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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs y4eOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO ITOCIE0BATEILHOCTh U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCs, OMPEAeIIIeT BO3SMOXKHOCTH MPEAMETA IS pean3auu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIHHON JESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yHarOIIErocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH I CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATLHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUSI U TBOPUECKUX CIIOCOOHOCTEN O0ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABJIsETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONpeNIeIEHHOM dTarie € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa copepxaHHsl MpOorpaMMmbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOI'O
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHM30BaHbl 10 MPUHLUITY IOCIEJOBATEIBHOIO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOCHMH aTOMa U XUMUYECKOU CBA3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKLIUU 0OBSICHEHUS U IPOIrHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH IPAKTUYECKOTIO
IIPUMEHEHHUS U TIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHus B Hayke. M3ydyeHne xumun
IPOMCXOIUT C IPUBJICUEHUEM 3HAHUH U3 paHee U3y4YE€HHBIX Y4eOHBIX IpeaAMEeTOB: «OKpyxKaromui
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHHr XUMUHU NPOUCXOAUT (POPMUPOBAHNE 3HAHUNM OCHOB XMMHYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHuA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATh U OLIEHUBATh SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3YYEHUU XUMHUHU, IPUMEHSATh UX MPHU PEUIeHUH MpoOJIeM B MOBCEAHEBHOM
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpl;



— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoUiIs ¥ HANPABICHHOCTH JTabHEHIIero o0yueHusl.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiHue Bemects. [lonsTue o merogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrtaBa BemecTB. OTHocuTenbHas aromMHas Macca. OTHOCHTENbHAas MOJEKYJSpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COCTUHEHHI.

Ousnyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakuuil
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, ImpaBHiaMu pabOThl B J1a0OpaTopuu U MpuUEMaMu
oOpareHus ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOpEHHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) siBIeHUH, HaOIro1eHue u
OIMCaHKe NMPU3HAKOB NMPOTEKAHUs XUMUUECKUX peakIil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpHON KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoO0B pasieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, JUCTUIULSIMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/IEHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeNel MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
HaxoxneHue kuciaopoja B mpupoje, PU3NYecKue U XMMHUYECKHe CBOWCTBA (peakluu TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpoJa B Jaboparopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YpPaBHEHHS, 3K30- H
OHAOTEpPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOT'O CIIOS.



Bonopoxa — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoia B mpupoie, Gu3ndeckue
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI moy4deHus. Kucinotel u conu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpUMOCTH BelIeCcTB B Boje. MaccoBas 10 BelECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yromre (OCHOBHBIE, KHCIIOTHEIE, aM(OoTepHbIe) U HeconeoOpasywmue. HomeHnknatypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiaccudukanmst ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuil. dusznueckue M XUMHYECKHE CBOWCTBAa OCHOBaHWH. [lomyuenue
OCHOBaHMHI.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknatypa cosieid. @u3znueckue U XuMU4yeckue cBoiictBa cojei. [lomyuenue
COJIeHi.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OIpeeNieHue CoJepKaHusl KUCIOpOoa B BO3AyXe, MOIYYeHHE, COOUpaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HMX CBOWCTB, MOJy4yeHUE, COOMpaHUE, pacllO3HaBaHUE U
U3ydeHHEe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaom wmemu (1)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOJEHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, WCCJIEOBaHHE OCOOCHHOCTEW DPACTBOPEHMS BEIIECTB C PA3TUYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljiamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCJIEIOBaHUE OOpa3llOB HEOPTraHWYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3anmojeiicTBus okcuaa Meau (1) c pacTBopoM cepHOIt KMCIOTHI, KUCIOT C METaJllIaMH, peakui
HEWUTpanu3aluu, MoJy4YeHue HEPaCTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METalljla IPyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHeimme Kiacchl
HEOPTaHUYECKUX COCTMHECHHI.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[TepBbie MOMBITKH KTacCU(PUKAIINN XUMHIECKUX 71eMeHTOB. [IoHSITHE O Tpynmax cXOAHBIX
AIIEMEHTOB (IIIETIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckass cucrema XuMH4Yeckux d3yeMeHtoB /JI. M.
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.



Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obOonouek aroMmoB mepBbix 20 XuMmuueckux nsnemMeHTOB Ilepuoanyeckoit cucremsr [ W.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro moJjioxkeHuto B Ilepuoanueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsL pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3I0KEHUs, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
Yyepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MIOHATUM, TAK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHbIN QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®usnka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOMCTB XHUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT THUIA KPUCTAJUIMUECKONU PEIIETKH U BUJIA XMMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMHUYECKUX PEaKuid MO pa3IMYHBIM TpHU3HaKaM (TI0 YUCITy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3(PGEKTY, 110 N3MEHEHHUIO CTETICHEH OKUCTIEHUS
XUMHYECKHX JJIEMEHTOB, 10 OOpaTMMOCTH, TII0 YYacTHIO Karajau3aropa). OK30- H
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.



[TonsiTie 0 ckopocTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpAaTHMMBIX W HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
katanuse. [lonsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XMMUYECKON
PEaKIuu U MOJI0KEHHE XMMHUYECKOTO PABHOBECHSL.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHMU3M TUCCOLIMAIIMU BEIIECTB C Pa3IMUHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakumu moHHoro oOMeHa. YCIIOBHS NPOTEKaHUS pEakiMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
IpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuainuu. KadecTBeHHbIE peakiMud Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPTraHWMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca JUCCOLMALUN
KHCTIOT, IIeJ0Yel U cosiel (BO3MOKHO UCIIOJIb30BAHKE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakIuil (TOpeHue, peakluyd paslIokKEHUsl, COCAMHEHHS), pacIiO3HABAHUE
HEOPraHMYECKUX BEIIECTB C TOMOINbID KAueCTBEHHBIX pEakUWid Ha MOHBI, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a7au.

HeMmeTtasibl M MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOTeHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie crereHu okucieHus. CtpoeHune M (U3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBosopos, CTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(ob1mire Kak MmpeacTaBuTeNs Kilacca KUCIOT U crierupuyeckue). XuMHUYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conu cepHOU KHCIOTHI, KaueCTBEHHas peakius Ha cyinbdar-uoH. Haxoxknenue cepol u eé
COEIMHEHUH B MpUpoje. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEIUHEHUSIMH CEPbI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIEHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMCHH OKHUCIEHUA. A30T, pPaclpoCTpaHeHHe B Tpupone, (Qu3udeckue u
XuUMH4YecKne cBoiicTBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckiue U XUMHIECKUe
CBOMCTBA, MojyueHre u npuMmeHerne. Conmu aMMOHUS, WX (U3UYECKUE U XUMUYECKHE CBOMCTRA,



npuMmeHenue. KauecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOJIyueHUe,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopeHuil. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
doctopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHUIA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gundeckne u XUMUYECKUE CBOMCTBa. Ancopbuus. KpyroBopoT yriepona B mpupoe.
Oxkcunsl yriaepoaa, ux (pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TJI00AIEHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4YeHHWE U TpuMeHeHue. KauectBeHHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SIHCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIIIepoja
(MeTaH, 3TaH, THJICH, alleTUJICH, STAHOJ, TJIMLEPUH, YKCYCHas KuciaoTa). [I[pupoaHbie HCTOUHUKI
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U TPOMBINUIEHHOCTH. [loHsATHE O OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: JKUpPax, OelKax,
yIJIEBOAAX — W UX POJHM B JKU3HU YeEJOBeKa. MarepuanibHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHNE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEPUANIOB), O3HAKOMJIEHHME € OOpas3llaMu XJIOPUIOB (TaJIOr€HUI0B),
O3HAaKOMJICHHE ¢ oOpasnamMu cepel M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBONCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUUN
(BO3MOYHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB), 00pa3iaMH a30THBIX U (POCHOPHBIX YAOOpEHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (hocaT-uoH U U3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPHAJIOB), H3YYCHHE MOJETCeH KpPUCTAJUIMYECKHX pEHIETOK anmasza, Trpadwura,
¢bysepeHa, 03HAKOMIJIEHUE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MTPOTUBOTa3a, MojyueHne, coOupanue, pacrio3HaBaHUe M U3yUeHHEe CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pEaKIWi Ha KapOOHAT W CHJIMKAT-HOHBI H



W3y4eHUE [MPU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHUIMKATHON
MPOMBILIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «BakHeH e HeMeTalyIbl U UX
COCTMHEHUS».

MeTa/lIbl M MX COCIUHEHU S

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepnonnueckoit cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psAJ HampsokeHUM MerauioB. Du3nyeckne W XMMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoObl 3almMThl UX OT Koppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOICcTBa (Ha nmpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[[{erouHO3€eMeNnbHBIE METAIIBI MATHUM U KalbIUi: NoJI0keHue B [lepuonnueckoii cucteme
xuMuueckux sneMeHToB J[. M. MenzeneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MHPUPOJE.
Pu3nyecKue U XMMHUYECKUE CBOMCTBA MAarHus W Kajablus. BakHeWIIMe COeAMHEHMS KaJbLHs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeupawl, Tuapokeunsl u conu skenesa (I1) m xenesa (lll), ux cocra, coiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUYEHUE
pe3yNbTAaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi W HATpusi C BOJOM (BO3MOXXHO UCIOJIb30BAaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (l1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAIIbHBIX 3334 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxKamoLas cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIeH cpebl (TIpeenbHas JOMyCTUMAast KOHIIEHTpaIus
BenlecTs, ganee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MPOoOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIBI).

Meostcnpeomemnuwie ceasu



Peanu3anus MeXNPEIMETHBIX CBS3€H MPU M3YYCHUH XUMHUH B 9 KiIacce OCYyIIeCTBIIACTCS
qCpe3 UCIIOJIb30BAHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ, ABJIAOIIUXCSA
CUCTCMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTCCTBCHHO--HAYYHOI'O UKIJIA.

OO0111e eCTeCTBCHHO-HAYYHbBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIU3,
CHHTE3, KiacCH(HKAIUA, TMEPUOTUYHOCTh, HAOIIOJICHUE, JKCIEPUMEHT, MOJICINPOBAHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHSI, MaTePHAIIBI.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJA, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAITNYECKAsl PEIETKA, CIUTaBbl, (PU3NUECKHUE BEIMYNHBI, CTUHUITBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoMHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HACKOIIaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS IIPOrPaMMbl OCHOBHOIO 00MIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0JI€ 00yYeHHs XUMHHU B €INHCTBE YU4eOHOM M BOCIIMTATEILHOM JIEITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCHHCKMMH  COIMOKYJIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MIPUHATHIMA B OOINECTBE MPaBUIAMH W HOPMAaMH ITOBEICHUS W
CIIOCOOCTBYIOT IPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMAIN3AIIMH 00YIarOIIHXCSL.

JIMYHOCTHBIE PE3YJAbTATHl OTPAKAIOT T'OTOBHOCTH OOYYAIONIMXCSA PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH M PACIIUPEHHE OIbITa ACATSIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHUS

IICHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIeNI0, TOHMMAaHHs 3HAYCHHS XHMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIJETh JIOCTOBEPHOM HH(OpMAIUEH O TMEPEIOBBIX TOCTHIKEHUAX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHON XWMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMSAX 00 YCTPOWMCTBE
MHpa 1 00IIeCTRa,

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHNAS O COIHAIBHBIX HOPMax M IPaBHIaX MEKIMYHOCTHBIX OTHOINECHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIECTBEHHO IOJIE3HOM,
y4eOHO-MCCIIE0BATEIbCKOM, TBOPUECKOW W JPYrMX BHAAX JICSITEIbHOCTH, TOTOBHOCTH K
pPa3sHOOOpa3HO COBMECTHOM JESITEIbHOCTH MTPH BBITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIITOJTHEHUM XHMHUYECKHX OKCIIEPHMEHTOB, CO3JMaHUM YYE€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aUMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B IIPOIIECCE ATOM ydeOHOM JEATENBLHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TMOBEICHHE U TIOCTYIKH CBOUX TOBAPHIICH C MO3UIIUK HPABCTBEHHBIX M TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MMOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS



MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEUIECTBE M  XMMHYECKON  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MHUpPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOJHON CPEOi, O POJIU XUMHUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEpaTypOW, NOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU
Ha 370pOBBIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ainkorojsi, HApKOTHUKOB, KypeHUs), HEOOXOIUMOCTHU COOIIOACHHS TPaBUII
0€30MacCHOCTH MPHU OOPAECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YUEHUIO MPOQeccHii U TpyAa pa3iuyHOro pojia, YBaXXEHHUE K
TPYAY U pe3yibTaTaM TPYA0BOM AESITETbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHMA TI0 XHMHHW, OCO3HAHHBIA BBIOOP WHIWUBUIYATbHOW TPACKTOPUH TIPOIOIKEHUS
o0pa3oBaHusl ¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycmemHoil mnpodeccnoHalbHON AESITeTbHOCTH W Pa3BUTHUSA
HEOOXOJIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATIBLHON CPe/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TIPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIre,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0e30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOT0 MOBEAEHUS TpU padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOXKAIOIIAX 370POBBIO U KU3HHU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyJYaeMble IPU U3YYCHUH XUMHH, 7Sl pEIICHU 3a]a4,
CBS3aHHBIX C OKpYXKAIOUIEH NpUPOTHONW Cpenoil, A TOBBIIICHHUS YPOBHS SKOJIOTHUYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJOTHUECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMATIBbHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC IS (DOPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTe3a, (aKT, CHCTeMa,
MPOILIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
IIEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCaJdbHBbIC ydeOHBIC NEHCTBUSA (TIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00ecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEILHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble Jiornueckue A1eCTBUA:



YMEHHSA HCIOJIb30BaTh IPHUEMBI JIOTHYECKOIO MBIIUICHUS IIPM OCBOCHUU 3HAHHUU:
pacKpbIBaTh CMBICII XMMUUYECKUX MTOHATHH (BBIAENIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATUSMH), HCIIOJNB30BaTh MOHATHS JUII OOBSCHEHHS OTJIEIbHBIX
(akTOB U SIBIEHUH, BBIOUPAaTh OCHOBaHMS U KPUTEPUH JUISI KIacCU(UKALMN XUMUYECKHUX BEIIECTB
U XMMHMYECKHX peaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTUBHbBIE, NEAYKTUBHBIC, 10 aHAJIOTUN),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

yMEHUE NPHUMEHATh B MpOLEcCe MO3HAHUSA MOHATHS (IPEIMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMyina M ypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Yy4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBS3U H
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

ba3zoBble nccienoBarebCKue 1eHCTBHUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIOTE3bl IO IMPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHue OmbiTa MO IUIAHUPOBAHHIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pe3yJbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALIMIO PA3IMUHBIX BUI0B
1 OpM MIPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIe MocoOus, pecypcsl MHTepHeTa), KpUTHYECKH OLIEHHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHUE NPUMEHSTh Pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHUSI YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIB30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMpATh ONTUMAaIbHYIO (opMy NpeacTaBIeHUs
nH(pOpMallUl ¥ WIUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEILCKOTO X034WCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY KaroLeHd IPUPOJHOUN Cpebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHMsI 3aJaBaThb BOIPOCH (B XoJe Jauajora M (WIM) IUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATH MOJyYE€HHBIE PE3yJIbTaThl TO3HABATENBHOM JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALNI0 pE3YJbTAaTOB BBIIOJIHEHUS XHUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);



YMEHHS y4e€OHOTro COTPYJHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IMO3HABATEJIbHON U
UCCIIEIOBATEIbCKON JIEATENBHOCTH TPU PEIICHHMH BO3HHUKAIOMIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONPEAEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHCHHOW pabOThI U IpyTue).

PeryasituBHble yHHBepcaJbHbIe y4eOHbIe 1eiCTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPENENIATh LN ACSITEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 GeKTUBHBIE CIOCOOBI pellIeHrs Y4eOHbIX 1 TO3HaBATeNbHbIX 33/]a4, CAMOCTOSATEIHHO
COCTABJIAITH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aJITOPUTM JEHCTBUM IIPY BBIIIOJHEHNUH 3aJaHUI
C y4€TOM NOJy4YeHHsS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIUSAX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM €M, YMEHUE UCI0Ib30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCJIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO O0S3aTEIBHOTO COAEpKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOSHHBIC
oOydJalmuMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JAeicTBUM, crneuuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K konmny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® pPACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT,

MIPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS ), BAJICHTHOCTb,
OTHOCHTEJIbHAsT aTOMHasl U MOJIEKYJIsIpHas Macca, KOJIWYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi J0Js XMMHUYECKOTO 3JIEMEHTa B COCJUHEHHM, MOJIIPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHMCIEHUS, XMUMHYECKas
peakuus, Kiaccuukanus peakuuid: peakuy COeIMHEHMs], PeaKkIMi pa3iokKeHus, peakluu
3aMeIleHus, peakluu OOMEHa, 3K30- M 3HJIOTEPMHYECKHE pEaKIUH, TerjaoBod 3¢¢eKT
peakuuu, SApO aroMma, 3JEKTPOHHBIM CJIOW aTroma, aTOMHas opOuTalb, pajuyCc aroma,
XUMHYECKAsI CBA3b, OJISIPHAS U HETIOJISIPHAS. KOBAJIIEHTHAs CBSA3b, NOHHASI CBSI3b, MOH, KaTHOH,
aHHMOH, pacTBOP, MacCoBast OJIs BeleCTBA (MPOLIEHTHAsI KOHIIEHTPALUs) B PaCTBOPE;

® WUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH ITH MOHITHS
IIPY ONMCAHUU BEUIECTB U UX MPEBpAIIECHU;

® UCMOJb30BATh XUMHUYECKYIO CUMBOJIMKY Uil COCTaBJIEHUS (POpMyJ BELIECTB U ypaBHEHUH
XUMUYECKHUX PEAKIUN;

e OIpeneNsITh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTENIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJIEKHOCTh BEIIECTB K ONpPENeIEHHOMY Kiaccy
COCMMHEHUN 10 QopMysaMm, BHUJ XHUMHYECKOW CBsI3M (KOBAJCHTHasT W HWOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;

e packpbiBaTh cMbichn Ilepuogmueckoro 3akoHa [[. WM. MenaeneeBa: I€MOHCTPUPOBAThH
NOHMMAaHUE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKMX JJIEMEHTOB OT MX
nosio>keHus B llepuonnyeckoil cucreme, 3aKOHOB COXPaHEHMSI MACChI BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJIpo;

® ONUCHIBATh U XapaKTepu3oBaTh TabMuuHyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHUX
3JIEMEHTOB: pa3iNyaTh MOHATHS «TJIaBHAs MOArpymnna (A-rpynmna)» U «1oboyHas HoArpymnmna
(b-rpynmna)y, mansle U G0NbIINE TEPUOABI, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B



tabmuie «llepromnueckas cucrtema xumudeckux odiemeHtoB J[. W. MengeneeBay ¢
YHMCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsn
sapa, 001Iee YICIIO IIEKTPOHOB U PACHPEIeNICHHE UX MO AJIEKTPOHHBIM CIIOSM);
KJIacCU(UIUPOBaTh XUMHYECKHE OJIEMEHTHI, HEOPraHHMYeCKHE BEIIECTBA, XHUMHUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYacTBYIOUIMX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEILIECTB PA3IUYHBIX KJIACCOB,
MOATBEP)KJAs ONUCAHWE MPUMEpPaMU MOJIEKYJSIPHBIX YPAaBHEHHMM COOTBETCTBYIOIIKX
XUMUYECKUX PEaKLUM;
IIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIFO
XUMHUYECKOTO AJIEMEHTa 10 (POpMYyJie COCTUHEHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKIvH;
IPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTENBHON JESITENbHOCTH — aHalu3 M CHHTES,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIUI0, KIACCH(HUKAIMIO, BBISIBICHHE TNPUYMHHO-
-CJIEICTBEHHBIX CBA3€Hd — I M3YyYEHHUsS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKUUU,
€CTECTBEHHO-HAy4YHbIE METOJIbl TMO3HAHUA — HAOMIOJEHUE, H3MEPEHHEe, MOJICIHPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH);
CJIeIOBATh MPaBUJIAM IMOJIb30BAHMS XUMHUECKOH MOCY 101 U 1a00paTOPHBIM 000PYIOBAHUEM,
a TakKe IpaBWwiaM OOpalleHMs] C BEIIECTBAMM B COOTBETCTBUM C MHCTPYKLUMSIMH IO
BBIMTOJIHEHUIO JTA0OPATOPHBIX XHMHUYECKHX OIBITOB 10 TOJYYCHHUIO H COOHMpaHHIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOJAa U  KHCIOpPOJAA), MPUTOTOBICHHIO pPAcTBOPOB C
ONpeeNEHHON MacCOBOM J0J€ll pacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh W IPOBOJIUTH
XUMHUUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIO0YEH U KUCIOT € MOMOILBIO
WHIUKATOPOB (JTakMyC, (heHOonPTaTCHH, METHIIOPAHX U IPYTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaThl HA 0Aa30BOM YpPOBHE OJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUYECKHI DIIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHWOH, INPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKHCJICHHS, XMMHYECKasi peaklusi, XUMHYECKasi CBS3b,
TEIJIOBOM  A(P¢eKT peaknuu, MOJb, MOJISAPHBIH O0BEM, PACTBOp, DIIEKTPOJIUTHI,
HEDJIEKTPOIIUTHIL, DNEKTPOIUTHYECKAs IUCCOIMAIINS, PeaKIIM HOHHOTO OOMEHa, KaTanu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMble peaKIMH, OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEINb, OKHCIIEHUE U BOCCTAHOBJICHUE,
ajuioTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAJTUMYECKas),
KpUCTaJUITMYECKasi pemeéTKa, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakluu,
npeaenbHo gomyctuMasi konuentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U NPUMEHSTh 3TH MOHATUS
MIPU ONMCAHHH BEIIECTB M MX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JUIsl COCTaBJICHUS (HOPMYN BEUIECTB M YpaBHEHUU
XUMUYECKHUX PEAKINN;

ONpEeNIeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMHUUYECKHX JJIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONpPeNeIEHHOMY KJIacCy COEAMHEHUN IO
dbopmynaMm, BHA XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METAJUTMYECKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOU (opmyle, XapakTep cpeibl B



BOJHBIX PpacTBOpax HEOPraHWYECKUX COEIMHEHMH, THI KPUCTAJUIMYECKONW pPEHETKU
KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuoguueckoro 3akona [I. M. MenneneeBa U 1€MOHCTPUPOBATh €ro
NOHMMAaHME: ONKCHIBATh M XapaKTepH30BaTh TabmMuHyo ¢opmy [leproanyeckoit cuCTeMsl
XMMHUYECKHX JIEMEHTOB: pa3InyaTrh MOHATUS «TJIaBHAst NOArpyNna (A-TpyIna)» u «1obo4Has
noarpynna (b-rpynmna)y, manele u 60iblINE TEPUOJbI, COOTHOCUTH 0003HAYCHMSI, KOTOPBIE
UMEIOTCS B NEPUOJNYECKON TAOJIUIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3aps[ Aapa, 00IIee YnciIo AJIEKTPOHOB U pacIipe/ie/ieHue
UX IO BJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHUU CBOWCTB
3JIEMEHTOB U UX COEAMHEHHH B Mpesenax MajibIX MEepUOJOB U INIABHBIX MOJArPYII € Y4ETOM
CTPOEHUS UX aTOMOB;

KJaccu(uUUpoBaTh XUMHUYECKHE 3JEMEHTBI, HEOPraHMYeCKHE BELIECTBA, XHUMHUYECKHE
peaknuu (10 YUCITY U COCTAaBY YYAaCTBYIOLIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY 3P EKTy,
110 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUYECKUX JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME U CTIEHU(PUIECKUE XUMHUECKIE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, IOJATBEPXKJasi ONHMCAHWE MPUMEPAMU MOJEKYJISAPHBIX M HOHHBIX
YPaBHEHHMH COOTBETCTBYIOIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS SJEKTPOJUTHYECKOM AUCCOLMALMM KHUCIOT, IIEJIOYEd W COJEH,
IOJHBIE M COKpALIEHHbIE YpaBHEHHs peakUUil MOHHOIO OOMEHa, ypaBHEHHUs pPEaKLUi,
MOJATBEPKJIAIOLIUX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY BELIECTBAMH pPa3IMYHBIX
KJIACCOB;

pPacKphIBaTh  CYLUIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMHA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuil;

IPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHMS, BO3MOKHOCTU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 1o (opMyJie COEAMHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

coOiroAaTh MpaBuiia MOJb30BaHUS XUMUYECKON MMOCYA0N U J1abOpaTOPHBIM 000pYyI0BaHUEM,
a Takke MpaBWia OOpalleHuss C BEUIECTBAMH B COOTBETCTBHM C HMHCTPYKLHUSMH 10
BBIMIOJTHEHUIO JITAOOPATOPHBIX XMMMUYECKHUX ONBITOB [0 IMOJIYYEHHUIO U COOMpaHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

MPOBOAMTH pPEaKIUH, IOATBEPKAAIONINE KAaYeCTBEHHBI COCTaB pAa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOPHJ-, OpOMUJI-, HOIUI-, KapOoHaT-, hocdaT-, CHIIUKAT-,
cyiabdar-, TUIPOKCUA-UOHBI, KAaTHOHbl aMMOHHS M MOHBl M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIIEPALlMM  MBICIUTEIBHON MAEATEIPHOCTH — AaHAJIU3 WM CHHTES,
CpaBHEHHE, 0000IIEeHHEe, CUCTEMAaTU3aINI0, BbISBICHHE MPUUYNHHO-CIIEICTBEHHBIX CBSA3ECH —
JUISL U3y4YEHHUS! CBOMCTB BEIIECTB M XMMHUYECKHX pEeaKlUid, €CTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUS — HaONIoJICHUe, HW3MEpEHHe, MOJEIUPOBAHUE, HKCIEPUMEHT (peajbHBbIi WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u
o/ TeM IporpaMMbI Beero KonTposibHbIe IIpakTHyeckue JuiekTpoHHbIE (UG POBHbIE)
padoThI padoTshI o0pa3oBaTe/bHbIE PeCypChl
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopona.Ilonstue o 8 1 bubnuoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumuideckux 371eMeHToB /1. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTENbLHO-BOCCTAHOBHTEIbHbIE pPeaKuuu
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[Tepuonnueckuii 3aKOH U
31| moumenemos L1 7 biGiorera LIOK
' T https://m.edsoo.ru/7f41837c
Mengaene-eBa. CtpoeHue
aToMa
| e 8
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH
Hroro no pazuen 15 bubmmorexa LIOK
pasaeiy https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubnmorexa LIOK
P P https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68 5
10 ITPOI'PAMME
9 KJIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
HanmenoBaHue pa3jeiioB 4 TeM
Ne n/m Koutpoabubie IIpakruueckue (uupposbie)
MPOrpaMMbI Bcero
padoTbl padoThbI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3jen 1. BemecTBo U XuMHu4ecKHe peakun
[ToBTOpEeHue U yriydieHne 3HaHui bubnnoreka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 bubnmoreka [JOK
' peaknuit https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKAST JUCCOLIHAITHSI. 8 1 1 bubnmoreka [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

https://m.edsoo.ru/7f41a636
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Hroro no pasneny

Paznen 2. HeMeTaJJIBI M X COeAUHEHUS

17

21 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubnmoreka [JOK
' anemeHTOB VIIA-rpynmsbl. ["anorens https://m.edsoo0.ru/7f41a636
, Oo6mast xape\lflT:pHcha XgMI/I‘IeCKf/IX . BuGmiorexa LIOK
' DIICMEHTOB TPYHIBL -€pa 1 ee https://m.edsoo.ru/7f41a636
COCIMHCHUS
- Oo6mast xapz\ljiepncmxa );I/IMI/I‘{(;CKI(;)X , BuGmiorexa LIOK
' OIENCHTOB TPYIIbL A3OT, @OCop 1 https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
| Semmme—
' . PYHIBL pos https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCITUMHCHUS
Uroro mo pazneny 25
Pa3jnen 3. MeTaiibl U MX COeIMHEHUS
3.1 OO1re CBOMCTBA METAJIIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiine MeTauibl U UX COCTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BeriecTBa u MaTepHabl B )KH3HU YEIOBEKA 3 https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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