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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha ypOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUM K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOIO OOILETO
oOpasoBanus, npeacrasieHHbix B @I'OC 00O, a Ttawke Ha ocHOBe (efepanbHON pabodeil mporpamMmbl
BOCIIMTAHUS U C Y4ETOM KOHIICTIIMHU IPENoJaBaHUs ydeOHOro InpenMmera «XuMHs» B 00pa3oBaTeIbHbBIX
opranu3zanuax Poccuiickoit @enepanum.

[Iporpamma mo xumMuU MAET MPEICTABICHHUE O IIENAX, OOIIeH CTpaTeruu OO0ydeHUs, BOCIIUTAHUS U
pa3BUTHS OOYUYAIOUMXCS CpPEACTBAMM Yy4eOHOTO MpEaMeTa, YCTaHABIMBAET O0s3aTeIbHOE MPEIMETHOE
coJiep’KaHue, MPeayCMaTpUBAET pacHpelielieHHe €ro Mo KiaccaM U CTPYKTYpUpOBaHUE MO pas3zienam U
TEMaM IIPOTPaMMbl [0 XUMHH, OINPEIENAET KOIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHHUs, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3Y4EHHUS XHUMHHU C Y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM Y4eOHOTO IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0O0yJarommxcs,
oTpeseNiieT BO3MOXKHOCTH MpeaMeTa Ui peaau3aluu TpeOOBaHWI K pe3yinbTaTaM OCBOCHHS OCH OBHOMU
00pa3zoBaTeNbHON MPOrpaMMbl HAa YpPOBHE OCHOBHOTO OOIIETO 00pa3oBaHHUs, a Takke TpeOOBaHUM K
pesyabraTaM OOydeHUs XMMHMHM Ha YpOBHE ILeled M3ydeHHUs IpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEJIbHOM AEATEIBHOCTH 00YJaIOIEerocsi M0 OCBOEHUIO y4€OHOTO COAEP KAHMUSL.

3HaHHE XUMHUU CIYXKHT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYJArOIErocs, ero
NpEICTaBICHUNH O MaTepHaJbHOM E€IUHCTBE MHpa, BAXHYIO pOJIb HUIPaAlOT (QOpMHUPYEMbIEe XHUMHEH
MIPEJICTaBIICHUS O B3aMMOIPEBPAILCHUSX SHEPTHH U 00 HBOJIIOLUH BEUIECTB B MPUPOJE, O MYTSAX PEIICHUS
r00aNbHBIX TPOOJIEM YCTOWYUBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPbEBOM, SHEPTETHUECKOM, MUIICBOI U
9KOJIOTMYECKOM 0e30macHOCTH, TPOobIieM 3ApaBOOXpaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealu3allMi BO3MOXKHOCTEM JUIsi caMopa3BUTHS M (GOPMUPOBAHUS KyIbTYpbl
JMYHOCTH, € 001el 1 (PyHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oy4aronmxcsi, HaBbIKOB
WX CaMOCTOSITETIbHON Y4eOHOW AEATeNbHOCTH, JSKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIBCKAX YMEHUH,
HEOOXOJJMMBIX KaK B TTOBCETHEBHOM )KU3HH, TAK U B TPO(ECCUOHATBHOM JIESTENbHOCTH;

3HAaKOMHUT €O cHeru(UKONd HaydHOrO MBIIUICHHUS, 3aKIaJbIBa€T OCHOBBI I[E€JIOCTHOTO B3MJIAAa Ha
€IMHCTBO TPUPOJBl U YENOBEKa, SBJSIETCS OTBETCTBEHHBIM A3TanoM B (OPMHUPOBAHUU ECTECTBEHHO -
Hay4HOU IPaMOTHOCTH O0Y4YaIOLXCS;

croco0CTByeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOLICHUSI K €CTECTBEHHO-HAy4YHBIM 3HAHUSM, K
IPUPOJIE, K UEeTOBEKY, BHOCUT CBOM BKJIa/l B KOJIOTUYECKOE 00pa30BaHHE 00yJarOIMXCS.

JlanHble HampaBjeHUS B OOydEHUM XMMHUHM OOECIICUMBAIOTCS CIEIU(PUKON comepKaHus yaeOHOTO
npeaMeTa, KOTOPbIH SBJISIETCS NMeJarornyeckd aaarTHPOBAHHBIM OTpaKeHHEM 0a30BOI HAyKu XHUMHUM Ha
OIPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIo oOmImero oOpa3oBaHUs OPUEHTUPOBAH Ha OCBOEHUE
00yJalOIMMHCS CUCTEMBbI MIEPBOHAYAIBHBIX TOHATHI XUMUU, OCHOB HEOPTAaHMYECKOM XUMUU U HEKOTOPBIX
OTJIEJIbHBIX 3HAUMMBbIX TOHSATHI OPraHUYeCKOW XUMHUH.

CtpykTypa coiepskaHus IPOrpaMMBbl 10 XUMHUHU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOTIO MOAX0/a K
e uzydenuto. ColepkaHue CKIa/IbIBACTCSl U3 CUCTEMbl MOHSITUI O XUMHYECKOM DJIEMEHTE U BEILIECTBE U
CHCTEMBI MOHATHH 0 XUMHUYECKOH peakuuu. O0e 3T cUCTEeMBbl CTPYKTYPHO OpPTaHM30BaHbI MO MPUHIIHITY
MOCIIE0BATEIBLHOTO PA3BUTHSI 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkoHa /I. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHUsI O CTPOEHUHU aToMa ¥ XUMUYECKOI CBSI3M;

— MPEACTaBICHUM 00 3IEKTPOIIMTUYECKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX.



Teopernyeckrue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUUYECKH IOJIYYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOIO YPOBHS K JIPYTOMY, BBITONHSA (yHKIIUH OOBSICHEHUS U
IPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH IPAKTUYECKOTO IMPUMEHEHUS MU TOJy4EHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMmbl IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO IMPEACTABICHUSI O XUMHYECKOM
COCTaBJISAIOLICH HAaydHON KapTHHBI MHUPA B JIOTMKE €€ CHCTEMHOH NPUPOJIbl, IEHHOCTHOIO OTHOLICHUS K
Hay4yHOMY 3HAHUIO U METOJaM MO3HaHUS B Hayke. M3ydeHne XuMUH MPOUCXOIUT C MPUBJICYEHUEM 3HAHUM
W3 paHee M3Y4EHHBIX Yy4eOHBIX mpeaMeToB: «Okpyxkatonmii mupy, «buonorus. 5—7 wiacce» u «dusuka. 7
KI1acey.

[Ipy u3yyeHUn XMMHUU IPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOM HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKOW NEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHPOBOM KylbTyphl. 3a7aya y4eOHOro mpeaMeTa COCTOUT B (GOPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUM
— BaXHeWNmMX (AKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX IOJOXKEHHH, NOCTYMHBIX O00OOINEHUH
MHUPOBO33PEHYECKOTO XapakTepa, si3blka HayKd, B MPHUOOIICHWM K HAyYHBIM METOJIaM MO3HaHUs MpH
W3yYEHUHU BEIIECTB M XUMHUYECKUX PEAKIUii, B GOPMUPOBAHUH U PA3BUTHH MO3HABATEIBHBI X YMEHUHN U UX
IPUMEHEHUHU B yueOHO-ITO3HABATEIbHON M y4eOHO-HCCIIeI0BaTEIbCKON AEATeTbHOCTH, OCBOEHUHU MPABUII
0e30MmacHOT0 OOpaIlleHHs C BEIIECTBAMH B MTOBCEIHEBHOM KU3HHU.

[lpu m3ydeHun XMMHUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUsl BaXXHOE 3HAUYEHUE MPUOOpPETH
TaKue LeNu, Kak:

— (¢opMHpOBaHME MHTEIUICKTYaJIbHO pPAa3BUTOW JHMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY MPUHATUIO pELICHUN, CIOCOOHON ananTUpoBaThcs K OBICTPO
MEHSIOLMMCS YCIIOBUSIM KU3HU;

— HaIlpaBJICHHOCTb OOY4eHHS Ha CUCTEMaTH4eCKoe NMPUOOIIEHNE 00 yJatoIMXCsl K CAMOCTOSITENbHOM
M03HABATEJIbHOM NIeATENIbHOCTH, HayYHBIM METOJaM MO3HaHUs, (OPMHUPYIOUMM MOTHBALUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHH;

— obecrieueHne YCIO0BUM, CIIOCOOCTBYIOIMX MPHOOPETEHUIO O0YJaIONMMUCS OMbITa pa3HO00pa3HON
NEeSITeIbHOCTH, TMO3HAHUS M CAMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHLIMI), MMEIOIMX
YHUBEpPCAJIbHOE 3HAYEHUE IS PA3IMYHBIX BUJIOB JIEATEIbHOCTH;

— (QopmupoBanue o0mel (yHKIHOHAIBLHOW MW €CTECTBEHHO-HAY4YHOH IpaMOTHOCTH, B TOM 4YHCIIE
YMEHHI OOBSCHATh U OLEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCTIOIB3 Y 3HAHUS U OIBIT, TOJTYICHHBIC
OpU W3Y4YEHUU XUMHUHU, MPUMEHSTh UX MPU PElIeHUHU MpoOieM B MOBCEIHEBHOW XKU3HU U TPYHAOBOU
JEeSITEIbHOCTH;

— (QopmupoBaHue Yy OOy4alOUMXCS TyYMAaHUCTUYECKUX OTHOUICHUN, TMOHMMAaHUS LIEHHOCTU
XMMUYECKUX 3HAHUHU JJs BBIPAOOTKH SKOJIOTMYECKU I1€71ecOo00pa3HOro MOBEACHUS B OBITY M TPYAOBOMH
JESITEIBHOCTH B LIENISAX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH IPUPOAHON Cpeabl;

— pa3BUTHE MOTHUBAIMU K OOY4YEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOCHHS OOIICUEIIOBEYECKIX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaIpPaBJICHHOCTHU JaJlbHEHIEro 00ydeHH .

OOmee uyMclIO YacoB, OTBEAEHHBIX Ul H3Y4EHUsS XUMHUHM Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanms, coctaBiseT 136 yacoB: B 8 kiacce — 68 "acoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2
yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHayabHBIE XUMHYECKHE TOHATHSA

[Ipenver xumuu. Ponp XMMuM B JKH3HH 4elnoBeKa. XMMHS B CHCTEME HayK. leila M BEHIECTBA.
®du3nyueckue CBOICTBAa BELIECTB. ATperarHoe COCTOsSHME BeluecTB. [loHATHE O MeTOoAax MO3HAHHUA B
xumuu. Yucrtele BemecTBa u cMecH. CiocoObl pa3iesieHus cMecei.

ATOMBI M MOJIEKYNIBl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XMMHYECKUX 3J€MEHTOB. lIpocTeie u
CJIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE YYECHUE.

Xumuueckasa opmyna. BaleHTHOCTb aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHass aroMHas Macca. OTHoOcHTeNnbHas MOJIEKyJsspHasi Macca. MaccoBas J0Js
XUMHUYECKOTO AJIEMEHTA B COEIMHEHUU.

KonunuectBo BemectBa. Monb. MonspHas macca. B3aMMoOCBS3b KOJIMYECTBA, Macchl M 4ucia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérsl nmo opMysaM XUMHUYECKHUX COSAUHEHUMN.

®usnueckue U XMMUUYECKHE SBJICHUS. XUMHMUYECKas peakuus U e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BelIecTB. XuUMHUYeckue ypaBHeHHMs. Kraccudukanus XuMHUECKHX peakuuil (CoeAnHEHHs,
pa3NoKEeHMs, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm.

3HAKOMCTBO C XUMHYECKON MOCYA0i, MpaBuiaaMu paboTel B 1a00paTOpUM U MpUEMaMU OOpaILCHUs C
71a00paToOpHBIM 000PYIOBaHHEM, M3YUEHHUE U ONMUCaHUE (PU3MUECKUX CBOWCTB 00Pa3l[OB HEOPTaHUUYECKUX
BElIECTB, HabOmtofeHue ¢u3nyeckux (IJIaBJI€HHE BOCKA, TasHME JIbJa, PACcTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE METHOU IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHCIIOTOM) sBIIEHUH, HaOMIOJCHHE M ONMCAHME IPU3HAKOB MPOTEKAHUS
XMMUYECKHX peakuuil (pa3loxkeHue caxapa, B3aUMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOpPHAOM Oapus,
paznoxxenue ruapokcuaa menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE *kKeje3a ¢ paCTBOPOM COJIM MEIU
(I1), m3yueHue crocoOOB pasZeneHHsl CMeceil: ¢ MOMOLIbI0 MarHuTa, (UIBTPOBaHUE, BBIMapUBaHUE,
IMCTUJUIAIUSA, XpoMmarorpadus, MpoBeIeHHE OYHMCTKA IOBAapEHHOW cONM, HaONIOJEHWE M ONUCaHue
pe3yNbTaTOB IPOBENEHHUSI ONBITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS Macchl, CO3JaHUE MoOAeei
MOJIEKY!T (IIAPOCTEPKHEBBIX).

BaskHeiime npeacraBuTe/ M HEOPraHUYe CKUX BelleCTB

Bosnyx — cmech razos. Cocras Bo3ayxa. Kucnopon — aneMeHT u nmpocroe BemmecTtBo. Haxoxnenue
KHCIIOpOJia B MpUpoAe, PU3NYeCKue U XUMUYECKUe cBoiicTBa (peakunu ropeHus). Oxcunpl. [Ipumenenue
kuciopoga. CrocoObl MOMydeHHs Kuciaopoja B JjabopaTopu U INpoMbllnieHHOCTH. KpyroBopot
Kuciopoza B ipupojae. O30H — alioTponHas MO (DUKAIKs KACIOpOaa.

TennoBoil APheKT XMMHUUECKON peakuuu, TEPMOXUMHYECKHE YPAaBHEHHUS, 9K30- U SHIOTEPMHYECKHE
peakuuu. TOIIMBO: Yroyb U MeTaH. 3arps3HEHUE BO3/yXa, YCHIIEHHUE MAPHUKOBOIO (xpeKTa, paspylieHue
030HOBOTO CJIOSL.

Bonopoxn — snemeHT u mpoctoe BemlecTBO. HaxoxzaeHue Bojopoaa B mpupone, (u3nyeckue U
XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CI10cOObI oydeHus. KucioTel u comnu.

MossipHbIif 006EM ra3oB. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM.

duznueckre cBoMcTBa BOJbl. Bonma kak pactBoputens. PactBopsl. HackllieHHbBIE 1 HEHACHIILIEHHbBIE
pactBopbl. PacTBOpuMOCTh BEECTB B BOJIE. MaccoBast 101 BEILIECTBA B pACTBOPE. XMMHYECKUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpOB B IPUPOAE M B JKM3HU 4YeloBeka. KpyroBopoT Boabl B HpPUPOJE.
3arpsizHeHUE NPUPOIHbIX BoA. OXpaHa U OUYMCTKA IPUPOJHBIX BOJ.



Knaccuduranmss  Heopranuueckux  coeamHeHui.  Oxcuapl.  Knaccmdukanuss — OKCHIOB:
coneo0Opasyronme (OCHOBHBIE, KUCIOTHBIE, aM(pOoTepHbIe) U HecoleoOpasyonme. HomeHk1aTypa OKCHI0B.
DU3NYECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [loryueHne OKCcuioB.

OcHoBanus. Knaccudukamuss ocHOBaHMI: MIENOYM U HEpacTBOpUMEBIE OocHOBaHMS. HomeHknaTypa
ocHOBaHMU. DU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBAaHUM. [loilyueHrne OCHOBaHHH.

Kucnorel. Knaccuduranus xkucnor. Homenknarypa kucinotr. @usznyeckue U XMMHUUYECKHE CBOMCTBA
kucnot. Psag akruBrnoctu metaiuioB H. H. bekerosa. [lonyyenue kucnor.

Comu. Homenknarypa coseii. @u3nyeckue U XMMUUYECKHE CBOMCTBA cosei. [lonydeHue coei.

['eneTnyeckast CBSI3b MEXAY KI1aCCAMH HEOPraHMYECKUX COCAMHEHUI.

Xumuueckuii IKCnepumenm:

KaQueCTBEHHOE OIIpE/IeIeHuEe COJIEpXKaHUsl KHUCIOpoJa B BO3AyXe, IOJNydeHUE, COOHMpaHue,
pacrno3HaBaHUE U M3y4eHHE CBOMCTB KHCIIOpO/ia, HAOIIOeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BOSHMKHOBEHUSI M TPEKpalleHUs] TopeHus (moxapa), O3HAKOMJICHHE C OOpas3llaMH OKCHIOB H
OINMCaHUe UX CBOMCTB, MOJIydYeHUE, COOMpaHUe, paclio3HaBaHUE U U3y4eHHE CBOMCTB BOAOPO/a (TopeHue),
B3auMojeiicTBue Boaopoga ¢ okcuaoM wmenud (Il) (Bo3MOkHO uCMONBb30BaHUE BUJAEOMATEPHAIIOB),
HaOroieHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJb, MCCIEJOBaHME OCOOEHHOCTEH pPacTBOPEHUs
BEIIECTB C PA3TMYHONW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOW 0N
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJACWCTBUE BOABI C METAUIaMU (HATPUEM U KajbIleM) (BO3MOXKHO
UCIIOJIb30BAHME BHAEOMATEPHANIOB), HCCIENOBaHHWE OOPa3ll0OB HEOPTaHMYECKUX BEIIECTB PAa3TUYHBIX
KJIacCOB, HAOJNIOJICHNE M3MEHEHMsI OKPACKM HMHJIMKATOPOB B PAcCTBOpax KHUCIOT M IIEJIOYeH, M3yd4eHU e
B3aumojeiicTBus okcuaa meau (ll) ¢ pacTBopomM cepHOIl KUCIOTBI, KUCIOT C METalllaMHU, peakiuil
HEeWTpalu3aluy, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO MeTajula JpPYyrUM U3
pacTBOpa COJIM, PEIEHHE SKCIEPUMEHTAIbHBIX 3a/ay 1Mo TeMe «BaxHeilme KIacchl HEOpraH MUECKUX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepuogmyeckass cucrema xumMudeckux iemenros /I, H.
MemnpeneeBa. CtpoeHne aToMOB. XUMHYeCKas ¢BA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIUA

[lepBbrie MOMBITKM KIACCU(DUKANIMN XAMHUUYECKHX D3JIEMEHTOB. [loHATHE O TpyImax CXOMHBIX
9JIEMEHTOB (IIEIOYHBIC U MIETOYHO3EMETbHBIE METAIUIbI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPbhIE
00pa3yroT am(pOTEpHBIC OKCHUIBI U THIAPOKCHUIBI.

[lepnonnuecknii 3akoH. Ilepuommueckas cucremMa xumudeckux sieMeHToB [l M. Menneneesa.
Kopotkonepuoanas u anmunnomnepuoanas ¢opmsl [leproandeckoil cucreMbl Xumudeckux snemeHTo /1. M.
MenneneeBa. Ilepuonsl n rpynmnsl. PU3MYECKU CMBICH IOPSIKOBOIO HOMEpPA, HOMEPOB IEPHOAA H
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctraB aTroMHbIX siiep. M3otombl. OnexkrpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atomoB TepBhiX 20 xmmudeckux 3neMeHToB l[lepmomuyeckoit cucremsl [[. Y. Menneneesa.
XapakTepucTHKka XUMHYECKOTO »dJEMEHTa Mo ero mnoJjioxeHuto B Ilepumoamdeckoit cucreme JI. .
MeHn ieneesa.

3aKOHOMEpPHOCTH U3MEHEHHUsI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METANIMYECKUX H
HEMETAITTNYECKUX CBOICTB 1O IpynnaM U Mepuoam.

3nauenue Ilepmomnueckoro 3akoHa M Ilepuonuyeckoll CUCTEMBI XUMHUUYECKMX 3JIEMEHTOB IS
pa3BuTus Hayku W npaktuku. J[. 1. MenneneeB — yd€HbINA U TpayKJaHHH.

Xumuueckas cBs3b. KoBaneHTHas (MOJSpHAs W HEMOJSpPHAs) CBS3b. DJIEKTPOOTPULIATEIBLHOCTH
XAUMHYECKHX 3J1€MEHTOB. IOHHas CBA3b.

Crenenb oxucineHusa. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. Ilporeccsl okuciaeHus u
BOCCTaHOBJIEHU . OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



u3ydeHrue oOpa3lloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJACHCTBHE THIPOKCHIA ITUHKA C
pacTBOpaMu KHCIJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLMX MPUMEPHl OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUH (TOpEHUE, PEAKLIUH PA3TI0KEHUS, COSAUHEHNUS).

Mesricnpeomemnule ceazu

Peanuzanust mMexnpenMeTHBIX CBs3eM NMpU M3Y4EHMHM XUMUU B 8§ KiIacce OCYIIECTBIIETCS depes
WCIIOh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUM, TaK U TOHSATHH, SBISIONIMXCS CHCTEMHBIMHU
JUISL OTAEIIBHBIX IPEAMETOB €CTECTBEHHO-HAayYHOTO [IUKIIA.

OO0ume ecTecTBEHHO-HAYYHbBIE MOHSATHUS: HAydHBIH (HaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIU3, CHHTE3,
Kiaccu(pukanms, MepUOAUYHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOAECTUPOBAHUE, H3MEPEHHE, MOJEIb,
SBJICHUE.

®du3uKa: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHJ, U30TOIbI, PaIu0aKTUBHOCTD,
MOJIEKYNa, SJIEKTPUYECKUM 3apsisl, BELIECTBO, Tello, OO0BEM, arperaTHoe COCTOSIHME BELIECTBa, Tas,
(v3rUeckue BENWYUHBI, AUHUIBI U3MEPEHUs, KOCMOC, TITIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTes, npxanue, ouocdepa.

l'eorpadmsi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TIOPOABI, IOJE3HBIE HMCKOMaeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKas peaKIust

[lepuonnueckuii 3akoH. llepmommueckass cucrema xumuueckux snaemMeHToB J[. M. Menneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTHM B HU3MEHEHHMM CBOICTB XMMHUUYECKMX 3JIEMEHTOB IEPBBIX TPEX
NEepUOJOB, KallMs, KaJblUsl U UX COCAUHEHUH B COOTBETCTBUU C IIOJIOKEHHEM HIIEMEHTOB B
[lepronnyeckoil cuCTEME U CTPOCHUEM X ATOMOB.

CtpoeHue BemiecTBa: BUAbI XUMHUYECKON CBSI3M. THIBI KPUCTANTMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT THUIMA KPUCTAUTNYECKOW PEMIETKA Y BUAA XUMUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHMYECKMX BelEeCTB. XHMHUUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIMXCSI K PA3IMYHBIM KJlacCaM HEOPTaHMYECKUX COCTMHEHUM, TeHETUYECKasl CBSI3b HEOPTraHMYECKUX
BEILECTB.

Knaccudukanuss XuUMHYECKUX peakuid MO pPasTUYHBIM MpU3HAKaM (M0 YUCIYy H COCTaBy
YJaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo H3MEHEHHIO CTETCHEH OKUCICHUS
XUMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO KaTaimu3aropa). DK30- M IHIAOTEPMHYCCKHE
peaKkuuu, TepPMOXUMMHUYECKUE YPABHEHUS.

[lonsiTre 0 ckopocTH XUMHUYECKOH peaknuu. [ToHsTHE 00 0OOPATUMBIX U HEOOPATHMBIX XHMHYECCKUX
peakiusx. [loHsiTHE O TOMOIeHHBIX U TeTeporeHHbIX peakiusx. llonstue o karamuze. [lonsTue o
XUMUYECKOM paBHOBeCHU. DaKTOpbl, BIUAIOLME Ha CKOPOCTh XMMHYECKOM pEaKUMH U IOJIOKEHHE
XUMHYECKOTO PAaBHOBECHSL.

OKHCIUTENBHO-BOCCTAaHOBUTEIBHBIE peakuuu, 3JEKTPOHHBIN OanmaHc OKHCJIUTENBH O-
BOCCTAaHOBUTEJIbHON peakuuu. COCTaBI€HUE YpaBHEHMI OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C
UCIIOJIb30BAHMEM METO/Ia AJIEKTPOHHOIO OanaHca.

Teopust 3MEKTPOIUTUYECKON AMCCOLUALMU. DJIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLIMALMU BEIIECTB C PA3NIMYHBIMU BUJAAMU XUMUUYECKOH cBsi3u. CTENEeHb AUCCOLUMALINU.
CuubHbIE U Cl1a0ble IEKTPOIUTHI.

Peakuuu wnoHHOTO oOOMEHa. YCIOBUA NPOTEKaHUS pPEAKIUHd HOHHOrO OOMeHa, IOJHbIE |
COKpalEHHbIE HOHHBIE YypaBHEHHs peakuuil. CBolcTBa KUCIOT, OCHOBaHMM U COJEHd B CBETE
npeicTaBiIeHUN 00 3JIEKTpONIUTHYECKOW auccouuanuu. KadecTBeHHble peakuuu Ha MOHBI. IloHsTue o
TUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C MOJENISMU KPUCTAUIMUYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJVIOB U
HeMeTaJUIoB (TpaduTa M anMasa), CIOXKHBIX BEIECTB (XJIOpuJa HaTpusl), UCCIEIOBAaHHUE 3aBHCHUMOCTHU
CKOPOCTH  XUMHYECKOW  pEaKIMu OT  BO3ACHCTBUSA  pazIMUHBIX  (DAKTOPOB,  HCCIEAOBaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MPOIIEcca AUCCOIUAIINH KUCIIOT, IEN04Yel U cosel (BO3MOKHO
WCIIOJb30BAaHUE BHUAECO MATEPUAJIOB), MPOBEACHUE OMNBITOB, HJUIIOCTPUPYIOUMX MPU3HAKK MPOTEKAHUS
peakuuii HOHHOro obmeHa (oOpa3oBaHHMe OcCajKa, BBIJEJICHHE Traza, 0oOpa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIMX  IPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil  (TOpeHHe, peakiuu
pPa3NOXKEHUs, COENUHEHHUs), paclno3HaBaHUE HEOPTaHWYECKUX BEIIECTB C IOMOIIBI0 KAuYE€CTBEHHBIX
peakiuii Ha MOHBI, pEIICHHE YKCIIEPUMEHTAIBHBIX 337a4.

HemeTa/uibl 1 HX coeJUHEe HUA

OO0ups xapakrepucThka rajgoreHoB. OcCoOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHbIE CTEMEHU
okucneHus. CTpoeHue u QU3NYECKUe CBONCTBA MPOCTHIX BEIIECTB — raJOT€HOB. XUMUYECKHE CBOWCTBA Ha
npuMepe Xiopa (B3aMMOJCHCTBHE C METalJIaMH, HeMeTalaMH, IenodyaMu). XiopoBogoposa. ComnsHas
KUCJIOTa, XMMHYECKHE CBOWCTBa, MOJIydeHHE, NpuMeHeHue. JlelicTBue Xiopa U XIOpOBOAOpOAAa Ha
OpraHu3M uesoBeka. BaxkHelnme XI0puasl U UX HAXOXKAECHHUE B IPUPOJIE.

OOmas xapakrepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE
creneHn okucieHus. CTpoeHne M (U3NUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEPHI.
AnnoTpornHble MOAU(HUKALUK KUCIOPOJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOP O/, CTPOCHHE,
¢u3nueckue U xuMuyeckue cBorcTBa. OKCHUIIBI cepbl Kak MPEICTaBUTENM KHCIOTHBIX OKCHAOB. CepHas
KUCIIOTa, (U3MYECKHE W XUMHYECKHE CBOWCTBa (0OUME Kak MpeICTaBUTENs Kiacca KHCIOT U
cnenuduueckue). XUMUYECKHE PEAKIUH, JIeKAIME B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOMy4eHHS
cepHoil kucnoThl. [lpumenenune cepHoi kuciaothl. COMM CEpHOM KHUCIIOTHI, KAYECTBEHHAs pEaKus Ha
cynbhar-uoH. HaxoxaeHue cepel U €€ COCTUHEHUN B MpHUpOAe. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKArOIIeH
Cpelbl COENMHEHHUSMH Cepbl (KUCIOTHBIE J0XKIW, 3arpsi3HEHHE BO3dyXa U BOJOEMOB), CIIOCOOBI €ro
MpEeAOTBPAILECHHUS.

OOmass xapakrepucThka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENIEHU OKHUCIEHMS. A30T, paclnpocTpaHeHue B IMpupoje, (U3MYEeCKUe MU XUMUUYECKHE CBOWCTBA.
KpyroBopor a3zora B mnpupoge. AMMHaK, ero (u3MUecKkue W XUMHYECKHE CBOMCTBA, IOJIy4eHHE U
npumMeHenue. Conu aMMOHUS, UX (U3MYECKUE M XMMHUUYECKHE CBOWCTBa, mpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MOoIydeHHe, (U3NYeCKHe W XMMHUYECKHE CBOWCTBA
(obume kak MpencTaBUTENs Klacca KUCIOT U creuuduyeckue). Vcmonp3oBaHWe HHUTPATOB U COJEH
aMMOHHSI B KauyeCTBE MHHEpAIbHBIX YAOOpeHHil. XHMMHUYECKOE 3arps3HEHHUE OKPYKAIOUEH cpelibl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC 0K, 3arpsi3HEHHWE BO3AyXa, MOYBHI U BoA0oEMOB). Docdop,
ajutoTpornaeie Moauduranuu docdopa, ¢usnyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u
docdopHas kucnora, (U3MUYECKUEe U XHUMHUYECKME CBOWCTBa, monydeHue. Vcmomp3zoBanue docdaroB B
KaueCcTBE MUHEPAJIbHBIX YI0OPEHHUII.

OOmmast xapakrepuctuka 31eMeHTOB |VA-rpymmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIE
CTETIeHU OKUCJICHHS. YTIEepO, alIOTPONHbIE MOAU(UKAIIMU, PACTIPOCTPAHEHUE B IPUPOJIE, PU3UUYECKHE U
XAMHYECKHE CBoMCcTBA. Ancopbuus. KpyroBopor yrinepoaa B npupoze. OKCUIbI yriaepoa, nX Gu3n4ecKue
U XUMHUYECKHE CBOWCTBA, JACHCTBHUE HA JKUBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHUE. JKOIOTHYECKHE
npoOsieMbl, cBsi3aHHBIE ¢ okcuaoMm yriaepoga (IV), rumoresa Tmno0anbHOTO MOTENJICHUS KIMMAaTa,
napHUKOBbIN 3(ekT. YronbHas kucioTa u e€ coiu, ux (pu3nveckrue u XMMUYECKUEe CBOMCTBA, OJydeHUE
u npumeHeHue. KadecTBeHHas peakuusi Ha KapOoHar-uoHBI. lcmosnp3oBaHue kKapOOHATOB B OBITY,
MEIUILIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeraH,
9TaH, ITHJIEH, alleTUJIEH, 3TaHOJI, NIUIIEPUH, YKCyCcHas KucioTa). [IpupoaHble HCTOUHUKH YITIEBOAOPO OB



(yronmb, TpUpPOAHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadoTku (OEH3MH), WX poOJb B OBITYy H
npoMblirieHHOCTH. [loHsiTue 0 OMONOTMYEeCKM Ba)KHBIX BEILECTBAX: JKUpaX, Oelkax, yriaeBoJax — M HX
pOJIU B )KU3HU 4yesloBeKa. MaTepuaabHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEIMHE HUH.

Kpemuuii, ero ¢usnueckre M XUMHYECKHE CBOWCTBA, MONydeHHE U NpuMeHeHue. CoennHEeHUs
KpeMHHUS B nipupoje. O0ume npeacrasienus 06 okcuae kpeMuus (1V) u kpemuueBoit kucnore. CUIIMKATHI,
WX HUCIOJIb30BaHME B OBITY, B NPOMBIITICHHOCTH. BakHelnme CTpouTeIbHBbIE MaTepHalIbl: KepaMHKa,
CTEKIO, IIeMEeHT, OeToH, kene300eToH. I[IpoOiemMbl 0€30MacHOTO HCIOJB30BAHUS CTPOUTEIBHBIX
MaTEpUAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB HEOPraHMYEeCKUX BEIECTB, CBOMCTB COJSIHOW KHUCJIOTBI, IPOBEJIEHUE
Ka4eCTBCHHBIX pEaKUMil Ha XJIOpPUA-HUOHBI M HaONIOJEHUE TMPU3HAKOB HMX MPOTEKAHUS, OIbBITHI,
oTpaxawonme ¢u3MUYecKue W XMMHUYECKHE CBOWCTBA TallOTEHOB M HMX COEAUHEHUH (BO3MOXKHO
WCIIOJIb30BaHKNE BUJICOMATEPHAIIOB), O3HAKOMIICHHE ¢ 00pa3liaMy XJIOPUA0B (TaJOT€HUI0B), 03HAKOMIICHHE
c obOpasnaMu cepbl U e€ coeAMHEHUAMH (BO3MOXHO MCIIOJIB30BaHUE BHAEOMATEPHANIOB), HAOIIOJCHUE
npolecca OOyIIMBaHMS caxapa I10J] JCWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, HU3y4EHUE
XUMHUYECKHX CBOWCTB pa30aBIE€HHONW CEpHON KUCIOTHI, IPOBEJCHHE KaUeCTBEHHON peaklMH Ha cynbgar-
WOH W HaOII0JIeHUE MpU3HaKa e€ MPOTeKaHusl, O3HAKOMJIEHHE ¢ (PU3UUYEeCKUMH CBOMCTBaMU a30Ta, gocdopa
U UX COCAMHEHHH (BO3MOXXHO MCIIOJNIb30BAaHUE BHACOMATEpUAIOB), oOpa3liaMu a30THBIX U (HOCPOPHBIX
yaoOpeHuil, moilydeHue, coOMpaHHe, pAclo3HaBaHUE U U3ydeHHE CBOWCTB aMMHaKa, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha HMOH aMMOHHUs M ¢ochaT-HOH M HM3y4eHHUE MPU3HAKOB HUX IMPOTEKAHUS,
B3aMMO/JICHICTBME KOHILIEHTPUPOBAHHON a30THOM KUCIOTHI € MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMAaTEPUAJIOB), H3y4CHHUE MOJENeH KPUCTAIUIMYSCKUX PEIETOK anmasza, rpadurta, QymuiepeHa,
O3HAKOMJICHHE C MPOLIECCOM aJCOPOIIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM
MpOTHUBOTa3a, NOJydeHHe, coOupaHue, pacrno3HaBaHME U H3Y4YE€HUE CBOMCTB YITIEKUCIOIO Tasa,
MPOBEJICHNE KAYECTBEHHBIX pEAKIMi Ha KapOOHAT W CHJIMKAT-UOHBI W H3Y4EHUE NPHU3HAKOB HX
NpPOTEKaHUs,  O3HAKOMJICHME C  MPOAYKIMEW  CHJIMKATHOM  INPOMBIIUIEHHOCTH,  pEIICHHE
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «BakHel e HeMeTallIbl U UX COETUHEHUSD.

MeTaJuibl M UX CO€/JIUHE HUS

OOmiasi XapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METa/VIOB Ha OCHOBAHMHU HX IOJIOKEHUS B
[lepuonuueckoit cucreme xumuueckux anemeHToB . M. MenneneeBa u ctpoenusi atoMmoB. CTpoeHUe
METaJIoB. MeTauinyeckasi CBA3b U METAUIMYECKas KPUCTAJUIMYECKAs PEILETKA. DJIEKTPOXUMHUYECKAMN P
HalpspKeHU MetayuioB. Pu3nyueckue U XMMHUYECKHE CBOMCTBA MeTaioB. OOume crnocoObl MOJY4EHH s
MmeTaiioB. [loHsTHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alMTHI UX OT Koppo3uu. CrjiaBkl (CTalb,
YYIyH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[llemounble MeTaibl: moJiokeHUue B Ilepuonnueckoil cucreMe XUMHYECKMX 3yeMeHToB JI. .
MenzeneeBa, CTpoOeHHE MX aTOMOB, HaxXoxaAeHHUe B npupoje. Ouznueckre U XMMUYECKHE CBOICTBa (Ha
npuMmepe HaTpus U Kaiaus). OKCHAbI U THAPOKCUbI HAaTpUsl U Kaius. [[puMeHeHne MeloYHbIX METAJIIOB U
WX COEOUHEHUMN.

[llerouHO3eMeENbHBIE METAUIBI MAarHUM M KalblUW: MojoxkeHue B llepmomgmyeckoin cucreme
XuMnueckux aneMeHToB J[. 1I. MenneneeBa, cTpoeHre UX aTOMOB, HaXOKACHHUE B Ipupoae. Pu3nueckue u
XMMUYECKHE CBOICTBAa MarHus M KaibLus. Baxknelnme coequHeHHs Kalnblus (OKCHUJ, THAPOKCU]I, COJIN).
XKéEcTkocTh BOJIBI M CITOCOOBI €€ YCTPaHEHHUSL.

AmtoMmunuii: nonoxenue B [lepuoanueckoit cucreme xumudeckux snemeHToB /. Y. Menneneesa,
CTPOCHUE aTOMa, HaxX0oXKJIeHHE B Ipupojie. Du3nueckne u XUMIUIECKUE CBOMCTBA AMFOMUHUS. AM(OTEpHBIE
CBOMCTBA OKCHJA U T'HJIPOKCUA AITFOMUHUSL.



Keneszo: nonoxenue B llepuonmnueckoit cucreme xumuueckux 3iemeHTOB J[. WM. Menneneesa,
CTpOCHHE aToMa, HaxoxjaeHue B mpupoge. dusnmueckue M XUMHUUYECKHE CBOMCTBa >kene3a. OKCHBI,
ruapokcuasl u conu xenesa (I1) uxenesa (11l), ux cocras, cBoiicTBa U MosTydeHUE.

Xumuueckuii IKCnepumenm:

O3HaKoMJIeHME ¢ oOpas3laMH METalIOB U CIUIaBOB, UX (M3HMYECKUMU CBOWCTBAMM, HM3y4E€HUE
pe3yabTaTOB KOPPO3HMM METAUIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHAA KaJbLUsl U HATpUsl C BOJOW (BO3MOKHO MCIIOJIB30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHUs Keine3a B KUCIoponae (BO3MOXKHO
UCIIOJIb30BAHKME BUJCOMATEPUAIOB), MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMil HAa MOHBI: MarHHUS,
KaJbIUs, alfoMUHUS, ITuHKa, xene3a (I) u xeneza (I1), menu (1), HaGaroneHe W oMMcaHKE MPOIIECCOB
OKpalMBaHUsI TIJIAMEHH MOHAMH HATPHS, Kalus U KaJbIUs (BO3MOXXHO HCIIOIH30BAHNE BUIEOMATEPHAIIOB),
uccienoBaHue aM(QOTEpHBIX CBOWCTB TUJPOKCHIA QIIOMHHUS M THAPOKCHUJA LHMHKA, pEUeHue
SKCIIEPUMEHTANIBHBIX 3371a4 10 TeMe «BakHel e MeTaibl U KX COSTUHECHU .

Xumusi ¥ OKpy:Kawuasi cpejaa

BemectBa 1 mMarepuansl B MOBCEAHEBHOM JKU3HU YeIOBEKa. bezonacHoe NCnoyib30BaHNE BEILECTB U
XUMUYECKUX peakiuii B ObITy. [lepBast moMOIIs MPU XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAroIeh cpespl (MpeaesbHas A0MycTuMasi KOHIEHTPaIlUs BEIeCTB,
nanee — [1JIK). Pons Xumuu B pelieHH N YKOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3lioB MaTepHaJIoB (CTEKIO, CIIJIABbI METAJIJIOB, IOJMMEPHBIE MATEPUATIBI).

Mescnpeomemnvle ceazu

Peanuzanust mMexnpenMeTHBIX CBs3eH MpU M3Y4EHUHM XUMUU B 9 Kilacce OCYIIECTBIISETCS depes
WCIIOIh30BaHUE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX MOHSTUM, TaK U TOHSATHH, SBISIONIMXCS CHCTEMHBIMHU
JUIS OTJICJIBHBIX NMPEMETOB €CTECTBEHHO-HAYYHOTO 1M KIIA.

O0ume ecrecTBEHHO-HAYYHbIE MOHATHS: HAYy4YHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3,
Kiaccu(uKanus, MepuoAUYHOCTh, HAONIOJCHHUE, JKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJIENb,
SIBIICHUE, TAPHUKOBBIN d(HPEeKT, TEXHOIOTHS, MAaTCPUAITHI.

®du3uKa: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIHJ, U30TOIbI, Pau0aKTUBHOCTD,
MOJIEKYNIa, JJIEKTPUYECKUH 3apsij, MPOBOJHUKH, TOJYIPOBOJHUKU, JTUAJIEKTPUKH, (POTOIIEMEHT,
BEILIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHUE BEIECTBA, a3, pacTBOp, pPacTBOPUMOCTb,
KpUCTaJUIMUeCKasl peIETKa, CIUIaBbl, (PU3UYECKWe BEIWYMHBI, EAUHUIBI H3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorust:  doTtocuntes, agpixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHbIE  YIOOpEHHS,
MHUKPO3JIEMEHTbI, MAKPOIJIEMEHTBI, TUTATEJIbHBIE BEIIECTBA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOAbI, IOJE3HBIC MCKOMAeMbIe,
TOTLIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOI'O OOIIETO 00pa30BaHUsI TIOCTUTAOTCS B
xoJle OOydeHHs] XUMHU B E€AMHCTBE Y4eOHOW M BOCHHUTATENbHOH JEATEIbHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMH  POCCUMCKMMHU COLUOKYJIbTYPHBIMM M  JIyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMH,
NPUHATHIMHE B OOIIECTBE MPaBUIIaMH M HOPMaMH TOBEJICHHS U CIIOCOOCTBYIOT IpOLIecCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHS U COLUATU3ALUH 00yJaIOIIXCA.

JInyHOCTHBIE pe3ynbTaThl OTPaXKArOT TOTOBHOCTH OOYYArOIMXCS PYKOBOJACTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALIMI U PacILMPEHUE OIbITA IEATEIIBHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B
YacTu:

1) naTpuoTHYEeCKOr0 BOCIIMTAHMS .

LHEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPHUYECKOMY M HAydYHOMY
HaCIIe/INI0, TOHMMAaHMS 3HAYCHHS] XUMUUYECKOM HAayKd B JKU3HU COBPEMEHHOTO 0OIecTBa, ClIOCOOHOCTH
BJIQJIeTh JOCTOBEPHOW HMHGoOpMaLMed O TNepeloBbIX JAOCTHIKEHHUSAX U OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHOM XUMHUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOICTBE MUpa U OOLIECTBA;

2) rpa;KIaHCKOT0 BOCIMUTAHMS:

MPEACTABJICHUS O COLMAJIBHBIX HOPMaxX M NpPaBHJIAX MEXKIMYHOCTHBIX OTHOILIEHHUI B KOJIJIEKTHBE,
KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yIeOHOMCCIEA0BATEIBCKOM, TBOPUECKOM
U JpYyruX BHUJAX JEATENIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOW [EATENbHOCTH IIpH
BBIITOJIHEHUU Y4E€OHBIX, MO3HABATENbHBIX 3a/1a4, BHIIOJIHEHUU XUMHYECKUX SKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipollecce 3TOW yueOHOH
NeSITeIbHOCTH, TOTOBHOCTH OIEHHWBATh CBOE IOBEIEHHWE M MOCTYIIKM CBOUX TOBApHINEH C MO3ULUU
HPaBCTBEHHBIX M IIPABOBBIX HOPM € Y4ETOM OCO3HAHMS MMOCIIEACTBUM IOCTYIIKOB;

3) HIEHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKHE MPEACTABICHUSI O BEIIECTBE M XUMHYECKOM peakiuu, COOTBETCTBYIOLME
COBPEMEHHOMY YPOBHIO Pa3BUTHsl HAayKH M COCTaBJIAIOLME OCHOBY I NOHMMAaHUS CYLIHOCTH Hay4HOU
KapTUHBl MHpA, MNPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX
YEJIOBEKA C MIPUPOIHON CPEAOH, O POIU XUMHUH B TO3HAHUM ITHX 3aKOHOMEPHOCTEI;

MO3HaBaTeJIbHbIE MOTHBBI, HAMPABJICHHBIE HA MONyYCHHE HOBBIX 3HAHUN MO XUMHUHU, HEO OXOIMMBbIE
Ui OOBsICHEHUsS HaONIOAaeMBIX IPOLIECCOB W SIBJICHHM, IO3HABATEIbHOM, HH(OOPMAIIMOHHOH U
YUTATENBCKONH KyIbTypbl, B TOM YHCIE HABBIKOB CAMOCTOSATENbHONH paboOThl ¢ Y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYpOH, JOCTYITHBIMU TEXHUUYECKUMH CPEACTBAMH MH(OPMALIMOHHBIX TEXHO JIOTHI;

UHTEpeC K OOy4eHHI0O M TO3HAHMIO, JIO003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOM U HCCIENI0BATENbCKOM JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTHU U YPOBHS 00y4eHUs B AaJbHEUIIEM;

4) popMHUpOBaHNUS KYJILTYPbI 310POBbSI:

OCO3HAHME IEHHOCTH >HU3HH, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3/J0POBBIO, YCTAaHOBKU Ha
30pOBBIN 00pa3 JKU3HMU, OCO3HAHUE MOCIEACTBUNA M HENPUITHE BPEIHBIX NMPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJIs, HAPKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOJIIOICHUS MPaBUJI 0€30MTaCHOCTH MPU OOpaIeHUH C
XUMHUYECKIMH BEIECTBAMHU B OBITY U peabHON KU3HHU;

5) Tpy10BOr0 BOCHIHTAHUS

MHTEPEC K MPAaKTHUYECKOMY M3y4eHHUIO mpodeccuii u Tpyaa pas3inuyHOro poja, yBaXEHHE K TPYLY H
pe3yibTaTaM TPYAOBOW JESITEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUHU IO
XMMHH, OCO3HAHHBIK BHIOOP HWHIMBUIYAJbHOM TPAEKTOPUU MPOJOHKEHHS 00pa3oBaHUsI C Y4ETOM



JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIIEIHOM
npoeCCUOHATBLHON JEATeTLHOCTH M Pa3BUTHS HEOOXOJAMMBIX YMEHHH, TOTOBHOCThH aJalTUPOBATHCS B
npodeccHoHaNBHO cpere;

6) 9K0JI0rHY€eCKOro BOCIHTAHMS

9KOJIOTMYECKU I1€JIECO00pa3HOE OTHOINCHNE K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha 3eMiie, OCHOBE €&
CYIIECTBOBAHMS, TOHUMaHWE IIEHHOCTH 3I0pPOBOrO M 0Oe30macHOro oOpas3a KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICMXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH
coOmroieHusT TpaBuUJl OE30MAacCHOTO TOBEACHUs NpH padoTe C BEUIECTBAMH, a TaKKE B CHUTYaIUsX,
YIPOXKAIOUIMX 3I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHWS, IOJydaeMble MPU H3YYCHUU XUMHUHU, Ui PEIICHUS 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEW NPUPOIHON Cpenoi, ISl MOBBILICHHUS YPOBHSI 3KOJOTUUYECKOW KyJIbTYpHI,
OCO3HAHUSI TIO0AIBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTel MX pelieHus TOCPEICTBOM METOJ/IOB
XAMHH, HKOJIOTUUECKOTO  MBILIUIEHUS, YMEHUS PYKOBOACTBOBATbCA WM B  [1O3HABATEIbHOM,
KOMMYHUKATUBHOU M COITMATTbHOM MTPaKTHKE.

METANNPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pE3yNbTaTOB  BBIACHSIOT 3HAUYMMbIE s (QOPMHUPOBAHUS
MUPOBO33pEHUsT OOIIEHAayYHbIe TTOHATHS (3aKOH, TEOpHs, NMPUHIUI, TUIIOTE3a, (PaKT, cucTeMa, MpoIlecc,
OKCIIEPUMEHT W JAPYroe.), KOTOPBhIE HCIOJNB3YIOTCS B E€CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHWH M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O I[EJIOCTHOW HAyYHOU
KapTUHE MHpa, U YHUBEpCAJbHbIC Yy4eOHbIC JIeWCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pErylsTUBHBIE), KOTOpble oOecreunBaoT  (GOpPMUpPOBAHME TOTOBHOCTH K  CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYITICCTBICHUIO YU€OHOM JCSTETbHOCTH.

Ilo3HaBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1e HCTBHUS

ba3oBhbIe Jlornueckne aeMcTBHSA:

YMEHHS UCTOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUHU 3HAHUM: PACKPBIBATH CMBICI
XAMHYECKHX TMOHATHH (BBIACIATh MX XapaKTepHbIE MPHU3HAKHA, YCTAHABJIMBATH B3aUMOCBS3b C JIPYTHMH
TOHSATUSMH ), WCIOJIE30BATh IOHATUS JUISI OOBSICHEHHS OTICIBHBIX (JAKTOB W SIBJICHUMW, BBIOMPATH
OCHOBaHMST U KPUTEPUU M KlacCU(PUKAIIMK XUMHYECKUX BEIIECTB W XUMHUYECKUX PEaKIUid,
yYCTaHABJIMBAaTh TMPUYUHHO-CICJACTBCHHBIEC CBS3M MEXKIYy OOBCKTAMH W3y4€HUs, CTPOUTH JIOTUYECKUE
paccyxneHusi (MHAYKTUBHBIC, JCTYKTUBHBIE, 10 AHAJIOTHUH ), IEJIaTh BHIBOJIBI U 3aKITIOYCHUS;

YMEHHE TPHUMEHATh B TPOIECCe IMO3HAHUSA TOHATHSA (NMPEAMETHBIE M METalpeIMETHBIC),
CHMBOJINYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YeMbIE€ B XUMHUHU, IPEOOPa30BBIBATH IIMPOKO TPUMEHSIEMbIC B
XUMUH MOJIENIbHBIE MPEJCTABICHUS — XMMHYECKUU 3HAK (CMMBOJ d3JIEMEHTA), XMMUuecKas dopMyna u
YpaBHEHHE XHMHYECKOM pEaKIUM — MPU PEIICHHH Y4eOHO-TIO3HABATEIBHBIX 3a7ad, C YU4ETOM ITHX
MOJICTIbHBIX TPEJICTAaBICHUN BBIABIATE M XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKH U3Yy4aeMbIX
OOBEKTOB — XHMHYECKMX BEIIECTB W XUMHUUYECKUX PEaKIUi, BBISIBJIATH OOIME 3aKOHOMEPHOCTH,
NPUYUHHO-CJIEICTBEHHBIC CBS3H U MPOTUBOPEYHUS B U3y4aeMbIX MPOIECCaX U SBIICHUSIX.

Ba3oBble ucciaenoBareIbCKHe A€ iCTBUS

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TaKKE B
Ka4eCcTBE OCHOBBI Il (GOPMUPOBAHUSI TUTIOTE3BI IO MPOBEPKE MPABUIBLHOCTH BBICKa3bIBAEMBIX CY)KICHHI;

NpUOOPETEHHE OIbITa 10 IUIAHUPOBAHHWIO, OpTaHU3allMd ¢  TPOBEJACHUIO YYCHUUYECKUX
OKCIIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM MpOIecca, CaMOCTOSTENFHO TPOTHO3MPOBATH €r0
pe3ynbTaT, GOpMYyITHPOBaTh 0OOOIEHHS U BBIBOABI 11O Pe3yJabTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHUS,
COCTAaBJISATH OTYET O MPOJICTAaHHOM padoTe.

PaGora ¢ unpopmanmeii:



yMEHUE BBIOMpaTh, aHATM3UPOBATh U UHTEPIPETHPOBATH WHPOPMAIUIO PA3TUYHBIX BHIOB U (OopM
NpE/ICTaBJICHUS, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB (HAy4HO-TOMYJSpHAs JUTepaTypa XUMHYECKOTO
coJiepKaHus, CIpaBOYHbIE TocoOusi, pecypcbl MHTepHETa), KpUTUYECKHA OLICHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTHh pPa3IHYHbIE METOAbl W 3alpoChl TPU TMOWCKE W OTOOpe WHQpOpPMALNU U
COOTBETCTBYIOIIMX TaHHBIX, HEOOXOAMMBIX [UIsI BBIMOJHEHUS Y4eOHBIX U IMMO3HABATENBHBIX 33134
ompenen€HHOro THMNa, MNpHOOpPEeTeHHWE OmbiTa B  OOJACTH  HMCIOJIB30BaHUS WHGOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTHWH, OBIAJACHHE KyJAbTYpOM AaKTUBHOTO HWCIOJB30BAHUS PA3THIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATENBHO BBIOMpATh ONTUMAIbHYIO (JOopMy MpeacTaBiieHUs WHGOPMAIUU U
WJUTIOCTPUPOBATh pellaeMble 3a7jaud HECJIOKHBIMU CXeMaMH, JAUarpaMMamu, JApYruMu gopmamu rpaduku
Y UX KOMOMHAILIMSIMH;

YMEHHUE HCIOJIb30BaTh U aHAIM3UPOBATH B MpoIecce yIeOHOM U MCCIe0BaTeNbCKON AESITEIbHOCTH
WHPOPMAIIMIO O BIUSHUM TPOMBINIIEHHOCTH, CEIBCKOTO XO3fHCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY)Karolel MPUPOTHON CPEIbI.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YueOHbIE NeiCTBHA:

YMEHUS 3aJ]aBaTh BOIMPOCH (B X0Je quaiora u (MJiM) AMCKYCCHH) MO CYIIECTBY 00CYK/IaeMOU TEMBI,
(hopMyIMpPOBaTh CBOU MPEUIOKEHHSI OTHOCUTENBHO BBIIIOJIHEHUS IIPEIOKEHHOM 3a1a4u;

YMEHUS TPEICTABIATh MOJY4CHHBIE pPE3yJIbTaThl IO3HABATEIBHOU MEATEIIBHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAIUI0 PEe3ylNbTaTOB BBHIMTOJIHEHUS XMMHUYECKOTO SKCIEpHUMEHTa
(;1abopaTtopHOTO OMBITA, TA0OPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIIECTB, YUCOHOTO MPOEKTA);

YMEHUS Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABATENBHOU W
HCCIIEeI0OBATENIbCKOM  JICSTEIbHOCTH TPU PEIICHUM BO3HUKAIOIMX IMPOOJeM Ha OCHOBE y4yé€ra oOummx
WHTEPECOB U COIVIAaCOBAHUS TMO3UIHUK (0OCYXKIeHUs, OOMEH MHEHHSIMH, <«MO3TOBBIC IITYPMBI»,
KOOpJMHAIUS COBMECTHBIX ACWCTBUM, ONpENesieHHEe KPUTEpUEB IO OILEHKE KauecTBAa BBIMOJHEHHOU
paboThI U apyrHe).

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1€ ICTBUA:

YMEHUE CAMOCTOATENIBHO OINpPEAeisaTh LEIN JAEATENbHOCTH, IUIAaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATh M TpPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENHHOCTb, BBIOMpATh Haubolee
s¢pexTuBHBIE CrIOCOOBI perieHusl YUeOHBIX U MO3HABATEIbHBIX 33]a4, CaMOCTOSATENIBHO COCTaBISATh WM
KOPPEKTUPOBATh IPEMAJIOKEHHBIN aIrOpPUTM JACUCTBUM IIPU BBINOJHEHUH 3aJaHUM C Y4ETOM IOJIyYEHHUS
HOBBIX 3HAaHUH 00 HM3ydaeMbIX OObEKTaX — BEIIECTBAX U PEAKIIUAX, OL[EHUBATh COOTBETCTBUE MOTY4EHHOTO
pe3ynbraTa 3asBJICHHOM LIE€JIU, YyMEHUE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IIpe/jaracéMble B
YCIIOBHMH 33/IaHU .

NMPEJIMETHBIE PE3YJIbTATDBI

B cocTtaBe mpenMEeTHBIX pe3ylbTaTOB IO OCBOCHHMIO OOS3aTENBHOTO COJEPXKaHHS, YCTAaHOBICHHOTO
JTaHHOW (QenepanbHON pabodeil mporpaMMoid, BBIJCISIOT: OCBOCHHBIE OOYJaIONMMHKCS HAaydyHbIE 3HAHUS,
YMEHUS U CIIOCOOBI NIEHCTBUM, crieruuieckue s MPeAMETHON 00IacTi «XUMUSD», BUIBI ICATEIIbHOCTH
M0 TMOJY4YEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETallNu, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaI[HsIX.

K xoHmy oOyueHus B 8 kjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTD y OOYJAIOIIMXCS YMECHUM

® PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJEKYJIa, XHMUYECKAM 3JIEMEHT,

IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOHAs), BaJCHTHOCTD,
OTHOCHUTENIbHASI aTOMHasi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas JOJISI XMMHYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJSIPHBI OOBEM, OKCHUI, KHUCIIOTA,
OCHOBaHME, COJIb, DJIEKTPOOTPUIATEIBHOCTh, CTEMEHb OKHUCIEHUS, XUMHYECKas peaKus,



KIacCCU(UKALMS PEAKIHil: peakuuu COCAMHEHHS, PEaKUHH pPas3IOKEHUs, PEaKuy 3aMelleHus,
peakuuu oOMEeHa, SK30- U PHAOTEPMUUYECKHE PEAKUIUH, TEII0BOU A(hEeKT peakuuu, sapo aroma,
9JIEKTPOHHBIA CJIOM aroma, aTOMHasl OpOuTallb, paJnyc aToMa, XUMUYecKas CBsI3b, MOJSpHas U
HEMoJIsIpHAasi KOBaJIEHTHAsl CBs3b, MOHHAs CBsI3b, UOH, KATUOH, aHUOH, PACcTBOP, MaccoBas JOJsA
BelecTBa (ITPOIEHTHASI KOHIICHTPAITUS) B PACTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATHI ¥ TPUMEHSTH 3TH TOHSITHS MPU
ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIB30BAaTh XMMHYECKYI0O CHUMBOJIHMKY JUISS COCTaBJICHUS (GOPMYIT BEHIECTB M ypaBHEHUU
XUMUUYECKUX PEAKLMH;

OTIPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCIICHb OKHCIICHUS
JJIEMEHTOB B OMHApHBIX COCAMHEHMSX, NMPUHAIICKHOCTh BEUIECTB K ONMPEACIEHHOMY KIaccy
COEMHEHUN 1Mo GopMyliaM, BUJ XUMUUYECKON CBSI3U (KOBAJCHTHAs U MOHHAS) B HEOPTAaHUUYECKUX
COCTUHCHHUSIX;

packpbeiBath cMbica [lepuonnyeckoro 3akona /. M. MenzaeneeBa: 7AeMOHCTpUPOBATh TOHUMaHUE
MEePUOIUYECKON 3aBUCHMOCTH CBOWCTB XHMHUUYECKMX DJIEMEHTOB OT WX TMOJOXKEHUs B
[epnomuyeckoii cucreme, 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOTO yYeHHS, 3aKOHa ABOTAIPO;

ONMHCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepronuyeckoil CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB: pa3Inyarh MOHATUS «JIaBHas nonarpynna (A-rpymnmna)» u «rodounas noarpynna (b-
rpyImmna)», Maibie U OOJbIIME MePUOIbl, COOTHOCUTH 0003HAYECHH S, KOTOPhIE HMEIOTCS B TAOIHIIE
«lepuomuueckas cucreMa xumuueckux osiemMeHtoB [[. WM. MengeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sijpa, oOiree
YHCIIO SJIEKTPOHOB U PacIpeIeNIeHUe UX MO SIEKTPOHHBIM CIIOSIM);

KITacCH(UIIMPOBATh XUMHUECKAE DIIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA, XUMUYECKUE PEaKIIHH
(T10 YMCITy ¥ COCTAaBY YUaCTBYIOIIMX B PEAKIIMHU BEIIECTB, 110 TEIIOBOMY 3(eKTy);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIME XMMHYECKHE CBOMCTBA BEIIECTB PA3MYHBIX KIACCOB,
MOJATBEPXK/Iast ONMUCAHUE TPUMEPAMU MOJIEKYIIIPHBIX YPAaBHECHUN COOTBETCTBYIOIIMX XUMUYECKIX
peaKuui;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOXKHOCTU
MPOTEKAHUSI XUMUYCCKUAX MPEBPAICHUH B Pa3TUIHBIX YCIOBHSIX,

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIeMEHTa Mo (opMylie COEIUHEHHUs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHCHUIO XUMUYCCKON PEaKIINu;

MPUMEHSATH OCHOBHBIE OTEPAIlUH MBICIUTEIBHON JACSITEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHUE,
00001meHe, CUCTEeMAaTH3AIINIO0, KITaCCU(UKAIINIO, BBISIBJICHUE TPUUYUHHO -CJICICTBEHHBIX CBSI3eH —
JUIS W3Yy4eHHsS CBOWCTB BEIIECTB M XUMHUUYECKMX PEaKIHi, €CTECTBEHHO-HAayYHBIC METOJIbI
NO3HAaHUsSI — HaAOMIOJeHUEe, W3MEpEeHHUe, MOJACTUPOBAHUE, OJKCIIEPUMEHT (pealbHBId H
MBICJIEHHBIN );

ClIeI0BaTh MpPaBUJIaM MOJIB30BAHUS XUMHUUYECKOW MOCYION M J1abOpaTOPHBIM O00OpYIAOBAHHEM, a
TaloKe MpaBujIaM oOpallieHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU O BHITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BEIECTB
(BolOpo/ia M KHCIIOPOJA), MPUTOTOBJICHHUIO PACTBOPOB C OIpeAeIEHHOM MaccoBOM monei
pPacTBOPEHHOTO BEINECTBA, IUIAHUPOBATH W TPOBOJUTH XUMHYCCKHE DKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB INENOYed M KUCIOT C TMOMOLIBI0 HHIUKATOPOB (JIaKMYC,
deHondranernH, METHJIOPAHXK U JPYTHE).



K xoHmy oOyueHus B 9 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(hOpMUPOBAHHOCTH Y OOYJAIOLMXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMUMMUYECKUX MOHSATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
WMOH, KaTMOH, AaHHMOH, IIPOCTOE€  BEIECTBO,  CJIOXKHOE  BEIECTBO,  BaJEHTHOCTD,
JNEKTPOOTPULIATEILHOCTD, CTEIICHb OKUCICHUS, XMMHUYECKas PEaKUHs, XUMHYECKass CB3b,
TETIOBOM 3(pexT peakunu, MOJb, MOJAPHBIA OOBEM, PACTBOP, AIIEKTPOIUTHI, HEIJIECKTPOIUTHI,
JNEKTPOJIUTUYECKasT JUCCOLMAIUSA, PEaKIUM HMOHHOIO OOMEHa, KaTalau3aTrop, XUMHYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTHMbIE pEAKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC
pEaKuMH, OKUCIUTENb, BOCCTAHOBMUTENb, OKUCIEHHME M BOCCTAHOBJICHHE, AJUIOTPOIHS,
aM(OTEpHOCTb, XMMHYECKas CBs3b (KOBAJCHTHAs, MOHHAs, METalNIMYecKas), KpUCTaJuIMyecKas
pelETKa, KOPpO3Usl METAJIOB, CIUIABBl, CKOPOCTh XUMHUUYECKONW PEAKLUH, IPEAEIBbHO JOIYCTUMAs
koHueHTpauus [1/IK BemecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U IPUMEHSTH 3TH I OHATUS NPU
OIMCAHUU BEIIECTB U UX NIPEBPAILCHUI;

UCIOJIb30BATh XUMUYECKYHD CHMBOJMKY sl COCTaBJIE€HHsS (GOPMya BELIECTB U ypaBHEHMIt
XAMHUYECKUX PEAKIIUI;

ONPENENATh BAJEHTHOCTb U CTENEHb OKUCIECHHUS XMMUUYECKMX 3JEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONPENEICHHOMY KIACCy COCAMHEHUH IIO
(dopmynam, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METAIMYECKas) B HEOPTaHUYECKIX
COEAMHEHMSX, 3aps] MOHA IO XUMHYECKOM QopMmyse, XapakTep cpelbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHUH, TUIT KpUCTAIIINYECKON PEIIETKM KOHKPETHOI'O BEILECTBA;
packpsiBaTh cmbicl Ilepuommueckoro 3akona [[. M. MenpaeneeBa M JEMOHCTPUPOBATH €TI0
NOHMMAaHME: OINMCHIBATh W XapakTepus3oBaTh TabiauuHyro ¢opmy Ilepumonumyeckoil cucTeMsl
XMMUYECKMX 3JIEMEHTOB: pa3linyaTh IMOHATUS «JIaBHas noarpynmna (A-rpynmna)» U «1o0ouyHas
noarpynna (b-rpymnma)», manele u OosblMEe MEPHOJbI, COOTHOCUTH 0003HAuU€HUs, KOTOpbIE
UMEIOTCA B MEPUOAMYECKOM TalnuIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsj sipa, oOlee YMCIIO AJIEKTPOHOB U paclpeieieHue X
10 3JIEKTPOHHBIM CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIUHEHUM B Ipejaenax MajblX IIEPUOA0B U ITIaBHBIX NOATPYII C YUYETOM CTPOEHHUS MX
aTOMOB;

K1accupUIIMpPOBaTh XUMHUYECKUE 3JIEMEHTBI, HEOPTAaHMYECKUE BEILIECTBA, XMMHUYECKUE PEAKIUU
(Mo 4YMcoy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(exry, mo
U3MEHEHMIO CTETIeHEeN OKUCICHUS! XMMUYECKUX 3JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHenrUUecKne XMMHUUYECKHE CBOMCTBA MPOCTBHIX H
CJIOKHBIX BEIIECTB, MOATBEP)KIasi ONMMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XUMHYECKUX PEAKINN;

COCTABJISATh YPAaBHEHU S IEKTPOJIUTUYECKON JUCCOLUALMU KUCIOT, IEJI0YEH U COJIEH, TTOJHBIE U
COKpaIEHHBIE YpaBHEHUS PEaKIHil MOHHOro oOMeHa, ypaBHEHMS PEeaKUui, MOITBEPKAAIOLIX
CYILECTBOBAHME TE€HETUYECKON CBSA3HM MEXIY BELICCTBAMM Pa3JIMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM TOCPEICTBOM COCTABIICHUSI
3JIEKTPOHHOTO OanaHca 3THX peaKluii;

IIPOTHO3UPOBATH CBOKMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHM 51
XUMUYECKUX IPEBPALLECHUN B Pa3INUHbIX YCIOBUSX;



BBIYHCIISTh OTHOCHTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa IO (GOpMylle COCIMHEHHUs, MAacCOBYIO JOJNIO BEIIECTBA B PacTBOpE,
POBOAUTH PACUYETHI 110 YPAaBHEHUIO XMMUYECKOW PEaAKINH;

coOnmoaTh MpaBUiia MOJIb30BAHUS XMMHUYECKOH MOCYHOH M J1abopaToOpHBIM 000pYyIOBaHUEM, a
TalOKe MPaBHJIa OOpAICHHS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUI0O M COOMPAHUIO Ta3000pa3HBIX BEIECTB
(aMMHaka ¥ yriaeKkucioro rasa);

IPOBOJUTH PEAKIHMH, IOATBEPXKIAIONHE KAYeCTBEHHBI COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IMYTEM XIOpHA-, OpoMHUA-, MOAMI-, KapOoHaT-, docdar-, cuIMKar-,
cynbar-, THIPOKCHUA-HOHBI, KATHOHBI aMMOHHMS W  HOHBl H3Y4EHHBIX METaJlIOB,
IPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE ONEpaIliil MBICTUTENFHON JAEATETbHOCTH — aHAIU3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, CHCTEMAaTU3alNI0, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBSI3CH — IUIS M3y4eHUs
CBOWMCTB BEIIECTB M XHUMHYECKHX pPEaKIUW, eCTECTBEHHO-HAy4yHbIE€ METOJbl IO3HAHUS —
HabJI0IeH1 e, U3MEPEHNE, MOJIEIMPOBAHHE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH ).



TEMATHYECKOE INIAHUPOBAHUE 8 KJIACC

Ne HaumeHoBaHMe pa3fesioB U TeM MPOrpaMMbl Koau4yecTBo yacos JJleKTpoHHBbIE (U poBHIE)
n/n Bceero Konrtpoabnubie | IlpakTnueckue | oOpa3oBaTeJibHbIE peCypChl
padoThI padoThI
Pa3nea 1. [lepBonavajibHble XHMUYECKHE OHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [JOK
PAKTUYECKON JICATEIBHOCTH YeIOBEKa https://m.edsoo.ru/7f41837¢
1.2 BemecTBa 1 XuMHU4YecKrie peakiuu 15 1 bu6mmoreka [IOK
https//m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pa3zne 2. BakHeiinme npeacTaBuTe/IM HEOPraHU4eCKUX BelleCTB
2.1 Bosnyx. Kucnopog. [lousitre 06 okcuaax 6 bubmorexa LIOK
https//m.edsoo.ru/7f41837c
2.2 Bomopon. TlorsTHE 0 KUCIOTaX M COJISAX 8 1 bu6mnoreka IIOK
https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [lonsiTne 06 ocHOBaHHSIX S) 1 1 bubmuotexa LIOK
https//m.edsoo.ru/7#41837c
24 OcHOBHBIE KJ1aCChl HEOPTaHUUYECKUX COETNHEHUI 11 1 1 bubmuotexa LIOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuoanueckmii 3akon u Ilepuoguyeckas cucrema xumudeckux 31emenron /1. U.
cBfI3b. OKHCJINTEIbHO-BOCCTAHOBUTEJ/IbHbIE PeaKIUH

MenneaeeBa. CtpoeHue aToMOB. XUMHUYe CKasI

3.1 [lepnonuueckuii 3akon u [lepuoauueckas cucrema 7 bubnmnoreka [IOK
xumugeckux 3mementoB J1. M. MengenceBa. Ctpoenue https://m.edsoo.ru/7f41837¢
aToMa

3.2 Xumudeckas cBsi3b. OKHCIUTEIBHO- 8 2 bu6mmoreka [IOK
BOCCTAaHOBHUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢

Hroro o paznemy 15 bubmuotexa LIOK
https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubnmnoreka [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5




9 KJIACC

Ne HaumeHoBaHMe pa3fesioB U TeM MPOrpaMMbl Koau4yecTrBo yacos nop
n/n Bceero Kontpoabubie | IlpakTuueckue
padoThI padoThI
Pa3zneq 1. BemecTBo 1 XuMn4yeckue peakuuu
1.1 IloBTOpeHue n yrirybneHne 3HaHUH OCHOBHBIX Pa3/IeNIOB 5 1 bubnuotexa LIOK
Kypca 8 kimacca https://m.edso0.ru/741a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUI 4 bubnmnorexa [IOK
https://m.edsoo.ru/741a636
1.3 DJIEKTPOIUTHYECKAS JUCCOIUAIIMS. XUMHUYECKUE 8 1 1 bubmmoteka [IOK
peaKiuu B pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznea 2. HemeTaaabl 1 UX coeTHHE HUSA
2.1 OO0mas xapakrepucTHKa XMMHUYECKuX 31eMeHToB VIIA- 4 1 bubnuoreka LIOK
rpymibl. ['anoreHsr https://m.edsoo.ru/7f41a636
2.2 OO0ms XapakTepucTUKa XMMUUYECKUX 31eMeHTOB VIA- 6 bubmuotexa LIOK
rpymibl. Cepa u €€ CoeTMHeHHUSI https://m.edsoo.ru/7f41a636
2.3 OO0mpas XapakTepucTUKa XMMHUUYECKUX 31eMeHTOB VA- 7 1 bubmuotexa LIOK
rpymibl. A3ot, Gocdop U MX COeTMHEHUS https://m.edsoo.ru/7141a636
24 OO0ups XapakTepucTUKa XMMHUYECKUX 31eMeHTOB |VA- 8 1 2 bubnuotexa LIOK
TPYIIIBL. YIJIEpOJ U KPEMHUHN M MX COCTMHCHHUSI https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3zneq 3. MeTa/liibl M X COeJUHE HUS
3.1 OO0upe cBoOiicTBa METAJLIOB 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxxnelmme MeTamibl 1 UX COSAUHEHUS 16 1 2 bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636
Hroro o paznemy 20
Paznen 4. Xumusi u OKpyxawmas cpeaa
4.1 BemectBa u Marepuaisl B )KU3HHU YEIOBEKA 3 bubmmnorexa [IOK
https://m.edsoo.ru/7f41a636
Wroro no paszneny 3
PesepBHOE Bpems 3 bubmmoreka [IOK




https//m.edso0.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka KosmyecTBo yacoB DJIeKTPOHHBIE LM () POBbIE
n/m Bcero Konrposbhbie | Ilpakruyeckue | 00pa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Posb XuMuu B )kM3HU yesoBeka. Tena u 1 bu6mmorexa [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOMAX TTO3HAHHS B XUMHUH 1 bubmuoreka IIOK
https//m.edsoo.ru/ff0d227e
3 [pakruyeckass padora Ne 1 «IIpaBuna paboTsl B maboparopuu 1 bubnmoreka [IOK
1 IpHEMBI 00paIleHUs ¢ 1a00paTOPHBIM 000PYIOBAHUEMY https://m.edsoo. ru/ff0d23dc
4 UYucrele BemmecTBa U cMecu. CrocoObl pazaeneHus cMeceit 1 bubnmoreka [IOK
https//m.edsoo. ru/ff0d26ca
5 Ipakruueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpumepe 1 bubnuotexa LIOK
OYHCTKH MTOBAPECHHOW COJIH )» https://m.edsoo. ru/ff0d28c8
6 ATOMBI ¥ MOJIEKYJIbI 1 bubnuoreka LIOK
https://m.edsoo. ru/ff0d2a6c
7 XUMHUYECKHE AIIEMEHTHI. 3HAKH (CUMBOJIBI) XAMUYECKUX 1 bubmuorexa [IOK
DJIEMEHTOB https://m.edsoo. ru/ff0d2be8
8 [IpocThie U CI0KHBIE BEIIECTBA 1 bubnuorexa [IOK
https://m.edsoo. ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE y4EHUE 1 bubnmoreka [IOK
https://m.edsoo. ru/ff0d2d50
10 3aKoH MOCTOSIHCTBA COCTaBa BEIeCTB. XuMHUUIecKas hopmMyra. 1 bubnmnoreka [IOK
BajleHTHOCTB ATOMOB XUMHUUYECKUX IJIEMEHTOB https://m.edsoo. ru/ff0d2eae
11 OTtHocuTenpHag aToMHas Macca. OTHOCHTEIbHAS 1 bu6nuoreka [JOK
MOJICKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XAMHYECKOTO DJIEMEHTA B COEAUHEHN U 1 bu6nuoreka [IOK
https://m.edsoo. ru/ff0d350c
13 KonuuectBo BemecTBa. Mosnbs. Mossipaas Macca 1 bu6mmoreka [JOK
https://m.edsoo. ru/ff0d5230
14 DU3NYECKHE U XUMHUYECKUE SIBJICHUSA. XUMUUYECKasT PEaKIUs 1 bubmuorexa [IOK
https//m.edsoo. ru/ff0d37fa




15 [Ipu3Haku U yCIOBUS NPOTEKAHUS XMMUUYECKUX PEAKIHAMI bu6mmotexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACChI BEIECTB. XUMHYECKUE YPaBHEHHUS bubnuoreka [IOK
https//m.edsoo. ru/ff0d3b88
17 Bbruncnenus kojimuecTBa, Macchl BEILIECTBA 110 YPAaBHEHUSIM Bbu6nmuoreka [JOK
XUMHYECKHX PEaKIIHii https://m.edsoo. ru/ff0d5708
18 Krnaccudukanus XuMHUECKUX peakiuii (COeAUHEHMUS, bubmuotexa LIOK
pasiIoKEHUs, 3aMeIeHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — y4€HBbIN-3HIIMKIONEaUuCT. O000IIeHE U bu6nmmorexa [JOK
CHCTeMaTH3aIKsl 3HaHU I https://m.edsoo. ru/ff0d40c4
20 KonTponwsHas padota Nel mo teme «BeliecTBa 1 XMMHUYECKUE bubmuoreka [IOK
pEeaKIm https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopoxg — bubnuoreka LIOK
AJIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo. ru/ff0d448e
22 du3nveckre U XUMUYECKAE CBOHCTBA KUCIOpOIa (peaKiuu bubmmotexa LIOK
okucienus, ropenue). [loustue 06 okcuaax https://m.edsoo. ru/ff0d4614
23 CrocoObI mOTydeHUs KHCIIOpoAa B 1a00paTOpuu U bubnmoreka [IOK
MPOMBIIITICHHOCTH. [IpuMeHeHre KucIopoaa https://m.edsoo.rw/ff0d497a
24 TennoBoit addexr xumMHuueckoil peakunu, NOHITHE O bu6nuotexa LIOK
TEPMOXMMHYECKOM YPaBHEHHH, K30- U SHJIOTCPMHUECKUX https://m.edsoo. ru/ff0d4790
peaKnusx
25 TonnuBo (Hedrb, yroas 1 MeTaH). 3arps3HeHNe BO3/IyXa, bubmuotexa LIOK
CIIOCOOBI €10 MPEIOTBPAIICHHUS https://m.edsoo. ru/ff0d4c4a
26 [pakruueckas pabota Ne 3 o teme «llonyyenue u bubmuotexa LIOK
coOMpaHue KUCIIOpO/ia, U3yIEeHNE €T0 CBONCTB https://m.edsoo. ru/ff0d4ae2
27 Bonopon — sneMeHT u ipoctoe BemecTBo. HaxoxaeHue B bu6nmmorexa [JOK
IpUPOJIC https://m.edsoo. ru/ff0d4dd0
28 dU3MYECKNEe U XMMUYECKUE CBOMCTBA BOJIOPO/IA. bu6nmmorexka [JOK
[IpumeHnenne Bogopoaa https://m.edsoo. ru/ff0d4dd0
29 [ToHsATHE O KMCIIOTAX M COJISX bubnuoreka IIOK
https://m.edsoo. ru/ff0d50d2
30 CrocoObI TOTydeHU ST BOAOPOA B JTA0OpaTOPUH bubnmoreka [IOK
https://m.edsoo. ru/ff0d4dd0
31 Ipakruueckas pabota Ne 4 mo reme «llonyyenne u bubmmotexa [IOK




coOMpaHue BOJIOPO/Ia, M3Y4CHHE €T0 CBOMCTBY

https://m.edsoo. ru/ff0d4f42

32 MostsipHbIii 00bEM Tra3oB. 3akOH ABOTaIpoO bu6nuotexa LIOK
https//m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMYECTBA BEIIECTBA Ia3a 110 €ET0 bu6nuoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY https://m.edsoo. ru/ffod55a0
34 Borancienus 00EMOB Ta30B 1O YpaBHEHHIO PEAKIIUH Ha bubmuorexa [IOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUM Ta30B https//m.edsoo. ru/ff0d5708
35 dusnueckre U XUMHYECKIE CBOMCTBA BOIEI bu6mmoteka [IOK
https//m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsiTHE 00 MHIMKATOPAX bubnmoreka [IOK
https//m.edsoo. ru/ff0d59e2
37 Bona xak pactBoputens. HachlllieHHbIE ¥ HEHACHIILICHHBIE bubmuotexa LIOK
pacTtBOpBI. MaccoBas J10J1s1 BEMIECTBA B PACTBOPE https://m.edsoo. ru/ff0d5b40
38 Ipakruueckas padota Ne 5 mo teme «lIpuroroBnenue bu6nuotexa LIOK
PacTBOPOB € OMpPeICIEHHON MaCCOBOM J10JICH pacTBOPEHHOTO https://m.edsoo. ru/ff0d5eba
BEICCTBA»
39 Kontponsaas padora Ne2 mo teme «Kucnopoa. Bomopon. bubnmoreka [IOK
Boma» https//m.edsoo. ru/ff0d6342
40 Oxkcupl: cocTaB, KiaccupuKkaius, HOMEHKIATypa bu6nuorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [onyyeHre U XMMHYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX U butmmoteka [IOK
aM(pOTEPHBIX OKCHJIOB https://m.edsoo. ru/ff0d664e
42 OcHoBaHus: cocTaB, K1accupuKaIys, HOMEHKIATypa bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 [Tommyyenre U XMUMHYECKHE CBOMCTBA OCHOBAHUM bubmuorexa [IOK
https//m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, Kaccugukanms, HOMEHKIATypa bu6mmotexa LIOK
https//m.edsoo. ru/ff0d fee2
45 [TonydyeHue n XMMHUYECKHE CBOWCTBA KUCIIOT bubnmoreka [IOK
https//m.edsoo. ru/ffOd fee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI OTyYEeHHUS, bubnuoreka [IOK
XUMHUUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
47 [Ipaktuyeckas padora Ne 6. PemeHue sKkcriepuMeHTaIbHBIX bubnuorexa LIOK

3aJa4 I10 TEMC «OCHOBHEIE KITACCHI HCOPraHNMYCCKUX

https://m.edsoo.ru/00ad9b7c




COEOUHEHUN)

48 I'eHeTnueckast CBSA3b MEXKAY KIaccaMl HEOPTaHUYECKUX bubnuorexa [IOK
COCIMHEHUH https://m.edsoo.ruw/00ad9a50
49 O00011IeHNE U CUCTEMATU3AI A 3HAHU I bu6nuoreka [IOK
https://m.edsoo.ruw/00ad9ch2
50 KonTponrsnas padota Ne3 o teme "OCHOBHBIE KITacChl bubmuorexa [IOK
HEOPTraHMYECKUX COSTMHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie MONBITKY KIACCU(UKALUN XUMUYECKUX AJIEMEHTOB. bubnuoreka LIOK
[MoHsTHE O TPYMIax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepuoauueckuii 3akoH u Ileprnonnueckas cucrema but6mmotexa LIOK
xuMuueckux 3remenTtos JI. 1. Meneneena https://m.edsoo.ru/00ada52c
53 [lepuronpl, rpynmbl, MOArPYIIIbI bubnmoreka [IOK
https://m.edsoo. ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Torbl bubnuoreka [IOK
https//m.edsoo.ru/00ada342
55 CtpoeHue 3NIeKTPOHHBIX 000I09eK aTOMOB 3JIEMEHTOB bubnuoreka [IOK
Iepuoamnueckoii cucremsl /. 1. MenneneeBa https://m.edsoo.ru/00ada6bc
56 XapakTeprucTUKa XMMHUYECKOTO JIEMEHTA 10 €T0 TTOJI0KEHUIO bubmuoreka [JOK
B [lepuoauyeckoii cucreme 1. . Menaeneena https://m.edsoo.ru/00ada824
57 3nauenue [lepuoamyeckoro 3akoHa i pa3BUTHUS HAYKUA U bubmuorexa [IOK
npakruku. [[. 1. MeHneneeB — yu€Hblid, Ieaaror u https://m.edsoo.ru/00ada96e
rpakJaHUH
58 PesepBHbIii ypok. O000IIEHHE ¥ CUCTEMAaTH3aIUs 3SHAHUM / bu6mmoreka [JOK
Bcepoccuiickast mpoBepouyHas paboTa https://m.edsoo.ru/00adb33c
59 KonTponsnas padota Ne4 mo reme «CTpoeHHe aToMma. bubmuorexa [IOK
Xumuueckas cBs3b» / Beepoccuiickas mpoBepodHas pabora https://m.edsoo.ru/00adb486
60 DJIEKTPOOTPULIATENIEHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB bubnmoreka [IOK
https://m.edsoo.ru/00adaab8
61 HonHas XaMu4ecKasi CBsI3b bubmuoreka IIOK
https//m.edsoo.ru/00adac34
62 KoBanienTHas nossipHas XAMU4eckas CBS3b bubnuoreka [IOK
https://m.edsoo.ru/00adaab8
63 KoBaneHTHast HenoysipHast XAMUYECKast CBSI3b bubnuorexa LIOK

https://m.edsoo.ru/00adaab8




64 CrereHb OKUCIICHUS 1 bubnmoreka [IOK
https//m.edsoo.ru/00adae28
65 OKUCIIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKITUHT 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb076
66 OKMCIUTENN U BOCCTAHOBUTEIU 1 bubmuoreka IIOK
https//m.edsoo.ru/00adb076
67 PezepBHbIii ypok. O6001ICHIE U CUCTEeMaTH3aIUs 3HAHUH 110 1 bu6muotexa LIOK
teme «CTpoeHne atomMa. XUMHUYECKasi CBSI3bY https://m.edso0.ru/00ad9ch?2
68 PeszepBHbIii ypok. O000ImICHHE M CHCTEMATH3AIUs 3HAHUH 1 bu6nmmorexa [JOK
https://m.edsoo. ru/ff0d61c6
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9 KJIACC

Ne Tema ypoka KosmyecTBo yacoB DJIeKTPOHHBbIE IH( POBbIE
n/n Bceero KonTposbnubie | IlpakTuyeckue | oOpa3oBare/ibHbIE
padoThI padoThI pecypcsl
1 [Tepuonuueckuii 3akoH. [leproanueckas cucTeMa XMMUUYECKUX 1 bu6mmoreka [IOK
snementoB Jl. 1. MeneneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX 1 bubanorexa [IOK
AJIEMEHTOB IEPBBIX TPEX MEPUOJIOB https://m.edsoo. ru/00adb6b6
3 Knaccudurkamms 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 Buibl XuMHn4eckoi CBS3HM U TUIIBI KPUCTAIMYECKUX PELIETOK 1 bubnmnoreka LIOK
https://m.edsoo.ru/00adbac6
) KonTponbHas padora Nel mo reme «[loBTopenue u yriydiaenue 1 1
3HAHWU OCHOBHBIX Pa3JIEIOB Kypca & Kiaccay
6 Knaccudukanust XMMHUUECKUX PEaKUU IO PA3THUYHBIM 1 bubmuotexa LIOK
pHU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsaTHe o ckopocTn xumuyeckon peakuuu. [lonstue o 1 bubnmnoreka [IOK
TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
8 [Tonsrue o xuMudeckoM paBHOBecHHU. DaKTOPHI, BIUSIONME Ha 1 bubmoreka [IOK
CKOPOCTh XUMHYECKOW PEaKIHH U MOJOKCHIE XUMUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHUS
9 OKHMCIUTENbHO-BOCCTAaHOBUTEIBHBIC PEAKIIUT 1 bu6mmoreka [JOK
hitps://m.edsoo.ru/00adcade
10 Teopus smekrpoauTIeckoit quccormani. CHIbHBIC U c1a0bie 1 bu6mmoreka [JOK
AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakui 1 bubnuoreka LIOK
https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCIIOT M OCHOBAaHHH B CBETE 1 bu6mmoreka [IOK
MPEICTaBICHUI 00 DIIEKTPOITUTHIESCKON AMCCOIHAIITT https://m.edsoo.ru/00add5d8
13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPEACTaBICHHI 00 1 bubmotexa LIOK
HIIEKTPOIUTHYECKOU JUCCOIHAIIUT https://m.edsoo.ru/00add8h?2
14 Ilonsite o ruaponuse conen 1 bubmuotexa LIOK
hitps://m.edsoo.ru/00add9d4




15 O0o0menne U cucTeMaTH3alus 3HaHUH bubnuoreka [IOK
https://m.edsoo.ru/00addd12
16 [pakruueckas padota Ne 1. «PemeHue 3KCIIepIMEHTAIBHBIX bubmorexa LIOK
3ama4» https//m.edsoo.ru/00addbfa
17 KonTponbHas padora Ne2 o reme «DJIeKTpOoTUTHYECKast bubmuotexa LIOK
JCCoIraIs. XUMHUYCCKUE PEaKIIU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO0m@s XapakTepucTHKa rajJoreHoB. XUMUYECKUEe CBOMCTBA Ha bubmuotexa LIOK
pHUMepe XJiopa https://m.edsoo.ru/00addfe2
19 Xnopoogopoa. ComnsiHast KUCI0Ta, XAMUYECKUE CBOMCTBA, bu6mmoreka [JOK
NOJIy4CHHE, IPUMCHECHHUE https://m.edsoo.ru/00ade104
20 [Tpakrnueckas padorta Ne 2 o teme «llomyuenne constHOU bubmuoreka [IOK
KUCJIOTHI, U3yueHUEe e€ CBOWCTBY https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHEHUSAM XUMHUYECKUX PEAKIUi, €ClIi OJUH bubanoreka LIOK
U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO6mas xapakrepucTuka 31eMeHToB VIA-rpynmnsl bubamnoreka LIOK
https://m.edsoo.ru/00ade64a
23 AnnorponHbie MoauuKau cepsl. Haxoxaenue cepol u eé bubmuotexa LIOK
COEMHECHHUI B TPUPOIe. XMMHUYECKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoniopoa, cTpoeHue, Gu3nueckue U XMMUUECKUEe CBOMCTBA bubnmnoreka [IOK
hitps://m.edsoo.ru/00ade802
25 Oxcunpl cepbl. CepHas KuciaoTa, GU3UUecKue U XUMUYECKUe bubmuotexa LIOK
CBOICTBa, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 XUMHUYECKHE PEAKIINH, JISKAIME B OCHOBE MPOMBIIITIEHHOTO bu6mmoTteka IIOK
croco0a MoaydeHus CEpHON KUCIOThI. XUMUUECKOe https://m.edsoo.ru/00adec8a
3arpsi3BHEHUE OKPYXKAIOIIEH Cpebl COeTUHEHUSIMH CepPhI
27 Beruncnenue MaccoBoi 1011 BBIXO/A POAYKTa PEAKIHHU bu6mmoreka [JOK
hitps://m.edsoo.ru/00adec8a
28 OO6mas xapakrepucThka 31eMeHTOB VA-Tpymnmbl. A3OT, bubmoreka [IOK
pacripocTpaHeHue B Ipupoe, Gu3nyeckue U XMMUYECKIE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 Ammuax, ero pU3nM4ecKue U XMMUYECKUe CBOMCTBA, TOIyICHUE bu6nunoreka [JOK
U TIPUMCHCHUE https://m.edsoo.ru/00adf004
30 [Tpakrnueckas padorta Ne 3 o Teme «llomyueHne amMmmuaka, bubmoreka [IOK

HN3Y4YCHHC €TI0 CBOMCTBY

https://m.edsoo.ru/00adf180




31 A30THast KHCIIOTA, €€ PU3NIECKUE U XUMUYECKHE CBOMCTBA bubmotexa LIOK
https://m.edso0.ru/00adf306
32 Hcnonp3oBaHne HUTPATOB U COJIE aMMOHU S B KAUECTBE bubnuoreka [IOK
MHUHEPATBHBIX yA0OpeHU . XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaloIleW Cpebl COCTMHEHUSIMHU a30Ta
33 dochop. Oxcun pochopa (V) u dochoprast kuciora, bubnmoreka [IOK
dusnyeckue U XMMUYECKUE CBOICTBA, IOTydeHHE https://m.edsoo.ru/00adf68a
34 Hcnonws3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX bubnuoreka [IOK
yaoOpeHuit. 3arps3HeHne IpUpPOIHOM cpebl Gocdaramu https://m.edsoo.ru/00adfc20
35 Yriepon, pacpocTpaHeHHe B IPUPOE, Pru3ndeckue u bubmmoreka [IOK
XHMHYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
36 Oxcupl yriaepoja, ux Gu3nyecKue U XUMHUYECKHE CBOMCTBA. bubmuotexa LIOK
DKoJornyeckre mpoOieMbl, CBSI3aHHBIC C OKCUIOM YIIepo/a https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KACTOTA U €€ CONU bubnmoreka [IOK
https://m.edsoo.ru/00ae006¢
38 [Tpakruueckas pabota Ne 4 mo teme "TlosrydeHue yriekucioro bubmuotexa LIOK
rasza. KauectBeHHas peakius Ha KapOoHaT-uOH" https://m.edsoo.ru/00ae027e
39 [lepBoHaUAIbHBIC TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O bubmoreka LIOK
COCJIMHECHUSX yIiiepoia https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequHeHUs bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a
41 [Ipakrnueckas padota Ne 5. PermeHne skCriepuMeHTATbHBIX bubnuoreka [IOK
3a7a4 110 TeMe «BaxxHelnme HeMeTaluIbl U UX COEIUHEH U https://m.edsoo.ru/00ae0bf2
42 KontponbsHas padora Ne3 no teme «BaxHeilnme HeMeTalibl U bubamnoreka LIOK
WX COCOUHECHU D https://m.edsoo.ru/00ae0el8
43 OO0mmas XxapaKTepruCTHKa XUMHYECKUX JIEMEHTOB — METAJUIOB. bubmmoreka [IOK
Merannndeckast CBs3b U METaJLTHYECKast KPUCTAJUTHYCCKAs https://m.edsoo.ru/00ael103e
penETka. OuU3NYecKrue CBOMCTBA METAJIIOB
44 XUMHYECKHE CBOMCTBA METANIOB. DJIEKTPOXUMUYECKUI psifl bubnmnoreka LIOK
HANPSDKCHU I METAJIIOB https://m.edso0.ru/00ael1156
45 O6mme criocoOb! momydeHus MetauioB. CrutaBel. Beraucienus bubnuoreka [IOK

10 YpaBHCHHUAM XUMHNYCCKUX peaKIlHﬁ, €CJIM OJJUH U3
PCarcHTOB COACPKUT NMPUMCCHU

https://m.edsoo.ru/00ael1156




46 [TonsiTHE O KOPPO3UH METAILIIOB bubnuoreka [IOK
https://m.edsoo.ru/00ael278
47 [llenounbie MeTaIITBI bu6mmoreka [IOK
https//m.edsoo.ru/00ael4b2
48 OKcuibl ¥ THAPOKCUIBI HATPUS U KATHS bubnmnoreka [IOK
https//m.edsoo.ru/00ael14b?2
49 [IlenouHo3eMeENBHBIE METAIUIIBI — KAJIBLIMA U MarHui bubnmnoreka [IOK
https://m.edsoo.ru/00ae15e8
50 Baxxuelinme coeqnHEHNS KaJIbIIH bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U cucTeEMaTH3aIlMs 3HAHUI
52 JK€cTroCTh BOABI U CITOCOOBI €€ YCTpaHEHUS bubnmnoreka [IOK
https://m.edsoo.ru/00ae1886
53 [pakruueckas padota Ne 6 mo Teme "YKECTKOCTh BOMBI U bubnuotexa LIOK
MeTOoJIbl €€ ycTpaHeHHs " https://m.edsoo.ru/00aelae8
54 ATtoMUHUH bubmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHBIE CBOWCTBA OKCHIA M THIPOKCH 1A bu6mmoteka IIOK
https://m.edsoo.ru/00aelc64
56 Kenezo bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86
S7 Oxcuibl, Tuapoken sl 1 cosn kenesa (1) uxenesa (111) bubnuoreka [IOK
https//m.edsoo.ru/00ae35e6
58 O0001IeHNE ¥ CUCTEMATH3aI M 3HAHU I
59 [Ipaktrdeckas padota Ne 7. Permenune skciepuMeHTaaTbHBIX bubnuoreka [IOK
3a7a4 110 TeMe «BaxxHelnme MeTaiuibl U UX COEIUHEHU S https://m.edsoo.ru/00ae3de8
60 Beruncienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUiA, €CITU OJUH bubnuoreka [IOK
13 PEAreHTOB JIaH B U30BITKE HIIA COAEPIKUT IIPUMECH. https://m.edsoo.ru/00ael1750
BerunciieHust MacCOBOM J10J1M BBIXOJA MPOJIYKTa PEAKIIUU
61 O0001EeHre 1 cucTeMaTh3alis 3HaHUI
62 KonTponbHas padora Ne4 o teme «BakHeime MeTaibl U UX
COCTUHEHHUS
63 BemectBa 1 Matepualibl B MOBCEIHEBHOM )KU3HU YEIOBEKA bu6mmoreka [JOK

https://m.edso0.ru/00ae350




64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpepl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pelieHNu 3KOJIOTUYECKUX MPOoOIemM 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AIIHs 3HAHUIA 1 bubnmnoreka [IOK
https://m.edsoo.ru/00ae0d0a
67 PezepBHbIii ypok. O6001IeHNE U CHCTEMAaTU3aU s 3HAHU I 1 bubmuotexa LIOK
https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000IIEHUE U CHCTEMATH3a1Is 3HAHU M 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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IMPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJBHOM ITPOTPAMMOBI

8 KJIACC

Kon
NpoBePsIEeMOro
pe3yJabTaTra

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTO 001IeT0 00pa30BaHuUs

1

ITo Teme: «IIepBOHa‘IaJ'IBHBIe XUMHUUYCCKHUEC ITOHATUS

1.1

pacKpbIBaTh  CMBICT OCHOBHBIX XHUMHUYECKUX TIOHATHHA: aToM,
MOJIEKYJa, XUMUYECKUU DJIEMEHT, IpPOCTOE BEUIECTBO, CJIOKHOE
BEILIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOJHAs), BAJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas U MOJICKYJSIpHAsT Macca, KOJIMYECTBO
BEIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJII XHMHYECKOTO
9JIeMEHTa B COCIMHEHUH, MOJSPHBIA OOBEM, XUMUYECKas pPeaKius,
KlaccuUKAIUg  PEAKIUW:  peakiMu  COCIWHEHHUS,  pEaKiuu
pPasNOKEHMs, pEaKIUM 3aMEIICHUs, PEaKIuu OoOMeHa, 3JK30- H
SHJOTEPMHUYECKUE DPEAKIUH, TEIIOBOH J(deKT peakiuu, pacTBop,

MaccoBast JI0J1s1 BELECTBa (IIPOLIEHTHAs KOHLIEHTpAI1sl) B pacTBOpe

1.2

HIUTIOCTPUPOBATHh B3aWUMOCBA3b OCHOBHBIX XUMHWUYCCKHUX MOHATHUN U

MMPUMCHATD 3TH IMOHATUSA IPU OITMCAHU U BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

HCIIOJIL30BATh XUMHYCCKYHO CHMBOJIMKY IJIA COCTABJICHUSA (I)OpMyJ'I

BEIIECTB U YPAaBHEHU N XUMHUYECKUX PEaKIIUU

1.4

PacCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJISIDHOI'O Y4YCHM, 3daKOHaA

ABoraapo

1.5

OIpCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCINHCHHUAX

1.6

KIACCU(HUITUPOBATh XMMHUYECKHE pEaKUUH (110 YHUCIYy H COCTaBY

YJaCTBYIOIIIMX B PEAKIIMH BEIIECTB, 110 TEMJIOBOMY d(deKTy)

1.7

BBIYKCIIATh OTHOCUTEIBHYK) MOJIEKYJSIPHYIO W MOJISIPHYKO MAaccChl

BCIIICCTB

1.8

BBIYMCIISITH MAacCOBYIO JIONIO XHMMHYECKOTO 3JIeMEHTa Mo (dopmyie




COCINHCHMHA,

1.9

BBIYHCIIATD MaCCOBYIO OO0 BEIICCTBA B paCTBOPEC

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS — HaONI0JICHHE,
U3MEpPEHUE,  MOJCIUPOBAHUE,  OKCOEPUMEHT  (peaybHbId U

MBICJICHHBIH )

[Io Teme: «BaxxHelme npeacTaBUTENN HEOPTaHUYECKUX BEILECTBY

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWUYCCKHUX MMOHSATHUH OKCH A,

KrcjioTa, OCHOBaHHUE, COJIb

2.2

OMpeneNnsaTh MPUHAUISKHOCTh BEIIECTB K ONPEACNEHHOMY Kiaccy

COeAMHEHUH 1o opmyrnam

2.3

KJIACCU(HUITMPOBATH HEOPraHUYECKUE BEILECTBA

2.4

Xapakrepu3oBaTh (OMHCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA
BEILECTB PA3IMYHBIX KIACCOB, MOATBEpPKJasi ONKMCAaHUE MpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA

2.5

IMPOTHO3UPOBATH CBOIMCTBa BCIICCTB B  3aBHCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH HPOTCKAHUA XUMHYCCKUX

MpeBpallieHU B Pa3InUHbIX YCIOBUSIX

2.6

CIeAOBaTh MpaBHJIaM TOJB30BAHUS XUMHYECKOM TMOCYIOH H
nabopaTopHbIM 000pyIOBaHUEM, a TakKe IMpaBHIaM OOpaIIeHHS C
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMHU IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHYECKUX OMBITOB IO TIOJYYCHHIO M COOMPaHUIO
ra3000pa3HBIX BeEIeCTB (BOJAOPOAAa M KHUCIIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OIPENEIEHHONM MacCOBOM JOJEeld pacTBOPEHHOIO
BEILIECTBA, [NIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHHWIO PACTBOPOB INEJIOYEHM W KUCIOT C IOMOIIBIO

UHIUKATOPOB (JIakmyc, (heHOoI(TalenH, METUIIOPAHK U APYTUe)

2.7

MPOBOJAUTH PACYETHI IO YPABHEHH IO XUMHUYECKON PEAKIIUH

I[Io Teme: «llepuonnueckuii 3akoH u Ilepuonnueckas cucrema
xumuueckux syemeHToB [[. M. MengeneeBa. CTtpoeHHe aToOMOB.

Xumuaeckas cBs3b. OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC PpCaKnumn»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX TIOHSTHH: AApO aroma,
3J'IeKTpOHHbII71 clioit aToMa, aTOMHasa 0p6I/ITaJ'IL, paauyc aroma,
XUMUUYCCKasd CBiA3b, IOJSPHAA W HCIOJPHAA KOBAJICHTHASA CBA3b,

3JIEKTPOOTPUIIATEIBHOCTh, WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH,




CTCIICHDb OKUCIICHU A

3.2

KIacCU(PUITUPOBATh XUMUYICCKUAE IIIEMEHTBI

3.3

ONMCHIBATh U XapakTepu3oBaTh TabnuuHylo Qopmy Ilepmonnueckoit
CHUCTEMBbl XMMHUYECKMX OJJIEMEHTOB: pa3INyaTh TIOHSTUS «TJIABHAs

noarpynna (Arpynma)y u «a1obouHas moarpynma (brpymma)y,
«MaJbie» M «OOJIBIIMEY TTEPHOIBI

3.4

packpeiBaTh cmbici llepunoanyeckoro 3akona [[.M. MenpeneeBa:
JEMOHCTPUPOBATh IOHUMAaHKE EPUOANYECKON 3aBUCUMOCTH CBOMCTB
XAMUUYECKUX DJJIEMEHTOB OT HUX MNonoxkeHus B llepuoanyeckoit

CHUCTEMCE

3.5

COOTHOCUTH  O0O3HAuUEHWSs, KOTOpble HMEITCA B  Tabiuile
«[lepnognueckas cucTeMa XUMHYECKUX 3JIEMEHTOB J.N.
MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB W 3apsia  sapa, oOIiee Yucio

3JIEKTPOHOB U PaCHpeIeIeHHE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATH CTCIICHDb OKHCJIICHUA 9JICMCHTOB B GI/IHapHBIX

COCINHCHHUAX

3.7

OmpenensaTh BUJI XUMHUYECKOM CBs3M (KOBAJIGHTHAss M HMOHHasA) B

HCOPraHNMYCCKNX COCAUHCHUAX

9 KJIACC

Kon
NMpoBepPsIEeMOTo
pe3yJabTaTta

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
oOpa3zoBarTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusi

1

[lo Teme: «BelecTBO M XMMUYECKAsT PEAKLIHSDY

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHSTHH: pacTBop,
JJIEKTPOJIUTBI, HEINEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAS AUCCOLHUALIUS,
pEeaKM¥ HOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOe PaBHOBECHE,
oOpaTumble u HeoOpaTUMblIe peakuuu,
OKHUCIIUTEIbHOBOCCTAHOBUTEIILHBIE peaxuuu, OKUCIIUTENb,
BOCCTAaHOBUTENIb, OKHUCICHHME U BOCCTAHOBJICHHE, aJUIOTPOIHS,
aMQOTEepHOCTb,  XMMMUYECKas  CBA3b  (KOBaJEHTHas, HWOHHAas,
METaJIJINYecKas), KPUCTAJUIMYECKass PpEUETKa, CIJIaBbl, CKOpPOCThb

XAMHWYECKON PEAKIIUU




1.2

HJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH H

IIPpUMCHATH 5TH IIOHATUA TPU OITMCAHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATh YPAaBHEHMS DJIEKTPOJIMTHYECKOW IUCCOLMALUUA KHUCIIOT,
LICJIOYE U COJICH, IOJHBIE U COKpAICHHBIC YPAaBHEHHUS DPEAKLUU

WOHHOTO OOMeHa

1.4

PacKpbeIBaTh CYHNIHOCTH OKUCIIMTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

TIOCPEACTBOM COCTaBJICHUS DJICKTPOHHOTO OalaHca ATUX peaKiui

1.5

IMpOBOAUTH paC‘léTbI 10 YpaBHCHUIO XUMHYECKOU peakunuun

I[To Temam: «Hemeramnel M UX coequHeHUsT» U «MeTaibl U UX

COCOANHCHMU S

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIE U CIIEIU (PUICCKIE XUMHUYECKIE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIasl OMHMCAHHE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIMX

XAMHYECKUX PEAKIIUI

2.2

COCTaBJIATbL YPAaBHCHUA peamnﬁ, MOATBCPKAAIOIMX CYHICCTBOBAHHEC

TCHETHYECKOH CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KIIACCOB

2.3

IMPOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKaAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3IMYHBIX

YCIOBUSIX

2.4

ClIeIoBaTh IPaBWJIaM IIOJIb30BAHUS XUMHYECKOM TIOCYIOH U
71a00paTopHbIM O0OPYIOBaHHMEM, a TaKKe IpaBHJIaM OOpAIlEHUS C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMHU I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPaHUIO

r33006p8.3HBIX BCHICCTB (aMMI/IaKa H YITICKH CJIOTO rasa)

2.5

IPOBOAUTH PEAKINH, TOATBEPKIAIONME KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pPACHO3HABaTh OMNBITHBIM IIYTEM XJIOPHI-,
OpomMupa, wuoamna,  kKapOoHar,  ¢ocdar, cuiMkar,  cynabdar,
TUJIPOKCUTMOHBI, KATHOHBI aMMOHHMS, WOHBI HM3yYE€HHBIX METAJUIOB,

NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILECTB

[Io Teme: «XuMus 1 OKpyXKarol@s Cpeaa»

3.1

packpbiBaTh  CMBIC OCHOBHBIX xumuueckux noHsruil: [TJK

BCIICCTBA, KOPPO3Us MCTAIJIIOB

3.2

NpUMCHATH OCHOBHBIC OIICpallun MBICITUTEIIFHOM ACATCIIBHOCTH —

aHaTuM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHCTEMaTHU3AIUIo,




BBISIBJICHUE TPUYMHHO-CICJICTBEHHBIX CBSI3€H — JUISI HM3Y4CHUS
CBOMCTB BEILIECTB U XUMHUYECKMX DPEAKUHMH; €CTECTBEHHOHAYYHBIE
METOJbl TO3HAHUs — HAOMIOACHUE, W3MEpPEHUe, MOACTUPOBAHUE,

SKCIIEPUMEHT (peanbHbI U MBICIICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA

8 KJIACC

Koa

HpOBepﬂeMblﬁ JIEMEHT COACPRKaHUA

1

HepBOHa‘IaJ'IBHBIe XUMHYECCKUEC ITOHATUSA

1.1

[Ipeamer xumuu. Ponp XuMHM B KM3HU 4Y€JOBEKa. XUMHS B CHUCTEME HayK.
Tena u BemecTtBa. Pu3nMueckue CBOMCTBA BEIECTB. ATperaTHOE COCTOSIHUE

BCHICCTB

1.2

Ilonarue o MeTomax mo3HaHusa B XuMuu. Yuctele BerecTBa U cMecu. CIocoObl

pasaciICHus cMmeceit

1.3

ATOMBI U MOJNEKylbl. XuMHYeckue dieMeHThl. CHMBOJIBI XUMHUYECKHX

JJICMCHTOB. HpOCTLIe H CJIIOXXHBIC BE€HIICCTBA. ATOMHO'MOJ'IeKyj'IﬂpHOG yYuceHue

1.4

Xumudeckas Gopmyna. BaJleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOcHUTENbHass  arOMHas — Macca.
OtHOCUTEILHAS MOJICKYJISApHAsA Macca. MaccoBas J0JI XUMHNYCCKOI'O 3JIEMCHTA

B COCAMHCHN U

1.5

KonnyectBo BemectBa. Monb. MomsipHas macca. B3anmocBsi3b KoJaudecTsa,
Macchl M uHcia CTPYKTYpHBIX €IUHUIl BemiecTBa. Pacuérel mo Qopmynam

XUMHUUYCCKHNX COC,I[I/IHCHI/Iﬁ

1.6

®dusnueckue U XMMUYECKHE SIBICHMS. XUMHUYECKas peakuus U e€ MpU3HaKU.
3aKoH COXpaHEHHUsI MAcChl BEIIECTB. XUMHYecKue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COC)II/IHCHI/IH, Pa3I0KCHUA, 3aMCIICHU A, O6MeHa)

1.7

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYI0H, C MpaBUIaMU
pabotel B nabopatopuu M nOpuéMamMu OOpalieHus C J1abOpaTOPHBIM
obopynoBaHuEM, H3y4eHHUE M ONUCAHUE (PU3MYECKUX CBOWCTB OOpa3IoB
HEOPTaHWYECKUX BEIIECTB, HaOmofeHue (Qu3nueckux (TJIaBJICHHE BOCKAa,
TasHUE JIb/Ia, paCTUpPAHUE caxapa B CTYNKe, KUTICHUE W KOHJCHCAIIUS BOJbI) U
XUMUYECKUX (TOpEHHE  CBEYM, MPOKAUIMBAHHE  MEJHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KUCIOTOWM) SIBJICHUW, HAOJMIOJEHWE U OIHCAaHUe
NPU3HAKOB MPOTEKAHUS XMMUYECKMX peakiui (pa3lokeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUIOM Oapus, pas3lioKeHUE
runpoxcuga meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHUE XKelle3a ¢ paCTBOPOM

commu meau(ll), uzydenne cnocoOoOB pasaeseHus cMecei (C MOMOIIBI0 MarHuTa,




bunpTpoBaHUE, BBIIAPUBAHUE, AUCTHIUIAIMA, XpomaTtorpadus), MpoBeIcHUE
OUYMCTKU TTOBAPEHHOM COJM, HAOIO/IEHNE U OMTMCAHUE PE3YIbTATOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsI MAacCChl, CO3/IaHHE Mojejeit

MOJIEKYJ (IIIAPOCTEP>KHEBHIX)

Baxueliume npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

2.1

Bo3myx — cmech razoB. CocrtaB Bo3ayxa. Kucrmopoa — 3JeMEHT W MPOCTOE
BelecTBO. HaxoxieHue Kuciopona B MpHpoje, (DU3MUECKUE M XUMHUYECKUE
cBoiictBa (peaknuu ropeHus). Oxcuapl. [lpumenenue kucimopona. CrocoObl
MOJIyYEHUsI KUCJIOpOoAa B JIA0OpaTOPHM M TPOMBINUIEHHOCTH. KpyroBopot

KuciopoJa B npupoje. O30H — amioTponHas Mo (pUKaIus Kucaopoaa

2.2

TenoBoil 3¢deKT XuMHUYECKOW peakinH, TEPMOXUMHYECKHE YPaBHEHHUSI, IK30 -
Y 3HJ0TEPMUYECKHE PEaKUUU. TONIMBO: YTOidb U METaH. 3arpsi3HEHUE BO3AyXa,

yCUJIEHUE MapHUKOBOTO 3(xpeKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxkaeHue Bo1opoaa B IpUpoOJE,
¢usznueckue M XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOOBI IMOIY4YEHUS.

KucmnoTs! u conmu

24

Monsipublit 00bEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

dusnueckue CBOWCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOpBI.
HaceieHHBIE M HEHACHIILICHHBIE PACTBOPBI. PACTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHWMHYECKME CBOMCTBA BOJBI.
OcHoBanus. Pons pacTBopoB B MpUpoAE U B KU3HU yenoBeka. KpyroBopor
BOJII B TMpUpOAC. 3arps3HEHUE TMPUPOAHBIX BoA. OXpaHa H OUYHUCTKA

IMPpUPOJHBIX BOJ

2.6

Knaccudukanuss nHeopranuueckux coeaquHenuid. Oxcuael. Kiaccuduxanms
OKCHJOB: cojeoOpasyionme (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyronmme. HomeHknatypa oxcumoB. Du3nueckue M XUMHYECKHE

CBOMCTBA OKCUIOB. Ilomydenue okcnios

2.7

OcHoBanus. Krnaccudukanus ocHoBaHMl: HIENOYM W HEpaCTBOPHMBIE
ocHoBaHus. Homenknarypa ocHoBanuii. ®u3ndeckue U XMMUYECKAE CBOKWCTBA

ocHoBaHui. [lonydeHre ocCHOBaHU

2.8

Kucnorsl. Knaccuguxauus xucnor. HomeHknarypa kucnor. ®@usnueckue u
XUMHUYECKHE CBOHCTBa KHUCIOT. Psim axruBHoctH MetayuioB H.H. Bekerosa.

HOJ'Iy‘ICHI/IC KHCIOT

2.9

Comu. Homenknarypa coseil. dusnyeckue M XMMHUYECKHE CBOMCTBA COJICH.

Iomyyenue coien




2.10

I'eneTnueckas CBS3b MEXKAY KilaCCaMH HECOPraHHU4YCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHYECKHM  JKCIIEPUMEHT: KadeCTBEHHOE  OIIPEICIICHUE  COJEpKaHUs
KUCJIOpOJa B BO3/AyXe, MOJydeHUe, coOMpaHUe, pacro3HaBaHHE U H3ydeHUe
CBOMCTB KHMCIIOpOJa, HAOIIOJEHHE B3aUMOJCHCTBHS BEILECTB C KHCIOPOJOM M
YCIIOBMSI BOBHUKHOBEHUS U MPEKpALLEHUs rOpeHus (Iokapa), 03HaKOMJIEHUE C
oOpasllaMi OKCHJOB W OITMCAHHE WX CBOWCTB, IMOJy4YeHHE, COOMpaHue,
pacro3HaBaHUE M HM3y4eHHE CBOMCTB BOJOpoJa (TOpeHHue), B3aUMOJICHCTBUE
Bojiopoaa ¢ okcugoMm Meau(ll) (Bo3aMOkHO HCTOJIB30BaHME BUACOMATEPUATIOB),
HaOmo/leHne 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pAcTBOPEHHUs BEUIECTB C Pa3IM4YHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JI0JIEW paCTBOPEHHOIO
BEILECTBA, B3aMMOJICHICTBUE BOJABI C METallaMd (HAaTpUEM U KaJbLIUEM)
(BO3MOKHO HCIIOJIB30BAaHHE BHUJIEOMAaTEPHUANIOB), OIPEJEIEHUE pPacTBOPOB
KUCIOT Y INeTIoYeil ¢ TMOMOIIBI0 HWHIMKATOPOB, HCCIEAOBAHHE O0O0pasIoB
HEOPTaHMYECKHX BEUICCTB pa3IMYHBIX KIACCOB, HAOIMIOACHHWE W3MEHEHUS
OKpacKM HWHJMKATOpPOB B pacTBOpax KHUCJIOT M IIEJIOoYel, H3ydeHue
B3auMozeicTBuss okcuaa menu(ll) ¢ pacTBOpOM CEpHOM KHCIIOTBI, KUCIOT C
MeTallJIaMH, PEaKkiiil HeHTpanu3aiuy, NoIydeHe HEPacTBOPUMBIX OCHOBaHUH,
BBITECHEHHWE OJHOIO MeTajyla JPYyrdM U3 pacTBopa COJIM, pEIlEHUE
SKCIEPUMEHTANBHBIX 3371a4 Mo TeMme «BakHellme KIacchl HEOpraH M4ecKux

COEIUHEHUN»

Ilepuoanueckuii 3akoH u [leprnoanyeckas cucTeMa XMUMUUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHrne aToMOB. XUMHYECKasi CBsA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIMHN

3.1

[lepBble TONBITKH KIACCU(UKALIMK XUMUYECKUX dJIeMEeHTOB. [loHsTHE O
Tpymnmnax CXOJHbIX 3JICMCHTOB (HIGJIO'—IHI)IG 1 ICIIOYHO3CMCIIBHBIC MCETaJlllIbI,
raJIorTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ylT amMdoTepHbIE

OKCH /bl U TUAPOKCHUABI

3.2

Ilepuonnueckuii 3akoH. [leprnoanyeckas cucreMa XuMu4ecKux 3eMenToB . 1.
MemneneeBa. KopoTkonepuoanas u JUTMHHOTIEPUOIHAS (hopMBbI
Ileppoguueckoit cucrembl XuMHYeCKuX d3iemMeHToB .M. MeHnneneesa.
Ilepronet m rpynnel. PU3HYECKH CMBICI HOPSJIKOBOIO HOMEpa, HOMEPOB

nepuoja v rpymiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aToMHBIX snep. M3oronbl. Dnekrponbl. CTpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IIEPBBIX 20 XuMHYECKHX DJIEMCHTOB




Ilepuonuueckoit cucremnl J[.M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO

AJIEMEHTA MO ero nonoxeHuro B [lepuonuueckon cucreme .M. Menneneea

3.4

3aKOHOMEPHOCTH U3MEHEHHUsI paJuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpyIlnaM U MepUOLaM.
3navenue Ilepuomumueckoro 3akoHa u llepuognmyeckord CUCTEMBbI XUMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W mnpaktuku. .M. MenneneeB — yd€Hblil u

I'paXX1aHUH

3.5

Xumuueckas cBs3b. KoBanmeHTHast (mosisipHas W HEMOJISIPHAS)  CBSI3b.

QHCKTPOOTpHHaTeHLHOCTB XUMHUYECKUX BJIEMEHTOB. lIoHHAas CBSI3b

3.6

Crenenb okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEBIE pCaKkuunun. Hpoueccm

OKHCJICHHS U BOCCTaHOBIICHU. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUN DKCIIEPUMEHT: W3YUdeHHE OOpa3lOB BEIIECTB METAIOB U
HEMETAIlJIOB, B3aMMOJICHCTBHE THAPOKCHJA IHUHKA C PACTBOPaMH KHUCIOT U
LIEJI0YEH, TTPOBEACHUE OIBITOB, MIUIIOCTPUPYIOLMX IPUMEPHI OKUCIUTEIbHO -

BOCCTaHOBUTEJIbHBIX PEAKIUM (TOpEeHUE, PEAKLUH Pa3JI0KEHUS, COETMHEHMS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

BeH.[CCTBO U XUMHNYCCKasA pCaKIU. HOBTOpeHI/Ie

1.1

ITepuonuueckuit 3akoH. Ileproanyeckas cucreMa XuMu4yeckux sneMmenTon .M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWMCTB
XAMHYECKMX 7JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJUsl, KaJIbLUA MU HUX
COCAMHEHU B COOTBETCTBUM C MOJOKEHHUEM 3JIEMEHTOB B llepmoanueckoit

CUCTCMC U CTPOCHHUECM UX ATOMOB

1.2

Ctpoenue BemecTBa: BHUABl XUMHUYECKOM CBSI3U. THIBI KPUCTALUTMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNINYECKON PEIETKU
U BUJa XuMudeckoi cBssu. Knaccudukamus u HOMEHKIATypa HEOPraHUUECKIX
BEILECTB (MEXAyHApOJHAas U TpUBHUAIbHAsH). XMMHYECKUE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K  PAa3jIMYHBIM  KJIaccaM HEOPraHMYECKUX COCIUHEHUH,

TCHCTHUYCCKAs CBA3b HCOPIraHUYCCKUX BCILICCTB

1.3

Knaccudukanus XuMuuecKuX peakiuuil mo pa3audHbIM TpU3HaKaM (110 YHUCITY U
COCTaBY Y4YacCTBYIOLIMX B pEaKIMU BEILIECTB, MO TEIIOBOMY 3(eKry, Mo

H3MCHEHUIO CTEIEHEH OKUCICHHUS XMMHYECKUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




10 y4aCTuro KaTaJm3aTopa). DK30- u OHAOTCPMHUUCCKHUEC pC€aKkuuu,

TCPMOXUMHUYCCKHEC YPABHCHUA. Ilonsrue o CKOpPOCTH XUMHYECKON pCaKkunuun

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATHMBIX XMMHUUYECKUX peaknusx. [lonstue o
TOMOTEHHBIX M T€TEPOTEHHBIX peakiusx. [[oHsATHE 0 XUMUUYECKOM PaBHOBECHH.
@DakTophl, BIHSIONIKE Ha CKOPOCTh XUMHUYECKOW pEaKIuud | IOJOXKEHUE

XUMHUYCCKOTO paBHOBECHUA

1.5

OKUCIUTENIBHO-BOCCTAHOBUTEIIbHbBIC peaknuu, 3JIEKTPOHHBII OamaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHOW  peakunu. CocTaBjieHHE  ypaBHEHUU
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUNA C HCIONb30BAHHEM METOoJa

9JIEKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPONIUTUYECKON IUCCOLMALUNA. DJIEKTPOIUTHI U HEDIEKTPOJIUTHI.
Kartnonsl, annoHbl. MexaHU3M MCCOLMAIMN BELIECTB C PA3IMYHBIMU BUIAMU
xuMuueckoit cBs3u. Crenenpb aucconuanuu. CUibHbIE U cl1a0ble 3JIEKTPOJIUTHI.
Peakuuu moHHOro obMeHa. YciIoBuUs MPOTEKAaHUs peakUMi MOHHOTo oOMeHa,
IIOJIHBIE U COKpAallEHHblE MOHHBIE ypaBHEHMs peakuuil. CBoMCTBa KUCIOT,
OCHOBAaHMW H COJEed B CBETE€ IPEACTABICHHI 00 DIIEKTPOIUTHUCCKON

nucconunanuu. KauectBeHHbIe peakiinu Ha MOHBL. [loHsTHE 0 TMApONIM3E Conel

1.7

XAMUYECKAN JKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMU KPUCTALIMYECKUX
PEETOK HEOPTraHMYECKUX BEIIECTB — METALIOB M HEMeTaioB (rpadura U
anMasa), CIIOKHBIX BEIEeCTB (XJIOpUJa HATPHSsl); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOH pEAKIUH OT BO3JACHCTBUS pPA3NIUYHBIX (HAKTOPOB;
HCCIIEIOBAHUE  AJICKTPONPOBOJAHOCTH  PACTBOPOB  BEINECTB,  IpoIlecca
JTUCCOIMAIIMY  KUCJIOT, Imejoueld W cojedl  (BO3MOXKHO HCIOJIb30BAaHHUE
BHUJICOMATEPUAJIOB); IMPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOUMX MPU3HAKA
IPOTEKaHUsl peakuii HOHHOro oOMeHa (00pa3oBaHME OcaJlka, BbIJECIICHUE Ta3a,
oOpazoBaHWE BOJIbI); OIBITOB, HJLTIOCTPUPYIOIMX HPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpeHUEe, PeaKUH Pa3I0KEHUs, COCTUHEHUS);
pacro3HaBaHWE HEOPTaHWUYECKUX BEILECTB C TTOMOIIBIO KAYECTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUE SKCIICPUMCEHTAJIBHBIX 3a1a4

Hemerannbsl u ux COCIUHCHUA

2.1

OOmass  xapakrepucThka TajoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTenenn okucieHus. CtpoeHue u Gpu3ndeckre CBOHCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHME CBOMCTBA Ha MpUMeEpe Xiopa
(B3auMozielicTBHE C MeTalUlaMHM, HEMETaJUIlaMH, MIeIoYaMu). XJIOPOBOIOPO/I.

ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJyYeHUE, MpUMeHeHue. [lelicTBue




XJ10pa U XJIIOpOBOAOpOJa Ha OpPraHM3M YCIOBCKaA. Baxueinme XJIopudbl U UX

HaXO0XJACHUE B IPUPOJE

2.2

OOmas xapakrepuctrka dJeMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHne U gu3nveckre cBOMcCTBa
IPOCTBIX BENIECTB — KHCIOpOJa M Cepbl. AJIOTPONHBIE MOAU(UKAIIUN
Kucjaopoga U cepbl. XUMUYECKHe cBoMcTBa cepbl. CepoBOAOPO, CTPOCHUE,
¢u3nyeckue M XuUMHYecKue cBoMcTBa. OKcHUABI cepbl Kak MPECTaBUTENN
KUCIIOTHBIX OKcuJoB. CepHas KucioTa, (PU3MYECKue M XMMHUUYECKHE CBOMCTBA
(oOmme kKak TpeACcTaBUTENs KiIacca KUCIOT U cnernuuyeckue). XuMHUUYECKUe
peakuuu, Jexalme B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJXydeHUs CepHOit
kucnotel. Ilpumenenne. Conau cepHOM KHMCIOTBI, KaueCTBEHHAs pEaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCNMHEHUN B MpUpPOE. XUMUUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSMHU Cepbl (KMCIOTHBIC JTOXKIM,

3aIrpsAI3BHCHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €TO MpeAOTBpAILICHUA

2.3

OOmas xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepPHbIC CTEIICHU OKUCIICHUSL. A30T, pacClipOCTPAHCHHE B IIPUPOJIC,
¢u3nueckue U XuMUYecKue cBoiicTBa. Kpyropopor a3ora B mpupoje. AMMHAK,
ero (¢u3MYeckue W XMMHUYECKHE CBOWMCTBa, MoJydeHWe M mpumMeHeHue. Comu
aMMOHUS, WX (U3NYECKUE W XHMHUYECKAE CBOWCTBA, MPUMCHCHHUE.
KauecTBeHHas peakiusi Ha MOHbl aMMOHHMS. A30THasi KHCIIOTa, €€ MOIydeHHe,
¢u3uUeckue W XMMHYECKHE CBOWCTBa (OOIMME Kak MPEACTaBUTENS Kiacca
KUCIOT M crenuduueckue). Mcrmonb3oBaHUe HUTPATOB M COJICH aMMOHUS B
KaueCTBE MHHEPAIBHBIX yTOOpeHMH. XUMHUUYECKOE 3arps3HECHUE OKPYKAIOIICH
Cpeabl COeAMHEHMSIMHU a30Ta (KUCIOTHBIC TOKAM, 3arpsA3HEHUE BO3/yXa, TOUBHI

1 BOJIOEMOB)

2.4

®ochop, amnorponHeie MoauduKanuu (ocdopa, QU3NIECKHE U XUMHUUYECKUE
corictBa. Oxcupa dochopa(V) u dochopHas xucnora, ¢u3HMYECKHE U
XMMHUYECKHE CBOWCTBA, TodydeHue. lcmomp3oBaHue ¢ocaToB B KavyecTBe

MHUHEPAIBHBIX YI0OpeHU

2.5

OO6ups xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKUCIEHUS.  YTIEpoA, aUIOTPOIHBIE
MOIM(UKAIINY, PACIPOCTPAHEHHE B IpHpoAE, (HU3MUYeCKne M XUMHUYECKUE
cBoiicTBa. Ancopbuus. KpyroBopot yrnepona B npupoae. Okcujipl yriaepona,
ux (u3MuecKue U XUMHUYECKHE CBOWCTBA, NEWCTBHE HAa KUBbIC OpPraHU3MBI,

IMOJIYYCHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6JIeMI)I, CBA3aHHBIC C OKCHJI0M




yrinepona(lV); rumoreza MIO0O0AJTBHOTO TMOTEIUICHUS KIMMaTa, IapHHUKOBBIN
adpexr. VYronmpHas kucinota U e€ conM, UX (U3NYECKHE M XUMHUYECKHE
CBOICTBa, MonydeHHe W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
HOHBI. Vcnosb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH H

CEJILCKOM XO3SHCTBE

2.6

HepBOHaanBHBIG MOHATHS 00 OPraHu4YCCKUX BCIICCTBAX KaK O COCIMHCHHAX
yriepona (MeTaH, STaH, STHJICH, AaleTHJICH, JTaHOJ, TIUIEPUH, YKCyCHas
kuciora). MIx cocraB m xummuueckoe crpoeHue. [loHstue o OHOIOTHYECKU
BAXXHBIX BCIICCTBAX: JXHUPaAX, 6€HKaX, YJIEBOJaxX — WM HUX POJIM B JKU3HHU
4yeloBeka. MarepuanbHOoe €IWHCTBO OPTraHWYECKMX W HEOPraHMYeCKHX

COEIUHEHNN

2.7

Kpemnuii, ero d¢usnueckue W XAMHYECKHE CBOWCTBA, IMIOJyYCHUE W
npuMenenue. CoenuHeHUss KpeMHUs B mpupojae. ObOume mpeacraBieHus o0
okcuzae kpemuus(1\V) u kpemaueBoit kuciore. CUIUKATBI, UX UCIOJIB30BAHUE B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH. BakHelIe CTpOUTEIbHBIE MaTEPHAIIBI:
KepaMuKa, CTEKIO, ILIeMEHT, OeToH, >kene300eToH. [IpoGmeMbl OGe3omacHOTro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPHAJIOB B HOBCGI[HGBHOﬁ KU3HU

2.8

XUMHUYECKUM SKCHEPUMEHT: M3ydyeHHEe O0pa3loB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJIIHOW KHMCIJIOTBI; IIPOBEACHUE KA4ECTBEHHBIX PEAKUMN Ha XJIOpPU[I-
WOHbI W HaOJMIOJEHUE MPU3HAKOB HUX IMPOTEKAHMS; OMBITHI, OTpa)Karole
(u3rUecKkue U XMMHYECKHE CBOMCTBA raJIOTCHOB U UX COSAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BHUJAEOMATEPUATIOB); O3HAKOMJICHHE C OO0paslaMH XJIOPHJOB
(raJIoTeHH0B); O3HAKOMJIEHHE C oOpaslaMu cepbl M €€ COCTUHCHUSIMU
(BO3MOXXHO  HCIOJIB30BAaHHE BHJICOMATEPHAIOB), HAOJMIOJIEHUE TIpoliecca
oOyriIMBaHMs caxapa MOoJ JAEHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4EHUE XUMHYECKUX CBOMCTB pa30aBJIEHHON CEPHOM KUCIIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cylbparT-uoH U HaOmoJeHue mpu3Haka eé
pOTEKaHusl; O3HAKOMJIEHHE ¢ (M3HMYECKUMHU CBOICTBaMH a30Ta, (ocdopa u ux
COEMHEHMH (BO3MOXKHO HCIOJB30BAaHME BHUJEOMAaTEepHUaloB), oOpa3LaMu
a30THBIX U (GOCHOPHBIX yAOOpPEHUN; TOTydeHHE, COOMpaHNe, paclio3HABAHHUE U
M3y4ECHHE CBOMCTB aMMHAKa; IMPOBEICHHE KAaYE€CTBEHHBIX pEaKMi HAa HOH
aMMOHUS M ¢ocaT-uOH UM HU3ydeHHME TPU3HAKOB HX IPOTEKAHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEbIO (BO3MOXKHO
WCIIONb30BAHUE BUJIEOMATEPHANIOB); HM3YyYEHHE MOJeNeld KPUCTATUTMYECKUX
pen€Tok anMmasza, rpadurta, (¢yUiepeHa; O03HAKOMJIEHHE C IIPOLECCOM

azicopOLIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM




IIpOTHUBOrasa, IIOJIYUYCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHHUC KW HU3YUCHUE CBOMCTB
YIDICKUCIIOTO Tras3a, IMPOBCACHUC KaUCCTBCHHBIX pCaKI_[I/Iﬁ Ha Kap60HaT- n
CUJIMKAT-UOHBI W H3YYCHHUC TIIPU3HAKOB HUX HNPOTCKAHUA; O3HAKOMJICHHEC C
HpOHYKHHCﬁ CHJINKATHOM IMPOMBIIIUNICHHOCTH; PCIICHHUEC JSKCIICPUMCHTAJIBHBIX

3aaa4 I10 TEMC «BakHelnme HeMeTaabl M HX COCINHCHU»

MeTaiuiel B BX COCIMHCHU I

3.1

OO0mas XxapakTepucTuka XMMUYECKIX FJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nojioxenuss B Ilepuoamyeckoil cucreme xumudeckux saeMmentoB .M.
MenpeneeBa u ctpoeHus atroMoB. CTpoeHue MeTauioB. MeTajuindeckasi CBsI3b U
METaJUIMYecKas  KpUCTAJUIMYECKass  PEeIiETKa.  DJIEKTPOXMMHUYECKUN  psilt

HANPSDKEHU N METaJUIOB

3.2

dusnyueckrue U XUMHYECKHE CBOMCTBA MeTawioB. OOmme crocoObl MOMydeHHS
MeTtauioB. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CITOCOOBI 3aIMTHI UX OT
kopposuu. CruiaBsl (cTajib, YYTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY ¥ TPOMBILIUIEHHOCTH

3.3

Hlenounble MeTayuibl: HoJjokeHHe B Ilepuoanueckoil cucreMe XUMHYECKUX
anemeHToB [[.JM. MenneneeBa; cTpoeHuE UX aTOMOB; HaXOXKICHUE B IPUPOJIE.
®dusnueckre U XMMUYECKHE CBOICTBA (Ha mMpuMepe HaTpus U Kanusi). OKCHIbI U
TUJIPOKCUIBI HAaTpusl M Kanus. [IpuMeHeHWe IIeTOYHBIX METAUIOB U HX

COeqNMHEHNN

3.4

IllemoyHo3eMenbHBICE  METAJIBI MarHuid W KaJblHWA: TOJO0XKEHHE B
[Iepuoauueckoi cucreMe xumudeckux anemMenToB .M. MenpaeneeBa; crpoeHue
UX aTOMOB; HaxoXJeHHe B npuponae. OHU3NUECKMEe U XUMUUYECKUE CBOKCTBA
MarHus W Kaiublius. BaxkHelnme coemuHEHUs Kaubliusi (OKCHI, THIAPOKCHU],

comnu). JKECTKOCTh BOJABI U CLIOCOOBI €€ yCTpaHeHU s

3.5

AnroMrHUN: nosioxkeHue B Ilepuoanueckoil cucteMe XMMHYECKHAX JJIEMEHTOB
J.1. MeHnneneeBa; cTpoeHHE aTOMa; HAXOXKACHUE B mpupone. Pusuueckue u
XUMHUYECKHE CBOWCTBA aTIOMUHUA. AM(OTEpHbIE CBONMCTBA OKCHJIA M TUIPOKCH 1

AJIFOMUHU A

3.6

Kenezo: nonoxenue B Ileproauueckoid cucreMe XuMuueckux 3yemenTos .M.
MeHnpeneeBa; CTpOeHHE aroMma;, HaXOXJACHHE B mpupojge. Dusndeckue u
XAMHYECKHE CBOMCTBa jkene3a. OKcuibl, TUApokcuabl u coym xene3a(ll) u

xene3a(lll), ux cocras, cBOWCTBA M OTydCHUE

3.7

XUMUYECKH I OKCIICPUMCHT: O3BHAKOMJICHHC C OGp&SHaMI/I MCTaJJIOB M CIIJIaBOB,

nx (1)H3I/I‘leCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHHUC PC3YyJIbTAaTOB KOPPO3UU MCETAJIJIOB




(BO3MOXHO U CIIOJIb30BAHUE BHJIEOMATEPHAIIOB), ocobeHHocTel
B3aMMOJICHCTBUSI OKCHJA Kalbllud U HaTpus C BOJOM (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUANIOB); HMCCIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
mpoliecca TOPEHUsI JKene3a B KUCIopojae (BO3MOXHO —HCIIOJIb30BaHUE
BH/IEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX pEakuii Ha MOHBI
(MarHus, Kaublus, agroMuHus, nuHka, xenesa(ll) um xenesa(lll), memu(ll);
HaOJII0JICHUE W OMKMCAHUE MPOIIECCOB OKpAIMBAHUS TJIAMEHU MOHAMHU HATPHS,
KaIMsT W Kajgblusg  (BO3MOXHO  HMCIOJIb30BAaHHME  BUJIEOMATEPHAIOB);
uccienoBaHue amMQOTEPHBIX CBOMCTB THJAPOKCHIA AIIOMHHUS M THAPOKCH]IA
IMHKA; PEHICHUE SKCIIEPUMEHTAJIBbHBIX 33/1a4 M0 TeMe «BaxHellme MeTamibl 1

UX COCANHCHU D)

XuMus U OKpyXKarm@s cpeaa

4.1

HoBble MaTepuansl U TexHojoruu. BeiiectBa M MaTepuanbl B MOBCEAHEBHOU
KU3HU 4YeJoBeKa. XUMHUsI U 370pOBbe. be3onacHoe ncronb3oBaHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momouip Mpu XUMHYECKUX OXKOTax U

OTpaBJICHUAX

4.2

OcHOBBI JKOJIOTUYECKOM  TIPaMOTHOCTH.  XHMHYECKOE€  3arpsi3HEHUE
okpyxaromieit cpeanl [1JIK. Ponb xuMuu B perieHUN SKOJIOTUYECKUX MPOOIEM.
[lpuponHbIE WCTOYHHWKH YITICBOJOPOAOB (Yroib, MPUPOMHBIA Ta3, HEPTH),

MPOAYKTHI UX MIEPEPaA0OTKU, UX POJIb B OBITY U TPOMBIIITICHHOCTH

4.3

XUMHUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3loB MaTepualoB (CTEKIO, CIIaBbI

METaJIJIOB, MOJMMEPHBIE MATEPUAIIBI)




IMPOBEPAEMBIE HA OI'D 10 XUMUWHU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

Kon
NpoBePsieMOro
TpeOoOBaHuUsI

IIpoBepsieMmble TPeOOBAHMS K NMPeAMETHBIM pe3yJibTaTaM
0a30B0Oro YPOBHSI 0CBOEHHsI OCHOBHOI1 00pa3oBaTeJIbHOM
NPOorpaMMbl OCHOBHOI0 0011ero oopasosanusi Ha ocHoBe PI'OC

1

IIpencrasiieHue:

1.1

O TI03HABAEMOCTH SIBJICHUI MNPUPOJIbI, MOHUMaHHE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMMYECKOH HayKu Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOWIEH KylbTypbl M IPAKTHYECKOH
JIeITEIbHOCTH  YeJIOBEKa B YCIOBHUSIX COBPEMEHHOIO OOILECTBA;

IMOHUMAaHUEC MCCTa XMMUHU CPCAN APYIUX CCTCCTBCHHLIX HAYK

1.2

0 HAY4YHbIX MCTOAAX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAIILHBIX U
TCOPCTUYCCKUX METOJAaX HCCICAOBAHUA BCIICCTB U  H3YUYCHHA
XUMHUYECCKUX peaKuHﬁ; YMCHUE HCII0JB30BaTh MOACIN JJIA

00BsICHEHUS CTPOCHHA aTOMOB U MOJICKYII

1.3

0 chepax mpodecCHOHATBLHON NEATEIHPHOCTH, CBSI3aHHBIX C XUMUCH U
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XAMUYECKOW HayKd, YTO TO3BOJIUT OOYYJArOIMMCS paccMaTpUBATh
XAMHIO Kak cdepy cBoel Oymyiel mpodecCHoHaIbHON A TeTbHOCTH
U cIenaTh OCO3HAHHBIH BBIOOP XMMHHU KaK MPOQUIBHOTO IMpeaMera

MIpH [Iepexojiec Ha YPOBEHb CPETHEro 00IIEero o0pa3oBaHms

BJ'Ia,I[eHI/Ie CHCTEMOHM XUMHUYECKHX 3HAHUH H YMCHUC IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIOYACT:

2.1

Ba)KHEHIIME XMMHYECKHE IIOHATUS. XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEIBHBIE aTOMHAsi M MOJICKYyJIsIpHAas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CPEAHsIsT), XUMHYECKas
peakius, peaKiuyd COCAUHEHUS, PEAKIUU PA3IOKEHUS, pPEaAKINU
3aMEIICHUS, PEaKIuu OOMEHa, TEIUIOBOM A(peKT peakiuu, 3K30- U
SHJIOTEPMHYECKHE PEAKIIUU, PaCTBOP, MAccoBas JOJS XHMHUYECKOTO
3JIEMEHTa B COEIMHEHU U, MacCOBas 10J1s U MPOLEHTHAsA KOHLIEHTPALIH 51

BEIIECTBA B paCTBOPE, AAPO ATOMA, SJIEKTPOHHBIN CJI0M aTOMa, aTOMHAas




opbutanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCICHUS,
XUMHMYECKAs! CBA3b, DJIEKTPOOTPULIATEIbHOCTD, IIOJISIPHAs U HEIOJIApHAs
KOBAJICHTHAsl  CBsI3b, MOHHAs  CBS3b, METAJUIMYECKass  CBs3b,
KpUCTaJUIMUECKast pelérka (aToMHas, MOHHAs, MeTajulnyecKasl,
MOJIEKYJIsSIpHast), MOH, KaTHOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIHUT,
AJIEKTPOJIUTHYECKAass JWCCOLMALMS, PEAaKIMd HMOHHOrO oOMeHa,
OKHMCIIMTENbHO-BOCCTAHOBUTENBHBIE ~ PEAaKUUM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHME W  BOCCTAHOBJICHHME, JJIEKTPOJIU3,
XUMHYECKOE paBHOBEcHE, OOpaTMMble M HEOOpaTUMbIE peaKlHH,
CKOPOCTh XMMHMYECKOW peakuuu, kKaranusatop, IIJIK, xopposus

MCTaJIJIOB, CI1JIaBbl

2.2

OCHOBOIOJIAraloNMe 3aKOHBl XUMHU: 3aKOH COXPAaHEHHUS MacChl,
nepuoanveckuid 3akoH JI.MI. MenneneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOl"aI[pO

2.3

TEeopuu XUMUH: aTOMHO-MOJIEKYJISIpHAsE ~ TEOpHUs,  Teopusd

SHCKTpOHHTHQCCKOﬁ AJucconuanuu

Bnanenne ocHOBaMu XUMHYECKOW TPaMOTHOCTH, BKITFOYAOICH :

3.1

YMEHHE MPaBUIBHO UCIIOIB30BATh H3yYeHHBIEC BEUIECTBA M MaTEPHUAIIBI
(B TOM YHClle MUHEpalbHBIE YIOOpPEHMs, METaUIbl M CIUJIaBHI,
HOPOAYKTHl TepepaboTKi TMPUPOIHBIX HCTOYHUKOB YITIEBOJOPOAOB
(yrist, mpupoaHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SCTBE, HA
POM3BOJICTBE M MOHUMaHHNE 3HAYCHHsSI JKUPOB, OCIKOB, YITICBOJOB
JUISl OpTaHM3Ma YeJIOBEeKa; YMEHUE NMPOTHO3UPOBATH BIIUSHHIE BEIIECTB

U XUMHUUYCCKHUX MPOLECCCOB HA OpPraHuU3M 4YCJIOBCKA U OKPYKAIOIIyrO

HPUPOJHYIO CPEY

3.2

YMCHUEC HHTCITPHUPOBATL XUMHUUCCKUC 3HAHUA CO 3HAHUAMU JPYrUX

Y4EOHBIX TTPEIMETOB

3.3

HaJIMYue ONbITa paboThl C Pa3IUYHBIMU MCTOUYHUKAMH MHGOpMAINU
N0 XMMHUHU (HaydyHass UM HaydyHO-IOMYJSpHas JIUTEparypa, CIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE OOBEKTUBHO OLCHUBATh I/IH(bOpMaIII/IIO O BE€HIIECTBaAX, HUX
IMpEeBpaAlICHUAX n IIPaKTH4€CKOM INIPpUMCHECHU N n YMCHUE

HCII0JIL30BaTh €€ I pCHICHU A y‘-Ie6HO-H03HaBaTCJ'H:HBIX 3aaa4

Brnagenue ocHoBamu MOHSATHHHOTO arIiapara M CHUMBOJHYCCKOI'O

SA3blIKa XUMHHKU OJI1 COCTaBJICHH (I)OpMy.]'I HCOPraHUYCCKHUX BCLICCTB,




ypaBHeHI/Iﬁ XHUMHYECCKUX peaKHHfI; OCHOBaMH XUMHYECKON

HoMmeHKk1atypsl (IUPAC u TpuBuanbHOif)

YMeHne oOBSICHATH CBS3b IMOJIOKEHUS 3ieMeHTa B [lepuomndeckoit

CUCTEMC C YHCIOBBIMHU XapPAKTCPUCTHUKAMHU CTPOCHUA ATOMOB

5 XUMHYECKHX JJEMEHTOB (COCTaB W 3apsa  sapa, oOIee ducio
SJICKTPOHOB), pPAaCHpPENeICHUEM SJIEKTPOHOB IO SHEPTeTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KATHS U KaJIbIIUs
[IpencraBnenue 0 MEpUOUYECKOM  3aBHCUMOCTH  CBOMCTB
XUMUYECKHX JJIEMEHTOB (paJuyc aroma, 3JIEKTPOOTPULIATEIBHOCTB),

6 MPOCTBIX U CIOXKHBIX BEIIECTB OT TIOJOXKEHHUS DIEMEHTOB B
[lepnonuueckoit cucreme (B MalbIX TMEpPHOJAaX U  TJABHBIX
MOTPYIIIax) U AJIEKTPOHHOTO CTPOSHHS aToMa

7 YMmenue knaccupuupoBaTh:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPTraHUYECKUE BEIICCTBA

7.3 XAMHYECKHE PEAKIIUH

8 YMeHue onpenensrs:

. BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKUX DIIEMEHTOB, 3apsi

' HOHA

80 BHUJ XUMHYECKOM CBS3M W THN KPUCTAIUIMYECKOM CTPYKTYpHI B

' COCTMHCHHUSIX

8.3 XapakTep cpeibl B BOJHBIX paCTBOpPAX BEIIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHUCIIUTEIIb K BOCCTAHOBHTEIh

9 YMmeHue xapakrepus3oBath (pU3ndYeckue 1 XMMUYECKUE CBOMCTBA!
MPOCTHIX BEIEeCTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmMas,

9.1 KpeMHUM, a30T, d¢ocdop, cepa, XJIOp, HATPUM, Kaaul, MarHui,
KaJbIIU W, aTFOMUHHUM, )KEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pacTBOpoB (BOjA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THUIPOKCHUIBI

9.2 metaioB |-lIA rpynn, amomunus, meau (l), uunka, xenesa (Il u

' I1), okcuner yrirepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTUCTas, a30THasd,
docdopHasi, yronbHas, KpeMHHEBAsI KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBATh W  XapaKTE€pH30BaTb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTH OT HX COCTaBa U CTPOCHHUS, INIPUMCHCHHEC BCHICCTB B
3aBUCUMOCTHU OT UX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHWYCCKUX

HpeBpaH_leHI/Iﬁ B PAa3/IMYHBIX YCJIOBUAX

YMeHHe coCTaBIsATh MOJICKYJIIAPHBIC 1 HOHHBIC YPABHCHU A peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peaxuuii HOHHOTo OOMeHa
10.2 OKHCJTUTEIbHO-BOCCTAaHOBUTEIHHBIX PEAKIIH I
10.3 WUTIOCTPUPYIOIIMX ~ XUMHYECKAE CBOWCTBA H3YYCHHBIX KIIACCOB
' (Tpyrim) HEOpraHWYECKUX BEIIECCTB
10.4 MOATBEPKTAIONMX TCHETHIECKYI0 B3aHMOCBSI3b MKy HUMU
11 YMeHue BBIYUCIATH (TPOBOJUTH PACUETHI):
111 OTHOCUTENBHYI0 MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEILeCTB,
' MacCCOBYIO JIOJIO XUMHUYECKOTO JIEMEHTA B COCTMHEHU U
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE,
11.3 KOJINYECTBO BEIIECTBA M €r0 MaccCy, 00bEeM ra30B
114 0 YpPaBHEHUSIM XUMHYCCKUX PEAKIUH ¥ HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB MJIH IPOAYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMH  HAY4YHOTO TIO3HaHUS (HaOmoJeHue,
121 U3MEpEeHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE) TIPH U3yICHUH BEIIECTB U
' XUMUYECKUX SIBJICHUN; yMeHue chopMmymupoBaTh MnpodieMy u
MPEATIOKUTH MYTH €€ PeIeHUs
192 Oe3omacHO pabOThl € XUMHUYECKUMHU BEIECTBAMHU, XHUMHUUYECKOU
' MOCYZION ¥ 1abopaTOpHBIM 000pyI0BaHUEM
npaBuiiaMi 0€30MacHOr0 OOpaIlieHHs C BEIECTBAMU, UCIOJIb3YEMbIMU
B IMOBCETHEBHOM )XKM3HU, TPABUIIAMU MTOBEJICHUS B I[EJISIX COePEIKEH U S
123 3I0POBbsI M OKPYKAIOLIEH NPUPOAHOW Cpelabl; MOHMMAHHUE Bpeaa
' (omacHOCTH) BO3ICUCTBUS HA JKUBBIC OPTraHU3MBI OIPEACIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHUS W MPEAOTBPAIICHHUS WX BPEAHOTO
BO3JCHCTBUS
13 Hanuuue mpakTuyeckuX HaBBIKOB IUIAHHUPOBAHUS M OCYIIECTBIICHUS
CIEIYIONMX XUMHUYECKUX SKCIIEPUMEHTOB!
131 M3ydeHHUE U OmnucaHue (PU3MIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/ISI/I‘I€CKI/IMI/I u XUMHUYCCKUMU SIBJICHUAMU OIIBITHI,




HIUTIOCTPUPYIOINME MIPU3HAKK ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

U3ydeHUe CIIOCOO0B pa3JeeH s cMeceil

13.3

MMOJIYIYCHHUEC KHUCJIOpOJa HU H3YUYCHHEC CI0 CBOﬁCTB; MMOJIYYCHUC
BOAOpPOAa WU M3YUCHUE CTO CBOI\/'ICTB; MOJYYCHHC YIVICKMCJIOTO Ta3a U

H3Y4CHHC €CTO CBOfICTB; MMOJIYICHUEC aMMHAKa U U3YUCHUC €TI0 CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BEMIECTBA

135

[IpUMEHEHUEe WHIUKATOPOB (;raxkmyca, METHUJIOPaHkKa U
denondranenna) sl OMpeNeIeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IIEI04Yen

13.6

UCCIEA0OBAaHUE W OIMCAaHHWE CBOMCTB HEOPraHMYECKMX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YUYEHUE B3aUMOJICUCTBHU S KUCIIOT C METAJlJIAMHU,
OKCUJIaMH  METAJJIOB,  PAacCTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBAHHSIMHU, COJISIMH; TIOJYYEHUE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHEHUE OJHOIO MeTajula JpyrMM U3  pacTBopa  COJIH;
uccienoBanue aM(QOTEPHBIX CBOWCTB THAPOKCUIIOB AQTIOMUHUS H

[IAHKA

13.7

PCHICHHUEC SKCIICPUMCHTAJIBHBIX 3a/{a4 11O TCMam: «OCHOBHEIC KIIaCCHI
HCOPraHUYCCKUX COCHHHCHHﬁ)); <<9H€KTPOJ'IHTH'—IGCK3$I
AU CCOLH Al I, «BakHeWmmMe HeMETaUIbl W WX COCINHCHUD),

«BakHelnme MeTajabl U UX COCAUHECHUDY

13.8

XUMUYECKHE  OKCIEPUMEHTHI, WUTIOCTPUPYIOIIIAE  TPU3HAKA
NPOTEKAHUs PEaKuii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUH Ha
HNPUCYTCTBYIOIIME B BOAHBIX PAacTBOpPax HOHBI: XJIOPUA-, OpOoMUI-,
vomua-, cymbdar-, docdar-, KapOboHAT-, CHIMKAT-aHHOHBI,
TUJIPOKCUI-UOHBI, KATUOHBI AMMOHHS, MarHUsl, KaJbIUs, aTFOMUHUS,

xkenesza (2+) u xenesa (3+), meau (2+), IuHKA

14

Ywmenue:

141

NPEACTaBIATh PE3YIbTaThl JIKCIEpUMEHTa B (OpMe BBIBOJOB,
JOKA3aTeNbCTB, TPaQUKOB W TAaOMHI] W BBISBISATH IMITUPHYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAaTh CBA3HU MCKIY PCaJIbHO Ha6HIOI[aeMBIMI/I XUMHUYCCKUMU
ABJICHHUSMHA U IpoucCCaM, NPOUCXOAAIMMUA B MaKpO- U MUKPOMHUPE,

OOBSACHATH MPUIMHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHb 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbIX HA OCHOBHOM
I'OCYJAPCTBEHHOM J2K3AMEHE 10 XUM WU

Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUSA
1 [lepBoHavyabHbIE XUMUYECKHE TTOHATHS
1.1 Uuctsie BemecTBa 1 cMecu. CriocoObl paszieneHus cMecei
19 ATomMbl U MOJEKylbl. XUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKUX
' snemMeHTOB. [IpocThie U CI0)KHBIE BEIECTBA.
13 Xumunueckas Gopmyna. BalleHTHOCTh aTOMOB XHMHYECKUX 3JIeMeHTOB. CTeleHb
' OKHCJICHUS
3aKkoH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs AaTOMHAs Macca.
1.4 OTHOcHTeNnbHAsT MOJEKYJIsIpHas Macca. MaccoBast 011 XUMHUYECKOTO 3JIEMEHTA
B COECIMHEHUU
L5 KomuuectBo BemectBa. Monbs. Monsipras macca. MossipHbIii 00BEM Ta3o0B.
' B3anmocBs3b KOJMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €AMHUIL BEILIECTBA
16 PusnyecKkue U XUMUYECKUE SBJICHUS. XUMUUYECKas peakuus U e€ NpPU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUUYECKUE YPABHEHUS
” [lepuonuueckuit 3akoH u Ileprmoanyeckas cUCTEMa XUMHUUYECKHX 3JIEMEHTOB
J.1. Menneneea. CTpoeHHEe aTOMOB
[lepuonuueckuil 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX deMeHToB J[.M.
2.1 MenpeneeBa. Ilepuoasl u rpynnbsl. U3NUECKUd CMBICI TOPSIIKOBOTO HOMEPA,
HOMEPOB IeproJia U IPYIIIbI 3JI€MEHTa
Crtpoenue atomoB. CoctaB aTromHbIX siaep. M3oromnsl. Dnekrponsl. CTpoeHue
2.2 DJIEKTPOHHBIX  000JI0YeK aToMOB TepBBIX 20 XUMHUYECKUX 3IIEMEHTOB
[lepuonuueckont cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B MU3MEHEHHHU CBONCTB XMMUUYECKUX DJIEMEHTOB TMEPBBIX TPEX
MEepUOJIOB, Kalus, KaIblUsA (paguyca aToMOB, JJIEKTPOOTPUIIATEIHHOCTH,
2.3 METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HX COCIMHEHUH B
COOTBETCTBUM C TIOJOKEHHEM »3JeMeHTOB B llepuommueckoir cucreme u
CTPOCHHUEM HX aTOMOB
3 Ctpoenue BelecTa
Xumuueckas cBs3b. KoBajeHTHas (mojdsipHas W HEMOJISIPHAsi)  CBS3b.
3.1 DJIEeKTPOOTPULIATENIBHOCTh ~ XMMHMYECKUX  3JeMeHTOB.  VoHHas  CBsI3b.

Merajuinueckas CBS3b




3.2

Tumbel  KpUCTANIMUECKUX PEIIETOK (aToOMHas, WOHHAasA, MeTajuIhnyecKasi),
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUMA KPUCTANIMUECKOW PEHIETKHM W BUJA

XUMHUUYECKOH CBA3U

Baxueiinme NpCACTaBUTCIIN HCOPTraHUYCCKHUX BCIICCTB. Hemeramnel u ux

COCANHCHHMS. MeTtamisl U uX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHMX COCIUHEHUMN: OKCHJIOB
(coneobpasyrorme: OCHOBHBIE, KUCJIOTHBIE, amMQOTepHBIC) u
HecosieoOpa3yronme; OCHOBaHWM (MIEJIOYM W HEpPaCTBOPUMBIE OCHOBAHUA);
KUCIIOT  (KUCIIOPOJICOJCPIKAIIME M  OCCKUCIOPOJAHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJiel (CpEAHUX U KUCIIBIX)

4.2

®du3nyeckue U XUMHYECKHE CBOMCTBa MpPOCThIX BCHICCTB-HCMCETAJIJIOB!

BOJIOPO/Ia, XJI0pa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yrimepona, KpeMHUS

4.3

dusnyuecKkue MW XUMHUYECKHME CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHSA,
HATpUs, KaJIMs, MAarHUSI U KaJIbLMS, aJIIOMUHUS, KeJe3a. DJIEKTPOXUMHYECKUM

PSA HANIPSDKEHU M METalIOB

4.4

®du3nYecKre U XUMHUYSCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/If/’I HEMCTAJJIOB!

XJIOPOBOJIOPO/IA, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnyeckie ¥ XUMHYECKHE CBOWCTBA OKCHUIOB HemerawioB: cepol (1V, VI),

azota(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(lV). Ionydenune
OKCHJIOB HEMETAJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: metamuioB |A-IIA rpynmn, nunka, mequ(ll) un

xenesa(ll, 1). Tlonydenne OKCHIOB METAILJIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHUM M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEPE
TUJIPOKCUIIOB ~ aJlIOMUHHUS, Kenesza, I[uHKa). [lomydyenue ocHOBaHWE U

amM(OTepHBIX THAPOKCHI0B

4.8

OO0ume XMMHYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOJIOPOTHOM, CEPOBOIOPOIHOM,
CEepHUCTOM, CEepHOMU, a30THOU, (ocPopHOU, KpeMHUEBOU, yronbHOH. OcoObie
XMUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpPHOM W Aa30THOM KHUCIIOT.

[Tonydyenue kucior

4.9

O6ume xumuyeckue cBoiicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monydenue, coOupaHue, paclo3HaBaHUE BOJOPOJA, KHUCIOpPOJAa, aMMHUaKa,

VIJIEKHCIIOTO Ta3a B J1JabopaTtopuu

411

[Tonyyenne ammuaka, CEpHOW M a30THOW KHMCIOT B MPOMBIIUIEHHOCTH. O0ume

CITOCOOBI IMOJIY4CHHU A MCTAJLJIOB




4.12

I'eneTnueckas CBS3b MEXKAY KillaCCaMH HEOPraHU4YCCKUX COCI[I/IHCHI/Iﬁ

XHUMUUYECKUE PEaKIUU

5.1

Knaccudukanus XaMUYeCKUX peakuil Mo pa3IMYHbIM MPU3HAKAM: T10 YUCITY U
COCTaBy Y4YacTBYIOUMX B PEAaKUMH BEIECTB, MO TemIoBoMy 3(exry, Mo

W3MEHEHUIO CTEIICHEH OKHUCICHUS XUMHYECKIX DJIEMEHTOB

5.2

TenoBo#l >(pdeKT XUMHUYECKOW peaKiuy, TEPMOXHMHYECKHE YpaBHEHUs. JK30-

U SHJO0TEPMHUYECKUE peakuu. TepMoXuMHYecKue ypaBHEHUS

5.3

OKuCANTENbHOBOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIU.
[Iporieccbl  OKUCIEHWS W BOCCTAHOBJICHHWS.  ODJIGKTPOHHBIM  OamaHc

OKHCIINTEIbHOBOCCTaHOBUTEIIHHOM peaKkunuun

5.4

Teopus 3MEKTPONUTHYECKON Auccorran. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI U

HECOJICKTPOJIUTHI. CuibHbIE U clIa0bIe QJICKTPOJIUTHI. CreneHn JUucconuanuu

5.5

PCaKI_II/II/I HOHHOTO OOMeHa. YCIOBHA MMPOTCKAHUA pCaKI_II/Iﬁ HOHHOTO O6MeHa,

ITOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHU AL peaKI_[I/Iﬁ

XuMUs 1 OKpyKarom@asi cpeaa

6.1

BemectBa um marepualiel B IOBCEJHEBHOM JKM3HHM 4YeloBeKka. besoracHoe
UCIIOJIb30BAaHME BELIECTB M XWMHUYECKUX Ppeakuuil B jaboparopuu U OBITY.

HepBa;I IMOMOIb ITPU XUMHUYCECKHUX 0KOI'aX U OTPABJICHHUAX

6.2

XUMHYECKOe  3arpsi3HEHHE  OKpyXKawooued  cpeasl  (KUCIOTHBIE — JTOKIM,
3arps3HEHHE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeaOTBpAILECHUs
[lpenenvnas nomyctumas koHueHTpauus BemecTB (IIAK). Pomp xumuum B
pEeIICHUH  JKOJOTHYECKMX MpoOsieM. YcCujeHue TMapHUKOBOro sdipexra,

pa3pyuicHue O030HOBOTO CJI0A

6.3

[lpumenenue cepsl, azora, dochopa, yriepona, KpEeMHUS U WX COCTUHEHHH B
ObITY, MEIUIIMHE, MPOMBILUIEHHOCTH MU CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METAUVIOB W CIJIAaBOB (CTalb, YYIyH, AIOPATIOMHHUNA, OpoH3a) B OBITY U
MPOMBININIEHHOCTH UX coequHeHui. [IoHsATHEe 0 KOppO3UH METAUIOB, OCHOBHBIE

CIIOCOOBI 3allIMTBI UX OT KOPPO3HUU

6.4

[IpupoaHble WCTOYHUKHA YIIIEBOAOPOAOB (Yrojib, MPHUPOIHBIN Ta3, HEQTh),

MPOIYKTHI MX MepepadoTku (OEH3MH), X POIb B OBITY i MPOMBIIICHHOCTH

6.5

IlepBoHauasibHble MOHATUSA 00 OPraHMYECKMX BEIIECTBAX KAaK O COEAMHEHMSIX
yriepoja (MeTaH, 3TaH, TWIEH, alleTUJIeH, TAHOJ, INIULEPUH, YKCYCHas KUCIIOTa).
[TonsiTHE 0 OMONOTMYECKH Ba)KHBIX BELICCTBAX: )KUpaX, O€JIKax, yriaeBogax — U uX

POJIK B )KMU3HU YCTIOBCKA




Pacuérrr:

7.1 1o GopMynaM XUMHUYECKUX COCANHEHUM
7.2 Macchl (MaccoBOI) JOJM pacTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 M0 XMMHYECKUM YPaBHEHUSIM




YYEBHO-METOIMYECKOE OBECIIEYEHHUE OBPA3OBATEJIHHOI'O
IMPOLIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPHAJIBI 1151 VUEHUKA

METOAUYECKHUE MATEPUAJIbI JJISA YUYUTEJIA

HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
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