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1. IMosicHUTEIBLHASA 3ANMMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COZEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHUE 110 pa3JesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, OIPEAEISAET KOJIUUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO II0CIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTE 00y4aroIuXcsi, ONPEeIIIeT BO3MOKHOCTU IpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 0O0yUYeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPECTaBICHUN O MAaTePHUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €UHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (P OPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHUss B OOYYEHHWH XMMHUU OO0ECTIEUMBAIOTCS CHEU(UKON COAepKaHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHH XUMHUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMBl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJYyYEHHS U3y4aeMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJIBHOM U yueOHO-MCCIIEJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBUl O€3011acHOI0
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

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

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY INPUHATHIO pPEIIEHUN, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U pAa3BUTHE CIIOCOOHOCTEN K XUMUH;

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

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOU ESITEIBHOCTH;

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



—pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1ee Ynciio 4acoB, OTBEACHHBIX IS M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kimacce — 68
4acoB (2 yaca B HEJIEIO).

2. Conep:xaHue y4eOHOro npeaMera, ydeoGHOro Kypca

8 ki1ace

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUK B KU3HU 4Ye€lIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTtB. [lonstue o
METO/ax MOo3HaHMs B XUMHUU. UncThie BemecTBa U cMecu. CiocoObI pa3/ieieHus] CMECei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XHMHYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®uznyeckue M XUMHUYECKHUE SIBJICHMS. XUMUYECKas peakuus U €€ IMpU3HAKU. 3aKOH
COXpaHEHMSI MAcChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJIOBaHHWEM, HW3YUYE€HHE U ONMHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
MIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KMCIIOTOMN) SIBJIEHUH, HaOII0ieHNE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiui (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau Menu (l), m3ydenue crnoco6oB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, JAUCTHILIALMA,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIO/IeHHEe U OINHCaHue
pE3yJbTAaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/1aHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucnopona B mpupojie, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peaKkIi TOPEHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CrocoObl MoOJlydeHUs KUCIOpoJa B Jlaboparopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/ia.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxokaeHue Bojgopona B MPHUPOJAE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! motydeHus. Kucinotsl u conu.

Monsipablit 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM.



®usnueckue cpoiictBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOpMMOCTh BellecTB B BOAE. MaccoBas 10is BellecTBa B
pacTtBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHuUA. Poib pacTBOpOB B IpHUpOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kitaccubukanus OKCHIIOB:
coseoOpa3zymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronue. Homenknatypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcnoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @undyeckue U XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBOWcCTBa cosie. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIMpeeNieHue COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHUE, COOMpaHue,
pacro3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOpOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKpallleHUus TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaoM wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPHUATIOB), HAOMIOACHHE 00pa3IIOB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajblleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIICAOBAHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOI0/IeHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT U IIENIOYel, M3ydyeHHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, NOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, pELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baxuelnme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsATHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIEC ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THIPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYeCcKHX »diemeHToB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumudeckux siemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. Du3nueckuid CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHUMHYECKOrO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leprognueckoi cCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi.  OKHCINTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TrOpeHUE, PEaKuu Pa3ioKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIOJIb30BAaHME KaK OOLIMX €CTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0ue ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAy4HbIH (hakT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJIKW3,  CHUHTE3,  KiIaccu(pUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 knacc

BenecTBo 1 XUMHYeCKasi peaKIusi.

[lepnonnueckuit  3akoH. Ilepuogmdeckas  cuctemMa  XMMHMYECKHUX  JJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoli CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKHX BeIIEeCTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KJjaccaM HEOPraHWYECKHUX COEIMHEHUM, FeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XuMUyecKuX peakiuil Mo pa3IudHbIM MPU3HAKaM (110 YHUCIY U COCTaBY
YYacTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTUIO KaTaiuszaropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH xuMmHuueckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanu3e. lloHsatne o XumuueckoM paBHOBecHU. @DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, ANEKTPOHHBIN OanmaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaxkuu. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUH C HCIOJIb30BAHMEM METOJa DJIEKTPOHHOTO
GanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOINUTHI. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconnanuu. CHIbHBIC U CTa0bIe DJIEKTPOIUTHI.



Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkuil HOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHHSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
NpeJCTaBICHUNA 00 SJIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBL
[TonsiTe 0 ruIpoOIN3€E CONEH.

XUMHYECKUNA SKCIOEPUMEHT: O3HAKOMIIEHHME C MOJECISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (rpaduTa U aiamasa), CI0KHBIX BEIIECTB
(x10puma HaTpus), MCCIEAOBAaHUE 3aBUCUMOCTHM CKOPOCTM XUMHYECKOM peakuuu OT
BO3/ICHCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIETOBAHHUE IIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAMM  KUCJIOT, I1ieqoued W coseld  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX MPHU3HAKKA MPOTEKAHUS PEeaKiuit
WOHHOTO oOOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Ta3a, 00pa3oBaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHM (TopeHue, peakiuu
pa3joXKeHUsl, COCAUHEHMs), paclO3HABaHME HEOPraHMYECKMX BELIECTB C  ITOMOLIBIO
KauyeCTBEHHBIX PEaKLUii Ha HOHBI, PEeIlIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJuibl U MX cOeJUHEHUS.

OOmiast xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHbBIE
crerieHu okucieHusi. CtpoeHne W (PU3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCIHCTBHE C MeTaulaMH, HeMeTaulaMH,
miesnoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOPOBOAOPOIa Ha OPraHu3M uenoBeka. BaskHelme Xiaopuabt
U X HaXO0XJIEHUE B IPUPO/IE.

Obmass xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENICHU OKHUCIICHHUSL.

CtpoeHrne ¥ (QuU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa U CEpHI.
AmtoTponHbie MOAU(HUKAIIMK KUCIOPOAa U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, GU3NYECKUE U XUMHUUECKHe cBoiicTBa. OKCHIBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX
okcunoB. CepHasi KucloTa, (U3NYECKHEe W XUMHUYECKHE CBOICTBa (0OIIME Kak MpeACTaBUTEINS
KJlacca KUCJOT U crenuduueckue). XMMHUYECKUE PEaKklnu, JeKaIIHe B OCHOBE MPOMBIIUIEHHOTO
crioco0a moyiydeHusi cepHou KHCIOTHL. [lpumenenue. Conu CepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbpaT-uoH. HaxoxneHnue ceppl U €€ COeTUHEHHMH B NpHUpoOae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled cpeibl COeAMHEHUSAMU cepbl (KUCIOTHBIE IOXKAH, 3arps3HEHHE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPAILCHHS.

OObmiass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIICHHUS.

A3oT, pacnipocTpaHeHue B pUpPoJe, GU3NUECKHe U XUMUYECKHe cBoiicTBa. KpyroBopoT
azoTa B mpupoae. AMMHUAK, €ro (U3NYECKUE M XUMHUYECKHE CBOICTBa, IMOJy4YeHHUE U
npumenenue. Conn aMMOHMS, WX (QU3NYECKHE M XUMHUYECKHE CBOMCTBA, INpPUMEHEHHUE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoixydeHue, Gu3nuecKue u
XUMHUYECKHE CBoicTBa (0OIIMe Kak IMpeAcTaBUTENsl Kilacca KHUCJIOT U CHelU(pHUYECKHe).
Hcnonk30oBaHWe HUTPATOB U COJEH aMMOHHMS B KayeCTBE MMHEPAIbHBIX YIOOPEHUH.
XVUMHYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeibl COCTUHEHUSMHU a30Ta (KUCIOTHBIE MOXKIH,
3arpsiI3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

®ocdop, amnorponHsle Mogupukanuu hocdopa, GU3NIECKUe U XUMUUYECKHE CBONCTBA.
Oxkcun docdopa (V) u dhocdhopHas kucioTa, GU3NIECKUe U XUMUYECKUE CBOKCTBA, MOIYUYCHHUE.
Hcnonp3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

OOmass xapakrepuctuka syeMeHTOB |V A-rpymmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnoTponHble MOAW(DUKALMYU, PACOpOCTpaHEHUE B Mpupoje, (pusnueckue u
XUMUYECKHE CBOMCTBA. Ancopbums. KpyroBoport yriepoaa B mpupozae. OKcuapl yriepona, ux
dbuznyeckne W XMMHYECKHE CBOWCTBA, JIEHCTBHME HA JKMBBIE OPTraHU3MBI, MOJIyUYCHUE H
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NpUMEHEHHEe. DKOJOTHYECKUe MpoOJaeMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoxaa (IV), rumoresa
rJ100aNbHOTO MOTEIUICHHs KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas KucioTa U e€ coiu, MX
¢u3nueckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHUE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-uOoHBI. Mcronb30BaHue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayasibHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSX yriepoja
(MeraH, 3TaH, OSTWIEH, alETWIEH, 3TaHOJ, IJMULEPUH, YyKCycHas kuciora). I[lpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Tra3, HedTh), MPOAYKTHI UX mepepaboTKu
(OeH3uH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

[TonsiTre 0 OMONTOrMUECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OesiKax, yriieBoAgax — U UX POJIH B
YKU3HU 4eJIoBeKa. MareprallbHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢usmueckre M XHUMHUYECKHE CBOMCTBA, IOJNyYE€HUE M IPUMEHEHHE.
Coenunenus kpemHusi B mnpupojae. OOmme mnpencraBieHus o0 okcuae kpemuusi(lV) u
KpeMHUeBOU kucnore. CUIMKAThl, UX UCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH.
Baxwneiimme cTpouWTenbHBIE MaTepHalbl: KEepaMHKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300eTOH.
[Tpo6yieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM KHU3HU.

XUMUYECKUI HKCIEPUMEHT: HM3y4eHHE OOpa3l0OB HEOPIaHWYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, MPOBEJICHHE KAYECTBEHHBIX pEaKIUid Ha XJIOPUA-UOHBI M HAOIIOACHUE
NPU3HAKOB HMX TMPOTEKAHHs, OIBITHI, OTpaKarolmue (QU3MUecKue W XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB U UX COCTUHEHHI (BO3MOXKHO HCIIOIb30BaHHE BUAECOMATEpUAOB), O3HAKOMIICHUE C
oOpasnamMu XJIopu10B (TaJOTeHU]IOB), O3HAKOMJIEHUE C O0pa3laMu cepbl U €€ COCTUHEHUSIMU
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEPHANIOB), HAOIIOJEHUE Ipoliecca OOYrIMBaHUS caxapa
MOJ JACHUCTBHUEM KOHILIEHTPUPOBAHHOMW CEPHOM KHCJIOTHI, W3YyYEHHE XHUMHYECKHX CBOWCTB
pa30aBICHHON CEepHOW KHUCIOTHI, MPOBEACHHE KA4YeCTBEHHOM peakiuu Ha cynb(ar-uoH u
HaOJI0/IeHue NpU3HaKa €€ MPOTEeKaHWs, O3HAKOMIJICHHE C (PU3MYECKHMMM CBOWMCTBaMHU a30Ta,
dochopa M uX coeauHEHUH (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpPUAIOB), oOpazmamMu
a30THBIX U (ochHOpHBIX YHOOpEHHIA, MOJTy4YeHHE, COOMpaHHMe, PACIO3HABAaHUE WM H3Y4YCHUE
CBOICTB aMMMaka, MPOBEJCHHE KAueCTBEHHBIX peakIMii Ha MOH aMMoHUS U ¢ocdar-uoH U
M3Yy4YEHUE NMPU3HAKOB UX MPOTEKaHMsI, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI
C Me/IbI0 (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPHAIIOB), H3YUYE€HHE MOJIENIeN KPUCTAIUIMYECKUX
peméTok anMasa, rpaduTa, QymiepeHa, 03HAKOMIICHHE C MPOIECCOM aJICOPOIIMH PAaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM NPOTHBOTrasza, MOIy4YyeHHUE, coOHpaHue,
pacro3HaBaHHe M U3yUY€HUE CBOMCTB YIJIEKUCIIOrO ra3a, IpoBeJeHNe KaUeCTBEHHbBIX peakluii Ha
KapOOHAT W CHJIMKAT-MOHBI M H3y4eHHE TPU3HAKOB HX TNPOTEKaHUS, O3HAKOMIICHHE C
OPOAYKIMEH CUIMKATHOW HPOMBINUIEHHOCTH, PEIIeHHE SKCIEPHMEHTANbHBIX 3a/ad 10 TeMe
«BaxuHelme HeMeTaIbl U UX COSAUHEHUS».

Metanibl M MX COeIMHEHMUS.

OOmiass xapakTepUCTUKAa XWMHUYECKHUX DJJIEMEHTOB — METAIJIOB Ha OCHOBAHUU WX
nonoxkenus B [lepuonnueckoit cucreme xumuyeckux sneMeHToB .M. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckas CBs3b M METAJUIMYecKas KpUCTAJUIMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsSOKEHW MeTauioB. PU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTayuioB. OOIIMe crocoObl MoaydyeHus MeTamioB. [IoHATHE O KOPpO3MM METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenouynsle MeTauibl: nosnoxenue B Ilepuonuyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpOEHHE MX aTOMOB, HaXOXJAEHUE B npupozae. Puznueckue u XMMHUECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanwus. [Ipumenenne
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[IlenouyHO3eMeNbHBIE METAJUIBl MArHUA W KajbUui: mojiokeHue B [lepmoanueckoit
cucrteMe xumuueckux avieMeHToB J[.U. MeHneneeBa, cTpoeHME HX aTOMOB, HaxXOXICHHUE B
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npupozae. PuU3snyeckue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeulune coennHeHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUS.

AmoMuHuii: nonoxeHue B llepuoauyeckoil CUCTEME XUMHUYECKMX 3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aToMa, HaxoxaeHue B npupone. dusmyeckne M XUMHUYECKUE
CBOICTBa amOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCUIA M THAPOKCUAA ATFOMUHUSI.

Kenezo: mnonoxenue B Ilepmonnueckoid cHUCTeME€  XMMHUYECKHX  3JIEMEHTOB
J.1. MenneneeBa, CTpoeHME aTroMa, HaxoxkaeHue B npupone. dusmyeckue M XUMHUYECKUE
cBorcTBa kene3a. OKCuabl, THAPOKCUIBI U comu coiu skenesa (I1) u xenesa (I1l), ux cocras,
CBOICTBA U MOJy4YCHHE.

XUMUYECKHI SKCHEPUMEHT: O3HAaKOMIIEHHWE C 00pa3llaMM METa/lIOB M CIUIaBOB, HX
(GU3MYECKUMU  CBOWCTBAMH, W3YYCHHE pE3YyJbTaTOB KOPPO3UM METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEpUaIoB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHUA KAJIbLIUS U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIb30BAHKUE BUCOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOBI,
mpolecca TOPEeHUs Keje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BAaHHE BHAEOMATEpUATIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIU Ha MOHBI (MarHusi, KajabIus, aTlOMUHUS, [IUHKA,
xkenesa (II) u xeneza (ll), menu (Il), HaOmromeHHe W ONHMCAHHWE TMPOIECCOB OKPAITMBAHUS
MJIaMEHU MOHAMM HATPHs, KU W KaiblUs (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
uccienoBanre aM(OTEPHBIX CBOMCTB TMAPOKCUAA aTIOMUHUS U TUAPOKCHIA LIMHKA, PElICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHeie MeTajibl U UX COCIUHECHUSI.

XuMHUA ¥ OKpY KAKOLIas cpejaa.

BemectBa u MaTepuaibl B MOBCEIHEBHOM JKM3HU 4elloBeKa. be3onacHoe ucnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XuMudeckoe  3arps3HEHHE  OKpyXKaroled  cpenbl  (mpelenbHas — JIOMycTUMas
KoHIIeHTpanus Bemects (nanee — [1/1K). Posib XxuMuu B periieHun 3KOJIOTHYECKUX TPOOIeM.

XUMUYECKUH OSKCIEpUMEHT: H3ydyeHUue OO0pas3l[oB MaTephanoB (CTEKIO, CIUIaBbI
METaJUIOB, MTOJIMMEPHBIC MAaTEPHAIIbI).

MesknpeaMeTHbie CBA3H.

Peanuzarust MeXMpeIMETHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
yepe3 HCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAyuHbIM (akT, THUMOTE3a, 3aKOH, TEOpus,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: marepus, aTroM, OJEKTPOH, MTPOTOH, HEHUTPOH, HOH, HYKIHWJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUU 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TURJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, sKOCHUCTEMa, MUHEpaIbHBIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MMOPOJbI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

3. [lnanupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOT0 NMpeMeTa, yueOHOro Kypca

JIN4YHOCTHBIE pe3yabTaThl.
JINYHOCTHBIE pE3yNbTaThl OCBOGHMS IPOrpaMMBbl OCHOBHOIO o0Imiero oOpa3oBaHUs
JIOCTUTAIOTCSl B X0/1€ OOy4YeHHUs] XMMUU B €IMHCTBE Y4eOHOI M BOCHUTATENIbHOMN JEeSATENbHOCTH B



COOTBETCTBUU C TPATUITMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBCHHBIMU
[IEHHOCTSIMH, TPHHITHIMH B OOIIECTBE MpaBUJIaMH M HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIUXCsl.

JIMYHOCTHBIE PpE3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAMOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH IMO3MTHBHBIX IICHHOCTHBIX OPHCHTAIIMH M PACIIMPEHUE OIbITa JCATEIBHOCTH Ha ¢
OCHOBEC, B TOM YHCJIC B YaCTH:

1)naTpuoOTH4€eCKOro BOCIIMTAHUS

IIEHHOCTHOTO OTHOIICHHSI K OTEUYECTBEHHOMY KYJBTYPHOMY, UCTOPHYECKOMY M HAYYHOMY
HacjaeAWio, TOHMMaHUs 3HAUYCHUS XUMHUYECKOW HAyKH B JKU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWHQOpPMAIMEH O TEPEIOBBIX JOCTHKCHHUSX WU OTKPBITHUIX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aUNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOICTBE MHpa
M 0O0ILIECTBA;

2)rpas>KIaHCKOro BOCIIUTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOpPMaxX M TMPaBUJIaX MEXKIJIUYHOCTHBIX OTHOIICHHHN B
KOJICKTHUBE, KOMMYHUKATUBHON KOMITETCHTHOCTH B OOIIECTBECHHO IOJIC3HOM,
y4eOHO-UCCIIeIOBATENILCKON, TBOPYECKOM U APYrUX BHJAX JCSITENbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM AESTENbHOCTH MPH BHINOJHEHUHM Y4eOHBIX, MO3HABATENbHBIX 3ajad,
BBITIOTHEHUN XUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUI0O W B3aMMOIOMOIIM B TMpOIECCe ATOW y4eOHOH NeATebHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHUE U TTOCTYIIKM CBOMX TOBAPHIICH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3)eHHOCTH HAYYHOTI'0 O3HAHMS:

MUPOBO33PEHUECKHE  MPEACTaBICHUS O  BEHIECTBE W XMMHYECKOM  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKM M COCTABJISIIOIIME OCHOBY ISt
MMOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUS TIPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPHUPOTHON CpPeoil, O POJIM XUMHUU B IO3HAHUHU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHBBI, HANpaBJIEHHbIE Ha TIOJYYCHHE HOBBIX 3HAHUW 110 XHUMUH,
HeoOxonuMble Il OOBSCHEHUS HaAOMIOaeMBIX TMPOLIECCOB U SBICHUI, TO3HABATEIbHOM,
MH()OPMALIMOHHON M YUTATENBCKON KYIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON paboTHI ¢
y4eOHBIMU TEKCTaMHU, CIPABOYHON JUTEPATYpOi, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
MH(POPMAIMOHHBIX TEXHOJOTHI;

WHTEpeC K OOYYEeHHI0O W TO3HAHWIO, JTH00O03HATEThbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOM U HCCIENOBATENbCKOW JAEATEeIbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH U YPOBHS OOY4YCHHS B JaJIbHEHUIIIEM;

4)(popMUPOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU KU3HH, OTBETCTBEHHOT'O OTHOILIEHHUSI K CBOEMY 3J0pPOBBIO, YCTAHOBKHU
Ha 3JIOpOBBIA 00pa3 >KU3HH, OCO3HAHUE TIOCIEACTBHA W HEMPUSATHE BPEIHBIX MPUBBIUEK
(ymoTpeOneHrs aJkoroJisi, HApKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOJIOECHUS TIPaBHII
0€301acHOCTH MPU 00paIEHNN ¢ XUMHUYECKHMHU BEIIECTBAMH B OBITY M peabHOM KH3HU;

5)TpynoBOro BOCHUTAHUA:

HMHTEpEC K MPaKTUYECKOMY H3ydeHHUI0 Tpodeccuil u Tpyaa pa3inuyHOTO pojia, YBAKECHHE K
TPYAY U Pe3yJIbTaTaM TPYJAOBOH NEATETLHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS TIPEIMETHBIX
3HaHWH MO0 XUMHH, OCO3HAHHBIN BHIOOp MHAMBUAYATHLHON TPACKTOPHH MPOJAOHKEHHUS 00pa30BaHUs
C y4€TOM JMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
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MoTpeOHOCTEH, yCIEeMHON MPOPECCHOHAIBHON JIEATEILHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTB aJalITUPOBATHCS B MPO(ecCHOHANBHOM cpejie;

6)3K0J10rMYeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKU IIeJIeco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK HMCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHHMMAaHUE LIEHHOCTU 3J0pOBOro M 0e€30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO, OCO3ZHAHUE
[IEHHOCTU COOJIOJICHHSI MPaBWI OE30MacHOTO MOBEIEHUS NpH paboTe ¢ BEmeCTBaMH, a TaKkKe B
CUTYaLUSX, YTPOXKAKOIIUX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydyaeMble MPU HU3yYEeHUU XHUMUU, JJIS PELIeHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOUIEH MPUPOJHON CpENoOW, Uil TOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJBbTYPbI, OCO3HAHHS TJIOOATBLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM W IMyTel WX pelieHus
IIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[M03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLMAJIBHON IIPAKTUKE.

MeTanpeamMeTHblie pe3yJabTaThl.

B cocraBe MeranpeaMeTHBIX pPE3YJIbTaTOB BBIICISAIOT 3HAUYUMbIE JUIsI (POPMUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble TMOHATHUS (3aKOH, TEOpHs, MPHUHIMI, THUMOTe3a, (PaKkT, cCHUCTeMa,
MPOLIECC, SKCIIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
MpeaMeTax M MO3BOJISAIOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAy4YHOM KapTHHE MHpA, U YHHUBEpCAJIbHbIC Y4eOHBIC ACHCTBUA (TMO3HABaTEIbHEIE,
KOMMYHHKATHBHBIC, PETYISATHBHBIC), KOTOPBIE OO0CCIIEUMBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue aeicTBus:

YMEHUS MCTOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TP OCBOCHUH 3HAHUMN: PACKPHIBAThH
CMBICJT XUMHYECKHUX MOHATUH (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C IPYTUMU TOHSATUSMHU), UCIIOIH30BATh MOHATHUS IJi OOBSACHEHUS OTIEIbHBIX (JAKTOB U SIBICHUH,
BBIOMPATh OCHOBAHUS W KPHUTEPUU IS KIACCUPUKAIMH XMUMHYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU U3YYCHHS, CTPOUTH
JIOTUYECKHE pacCyXAeHHs (MHIYKTHBHBIC, ACAyKTHBHBbIC, 1O aHAJOTHH), AeNaTh BBIBOJABI U
3aKJIIOYEHUS;

yMEHUE TPHUMEHSTh B MPOIECCE IMO3HAHUSI MOHATHS (MIPEAMETHBIE M METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHUMHH, TMPEOOpPa3OBhIBATh HIUPOKO
MpUMEHsIeMble B XMMHH MOJEIbHBIC MPEICTaBICHUS — XUMHUYECKHH 3HAaK (CHMMBOJ DJEMEHTA),
XxuMuueckas (opMmyna U ypaBHEHHE XHMHMYECKOM peakuud — TpU pelieHud ydeOHo-
MO3HABATENIBHBIX 33724, C YIETOM ITUX MOJEIBHBIX MPEICTABICHUN BBISIBIISTh U XapaKTePU30BaTh
CYIIIECTBEHHBIC MPU3HAKU M3YYaEMBIX OOBEKTOB — XMMHMUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
BBISIBJISTH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSI3U U MTPOTUBOPEUHS B M3yU4aeMBbIX
npoliieccax U SBJICHUSIX.

Ba3oBble uccienoBareibCKue AeidCTBUA:

YMEHHE HCTOIB30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHMS, a TaKXKe
B KayecTBe OCHOBHI JUIsI (pOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABWILHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

MpuoOpeTeHne OmNbITa MO IUIAHWPOBAHWIO, OPTaHM3allMd W TMPOBEICHUIO YYEHUUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOJIOM IPOIECcCa, CAMOCTOSTENHHO MPOTHO3UPOBATH €T0

11



pe3ynbTar, (GOopMyJIHpoBaTh OOOOLICHMS W BBIBOJABI IO pE3yjibTaTaM IPOBEAEHHOIO OIbITA,
WCCIICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOM paboTe.

Pabora ¢ undopmanmeii:

yYMEHUE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3JINYHBIX BUIOB U
¢dbopM mpeacTaBieHUs, MOJIy4aeMyI U3 Pa3HbIX MCTOYHHUKOB (HAay4yHO-IOMYJISIpHAs JMUTEparypa
XUMHUYECKOIO COJEp KaHMsl, CIIPaBOYHbIE 1TOCOOMs, pecypchl HTEepHETa), KpUTUUECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHATh PAa3JIMYHbIE METOABI U 3alpoChl IPU MOMCKE U 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX ISl BBINOJIHEHUS y4eOHBIX M IO3HABATEIbHBIX 33734
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OIbITa B O0JACTH HWCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUM, OBJAJECHHUE KYJIbTYPOH AKTUBHOI'O MCIIOJIb30BAHUS PA3IUYHbBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTHUMAJIbHYIO (OpMy IpeAcTaBiIeHUs
uHbOpMallMM M WIUIIOCTPUPOBATh pELIaeMble 3a7ayd HECJIOKHBIMU CXEMaMH, JAuarpaMMaMi,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHME HCIIONIb30BaTh M aHaJU3UpOBAaTh B IIpoliecce Y4YEeOHOM M MCCIEA0BaTENbCKOM
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJILCKOT0 X03sICTBA M TPAHCHIOPTA Ha
COCTOSIHUE OKPYXKAOIEeH MPUPOIHON Cpebl.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

yMEHUS 337aBaTh BOIPOCHI (B XO/1€ IHAJIOTa U (UJTK) AUCKYCCHH) TI0 CYIIECTBY 00CYX1aeMOn
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTEIIBHO BHITIOIHEHUS MPEIIOKEHHON 331a4u;

YMEHUS MPEJCTABIATh NOJYUYEHHbIE Pe3yJIbTaThl I03HABATEIbHON JAEATEIbHOCTH B YCTHBIX U
IUCHbMEHHBIX TEKCTax; JelaTb IPE3EHTAlMI0  pPe3yJIbTaTOB  BBIIOJIHEHHS  XUMHYECKOI'O
SKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JA0OPAaTOPHOM pabOTHl MO MCCIEIOBAHHUIO CBOWCTB
BEIIECTB, YICOHOTO MPOCKTA);

YMEHHUSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOM I103HABaTEIbHOM M
HCCIIEI0BATEIbCKON NEATEILHOCTH NP PELICHUH BO3HUKAIOIMX MTPO0JIeM Ha OCHOBE y4éTa 0OLIMX
MHTEPECOB U COTJacOBaHUs MO3ULUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIE€HCTBUI, ONpeeleHe KPUTEPUEB MO OLEHKE KauecTBa BHIMOJIHEHHON
paloThI U ApyTHE).

PeryassTuBHbIe yHHBepcaabHbIe Y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO OINpPEAENATh LEIN ACSITEIbHOCTH, IIaHUPOBAaTh, OCYLIECTBISATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JE€SITENIbHOCTh, BEIOMpATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUs YUeOHBIX U O3HABATENBHBIX 33/1a4, CAMOCTOATEIbHO COCTaBIATh
WIA KOPPEKTUPOBATH NPEAJIOKEHHBIN aIropuT™M NEHCTBUN NMpHU BBHINOJHEHUHU 33JaHUN C y4ETOM
MOJIyY€HUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKUHUsAX, OLIEHHWBATh
COOTBETCTBHE IOJYYEHHOIO pe3ylbTaTa 3asBJIEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIOBUH 3alaHUM.

IIpenmerHble pe3yJbTaThl.

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOGHHMIO 00S3aTEIBHOTO  COAEpIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHO pabouell NpoOrpaMMoi, BBIAEISIOT: OCBOEHHBIE
00y4aroIMuMUCs HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBHM, crieninduieckre s npeAMeTHON
obnacti «XUMHS», BUIBl JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTaltH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K kxoHny oOydyenuss B 8 kiacce mpenMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHUI:
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pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHM: aToM, MOJEKYJa, XUMHUYECKUU
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAsA aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas JOJsA XUMUYECKOIO DJJIEMEHTa B COCJUHEHUH,
MOJISIPHBIA 00BEM, OKCUJ, KHCIIOTA, OCHOBAHUE, COJIb, JJIEKTPOOTPHILIATEIILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYEcKas peakius, KiaccuuKalus peakiuil: peakuuud COeIUHEHMUS,
peaKkuuu pa3jaokKeHHs], peakluy 3aMelIeHUs, peaklluu 0OMeHa, SK30- U SHJIOTEPMUYECKHE
peaKiuu, TEIIOBOM YPPEKT peakiuu, Aapo aToMa, FICKTPOHHBIA CIIOW aroma, aTOMHast
opOuTanb, paguyc aromMa, XMMHUYECKas CBS3b, HOJSpPHAS W HEMOJIAPHAs KOBaJICHTHAas
CBA3b, HWOHHAasl CBS3b, WOH, KATHOH, AaHHUOH, pPACTBOpP, MAaccoBas JOJs BELIECTBA
(mpoleHTHAas KOHILEHTpalKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMYECKUX IOHATUA W NOPHUMEHATH 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUN;

HCIOJIb30BaTh XUMHUECKYIO0 CUMBOJIMKY JUIsl COCTaBIEeHUsS (DOPMYII BEIIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIUI;

OTNpEAENATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTElEHb
OKHCJICHUSI JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY ~ KJacCy COCAMHEHWH 1o QopMmynaM, BHJI XHUMHYECKOW CBSI3U
(xoBaJIeHTHAs! M1 HOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cmbici [lepmoanueckoro 3akona JI. M. MeHneneeBa: J€MOHCTPUPOBAThH
[NOHMMAaHUE TEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XHMMHYECKUX 3JIEMEHTOB OT HUX
nonoxenusa B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTapo;

ONMMCHIBATH U  XapakTepu3oBaTh Tabnauunyro ¢Gopmy Ilepuoanueckoit cuctemsl
XUMUYECKUX JJIEMEHTOB: pa3jiMuaTh IOHATUS «TJIaBHas mnoarpymnmna (A-rpymnmna)» u
«mmobounass moxarpynma (b-rpynma)», wmample W OoJblIME TEPUOABI, COOTHOCHUTH
o0o3HaUYeHUsI, KOTOpble MMelTcs B Tabnuie «llepumomuyeckas cucteMa XUMHYECKHX
snemenToB JI. . MenneneeBa» ¢ 4YMCIOBBIMH XapaKTEpUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (cOCTaB U 3aps] sAapa, oOIee 4YHuCIo DSJIEKTPOHOB H
pacnpe/iesieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIACCU(PUIIUPOBATh XWMHUUYECKHE DJIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XMMHUYECKHUE
peakiuu (MO 4YHMCIYy W COCTaBY YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOJATBEpXJasi  ONHMCAHME  IpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHM OT MX KadeCTBEHHOT'O COCTaBa,
BO3MO’KHOCTH TIPOTEKAHUSI XUMHUYECKUX TIPEBPAIIEHUN B PA3INYHBIX YCIOBHSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo (GopMyJie COETUHEHHS, MACCOBYIO JIOJII0 BEIECTBA B
pacTBope, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInuu;

MPUMEHSATh OCHOBHBIE OIEPAMU MBICIUTEIBHON JEATEIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, O0O00IIEeHHEe, CHUCTEMATH3aIUI0, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEeHHMsS] CBOWMCTB BEIIECTB U XUMHUYECKUX PpEaKIIUH,
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CCTCCTBCHHO-HAYYHbBIC MCTOJbI IMO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,

SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);

® CJICOOBAaTh

ImpaBujiaM

I1OJIB30BaHUA

XUMHUYECKOUN

Mocyiol |

71a00paTOPHBIM

o0opy/moBaHUEM, a TaK)Ke MpaBWIaM OOpalICHHs] C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMHA 110 BBIITOJIHCHUIO Ha60paTOpHBIX XAUMHUYCCKUX ONBbITOB IIO IOJYUYCHUIO U

coOMpaHHI0 Ta3000pa3HbIX BEMIECTB (BOIOpOJAa M  KHCIOPOJaA),

IIPUT'OTOBJICHUIO

pPacTBOPOB C ONpEACIEHHON MacCOBOM J0JIel PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U
MPOBOJNTh XMMHUYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB IIENOYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTAICNH, METHIOPAHK U IPYTHE).

8 KJIACC

Ne HauMeHoBanue

n/n pasaeyioB U TeM
NPorpamMmbl

4. TemaTHuecKoe IJIAHUPOBAHUE

KoJsnuyecTBo 4acoB

Bce-
ro

Kourpoas- IIpakTuHuec-
HbIE KHe padoThl
padoThI

Paznen I.HepBOHa‘la.ﬂbele XUMHYECCKHUEC ITOHATHH

XUMHS — Ba)kHas
00J1acTh
€CTECTBO3HAHHUS U
MPaKTUYECKOM
JIeSITEILHOCTH
YeJIOBEKA.

11

BemectBa n
XUMHUYECKUE
peaKInu.

1.2

Hroro no pazneny

Pasjnen 2.Baxuneiimme npeacTaBuTe/ i HEOPraHNYECKHUX BelIeCTB

Bosnyx. Kucnopon.

15

20

DJIEeKTPOHHbIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/7f41837c

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

bu6anoreka LIOK

2.1 Ionsrae 06 ) 1 https://m.edsoo.ru/7f41837c
OKCHaax.
29 Bognopona.Ilonstue o 8 1 1 bubmuoreka [JOK
) KHCJIOTaX U COJISIX. https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl.
bu6nuorexa [IOK
2.3 Ionsrne 06 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUIX.
@)
24 neopramCKHX 11 1 1 Bubmiorexa LIOK
' p o https://m.edsoo.ru/7f41837c
COCINHCHUMU.
Hroro mo pazneny 30

Paznea 3.1lepuoanuecknii 3axkoH u Ilepuoagnueckasi cucrema xumuieckux sJjiementon . H.
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MenneneeBa. CtpoeHne aToM0OB. XUMHU4YecKasi CBA3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

3.1

[Tepuoanueckuii
3aKOH U
IIepnonnueckas
cucremMa
XUMHUYECKUX
anemenToB /l. M.
Meneneesa.
CtpoeHue aToma.

bu6nunoreka LIOK
https://m.edsoo.ru/7f41837c

3.2

XuMmuyeckast CBSI3b.
OKHCIIUTEILHO-
BOCCTaHOBUTEJILHBIE
peaxiuu.

Hroro no pasneny

15

bu6nunoreka LIOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

68
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9 KIIACC

KoJsinuecTtBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pasaesioB u (uu¢posrbie)
n/n TeM NPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
pecypchbl
Paznen 1. BemecTBo ¥ XMMHUYECKHE PeaKIMU
[ToBTOpEHUE U yriryOaeHue
P YLy Bubsmorexa LIOK

1.1 3HAHUW OCHOBHBIX Pa3/eiiOB 5
Kypca 8 kjacca

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

12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka [JOK
' XHUMHAYECKHX PEaKIUii https://m.edsoo.ru/7f41a636
1.3 3;55;1’22“;?‘*;";;3%%% 8 bubmorexa LIOK
' JUMCCOLHATIL https://m.eds00.ru/7f41a636
pEaKIuu B pacTBOPAx
Uroro no pazneny 17

Pa3pen 2. HemeTa bl M HX COeIUHEHUS

OO6mras xapakTepucTHKa

2.1 XUMHUYECKHX DJIICMEHTOB 4
VIIA-rpynnsl. ["anorenst

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

OO6mrast xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB

2.2 VIA-rpynnsi. Cepa u eé 0
COETUHEHHUSI
23 OO611ast xapakTepucTHKa 7

XAUMUYECKHX 31eMeHTOB VA-

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bubmoteka [IOK
https://m.edsoo0.ru/7f41a636
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rpymmbl. A30T, pocdop u ux

COCIUHCHUS
OO01mas xapakTepucTuKa
24 XAMHYECKUX DJIEMEHTOB 8 bu6mmoreka I{JOK
' IVA-rpynmel. Yriaepon u https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHCHUS
Hroro no pazmemny 25
Pasznen 3. Meraibl M X COeAMHEHNSA
. bu6moreka [JOK
3.1 Obmue CBOHCTEA METANIOB 4 https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaibl U uxX 16 bubmoteka [IOK
' COEUHEHUSA https://m.edso0.ru/7f41a636
Nroro no pazneny 20
Paznen 4. XuMus U OKpY:KawIIas cpeaa
41 BemectBa n maTepuaisl B 3 bu6mmoreka [JOK
' ’KU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazaemny 3
Pe3epBHOE Bpems 3 bubmorexa LTOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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5. [ToypouHoe mJIaHUpPOBaHUE

8 KUIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB
Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

IIpenmer xumuu. Posb XUMUU B )KU3HU YeJIOBEKa.
Tena u BemecTna.

[ToHsATHE O METOIAX MTO3HAHUS B XUMUH.
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
nabopaTopuu U NPUEMBI 0OpaILeHus ¢
1a00paTOPHBIM 000PYIOBAaHHEM

UYuctele BemecTBa U cMecu. CriocoObl pa3esieHus
cMmecei

ITpakTryeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha
IIpUMEpPEe OYUCTKU TOBAPEHHON COJIN)»

ATOMEI 1 MOJICKYJIbL

© 0o ~N o o

11

12

XUMUYECKHUE dTIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMUYECKUX IJIEMEHTOB

[IpocTsle U CIOXKHBIE BEHIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH TTOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas
¢dbopMyna. BaneHTHOCTh aTOMOB XUMUYECKUX
3JIEMEHTOB

OrHocurenbHas aToMHas Macca. OTHOCHTEIbHAS
MOJICKYJIsIpHasd Macca

MaccoBast 1011 XUMHYECKOT0 JIEMEHTa B
COCINHCHNU

R~ PP

13

Komuuecto BelecTra. Moib. MOJ'IHpHa}I Macca

14

duznyeckre 1 XUMUYECKUE IBJIEHUA. X UMHUUYECKas

18



peakuus. [IpusHaku v ycinoBus mpoTeKaHus
XUMHYECKUX PEAKIIUH.

Konrponsnas padora Nel o pesynbraram 1

15
YEeTBEePTH.

16 3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKHE
YpaBHEHHUS

17 Boruncnenus koim4ecTa, Macchl BEILECTBA 110
yYpaBHEHUSM XUMHUYECKUX peaKlui

18 Krnaccudukanusa XuMHUeCKUX peakiui
(coenuHeHus, pa3oKeHHs, 3aMelIeHUs, 0OMEHA)

19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEANCT.
O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH

20 KonTponbnas padota Ne2 no teme «Bemiectsa u
XUMHUYECKHUE PEAKITHI

21 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopon
— 3JIEMEHT U IpocToe BemecTBo. O30H
duznyecknue 1 XMMUYECKHE CBOICTBAa KUCIOpOAa

22 (peaxiuu okucnenus, ropenue). [loustue 06
OKCHJIax

23 Crioco0pl mostydeHus: KUCI0po/ia B JIabopaTOpUH U
IpoMBIIIEHHOCTH. [IpuMeHeHune kucnoposa
TermnoBo# 3 PexT XUMUIECKON peakIuu, TOHITHE O

24 TEPMOXHUMHUYECKOM YpaBHEHHH, IK30- U
SHAOTEPMUUYECKUX PEaKLUIX

o5 TormnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe
BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHUS

26 IIpakTuyeckas padora Ne 3 o teme «llonyuenue u
coOupaHue KHCII0pOo/ia, U3yUYEeHUE ero CBOMCTB»

27 Bonopoa — sneMeHT U MpocToe BEeIeCcTBO.
HaxoxxaeHue B mpupoze.

28 du3nueckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA.

19



ITpumenenue Boopoa. CiocoOb! MOTy4YEHUS
BOZIOPO/JIa TA0OPATOPHH.
[Tpaktuyeckas padora Ne 4 mo teme «Ilonyuenue u

29 coOupaHue BOAOPOJa, U3YUEHHE €0 CBOMCTBY .

30 [ToHsiTHE O KUCIOTaX U COJSAX. 1

31 Kontponbnas padota Ne3 no teme "Kucmopos. 1
Bomopon".

32 Mousipabiii 00BEM razoB. 3akoH ABOrajpo. 1

33 Brruncnenus o6bEMa, KOIMuecTBa BEIIECTBA ra3a Mo 1
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY.
Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO

34 pEeaKIy Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIICHHHA 1
ra3os.

35 dusnueckue U XUMHUIECKUE CBOMCTBA BOJIbI. 1

36 CocraB ocHoBanui. [ToHsiTHE 00 HMHIMKATOPAX 1
Bopna kak pactBoputens. HacbieHHbie u

37 HEHaCBILIEHHBIE PacTBOPHI. MaccoBas 101 1
BEIIECTBA B PaCTBOPE.
[IpakTuueckas padbora Ne 5 o Teme

38 «[IpuroroBreHue pacTBOPOB C ONpeAeIEHHON 1
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY.

39 KontponbHas padora Ne 4 o paszneny "BazKHeﬁmI/Ie 1
MIPEJICTAaBUTEIIM HEOPTAaHHIECKUX BEIIEeCTB" .

40 Okcuapl: cocTaB, KJIacCU(UKAIMsI, HOMEHKIIATYypa. 1

a1 [TonydyeHue 1 XUMHYECKHUE CBONCTBA KUCIOTHBIX, 1
OCHOBHBIX ¥ aM(OTEPHBIX OKCUIIOB.

42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, 1
HOMEHKJIATypa.

43 [TonydyeHue u XuMHYECKHE CBONCTBA OCHOBAHU. 1

44 Kucnotsl: cocTas, kiaccuukanusi, HOMEHKIATypa. 1

45 [Tony4yenue U XMMUYECKUE CBOMCTBA KUCIIOT. 1
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Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

46 MOJTyYeHHUs, XUMHUYECKHE CBOMCTBA. 1

47 I'enernueckas cBSA3b MEXKAY kaccamu 1
HEOPraHMYECKUX COCAMHEHUU.
[IpakTrueckas padota Ne 6. Permenue

48 AKCIIEPUMEHTAIIbHBIX 3aa4 10 TeMe «OCHOBHbBIE 1
KJIACChl HEOPTAHUYECKUX COCAUHEHUI».

49 O00011IeHE U CUCTEMATH3aIlUs 3HAHUI. 1

50 KonTponbnas pabota Ne5 mo teme "OU(':'HOBHBIC 1
KJIACChl HEOPTaHUYECKUX COEAMHEHUN" .
[TepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX

o1 aneMeHTOB. [IoHsATHE O rpynmax cXOAHbIX 1
AJIEMEHTOB.

50 [lepuoanueckuii 3axoH u [lepuoanueckas cuctema 1
xumuueckux asemenToB 1. . Meneneena.

53 [Tepropl, TPYIIITEI, TOATPYIIIHI 1

54 Crpoenue atoMoB. CoctaB aTOMHBIX siep. M30Tomsb!. 1
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

55 aneMmeHTOB [lepnonnueckoii cucremsr . 1. 1
Menneneena.
XapakTeprucTuKa XMMHUECKOTO 2JIEMEHTA 10 €T

56 nojoxxeHuto B [lepuoauueckoii cucreme /. 1. 1
Meneneesa.
3nauenue [lepuonnyeckoro 3aKoHa JIsl pa3BUTUS

57 Hayku u npaktuku. J[.M1.MeHnenees- yueHsli, 1
MeJaror u rpakJaHuH.

58 DIEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKHIX 1
3JIEMEHTOB.

59 WNonHast XuMudeckas CBsI3b. 1

60 KoBasieHTHAas ONIsIpHAS XUMUYECKas! CBSI3b. 1

61 KoBasieHTHast HEMOsIpHAS XUMHYECKasi CBA3b. 1
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62 CreneHb OKUCIIEHUS. 1
63 OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1
64 OKHCIUTEIN U BOCCTAHOBUTEIIH. 1
65 Kontponbnas padota Ne6 o reme «CtpoeHue 1 1
atroma. XHMHUYECKasl CBS3bY.
66 PesepBuHLH?I ypok. O6001IeHE U CUCTEMAaTU3ALUS 1
3HAHWH,.
67 PesepriHHﬁ ypok. O6001IeHre 1 cCHCTeMaTH3aIus 1
3HAHWH.
68 PesevaHLH?I ypok. O6o0111eHne 1 cucTeMaTHu3anus 1
3HAHUI.
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 6
9 KJIACC
KoanuyecTBO 4acos
Ne nn/m Tema ypoka B KounrtpoJbHbie IIpakTuyeckue
cero padoThI padoThI
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 0 0
XUMHYECKUX deMeHTOB [I. 1. MeHaeneeBa
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB 1 0 0
XUMHUYECKUX IJIEMEHTOB MEPBHIX TPEX TIEPHOIOB
3 Knaccudukanus 1 HoMeHKIATypa 1 0 0
HEOPTraHUYECKHUX BEIECTB
4 Bupl XUMHYECKOM CBSI3U U THIIBI 1 0 0
KPUCTAJUTMYECKUX PEHIETOK
5 KonTponbnas padora Nel no teme «IloBTopenue 1 1 0
1 yriayOJeHre 3HaHUH OCHOBHBIX pa3/iesioB Kypca
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8 kmacca»

Krnaccudukanus XuMHYECKUX PEaAKIHA O

0 Pa3IUYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHUYECKON peaKLuy.

7 [ToHATHE O TOMOT€HHBIX U F'€TE€POr€HHBIX
peaxnusIx
IToHATHE O XUMUYECKOM paBHOBeCHH. DAKTOPSI,

8 BIIMSIIOIME Ha CKOPOCTh XUMUYECKOH peakiuy u
MOJIOKEHHE XUMUYECKOTO paBHOBECHS

9 OKHUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

10 Teopus 31E€KTPONUTUUECKON JUCCOLMALINY.
CunpHbIe U clladble AJIEKTPOJIUTHI

11 Honnble ypaBHEHUS peakiuii
XHWMHYECKHE CBOMCTBA KHCIOT U OCHOBAHUH B

12 CBETE MpeACTaBIECHUIN 00 3JIEKTPOIUTHUECKOMN
JUCCOLIUAIIUN
XHWMHYECKHUE CBOMCTBA COJIEH B CBETE

13 MIpeICTaBICHUH 00 IEKTPOIUTUYECKON
JUCCOLIUAIIUN

14 ITonsTre o rugponuse conen

15 O06006111eHre U cucTeMaTu3alys 3HaHU!

16 [IpakTuueckas padbora Ne 1. «Pemenue
AKCIIEPUMEHTAJIbHBIX 331a4»
KonrtponsHast padota Ne2 o teme

17 «DNEKTPOIIUTHYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEaKIH B PACTBOPaX»

18 OOm1ast xapaKTEepUCTHKA raIOTeHOB. XUMUYECKHE
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CBOICTBA Ha MPUMEPE XJI0pa

XinopoBogopoa. CosisiHast KUCI0TA, XUMUYECKHE

19 CBOMCTBA, IIOJIy4CHHUE, IPUMECHEHUE

20 [IpakTrueckas padota Ne 2 o teme «IlomydueHue
COJISTHOM KHCIIOTBI, U3y4eHHE €€ CBOMCTBY

91 Bbruucrienus no ypaBHEHUSM XUMHUYECKUX
peaxiui, eciu OJJUH U3 PEareHTOB JaH B U30bITKE

22 OOmast xapakrepucTrka 31eMeHToB VIA-rpymisr
AnnotponHsie Moaupukanuu cepbl. Haxoxaenue

23 cepbl U €€ COeTUHEHMI B pupoe. XUMUYECKUE
CBOMCTBA CEphI

24 CepoBogopo, ctpoenue, hpu3nueckue u
XUMHUYECKHE CBOICTBA

o5 Oxcunpl cepbl. CepHas KUCIIOTa, GU3HIECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
XUMUYECKUE PEAKILINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CTI0C00a MOTyYeHUs CEPHOM
KHCIIOThl. XMMHUYECKOE 3arpsi3HEHNE
OKpY>Karollen cpeibl COEUHEHUSIMU CEPbI

97 Beruuciienue MaccoBoi 107U BBIXOA MPOAYKTA
peakuuu
OO1m1ast xapaKTepUCTHKA 31€MEHTOB V A-TpyIIibl.

28 A30T, pacripocTpaHeHHe B IpUpoe, PU3NIECKUe
Y XUMHYECKHE CBOHCTBA

29 AmMMHaK, ero Gu3NIecKue 1 XHMUIECKHE
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE

30 [Tpaktrueckas padota Ne 3 o teme «IlomydueHue
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aMMHaKa, U3y4CHHUC €ro CBOMCTB»

A3OTHas KHCIOTa, € PU3MUECKUue U XUMUYECKHE

31 .
CBOWCTBa
Hcnonp30BaHue HUTPATOB U COJICH aMMOHHUS B
39 Ka4eCcTBE MHUHEPAIbHBIX YIOOPCHU.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOICH Cpe/Ibl
COCTMHEHUSIMH a30Ta
®ochop. Oxeun docdopa (V) u pochopuas
33 KHCJIOTa, GU3MYECKUE U XUMHYECKUE CBOMCTBA,
MOJTyYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne
MIPUPOJIHOM cpebl hochaTamMu
35 Yriepon, pacpocTpaHeHHe B IPUPOJIE,
(du3nUecKre U XUMUYIECKUE CBOWCTBA
Oxcupsl yriaepona, ux pusndeckue u
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHUYECKUE
npo0ieMbl, CBsi3aHHbBIE ¢ OKcUIoM yriepona (1V)
37 VYronbHast KUCHOTA U €€ CONu
[IpaxTuueckas pad6ora Ne 4 no teme "llomyuenue
38 yrIeKucioro rasa. Kauectsennas peakmus Ha
kapOoHat-uon"
39 [TepBOoHaYAITEHBIC MTOHATHUS 00 OPTAHUYECKUX
BEIeCTBaX KaK O COCTUHCHHSX yriIepo/ia
40 Kpemuuii u ero coequnenust
41 [IpakTuueckas pabora Ne 5. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC
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«Baxuelnine HeMeTaUIbl U UX COCOIUHEHUS

KonTponbnas padorta Ne3 mo Teme «Baxneiime

42 1 1 0
HEMETAJUIbl U KX COCIUHECHMS
OO6m1ast XxapakTeprucTHKa XUMHYECKUX 3JIEMEHTOB
43 — MeTaanoB. MeTajnandecKkas CBsI3b U ) 1 0 0
MeTaJUTHYecKasi KpUCTaUIMIecKas pemeéTKa.
du3nyecKkre CBOMCTBA METAJIIIOB
44 XuMHYECKHE CBOMCTBA METAJIIIOB. 1 0 0
DNEeKTPOXUMHUYECKUI Ps/I HAPSHKSHUH METaJIIOB
O6mue criocoOb! monydeHus MeTauioB. CIUIaBbl.
45 Brrurcnenus mo ypaBHEHUSIM XHMHYECKUAX 1 0 0
peaKIuii, eClii OJMH U3 PEareHTOB COJICPKUT
puMecH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB
47 [IlenouHbIe METAIITBI 0 0
48 OKCHUIBI ¥ THIPOKCHUIBI HATPUS M KaTUs 0 0
49 H.[enoriH03eMeJH,HHe METaJIBI — KaJIbIUH U 1 0 0
MarHui
50 BaxxHelmnme coenMHEHNS KAJIbIUS 0 0
51 O0001IeHre B cCUCTeMaTH3as 3SHAHUH
52 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs
53 [IpakTuueckas padora Ne 6 o teme "KéctkocTh 1 0 1
BOJIbI U METObI €€ yCTpaHeHus"
54 AIOMUHUI 1 0 0
55 AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH A 1 0 0
56 XKeneso 1 0 0
57 Oxcunel, TuIpOKCcH b U conu xxene3a (1) u 1 0 0
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xenesa (1)

58 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
[IpakTrueckas padota Ne 7. Permenue

59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
«BaxxHeie MeTamibl U UX COSIUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

50 peaxiui, eciu OJJUH U3 PEareHTOB JaH B U30bITKE 1
WM COAEPKUT MpUMecH. Borurcnenus MmaccoBoit
JIOJIY BBIXO0J1a IPOAYKTA PEaKIUU

61 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1

62 KonTponbnas padota Ne4 no teme «Baxneiinue 1
METaJIJIBI U UX COCTUHEHUS

63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN KU3HU 1
YeloBeKa

64 XHAMHMYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

65 Ponb xumMun B perieHny SKOJIOTHUECKUX MpodIemM

66 PesepBubIil ypok. O0001ICHIE U CHCTEMAaTH3aIUS 1
3HAaHUU

67 PesepBubIil ypok. O0001ICHIE U CHCTEMAaTH3alUS 1
3HAHUU

68 PezepHblil ypok. O600111€HHE U CCTEMaTH3alus 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

27



28



