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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XUMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanusi, npeacrasieHHbIX B @T'OC OO0, a Taxke Ha OcHOBE (penepanbHOM paboueil mporpaMMbl
BOCIIUTaHMS M C YYETOM KOHLENIMH MpenoJaBaHus yueOHoro npeamera « XuMus» B 00pa3oBaTeNlbHbIX
opranusanusax Poccuiickont denepanuu.

[TporpamMmMa o XuMHM JaéT MPEICTABICHNE O LENSIX, OOIIEH cTpaTeru 00y4eHus, BOCHUTAHUS U
pa3BUTHsI O0YyYaIOLINXCSl CPEACTBAMH Y4eOHOIO MpeIMeTa, yCTaHABIMBACT 00s3aTeIbHOE MPEAMETHOE
coJiepyKaHue, NMpeaycMaTpUBacT paclpeesIeHue €ro o KiaccaM M CTpyKTYpUpOBaHUE IO pas3aenaMm U
TEMaM MpOrpamMMbl IO XHUMHH, OIpPENEISeT KOJIUYECTBEHHbIE M KAuyeCTBEHHBIE XapaKTEPUCTHUKH
COJIEp/KaHUs, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh U3YYCHHSI XUMHUHU C YYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBsI3€H, JOIMKH y4yeOHOro mpoliecca, BO3PACTHBIX 0COOEHHOCTEH O0ydarommxcs,
oTIpeneNIsieT BO3MOKHOCTH MPEeaMETa U peain3aluu TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
0o0pa3oBaTenbpHON MPOTpaMMbl HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKkkKe TpeOOBaHUU K
pe3yibTataM OOy4YeHMs XMMHHM Ha YPOBHE Lielell M3ydeHHUs MpeaMeTa U OCHOBHBIX BMJIOB y4eOHO-
MI03HABATEJBHOM JEITEIBHOCTH 00YYArOIIErocsi 10 OCBOCHUIO Y4eOHOTO COJIep KaHusl.

3HaHUE XUMHUM CIYy’)KUT OCHOBOHM JUIsi (POPMHUPOBAHUS MHMPOBO33PEHHUS OOYYaIOLIErocs, €ro
NpEeICTaBICHU O MaTepHaJbHOM €IMHCTBE MHpa, BAXKHYIO POJb HUIparoT (OopMHpyEeMble XUMHEH
NPECTaBJICHHUS O B3aUMOIIPEBPAILICHUSAX YHEPTUHU U 00 SBOIIOIIMHU BEUIECTB B IPUPOJIE, O MyTAX PELICHUS
r100ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTCTHUECKON, MUIIIEBON 1
9KOJIOTUYECKOM 6e30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

— CIIOCOOCTBYET pealu3allMd BO3MOYKHOCTEM [UId caMoOpa3BUTHA U (OPMHPOBAHUSA KYJIBTYpBI
JUYHOCTH, €€ o01Iel 1 GyHKIMOHATIbHON TPAMOTHOCTH;

— BHOCHT BKJIaJl B (pOpMHpPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yyarouIuxcs, HaBbIKOB
UX CaMOCTOATENIbHOM y4eOHON eATeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IOBCETHEBHOM JKU3HHU, TaK U B PO(ECCHOHAIBHON JeITeNbHOCTH;

— 3HAaKOMHUT €O CHEHU(PHUKON HAyyHOTO MBILIUICHMS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOI'O B3IJIs/la Ha
€/IMHCTBO MPUPO/BI U YEJIOBEKa, SIBJIAETCSI OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU €CTECTBEHHO-
HAYYHOH rpaMOTHOCTU O0YYarOIIUXCs;

— CIocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMUYecKoe 00pazoBaHue 00yUaroMIUXCsl.

JlaHHbBIC HaMpaBJICHUS B O0YYEHUN XUMUU 00ECTIEUMBAIOTCS CIIEIU(UKON colepiKkaHusl yIeOHOTO
npeaMeTa, KOTOPBIH SBIISEeTCS NeAarornuecky alanTHPOBAHHBIM OTpaskeHueM 0a30BOM HAyKH XUMUU Ha
ONPEACIIEHHOM JTalre €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OLIero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
00y4arolMMHUCSl CHCTEMbl ME€PBOHAYAJIbHBIX MOHATUNA XUMHH, OCHOB HEOPraHMYECKOM XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBbIX TOHATHI OPraHUYECKOW XUMHH.

CrpykTypa conepaHusl IPOrpaMMbI 110 XUMHUH c(hOPMHPOBaHA HA OCHOBE CUCTEMHOTO MTOJIX0/a K
e€ usyuenuto. CozeprkaHue CKIaIbIBACTCS U3 CUCTEMBbI MMOHATUI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CHCTEMBI IOHATHH 0 XuMHueckol peakuu. O6e ITH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIUITY
IIOCJIEZ0BATENIBHOIO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABIECHUN Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[lepuoguueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHHUS O CTPOEHUHU aTOMa M XUMUYECKOU CBA3H;

IpeCTaBICHU 00 3JIEKTPOIUTUYECKOM TUCCOIMAIINY BEIIECTB B pACTBOPAX.

Teopernyeckue 3HaHNUS PaCCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKH ITOJTYUYEHHBIX U OCMBICIICHHBIX
(bakToB, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBIMOIHSSA (PYHKINN OOBSICHEHUS
U NIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEM IPAKTHUYECKOTO MPUMEHEHMS U IOJIyYEHUs
M3Y4aeMBbIX BEIIECTB.



OcBoeHMe MPOrpaMMEbI 10 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO TIPEJCTABICHUS O XUMUYECKON
COCTABJISIFONIEH HAYyYHOM KapTHUHBI MUpPa B JIOTHKE €€ CHCTEMHOU MPHUPOJBI, [ICHHOCTHOTO OTHOIICHHS K
HAYYHOMY 3HAHHUIO M METOJaM IO3HAaHUA B Hayke. M3ydeHHe XUMHUU MPOUCXOJUT C MPUBICYCHUEM
3HaHUH U3 paHee U3yUYEHHBIX Y4eOHBIX mpeameToB: «Okpyxawomuii Mupy», «buonorus. 5—7 Kimaccs» U
«Pu3uka. 7 Kiacey.

[Tpu u3yuyeHuu XUMHH TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKOM HAYKH KaK 00J1acTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUUECKOM JAEATEIbHOCTH YEeJIOBEKA M KaK OJIHOI'0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphL. 3agada y4eOHOTO IMpeIMeTa COCTOUT B (POPMHPOBAHUM CHUCTEMBI XUMHYECKUX
3HaHUW — BaXHEWIIUX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHHUM, JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKd, B MPUOOMICHMH K HAyYHBIM METOJaM
MO3HAHUS TPU W3YYCHWU BEIIECTB M XUMHUYECKUX peakiuid, B (OPMUPOBAHUHU € PA3BUTUU
MO3HABATEJIbHBIX YMEHUM U MX MPUMEHEHUHN B y4eOHO-II03HABATEIbHON M Yy4eOHO-HCCIeI0BATEbCKOM
NEeSITeNIbHOCTH, OCBOGHUU TIPABHII O€30M1aCHOTO OOpAIeHHsI C BEIIECTBAMHU B MMOBCEAHEBHOMN KHU3HHU.

[Tpu u3yueHUn XUMHUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs BAKHOE 3HAUCHUE IPHOOPEIH
TaKue LeNH, KaK:

— (GOopMUpOBaHHME WHTEIUIEKTYalbHO pAa3BUTOM JHUYHOCTH, TOTOBOH K CcamMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILbHOMY MPUHITHIO PEIICHUH, CIOCOOHON aTanTUPOBATHCS K OBICTPO
MEHSIOUTUMCSI YCIOBUSAM KHU3HU;

— HaNpaBIEHHOCTh OOYYCHHS HAa CHCTEMATHUECKOE MPHOOIICHNE 00ydJalomuXcsi K CaMOCTOSTEIbHON
MO3HABATEIIbHON JEATEIHHOCTH, HAyYHBIM METOAAM TO3HAHUA, (HOPMHUPYIOIMIMM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieueHue yCIIOBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YUYAIOIIMMICS OIbITa Pa3HOOOpa3HOMH
JESTETPHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHIUN),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHHE ISl PA3JIMUHBIX BUAOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0meH (QYHKIMOHATBHOH W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIIC
YMEHHH OOBACHATH U OLIEHUBATH SBJICHHUS OKPY’KAIOLIErO0 MHpa, HCIONb3ys 3HAHUS WU OIIBIT,
MOJTy4YEHHBIC TPU U3YYCHUH XUMUHU, TPUMEHSITh UX MIPH PEUICHUH MPoOIeM B MOBCEAHEBHON JKU3HU
U TPYJOBOM I€ATETLHOCTH;

— ¢opMupoBaHue y 00yyaromuxcs T'yMaHUCTHUECKUX OTHOLICHHH, TOHUMAaHUS [ICHHOCTH XUMHYECKUX
3HAaHWA I BBIPAOOTKHM DKOJIOTMYECKH IIETIECOO0pa3HOro TOBENEHUS B OBITY W TPYIOBOU
JIESITETHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS U OKPYIKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHUBAIMH K 00YyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHUS OOIIEYETIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduis u
HaIPaBJICHHOCTH JaJbHEHIIIEro 00yYeHUSI.

Obuwiee uucno uyacos, OMeEEOEHHHIX ONA UZYYEHUA XUMUU HA YPOEHE OCHOBHO20 00uLeco
oopazoeanus, cocmaensem 136 uacoe: ¢ 8 knacce — 68 uacoe (2 uaca 6 nedenio), ¢ 9 knacce — 68 uacos
(2 uaca 6 neoenio).

OcHoBHbBIC HANIPABJICHUS] KOPPEKIIHOHHOH padoThI
NPH U3y4YeHUH y4eOHOro npeamera « XuMus»

KoppekunonHo-pa3BuBarouye 3a1aun Kypca « XuMus»:

— KOPPEKITUs HEJIOCTATKOB PAa3BUTHUS JIETEH C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbBS C YIETOM UX
BO3MO>KHOCTEH;

— (¢opMupoBaHUE U3 YUCHUKA JIMYHOCTh HE3aBUCHMO OT €TI0 BO3MOKHOCTEH 3I0POBbS U PA3BUTHS;

— BBICTPOUTH OOPA30BATEIBHYIO Cpely, KOTOpas MO3BOJUT KaKIOMY YYEHHKY, a He Tojbko ¢ 3IIP,
JOOUBATKCS YCIIEXOB, OIIYIIATh O€30MaCHOCTb, IEHHOCTh COBMECTHOTO IIPEOBIBAHUS B KOJUICKTHBE,

— TpeaocTaBUTh Kaxkaomy peOHky c 3I[IP BO3MOXHOCTH BKJIIOUEHHS B 0Opa3oBaTeIbHYIO H
COLIMATIbHYIO JKU3HB IIKOJBI IO MECTY KHUTEIhCTBA;

— Ppa3BUTHE Yy YYalIMXCS OCHOBHBIX MBICIUTEIbHBIX Olepanuid (aHanu3, CHUHTE3, CpPaBHEHUE,
000011eHKE);



— HOpMAaJIM3alUs B3aUMOCBSI3H JICATEIBHOCTH C PEUBIO;

— (¢opmMupoBaHHe MPHEMOB YMCTBEHHOW pabOThl (aHATW3 MCXOJIHBIX MJAaHHBIX, [JIAHUPOBAHUE
JeSATeIbHOCTH, OCYIIIECTBICHUE TIOTAITHOTO U HTOTOBOTO CAMOKOHTPOJIA);

— pa3BUTHE PeUYH, YMEHUS MCIIOJIb30BaTh MPH MEPECKa3e COOTBETCTBYIONIYIO TEPMHUHOJIOTHIO;

— pas3BuTHE 001Iey4eOHbIX YMEHUI U HAaBBIKOB.

Vyamuecs, umeromue 3I[IP, Biekymyro 3a co0oil OBICTPYIO YTOMISIEMOCTb, HHU3KYIO
paboTOCIIOCOOHOCTh, MOBBIINIEHHYIO OTBJIEKAEMOCTb, @ YTO, B CBOIO O4Y€peNb, BEAECT K HapyUICHHUIO
BHUMAaHMUs, BOCIIPUSTHUS, a0CTPAKTHOTO MBILIUICHUS.

Y Takux Jgereil OTMeEUaloTCs TMEpPHOAWYECKHE KojeOaHWs BHHMAaHUS, HEJOCTaTOYHas
KOHIICHTpAIUs Ha 00BEKTE, MBI 00BEM MaMATH. Y 4eT 0COOEHHOCTEH TaKUX yqaIuxcs TpedyeT, 4ToOb
Opy HM3yYEHWH HOBOTO Marepuaia o00s3aTebHO MPOUCXOJMIO MHOTOKPATHOE €ro IOBTOPEHHE;
pacMpeHHOe PAacCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIIMX CBS3b C JKU3HBIO; aKTyaJIH3alHs
MEPBUYHOTO )KMU3HEHHOT'O OIbITa YYalTUXCS.

Jnst spdextuBHOrO yeBoeHus ydamumucs 3I1P yueOHOro marepuana mo XUMHUH JUTsI H3y4eHUS
HOBOT'O MaTepHajia MCIOJb3YIOTCS TOTOBBIE OMOPHBIE KOHCHEKTHI, MHAWBUIYAIbHbIC TUIAKTUYECKHE
MaTepHajbl ¥ TECTHl Ha NIEYaTHONH OCHOBE.

Y4uThIBAIKUCh CIEAYIOIME OCOOEHHOCTH JeTeil: HEeyCTOWYMBOE BHHUMaHUE, Malblii 00beM
naMmsTd, 3aTPyJHEHHs TPH BOCIHPOU3BEICHUU MaTepHaia, HeC(POPMHPOBAHHOCTb MBICIUTEIBHBIX
oliepanuii, aHaunu3a, CHHTE3a, CPABHEHHS, TUIOXO Pa3BUTHI HABBIKM YTEHHSI, YCTHOW U TTMCBMEHHON PEYH.
[Iporiecc oOyueHus Takux MKOIbHUKOB ¢ 3[IP nMeeT KOppeKIMOHHO—PA3BUBAIOIIMUN XapakTep,
HalpaBJICHHBIA HAa KOPPEKIHUIO0 HUMEIOIIUXCA Y 00y4aromuxcs HEJOCTaTKOB, MPOOENIOB B 3HAHHIX U
ONMPAETCsl Ha CyOBEKTUBHBIA OMBIT IIKOJFHUKOB, CBS3b M3Y4aeMOI'0 MaTepHaja C PealbHOM JKU3HBIO.
YacTe MaTepuana, He BKIIOYEHHOT0 B « TpeOoBaHMs K YPOBHIO MMOATOTOBKH BBIITYCKHUKOBY, U3y4aeTCs B
03HAKOMHUTEILHOM IIJIaHe, & HEKOTOpble, HauOoJiee CI0KHbBIE BONPOCHI, UCKIIFOYEHBI U3 PACCMOTPEHHUS.

B xone npenogaBaHusl XMMUH 110 aJaiTUPOBAHHOHN MTporpamme, paboThl Hall HOPMUPOBAHHEM Y
YYaIUXCsl YHUBEPCATBHBIX YYE€OHBIX JCHCTBUI Oyzaer oOpalieHo BHMMaHWE HA TO, YTOOBI OHH
OBJIQJICBAIM YMEHHUSIMHU OOIIeyuyeOHOTO XapakTepa, pa3sHOOOpa3HbIMH CHOcOoOaMM JEATeNbHOCTH,
IPUOOpPETANIN OIIBIT:

— IUIAHUPOBAHMSI M OCYILIECTBJICHUS aNTOPUTMHUYECKOW JESTENbHOCTH, BBIMOJHEHUS 3aJaHHBIX
QITOPUTMOB;

— peueHus pa3HOOOpa3HbIX 3a/Jay U3 Pa3IUYHbIX Pa3/eloB Kypca, B TOM YHCIE 3a/lad, TPeOYIOmuX
MOKCKA ITyTH U CIIOCOOOB PEIICHHUS;

— SICHOTO M3JIO)KCHHSI CBOMX MBICIICH B YCTHOUW M MUCBMEHHOU (hopMe;

— Tmoucka MH(OpPMALMH, WUCIOJIB30BAHUS PAa3HOOOPA3HBIX MHPOPMAIIMOHHBIX MCTOYHUKOB, BKIIOYAs
y4eOHYI0 M CIIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH.

[Tpunuun padotsl ¢ yyamumucs ¢ 3I1P no agantupoBaHHON IporpamMme - 3TO PEUeBOE pa3BUTHE,
YTO BeEJET HEMOCPEACTBEHHBIM O00pa3oM K HWHTEJUIEKTYalbHOMY Ppa3BUTHIO: Yy4Yalluecs JOJKHBI
IIPOTOBApUBATh XOJI CBOMX PACCYKACHUH, MOSICHATH CBOU JACHCTBHS MIPH PEILICHUH PA3JIMYHbIX 3aaHUH.

Jlnst moaniepkaHust MHTEpeca K 00yUEHHUIO U CO3/1aHUI0 OIaronpusTHRIX M KOM(POPTHBIX YCIOBUMN
JUIS  Pa3BUTHS. U BOCCTAHOBJICHHUS HMOLMOHAIBHO-TUYHOCTHOW cdepbl JAeTell peKoMeHAyeTcCs
OCYILECTBIISATh KOHTPOJIb 3HAHUM, yMeHUI M HaBbIKOB oOyuarommxcst ¢ 3IIP ¢ yueToM BO3pacTHBIX
0COOEHHOCTEH M WMEIOIIUXCA Yy OOydJarommxcs crnenu(puyeckux HapyIIeHUH: WHIMBUAYAIbHBIA H
GpoHTANBHBIN ONpoch; paboTa MO KapTOYKaM; XWMHUYECKHM JWKTaHT; MpakTH4eckas pabora;
CaMOCTOSITeNIbHbIE pabOThl; TECTOBBI KOHTPOJIb; COCTABJICHUE TAOIUIIBI; IPOBEPKA JOMAIIHEH pabOTh;
OTIPOC 10 BOIPOCAM MPE3EHTALUH, IPOCMOTPY yueOHOT0 (hHIIbMA; 3aliTa COOOIIEHHI; IKCIIPECcC-0Ipoc;
OIIEHKA TIJITAHOB TE3HMCOB; BOMPOCHI IPYMIOBOH paboTel; padota c [ICXD .M. Menneneena.



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/ibHbIe XMMUYECKHE TOHSTUSA

[Ipenmer xumun. Poiab XMMUM B KHU3HU 4YeJIOBEKAa. XMMHS B CUCTEME HayK. Tena W BEHIeCTBA.
®u3nuecKre CBOICTBA BEIIECTB. ArperaTHoe cOocTosiHue BemecTB. [loHsATHE 0 MeTonax NO3HaHUS B
xumun. Yncteie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: CMecei.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE AIeMEHThl. CUMBOJIBI XUMHUECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTeNbHAs aToMHass Macca. OTHocUTeIbHAsE MOJIEKYJIsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Mosb. MonsipHass macca. B3auMoOCBSI3b KOJIMYECTBA, MAacChl U 4YHCIIA
CTPYKTYPHBIX €IUHHII BetecTBa. Pacyérel mo hopMysiam XUMHUECKUX COCIMHEHUH.

duznueckre U XUMUYECKHUE SIBJICHUSA. XMMHUUYECKAsl peakus U €€ MPU3HAKU. 3aKOH COXPAHECHUS
Macchl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukamuss XUMUYECKHX peakiuil (COoequHEeHHs,
pa3oXKeHUs, 3aMEIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOU TOCYA0H, TpaBuUIaMy padoThI B 1a00paTOPUU U TpHUEMAMU OOpAIICHUS
¢ 7nabopaTOpHBIM O00OpyAOBaHHEM, H3yYCHHE W ONUCaHue (UINYECKUX CBOMCTB 00pas3loB
HEOPTraHWYECKUX BEIIECTB, HaOmoneHne (U3MYeCKUX (IUIaBJICHUE BOCKA, TasHUE JIbJa, pPAacTUpPaHUE
caxapa B CTyIIKe, KUTICHHE 1 KOHCHCAIMA BOJIbl) U XUMHUECKUX (TOPEHHE CBEUH, TPOKATMBAHNE METHOM
MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHCIOTON) SIBICHWH, HAONIOJCHWE W OMHCAaHWE IPU3HAKOB
IPOTEKAaHUsI XMMUUYECKUX peaKuil (pa3ioKeHue caxapa, B3auMOIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapusi, paznokenue ruapokcuaa menu (11) mpu HarpeBaHum, B3auMOJICHCTBHUE Keje3a C paCTBOPOM COJU
menu (1), u3yuenne crocoboB pa3eseHus CMECeil: ¢ MOMOIIbIO MarHuTa, pUIbTpoBaHUE, BhIIAPUBAHUE,
JUCTUILUISINS, XpoMaTtorpadus, MPOBEJCHUE OYHCTKHA TOBAPEHHOW CONM, HAOJIOACHWE W OIHCAHHE
pEe3yNbTaTOB MPOBEIEHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MACChl, CO3JaHUE MOJEINEi
MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Baxuelimue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucnopon — ssemeHT u npocroe BeniectBo. Haxoxnenue
KUCIIOpO/ia B IpUpoJe, GU3NIECKUEe U XUMUYECKUE CBOMcTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciaopoga. CrnocoObl MOJydeHUs KHUCIOpoAa B JIabopaTOpuM W MpoMmbllnuieHHOCTH. Kpyrosopor
Kuciaopoja B npupoje. O30H — ajuioTpornHas MoauuKaius KUCIopoaa.

TemnmoBoit  »pdeKkT XUMHUYECKOW peakiuH, TePMOXMMHUYECKHE YpPaBHEHHS, DJK30- H
AHAOTEPMUYECKUE peaKIMU. TOIIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/yXd, YCUJIEHUE MTAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopoaa B mpupoje, GU3NYECKUE H
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI moy4eHus. Kucimorsr u conu.

Mossipabiii 00bEM Ta30B. Pacy€Tsl M0 XUMHYECKUM ypaBHEHUSIM.

duznueckue cBOicTBa BOAbl. Boaa kak pactBopurens. PactBopbl. HacklllleHHbIE M HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBoprMOCTh BeliecTB B Boje. MaccoBasi 10y BEIIECTBA B pPacTBOpE. XUMHYECKHE
cBoiicTBa Boabl. OcHoBaHMsA. Ponb pacTBOpoOB B MpupoJe U B XKHU3HU uenoBeka. KpyroBopoT Boabl B
pupoJe. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa U OUKUCTKA MPUPOJHBIX BO/I.

Knaccupukanust  Heopranmveckux  coeauHeHuil. Oxcuapl.  Krnaccudukanuss — OKCHIOB:
cosieoOpasyroiire (OCHOBHBIC, KHCJIOTHBIE, aM(pOTepHbIE) W HecojeoOpasyromue. HomeHknatypa
okcu0B. du3nyeckre u XMMUYECKUE CBOKCTBA OKCUAOB. [lomyuenue okcuaos.

OcnoBanus. Kiaccudukanus ocHoBaHMIA: MIENOYN U HEPACTBOPUMbIE OCHOBaHUs. HomenknaTypa
OCHOBaHMU. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loilyueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnotr. Homenknarypa kuciaor. dusznueckre 1 XUMHUYECKHUE CBOMCTBA
kucnor. Psag akruBHoctu metaiuioB H. H. bekerosa. [lonydenue Kucior.

Comu. Homenknarypa cosneit. @uznueckre U XuMU4Yeckue cBoiicTa coseil. [lomydenue coneil.



I'eneTnyeckast CBsI3b MEXJly K1acCaMU HEOPTaHUYECKUX COEANHEHUN.

Xumuyeckuii IKCnepumenm:

KayeCTBEHHOE OIpe/IeJIeHHe COJepKaHusl KHUCIOpoJa B BO3[yXe, MOJIy4eHHe, coOHMpaHue,
pacro3HaBaHKUE U U3YYCHHUE CBOMCTB KUCIOPOAA, HAOIIOICHIE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
U yCIIOBUSI BOSHUKHOBEHHUS U MpEKpalleHusi ropeHus (moxkapa), 03HaKkoMJIeHue ¢ 00pa3laMu OKCUA0B U
OMHCAaHWE WX CBOWCTB, IMOJYy4YeHHE, COOMpaHUE, pAaClO3HaBaHME M HW3Y4YEHHE CBOWMCTB BOAOpOAA
(ropenue), B3ammojeiictBue Bogopona ¢ okcuaom wmeau (1) (Bo3MokHO —wmcmoONb30BaHUE
BUJICOMATEPUAIIOB), HAOIOIEHIE 00Pa3I0B BENIECTB KOJMYECTBOM | MOJIb, MCCIIEIOBAaHHE OCOOCHHO CTEH
PacTBOPEHHMS BEIIECTB C Pa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHOU
MaccOBOM J10Jiel paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HATPUEM U KaJIbITUEM)
(BO3MOYKHO HCIIOJIb30BAHME BHJIEOMATEPHUAJIOB), MCCIIEOBAHUE OOpa3L0B HEOPIaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOIEHNE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumoieiictBusi okcuaa menu (Il) ¢ pacTtBopoM cepHOW KHCIOTHI, KUCIOT C METallJlaMH,
peaKkiuil HeHTpan3aIuu, MOTyUYeHNEe HEPACTBOPUMBIX OCHOBAHU M, BHITECHEHHE OJTHOTO METaJJIa JPYTUM
13 PacTBOpA COJIM, PELICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelIne Ki1acchl HEOpraHUYeCKUX
COEIMHEHUI.

Iepuoguvecknii 3axkon u llepumoamueckass cucreMa XUMHUYECKMX  3JIEMEHTOB
A.A. MenaeneeBa. CTpoeHue aToMoB. XuUMH4Yeckasi cBsi3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKK KiIacCH(PHUKAIIMM XUMHUYECKUX JJIEMEHTOB. lloHATHE O Trpymnmax CXOTHBIX
3JIEMEHTOB (ILENOYHbIE M MIEJIOYHO3EMENbHBIE METaJUIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHBIE OKCUJIBI U THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux sieMeHToB [[. 1. Menneneesa.
Kopotkonepuoanas u jnmuaHonepuoanast popmsl [leproauueckoil cucTeMbl XUMUYECKUX 3J1eMEHTOB /1.
N. Menaeneesa. [lepuonpl u rpynnsl. @U3HUECKHUI CMBICH MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U
CPYIIIbI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX snep. M3orombl. DnexTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oouek aToMoB TepBbIX 20 xumMudeckux daemMeHToB [lepuoamueckoit cuctemsl JI. M. Menneneena.
XapakTepucTuka XMMHUYECKOro 3JeMeHTa mo ero nosnoxeHuto B Ilepmoaunueckoir cucreme . U.
Menneneesa.

3aKOHOMEPHOCTM M3MEHEHMS paanyca aTOMOB XHMHMYECKMX 3JEMEHTOB, METANIMYECKUX U
HEMETANIMYECKUX CBOMCTB MO IPYIIAM U MEPUOAAM.

3nauenue [lepumoanueckoro 3akoHa u Ileproguyeckod CHUCTEMbl XMMHYECKUX 3JIEMEHTOB IS
pa3BUTHSA Hayku U ipakTuku. [. . MeHnneneeB — yu€HbIi U rpak JaHUH.

Xumuueckas cBsizb. KoBanmeHTHas (mossipHasi U HEMOJSPHAs) CBA3b. DJNEKTPOOTPHUIATEIHLHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHus. OKHACIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponeccel okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3y4deHue 0o0pa3loB BEIIECTB METAIJIOB M HEMETAJNIOB, B3aUMOJAEWCTBUE T'MAPOKCHA IIMHKA C
pacTBOpaMM KHCJIOT M WIEJIOYEH, TPOBEJIECHUE ONBITOB, WILIIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakuy pa3aoKeHHs], COSUHEHN).

Mesrtcnpeomemmoie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€l MPU M3YYEHUM XUMHUU B § KIIacCe OCYILECTBIIAETCS 4epe3
MCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHSATHH, TaK U MOHSATUH, SBIISIOMINXCS] CHCTEMHBIMU
JUISL OT/IENbHBIX MIPEAMETOB €CTECTBEHHO-HAYyYHOTr'0 IIMKIIA.

OO61ure ecTeCTBEHHO-HAYYHBIE OHATHSA: HAYYHbIN (DaKT, TUTIOTE3a, TEOPHUSI, 3aKOH, aHAIIU3, CUHTE3,
KIaccuuKaIus, MepuoInIHOCTh, HAOIIOACHUE, YKCIIEPUMEHT, MOJCIMPOBAHHUE, U3MEPEHHE, MOJIECb,
SBJICHUE.

duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TONBI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, JJEKTPUUECKUN 3aps]l, BEUIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, T'as,
bu3nYecKue BeIMYUHbBI, AMHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI, 3BE3/1b1, COJIHIIE.



buonorus: porocunres, npixanue, onochepa.
['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOAbI, IOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHYECKas peaKIus

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux sieMeHToB [[. 1. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KalMs, KaJbLMS M UX COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHHUEM DJIEMEHTOB B
[leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKON CBS3H. THUIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccugukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K pa3jIMYHbIM KJjaccaM HEOpPraHWMYeCKUX COEIMHEHUM, TIeHeTHYecKas CBs3b
HEOPraHWYECKUX BELIECTB.

Knaccupukanuss XUMHUYECKMX peakiuil Mo pa3iW4yHbBIM MpHU3HAKaM ([0 YHUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKLMU BEUIECTB, MO TEIIOBOMY 3(¢dekTy, Mo M3MEHEHHIO CTEeIEeHEH OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB, M0 O00OpaTUMOCTH, IO YYacTHIO Karajau3aTopa). DK30- U IHIAOTEPMUYECKUE
peaKuu, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTHE 0 cKOpOCTH XUMHUYECKOl peakuuu. [lonsTre 006 00paTUMBIX 1 HEOOPATUMBIX XMMUYECKUX
peakuusix. [loHsATHE O TOMOreHHBIX M TreTeporeHHbIX peakiusx. [lonstue o kartanuze. [loHsTHE O
XUMUYECKOM paBHOBeCHMU. (DAKTOpHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U TOJO0XKEHHUE
XMMHYECKOTO PABHOBECHUS.

OKHCIUTENbHO-BOCCTAHOBUTENbHbBIE ~ PEAKIMHM,  AJIEKTPOHHBbIM  OalaHC  OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHOMN peakuuu. COCTaBlIeHNE YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI C
UCIOJI30BAHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUYECKON TUCCOLUALUU. DIIEKTPOIUTHI U HEAJNEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLUMALMY BEIECTB C Pa3IUYHbIMU BUJIAMHA XUMHUYECKOU CBA3U. CTENEHb NUCCOLMALINAH.
CusbHbIe U cllabble AJIEKTPOJIUTHL.

Peakimuu unoHHOTO OOMeEHa. YCIIOBHS TMPOTEKAaHUs peaKIMii HWOHHOTO OOMEHa, TOJIHBIE U
COKpallléHHbIE HOHHBIC ypaBHEHHMS peakuuil. CBOWMCTBa KHCJIOT, OCHOBAaHMH M COJIEH B CBETE
npezcTaBiIeHui 00 ANIEKTPOIUTHYECKON auccounanuu. KauecTBeHHble peakiuu Ha WOHBIL. lloHsATHE O
TUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAUINYECKUX PEIIETOK HEOPTAHUUECKUX BEIIECTB — METAJIOB U
HeMeTaIyIoB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJOpHIa HATPHs), UCCIIECAOBAHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHUYECKOM pEakIUud OT BO3JACHCTBUS  pa3iM4HBIX  (PAKTOpPOB, HCCIEIOBAaHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpoLEcca AUCCOLMALMU KUCIOT, IIeJoued U cojeu
(BO3MOYKHO HCIIOJIb30BAHME BMJIEO MATEPUAJIOB), IIPOBEIEHUE OIIBITOB, WLIIOCTPUPYIOLUIUX PU3HAKU
MPOTEKaHUsI PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCIECHUE Ta3a, 00pa30BaHUE BOJIBI),
OTIBITOB, UJUTIOCTPUPYIOLIUX MPUMEPHI OKUCITUTENFHO-BOCCTAHOBUTENBHBIX PEeaKIINii (TOpeHHE, PeaKInu
pa3oXKEHUs,, COCIUHEHMS), PACIIO3HABAHUE HEOPraHWYECKMX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX
peakiuii Ha MOHBI, pellIeHUE SKCIIEPUMEHTANIbHBIX 3a/]au.

Hemeranbl 1 MX coeAUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTEPHBIC CTEIEHU
okucienus. CtTpoeHue 1 (GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB. XMMHYECKHE CBONCTBA
Ha [IpUMepe XJI0pa (B3auMOJICHCTBUE ¢ METaIlJIaMH, HEMeTaJlIaMu, 1esno4aMu ). Xiaopoogopo. CossiHast
KHCJIOTa, XMMHUYECKUE CBOMCTBA, IOJy4YCHHUE, NMPUMEHEHHE. J[eCTBHE XJIOpa M XJIOpPOBOAOPOJA Ha
OpraHu3M yesjoBeka. BajkHelme XJI0pyu/Ibl U UX HaXO0XACHUE B IPUPOJIE.

O6mmas xapakrepuctuka 3meMeHToB VIA-rpynmnel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crereHu okucieHus. CTpoeHue U (U3MYECKUe CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJAA M CEpBHI.
AnnotponHble MOAU(MUKAIMK KHCIOPOJa U Cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBoa0pos,



CTpoeHue, PU3NIECKUe U XUMHUECKre CBOUCTBA. OKCHIIBI CEepbI KaK MPEICTABUTEIHN KUCIOTHBIX OKCHIOB.
CepHas kucioTa, GU3MUECKHEe U XUMUYECKHUE CBOMCTBA (0OIIME KaK MPEICTABUTENs Kiacca KUCIOT U
cneunduryeckrue). XUMUYECKHE PEAKLUH, JIeKAIMe B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJyYeHUs
cepHoll kucnothl. [Ipumenenne cepHoil kucnoTbl. ConM CEpHON KHMCIOTHI, KAUECTBEHHAs peaklus Ha
cynb(dar-uoH. HaxoxxaeHue cepsl 1 €€ COeAMHEHNUH B pUpoJie. XMUMUYECKOE 3arpsiI3HEHNE OKpYKarollen
CpeAbl COEIUHEHUSMH cepbl (KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IPEOTBPALICHUS.

OO0mast xapakTepucTuka 31eMeHToB VA-Tpymibel. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
CTENEHU OKHUCIIEHUs. A30T, pacHpoCTpaHeHUEe B IpHUpoJe, (PU3MUECKHMEe M XHUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoje. AMMHAK, €ro (U3M4YecKue M XMMHUYECKHE CBOICTBa, MOJy4YE€HUE U
npuMeHenne. Conu aMMOHUS, WX (U3NYECKUE U XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peakuys Ha MOHBI aMMOHUS. A30THas KHCJOTa, €€ MoslydeHue, GU3n4eckue U XMMHUYECKHe CBONCTBA
(oOme kKak mMpeAcTaBUTENs Kiacca KUCIOT M crneuuduyeckue). Mcmnonp3oBaHHEe HUTPATOB M COJEH
aMMOHHSI B KAaueCTBE MHUHEPAIBHBIX YIOOpEHHI. XUMHUECKOE 3arps3HEHUE OKPYKAIOMIEH Cpesl
COCJMHEHUSIMM a30Ta (KUCIIOTHBIE JOXAU, 3arpsi3HEHUE BO3JyXa, NMOuYBbl U BoJoEéMOB). Docdop,
aioTponHsle Moaudukanuu docdopa, puszndeckue u xumudeckue cpoiictBa. Oxeun dochopa (V) u
dochopHast kucnora, GU3NYECKUE U XUMHUECKHUE CBOWCTBA, monydeHue. Mcnonbs3oBanue docdaros B
Ka4eCTBE MUHEPAIbHBIX yI00pEHUH.

O6m1as xapakrepuctika 371eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHHS. YTIepo, ALIOTPONHbIE MOAU(DUKALINY, PACTIPOCTPAHEHUE B IPUPOJE, PU3NIECKUE
U XuMudeckue cBoiictBa. AxacopOuusa. Kpyroeopor yriepona B mpupone. OKcHabl yriaepoia, HX
¢du3nyeckue U XMMHUUYECKHE CBOICTBa, AEHCTBUE HA KMBBIE OPraHU3MBbI, MOIy4YE€HUE U MPUMEHEHHE.
DKoJoTuYecKre MpoOsieMbl, CBsA3aHHbBIE ¢ okcuoM yriepozaa (1V), rumoresa rinobanbHOTO MOTETICHUS
KJIUMaTa, NapHUKOBBIN 3P (deKT. YrosibHas KUCIO0Ta U €€ COH, UX PU3NYECKHE U XMMUYECKUE CBOMCTBA,
nojy4yeHue U npuMeHeHue. KauectBeHHas peakius Ha kapOoHaT-HOHBI. Vcnonb30BaHne KapOOHATOB B
OBbITY, MEJJUIIMHE, IPOMBIIIUIEHHOCTH U CEILCKOM XO03sIHCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COECAMHEHMSX yriepoaa (MeTaH,
9TaH, THJIEH, aLleTHIIEH, 3TaHOJ, IIMLEPHH, YKCYCHas K1cIoTa). [IprupoiHbIe HCTOYHHUKH YTIIEBOIOPO/IOB
(yromp, mpuponHbIH Tra3, He(Th), MPOAYKTHl HX MepepaboTku (OEH3UMH), HUX poOJib B OBITY H
IPOMBINUIEHHOCTH. [IoHSATHE 0 OMOIOTHYECKN Ba)KHBIX BEILECTBAaX: XKHUpax, Oeyikax, yrieBojax — U UX
pOJIM B KHM3HU YeJIOBeKa. MarepuanbHOe AMHCTBO OPraHMYECKUX M HEOPIraHUYECKUX COCTMHEHU.

KpemHuuii, ero gusnueckue U XMMHYECKHUE CBOMCTBa, MOJydeHUE U NpuMeHeHue. CoeanHeHus
KpeMHHUs B mpuposae. OOmme npenacrasBieHus o0 okcuae kpemHus (IV) m kpemMHuEBOil kuciore.
Cunukarsl, UX UCHOJIb30BAHUE B OBITY, B IPOMBIILUICHHOCTH. BakHelIIMe CTpOUTENIbHBIE MaTEpPHATIbL:
KEepaMHUKa, CTEKJo, IEeMEHT, OeToH, xene300eToH. [IpoGieMbl Ge30MacHOro HMCMOIb30BAHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B ITIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn.

u3yuyeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISHOW KHCIIOTHI, IPOBEACHUE
KAa4eCTBCHHBIX pPEaKIHMid Ha XJOPHA-UOHBI M HAONIOJCHWE NPU3HAKOB HUX IMPOTEKAHMS, OIIBITHI,
oTpaxamlue (uU3MYeckrue M XHUMHUYECKHE CBOWCTBAa TaJOr€HOB M HX COEIUHEHUI (BO3MOXKHO
UCMOJIb30BaHUE  BHUIEOMATEPUANIOB), O3HAKOMJIEHHME ¢ 0Opa3laMu XJOpUAOB (TaJOreHUAOB),
O3HAKOMJIEHHE C 00pa3laMu cepbl U e€ COeAMHEHUSMH (BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
HaOJI0IeHNe Tpoliecca OOyTiIMBaHUS caxapa MoJ JAEWCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3y4eHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, IPOBEAECHUE KAUECTBEHHON peakluy Ha
cyib(ar-uoH U HaONIOJCHUE NpPU3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMU
azoTta, ochopa 1 uX coeqMHEHUN (BO3MOXKHO UCITOJIb30BAaHUE BHICOMATEPHAIIOB), 00pa3iiaMu a30THBIX
u (ochopHbIX ynoOpeHui, mojaydyeHue, coOMpaHue, paclio3HaBaHUE M M3Y4YEHHE CBOMCTB aMMUaka,
NPOBE/ICHUE KAueCTBEHHBIX pEaklUuil Ha MOH aMMOHHUS M (ochaT-MOH U H3YUYEHUE NPHU3HAKOB HX
IPOTEKaHUsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeAblo (BO3MOXHO
UCIOJIb30BAHUE BUIEOMATEPUANIOB), U3yYEHUE MOJeNel KPUCTAIUIMUECKUX PEelETOK anMasa, rpadura,
¢ysuiepeHa, 03HaKOMJIEHHUE € MPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOrasa, Moxy4eHue, coOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKUCIOrO



ra3a, MpOBE/JICHNE KAYEeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKAT-HOHBI U M3yYEHUE MPHU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHHE C  MPOAYKIMEH  CHUJIMKATHOW  TPOMBIIUICHHOCTH,  pEIIeHUE
SKCHEPUMEHTAIIbHBIX 33a4 10 TeMe «BaxxHelnme HeMeTalluIbl U UX COCAUHEHUS».

MeTtasiibl ¥ UX COeIMHEHUS

OO0miast XxapakTepUCTUKa XUMUUYECKHX SJIEMEHTOB — METAJJIOB HA OCHOBAHHHM HMX TOJIOKEHUS B
[Tepuoauyeckoil cucreme xumuueckux sneMeHToB [[. M. MenneneeBa u crpoenus atoMoB. CTpoeHne
MeTa/IoB. Merandeckas CBA3b U METAUIMYECKass KpUCTaIMYecKasl pelETKA. DIEKTPOXUMHUECKU I
psan HanpsokeHuM MeTayuioB. du3nueckne M XHMMUYECKHE CBoilcTBa MerauioB. OOmme crnocoObl
nosrydyeHus: MetayyioB. [IoHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UHU.
Cmnagsl (CTallb, 4YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[Ilenouynble MeTamibl: MojoxeHue B llepuoandeckoid cucreme XMMHYECKHX 3nemeHToB 1. U.
MenpeneeBa, CTpoeHHE UX aTOMOB, HaXOXJIeHHE B mpupoe. Pu3nyecKkue u XMMHUYECKHE CBOMCTBaA (Ha
npuMepe HaTpus U Kanus). OKCUIbl U THIPOKCUIBI HATPUS U Kanus. [[puMeHeHre meI0YHbIX METaJIOB
Y UX COCAUHECHHUIA.

[IlenoyHo3emMenbHbIE METAIBI MarHuid W KaJbIui: mojoxkeHue B Ilepuommueckoil cucreme
xuMuueckux 35eMeHToB 1. . MenneneeBa, cTpoeHNe UX aTOMOB, HaXOXKIEHUE B pupoae. duznueckue
U XMMHYECKUE CBOMCTBAa MarHusi M Kajiablus. BakHeiliive coeluHEHHS Kalblus (OKCHA, TUAPOKCHI,
conn). XKEcTKOCTh BOABI M CITOCOOBI €€ yCTpaHEHUS.

AmomuHui: nojoxxenue B [lepuoauueckoil cucreme xumuueckux snemeHToB J[. 1. Menneneesa,
CTPOCHHUE aToma, HaxoxkJeHue B rmnpupone. Duznueckue W XUMHUUYECKHUE CBOICTBA AIIOMHUHUS.
AmdoTepHbIE CBOMCTBA OKCUIA M THUIPOKCUIA ATTFOMUHUS.

Kenezo: monoxkenue B Ilepuogmyeckoil cucreme xumuueckux snemeHtoB JI. M. MeHnneneena,
CTPOCHUE aTOMa, HaXOXJeHUEe B mpupoje. Pusnueckrue M XUMHUECKHE CBOMCTBA jxene3a. OKCHUbL,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiCTBa U MoOTy4YeHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHHE C 00pa3llaMd METAJIOB U CIUIABOB, WX (PU3UYECKHUMH CBOWCTBAMU, M3yUeHHUE
pe3yJabTaTOB KOPPO3UU METAUIOB (BO3MOXXHO HCIOJIB30BAaHUE BHIEOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICMCTBHS OKCH/IA KalbIMsl U HATPUS C BOJOHW (BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJBI, MpolLiecCa TOPEHHs XKejne3a B KUCIopoAe (BO3MOXKHO
WCIIOJIb30BaHNUE BUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi Ha UOHBI: MarHus,
KaJIbIIMsI, ATFOMUHUS, IMHKa, xene3a (1) u xenesa (111), menu (1), Habmroenre u onrcanue IpoIECcoB
OKpalllUBaHUs IUJJAaMEHM HMOHAMHM HaTpus, Kalusd U KaiblUs (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHIE aM(DOTEPHBIX CBOMCTB TMAPOKCH 1A ATFOMUHUS U THIPOKCHIA IIMHKA,
peuIeHne SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHeWIlne MEeTaulbl U UX COCAUHEHUS.

XHMHUA M OKpYKaOUIas cpeaa

BemiectBa n MaTepuaibl B MOBCEHEBHOM XKU3HU ueoBeka. bezonacHoe ucnoib30BaHUE BEIIECTB
U XUMHUYECKUX peakiuii B ObITy. IlepBasi momMolps Npyu XMMHYECKUX 0KOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYy’KalIleld cpeapl (MpenenbHas MOMycTUMash KOHIICHTpaIus
BenecTs, gaiee — [1J1K). Poyib XuMuu B petieHun 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pas3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPHAIIbI).

Mescnpeomemnvie ceasu

Peanuzanus MeXIpeaMETHBIX CBS3€W NMPHU M3YYEHUH XUMHUHU B 9 Kilacce OCYILECTBIIIETCS depe3
MCIIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHbBIX MTOHSATHH, TaK U MOHATHH, SBISIONINXCS] CHCTEMHBIMU
JUTSL OTJICNIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUsl, aHAIN3, CHHTE3,
KJIaccuuKaius, NepuoInYHOCTh, HAOIIOAEHNE, YKCIIEPUMEHT, MOJCIMPOBaHUE, U3MEPEHHE, MOJIEb,
SIBJICHHUE, TAPHUKOBBII 3()(eKT, TEXHOIOT U, MATEPUAIIBI.

®dusnka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIbI, PATHOAKTUBHOCTb,
MOJIEKYyJa, DJIEKTPUYECKHU 3apsl, NPOBOJHUKU, TMOJYNPOBOTHUKHU, IUIIEKTPUKHU, (OTORIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperatHoe COCTOSIHME BEIIeCTBA, Tra3, pacTBOpP, pPacTBOPUMOCTD,



KPpUCTATINIMYICCKAas peméTKa, CIIJIaBBI, (bI/I3I/I‘-IeCKI/Ie BCJIMYMHBI, CAWHUIbBI HU3MCPCHUA, KOCMHUYCCKOC
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COMHILE.

buonorus: QotocuHTe3, apixaHue, Ouocdepa, DIKOCHCTEMa, MHHEpaIbHBIE YAOOpeHus,
MUKPO3JICMCHTBI, MAKPO3JICMCHTBI, IMTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE IMOPOAbI, IOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJBTATHBI

JInuHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl TOCTUTAIOTCS B
xojie oOyueHHs] XUMHHM B €IMHCTBE Y4eOHOH M BOCHHMTATEIBHOW MESITENbHOCTH B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKHUMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMHU,
MPUHATHIMU B OOIIECTBE MPAaBUIIaMH U HOPMAaMU MOBEJCHUSI M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLMATU3AIMH 00yUYaIOIIUXCSL.

JIM4HOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMI U pacIIUpPEHHE ONbITA JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B 4aCTH:

1) naTpHOTHYECKOTO BOCTUTAHUS:

[IEHHOCTHOTO OTHONICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIEJINIO, TOHUMAaHUSI 3HAYeHUsI XUMUYECKOW HayKH B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJAJICTh JIOCTOBEpHOH HH(pOpMaLMed O TMEpeloBbIX JOCTHKEHUSAX M OTKPHITHAX MHPOBOH U
OTE€YECTBEHHON XMMMH, 3aUHTEPECOBAHHOCTH B HayUHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS

IIPEJICTABJIEHNS O COLMAIbHBIX HOPMAaxX U MPABUIAX MEXJINYHOCTHBIX OTHOILIEHUHN B KOJJIEKTUBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHW, Yy4eOHOMCCIIEIOBATEIhCKOH,
TBOPUYECKOM U JAPYTUX BUAAX JIEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NEsATeNbHOCTH
OpU BBIOJHEHUM YYEOHBIX, IO3HABATEIbHBIX 33/1a4, BBIIOJHEHHMM XUMHYECKUX HKCIIEPHUMEHTOB,
CO3/1aHHUU Y4EeOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAHHMIO U B3aMMOIIOMOIIN B IPOLECCE 3TOMN
y4eOHOW AeATeNbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEACHHME M IOCTYIKH CBOMX TOBAapHUIICH C
MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBUN IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O MIO3HAHUS

MHUPOBO33PEHYECKUE IMPEICTABICHUS O BEIIECTBE M XUMHYECKON peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOLINE OCHOBY NIl IOHMMAaHUs CYyIIIHOCTH Hay4YHON
KapTUHBI MHUpPA, TPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHUS MPHUPOJBI, B3aUMOCBS3SIX
YyeJIoBeKa C MPUPOJIHON CPESIOi, O PO XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAPABJICHHBIC HA TTOMyUYE€HHE HOBBIX 3HAHUN IO XUMHH, HEOOXOANMbIE
Ui OOBSICHEHHsT HAONMIOAAEMBIX NPOIECCOB M SBJICHUN, IO3HABATENbHOW, WH(POPMALMOHHOM H
YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIbHOW pabOThl C YYEeOHBIMU TEKCTaMH,
CIPAaBOYHOMU JUTEPATYPOU, JOCTYITHBIMH TEXHUUYECKUMHU CPEICTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYCHHMIO U TIO3HAHUIO, JFO0O3HATEIBHOCTh, TOTOBHOCTh W CIOCOOHOCTH K
caMOOOpa30BaHMIO, TPOCKTHOM M WCCIIENOBATEIBCKONW JEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHS O0yUYEHHS B AajbHEHIIEM;

4) ¢popMHUPOBAHNS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha
3I0OPOBBI 00pa3 KHU3HU, OCO3HAHUE MOCJIEICTBUN M HENPUATHE BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYPEHUs1), HEOOXOIUMOCTH COOJIOACHUS MPaBHJI 0€301IaCHOCTH MPH 00paIieHu!
C XUMUYECKHMH BEILIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpeC K MPAKTUYECKOMY M3yUEHHIO MPpodeccuii U Tpyaa pa3IuyHOro poja, yBaKeHHE K TPyay U
pe3ysbTaraM TPyAOBOHM JESTENbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 110



XMUMHH, OCO3HAHHBIA BBHIOOP WHAWBUIYAIBHOM TPACKTOPHM NPOJOJDKEHUS OOpa3oBaHHUA C y4ETOM
JIMYHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K XUMHH, 06IIICCTBGHHI)IX HHTCPCCOB U HOTpC6HOCT€I71,
yCcHemHo npodecCHOHANbHON JESITeNTbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH
aJIanTHPOBAThCs B MPodecCHoHABHON cpee;

6) IKOJIOTHYECKOT0 BOCIUTAHUS

HKOJIOTMUYECKH 11eTIeco00pa3Hoe OTHOIICHHE K MPUPOJAE KaKk UCTOYHHUKY KH3HU Ha 3eMiie, OCHOBE
e€ CyIlIecTBOBaHHUs, TTOHUMaHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHMYECKOMY 370pPOBBIO, OCO3HAHWE IICHHOCTH
coOmoieHus mnpaBui 0e30macHOro MOBENCHHS MpU paboTe ¢ BeUleCTBaMM, a TaKXKe B CHUTyalUsX,
YIpOXKarOUUX 3J0POBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH NPpUMCHATH 3HAHHA, MOJTYy4YaCMbIC MPU HU3YUCHUHW XUMHWUH, LI PCIICHHA 3aaad,
CBS3aHHBIX C OKPY>KaIOUIeH MPHUPOAHON Cpeloi, sl MOBBILIECHUS YPOBHS 3KOJIOTUYECKOW KYJIBbTYPBI,
OCO3HaHHUS TI00AIBHOTO XapaKTepa HKOJOTHMYECKHUX MpoOJieM M MyTed WX pelIeHUs MOCPEICTBOM
MCTOJ0OB XHWMHH, OKOJIOTMYCCKOTO MBIINUJICHUSA, YMCHUA PYKOBOJACTBOBATLCA WM B HOBH&B&TGHLHOﬁ,
KOMMYHUKATUBHOM M COLIMAIIbHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUMMble Uil (OPMHUPOBAHUS
MHUPOBO33peHUs 00IIeHayYHbIE TIOHATHUS (3aKOH, TEOpHsl, MPUHIIMI, TUIO0Te3a, (akT, cucTeMa, Ipoliecc,
SKCIICPUMCHT U ;[pyroe.), KOTOPBIC HCIHOJB3YIOTCA B CCTCCTBCHHO-HAYYHBIX yq€6HBIX npeamMerax u
MO3BOJISIIOT HA OCHOBE 3HAHMM U3 3TUX NMPEAMETOB (POPMUPOBATH NMPEACTABICHUE O LETOCTHOW HAy4YHOMI
KapTHHE MHpa, M YHUBEpCcaJlbHble Yy4eOHbIe JecTBHsS (IMO3HaBaTelIbHbIE, KOMMYHUKATHUBHBIE,
pEryIsSTHBHBIE), KOTOpble OOecmeyuBarOT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU e TeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jloru4yecKkue JefcTBus:

YMCHUA HCIOJbB30BaTh HpI/IéMI)I JIOTUYCCKOr'0 MBIINIJICHUA TIPU OCBOCHUU 3HAHWM: PACKpLIBATH
CMBIC XMMHUYECKHX MOHATHH (BBLACTATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH B3aHMOCBS3b C
IPYTUMH TIOHATUSIMH), HCIOJIB30BaTh MOHATUS [UIsI OOBSICHEHHSI OTICIbHBIX (DAKTOB W SIBJICHMIA,
BI>I6I/IpaTI> OCHOBAHHA U KPUTCPUU IJIA KJIaCCI/I(i)I/IKaHI/II/I XUMHNYECKUX BECUICCTB 1 XUMHNUYCCKUX peaKuHﬁ,
YCTaHABIMBATh MPUYUHHO-CJICICTBEHHBIE CBSA3H MEXAY OObEKTaMH H3Y4YECHHS, CTPOUThH JIOTUYECKUE
paccykJieHus (MHIyKTUBHbIE, 1€TyKTUBHbBIE, IO AHAJIOTUH), I€1aTh BBIBOIBI M 3aKIIIOUEHUS;

YMCHUC TMPUMCHATL B IIPOHECCC TIMO3HAHUA TMOHATHUA (HpGI[MGTHI:IC n MeTaHpe,Z[MCTHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIIH, UCIIOJIb3yEMbI€ B XUMHUHU, TPEOOPa30BbIBAThH HIMPOKO MPUMEHSEMbIE
B XMMHUHU MOJIETIbHBIC MPEACTABICHHUS — XUMHUECKUN 3HAK (CUMBOII dJIEMEHTa), XUMHUUYecKas popmyna u
YpaBHCHHE XHMHUYECKOW PEAKIMH — IMPU PEIICHHH Y4eOHO-TIO3HABATENBHBIX 3a/a4, ¢ YYETOM ITHUX
MOJICJIBHBIX IIPEACTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYLIECTBEHHbBIE IPU3HAKA H3Y4YaeMbIX
O0BEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX pEaKiui, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICACTBCHHBIC CBA3U U ITPOTHBOPCUHA B U3YHACMbBIX IPOHCCCax U ABJICHUAX.

Bba3oBble uccienoBarenbcKue AeiicTBUSA:

YMEHHUE HMCMOJIb30BaTh MOCTABIECHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHHUs, a TAKXKE B
Ka4€CTBC OCHOBBI JIA d)OpMHpOBaHI/ISI FAIIOTE3blI IO TIPOBCPKEC IMPABHUIILHOCTU BBICKA3BIBACMbBIX
CY)KJICHUN;

NpUOOpEeTEeHUE OIbITa MO0 IUIAHUPOBAHUIO, OpraHu3allMd W TPOBEACHUIO YUYCHHUECKUX
HKCMEPUMEHTOB, YMEHHME HAOIIOJaTh 3a XOJOM IpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHWS ¥ BBIBOJABI 10 pe3yjibTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEJIOBAHMUS, COCTABIISATh OTUYET O MpOAeTaHHOM padoTe.

Paborta ¢ unopmanmeii:

YMEHHE BbIOUPaTh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO Pa3IMYHbIX BUIOB U GOpM
MPEJICTABJICHUS, TIOyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs JINTEPATypa XUMHUECKOTO
coJiep>KaHus, CIIpaBOYHbIE ocodusi, pecypcsl IHTepHeTa), KpUTUYECKU OLIEHWBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHUE TPUMEHSTHh Pa3IMyHble METOABI M 3alpoChl NpPU IMOHCKE M OTOOpe MHpOpMaLuu U
COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIMMBIX JJSi BBIIOJHEHUS Y4YeOHBIX W IIO3HABATEIbHBIX 33134
ONpeNeIEHHOr0  THMA, MpHOOpeTeHHe ombltTa B 00JAaCTH  HCHOJIB30BaHMS HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJAJEHUE KyJbTypOH aKTUBHOIO HCIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (JOpMY IpEACTaBICHUs HH(OpPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a7aydl HECIOXXHBIMM CXE€MaMHM, JAWarpaMMamMu, JIpyTHMMH (GopMaMu
rpaduKu 1 UX KOMOMHAIUSMH,

YMEHUE UCIIOJIb30BaTh U aHATM3UPOBATh B IIPOLIECCE yUEOHOM U HCCIIEJOBATEIIbCKON IEATEIIbHOCTU
UHGOPMALIMIO O BJIMSHHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sIMCTBa M TpPaHCIOPTa HAa COCTOSHUE
OKPY’KaIOILEeH IPUPOJIHON CPENBI.

KoMMyHnKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIE HeiCTBUA:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0J1€ AMajiora v (WJIn) JUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOii TEMBI,
(GOpMyITHPOBATH CBOM MPEITI0KEHHSI OTHOCUTEIBHO BBITOJHEHUS MPEIOKCHHON 3a/1a4H;

YMEHHUS TIPEICTABIIATh TOJTYYCHHBIC PE3yJIbTaThl MO3HABATEIBHOW JESATENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 PE3yJbTATOB BBITOJHEHHS XHMHUYECKOTO IKCICPUMEHTA
(J1abopaToOpHOTO OIBITa, JTA0OPATOPHOW pPAOOTHI IO WCCISAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABAaTEIBHON U
UCCIICJIOBATEIbCKOM JISITENBHOCTH MPH PEIICHUH BO3HMUKAIOMIMX MPOOJIEM Ha OCHOBE y4éra OOIIMX
UHTEPECOB M COIJIAaCOBAHHS MO3MIUK (0OCYXKIECHUS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOPJIMHAIIMS COBMECTHBIX JIEHCTBHM, ONpEACICHUE KPUTEPUEB IO OIICHKE KadyeCTBa BBIMOJHEHHOW
paboTHI U IpyTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe Y4eOHbIE el CTBUSA:

YMEHHE CaMOCTOSTEIILHO OIPEIEeNATh IEMH JEATSIIbHOCTH, IUIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJIMPOBATh W MPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTH, BHIOMpATh HauOosee
3 eKTUBHBIC CIIOCOOBI pellicHHs yUeOHBIX U MO3HABATENILHBIX 33]1a4, CAMOCTOSTEILHO COCTABIISITh UIIN
KOPPEKTUPOBATH MPEUIOKEHHBIN arOPUTM JACHCTBUI MPH BBHITIOJHEHUH 3aJIaHUN ¢ YIETOM TIOTYUICHUS
HOBBIX 3HAaHUI 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIICHUBATh COOTBETCTBHE
NOJYYEHHOTO pe3yJbTaTa 3asBICHHOW IIEJH, YMEHHE HCIOJIb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI,
npejyiaraeMbie B YCIIOBUY 3a/IaHUI.

INPEJIAMETHBIE PE3YJIBTATDBI
B cocraBe nmpeaMeTHBIX pe3yJIbTaToOB 10 OCBOCHUIO 00s13aTEIBHOIO COAEP/KaHMs, yCTAHOBICHHOTO

JaHHOM (enepanbHO paboueil mporpaMMoi, BBLAEISIOT: OCBOEHHBIE 00YYarOIMMHICS HayYHblE 3HAHMS,

YMEHHUS U CIIOCOOBI ICHCTBHM, CrielU(pUUECKUe s MPEIMETHOM 001aCTH « XUMUS, BUJIBI IS TETEHOCTH

10 TOJIY4YEHHUIO HOBOI'O 3HAHUS, €r0 MHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHbIX

y4eOHBIX M HOBBIX CUTYaIUSX.

K xonmy oOyuenus B 8 kJiacce nmpeMeTHbBIE pe3ysIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXkKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

— pacKpeIBaThb CMBICI OCHOBHBIX XMMHMUYECKHMX IOHATHH: aTOM, MOJIEKYJIa, XUMHUYECKUN DJIEMEHT,
IIPOCTOE BEILECTBO, CI0XHOE BELIECTBO, CMECh (OJHOPOIHAs M HEOJHOPOAHAs), BaJIECHTHOCTD,
OTHOCHUTEIIbHAS aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasl J0JIsI XMMHYECKOTO »3JIEMEHTAa B COEAMHEHUH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTA,
OCHOBAaHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTECIEHb OKHUCICHMS, XHMHMUYECKas peaxkuus,
KJacCUPUKAIUS peaKIHil: peakuuyd COEIUHEHUS, PEaKIHMHM pa3joKEHUs, peaklUuu 3aMelleHus,
peakuuu oOMEHa, 3K30- U 3HJIOTEPMUYECKHE PEaKLMHU, TEIIOBOH 3((dekT peakiuu, sapo aToMma,
AJIEKTPOHHBIN CJIOH aTroMa, aTOMHas OpOWTanb, paguyc aToMa, XMMHYECKas CBS3b, MOJISIPHAS H
HEIOJISIPHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTMOH, AHHMOH, PAcTBOp, MaccoBas A0
BeIleCTBa (IPOLICHTHAs! KOHLIEHTPALHs) B PAaCTBOPE;

— MJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHYECKHX ITOHATUN M MPUMEHATH 3TU NOHATUS IIPU
ONMCAHNHU BEUIECTB U UX NIPEBPALLECHUMN;



UCTIONIB30BAaTh XMMHUYECKYI0O CHUMBOJIHKY JJISI COCTaBIeHHS (OpMYJT BEHIECTB W ypaBHEHHIA
XUMHYECKUX PEaKIIHil;
OTIpeNeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApHBIX COCAMHEHHSX, CTEHNEHb OKUCIICHUS
AJIEMEHTOB B OWHApHBIX COEAUHEHMSIX, MPUHAIIEKHOCTh BEIIECTB K ONPENENIEHHOMY Kiaccy
COEIMHEHMI 1Mo (QopMmysiaMm, BUJI XUMUYECKON CBSI3U (KOBAJIEHTHAs M MOHHAs]) B HEOPraHUYECKHUX
COEIMHEHUSX;
packpsiBaTh cMmbica [lepuonnueckoro 3akona JI. M. MeHnneneeBa: 1€eMOHCTpUPOBATh MOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX NosioxkeHus B [lepuoanueckoi
CUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEILECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO
y4eHHUsI, 3aKOHa ABOTAJIPO;
OMHCHIBATh M XapakTepuszoBaTh TabiauuHyio ¢opmy Ilepuomudeckold CHUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3uyarh MOHATHS «IJaBHas nmoarpymnna (A-rpynmna)» u «mnobounas noxarpynna (b-
TpyIIna)», Majable U OOJBIIKNE MEPUOIBI, COOTHOCUTh 0003HAUCHHUSI, KOTOPbIE UMEIOTCA B TaOJHUIIe
«llepuognueckass cucrema xumuueckux »saemeHToB [J[. WM. MenaeneeBa» ¢ YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOSHHSI aTOMOB XHUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOliee Yuciio
AJIEKTPOHOB U PACIIPEIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XUMHUECKHE peakuuu (110
YHCIYy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, MO TETIIOBOMY (D (heKTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEHIECTB Pa3IMYHBIX KJIACcCOB,
MOJATBEPKJ1asi ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHMM COOTBETCTBYIOLIMX XUMHYECKHX
pEeaKuuii;
MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
IIPOTEKAHUsI XMMUUECKUX NIPEBPAILEHUN B PA3JINYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa MO0 (opMylie COeIMHEHMs, MAacCOBYIO JOJII0O BEIIeCTBA B pacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKLIUH;
MIPUMEHATh OCHOBHBIE OIEpPAlMH MBICIUTEIBHON IEATENBHOCTH — aHAJIW3 W CHHTE3, CPAaBHEHME,
0000111eHIEe, CUCTEMATU3ALUIO, KJIacCU(UKAIUIO, BBISABICHHE IPUYUHHO-CIEICTBEHHBIX CBSA3EH — JUIs
M3YYEHHUs CBOMCTB BEUIECTB U XMMHUYECKHX PEAKIIUH, €CTECTBEHHO-HAYYHbIE METO/bI ITO3HAHUS —
HaOII0IcHIE, U3MEpPEHHIE, MOACTUPOBAaHNE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN );
CJIeZIOBATh MPaBUIIaM MOJIb30BaHUS XUMHUYECKON OCY 10 1 TaOOpaTOPHBIM 000PYI0BaHUEM, a TAKKE
npaBwiaM OOpaleHHsi € BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIMSMH I10 BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHUX OIBITOB MO TMOJTYYEHHIO M COOMpPaHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpOJa), IMPHUTOTOBJIEHUIO PAcTBOPOB C ONpEIEIEHHON MaccoBOW JloJei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh W MPOBOAMTH XUMHUYECKHE OSKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOIIBIO0 HHIMKATOPOB (JIakMyc, peHOI(TalIeHH,
METHJIOPAHX U IPYTHE).

K xoHiy oOyuenus B 9 kJiacce mpeIMETHBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(hOpMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM

paCKpLIBaTL CMBICII OCHOBHBIX XUMHNYCCKUX HOH?ITI/II\/'II XI/IMI/I‘-IGCKI/Iﬁ DJIEMCHT, aTOM, MOJIGKYIIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTH, JIEKTPOOTPHUIIATEIHHOCTD,
CTENEHb OKHUCIICHUS, XUMUYECKash PEAKIINs, XUMUUYECKasi CBSA3b, TEIUIOBOU d(PPEeKT peakiuu, MOob,
MOJISIPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, SJICKTPOIUTHUYECKAs IMCCOLMAINS,
peaKuu MOHHOrO OoOMEHa, KaTan3aTrop, XMMHUYECKOE paBHOBeCHE, OOpaTHMBIE W HEOOpaTHMbIC
PEeaKINK, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKUCITUTENb, BOCCTAHOBUTEIh, OKUCIICHUE U
BOCCTAHOBJICHHE, aJJIOTPOINHUs, aMQpOTePHOCTh, XHUMHUYECKass CBSI3b (KOBaJIGHTHAs, WOHHA,
MeTaJNInuecKasi), KpUCTAJUTMYEeCKasi PEHI€TKa, KOPPO3Usi METAIIJIIOB, CIUIABbl, CKOPOCTh XUMUUYECKOU
peakiuu, npeaeabHo gonycrumas konentpanus [1/IK Bemectna;

I/IJIJIIOCTpI/IPOBaTB B3aUMOCBS3b OCHOBHBLIX XMMHWUYCCKHUX HOHSITI/Iﬁ nu HpI/IMeHHTB OTHU IIOHATUSA HpI/I
OIMCAHUU BEIIECTB U UX MPEBPALLCHNN;



UCTIONIB30BAaTh XMMHUYECKYI0O CHUMBOJIHKY JJISI COCTaBIeHHS (OpMYJT BEHIECTB W ypaBHEHHIA
XUMHYECKUX PEaKIIHil;

OTIpENIeIATh BaJICHTHOCTD U CTENICHb OKUCIICHUS XUMHUUECKUX 3JIEMEHTOB B COCTUHEHUSAX PA3TUYHOTO
COCTaBa, MPHUHAUICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COEAWHEHHH 1o (opmynam, BUA
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPraHUUECKUX COCAMHEHUSIX, 3apsi
MOHA 10 XUMHUYECKOW popMyJie, XapaKTep Cpeibl B BOAHBIX paCTBOPaX HEOPraHMYECKUX COCTMHEHUH,
THUI KPUCTAJUIMIECKOH PEIIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbicn Ilepuoanueckoro 3akona J[. M. MenneneeBa W JeMOHCTPUPOBATH €ro
MOHMMAaHHUE: ONHUCHIBATh U XapaKTepu3oBaTh Tabnmunyio ¢opmy I[lepuomnueckoit cucTeMbl
XUMHYECKHX DIJIEMEHTOB: Pa3lInyaTh TMOHATHS «TJaBHas ToArpynna (A-rpynma)y u «moOodyHas
noarpynna (b-rpymnmna)», maineie u 601bIIKMe TEPUOABI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS
B TIEPUOAMYECKON TaOiuIle, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS AaTOMOB XHMHUYECKUX
DJIEMEHTOB (COCTaB | 3aps[ sApa, 00IIee YMCIIO DIIEKTPOHOB M PACTIPE/ICIICHUE UX 10 AJIEKTPOHHBIM
CJI0SIM), OOBSCHATH O0IIKME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCAWHEHUN B
mpeJieNax MallbIX IEPUOAOB U TJIABHBIX MOATPYII C yYETOM CTPOSHUS UX aTOMOB;
KJIacCU(UIIMPOBATh XUMUIECKUE JIEMEHTHI, HEOPTaHUIECKUE BEIIECTBA, XUMHUECKHE Peakuu (110
YHUCIy U COCTaBY Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY 3¢ GdeKTy, Mo U3MEHEHUIO
CTETIeHEeH OKUCIIECHHS] XUMHUYECKHIX DJIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATh) OOMKME W CHEMU(PUISCKHE XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIECTB, MOATBEPXKAas OMHCAHHME MPHUMEpPaMH MOJICKYJISIPHBIX W HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

COCTaBJISITh YPaBHEHUS DJIEKTPOJUTHUUECKON JMCCOLMAIMKM KHUCIIOT, IIeNoued M COjei, MOJHbIE U
COKpalIéHHbIE YpPaBHEHHUS peakluid HMOHHOTO OOMEHa, ypaBHEHHUsS pPEaKIHid, MOATBEPKIAIOIINX
CYLIECTBOBAaHHE T€HETHUECKON CBSI3M MEXIY BEIIECTBAMU PA3IUYHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEJACTBOM COCTABIICHUS
3JIEKTPOHHOTO OanaHca 3TUX PeaKLuii;

NPOTHO3UPOBATh CBOICTBA BEMIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BO3MOKHOCTH TPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISATE OTHOCHTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO OO
XUMHYECKOTO 73JIeMeHTa 1Mo (opMylie COECIUHEHHS, MAacCOBYIO JIOJII0 BEIeCTBA B PacTBOPE,
MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

COOIIOTaTh TPaBMIIA TIOJIH30BAHUS XUMHUYECKOH MOCYA0H 1 JIaOOpaTOPHBIM 000pPYIOBAaHUEM, a TAKKE
mpaBwiia oOOpalieHHuss C BEHIECTBAMH B COOTBETCTBHMM C HWHCTPYKIHUSMH 110 BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIIBITOB 10 MOTYUYSHUIO ¥ COOMPAHNIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIIUU, MOATBEPKAAIOIIME KAaUeCTBEHHBI COCTaB Pa3IMUHBIX BEIIECTB: PACO3HABATh
OTIBITHBIM ITyTEM XJIOPHU-, OpPOMUI-, HOAUI-, KapOoHaT-, pocdaT-, CHIUKAT-, CyIbdaT-, THIPOKCHI-
MOHBI, KATHOHBI AMMOHHMSI ¥ MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUINE B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIECTB;

NPUMEHATh OCHOBHBIE OMNEPAIMH MBICIUTENLHONW NEATEIbHOCTH — aHAJIM3 W CHUHTE3, CPaBHEHHE,
00001IeHe, CUCTEMaTH3alMI0, BBIBICHHE NPUYMHHO-CIEACTBEHHBIX CBSI3eH — U1 HM3yuYeHUs
CBOMCTB BEILIECTB U XUMMUYECKHX PEaKINii, ECTECTBEHHO-HayYHbIE METO/1bl TO3HAHUS — HAOIII0/IEHHE,
U3MEPEHHE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HanmenoBanue KosuuecTBO 4acoB
Ne pA3IENOB | Tem K I DuexkTpoHnbie (HdpoBbIe)
H
n/n Bcero OHTPOIBHEIE PaKTHIECKHe o0pa3oBaTe/IbHbIE PECypChI
NporpaMMel padoTHhI padoThI
Pa3nea 1. [lepBonayajbHble XUMHYECKHE TOHATHSI




XUMHS — BakHas
0011acTh
11 €CTECTBO3HAHUSA U 5 2 Bubmmoreka [IOK
' MIPaKTHYECKOH https://m.edsoo.ru/7f41837¢c
EeSITEILHOCTH
YyeJIOBEKA
12 BemecrBa u 15 1 bubanoreka [JOK
' XUMHYECKHE PEAKIMU https://m.edsoo.ru/7f41837c
HWroro o pazaeny 20
Pa3nes 2. BaxkHejiliue npeacTaBuTe/] M HEOPraHM4eCKHX BelllecTB
21 Boznyx. Kuciopoa. 6 Bubnuorexa [IOK
' TTonstre 006 okcugax https://m.edsoo0.ru/7f41837c
29 Bomopoa. Ionstre o 8 1 Bubnuoreka [JOK
' KHCJIOTAX M COJIAX https://m.edsoo.ru/7f41837c
23 rBI?,ii;ﬂifg o 5 1 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41837¢
OCHOBaHUAX
24 }?ecf N 11 1 1 bubmorexa [1OK
' P 9 https://m.edsoo.ru/7f41837c
COeIMHEHU I
Hroro mo pazueny 30

Pa3nen 3. [lepuoanyeckuii 3axkon u [lepuoanyeckasi cuctrema xumudeckux dieMenToB . . Menaeneena.
Ctpoenue atoM0oB. XumMnyeckasi cBsizb. OKHCINTEIHLHO-BOCCTAHOBUTE/IbHbIE PeaKIIMH

Ilepuoauueckuii 3aKoH
u Ilepuoanueckas

31 CHCTEeMa XUMHUYCCKHUX 7 Bubnuoreka [IOK
' sneMenTos /1. U. https://m.edsoo.ru/7f41837¢c
Menneneena.
Crtpoenne aToma
Xumuueckas CBS3b.
32 OKHCIIHTENBHO- 8 2 Bubnnorexa IIOK
' BOCCTAaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837c
peaxkuuu
Bbubanoreka [JOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubimorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBLIEE KOJJMYECTBO 68 5 5
YACOB I1IO ITPOTPAMME
9 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U K 0 nekTpoHHbIe (LM(PPOBbLIE)
n/n TeM NpPOrpamMmbl Bcero OHTPOILHBIE PaKTHYeCKkne o0pa3oBaTebHbIe pecypchl
padoThI padoThI
Pa3pgen 1. BemecTBo 1 XUMHUYECKHE PeaKIIUHA
11| et oomomt pomeron | 5 ! Bummorexa LIOK
' https://m.edsoo.ru/7f41a636
Kypca 8 xinacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 Bbubmmorexa LIOK
' XUMHYCCKHX PEaKIuit https://m.edso0.ru/7f41a636
13| mcoommmm. Xmsece | 8 . 1 Bubmiotera IOK
' . HHALIL https://m.edsoo.ru/7f41a636
peaxIyy B pacTBOPax
Hroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3nen 2. HemeTa/ibl M MX COETMHEHNS

OO6mas xapakTepuCTHKa Bubmiorexa [[OK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1 .
https://m.edsoo.ru/7f41a636
VIIA-rpynms. ["anorenst
OO01mras xapakTepUCTHKA
29 XUMHUYECKHUX DJICMEHTOB 6 Bubnnorexa [IOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas xapaKTepUCTHKA
23 XUMHUYECKHUX DJICMCHTOB 7 1 Bubnnorexa [JOK
' VA-rpymmst. Asor, Gocop https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS
OO01mas xapaKTepUCTHKA
24 XUMUYECKUX IJIEMEHTOB 8 2 Bbubaunoreka [JOK
' IVA-rpynmel. Yraepoxn n https://m.edsoo.ru/7f41a636
KPEMHUH U WX COCMHCHUS
Hroro no pazueny 25
Pazpnen 3. Merasjibl 4 MX COeHHEHHS
N bubanorexa [JOK
3.1 Obimue CBOACTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
32 Baxknerinue MeTamibl U X 16 2 bubaunoreka [JOK
' COCJTHCHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneiny 20
Paznen 4. Xumus u oKpyKawas cpeia
41 BemiectBa 1 maTepuansl B 3 Bbubaunoreka [JOK
' JKA3HH YeJTOBEKa https://m.edso00.ru/7f41a636
HWroro no pasaeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 7
110 TIPOTPAMME
IIOYPOUHOE IIVNIAHUPOBAHUE
8 KJIACC
Ne KoamnuecTBOo 4acoB JlaTa
o/ Tema vpoKka B K o HSVaeHH DyleKTpOoHHbIe HU(POBHIE
Yp cer OHTPOJIbLHBI PaAKTHYECKH y 00pasoBaTelbHbIE Pecypehl
I 0 e padoThbI e padoThbI b
IIpenmer xumuu. Ponb
1 XUMUH B )KU3HU 1 bubanoreka [JOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BeIlleCTBa
2 TlTonsarue o MmeTomax 1 bubnnoreka [{OK
MO3HAHKS B XUMUU https://m.edsoo.ru/ff0d227e
[Ipaxruyeckas padora Ne
1 «IIpaBuna paboTHI B
3 1a60opaTOpPUH U MPUEMBI 1 1 bubnnoreka [JOK
olbpariieHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM
000pYI0BaHHEM)



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

YucTele BenecTsa u

Bbubaunoreka [JOK

4 ;r:;:ﬁeiﬁcfgieﬁ https://m.edsoo.ru/ff0d26ca
[pakruueckas padora Ne

5 2 «Pa3nenenue cMecei bubanoreka [JOK
(Ha pUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPCHHOM COJIH)»

Bbubmorexa IIOK

6 ATOMBI 1 MOJICKY Th! https://m.edsoo.ru/ff0d2a6c
XHUMIYIECKUE IJICMEHTBI. Bubmiorexa [[OK

! zz;l;zgccg:?ﬁzdem% https://m.edsoo.ru/ff0d2be8

8 IIpocTsie u cnoXHEIE Bubnmnorexa [IOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE Bbubnuorexa [JOK
yUYCHHE https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSHCTBA
COCTaBa BEIIICCTB.

10 Xumunueckas popmyda. BH6H_H0TeKa LIOK
BalIeHTHOCTE ATOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECCKHUX DJICMCHTOB
OTHOCHTETLHAS aTOMHAs

Bubnnorexa [IOK

1 xzii:i'y(;:;g::ﬁ;?;aﬂ https://m.edsoo.ru/ff0d323c

MaccoBas moins
Bubnnorexa [JOK

12 2:22?::;;;0 dJIeMenTa B https://m.edsoo.ru/ff0d350c

13 Konuuectro BemecTra. Bbubaunoreka [JOK
Mosb. MonsipHas Macca https://m.edsoo.ru/ff0d5230
duznyeckue u

14 XUMHUYECKHUE SIBJIEHUS. BH6H,H0TeKa LOK
XuMuteckas peakis https://m.edsoo.ru/ff0d37fa
IIpusHaku u ycinoBust

Bubnuorexa [IOK

5 ggﬁ;ﬁﬁ?m XHMITHECKITX https://m.edsoo.ru/ff0d3al16
3aK0H COXpaHEHHS MACCHI Bubmiorexa [[OK

16 ;;ifg:ﬁfmmecme https://m.edsoo.ru/ff0d3b88
BrruuciieHus KoIu4ecTBa,

17 MaccChl BEMIECTBA IO bubanoreka [JOK
YPaBHEHHUSM X UMUYIECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukarust
XUMHUUECKHUX PeaKIHi

18 (COCI[I/IHGHI/ISIP Bbubaunoreka [JOK
pasTOKeHI ,SaMeH.[eHI/ISI https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JlomoHOCOB —

19 Y4EHBIN-OHIIUKIIONEIUCT. Bubnunorexa [IOK
O06o0mIcHuE 1 https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTHU3aITUs 3HAHUH
KontponsHas padora Nel

20 mo Teme «BerecTsa u BH6H_H0TeKa HOK
XHMHYECKHE PeaKIiy https://m.edsoo.ru/ff0d4290

21 Bozmyx — cmech ra3oB. Bubnuorexa [IOK

CocraB Bo3ayxa.

https://m.edsoo.ru/ff0d448e
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Kucnopoa — snemenr u
npocroe BenecTBo. O30H

dusznyeckue u
XUMHYECKHE CBOMCTBA

bubanoreka [JOK

22 KuCII0pOAa (peaKiuu https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPCHHUE ).
[onsTue 06 okcumax
Crioco0kbI oyYeHns
23 Egggoggg alfn u bubsmorexa [OK
paTop https://m.eds00.ru/ff0d497a
TMPOMBITIJIECHHOCTH.
IIpumenenue kuciopona
TernoBoit 3 dext
XUMHUUYECKON peaKLyH,
24 :::) Hlf[f)ﬁil\?mqecmm bubmmorexa LOK
P https://m.eds00.ru/ff0d4790
ypaBHEHHH, IK30- U
SHIOTEPMHUYCCKIX
PeaKIMIX
TomnmmBo (HedTH, yrois u
o5 MeTaH). 3arpsi3HeHue bubamnoreka [JOK
BO3/IyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
TPEOTBPALICHHUS
[Ipaxruyeckas padora Ne
2 3 mo Teme «llomydenue u bubmmorexa LIOK
coOMpaHKe KUCIOPOIa, https://m.edsoo.ru/ff0d4ae2
HU3Y4YEHHE €r0 CBOMCTBY
Bopopoa — aneMeHT u Butmorexa LIOK
27| TpOCTOC BeILECTBO. https://m.eds00.ru/ff0d4ddo
Haxoxaenue B npupone
duznyeckue u
28 XUMHUYECKHE CBOMCTBA Bubmmorexka [IOK
Bojiopoaa. [IpumeneHwe https://m.edsoo.ru/ff0d4dd0
BOJIOPO/IA
29 TloHsaTHe 0 KUCITOTaX U bubanoreka [JOK
cousIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToTydeHu st bubmmoteka [JOK
BOJIOPOJIa B 1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaxruyeckas padora Ne
31 4 o teme «Ilomydenue u Bubmmorexa LIOK
cobupanue BOIOpo/a, https://m.edsoo.ru/ff0d4f42
HU3Y4YEHHE €r0 CBOMCTBY
32 MonsipHBIN 00BEM Ta30B. Bubnmnorexa [IOK
3akon ABorajipo https://m.edsoo.ru/ff0d542e
Brruncienus 006éMa,
KOJIMYECTBA BEIICCTBA Butmorexa LIOK
33 rasa ro ero H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEICCTBA
i 00bEMy
Beorurcienust 00EMOB
ra30B [0 YPaBHCHUIO Butmorexa LIOK
34 peaKkluu Ha OCHOBE

3aK0HA 00BEMHBIX
OTHOIIEHHI ra30B

https://m.edsoo.ru/ff0d5708
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dusznyeckue u

35 XHMHUYECKHE CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 Egi;iig%%OBaHHH' bubanoreka [JOK
https://m.edsoo.ru/ff0d59e2
WHIMKAaTOpax
Bopna xak pacTBOpUTEIb.
Hacwimennsie n
37 HEHACHIIIICHHBIC bubnnorexa [IOK
pacTBOpBL. MaccoBast https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B
pacTBope
IIpakTrdeckas pabora Ne
5 o Teme
«ITpuroroBienue Bubmorexa LIOK
38 pacTBopoB ¢ . https://m.edsoo.ru/ff0d5eba
onpeenéHHON MacCOBOM
JloJiel pacTBOPEHHOTO
BEIIECTBAY
gy | ot o B 10K
PO https://m.edsoo.ru/ff0d6342
Bonopox. Bona»
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIAaTypa
ITonyuenue u
M XUMHUYECKHE CBOMCTBA Bubmmorexka [IOK
KHMCIIOTHEIX, OCHOBHBIX M https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 1?;;2?12{;[; C;;TaB’ Bbubaunoreka [JOK
1, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 xH;iZ::::;eHCBoﬁCTBa bubmorexa LHOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaAHUI
Kucaotsl: cocras, Bubmorexa [IOK
a4 KiaccHuKatms, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 XHP?I\J/IIZ::ZIII:;eHCBOﬁCTBa buGmorexa [IOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
Comn (cpeme): Bubmmorexka [IOK
46 HOMCHKJITypa, ClIoCOGb! https://m.eds00.ru/00ad947
TTONTyYCHUSI, XUMUIECKUE 4
CBOMCTBA -
[Ipakrryeckas pabora
Ne6. Pemenue
JKCIEPUMEHTAIBHBIX Bubmmoreka [IOK
47 3aJ1a4 10 TeEMeE https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI C
HEOPTaHMYECKUX
COETMHEHUI
T'enernueckas CBs3b Butmorexa LIOK
48 MEHLY KTaccami https://m.edso00.ru/00ad9a5

HEOPTaHMYECKUX
COeIMHEHNH

0



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

O06o001Eenne u

bubaunoreka [JOK

49 . https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3alMs 3HAHUI 5
Ko o B LOK
50 https://m.edsoo.ru/00ad9el
KJIACChl HEOPTAHUIECKUX a
COeIMHEHUH" a
IlepBbie MONBITKH
51 gicgigiu: HeMeHTOB bubsmorexa [OK
. : https://m.edso00.ru/00ad9ffa
ITonsaTue o rpynmax
CXOJIHEIX DJIEMEHTOB
A ——— B 10K
52 PHO https://m.edsoo.ru/00ada52
XAMHYECKHUX DJIEMEHTOB c
J. . Menneneera =
TePHOMLL TOVIIIEL Bubnnorexa [JOK
53 PHOJIBL, TPYTITIBI, https://m.edsoo.ru/00ada52
TTOITPYTIIIBI c
CrpoeHue aTOMOB. Bubmmoreka [IOK
54 CocTaB aTOMHBIX SIEp. https://m.edsoo.ru/00ada34
M3oromsr 2
CTpoeHHe AIIEKTPOHHBIX
000JI0YCK aTOMOB Bubmmoreka [IOK
55 3JIEMEHTOB https://m.edsoo.ru/00ada6b
Ilepuoauueckoi cucTeMbl C
J. 1. Menneneena
XapakTepucTUKa
XUMHUYECKOTO 3JIEMEHTA Bbubaunoreka [JOK
56 10 €ro IOJIOXKEHUIO B https://m.edsoo.ru/00ada82
[Mepuopnyeckoii cucreme 4
J. 1. Menneneena
3HaueHue
o pa vy BuGmnorexa LIOK
57 A D Y https://m.edsoo.ru/00ada96
npaxtuku. J. W. o
MenpneneeB — y4€HBIH, =
TEAaror U TPAXKIAHUH
DNEKTPOOTPULIATETHHOCT Bubmmoreka [IOK
58 b aTOMOB XUMUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonnas xumudeckas bubmorexa [IOK
59 https://m.edsoo.ru/00adac3
CBS3b 4
KoBanenTHas nmoisipaas Bubmorexa IIOK
60 p https://m.edsoo.ru/00adaab
XAMHYECKAST CBSI3b 8
KosanenTtnas Bbubanoreka [JOK
61 HETOJISIPHAsT X UMUUYECKast https://m.edsoo.ru/00adaab
CBSI3b 9
bubaunoreka [JOK
62 CreneHp OKUCIIEHUS https://m.edsoo.ru/00adae2
8
OKHCIUTETBHO- bubnuoreka LJOK
63 BOCCTAaHOBMTEILHBIE https://m.edso0.ru/00adb07

peaxkuuu

6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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OKHCINUTENN U

bubaunoreka [JOK

64 1 https://m.edso0.ru/00adb07
BOCCTAHOBUTCIIN 6
oo P B 10K

65 p 1 https://m.edso0.ru/00adb48
aToMma. XuMHYecKas 6
CBs3b» 2

Bbubmorexa IIOK

66 ObodmenHe . 1 https://m.edso0.ru/00adb33
cucreMartulalus 3HaHUN c
HTorosas KOHTpOJIbHAS Bubmorexa IIOK

67 p 1 https://m.edso0.ru/00ad9ch
paborta 2

68 Anas HTOI:,OBOg 1 Bubmmoreka [IOK
KOHTPOIILHOM paboThl. https://m.edsoo.ru/ff0d61c6
Pabora Hax ommOxkamMu

OBUIEE KOJJMYECTBO 68

YACOB IIO ITPOT'PAMME
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9 KJIACC

Ne KosmmyecTso yacos DJIeKTPOHHBbIE HU(POBLIE
Tema ypoka Hara
n/n Beero Kontpoasnsie | [IpakTnueckue H3yueHus o0pasoBaTe/IbHbIE
padoThI padot pecypcenl
Ilepuoauueckuii 3aKoH.
1 [lepuonndeckas cucrema 1 Bbubnuorexa [IOK
XMUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adb59e
J. . Menneneera
3aKOHOMEPHOCTH B
W3MCHCHUH CBOKCTB Bbubmaroreka [JOK
2 1 .
XMMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOLIOB
Knaccudukarus n
3 HOMEHKJIaTypa 1 Bubnnorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIICCTB.
Buaer xuMuueckoi cBSI3u
4 M TUIIBI 1 Bbubaunoreka [JOK
KPHUCTAJUINIECKUX https://m.edsoo.ru/00adbac6
pemETOK
KonrpounbHast padora Nel
o Teme «IloBTOpEeHNUE 1
5 yriryOneHne 3HaHuH 1 1
OCHOBHBIX Pa3JICIIOB
Kypca 8 kiacca»
Knaccudukanus
6 XI/IMI/I‘Ie((l:)KI/IXH CaKIU 110 1 bubimorexa LIOK
p https://m.eds00.ru/00adbch0
Pa3IMYHBIM MPU3HAKAM
ITonsTue o ckopocTu
XUMHYECKOM peaKIuu.
7 IlonsTue o l“OpMOF:HHLIX 1 bubmmorexa LOK
https://m.edsoo.ru/00adbe9a
U TETEPOTCHHBIX
PeaKIMIX
Tlonarue o XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIUSIIOIIME HA CKOPOCTh
8 XI/IMI/IqEHCKoﬁ eaKppm " 1 bubimorexa LIOK
peak https://m.edsoo.ru/00adc28¢
MTOJIOYKCHUE
XUMHYECKOTO
paBHOBECHs
OKHCIIUTENBHO-
9 BOCCTaHOBMTEIbHBIE 1 bubmmorexa LOK
https://m.edsoo.ru/00adcade
peaKimu
Teopus
10 AIEKTPOIUTHICCKON 1 Bubmorexa LIOK
mucconuanuy. CHiIbHbBIE https://m.edsoo.ru/00adcd68
U c71a0bIe AIIEKTPOIHTHI
Honnble ypaBHEHUS Bubnnorexa [IOK
11 o 1 .
peakrmit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOWCTBA
KHCJIOT 1 OCHOBAHHI B Butmorexa LIOK
12 CBETE IpeJICTaBICHUN 00 1

JIEKTPOIUTUYECKOM
JIACCOLIHAIIANA

https://m.edsoo.ru/00add5d8
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XHMHYECKHE CBOHCTBA
COJICH B CBETE

Bbubaunoreka [JOK

13 npescTaneiuii 0o . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKON
JIICCOIHAITIH

14 [Tonsrue o ruaponuse Bubnnorexa [JOK
coueit https://m.edsoo.ru/00add9d4

15 O06o001IcHNE U Bubmuorexa ITOK
CHCTEMAaTHU3ALNS 3HAHUI https://m.edsoo.ru/00addd12
[Ipaxrrueckas padora

16 Nel. «Pemrenne Bubnnorexa [IOK
9KCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a/1a9d»

KonrpossHast pabora Ne2
10 TeMe

17 «DNMEKTPONUTHIECKASL Bubmorexka [IOK
JIACCOLAALINIS. https://m.edsoo.ru/00addec0
XUMHYECKHE peaklivu B
pacTBoOpax»

OO0mIas xapaKTepUCTHKA

18 rajoreHoB. XUMUYECKHE bubaroreka [JOK
CBOJCTBA Ha TIpUMepe https://m.edsoo.ru/00addfe2
xJiopa
Xnoposonopoa. CounsiHast

19 KHCJIOTa, XUMUYECKUE Bubmoreka [IOK
CBOWCTBA, MMOJTy4EHHE, https://m.edso0.ru/00ade104
MIPUMEHEHUE
[Ipakruueckas padora Ne

20 2 no teMme «lIlomxydenue Bubnnorexa [IOK
COJISTHOM KUCIIOTHI, https://m.edso00.ru/00ade348
n3ydeHue e€ CBOHCTBY
Brruucnenus no

21 )}:EI;‘?;IT;I:{’II/I“}’I( eaKIui bubimorexa LIOK

PCaKIIH, https://m.eds00.ru/00ade488
€CIIM OJIMH U3 PEarcHTOB
J1aH B U30BITKE

29 OO61mas xapaKTepuCTHKa Bubmnorexa [IOK
aseMenToB VIA-rpymmsi https://m.edsoo.ru/00ade64a
AnnoTporHsie
MOIU(DHUKAIINH CEPHI.

23 Haxoxnaenue cepsl u e€ bubaunoreka [JOK
COEIMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XuMHUecKre CBOMCTBa
CEpBI

e | Gememoon e BuGoresa 10K

. https://m.edsoo.ru/00ade802
XIMUYECKHE CBOWCTBA
Oxcunel cepsl. CepHas

o5 KHCJI0Ta, (PU3MIeCcKHe 1 Bubmorexa [IOK
XUMHUUYECKHE CBOMCTBA, https://m.edso0.ru/00adea28
MIPUMEHEHNE
XUMIYECKIE PeaKIny,

JIe)KaIIe B OCHOBE
26 TIPOMBIILIJIEHHOTO Bubmorexa [IOK

croco0a Moy IeHUs
CEpHOM KUCIJIOTHI.
XHUMUYECKOE

https://m.edsoo.ru/00adec8a
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3arps3HeHue
OKPYKaIOIICH Cpebl
COCIHCHHSIMH CCPBI

27

Brruucnenue maccoBoit
JIOJIA BBIXOJa IPOJYKTa
peakuuu

bubanorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO61mas xapaKTepuCTHKa
31eMeHTOB V A-TpyTIIbL.
A30T, pactipocTpaHeHHE
B Ipupoie, husuueckue
Y XMMHUYECKHE CBOICTBA

bubanorexa [JOK
https://m.edso0o.ru/00adeea6

29

AMMHaK, ero
¢usndeckue u
XHMHUYECKHE CBOMCTBA,
MOJIYYCHUE U
MIPUMEHEHHUE

bubnnorexa [IOK
https://m.edso00.ru/00adf004

30

[Ipaxruyeckas padora Ne
3 mo Teme «llomydenue
aMMHaKa, U3y4eHHE €T
CBOWCTB

bubnnorexa [TOK
https://m.edso00.ru/00adf180

31

A30THas KHCIIOTA, e
(usndeckue u
XHMHUYECKHE CBOMCTBA

bubamoreka [JOK
https://m.edso00.ru/00adf306

32

Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE
MHHEPATBHBIX
ynoOpeHuit. XuMI4ecKoe
3arpsi3HEHUE

OKpY XaroUei cpepl
COEIMHEHHSIMHU a30Ta

bubaroreka [JOK
https://m.edso0.ru/00adf518

33

®ochop. Oxeng
tdocdopa (V) u
(docdopHas kucoTa,
(u3ndeckue u
XHMHAYECKHE CBOMCTBA,
HOJIy4eHHE

bubamoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
(ocdartoB B kauecTBe
MHHEPAITBbHBIX
ynoOpenuii. 3arps3HeHne
TIPUPOJHOM CPEb
tdocharamu

bubmmoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYrnepog,
pacmipocTpaHeHHe B
pupoze, GU3NIecKue u
XAMHYECKHE CBOMCTBA

bubaroreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriepona, ux
¢dusnueckue n
XMMHYECKHE CBOICTBA.
DKOJIOrM4€eCKHe
poOIIeMEBI, CBS3aHHBIE C
okcuaom yraepoaa (1V)

Bubmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VroapHas KHCIIOTa U €€
COJIN

Bbubaunoreka [JOK
https://m.edso0.ru/00ae006¢c

38

[paktuueckas padora Ne
4 1o teme "[lonyueHue

bubanorexa [JOK
https://m.eds00.ru/00ae027¢e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTO ra3a.
KavecTBeHHas peakuus
Ha KapOoHaT-1oH"

IlepBonauanbHbIe
39 goﬁ:ggze(():inx bubimorexa LIOK
p https://m.eds00.ru/00ae054e
BEIECTBAX KaK O
COCIHCHUSX YIIIepo/ia

40 Kpewmnunit u ero bubaunoreka [JOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
[Ipakrryeckas padora
Ne5. Pemenne

g | B 0K

! . https://m.edsoo.ru/00ae0bf2
«Baxnenmnine
HEMCTAJIJIbI U UX
COEUHEHHS
KontponsHas padorta Ne3

42 o TeMe «BakHewme Bbubmnorexa [JOK
HEMETAJUILI U UX https://m.edsoo.ru/00ae0e18
COEUHEHHS
OO0m1as xapaKTepUCTHKA
XAMHYECKHUX DJIEMEHTOB
— METAaJIOB.

43 MerTannndeckas CBsI3b K bubamorexa [JOK
MeETaJIJIMYECKas https://m.edsoo.ru/00ae103e
KPHCTALTHUCCKas
pewmérka. duznyeckue
CBOIICTBa METAJIJIOB
XHUMHYECKHE CBOMCTBA

44 DSAJiTeiJ;H(())iI/IMquCKMﬁ BuGmorexa [IOK

p S https://m.eds00.ru/00ae1156
AN HaIPSKEHUH
METAaJIJIOB
O061me crriocoObl
TTOJTyYSHHST METAJLIOB.
o |, Buemcncu Bumorera 110K

yP N https://m.edso0o.ru/00ae1156
XUMHUYCCKUX peaKHI/II/I,
€CJIM OJIH M3 PEarcHTOB
COJIEPXKUT NMPUMECHU

46 [onsaTue o Koppo3un Bubmorexa LIOK
METAIJIOB https://m.edso0o.ru/00ae1278

Bubmoreka [IOK

a7 [Henoumbic meraet https://m.edso00.ru/00ael14b2

48 OKcuabl ¥ TUAPOKCHIBI Bubmmoreka [IOK
HATPHS U KaJIUs https://m.edsoo.ru/00ae14b2

o | Bumorera 110K

1 I https://m.eds00.ru/00ae15e8
Mardamum

50 Baxueiime coenMHEHNS Bubnnorexa [JOK
KaJIbIIHsl https://m.edsoo.ru/00ae15e8

51 O0001Eenne 1
CHCTEMATHU3aIMs 3HAHUH

52 JKécTkocTh BOABI U bubanoreka [JOK

cnoco0bI e€ yCTpaHeHHUs

https://m.eds00.ru/00ae1886
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipakruueckas padora Ne

53 6 o reme "XKEcTKoCTh 1 Bubmoreka [IOK
BOJIBI K METOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubanorexa [JOK
54 AmoMHHuid 1 https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOWCTBa 1 bubaunoreka [JOK
OKCHJIa U THAPOKCHAA https://m.edsoo.ru/00aelc64
bubamoreka [JOK
56 Keneso 1 https://m.edso0o.ru/00ae1d86
g | oo e | B 10K
https://m.eds00.ru/00ae35e6
xenesa (111)
58 O06o00mEenne u 1
CHCTEeMaTu3aIis 3HaHUH
[IpakTryeckas padora
Ne7. Pemienue
59 3KCIEPUMEHTATBHBIX 1 Bubmuorexa IIOK
3aJ1a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baknennine MeTasibl U
HX COEIUHEHHUSD
Brraucaenus mo
YpaBHEHHUAM
XUMHUYECKUX PEaKLni,
60 | mamsmwbwmenm |1 BuGamoera LIOK
https://m.edsoo.ru/00ae1750
COJZIEPXKUT MPUMECH.
Brruucnenns maccoBoii
JIOJIM BBIXOJIA IPOAYKTa
peaxImu
61 O06o00mEenne u 1
CHCTEeMaTu3aIus 3HaHUH
KontponsHas pabora Ned
no Teme «Baxxkneimmue
62 1
METAJIIBI U UX
COEIMHEHHUSDY
63 | nmosecnmennaimmn | 1 buamorera LIOK
A https://m.edso0.ru/00ae3f50
YyeJIOBEKA
64 iHM;‘Leec;(S: 1 Bubmoreka [IOK
P . https://m.eds00.ru/00ae4270
OKPY’KaIOIIeH Cpebl
65 Posnb xumum B pemeHun 1 Bubnnorexa [JOK
9KOJIOTHYECKHUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 O06o011IcHNE 1 1 Bubmuorexa [TOK
cUCTeMaTH3alMs 3HAaHUI https://m.edsoo.ru/00ae0d0a
67 HtoroBas KOHTpoJIbHAS 1 Bubmorexa [IOK
paboTta https://m.edsoo.ru/00adb33c
68 ?oiaffnlgzlz;%;gmm 1 Bubmzorexa [TOK
P P ) https://m.edso00.ru/00ad9ch2
Pabora Hax ommbxkamMu
OBIIEE KOJIJMYECTBO 68

YACOB IIO ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUI1 YYEHUKA

1) VueOnuk: Tabpuensn, O.C. Xumwus: 8 wmacc: 0a3oB. ypoB.: yueOH. /O.C. Tabpuensa, WU.T.
Octpoymos, C.A. CrnankoB — M.: [IpocBemenne, 2024

1) Vuebnuk: Kysuernosa H.E., TutoBa .M., I'apa H.H., Kerun A.}O. Xumus 9 xinacc: YdueOHUK st
yuamuxcs oomeo0pazoBaTenbHbIX yupexaenuii / mog pea. H.E. Ky3nenosoit. — 3¢ u3z., nepepad. —
M.: Benrana-I'pad, 2018 1.

2) Kysneyosa H.E., Jleexun A.H. 3adaunux no xumuu 01 yuawuxcs 8 Kiacca
obueoopazosamenvhvlx yupexcoenuil. — M.: Beatana—I pag, 2007. 128 c.

3) Kysmweyosa H.E., Jleskun A.H. 3adaunux no xumuu 011 yuawuxci 9 Kiacca
obweoobpazosamenvroulx yupesxcoenui. — M.: Beatana—I pag, 2007. 128 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* 4 8 Kjaacca:

1) labpuensu, O.C. Xumus: 8 xiacc: 6a3oB. ypoB.: yueOH. /O.C. I'abpuensn, U.I'. Octpoymos,
C.A. CnankoB — M.: IIpocsenienue, 2024

2) Kysweyosa H.E., Jlesxun A.H. 3adaunux no xumuu 011 yuawuxcs 8 Kiacca
obweobpazosamenvrHulx yupescoenuil. — M.: Berarana—I pag, 2007. 128 c.

" g 9 Kiaacca:

1) Tlporpamma kypca xumuu it 8-11 kiaaccoB oOrieoOpa3oBarenbHbIx yupexaenuii Kysuernosa H.E.,
Turtora 1. M., Kerun A.I1O.; mox pen. H.E. Ky3uenosoii. — M.: Bearana — I'pad, 2010, 128 c.

2) YueOnuk: Kysnenosa H.E., TutoBa .M., I'apa H.H., XKerun A.IO. Xumus 9 knacc: YueOHUK At
y4ammxcs o0meoopa3zoBaTenbHbIX yupexaenuii / mon pen. H.E. Ky3nenosoii. — 3° u3., nepepald. —
M.: Benrana-I'pad, 2018 r.

3) Kysueyosa H.E., Jleskun A.H. 3adaunux no xumuu 01 yuawuxcs 9 kuacca
obweobpazosamenvHulx yupescoenuil. — M.: Benrana—I pag, 2007. 128 c.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) http://www.chemnet.ru I'azera « XuMus» U callT It yauTens «51 uay Ha yPOK XUMUID»

2) http://him.1september.ru Eaunas xomrexuus LIOP: TIpeameTHast KOMIEKIUS « XAMHESD

3) http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAyYHBIC SKCIIEPUMEHTBI: XUMHUSL.
Komnekmus Poccuiickoro o6meo0pa3oBaTeIbHOTO TopTaia

4) http://www.alhimik.ru Bcepoccuiickast oTUMITHAA IKOJIbHUKOB 110 XUMUH

5) http://chem.rusolymp.ru Opranuueckast XMMUsi: SJIEKTPOHHBINA YICOHHUK JUTSI CPETHEH [ITKOJIBI

6) http://www.chemistry.ru  JluctaHnmMOHHAsS OJMMIIHKALA [0 XHMHH: TEICKOMMYHUKAIHOHHBIN
00pa3oBaTeIbHbII MPOCKT

7) http://www.edu.yar.ru/russian/projects/predmets/chemistry JIMCTaHIIMOHHBIE ~ 3BPUCTHYECKHUE
OJIUMITHAIBI TTI0 XUMHH

8) http://www.eidos.ru/olymp/chemistry 3anumMaTesbHas XUMHS

9) http://www.104.webstolica.ru Knaccuduxanus XuMHYECKAX PEaKIIUi



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://www.104.webstolica.ru/

10) http://classchem.narod.ru KouTpen — Xumus a1t Bcex: yueOHO-MHPOPMAIMOHHBIN CalT
11) http://bolotovdv.narod.ru Hanomerp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

12) http://www.nanometer.ru OHjaiiH-CIIPaBOYHUK XUMHUYECKUX DIIEMCHTOB

13) http://webelements.narod.ru TlomyssipHas OMOIUOTEKA XUMHUUECKUX DJIEMEHTOB

14) http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbIC U CIIPaBOYHBIC MATEPUAIIBI 0 XUMHH

15) http://www.alhimikov.net Caiit Chemworld.Narod.Ru - Mup xumuu

16) http://chemworld.narod.ru Caiit «BupryanbHas XMUMHUYECKAsK IITKOJIa»

17) http://maratakm.narod.ru Caiit «Mup Xumum»

18) http://chemistry.narod.ru XuMuK.py: caiiT 0 XumMuu

19) http://www.chem.asu.ru/abitur DnekTpoHHast GHOIUOTEKA IO XUMHUH U TEXHUKE

20) http://rushim.ru/books/books.htm DnekTpoHHast OuOIMOTEKA yUeOHBIX MATEPUAIIOB 10 XUMHUH
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