIMPOKO
PUMEHSIEMbIE B XMMHUM MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — TpU pElIeHUH Yy4eOHOo-
MIO3HABATENIBHBIX 3a/a4, C Y4YETOM O3THUX MOJEIbHBIX MPEJACTABICHUN BBIABISTH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKUA H3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCcKkue 1eiCTBUA:

YMEHHUE MCIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KA4eCTBE WHCTPYMEHTA IIO3HAHMS, a
TaKXKe B KadyecTBE OCHOBBI Uil (OPMHUPOBAHUS THIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

npUOoOpeTEeHNe OmNbITa MO IUIAHUPOBAHMIO, OPraHM3allUd U MPOBEJICHHIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JI0M IPOIIEeCCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.
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Pabora ¢ nnopmanmeii:

yMeHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH()OPMALIUIO PA3JINYHBIX BUJOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COZEp)KaHUs, CIpaBOYHblE I[0coOus, pecypchl IHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh pa3IMuHble METObl U 3alPOChl IPU NOUCKE U 0TOOpe UHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNieNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B O0JACTH MCIIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIEHUE KYIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYI (HOpPMY IpeiCTaBICHUS
uHGOpPMALMKM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JharpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME MCIOJIb30BaTh M aHAJIM3UPOBATH B IpoIEcCe YYEOHOH U HCCIEeN0BaTENIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY IPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLIel NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora M (WIM) JUCKYCCUU) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS OTHOCUTENIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIISATh OJyYeHHbIE Pe3y/IbTaThl I03HABATEIBHOM NEATEILHOCTH B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALMI0 PE3YJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOM padOThI MO HUCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTENIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUH BO3HHMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBaThb W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIIMOJIHEHUH 331aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUH 3a/laHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO O00S3aTENILHOTO COJEpKAHMA,
YCTAaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue At
npeaMeTHOW o0nacTu «XUMHSA», BUIBl JAEATENBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAaHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonny oOyuenus B 9 Kjacce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DPACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHH: XUMHUYECKUH JIEMEHT, aTOM,

MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0’KHOE BEIIECTBO, BaJICHTHOCTD,
IIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIUIOBOHM A(D(PEeKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEeaKIUh HOHHOrOo OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble U HEoOpaTUMbIE pEaKLuHy,
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OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTPONHus, amM(pOTepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIiuu, MpeaeibHO TOIyCTHUMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUN M MPUMEHSTHh 3TU
MOHSATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3M (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3iMuaTh TMOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoiblINe MEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsn A1apa, 00IIee YUCIIOo 3JIEKTPOHOB U PACIPEIEICHNUE UX 10 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUECKHE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeW OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS HJICKTPOJIUTHYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrOo OOMEHa, ypaBHEHHs peakiiuii,
MOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKIui;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyno M JabOpaTopHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEPXKIAIOIINE KAYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHatr-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLMM, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



PA3JIEJ 3
COJIEP)KAHHME TEM YYEBHOI'O KYPCA

9 KJIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux o3yeMmeHros [l M.
MenpneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruoandeckoi CuCTeEMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAINIMYECKOM PEIIETKM M BUAA XUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHMM, N€HETHYeCKas
CBsI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYECKAX PeaKkuil Mo pa3IudHbIM MPHU3HAKaM (IO YUCIy U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYaCTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHe 0 cropocT XUMHUYecKO peakiuu. [lonsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIEHHBIX M TETEpPOreHHbIX peakuusax. [lonsTue o
karamuse. IlonaTme o0 XxXuMuyeckoM paBHOBecHMM. @DakTOpBI, BIMSIOLNIME HAa CKOPOCThb
XUMHYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YpaBHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOI O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
aHMOHBl. MeXaHuU3M JHCCOLMALMM BEIIECTB C Pa3IMYHBIMHU BHJIAMH XWUMHUYECKOH CBS3H.
Crenenp qucconnanuu. CUIbHbBIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKklMii MOHHOTO OOMEHa, IOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWIl M COJIEH B CBETE
IPEJICTaBICHUH 00 3IEKTPONIUTHYECKON aucconuanuu. KadecTBeHHblE peaklMd Ha HOHBL.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3JACHCTBUS pa3IMYHBIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIEcca JUCCOIHAINH
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHME BHAECO MAaTepHalioB), IMpPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX IMPHU3HAKU NMPOTEKaHHs peakiuil MOHHOro obmeHa (oOpa3oBaHuE
ocajika, BBIJENCHHE Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0 KAauye€CTBEHHBIX DPEAKLUIl Ha HOHBI,
pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XWMHUYECKUE CBOWMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C METaJNIaMH, HEMETaJIaMH,
menouamu).  XuopoBopopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHHUE,
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npuMeHeHue. [IleicTBre X1opa U XJIOpOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U X HaXO0XJIECHUE B IPUPOJIE.

OObmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYecKHue M XMMHUYeckue cBOMCTBA. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeNcTaBUTENs Kilacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUs cepHOi KucioTel. I[Ipumenenue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmass xapakrepucTuka 3y1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWICTBA, MOJIy4YeHUE U npuMeHeHue. Coiar aMMOHHS, UX (PU3MYECKUEe 1 XUMHUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonapb3oBaHWEe HUTPATOB M COJEH aMMOHMS B KauyeCTBE MHHEPAJIbHbBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u dhocdopHas kucnora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHU.

OOmast xapaktepuctuka 37aeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUsS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKALMK, PacTIpOCTPaHEHHE B
npupoe, pusnueckue U XuMuueckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBHIE OPraHU3MBbI,
NOJy4eHHEe U IpUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBI3aHHble ¢ okcuaoM yriaepoaa (IV),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTroibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHuWe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSX Yriiepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWUJIeH, ATAHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPThb), MPOIYKThl HX IepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KM3HU 4YeloBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOMCTBA, MOJyYE€HHE W TPUMEHEHHE.
Coenunenus kpeMmHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€3011aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3l0B HEOPraHMUYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolue (pU3N4YeCKue U XMMUYECKHE CBOMCTBA I'aJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIONIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpPUAOB (TaJOTeHUIOB),
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O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUaNioB), HaOIMIOJEeHUEe Ipolecca OOyrnuBaHUs — caxapa I1OJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTHI, TIPOBEJCHNE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBAMM a30Ta, (pocdopa M HUX coenuHEHHH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), OOpa3iiaMu a30THRIX U pocopHBIX ynoOpeHuH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUs U Qocdar-uOH U HU3YyYEHHE MPHU3HAKOB MX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIed KpPUCTANIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEAaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHenmne
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M MX COeIUHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3nemeHToB . 1. MenaeneeBa u ctpoeHust
atromoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MertamioB. dusnueckue U XUMHUECKUE
cBoiictBa MetayioB. OOmme cnocoObl Mmoxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. Menpaeneesa, CTpOEHHE UX aTOMOB, HaXOXJEHHUE B Ipupoac. PU3HYECKHE U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajablui: mnoJokeHue B [lepuogmueckoit
cucremMe XxuMuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajbls. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeHzneneeBa, CTpOEHHUE aToMa, HaxoxJaeHue B npuponae. Gusnyeckue U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA alIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpOEHHE aToOMa, HaXxOXJIeHHe B npupojae. Ousznyeckne U XUMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuabl u conu skene3a (II) u xenmesa (III), mx cocraB, cBoiicTBa U
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKEIe3a B
KHUcoposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIEOMATEpHANiOB), TMPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEAKIIMi Ha MOHBI: MAarHUs, KaJbIlUs, alFOMUHUS, NWHKA, *kene3a (II) u xenesza
(III), menu (II), HaGmrOIEeHWE W OMKMCAHKWE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HaATpPHS,
Kalusl U KaJIblus (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BakHeWIne MEeTallyIbl U UX COCIUHEHUS.
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XuMus M OKpyxKamouas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoNIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAroIIel cpepl (MpeaenbHas JOMyCTUMAasi KOHIIEHTPAIUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, ITOJIMMEPHBIE MaTepUAIIbI).

Mesxxcnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KilaccupUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITh, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MAaTCPHUAITHIL.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJICKTPUYCCKUI 3apsl, MPOBOJHUKH, IOJTYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢oTtocuHTe3, apIXaHue, Owocdepa, dKocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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PA3JIEJI 4

TEMATHYECKOE ILTAHUPOBAHHUE C OITPEJEJEHUEM OCHOBHBIX BUJOB YUYEBHOM JEATEJIbHOCTH

OBYYAKOIIIUXCS
9 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[HK B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
o | o e : Bunorsa LOK
' PYITIBL 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmnoreka IIOK
2.3 aneMeHTOB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
re | o ; 1 , om0k
' N PYIUIRL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasnery 25

Paspgen 3.

MeTajiibl M HX COCAMHCHUA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnmoreka [IOK

31 Obmwme cBoidcTEa METALIOB 4 https:/m.edso0.ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COCIUHCHHS 16 Eggg%ﬁ?;;iﬂﬁn 412636
Hroro no pazueny 20
Pazpen ‘4. XuMHUSA U OKPYKAKOIIAs cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHUE

9 KVIACC
Ne KosmnuecTBo yacos Jarta usyuenus
Tema ypoka
n/n Bcero Konrpoabnsie IIpakruyeckue
padoThI padoThI ILUIaH ‘ dakr

Pa3nea 1. BemecTBo H XuMH4yecKkmne peakiun

Hoapa3nen 1.1 «IloBTopeHue u yrirydJjieHue 3HAHNH OCHOBHBIX pa3iesioB Kypca 8 kiacca» (5 4yacoB)

[Tepunonnueckuii 3akoH. [lepuonuueckas

crucTeMa XMMHU4YecKux anmemeHToB [1. 1. 1 04.09.2024
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB

XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 06.09.2024
MIEPHOIOB

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEILECTB

1 11.09.2024

Buasl xumMndeckoi CBA3H M THIIBI 1 13.09.2024
KPUCTAUTUIECKUX PEIIETOK
KonTponsnas padora Nel no teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1 18.09.2024
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
Moapazaen 1.2 «OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX peakumii» (4 yaca)

Krnaccugukanust XuMU4ecKuX peakiuii no

pa3IMYHBIM NIPU3HAKAM 1 20.09.2024
[ToHsATHE O CKOPOCTH XMMUYECKON pEAKIUU.

[loHsTHE O TOMOTEHHBIX U FE€TEPOTE€HHBIX 1 25.09.2024
peakuusax

[ToHsATHE O XUMHYECKOM PABHOBECHH.

@DaKTOopbI, BAUAIOMINE HA CKOPOCTh 1 97.09.2024

XHUMHYISCKOM PCAKIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECHUS
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OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peaxiuu

1

Ioapasznen 1.3 «DaekTpoauTHyecKas Jucconuanus. XuMuuecKkue peakiiuu B pacreopax» (8 yacos

Teopus 3MEKTPOIUTUYECKON JTUCCOIHAITIH.

02.10.2024

CwibHBIC U CITa0bIe SJICKTPOITUTHI 1 04.10.2024
HonHbie ypaBHEHUS peaKIuit 1 09.10.2024
XUMHUYECKUE CBOMCTBA KUCIOT MU OCHOBAHMI

B CBETE MpEACTaBICHUN 00 1 11.10.2024
AIEKTPOIUTUYECKON TUCCOIIUAIIUT

XUMHUYECKUE CBOMCTBA COJIEN B CBETE

MIPEACTABICHHUH 00 AJICKTPOIUTHICCKOM 1 16.10.2024
JTUCCOIIAAITIT

[TonsiTHe o ruaponuse conei 1 18.10.2024
O0o001IeHNe U CHCTeMAaTU3alns 3HAHUH 1 23.10.2024
IIpakTuueckas ta Ne 1. «Pemenu

3KI::?IepH;§Hiaﬂiil6L(1)Xa3§naq» P 1 25.10.2024
Kontponbnas pabota No2 o teme

«INEKTPOIUTUYECKAS TUCCOIHALIUS. 1 1 06.11.2024

XHUMHYECKHUE pCaKkiuu B paCTBOpPaAxX»

Pasznea 2. Hemeraauanl 1 UX coeANHEHUS

IMoapasznen 2.1 «O0mas xapakrepucTuka XuMmuieckux 3j1eMeHToB VIIA-rpynnsl. I'ajiorensi» (4 yaca)

OO6m1as XxapakTepuCcTHKa rajJoreHoB.

. 1 08.11.2024
XVMHYECKHE CBOWCTBA HA MIPUMEpPE XJI0pa
XnopoBogopoa. CoJisiHast KUCIO0TA,
XUMHUYECKHUE CBOWCTBA, MOTyUYEHHE, 1 13.11.2024
MPUMEHEHUE
[IpakTuueckas padora Ne 2 o Teme
«ITomydenne CoITHON KUCTOTHI, U3YyICHUE 1 15.11.2024
€€ CBOMCTBY»
BrrunciieHus 1o ypaBHEeHUSIM XUMHYECKHX

yp 1 20.11.2024

peaKIuii, eClii OJIMH U3 PEareHTOB JaH B
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n30BITKE

Hoapasznen 2.2 «O01mas XxapakTepucTuKa XuMmnyeckux 31eMeHToB VIA-rpynnbl. Cepa u e€é coequneHus (6 4acon)

OO0mas xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIBI

1 22.11.2024

ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
HaxosxneHnue cepbl U €€ CoOeTMHCHUH B 1 27.11.2024
npupoge. XMuMUYECKHUE CBOMCTBA CEPBI

CepoBoaopo]i, cTpoeHHE, (PU3HUECKUE U

o 1 29.11.2024
XMMHUYECKHE CBOWCTBA

Oxkcuppl cepbl. CepHas KHCIIOTA,
(bu3HYEeCKUEe U XUMHUYECKUE CBOMCTBA, 1 04.12.2024
pUMEHEHHE

XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
HIPOMBIIIJICHHOTO CII0C00a NOTy4YeHUs
CEpPHOU KUCIOTHI. XMMUYECKOE 3arpsI3HEHUE
OKPYXKAaIOILIEeH Cpelibl COETUHEHUSMHU CEPbI

1 06.12.2024

Boruncnenne MaccoBoil 10y BEIXOAA
IIPOJIYKTa PEAKLIUH

1 11.12.2024

IMoapasnen 2.3 «O0mas xapakTepucTUKAa XUMHYECKHUX 3JIeMeHTOB VA-rpynnsbl. A30T, (pocdop u ux coeqruHenus (7 yacos)
OO0m1as XxapakTepucTUKa 3JIeMEHTOB V A-
rpynnsl. A30T, pacipOCTpaHEHHE B
b > PACTPOCIP 1 13.12.2024
npupoe, GU3NYECKUe 1 XUMUYECKHE
CBOMCTBA
AMMHak, ero Gpu3nUecKue 1 XuMHYECKUE
oo ¢ 1 18.12.2024
CBOICTBa, TOJIyYEHNE U IIPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
«ITomydyenne aMmmuaka, u3yuyeHue ero 1 1 20.12.2024
CBOMCTB»
A30THas KHCI0Ta, €€ (PU3NIECKHe 1
. ¢ 1 25.12.2024
XUMHYECKHE CBOMCTBA
Hcnonp30BaHMe HUTPATOB M COJIEH aMMOHUS 1 27.12.2024
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B KaUECTBE MUHEPAIbHBIX YI0OpEHUI.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
Cpelbl COeTMHEHUSMHU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas
KHCTI0Ta, GUBNUYECKUE U XUMUICCKHEC 1 08.01.2025
CBOWCTBA, MTOJTyYCHHE

Hcnonb3oBanue pocharoB B kauecTBe
MUHEpaAJIbHBIX YI0OpeHUA. 3arpsi3HeHHe 1 10.01.2025
MIPUPOTHON cpenbl pochaTamu

Hoapa3nen 2.4 «O0mas XapakTepuCTUKA XUMHYECKHX J1eMeHTOB [VA-rpynnsl. Yriepoa 1 KpeMHHH M UX coeJUHeHns» (8 yacoB)

VYrnepon, pacnpocTpaHeHue B IpUpo/ie,

r 1 15.01.2025
(1)I/ISI/I‘~I€CKI/I€ U XUMHWYCCKHNEC CBOUCTBA
Oxkcupel yraepoaa, ux Gpusndeckue u
XUMUUYECKHUE CBOMCTBA. DKOJIOTMUYECKUE

1 17.01.2025

poOJIEMBI, CBSI3aHHBIC C OKCUIOM YTJIepoJia
(V)
VYronpHasg KUCIIOTA 1 €€ COJTN 1 22.01.2025

[IpakTuueckas pabora Ne 4 o Teme
"ITosrydeHne yrieKucioro rasa. 1 1 24.01.2025
KauecTBenHnas peakuust Ha kapOoHaT-HOH"

[lepBoHauabHBIE TOHATHUS 00
OpPraHWYECKUX BEIECTBAX KaK O 1 29.01.2025
COCIMHEHUSIX yriiepoaa
Kpemuuii u ero coennnenus 1 31.01.2025

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME

. 1 1 05.02.2025
«BaxHuelnire HemMeTauibl 1 UX
COETUHEHUS
KonTponbnas pabota Ne3 o teme
«Baxuenime HeMeTAIUIBI U UX 1 1 07.02.2025

COEIMHEHMS

Paszngena 3. MeraJiibl 1 X cCOeITMHEHUA
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Hoapaznen 3.1 O6mme cBoiicTBa MeTALI0B (4 yaca)

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaLI0B. MeTajunueckas

1 1 12.02.2025
CBSI3b M METaJUTNYecKasi KpUCTaJUINYECKas
peméTka. Pu3nyecKue CBOMCTBAa METAJNIOB
XUMHUYECKUE CBOWCTBA METAJIOB.
2 DIIEKTPOXUMUYCCKUN Pl HAPSKCHHM 1 14.02.2025
METAJIJIOB
OO6mmue criocoObl MOTYyYeHUST METAJLIOB.
3 Crnagsl. BHqI/IcneHHUﬂ 10 YPaBHEHUSM 1 19.02.2025
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
pEeareHTOB COAEPIKHUT MPUMECH
4 [TonsiTHE O KOPPO3UU METAIOB 1 21.02.2025
Moapa3nen 3.2 «BaxkHeiinne MeTaNIbI U UX coefuHeHus» (16 yacos)
1 [{emounbie METAIITBI 1 26.02.2025
2 Oxcuipl ¥ TUIPOKCH Il HATPUS U Kallus 1 28.02.2025
3 ]_[IGJIOT:I’HO?;GMGJII)HI)IG MeETaJUIbI — KaJIBIUU U 1 05.03.2025
MarHui
4 Baxnelnme coenMHEHNS KaJIbIIUI 1 07.03.2025
5 O0o01IeHre U cucTeMaTu3alus 3HaHu| 1 12.03.2025
6 JKEcTkoCcTh BOMIBI M CLIOCOOBI €€ YCTPAHEHUS 1 14.03.2025
[IpakTuueckas pabora Ne 6 o Teme
7 "YK€&cTKOCTh BOJIBI U METO/IBI €€ 1 1 19.03.2025
ycTpaHeHus"
8 AfoMuHUH 1 21.03.2025
9 AMpoTepHbIe cBOMCTBA OKCHIA U 1 02.04.2025
TUAPOKCUIA
10 Keneso 1 04.04.2025
11 gzﬁzfabl(,lfgapomnnm u comu xenesa (II) n 1 09.04.2025
12 O0o011eHre U cucTeMaTU3alus 3HaHU| 1 11.04.2025
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[TpakTuueckas padora Ne 7. Pemenue

13 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1 16.04.2025
«Baknelme MeTauibl U UX COSIUHEHUS»
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
peaKLui, eciii OAVH U3 PEarcHTOB JaH B

14 M30BITKE WK COJICPKUT TIPUMECH. 1 18.04.2025
Brrunciienuss MaccoBoil J0JIM BBIXOJA
MPOJYKTA PeaKuu

15 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN 1 23.04.2025

16 KOHTpOJELHaﬂ pabota Ned o reme 1 1 25 04.2025
«BakHeWIe METaTbl U UX COSIMHCHHUS)

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
IMoapaznen 4.1 «BemecTBa 1 MaTepuaJibl B ;KU3HU YeioBeKa» (3 yaca)

63 BemecTBa 1 MaTtepuansl B IOBCEAHEBHON 1 30.04.2025
JKU3HU YETIOBEKA

64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH 1 02.05.2025
Cpelbl

65 Ponb xuMum B pereHnn SKOJIOTHUECKUX 1 07.05.2025
npo0em

Pe3epBHoe Bpemsi (3 uaca)

66 PesepBHbIit ypoOK. O606£H€HI/I€ u 1 14.05.2025
CUCTeMAaTH3AIHSI 3HAHHIA

67 PesepBHbIit ypok. 0606£H6HH6 u 1 16.05.2025
CUCTEeMAaTH3aIHsI 3HAaHHHA

68 PesepBHbIit ypoOK. O606£H€HI/I€ u 1 21 05.2025
CUCTeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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PA3JIEJ 5
CIMOCOBbI OLIEHKU JOCTUKEHUS YUALIUMUCS IIAHUPYEMBbIX
PE3YJbTATOB

JIMYHOCTHBIE PE3VJIBTATBI ocBoeHuss mnporpammbl OCHOBHOTO — OOLIETO
o0pa30BaHMs JOCTUTAIOTCA B X0/1€ 00Y4YEeHUS XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATENIbHOM
NESATEIbHOCTH B COOTBETCTBHHM C TPAIUIIMOHHBIMH POCCUUCKUMH COLMOKYIbTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHITHIMU B OOIECTBE MpaBUIaMH U HOpPMaMu
MOBEJICHUS U CIOCOOCTBYIOT IMpPOIIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS W COLMATH3AIUU
oOyuatomuxcsi.  JIMYHOCTHBIE — pe3yNbTaThl  OTPAXKAIOT T[OTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA M PACIIUPEHUE OMBITA
JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuOTHYECKOTO BOCIUTAHUS: IICHHOCTHOTO OTHOINCHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4HOMY HACIEAHIO, TOHUMAaHUS 3HAYCHUS XMUMHUYECKOM
HAyKl B JKH3HH COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BJIAJNETh JOCTOBEPHOUN
uH(popMalren 0 NepeoBbIX JOCTUKEHHUIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) TpakIaHCKOTO BOCIUTAHUS: MPEACTABICHUS O COIMAIBHBIX HOPMaxX M IpaBHIIaX
MEXJIMYHOCTHBIX OTHOIICHWH B KOJUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-HCCIEI0BATENbCKOM, TBOPUECKOH U JAPYrUX BHAAX
NEeSTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JIESATEIBHOCTH TIPH BBITOJIHCHUU
y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIMOJIHEHHMH XUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHHUMAHUIO M B3aUMOIIOMOIIM B MPOIIECCE ITOU
yu4eOHOU JesSTEIbHOCTH, TOTOBHOCTH OIEHMBAaTh CBOC TIOBEIACHHE M TOCTYIKH CBOUX
TOBAPHIIEH C IMO3UIINY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS TIOCIICICTBHIA
MOCTYIIKOB;

3) EHHOCTH HAyYHOTO IMO3HAHUS: MUPOBO33PCHUYECKUE TIPEJICTABICHUS O BEIIECTBE U
XUMHUYECKON pEeaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAayKu U
COCTaBJISIONINE OCHOBY JJISI IOHUMAHUS CYITHOCTH HAYYHOH KapTUHBI MHPA, TIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOIHOMN
Cpeloil, O pOJIM XUMHUH B TIO3HAHWH 3TUX 3aKOHOMEPHOCTEH; IMO3HABATCIILHBIC MOTHBEI,
HampaBlIeHHbIE Ha TOJy4YeHHE HOBBIX 3HAHUW MO XUMHUU, HEOOXOTUMBIE IJISI OOBSICHEHUS
Ha0JII0/1aeMBIX TMPOLIECCOB U SIBICHUMN, MO3HABATEIbHON, NH()OPMALIMOHHON M YUTATEIbCKON
KyIbTYpbl, B TOM YHCIE HAaBBIKOB CaMOCTOATEIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOW JUTEPATypOH, MOCTYIMHBIMA TEXHUYCCKHUMH CpPEJICTBAMH WH(OPMAIMOHHBIX
TEXHOJIOTUH; WHTEpec K OOYYeHHMIO W TMO3HaHUIO, IO003HATENHFHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K CamMo00pa30BaHUIO, MPOCKTHOW M WCCIIECIOBATEIBCKON NEATETbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HAMPABICHHOCTH M YPOBHS 00yUeHUs B JallbHEHIIIEM;

4) ¢hopMUpOBaHHS KYJIBTYPHI 3JI0POBbS: OCO3HAHHE IICHHOCTH JKU3HU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KW3HH, OCO3HAHUE
MOCIICACTBUM W HENPHUATHE BPEAHBIX NPHBBIYCK (YIIOTPEOJICHHS AJTKOTOJI, HAPKOTHKOB,
KypeHHsi), HEOOXOTUMOCTH COOMIOJeHUS TpaBUi OE30MaCHOCTH TMpU OOpalleHuu C
XUMHYECKHMH BEIIECTBAMH B OBITY M peaTbHOMN KH3HHU;

5) TpyZIOBOTO BOCIUTAHUS: HHTEPEC K MPAKTUYECKOMY H3yUeHUIO Tpodeccuil u Tpyaa
Pa3IMYHOTO POJIa, YBAXKCHHE K TPYAY H pe3yibTaTaM TPYAOBOH JNEATEIHHOCTH, B TOM YHCIIE
Ha OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWUMHH, OCO3HAaHHBIM BBIOOP
WHIMBUIYATBHON TPASKTOPHUH TTPOJIOJDKCHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEW, YCHEIIHOM
npodeccuoHaNbHOM  AESITENTPHOCTH M PAa3BUTHS  HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aIanTUPOBaThCs B MpodeccroHabHON cpefie;
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6) DKOJOTHMYECKOTO BOCHUTAHHS: JKOJIOTMYECKH IeJIecCO00pa3HOe OTHOIICHHE K
MIPUPOJIE KAK UCTOUYHUKY JKU3HU Ha 3eMiIe, OCHOBE €€ CYIECTBOBAHMS, IOHUMAHUE [IEHHOCTH
310poBOTr0 M Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3nuecKkoMy M TICUXUYECKOMY 3/J0POBbIO, OCO3HAHHE LIEHHOCTU COOJIIOJICHUS TPaBUII
0€30MMacHOTO MOBEACHHS MPH paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYalHSX, YTPOKAIOIIUX
3I0pPOBBIO M KHU3HU JIIOJIEH; CIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMble MPU HU3y4YEeHUU
XUMHH, JJISI PELIEHUs 3a7ay, CBA3aHHBIX C OKPYKAKOWIEH NPUPOJHOM CpEloH, IS
MOBBIIICHUS YPOBHSI 3KOJOTHYECKOW KYJIbTYPbl, OCO3HaHUS TJI00AJBHOTO XapakTepa
JKOJIOTHUECKUX TpoOJieM © TMyTed WX pemeHUus MOCPEACTBOM METOAOB XHMHUH,
JKOJIOTUYECKOI'O0  MBILUIEHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJAMETHBIE PE3VJIbTATHI

B cocraBe merampenIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYUMBIC I (DOPMUPOBAHHUS
MHPOBO33pEHHUs O0IIEHAYYHbIE TTOHATUS (3aKOH, TEOPHsI, IPUHIIMII, THIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IMO3BOJSIOT HAa OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POpMHpPOBATH
MIPEJICTABJICHHUE O ICJIOCTHON HAyYHOW KapTHHE MHUpA, U YHUBEPCAIbHBIC YUCOHBIE NCHCTBUS
(mo3HaBaTenbHbIe,  KOMMYHUKATHBHBIC,  PETYISITHBHBIC), KOTOpble  OOECHEYHBAIOT
(hopMHUPOBaHHE TOTOBHOCTH K CAMOCTOSTEIHHOMY IUIAHUPOBAHUIO U OCYIIECCTBICHHUIO
yuebHol nestenbHOCTH. [lo3HaBaTenbHbIE yHUBEpCallbHblEe ydeOHble nelcTBus basoBbie
JIOTUYECKHE JEHUCTBUS: YMEHHUS HCIOJIb30BaTh TMPUEMBl JIOTHUYECKOTO MBIIUICHUS TPH
OCBOGHUU 3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATUHN (BBIACIATH UX XapaKTepHBIE
MIPU3HAKH, YCTAHABINBATH B3AaUMOCBS3b C IPYTUMU MMOHATUSIMH ), UCTIOJIB30BATh MOHITHS IS
OOBSICHEHUSI OTHENIbHBIX (DAKTOB U SABIICHUH, BBIOUPATH OCHOBAHMUS U KPUTEPUU IS
KJIaCCU(PUKAIIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEaKIfil, yCTaHABIUBATh MPUUYUHHO-
CIIEJICTBEHHBIC CBSA3M MEXKIYy OOBEKTaMH H3y4Y€HUs, CTPOUTHh JIOTUYECKUE PACCYKICHUS
(MHAYKTUBHBIC, NEIYKTUBHBIC, 1O aHAJOTHUU), JEJaTh BBIBOJBI W 3aKIIOUEHUS, YMEHHE
NPUMEHSITh B TpOIecce TO3HaHWS TOHATUS (TpeIMETHbIE U MeTanmpeaMeTHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHUHU, TTPEOOPa30BLIBATH HIUPOKO
MpUMEHsIeMble B XHMHUU MOJEIbHbIE TPEACTABICHUS — XWUMUYECKHH 3HaK (CHMMBOJ
JJeMeHTa), XUMHuYeckas ¢GopMmysia U ypaBHEHHE XHUMHUYECKON peakiuu — MPU PEIIeHUU
y4eOHOIMO3HAaBATENbHBIX 337a4, C YYETOM AITHUX MOJAENBHBIX MPEICTaBICHUH BBIABIATH U
XapaKTEepPU30BaTh CYIIECTBEHHbBIEC MPU3HAKA U3YYaEMBIX O0BEKTOB — XUMUYECKUX BEIECTB U
XUMHUYECKHUX PEaKIUii, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYHNHHO-CIIEICTBEHHBIEC CBSI3U
W TIPOTUBOpPEYHMS B M3y4aeMbIX TMpolleccax M SBJICHUSX. ba3oBble HCCIIeIOBATEIHCKUE
JEUCTBUS: YMEHHME MCIOJb30BaTh IIOCTABJICHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHMS, a TAaKXKE B KadeCTBE OCHOBBI JIsi (DOPMUPOBAHUS THUIIOTE3BI IO TPOBEPKE
MPABIWJIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI, NPUOOpPETEHHE OMbITa MO IJIaHHPOBAHUIO,
OpraHU3alMi U TPOBEJACHUIO YYCHUYECKUX DKCIIEPUMEHTOB, YMEHHUE HAOIIOJaTh 33 XOI0M
Mpolecca, CaMOCTOATEIHHO MPOTHO3UPOBATh €r0 pe3ynbTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI TI0 pE3yJbTaTaM IIPOBEICHHOTO OIbITA, HWCCIAEAOBAHUS, COCTABJIATH OTYET O
npojenanHoii pabore. Pabora ¢ wHpopmanueil: yMeHue BBIOMpATh, AHATU3UPOBATH U
MHTEPIPETHPOBATh MHPOPMAIMIO PA3TUYHBIX BHIAOB M (HOPM IPEACTABICHUS, TIOTydaeMykO
W3 pa3HbIX HCTOYHMKOB (HAy4YHO-TIOMYJIpHAs JUTEpATypa XUMHUYECKOIO COJIep KaHus,
CIpaBOYHBIE MMOCOOMs, pecypchl MHTEpHETA), KPUTHYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJOCTOBEPHYI0 MHGOPMAIUIO; YMEHHE MPUMEHSITh Pa3IUYHBIE METOABl W 3alpoChl MpHU
MOMCKe U O0TOOpe WHPOPMAIMK M COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX JIsI
BBHITIOJTHEHUS Y4eOHBIX U TIO3HABATENBHBIX 33724 ONMPEACICHHOTO TUIIA, MPUOOPETEHHE OTbITA
B 00JaCTH HCIIONB30BaHUS MHPOPMAIIMOHHOKOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJleHUE
KYJIbTYpOl AaKTUBHOI'O HCIOJIb30BAHUSI PA3IMUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO
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BBIOMpPATh ONTHMAJbHYIO (opMy mpenacraBieHus WHPOPMALMM H  HUIFOCTPHUPOBATH
pelaeMble 3a/1a4 HECI0KHBIMU CXeMaMHU, luarpaMMaMu, IpyruMu popmMamu rpauky U ux
KOMOMHAIMSIMKA; yMEHHE HCHOJb30BaTh M aHAIM3MPOBAaTh B IIpolecce Y4eOHOH u
HCCIIEI0BATENIbCKON NESITEIbHOCTH UH(OPMALMIO O BIMSAHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO
XO3SIICTBA M TPAaHCIIOPTAa HA  COCTOSHHUE  OKPYXKAIOWIEW  IPUPOJHOW  CpPEIBbI.
KomMMyHUKaTHBHbBIE YHUBEpCAIbHbIE YUeOHbIE AEHCTBUSA: YMEHUS 3aJjaBaTh BOIPOCH! (B X0z€
auanora W (WIM) JAUCKYCCHHU) TO CYHIECTBY OOCYXIaeMOi TeMbl, (pOpMyIHpOBaTh CBOU
IIPEIJIOKEHUST OTHOCUTENIBHO BBINIOJHEHUS IPEUIOKEHHON 3aJa4dd; YMEHHS IPEICTaBIIATH
IIOJIyYE€HHBIE PE3y/IbTAaThl I03HABATEIBHOMN JEATEIIBHOCTH B YCTHBIX U IIMCbMEHHBIX TEKCTaX;
JeJIaTh  IPE3CHTAlMI0  Pe3y/lbTATOB  BBIINOJHEHUS  XMMHYECKOTO  IKCIEPHMEHTa
(;1abopaTopHOro OmBITA, JTAOOPATOPHOW pPaOOTHI MO WCCICJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOIro IpPOEKTa); YMEHUsl y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MIO3HABATEIIbHOM M MCCIEN0BATENIbCKON JAESTENbHOCTH IPU PEIIEHUH BO3HUKAIOLIUX
po0JieM Ha OCHOBE y4eTa OOIMX HHTEPECOB U COTJIacOBaHUs MO3UIUH (00CyX1eH s, 0OMEH
MHEHUSIMH, «MO3TOBbI€ LITYPMbI», KOOpAHMHALMsI COBMECTHBIX JCHCTBHI, ompezeneHue
KPUTEPUEB II0 OLIEHKE KauecTBa BBINOJHEHHONM paboTel u japyrue). PerynsTuBHbIE
YHUBEpCaJbHble y4yeOHblE JEHCTBUSA: YMEHHE CAMOCTOSATEIbHO ONPEAENATh IIeNu
NesITeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATh, KOHTPOJUPOBATb U IPU HEOOXOAMMOCTHU
KOPPEKTHPOBATH CBOIO JICSATEILHOCTh, BHIOMpATh Hanboiee F3PeKTUBHBIE CIIOCOOBI PELICHHUS
y4eOHBIX U I103HABaTEJIbHBIX 3a]a4, CAMOCTOSITEbHO COCTAaBIIATh WJIM KOPPEKTHPOBATH
MIPEI0KEHHBIA aJIrOpUTM JEHCTBUI NpU BBHIIOJHEHUH 33JaHUM C YYETOM IOJyYEHUS! HOBBIX
3HaHUIl 00 H3ydaeMblX OOBEKTaX — BELIECTBAX M PEAKIMIX, OLEHWBAaTh COOTBETCTBHE
MIOJIYyUEHHOT0 pe3yibTaTa 3asBICHHON II€JIM, YMEHUE HCIOJb30BaTh M aHAIN3HPOBATh
KOHTEKCTBI, ITpeijlaraéMble B YCIIOBUU 3aJaHUM.

[NPEAMETHBIE PE3VIJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJIEpyKaHMS,
YCTAaHOBJICHHOTO JaHHOW deaepaqbHON pabouell MporpaMMoOl, BBIACISIIOT: OCBOEHHBIE
o0yJaroIMMHUCS Hay4yHblE 3HAHUSA, YMEHHUS M CHocoObl JeicTBUHM, crenuduueckue s
MpeIMETHON 00J1acTH «XUMUSA», BUIBI JEATEIBHOCTH MO MOJYyYEHHI0 HOBOT'O 3HAHHUS, €ro
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 M MNPUMEHEHHI0O B Pa3IUYHBIX Y4YEOHBIX M HOBBIX
cutyanusax. K koHny oOydenust B 9 kiacce mpelMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOLIMXCS YMEHUH:

® PACKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTH,
EKTPOOTPHULATEIBLHOCTD, CTENEHb OKUCICHMS, XUMHUYECKasl PEaKlMs, XUMUYECKasi CBA3b,
TEIUIOBOM 3 (QeKT peakiuu, Mojb, MOJIAPHBIH O00BEM, pacTBOpP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DIEKTPOJUTHYECKAss  JUCCOLMAIMs, pPEaKkUMu HOHHOro  oOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble M  HEOOpaTUMbIE  pEaKIIUH,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(POTEPHOCTh, XUMHUUYECKasl CBA3b (KOBaJEHTHas, HOHHaf,
MeTaJuInYecKas), KpUCTAJUIMYECKas pEeLIeTKa, KOpPPO3usi METAJIOB, CIUJIaBbl, CKOPOCTb
XUMHUYECKOHN peaklnu, npeneapHo aonyctumas konuenrpanus [1/IK Bemecrtsa;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHH U MPUMEHATH 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPAICHHI;

® JCNOJIb30BaTh XHWMHYECKYIO0 CHMBOJIMKY Ui COCTaBJE€HUS (DOpPMyN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUH;

® OMpeAensaTh BaJEHTHOCTh U CTENEHb OKHUCIEHUS XHMHUYECKHUX OJIIEMEHTOB B
COEUHEHMAX PA3IMYHOIO COCTaBa, NMPUHAMIEKHOCTh BEIIECTB K OINPEAEICHHOMY KJACCy
coeiMHeHU no GopMysam, BUJL XUMUUYECKON CBA3M (KOBAJIEHTHAsI, NOHHAs, METAJUINYECKast)
B HEOPraHMYECKUX COCIMHEHUSX, 3apsA] MOHA M0 XMMUYECKOH (Gopmylie, XapakTep Cpeasl B
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BOJHBIX pacTBOpax HEOPraHWYECKUX COCIMHEHUH, TUI KPUCTANIMYECKONW PpEUICTKU
KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIci [lepuoanyeckoro 3akona /[. 1. MeHaeneeBa u 1eMOHCTPUPOBATh
€ro IMOHMMAaHWE: OINHUCHIBaTh M XapakTepu3oBaTh TabunuHyro ¢opmy Ilepuonnyeckoit
CHCTEMbl XUMUYECKUX IEMEHTOB: pa3anyaTh MOHATUSA «TJaBHas noArpymnmna (A-rpynmna)» u
«mro6ounas noarpynna (b-rpymnmna)», Massie 1 0OJbIINE NEPUOJIBI, COOTHOCUTH 0003HAUCHHS,
KOTOpbIE UMEIOTCSI B IIEPUOJUYECKOM TabyuIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS
aTOMOB XUMHYECKHMX D3JEMEHTOB (COCTaB M 3apsj] sApa, 00Ilee YUCIO 3IEKTPOHOB U
pacrpesielleHue UX 10 JJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUH B IIpe/ienax MajblX IIEPUOJO0B U IJIaBHBIX
HOJTPYII C y4ETOM CTPOEHUS X aTOMOB;

e KjaccH(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE  BEIIEeCTBa,
XMMHUYECKHE peakuuu (MO0 YHUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIMU BEILECTB, IO
TEIIOBOMY (P (PEKTY, TI0 U3MEHEHHIO CTETICHEH OKMCIICHUSI XUMUYECKUX IIEMEHTOB);

® XapakTepu3oBaThb (ONMUCBHIBATh) OOIIME W CHELU(pHUUECKHEe XHMHYECKHE CBOMCTBA
IIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEP)KAAs OMNMCAHUE IMPUMEPAMU MOJEKYJSIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil;

® COCTaBJIATh YPaBHEHMs SJICKTPOJIMTHUECKOM IMCCOLMAMK KHCIOT, INenoded u
COJI€H, MOJIHBIE U COKpAILICHHBIE YPAaBHEHMSI pEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOJITBEPKNAIOUINX CYILIECTBOBAHUE I'€HETHYECKOH CBS3M MEX]y BEIIECTBAMM Pa3JIMYHbIX
KJIaCCOB;

® PaCKpBIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

® IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOECHHS, BO3MOXXHOCTU
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSAX;

® BBIYUCIATH OTHOCUTEIIBHYI0 MOJEKYJISIPHYI0O M MOJSIPHYIO MacChl BELIECTB,
MacCoOBYIO JOJK XHMHUYECKOrOo 3JIEMEHTa MO (QopMyJie COEAMHEHHS, MacCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

e coOio/aTh TMpaBUia TOJIb30BAHUS XHUMHUYECKOW MOCYAOH U JIaOopaTOpPHBIM
o0opyJoBaHHEM, a TakKe IpaBWia oOOpalleHuss C BelIeCTBaMH B COOTBETCTBUU C
UHCTPYKLUHUSMHU I10 BBINOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMNBITOB MO MOJIYYEHHIO U
cOOMpaHMIO ra3000pa3HBIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

® [IPOBOAMTH PEAKIINU, TOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3IMYHbIX BEILECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMuA-, HOIUI-, KapOoHaT-, pocdar-, cuamkar-,
cynbdar-, THIPOKCUA-UOHBI, KATHOHBl aMMOHHMSI W HMOHBl M3Y4YEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX BEIIECTB;

® IPUMEHATH OCHOBHBIE ONEPAIUU MBICIUTEIBHON NEATEIbHOCTH — QHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATHU3allhI0, BBISIBICHHE MPUYUHHO-CIIECACTBEHHBIX CBSI3€H —
JUIL U3y4EHUSl CBOMCTB BELIECTB M XUMHUYECKHX pEaKIUM, €CTECTBEHHO-HAayYHbIE METOJbI
MO3HAHUS — HaOMIOJIEeHUe, H3MEpPEeHHe, MOJEIUPOBAaHUE, HKCIEPUMEHT (peajbHbIi |
MBICJICHHBIN ).
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PA3JIEJ 6

OIIMCAHUE MATEPUAJIBHO-TEXHAYECKOI'O 1 YYEBHO-
METOAUYECKOI'O OBECIIEYEHUSA PABOYEU ITPOI'PAMMBbI

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. IN'abpuensu O. C. Xumus. 8 kiacc: yaeOHUK 1j1s1 0011e00pa3oBaTebHBIX OpraHu3aIui /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemenune, 2022

1. IN'abpuensu O. C. Xumus. 9 knacc: yueOHUK 1711 0011e00pa3oBaTebHbIX OpraHu3aIui /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [IpocBemenne, 2022

2. Tabpuensa O. C. Xumusa. COOpHUK 3a/a4 ¥ yIpakHeHUH. 9 kiacce : yueOHoe mocobue
s obmeodpaszoBatenbHbix opranusanuii/ O. C. Tabpuensn, M. B. TpuryOuak. M.:
[Ipocsemenue, 2019

3. Tabpuensa O. C. Xwumwms. PabGodas Tterpams. 9 kmacc : ydeOHOe mocobue yis
obmeobpaszoBarenbHbix opranusanuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB.
— M.: Ilpocsemenue, 2019

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. T'abpuensa O. C. Xumusa. Meroauyeckoe mocobue st 8 kiacca: ydue0. mocobue ams
obmeobpaszoBarenbHbix opranmzanmii / O. C. TI'aGpuensn, M. B. AkcenoBa, U. T.
OctpoymoB. — M.: IIpoceemenue, 2022

2. Tabpuensa O. C. Xumusa. Meroandeckoe mocodue anst 9 kimacca: yued. mocobue s
obmeoOpazoBarenpHbix opranmzanuii / O. C. TIabpuensn, W. B. Axceénora, U. T.
OctpoymoB. — M.: IIpoceemenue, 2022

HNUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. bubmoteka I{OK https://m.edsoo.ru

2. Enunas xomnekuus mudpossix pecypeos http://school-collection.edu.ru/

3. PO https://resh.edu.ru

4. T'azera "Xumus" uzgarenbckoro goma 1-ro centsiops. Cailt " uay Ha ypok Xxumuu'.
Martepuaisl k ypoky. http://him.1september.ru
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