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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCIUTAHUSA U C YUYETOM KOHIICTILIMU MPENOoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[TporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTrernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEACTBAMHM Yy4eOHOro MpeaMeTa, yCTaHaBIMBAET
00sA3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpHUPOBAHHE 10 pa3/iesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COAECPKAHUS, PEKOMEH/TyEMYIO I10CJIEI0BATENIbHOCTD N3yUYEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA [ peaiu3alun
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTelbHOW MpPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero obpa3oBaHus, a TaKke TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YpOBHE IieJiel M3y4eHHUs MpeMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATEIHHON JESITENbHOCTU
00yyJaromerocs 1o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHMe XUMUH CIIY>KUT OCHOBOH i (pOpMHUPOBAHUS MUPOBO33pEHUsT 00y4YalOIIerocs, ero
MIPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MPEJICTABICHHS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLUU BEIIECTB B IPUPOJIE, O MYTIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peann3aliii BO3SMOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPBI
JMYHOCTH, €€ o011el u (QyHKIMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHOW  JEATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JeATETHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3TJIsAJ1a HAa €IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHUss B OOyYEHUH XUMHUHU 00ECIeYMBAIOTCS CHEIUPUKON colepiKkaHus
y4eOHOro MpeIMeTa, KOTOPBIH SIBIISIETCS eAarorndecky aJanTHPOBaHHBIM OTpaKeHHEM 0a30Boi
HayKd XMMHUU Ha ONpeeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OT/IETBHBIX 3HAUUMBIX TIOHSITHI OPTraHNYEeCKON XUMHUH.

CtpykTypa copepaHus MPOrpaMMbl MO0 XUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyuyeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATHUH O XuUMHUYecKod peakiuu. O0e 3TH CHCTEMbI
CTPYKTYpPHO OPTraHHW30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO yU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— IIPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCA HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITTOTHSSA
GbyHKIUN 0OBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyUYEHHUS U3y4YaeMbIX BEIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM II03HaHUs B Hayke. M3yueHue xumun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHHI U3 paHee U3YUEeHHBIX Y4eOHBIX IpeaAMETOB: « OKpYKaroImui
Mup», «buonorus. 57 knacce» u «dusnka. 7 Kiacey.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHI OCHOB XUMHUECKONW HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada yu4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — BaKHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GopMHpOBaHMM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHA M WX NPUMEHEHHH B Y4eOHO-
MO3HABATEIILHON U yueOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)XHOE 3HAUYCHUE
IPUOOPETHN TaKUE LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJI€HHOCTh OOYy4YEHMsI Ha CHCTEMaTHYecKoe MpUOOLIeHHE O00yYaroImuxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  NIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHUA,
(GbopMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOIIUMHUCS OIbITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quciie yMEHHUHM OOBACHATh U OLIEHUBATh SIBICHUS OKPY’KaIOLIET0 MUPa, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHATh UX MpPHU PEIIeHUH IpoOsieM B MOBCEIHEBHOMN
JKU3HU U TPYIOBOM IEATENBHOCTH;

— (opmupoBaHue y 00yyaronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU 3KOJIOTMYECKH IIeJIECOO0Pa3HOro MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO1ee 4nCiIO 4acoB, OTBEAEHHBIX IS M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
qacoB (2 yaca B HEZEII0).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHa4ya/bHbIe XMMHYECKHE IOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJloOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeliecTB. [loHsTue o metonax
no3HaHus B XuMuu. Yuctele BemectBa u cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckast popmyrna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemlectB. OTHocuTelbHas aToMHas Macca. OTHOCHUTENbHAas MOJEKYJspHas Macca.
MaccoBast 10151 XMMUUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonuuectBo BeniectBa. Monib. MosnspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COCTUHEHUH.

@u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUs. Knaccudpukams XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJI0H, mpaBmiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM OO0OpPYAOBAaHUEM, M3YYCHHE M OMUCAHUE (DUIUUECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMI0IeHnEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TassHUE JbJa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHUE MeJa C KUCIOTOM) SIBICHUI, HAOII0ICHIE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHUECKUX peaKIuii (pa3iokeHne caxapa, B3auMoIeCTBUE
CEpHOI KHUCIOTBHI C XJopuaoM Oapus, pasioxkeHue ruapokcunaa menu (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (II), mzydenue crocoOoB pasjieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIULIUS, Xpomarorpadus,
MPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHHWE U OINHCAHHUE PE3yJbTaTOB MPOBEICHUS
OMNbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue xucinopoaa B mpupojae, GU3NYecKue U XUMUUYECKHE CBOWCTBA (peakluyd TOPEHHUS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOJMydYeHHS KHCIOpojaa B JjabopaTopuud U
MPOMBINICHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TemoBoit A((PeKT XUMHUYECKOW pEeaKIHH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHWE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bognopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoie, pusndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comnu.

MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOPHI. PacTBOpMMOCTH BemiecTB B BojJe. MaccoBasi JOJsl BEIIECTBA B
pactBope. XUMHYecKue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoJA. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmuyeckux coenuHeHuid. Oxcuawl. Knaccuduxamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.



OcHoBanns. Kiaccudukanmst ocHoBaHMiA: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nuecKkue ¥ XUMHYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coisieil. @usznueckue U XMMUUYECKHe cBoicTBa cojei. [lomyuyenue
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeeliCHUE COJEpKaHUsI KUCIOpoJa B BO3AyXe, MOIy4YeHHE, coOupaHue,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IMPEKpaIICHUsI TOpeHHs (IoXkapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHIOB M ONUCAHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
W3y4ueHue CBOMCTB Boaoponaa (TopeHue), B3amMmozeiicTBue Bogopoaa ¢ oxcuaom menu (II)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIHMUYECTBOM |
MOJIb, WCCJIEJOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIO/ICHUE M3MEHEHUsI OKPACKH WHJIMKATOPOB B PACTBOpaxX KHUCIOT U WICJIIOYEH, M3yueHUe
B3anMoeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOl KMCIOTHI, KUCIOT ¢ METaJllIaMH, peakui
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJIHOTO METAaJUIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJauy Mo TeMe «BaxHelmme Kiacchl
HEOPraHUYECKUX COCIMHEHUI.

IHepuoauuecknii 3axoH u Ilepuoanyeckasi cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIacCCU(PUKAITUN XUMHUECKUX 71eMeHTOB. [IoHITHE O Tpynax cCXOAHBIX
AIIEMEHTOB (IIIETOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE€ 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoauyeckass cucremMa xumMuueckux dsyemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sziep. M3oTormbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
ob6oyouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepmommueckont cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKa XMMUYECKOT0 3JIEMEHTA MO €ro MoJIoKeHHto B Ileproanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pajuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U MepruoaMm.

3nauenue [lepuognmueckoro 3akona u Ilepuoguueckoil cucTeMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanientHas (nonsipHas u HETIOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenensb okuciienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Tporiecchl okucienus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEIIECTB METAUVIOB U HEMETauIOB, B3aMMOJEHCTBHE THIPOKCHIA
IMHKA C pacTBOpPaMHU KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKuil (rOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemmuuie ceasu



Peanuzanus MexnpeaMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
Yyepes3 UCII0JIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH, SIBIISIFOILIMXCS
CHUCTEMHBIMU ISl OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIaccHU(pUKauusi, NEePUOAUYHOCTb, HAONIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, arToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKHHA 3apsja, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
38361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIBl, TOPHBIC TOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMmMu4eckKux diaemeHtoB J[. .
MenpgeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kajlus, KaJbLUs U UX COCJUHEHUM B COOTBETCTBUH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U BUAA XUMHYECKOU CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJIaccaM HEOPraHWYECKUX COEIMHEHMI, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakyil Mo pa3lIudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (DEKTY, 10 N3MEHEHUIO CTENIEHE OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsTHe 0 cxopocTu XuMHUYeckoil peakiuu. IToHsTue 06 0OpaTMMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUSAIOLINE Ha CKOPOCTh XUMHUYECKON
peaKkLuy U MOJ0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHMU3M MCCOLMAIINM BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKON CBsA3H. CTeneHb
nuccouranuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcClIOBHsSI MPOTEKaHUs pEakIMii HOHHOTO OoOMeHa, TOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCIOT, OCHOBAHMM M COJIEH B CBETE
NpeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklUd Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW pEAKUUMU OT BO3JACHUCTBUS Pa3IUUHBIX
(akTOpOB, UCCIEIOBAaHUE IIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIlecca AMCCOLMAIIUN
KHCJIOT, 1IeJ04e U cosiell (BO3MOKHO UCIIOJIb30BAHHUE BUEO MAaTEPUAIIOB), TPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHHUsS peakUuii MOHHOro oOMmeHa (oOpa3oBaHUE OcCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, MJUTIOCTPUPYIOLINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMN (FOpEHHE, pEeakLUU pa3oXKEHHs, COEAVUHEHHUS), PACIIO3HABAaHUE



HEOPraHMYECKUX BELIECTB C IIOMONIBI0 KAYeCTBEHHBIX pEAKIMH Ha HOHBI, pEIICHUe
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHUS

OO0mass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyu€HHE,
npuMeHeHue. JleicTBre Xjopa U XJIOPOBOJOPOa Ha OpPraHn3M 4elloBeKa. BaxkHenmue XJI10puabl
U UX HaXOX/IEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMN KUCIOPOJIa U Cepbl. XUMHUECKUE CBOWMCTBA
ceprl. CepoBOoZOpOA, CTpoeHue, (U3MYecKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUYECKHe peakLuy, JeKalue
B OCHOBE IIPOMBILIUIEHHOT'O CII0CO0a MOyYeHuUs CEpHOM KUCIOTHI. [IpriMeHeHne cepHOit KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpojae. XUMUYECKOE 3arpsA3HEHUE OKPYXKAOLIEH Cpeabl COCAUHEHUSIMU CEPBI
(KMCIIOTHBIE 10%KH, 3arpsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBpAILEHHS.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMsS. A30T, pacHpoCTpaHEHHWE B HpuUpoie, (QHU3NYECKUEe HU
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B pupoje. AMMHUaK, €ro (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoylyyeHue u npumenenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYECKHe CBOMCTRA,
npuMmeHeHre. KauecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJyuyeHHE,
¢u3nueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHnid. XUMHU4ecKoe 3arpsi3HEHUE OKpY’Kalolleld cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Pocdop, amIoTporHble MOAUPUKALNUN
doctopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. lcmonp3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoe, Gpusndeckre U XUMU4YecKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yriuepona, ux pU3MUecKue U XMMUYECKHe CBOMCTBA, JIeiiCTBUE Ha KUBbIE OPTaHU3MBI,
MOJly4YeHUE U MPUMEHEHHE. DKOJOTHYeCKUe MpobieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMara, MapHUKOBbIN 3¢ddekt. YrompHas kucinora u eé
coiu, UX (U3MYecKHue M XHMMUYECKHE CBOIICTBa, MOJy4deHHe M npuMeHeHHe. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHne KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIUIEHHOCTH
Y CEIIBCKOM XO35IMCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIiepoja
(MeTaH, 3TaH, STUJIEH, alleTUJIeH, TaHOJ, TIULEPUH, YKCyCHas KUciioTa). [I[pupogHbie HCTOYHUKHI
yII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [loHsTHE O OMOJIIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPAX, Oelkax,
YyII€BOJaX — M HMX POJIM B KU3HU 4YelloBeka. MaTepuanbHOE €JUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEMHEHUM.

Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, IOJIY4YCHHE U MPHUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpeactaBiaeHuss o6 okcuue kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKAThI, UX UCIOIb30BaHKE B OBITY, B TPOMBIIICHHOCTH. BaxHelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxeme300eToH. I[IpobGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C OO0pa3lamMH XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3y4YE€HHUE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cyinb(ar-uoH U HaON0JIeHuE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOXHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THIX U pocopHBIX ya0oOpeHUH,
[OJly4eHUEe, coOupaHue, pacro3HaBaHWE W U3YYEHHE CBOICTB aMMMaka, IPOBEJICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U (ocaT-uoH U U3yUYCHHE MTPU3HAKOB X MIPOTEKAHUS,
B3aMMOJICHCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJelield KpPUCTAIMYECKUX pemeEToK anMasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM MTPOTHUBOrasa, MojdyueHne, coOupanue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIOrO Ta3a, MPOBEICHUE KAUeCTBEHHBIX pPEaKIWid Ha KapOOHAT W CHIMKAT-HOHBI H
W3yY€HUE [MPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIUEH CHUIMKATHOM
IIPOMBILUIEHHOCTH, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Ba)kHelnme HeMeTallIbl U UX
COCIMHEHUS».

Mertajiibl M X COCAUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepmonnueckoin cucreme xumuueckux sinemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.
Crpoenue MeramioB. MeramMueckass CBs3b M METAJUNIMYECKAs] KPUCTAIMYECKAs pEeHIETKa.
DNEeKTPOXUMUYECKUNA PSS HampspkeHuM MertaiioB. dusnueckne W XUMHYECKHE CBOMCTBA
MmetauioB. O0IuMe crnocoObl NoMydYeHus: MetaioB. [IoHATHE O KOPPO3UK METaIOB, OCHOBHbBIE
crocoObl 3aluuThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMHA, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTamuibl: onoxkeHue B [lepuoanueckon cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HaxXOXAcHUE B Ipupoac. OU3HUYECKHE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
LIEJOYHBIX METAJJIOB U UX COEIUHECHUM.

[[{erouHO3eMENBHBIE METAUIBI MATHUN U KalIbIUI: MOJI0KeHNE B [leprnonnueckoii cucteme
xumuueckux diaeMeHToB [I. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAX0XICHUE B IPUPOJE.
dusnueckrie U XUMHYECKHE CBOMCTBA MarHUs W KaJbIUd. BakHeHWIne coemMHEHUS KalbIHs
(oxcua, THAPOKCHUL, CONH). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme Xxumuueckux snemeHTo [ U.
MeneneeBa, CTpOCHUE aTOMa, HaxOXKJAeHUE B npupoae. Pusnyeckue U XUMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/Ia AITFOMUHUS.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme xumuueckux saemeHtoB J[. .
MenpneneeBa, CTpO€HHE aToOMa, HaxoXKJaeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa U
MIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajblMsl M HATpUs C BOJOW (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHUs xKejle3a B
KUcIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, UHKa, xene3a (II) u xenesa



(III), menu (1), HaOmrOIEHME W OMKCAHHWE MPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMHU HATpPHS,
Kalusl U KaIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BakHeuIme MeTabl U UX COCIUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemiectBa u Marepuaibl B MOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEUIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpelbl (MpeaenbHas OMyCcTUMasi KOHLEHTPALUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3yueHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MOJTUMEPHBIE MATEPUATIBI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPH M3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBIISETCS
Yyepe3 UCIOBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalKUs, TEPHOANIHOCTh, HAOIIOJACHHUE, JKCICPUMCHT, MOICIUPOBAHNE,
U3MEepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepPHAIIbI.

®dusnka: Marepus, aroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKHI 3apsij, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIETKA, CIUTaBbl, (PU3NUECKHUe BENUYNHBI, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocUcTEMa, MUHEpAIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBbIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUS
JOCTUTAIOTCS B XO7Ie O0Y4YEHHUsI XMMUHU B €JUHCTBE yUEeOHOM M BOCIIUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKHUMH  COLIMOKYJBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M paCIIMpPEHHUE OMbITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPEHOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

NPEICTaBICHUA O CONMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWN B
KOJUICKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /I€ATEIbHOCTH MPH BBIIIOJHEHUN yUeOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKHX SKCIEPUMEHTOB, CO3JTaHUU YYEOHBIX TPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AedTelNbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE NIOBEJICHHE U ITOCTYIIKH CBOMX TOBAPHUIIEH C TO3UIIMK HPABCTBEHHBIX M MPABOBBIX
HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA OCTYIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHsS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH W COCTABIISAIONINE OCHOBY IS
NOHUMAaHMs CYITHOCTH HAYy4YHOM KapTHHBI MUPA, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPUPOJIBI, B3aUMOCBS3AX YEIIOBEKa C MPUPOAHON CPEeoi, O pOJIM XUMHH B TIOZHAHUH
3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IIOJIy9eHHE HOBBIX 3HAHWUU I0 XUMHH,
HEOOXoIuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATENILHOM,
WH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEINBHOM paOboOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYNMHBIMH TEXHHYECKUMHU CPEICTBAMHU
WH(POPMAIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyUYEHMIO M TO3HaHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) popmupoBaHus KYJIbTYpPbI 310POBbA:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 3710POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUNH W HENPHUSATHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHusT aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJMUMOCTH COOJIIOJCHHS TpaBHII
0€30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U peanbHOMN KU3HHU;

S) TpPyAOBOro BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 MpodeccHii 1 TpyAa pa3InyHOro poja, yBaXeHHE K
TPYAY U pe3yibTaTaM TPy I0BOH JesITeIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHHUS NIPEIMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
0o0pa3oBaHUs C Y4ETOM JHMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YyCHEenmHOW Npo(hecCHOHATBFHON eATeIbHOCTH W Pa3BUTHS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IK0JIOrM4€eCKOro BOCIIUTAHMS

AKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil 0€30IacHOro MOBEJCHHS MPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTyYaeMble IPU U3YUYECHUHN XUMHUH, JJIsl pEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOLIEH IPUPOJHOW CPEAOW, JJIsI NMOBBILIEHUS YPOBHS SKOJOTHYECKOMN
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTeill MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJILHOMN MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Ppe3yJibTaTOB BBIICISAIOT 3HAUMMbIE 17 (OPMHUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHIIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHHM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
LEJIOCTHOW HAy4YHOW KapTHMHE MHpa, U yHHBEpCalbHble YydeOHbIE NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIIECTBICHHUIO YYEOHOM 1eATeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jiornyeckune 1eHCTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUS TIPU OCBOCHHHM 3HAHHI:
PacKpbIBaTh CMBICII XUMUYECKUX MTOHITHM (BBIIENATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATD
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), HCIOJIb30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTIEIBHBIX
(bakTOB U SABJICHUIA, BBIOMPATH OCHOBAHMS U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYXKICHHsS (MHIYKTHBHBIC, JETYKTHBHBIC, MO AHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATH B Mpollecce MO3HAHMS MOHATHS (MPEAMETHBIE U METamlpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IMIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XuMu4eckass (opMmylia W ypaBHEHHE XHUMHYECKOM pEakiuu — TpPU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ay, C YYETOM OSTUX MOJENbHBIX TMPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPHU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBIICHUSIX.

ba3soBble ucciieoBare/ibCKue 1eHCTBUA:

YMEHHE HMCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE WHCTPYMEHTA IO3HAHWS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOI0M MPOIECCa, CAMOCTOSTEIHHO MPOTHO3UPOBATH €TI0
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJLI IO pE3ybTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IMYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs INTEpaTypa
XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHIO;



yYMEHHE MPUMEHATh pa3IN4HbIe METOJbI M 3allPOCHl IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
OnpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBIaICHHE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
uH(pOpMAllMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B MpPOIECCe YyUEOHOW M HCCIEI0BATEIBCKOM
JEeSTEIIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKaloLel MPUPOTHOMN CpeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auagora W (WIM) JIUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOJyUYEHHBIE PE3yJIbTAThl TO3HABATEIHHON AESITETFHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JelaTh MPE3CHTALMI0 Pe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
HCCJIEI0OBATENbCKOM NIEATEbHOCTH TPU PEHICHUH BO3HUKAIOIIUX TNPOOJEeM Ha OCHOBE yuéra
Oo0LIMX HMHTEPECOB U COrJacoBaHMs MO3UIUN (0OCykaeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUS COBMECTHBIX JIEHCTBUM, OMPEEICHIUE KPUTEPUEB 0 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIESTEIBHOCTh, BHIOMpATH
Haubosee 23 GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh WJIK KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€UCTBUM MTPY BHITIOJIHEHUH 3aJaHHUI
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 HM3yuaeMbBIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBJICHHOU I1€JH, YMEHUE UCIIOIh30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMble€ B YCIIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPe3yJdbTAaTOB IO OCBOCHUIO O05S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
o0ydJalomMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JAeicTBUi, crnenuduueckue s
npeaMETHOW 00sacTi «XUMUS», BHIBI JEATEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K konmy obOy4enusi B 8 kjacce mpenMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUNA: aTOM, MOJIEKYJa, XUMHUYECKUI

9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMeCh (OJHOPOAHAS W
HEOJHOPO/IHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MaccoBast JI0JIs1 XMMHUYECKOTO 2JIEMEHTa
B COCAMHEHHWM, MOJSIPHBII 00BEM, OKCHA, KHUCIOTa, OCHOBaHUE, COIlb,
3EKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYecKas peakiusi, Kiaccupukanus
peakuuii: peakuy COSAMHEHUS], PEaKIIMK Pa3JI0KEHHUs, PEaKIIUU 3aMEIICHUs, PEaAKIII
oOMeHa, 2K30- M YHJIOTEPMHUYECKHE PEAKIINH, TEIUIOBOU 3P HEKT peakiuu, sIpo aToMa,
DJIGKTPOHHBINA CIIOM aroma, aToMHas OpOWTaNb, paauyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBast 10J1s1 BenlecTBa (IPOLIEHTHASI KOHIIEHTPALIMsI) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKHX MOHSATHH U TPHUMEHSATH 3TH
MOHATHS TIPH ONMCAHUM BEUIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBlIeHUS (OpMysl BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIINH;

OTIpEeeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTEHEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY KJIacCy COEOUHEHH 1o QopmyiaMm, BHI XHUMHUYECKOH CBS3H
(xoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMmbIci [lepuonnueckoro 3akona [I. M. MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAaHEHHsS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJIpo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoamueckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJaBHAas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», manbie u OonblIMEe NEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphIe UMerTcs B Tabmume «llepronnyeckas cucreMa XHMHYECKHX
anemeHToB J[. M. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKMX D3JIEMEHTOB (COCcTaB M 3aps sapa, OO0Illee YMCIO JJIEKTPOHOB U
pacrpezieieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHNUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUU BELIECTB, IO TEIUIOBOMY
apdekry);

XapaKkTepu3oBaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEILIECTB Pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEpPAaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOXHOCTH MPOTEKaHUs XMMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA M0 (OpMyJie COEIUHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPaBHEHUIO XMMUYECKOHN peakIi;

IOPUMEHATh OCHOBHBIE ONEpallii MBICIUTENBHOM JESTENbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEHME, 0000IIeHNe, CUCTEMAaTH3alUI0, KJIACCU(UKALUIO, BBISIBICHUE MPUUUHHO-
CJICZICTBEHHBIX CBSI3ed — JUI M3Y4YEHHs CBOMCTB BEIECTB M XMMHUYECKHX PEAKIIMA,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl IO3HAHUSI — HAOII0ICHHE, U3MEPEHNE, MOJIEINPOBAHUE,
HKCIEPUMEHT (peasbHbI M MBICIICHHBIH);

ClIeZIOBaTh MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TMOCylol U J1abopaTOpHBIM
o0opyZOBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHSMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYEHHIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJIAa W KHUCIOpPOAA), MPUTOTOBJICHHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE dKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JTakMyc, peHOoN(TaIent, METUIOPAHK U APYTHE).

K xonmy oOydeHust B 9 KJjacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

PacKpbIBaTh CMBICIT OCHOBHBIX XUMHYCCKUX MOHATHI: XUMUYCCKUUI 3JIECMCHT, aTOM,
MOJIEKyJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCJIICHHSA, XHUMUUYCCKAasd PCAKIUA, XUMHYCCKaA
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,
HCOJICKTPOJIUTBI, JSJICKTPOJIUTUYCCKAA JUucconuanusa, pCeakuu HWOHHOIO 06MCHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIInH,



OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIMTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYECcKas), KpUCTauIMyecKass pemeérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMYECKOM pEaKIuu, NpPeIelbHO JIOIyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UId COCTaBlI€HHS (OpMys BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, IPHUHAIJIEKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COeNMHEHHH Mo (opmyiam, BHJ XMMHUYECKOW CBSI3U (KOBaJCHTHAs, HOHHAS,
METaJUINYecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsil HOHAa IO XMMHUYECKOH
dopMmyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonndeckoro 3akona /. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tabmuunyio dopmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHS «rjaBHas mnoxarpymma (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OGoJsblIMe MEpPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHUOAMUYECKON TabIUIIE, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
o0111ee YnCIIo 3JIEKTPOHOB U paclpeieieHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB DJIEMEHTOB M HMX COEAMHEHUW B
Ipejienax MaJlbIX NEPUOAOB U INIABHBIX MOATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
3 deKTy, M0 U3MEHEHUIO CTENEHEeH OKUCIEHHS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Ias ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHNUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTaBJIATh YPaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEIOUEN U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS peaKlMi HOHHOrO OOMEHa, YpaBHEHUS peaKlUid,
MOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXAY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
NPOTEKaHUS XUMUYECKUX MTPEBPAILEHUH B Pa3INYHbIX YCIOBUSAX;

BBIUNCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XMMHUUYECKOM peakLnu;

coOuoiaTh MpaBWJa IOJIb30BAaHUS XMMHMYECKOH TOCYJOH U JIabOpaTOpHBIM
o0opysoBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMHU T10 BBITOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYSHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJICKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, OATBEP)KIAIOIINE KAUYECTBEHHbIM COCTaB Pa3JINYHBIX BEIIECTB!
pacrio3HaBaTh OINBITHBIM TYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHat-, docdar-,
CHJIMKAT-, cylb(daT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX pACTBOPaX HEOPraHMUECKHUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEILHON NEATEIHbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEHHEe, CHCTEMATHU3AlHI0, BBISABICHUE MPHUYUHHO-CIEACTBEHHBIX
CBSI3eH — JUIS W3YYCHUS] CBOMCTB BEHICCTB M XMMHUYECCKHX PEaKIUi, €CTEeCTBEHHO-
HAYYHBIC METOIbI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3jieioB u JHHECTBO A KoB po e IpakTiueckue duekTpoHHbIe (LM (pPOBbLIE)
/ HTPOJIbLHEI THYECKH 6
n/n TeM MPOrpaMMbl Bcero paGoThI paGoThI o0pa3oBaTe/ibHbIE PeCYpPChI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 ’ bubnnorexa [IOK

) MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEeKa

12 BeitectBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazueny 20

Pa3nen 2. BaxkHeiiline npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
71 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

’ 00 okcHgax https://m.edsoo.ru/7f41837¢c
29 Bonopon. [onsitue o 3 1 bubmnoreka IIOK

) KHCJIOTaX U COJIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK

) OCHOBaHUIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIC KJIaCCHI 11 1 1 bubmmoteka IIOK

) HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMOB.

Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU
[Iepuonnueckuii 3aK0H U
3.1 [Iepnonnueckas cucrema 7
XHUMHYECKHUX d1eMeHTOB /JI. .

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c




MenaeneeBa. CtpoeHue

aroma
32 | O 5 BuGmiorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIHHBIC PEAKIIHH
bubnunoreka LIOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnuoreka [IOK

https://m.edsoo.ru/7f41837¢
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9 KJIACC

KosnnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le l'[p6aKanec1me 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Pasnea 1. BemecTBo M XMH4YecKHe peakiun
1.1 [loBTOpEeHue u yrimyOneHue 3HaHUM 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3JieJioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
10 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnunoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JTUCCOIHAITHSI. 3 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTasibl M MX coeIMHEHHS
71 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmebl. ["ajgorenst https://m.edsoo.ru/7f41a636
o | oo o : BiGmorea 10K
' PYHIbL- 2-€P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/7f41a636
WX COCJTMHEHUS
24 onewemon IVApymm. Yenepot s | 2 BuGmiorera L1OK
' . PYITIBL o https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Pasnea 3. MeTasiibl U HX COCANHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 bubmorexa HOK

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




bu6mmoreka [JOK

3.2 Baxxuelinme Metayuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znea 4. Xumusi 4 OKpyKamoas cpeaa

4.1 BemiecTBa 1 MaTepualnl B )KU3HU YeIOBEKa 3 bubmorexa LOK
' B p https:/m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMms 3 Bubmiorexa [JOK

P p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No KonuyecTBo yacoB Jlara DJIeKTpPOHHbIe U (POBbIE
u/n Tema ypoka Beero Konrpoububie IIpakTHueckue R — oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Poias xumun B 1 bu6nmoreka [IOK
JKU3HU yesoBeka. Tema u BemecTa https://m.edsoo.ru/ff0d210c
’ Ilonsarue o MeTonax MO3HAHHS B 1 bubnunoreka LIOK
XUMUH https://m.edsoo.ru/ff0d227¢
[TpakTuueckast padorta Ne 1
3 «IIpaBuna paboTsl B 1abOpaTopuu 1 Bbu6moteka [JOK
1 IpUEMBI 0OpAILIEHHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucTrle BelecTBa U CMECH. 1 bu6nunorexa LIOK
CrniocoOslI pa3aeneHus cmeceit https://m.edsoo.ru/ff0d26ca
5 511? aKTPJIIqu; e 1\221601”: azlfag n2 nMepe 1 bubmmorexa HOK
ASHCICHIE CMECEH (i1 TIPHMED https://m.edso0o.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJM)»
6 ATOMEI U MOJIEKYJIBI 1 bubnmorexa HOK
° OIeKY https://m.edsoo.ru/ff0d2a6c¢
7 XuMHYecKre dJIEMEHTBI. 3HAKU 1 bu6nmorexa LIOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IT JIOKHBIE B TBa 1 bubmorexa TIOK
POCTRIC 1 CII0 © petiec https://m.edsoo.ru/ff0d2a6c¢
9 A 1 but6mmorekxa [IOK
TOMHO-MOJICKYILIpHO® yHCHIE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyiia. 1 bu6muoreka [JOK

BaneHTHOCTH aTOMOB XHUMHUUYECKHUX
3JICMCHTOB

https://m.edsoo.ru/ff0d2eae




OTHoOcHUTENbHAsA aTOMHAas Macca.

11 OTtHocuTENbHASI MOJIEKYJISIPHAS bubmorexa LOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1071 XUMAYECKOT0 bu6nmoreka [IOK
AJIEMEHTA B COCMHECHHUH https://m.edsoo.ru/ff0d350c
13 KonnuecrBo BemectBa. Mojib. bubnunoreka LIOK
MoutsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 Ddu3znyecKrue U XUMHUYECKHUE bubmuoreka [{OK
ABJIeHUsl. XUMHUECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBUs IPOTEKAHUS Bbu6mmoteka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
| Do e s BuGnionsa LOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKLni
5 | e oo BuGnionsa LOK
’ https://m.edsoo.ru/ff0d3f34
pa3noKeHus1, 3aMelIeHns], 00MeHa)
o | M Tomonoen ek B LOK
) . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHu3alvs 3HaHUI
o | oo o o o e o LOK
https://m.edsoo.ru/ff0d4290
peaKIm»
B X — CMECh ra3oB. TaB
21 B:;;J[I}?]xa K;cfgpog 31 Bfe(;jeIiT u bubmmorexa HOK
’ https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
du3nyecknue 1 XUMHYECKHE
2 CBOICTBa KHCIIOpOaa (peaKIuu bubnmnorexa [JOK

okucienus, ropeaue). [loustue 06
OKCHJIaX

https://m.edsoo.ru/ff0d4614




CrniocoObI noty4eHust KUCIopo/ia B

23 71a00paTOPUU U IPOMBIIUIEHHOCTH bubmorexa LOK
' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3 PeKT XMMUIECKOI
peakiuu, MOHATHUE O Bubnmorexa [IOK

24 TEPMOXIMITICCKOM YDaBHELH, https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUUYECKUX
peaKIusax

35 Sarpmsmenc 5oy cnocaon &0 Bubmorera LIOK

’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHHS
s | Mo petors 13 o e Bumorera LOK
N https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHHUE €T0 CBOMCTB

27 Boaopoa — snemeHT U mpocToe bu6nmoreka LIOK
BenlecTBo. Haxoxxienue B mpupoje https://m.edsoo.ru/ff0d4dd0

38 caofierasonopons. Mpmvence Bubmorera LIOK

' https://m.edsoo.ru/ff0d4dd0
BOZIOpOAA

29 IToHsTHE O KHCIIOTAX U COJISIX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubmuorexa [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0

| o Jo 0 BiGores 10K

. https://m.edsoo.ru/ff0d4{42
BOJIOPO/1a, U3YUEHHUE €r0 CBOMCTB)

32 MomnsipHblii 00BEM ra30B. 3aKOH bubmuorexa [IOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEma, KoTu4ecTBa Bubnmorexa [IOK

33 BEIL[ECTBA ra3a M0 €ro U3BECTHOMY

KOJIMYECTBY BEIECTBA HIIK 00BEMY

https://m.edsoo.ru/ff0d55a0




Brruncnenus 005EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMU Ha OCHOBE

bubnunorexa LIOK

34 3aKOHA O0OBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 Du3HYCCKUE U XUMUYCCKHC bubnunoreka LIOK
CBOWCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 bu6nmoreka [IOK
MHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.

37 HacrlInmennrle 1 HeHACHIIIIEHHBIE bu6nmorexa LIOK
pactBopsl. MaccoBas 10Jis https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckast pabota Ne 5 o Teme

38 «lIpuroroBienue pacTBOPOB C Bbu6moteka [JOK
onpeaes€HHON MacCOBOM J10ei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY

39 Konrtponsnas pabora Ne2 o teme bubmuoreka [IOK
«Kucnopona. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: cOCTaB, KiIaccudUKaIus, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

5l coofiersa xncomm, sonosix 1 buGaoresa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB

42 OCHOBaHUS: COCTaB, bubmuoreka [JOK
KJ1acCU(UKalns, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue n XumMu4eCcKne bu6muoreka [JOK
CBOMCTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kiraccudukanms, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u xumuyeckue bubmuoteka [IOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ffOdfee2




Conu (cpennue): HOMEHKIIATypa,

46 CIIOCOOBI MOJYUYEHUS, XUMUYECKHE bubmorexa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[TpakTrueckas padota Ne 6.
47 Pewenne skciepuMeHTAIBHBIX Bu6mumotexa [JOK
3a7a4 1o reMe «OCHOBHEBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUID)
I'eneTnueckas CBsA3b MEXK
48 KﬁafcaMliCH:opCraHgnqe:Knﬂxy bubmorexa [IOK
N https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O06o001IeHre U CUCTEeMaTH3als bubnuorexa [IOK
3HAHHI https://m.edsoo.ru/00ad9cb2
Kontpoarnas padbora Ne3 mo teme
50 "OCHEBHHG Knr;ccm . bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHUX COCTMHCHUI
IlepBBle MONBITKH KiacCH(pHUKAITUN
51 XI/II\I/)II/ILIGCKI/IX 3JIEMEHTOB. ?IOHHI;I/IC bubnmorexa HOK
https://m.edsoo.ru/00ad9ffa
0 TpyMIax CXOJIHBIX 2JIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepuoanueckas cucrema bu6nmorexa LIOK
XuMUYeckux anemeHToB JI. . https://m.edsoo.ru/00ada52c
MeHnpaeneeBa
53 [lepuoasl, rpynmsl, HOATPYIIIIHI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00adaS2c
54 Ctpoenne atomoB. CocTaB bubnuoteka [JOK
aTOMHBIX sifep. M3orornsl https://m.edsoo.ru/00ada342
CtpoeHue AEKTPOHHBIX O60J‘IO‘{CKV Buborexa [IOK
55 aToMoB 271eMeHTOB [lepnoauueckon _
https://m.edsoo.ru/00adabbc
cucteMsl /. 1. MeHaeneeBa
56 XapakTeprucTuKa XHMHYECKOTO bu6muoreka [JOK

9JICMCHTA I10 €TI0 IMOJIOXKCHHUIO B

https://m.edsoo.ru/00ada824




ITepuoanueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3aKkoHa

57 JUUISL Pa3BUTHUS HAYKU U MPAKTUKH. bubnuorexa [JOK
1. . MenneneeB — y4y€HbIH, https://m.edsoo.ru/00ada96e
neAaror ¥ rpakJJaHuH
PesepBHbIii ypok. O6001IeHNE 1
58 CUCTEeMaTH3alus 3HAaHUH / bubnuorexa [IOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabora
KonTponsHas padora Ne4 o Teme
59 «Crtpoenne atoMa. XuUMHUYECKast bubnnorexa [JOK
cBsi3by» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubanoreka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuueckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBasienTHas1 nonsipHas bubmmnoreka HOK
XUMHUYECKasl CBSA3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossspHas bubmuoreka [IOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
o4 Creners okuesenis https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO- bubnmnoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
66 OKHCIHUTENN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edsoo.ru/00adb076
Peseprubrit ypok. O6001IeHNE U
67 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK

«Ctpoenne atoMa. XuUMHUUIECKast
CBSI3b»

https://m.edsoo.ru/00ad9cb2




PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3alus 3HaHU

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour 1| Jlara 00pa3oBaTeJIbHBI
. Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns pa3oBareJ e
padoThI padoThbI pecypcbl
[Iepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 bu6nmoreka [IOK
XuMU4eckux anemeHTon Jl. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

aKOHOMEPHOCTHU B U3MEHEHHNH
2 (3:BOI71CTB XEIMI/I‘I@CKI/IX 3JIEMECHTOB 1 bubmorexa LIOK
.. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnorexa [JOK
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4yeckoil CBA3U U THIEI 1 bu6nunorexa LIOK
KPUCTATIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no teme

5 «IToBTOpEHUE U yriybIeHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiiacca»

Knaccndukanus XuMUdecKux
6 peaKuI/HgI) 1o ;ae,nanHM 1 bubmorexa LOK
https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
ITonsaTtu K TH XUMHUECKOMN
7 pe(;KHI/II/Ie. (;IZH(:II?F(I/)IZ 0 r0Morei1CHr,(;x 1 bubmmorexa LJOK
https://m.edsoo.ru/00adbe9a
U TE€TEPOTreHHBIX PEAKIUAX
IlonsaTHe 0 XUMHYCCKOM
paBHOBecHH. DaKkTOPHI,
3 BIIUSIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMUYECKON PEAKINU U
MIOJIOKEHUE XUMUYECKOTO
pPaBHOBECHS

https://m.edsoo.ru/00adc28c




CBOICTBa Ha MPUMEPE XJI0pa

9 OKuCIUTEIbHO- bu6nmoreka [IOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOM
10 ,I[I/IC(I))OI_[I/IaI_[I/II/I.pCI/IJ'IBHI)Ie u Bubmzorexa HOK
https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 HNounble ypaBHEHUS peakyid bubmorexa [IOK
https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT U
HOBAHMUI1 B CBET
12 E;e;ciaBneHI:ﬁig Bubmorexa IIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
IHUCCOLMAIAN
XHUMHUYEeCKHEe CBOMCTBA COJICH B
13 CBETE MpeACTaBICHUI 00 bubmmoreka [JOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
U CCOIHAIAN
14 ITonsaTHE O THIpONM3E CONEN Bubmiorexa OK
https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HAHUMN https://m.edsoo.ru/00addd12
IIpakTnueckas padora Ne 1.
16 <<1£)eHICHI/IZCIaKCHI:)ep?/IOMeHJIaIILHHX bubmorexa LOK
https://m.edsoo.ru/00addbfa
3a7aud»
KonTtponbHast padora Ne2 o treme
17 «DIIEKTPOJIUTHYECKAS bubnuoteka [JOK
JuccolraIusa. XUMHUUECKHUe https://m.edsoo.ru/00addec0
pEeaKIuu B PaCTBOPAX»
OO6mras xapakTeprucTruKa Bubnmorexa [IOK
18 rajgoreHoB. XuUMHYECKHE

https://m.edsoo.ru/00addfe2




Xnopoogopoa. ComnsiHast

bu6nmoreka [IOK

19 KHCJI0Ta, XUMHYSCKHUE CBOIMCTBA,
https://m.edsoo.ru/00ade104
MoJTyYeHUe, MPUMEHEHUE
IIpakTuueckas padora Ne 2 o
20 TeII)VIG «ITon qef?ne COJISTHOM bubmmorexa LIOK
Y . o https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yYeHHUE €€ CBOHCTBY
Brrauciienus 1mo ypaBHEHUSIM
21 XHUMHYICCKHUX eal}clpnﬁ ecliid OJIUH bubmotexa [IOK
PCAKIHH, A https://m.edsoo.ru/00ade488
W3 pEearcHTOB JIaH B H30BITKE
2 OO01mas xapakTepucThKa bubnnorexa [JOK
anemMeHToB VIA-rpymmbl https://m.edsoo.ru/00ade64a
ANOTpOINTHBIE MOJAU(PHUKAINN
cepbl. HaxoxaeHue ceprl u e€ bubnnorexa [JOK
23 .
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoOpOI, CTPOEHHE,
24 (I)I/IIB)I/I‘IefKII/:eIIfI XITIE\)/II/IquKI/Ie bubmorexa LHOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KHCIIOTA,
25 (I)I/ISI/I‘J:GCKI/IIC) u XI/II\I/I)I/I‘IGCKI/IG bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIINE
B OCHOBE IIPOMBIIIIEHHOT'O
26 croco0a MoJTydeHus! CEpHOU bubnuotexa [JOK
KHCIOTHL. XUMHUUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl
COEIMHEHUSIMU CEPbI
27 Brrunciaenue maccoBoii 1oau bubnunorexa LIOK
BBIX0/1a IPOJYKTa peakuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa
5 P p bubmuorexa [{OK
28 a51eMeHTOB VA-rpynnsl. A30T,

pacrpocTpaHeHHe B PUPO/IE,

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




bu3HYecKue U XUMHUIECKHE
CBOWCTBA

AMMHaK, ero pu3nvecKue u

bubnunorexa LIOK

29 XHMMHCCKHC CBOHCTEA, https://m.edsoo.ru/00adf004
MOJTyYeHUE U PUMCHCHHE
IIpakTrueckas TaNe 3
30 Ter;?e «H(?J:yzelfp?g zM?\/IJ:I.aIfa ° bubmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3oTHas KuCI0Ta, e€¢ (PU3NIecKue bubnunoreka LIOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonb30BaHMEe HUTPATOB U
coJieii aMMOHHUS B KQUECTRBE
32 MUHEPATBHBIX yI00pEHUIA. bubnnorexa [JOK
XHMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYXKaroIlei cpenbl
COCTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u
33 dbocdopnas kucnora, puznyeckue bubmuoreka [JOK
1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJTyYeHHUE
Ucnonb3oBanue pocdaTtos B
34 KaueCTBE MHUHEPATbHBIX bubnuorexa [{OK
yaoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
IpUpOIHOI cpenbl hocharamu
Yrnepon, pacnpocTpaHEeHHE B
35 npnpgﬂg,’ gmnlzleCKlzle u bubmmorexa HOK
o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKCTBA
Oxkcunsl yraeposaa, ux
Q)Hzflqecxne 1 XUMUYECKUE Bubmorexa IOK
36 CBOMCTBA. DKOJIOTUYECKUE

poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV)

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




bu6nmoreka [IOK

37 YTONbHAs KMCIIOTA M €€ conn https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o
38 teme "llosryyenue yriexkucioro bu6nmoreka [IOK
ra3za. KauectBeHHast peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
IlepBoHavaIbHEBIE IOHATHS 00
39 oprpaHquCKI/Ix BEIIECTBaX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ac054¢
COCIMHCHUSX YIIIepoaa
40 Kpemuunii u ero coequHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5.
41 Penrenune skcriepuMeHTanbHBIX bubnnorexa [JOK
3ajJa4 1o reme «BakHelmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUS
Konrpomsnas padora Ne3 o teme
42 «Baxgleﬁmne ﬁeMeTaJmH U UX bubmorexa LOK
https://m.edsoo.ru/00ae0ec18
COCIMHCHUS
OO61as xapakTepuCcTHKa
XHUMUYECKHX DJIEMEHTOB —
43 MeTaI0B. MeTainuecKkas CBsI3b bubmmoteka IIOK
U METaJIhYecKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusznueckre CBOMCTBA METAIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMUYECKHAN P bubmorexa [IOK
. https://m.edsoo.ru/00ael1156
HaIpsKEHUN METaJIOB
O61me crnocoObl MoTyueHUs
MeTaioB. CriiaBel. Berauciaenus Bubnmorexa [IOK
45 10 YPAaBHEHUSIM XUMHYECKUX

pEaKkInii, €CIIU OJIUH U3 PEareHTOB
COAEPKUT IPUMECH

https://m.edsoo.ru/00ael156




bu6nmoreka [IOK

46 HonsTie o Kopposuu MeTaLIoR https://m.edsoo.ru/00ael278
bubnuorexa [IOK
47 IHenorrsie MeTAIEL https://m.edscl)_E).ru/Oan14b2
48 OKCHUJIBI U TUAPOKCUIBI HATPUS U bu6nmoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMeIbHBIC METAIIBI — bubnunoreka LIOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiiime coenuHeHNUA bu6nmorexa LIOK
KaJIbIIUs https://m.edsoo.ru/00ael5e8
51 O606IEIGHI/IC A CUCTEMATU3ALMs
3HAHHUH
57 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHECHUS https://m.edsoo.ru/00aec1886
53 Eeli?;( II;III(IQE:I?:CI;?]SOTJ?LJIV; ?\/[1;;)0}11)1 Bubmiorexa OK
=" https://m.edsoo.ru/00aelae8
. bubnuoreka [{OK
> Amomuruii https://m.edS(])_}).ru/Oanlc64
55 AM@oTepHble cBOMCTBA OKCHIA U bubmmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edS(])_E).ru/Oan1d86
57 OKcubl, THAPOKCUIBI U COJIU bubnmnoreka [JOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O6O6HUIGHI/IG W CUCTEMATH3ALINS
3HAHHUH
[IpaxkTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX but6mmorekxa [IOK

3a1a4 110 TeMe «Bakuenmume
METAJUIBI U UX COCIUHECHU)

https://m.edsoo.ru/00ae3de8




Brruuciienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CIU OAUH

60 13 pEearceHTOB JIaH B M30BITKE WIIH 1 bu6nmoreka [IOK
COJIEP’KUT IIpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIH BBIXOJa MPOTyKTa
peakiuu

61 O6OGLEI€HI/IC U CHCTEMAaTH3aIIUS |
3HAHUN
Kontponbnas paborta Ne4 o teme

62 «Baxxnenme METaJUTbl U UX 1
COEJTMHEHUS

63 BemecTBa u Marepuansl B 1 bu6nmorexa LIOK
MOBCETHEBHOM KU3HM YEIOBEKA https://m.edsoo.ru/00ae3{50

64 XHUMHYECKOE 3arps3HEHUE 1 Bbu6moteka [JOK
OKpYXaloIlei cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemieHnn 1 bubmmnoreka HOK
9KOJIOTHYECKHUX MPoodIeM https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6001IeHNE U 1 bubmuoreka [IOK
cHUCTeMaTu3aIus 3HAaHUI https://m.edsoo.ru/00ae0dOa

67 Pesepsublit ypok. O0o0meHue u 1 bubmmnoreka HOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/00adb33c¢

63 PesepBHblit ypok. O60011IeHNE U | bubmuoreka [IOK
cUCTeMaTu3aIus 3HAaHUI https://m.edsoo.ru/00ad9cb2
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: ((HCPBOHa‘laJ'IBHLIe XUMHNYCCKHEC ITIOHATHA»

pacKpbIBaTh CMBICT OCHOBHBIX XHMMHYECKMX IOHSTHH: aTOM,
MOJIEKYJIa, XUMHUYECKUH D3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OIHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTEJIbHASI aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JI XHMHYECKOIrO
3Je€MEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasi peaKius,
KIacCUpUKaKMA  peakyil: peakuu  COSAUHCHUS, PeaKIuu
pa3lioKEHUs, PEaKIMH 3aMEIEHUs, pPEaKIuu OOMeHa, 9K30- U
IHAOTEPMHUYCECKUE PEAKIMH, TETUIOBOW A((EKT peakiuu, pacTBop,
MaccoBas JI0JIsI BelIecTBa (MPOIEHTHAs KOHIICHTPAIIHSI) B paCTBOPE

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XMMHUYCCKHUX MOHATUUA U
IMPUMCHATH OTU IMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

1.4

1.5

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUISl COCTaBIIEHUS (POpMy
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBIC 3aKOHOB COXpPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa
ABoraapo

OTpEAeNsATh BaJCHTHOCTh aTOMOB JJEMEHTOB B OWHapHBIX
COCOINHCHUAX

1.6

1.7

1.8

KJIaCCU(UIUPOBATh XUMHUYECKHE DPEAKIUH (M0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3P PeKTy)
BBIYUCIISITH OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYEO MAaccChl
BEILIECTB

BBIUUCIIATH MACCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa 1o ¢opmyIie
COEIMHEHMS,

1.9

BBIYUCIIATh MAaCCOBYHO JOJIO BEIIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBIH U
MBICJIEHHBIN)

[To Teme: «BaxkHeime npeacTaBUTEIN HEOPTAHUYECKUX BEIIECTBY

2.1

paCKprBaTb CMBICJI OCHOBHBIX XHWMHYCCKUX HOHHTHﬁI OKCH I,
KHCJIOTa, OCHOBAaHHE, COJIb

22

OIIPEAETATh MPUHAUIC)KHOCTh BEUIECTB K ONPECNEHHOMY KIlaccy
coenHeHui o Gpopmynam

2.3

KJIaCCI/I(I)I/IL[I/IpOBaTB HCOPraHM4CCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMHCHIBaTh) OOLIME XWMHYECKUE CBOMCTBa
BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAsl ONMMCAHUE IpUMEpaMu




2.5

2.6

2.7

3.1

MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIMX  XMUMHYECKUX
peakuuii

MMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUIX

cleoBaTh IMpaBWJIaM IIOJb30BaHUS XUMHUYECKOM TMOCyIol U
nabopaTopHBIM 000pYZOBaHUEM, a TAKXKE MpaBHIIaM OOpaIICHHS C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIMBITOB 1O MOIYYCHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB C ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE HKCIIEPHUMEHTHI
M0 PAcO3HABaHUIO PACTBOPOB INEIOYEH W KHCIOT C IMOMOIIBIO
WHJIMKATOPOB (JIakmMyc, (heHOaPTaICHH, METHIIOPAH)X U JIPYTHE)

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepuogmueckuit 3akon u Ilepmonmyeckass cucrema
xumuyeckux sneMeHtoB Jl. M. MenneneeBa. CtpoeHHe aTOMOB.
Xumuueckas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN»

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHH: AApO aroma,
BHGKTpOHHLIﬁ clIou aToOMa, aTOMHasA 0p6I/ITaJ'IL, paanuyc aroma,
XUMHYCCKasd CBA3b, MOJIApHAs W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HOH, KA4THWOH, AHWOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHEC IJICMCHTBI

33

34

OTHCHIBATh U XapaKTepHu30BaTh TabiuuHyto Gpopmy [lepronnueckon
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3nyarh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «moboyHas noarpynna (brpymma)y,
«MaJble» U «OOJIbILINE» MEePHOAbI

packpbiBath cmblci Ilepuogumyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh  ITOHUMAHUE IEPUOJUYECKONM  3aBUCUMOCTH
CBOMCTB XMMMYECKHX DJIEMEHTOB OT WX [IIOJIOXKEHHUS B
[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHUTH O603Ha‘-IeHI/I$I, KOTOpPBIE HMCIOTCA B Ta6n1/1ue
«HCpI/IO,Z[I/I‘{eCKaH CHUCTEMA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHz[eneeBa» C YHCJIOBBIMHU XapaKTCPUCTHKAMH CTPOCHHSA aTOMOB
XHUMHUYCCKUX DJJICMCHTOB (COCTaB n 3apdana daapa, 06Iuee YHuCII0
QJICKTPOHOB U paCHPCACICHUC UX IO 3JICKTPOHHBIM CHOﬂM)

OTpEAENATh CTENEHb OKHUCICHUS DJEMEHTOB B  OWHAapHBIX
COETUHEHUSIX

3.7

OTIPENIeATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W HWOHHAs) B
HEOPTraHUYECKUX COCMHECHUSX

9 KUIACC

Kon
NpoBEPsSIEMOro
pe3yJjabTaTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BeH_[eCTBO U XUMHWYCCKaAs pCaKus»

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX MOHSTHUH: pPacTBOD,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS] AUCCOLMALIMS,




peaKuyu MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTumbIe u HeoOpaTuMbIe peaKiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIIHLHBIC peaxiuu, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBIIEHUE, aJUIOTPOIHS,
aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, HMOHHA,
MeTaJJIn4yecKas), KpHUCTaJUIMYecKasi pemi€rka, CIUIaBbl, CKOPOCTh
XUMHYECKON PEaKIuu

1.2

1.3

1.4

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUECKUX MOHITHH U
IPUMEHSATh ITU MOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBpAILCHHUH
COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0OYEN U COJIEH, IOJIHBIE U COKPAIEHHBIC YPaBHEHUS pEeaKlUil
HMOHHOr0 OOMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
IIOCPEJCTBOM COCTaBJIEHUS JIEKTPOHHOI'O OajlaHCa 3TUX peakuuit

1.5

IIPOBOJHUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON peaKkIuu

ITo Ttemam: «Hemetamnnsl U UX coequHEHUs» U «MeTaniabl U HX
COCAUHCHUA»

2.1

2.2

2.3
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2.5

XapakTepu3oBaTh  (OMHCHIBaTH) OOMME W CHElU(HUYECKUEe
XMMHUYECKHE CBOMCTBA MPOCTHIX U CI0KHBIX BEILECTB, TOATBEPKAAs
ONMCAaHUE TPUMEPAMU MOJEKYJAPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOLMX XUMUYECKUX PEAKIINNA

COCTaBJIATH YpaBHCHUA peaxunﬁ, MOATBCPKAAOIINX
CYIICCTBOBAHUC TCHETHYECKOM CBs3H MCKOY B€IICCTBAMU
PAa3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIIECHUN B PA3TUUIHBIX
YCIIOBHSIX

ClleIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU TIO BBITIOTHEHUIO
na60paT0prlx XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO Ta3a)

OpOBOAWTE pPE€aKOWH, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pPa3NMUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-,
Opomun, woaun, kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KATHOHBI aMMOHUS, HOHBI U3yUYE€HHBIX METAJIOB,
IIPUCYTCTBYIOIINE B BOOHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHS U OKpY>KaroIasi Cpeia

3.1
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pacKpbIBaTh CMBICII OCHOBHBIX XuMU4eckux mnoHsatuil: [1JIK
BEILIECTBA; KOPPO3USL METAIIOB

MIPUMEHSITh OCHOBHBIE OMEpAIlMU MBICIUTEIHHON NEATEIHHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIINCHHE, CHCTEMaTHU3aIuIo,
BBISABJICHUC TIPUYUHHO-CIICACTBCHHBIX CBA3EU — AJid A3Yy4YCHHUA
CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIMH; €CTECTBEHHOHAYYHBIC
METOAbI ITO3HAHUSA — Ha6HIOIICHI/Ie, HU3MCPCHUC, MOACIUPOBAHUC,
AKCTIEPUMEHT (PEaIbHBIM U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
[TepBoHavanbHbIE XUMUYECKHE MOHSATHS

[Tpenmer xumuu. Poiab XxumMuu B )XKM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIIECTB

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YucThie BenlecTBa U cmecu. Criocoobl
paszaeneHust cMecen

1.3

ATOMBI M MOJIEKyJbl. XHUMHYECKHE 3JeMeHThl. CHMBOJIBI XHUMHYECKHX
a51eMeHTOB. [IpocThie U c10XkKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

Xumuaeckast popmyra. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTeNnbHAas  aTOMHas — Macca.
OtHocuTenbHAass MoOJIEKyJsApHas Macca. MaccoBass A0y XUMHYECKOTO
JJIEMEHTA B COCIUHEHUH

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCIUHECHUN

dusnyeckue U XUMUYECKUE SBICHUS. XUMHUYECKasi peakuus U e€ MpU3HaKH.
3aKOH  COXpaHEHUSI  MacChl  BEIIECTB.  XWMHYECKHE  YpaBHEHHUSI.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,
3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
mpaBUJIaMy pabOTHI B TabopaTopun ¥ mpuéMaMu o0palieHus ¢ 1ab0paTopHBIM
o0opyZ0BaHHEM, H3Y4YEHHME M ONucaHue (U3MUECKHUX CBOMCTB 0O0pa3LoB
HEOpPraHMYeCKUX BEUIeCTB, HaOrofeHue (U3NUecKuX (IUIaBJIeHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHME caxapa B CTYINKe, KUIIEHUE W KOHJEHCAIIHs BOJIbI) U
XMUMHUYECKUX (TOpeHHe CBe4M, MpOKaJMBaHWE MEJHOM  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHUCJIOTOW) SIBJICHHM, HAOMIOEHUE U OIHUCAHUE
MPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakIuil (pasnokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCJIOTBI C XJIOpUIOM Oapus, pasjoKeHue
runpokcuaa Meau(ll) mpu HarpeBaHNM, B3aUMOJICHCTBHE JKelle3a C paCTBOPOM
comm meau(1l), m3ydenne cnoco0oB pa3eneHust cMecei (¢ MTOMOIIBI0 MarHHUTa,
bunbTpOoBaHME, BBHIIAPUBAHUE, NUCTUILIALNSA, XpoMaTtorpadus), MpoBeaeHNE
OUMCTKHM TOBapeHHOM conM, HaONIO/IeHue U OIUCaHHe pe3yJbTaToB
MPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE
MojieIe MOJIEKYJI (IIapOCTEPKHEBBIX )

2.1

Baxwueiiue MPEACTAaBUTCIN HCOPTraHNYUCCKHX BCIICCTB

Boznyx — cmecp razos. CoctaB Bo3ayxa. Kuciaopox — 3I€MEHT M IIPOCTOE
BenlecTBo. HaxoxeHue kucinoponaa B npupoje, Gu3ndeckue U XuMHYeCKue
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
HOJyYeHHUs KUCIOpOAa B J1abopaTopuu M INpoMblluieHHOCTH. Kpyroopor
Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIS KHCIOPOoaa

2.2

TennoBoil 3¢p(dekT XUMUYECKOH peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
DK30- M DHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/yXa, YCWJICHUE MapHUKOBOro 3 (deKTa, pazpylieHue 030HOBOTO CIIOs




2.3

Bonopon — anemenT u npocroe BemecTBo. HaxoxaeHue Bogopoaa B Npupo/Ie,
¢u3ndyeckne M XUMHYECKHUE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI ITOTy4CHUSI.
Kucnots! u conn
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MossipHblii 00bEM Ta30B. Pacy€Thl o XMMHYECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue CcBOWCTBa BOAbBL. Boga kak pactBoputenb. PacTBOpBI.
HacplienHble 1 HEHACBILLIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg 1oy BemectBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B IMpUPOJE U B KU3HU yenoBeka. KpyroBopot
BOJbl B TMpUPOJE. 3arps3HEHHE MPUPOJAHBIX BOA. OxpaHa M OYUCTKA
MIPUPOJHBIX BOJ

Knaccudukanuss nHeoprannueckux coemuuenuid. Oxcunbl. Knaccudukanuys
OKCHUJIOB: coJicoOpa3yromme (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbBIE) U
HeconeoOpazyromue. Homenknarypa okcunoB. @uU3ndecKkue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losmyuenue okcuaoB

2.7

OcnoBanus. Kraccudukanus ocCHOBaHWI: INENOYM W HEPACTBOPHMEIE
ocHoBaHus. HomeHkiaTypa ocHoBaHui. @U3HUECKUe U XUMUYECKHE CBOUCTBA
ocHoBaHui. [loiryyenue ocHOBaHMM

2.8

2.9

Kucnotsl. Knaccudpukanusa kucnor. Homenkiatypa kucior. dusnueckue u
XUMHUYECKHE CcBoiicTBa KUcaOT. Pan aktuBHoctu MmetauioB H.H. Bekerosa.
[TomyuyeHue KUCIOT

Conu. Homenknatypa cosieii. @U3nUecKre U XUMUYECKUE CBOKCTBA COJIEH.
IToyuyenue conen

2.10

I'ereTmueckas cBSI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COCI[I/IHCHI/II\/JI

2.11

XWMHYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OINPEIEICHUE COIACPIKAHUS
KHCJIOpO/ia B BO3/AyXe, MOJyYeHHe, cOOMpaHue, pacrio3HaBaHUE U H3yYeHHE
CBOICTB KUCJIOpOAA, HA0JII0/IEHNE B3aUMOACHCTBUSI BELLIECTB C KUCIOPOAOM U
yCIIOBHSI BOSHUKHOBEHHS U ITPEKpAIlleHUs TOpeHus (IoXkapa), 03HaKOMIIEHUE C
oOpa3iiaMu OKCHJOB M OIKMCAaHUE WX CBOWCTB, TOJIyYCHHE, COOMpaHHUE,
pacrio3HaBaHME U M3Y4YEHHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOAEHCTBUE
BOJIOpO/A c OKCHJIOM meu (1) (BO3MOXKHO WCIIO0JIb30BaHNE
BUJIEOMATEpPHAJIOB), HAOOJeHHE 00pa3lloB BELIECTB KOJMYECTBOM | MOIb,
UCCJIEJOBAaHHE OCOOCHHOCTEH  pacTBOpPEHHMS] BELIECTB C  Pa3IWYHOU
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOW MaccOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJbI C METAJTIAMH
(HaTpueM U KaJblMeM) (BO3MOKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
ONpENIETICHUE PACTBOPOB KHCIOT M IIEJIOYEH € IMOMOIIBI) WHIUKATOPOB,
UCCIIeIoBaHHE 00pa3l[0B HEOPraHWYECKMX BEIIECTB pA3IUYHBIX KJIAcCOB,
HaOJII0/IeHUE W3MEHEHHUs OKpPacKd HHJMKATOPOB B PACTBOpPAaX KHUCIOT U
miesouel, u3ydeHue B3aumozeiicteus okcuna meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT € MeETaUlaMM, pEaKIUil HEUTpaIN3alud, IOJIyYeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajyla JpYyruM H3
pacTBopa COJIM, PEUICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxunenme
KJIACChl HEOPTAHUYECKUX COEAUHEHUI»

ITepuoanueckuii 3akoH u [lepronnyeckas cucTeMa XUMUYECKUX SJIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

3.1

HepBBIC IIOIIBITKH KJ'IaCCI/Iq)I/IKaHI/II/I XHMHYECKHX dJieMeHTOB. Ilomsarue o
I'pynnax CXOAHBIX 3JCEMCHTOB (H_IGJIO‘IHBIG 1 MCJIIOYHO3CMCIBHBIC MCTAJIJIbI,




3.2
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raJloTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amQoTepHBIC
OKCH/JIbl U TUIPOKCH/IBI

ITepuognueckuii 3akoH. Ileproanueckas cucTeMa XUMHUYECKMX DJIEMEHTOB
AWM. MenneneeBa. KopoTkomepuoanas # UIMHHONEPHOAHAS  (OPMBI
[lepuoauueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
Ilepuonb! u rpynnbl. @U3MUECKUI CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB
IIEPUOJA U IPYIIIBI DJIEMEHTA

Ctpoenue atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB MepBbIX 20 XUMHYECKUX DIJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA MO ero noyoxkeHuto B Ilepuoanyeckoii cucreme .M. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB IO TPYINIAM U MEPUOAAM.
3nauenue Ilepuoanueckoro 3akona u [leproguueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKu W NpakTuku. [[.M. MenneneeB — y4y€Hbli u
IrpaXJIaHUH

3.5

3.6

3.7

9 KUIACC

Kon
1

1.1

Xumuueckass CBs3b. KoBajeHTHast (TMOJsipHAsT W HEMOJSIPHAsi) CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pCaKknuu. HpOHGCCI)I
OKHCJICHHMSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH HKCHEPUMEHT: M3y4deHHe OoOpas3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCUIA LUHKA C PAacTBOPaMU KHUCIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKUil (TOpeHue, peakliuu pa3ioKeHUs, COETUHEHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemectBo u xumnueckas peakuus. [loBropenue

Ilepnonnueckuit 3akoH. llepuognueckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TNEpPBBIX TPEX MEPHOJOB, KaJIWs, KalblUsi U UX
COECIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB

1.2

1.3

CTpoeHue BelIeCcTBa: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKki W BUJAa XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BelIecTB (MEXIyHApOJIHAas W TpUBHAIbHAsA). XUMHUYECKHE
CBOICTBa BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJacCaM HEOPraHWYECKUX
COEMHEHU I, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB

Knaccugukaius XMMUYeCKUX peakluil M0 pa3InyHbIM MPU3HAKaM (110 YUCITy
U COCTaBy y4YaCTBYIOUIMX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3 ¢eKTy, 1o
U3MEHEHMIO CTETICHEH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 Y4YacTHIO KaTauu3aTopa). OK30- U DHJIOTEPMHUYECKHE pEaKIHH,
TEPMOXMMHYECKHE ypaBHEHHUs. [ToHITHE O CKOPOCTH XMMHUYECKOM peakliuu

1.4

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsatue o
TOMOTEHHBIX M TETEPOreHHBIX peakiusx. IloHsATHe 0 XHMHYECKOM




L.5

paBHOBCCHUMU. q)aKTopr, BJIMAIOIIHUEC Ha CKOPOCTb XUMHUYCCKOH pCakuun u
IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBCCHU A

OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC  PEaKIMU,  DJICKTPOHHBIA  OaiaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW — peakimu. CocTaBlieHHE YpaBHEHUH
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C HCIOIb30BAaHUEM METOoa
AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3NEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMALMU BEILECTB C Pa3JIU4YHBIMU BUIAMU
XUMUYecKo# cBsizu. Crenenpb aucconuanuy. CUIbHbIE U CIIA0bIe SJIEKTPOJIUTHI.
Peakiun nonHoro oOMeHa. Y c¢jaoBUs NPOTEKaHUS PEAKIIMA MOHHOIO OOMEHa,
IIOJIHBIE U COKpAalllEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHCIOT,
OCHOBaHMH U coOJed B CBeT€ MPEJICTaBICHUH 00 3JIEKTPOIUTUYECKON
nuccouranuu. KauecTBeHHbIE peakiiuy Ha HOHBL [loHsATHE O rHIpoNn3e coneit

1.7

XHUMUYECKUN 3KCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISMHU KPUCTaNIMYECKUX
pEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATPHUs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XHMHYECKOW pEeakUuud OT BO3JAEHCTBUS Pa3NUYHBIX (HAKTOPOB;
UCCJIEJOBAaHUE  BJIEKTPOIPOBOAHOCTH  PAaCTBOPOB  BELIECTB, Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, MIeJioued U coieil (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIUX IPU3HAKU
MPOTEKaHUs peakuii HOHHOTO 0OMeHa (00pa3oBaHUeE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOMIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaklnii (TOpeHHe, peaklluu Pa3ioKeHHs, COSAMHECHNUS );
pacro3HaBaHHE€ HEOPraHUYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX
peaklMil Ha MOHBI; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4

HewmeTamne! u ux COCIMHCHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue U (U3MYECKHE CBOWCTBA
MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMHUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMoielicTBHE C MeTalllaMi, HEMETaJIaMH, IIeI04aMu). XJIOPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEeHHE, MPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HA OPraHU3M 4YesjoBeKa. BaxHeumue
XJIOPHUJIbl U KX HAXO0KJAEHUE B PUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIe cTereHH okucaeHus. CTpoeHue 1 GU3nIecKne CBOMCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(DUKALNUU
KHCIIOpOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢buznyeckue M XuUMHuUeckue cBoicTBa. OKCUABI cepbl KaK MpPEICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIO0Ta, PU3NUECKUEe U XUMHUYECKHE CBOWCTBA
(obmue xak mpeacTaBUTeNs Kiacca KUCIOT U creluduiecke). XUMUYECKHe
peaKiuy, Jexalye B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOyuyeHHs] CEpHOM
kucioTel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs peaKius Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ COSAUHEHUN B pUpoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIEH cpelibl COeIMHEHUSAMHU Cephl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAILECHUS

2.3

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEepHbIE CTENEHM OKHUCIEHHA. A30T, paclpoCTpaHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMHak, ero (Qu3MuecKue M XHUMHUYECKHE CBOMICTBa, IOJlyuY€HHE U




npuMeHerne. Coiau aMMOHUS, WX (PU3MYECKHEe M XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha HOHbI aMMOHUSA. A30THas KMCIIOTA, €€
noJy4eHue, pU3nuecKue 1 XMMUIECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonab3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yNOoOpeHui. XHUMHUYECKOe 3arps3HeHHe
OKpY’Karollel cpebl COeTUHEHUAMH a30Ta (KUCIOTHbIE JOXK/H, 3arpsa3HEHUe
BO3/1yXa, I04YBBI U BOJIOEMOB)
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2.5

2.6

docdop, amtorponnsie MoguduKamu Gochopa, GU3NIECKUe U XUMHUIECKUE
cBorictBa. Oxcun dochopa(V) u dochopnas xucimora, Qusndyeckue u
XMMHYECKHUE CBOWCTBA, monydenue. Mcmonp3oBanue (ochaToB B KavyecTBe
MUHEPAIBHBIX YI00pEHUIH

Ob6mas xapakrepuctuka 31eMeHTOB [V A-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTENEHH OKHUCICHHS. YTJEpOJd, aJJIOTPOIHBIE
MOTU(PUKAIMH, PACIPOCTPAHCHUE B TPUPOJC, (U3UYECKUE U XUMHUYCCKUE
cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoae. OKcuabl yriepoaa,
uX (U3NYECKHe M XMMUYECKHE CBOMCTBA, JICUCTBHE HA JKUBBIC OPraHU3MBbI,
MOJTyYeHUE W IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepona(IV); runoresa rio0aNbHOrO MOTEIUICHHS KJIMMATa; MapHUKOBBIN
s dekr. YrompHas KHCIOTa W €€ coid, UX (PU3MYEeCKHe W XHMHUYECKUE
CBOICTBA, MOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronbp3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U
CEIIbCKOM XO3SICTBE

[TepBoHavanbHbIe TOHITHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepona (MeTaH, STaH, STWIEH, alleTHJICH, 3TaHOJ, TJIHUIEPHH, YKCyCHas
kucnota). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonoruyecku
BaXXHBIX BCHICCTBAX: )KI/Ian, 6em<ax, er’IeBO)IaX — U HUX pOJ'II/I B XKHU3HU
yernoBeka. MarepuanbHOe €IUMHCTBO OPraHUYECKMX W HEOPraHUYECKUX
COeTUHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IOJNy4€HHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npupojae. O0mue mpeacTaBieHust 00
okcuze kpemMHusA(IV) u kpemHueBoit kucnote. CUIHKAThI, UX UCIIOJIb30BAHUE
B OBITYy, MEIWIMHE, NPOMBINIUICHHOCTH. BakHEWIe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[EeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30I1acHOTO WCIIOJIB30BAHKUS CTPOHMTEIHHBIX MAaTEpHANIOB B ITOBCEIHEBHOMN
KU3HU

XUMHUECKUH SKCIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPU[I-
WMOHBI W HaONIO/eHHE MNPU3HAKOB MX MPOTEKAHUsS; OIBITHI, OTpa’kKaroliue
¢duznyecKre 1 XMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpas3liaMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeTUHEHUSIMH
(BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEpUANIOB); HAOIIOJEHHUE TIpoliecca
o0yrnuBaHus caxapa MmoJl AeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOMN KUCIOTHI,
U3yYeHHe XUMHUYECKIX CBOMCTB Pa30aBICHHON CEPHOI KHCIOTHI, TPOBEACHUE
KayeCTBEHHOM peakluM Ha Ccynb(aT-uoH M HaONIIOJeHHe Ipu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa u ux
COeTMHEHUN (BO3MOXXHO HCITOJIb30BAaHUE BHJIEOMATEPHAIIOB), OOpaszmamMu
a30THBIX U (HOCHOPHBIX YIAOOPEHHUIL; TOTydeHHe, COOUpaHue, paclo3HaBaHUe
U U3y4YCHHE CBOMCTB aMMHAKa; MPOBEACHUE KaYEeCTBEHHBIX PEAKIUN Ha HOH
aMMOHUST ¥ ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKaHHUS,




B3aMMOJIENCTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOMKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3yYEHHME MOJENeH KpUCTAIUIMYECKUX
pemérok anMmasa, rpadura, QymuepeHa; O03HAKOMIICHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
NPOTHBOra3a; MOJyYyeHHe, coOMpaHue, pacrlo3HaBaHUE U M3yYCHHE CBOWCTB
YIJEKUCIOro Ta3a; NpOBEIEeHHE KayeCTBEHHBIX peakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKLMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PEUICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COCIUHECHUS

MeTtamisl U uxX COCAUHCHUA

3.1

OO0mrast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METaJVIOB HA OCHOBAaHHUHU
ux nosnoxenus B Ilepuoanueckoil cucreme xummuueckux snemeHTos JI.H.
MeneneeBa u cTpoeHus: aToMoB. CTpOEHUE METAIIIOB. MeTallmnueckas CBs3b
U METAUIMYeCKas KpUCTaJUIM4ecKass pemeTka. OJIEKTPOXUMUYECKUH Pl
HaIpSHKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuI0B. O0IIKe CIIoCOOBI MOTyYeHUS
MmeTasuioB. [ToHATHE O KOPPO3HM METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI KX OT
koppo3uu. CruiaBsl (CTajib, YyryH, JIOPAIIOMUHUNA, OpOH3a) U UX IPUMEHEHHE
B OBITY M IPOMBILIEHHOCTH

[[lenouynsle MeTaybl: nosoxeHue B [lepuoauueckoll cucteMe XMMUYECKUX
snemenToB J[.M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaX0XJIEHHE B IIPUPOJIE.
dusnyeckre U XMMHUECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKkcuasl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METaUIOB U UX
COoeTUHEHNN
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[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMM: TIOJIOKEHHE B
Ilepuognueckont cucremMe xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxO0XXJEHUE B mpupoje. PU3NYECKHUE U XUMUYECKUE
CBOWCTBA MarHusl W Kaublus. BakHeWIne CoeIWHEHHS KalbIHs (OKCHI,
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmomuHuit: nonoxenue B Ileproanyeckoil CUCTeMe XMUMUYECKUX DJIEMEHTOB
.M. Menneneesa; cTpoeHUE aTOMa; HaxOXKJIeHUE B npupone. Pusznueckue u
XUMHUYECKUE CBOMCTBA aIIOMHHHS. AMQOTEpHbIE CBOWMCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHWe B mnpupoae. dusnyueckue u
XUMHYECKHUE CBOMCTBa >kene3a. OKcuabl, THAPOKCUAB U comu kene3a(ll) u
xene3a(lll), ux cocras, cBoCcTBa U MOTyYEeHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO WCTIOJTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpEHUs JKejle3a B KHUCIOPOoJE (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB NMPOTEKAHMs KAUeCTBEHHBIX PEaKIUil Ha HOHBI
(Marnusi, Kanblisi, amoMuHus, nuHka, xkenesa(ll) u xenesa(Ill), meau(1l);
Ha0JI0/IeHNE U OMMCAHKUE MTPOLIECCOB OKPAIIMBAHUS [JITAMEHU HOHAMU HATpPUs,
Kalusg ¥ Kanbluus (BO3MOXKHO  HCIIOJb30BAaHHME  BHUICOMATEPUATIOB);
uccienoBaHre aM(pOTEPHBIX CBOMCTB TMAPOKCUAA AIFOMUHUS M THAPOKCHA




4.1

[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeime meTamuib
U UX COCIMHEHUS

XUMHUS U OKpYXKaromias cpesia

HoBsie maTepuansl 1 TexHoJoruu. BemecTBa u Marepualibl B MOBCEAHEBHON
JKU3HU YelloBeKa. XUMUS U 30poBbe. bezonacHoe ucnoap30BaHuE BELIECTB U
XUMHUYECKHX peakuuil B ObITy. IlepBas momoip nNpu XUMHYECKUX OXKOTax U
OTPABJICHUSIX

4.2

4.3

OCHOBBI  JKOJIOTMUECKOM  TIPaMOTHOCTH.  XHMMHYECKOE  3arps3HEHue
okpyxaromieit cpeant ITJIK. Posib XumMuu B perieHuu 3K0JIOTHYECKUX ITPoOsIeM.
[TpupoaHbIE MCTOYHHWKHU YTICBOJOPOJAOB (yroiib, MPHUPOJHBINA Ta3, HE(PTH),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH
XUMUYECKUH SKCTIEPUMEHT: U3yUYEeHHE 00pa3loB MaTepUaoB (CTEKIIO, CIIIABbI
METaJUIOB, MTOJIMMEPHBIE MATEPHUAIIbI)




ITPOBEPSEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NeSATEIbHOCTH 4YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XMMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAaYYHBIX MCTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHUA
XUMHYCCKHUX peaKuHﬁ; YMCHHUC HCIOJB30BATH MOACIU  JJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XHMHUCH
U COBPEMCHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTHIKECHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJHUT OOYYAIOIIMMCS PAacCMaTPHBAThH
XUMHIO Kak cdepy cBoedl Oynymed mpodeccnoHanbHOM
NESATCIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIbLHOTO TMpeAMeTa MpH Tepexofe Ha YPOBEHb CPEIHEro
ob1rero oopa3oBaHus

2.1

Bianenne cucreMod XUMWYECKHX 3HAHMM M YMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUU, KOTOPast BKIIOYAET:

BOXKHEHIIINE XMMHUYECKUE TOHATHUS: XUMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OJTHOPOIHAS U
HEOJIHOPOJIHAsi CMECh, OTHOCHUTENIbHbIE aTOMHAasi M MOJEKYJspHas
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJb (CPEAHss), XUMHYECKas
peaKkIus, peakid COCTUHEHUS, PEaKIMU Pa3JIOKCHUsS, PEaKIUH
3aMeIleHUs], PeaKIM OOMeHa, TEIUIOBOM A(QeKT peakiyu, SK30- U
DHJIOTEPMHUYECKHE PEaKIIMU, PACTBOpP, MAcCOBasl JIONS XHUMHYECKOTO
JJIEMEHTa B COEIMHEHHWH, MaccoBasg JOJII M IPOLEHTHas
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIHN CITON
aToma, aToMHas OpOuTaj b, PagUyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCJICHUS], XUMUYECKasi CBSI3b, DIIEKTPOOTPHIIATEIHLHOCTD, TIOJISPHAS
U HEMoJIIpHasi KOBAJIEHTHAs CBS3b, MOHHAS CBs3b, METAIUIMYECKas
CBSI3b, KPUCTAJUTHYUECKAS PEIIETKA (AaTOMHAsSI, HOHHAS, METAJTHUECKas,
MOJIEKYJISIpHAsi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEINIEKTPOIIHT,
AIIEKTPOJIMTUYECKAsT JUCCOIMAIUS, pEaKIMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH,  OKUCIUTEIb U
BOCCTAQHOBHTEIIb, OKHCICHHE U BOCCTAHOBIICHHE, JJICKTPOIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC DPEaKIHH,
CKOpPOCTh XMMHYECKOW peakuuu, karanuzatop, I[IJIK, koppo3us
METaJIJIOB, CIUIABBI
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OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAHEHMSI MacChl,
nepuoguueckuii 3axkoH .M. MenpaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo
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3.1

TEOPUM  XUMHUH:  aTOMHO-MOJIEKYJISIDHAsT ~ TEOpHs,  TEOpHs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHUYECKOM I'paMOTHOCTH, BKJ'II-O‘I&IOH.IGIZ:

yYMEHHE TPaBWIBHO HCIOJb30BaTh M3YYCHHBIC BeElIECTBA U
MaTepuaibl (B TOM YHUCIIE MUHEpalbHbIE yNOOpEHUs, METaUlbl U
CIUIaBbl, TPOIAYKTHl IEPEepadOTKH MHPUPOIHBIX  HCTOYHHUKOB
YIIAEBOAOPOAOB (YIJIsL, IPUPOIHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO34HCTBE, Ha IPOW3BOJCTBE M IOHMMAaHUE 3HAYEHHS IKHUPOB,
OenKkoB, yYIJI€BOAOB s  OpraHM3Ma  4YeJlOBEeKa;  yMEHHE
NPOTHO3UPOBATh BJIMSHUE BEIIECTB M XMMHUYECKUX IPOIECCOB Ha
OpraHMU3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO Cpeay

3.2
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YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHMSIMU JIPYTUX
y4eOHBIX MPEIMETOB
HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH

[0 XUMHUU (Hay4Has M HAy4YHO-TIONYJISIpHAas JIUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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yMEHHE OOBCKTHUBHO OIEHUBATh WH(OPMAIHUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX M MPAKTHUYECKOM TMPUMEHEHHMH U yMEHHE
MCIIOJIb30BaTh €€ JUIsl pelleHns yueOHO-1103HaBaTeNbHbIX 3a/1a4

Biianenne ocHOBaMHM IOHATUHHOIO ammapara M CHUMBOJUYECKOTO
A3bIKa XUMMHU JUISL COCTaBIIEHUs (POPpMYJT HEOPraHMUECKUX BEIECTB,
YpaBHEHUN XMMHUYECKHX pPEakIMi; OCHOBAaMU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBnansHoii)

YMeHue oObIICHITH CBS3b MOJOXKEHUS d1eMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsja sapa, oOlee Yucio
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATTUS U KAJIbIIHS

[IpeacraBnenre 0  MEPUOAMYECKOW  3aBHCUMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiyC aToMa, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIIOXKHBIX BEIIECTB OT TOJIOXKEHUS BJIEMEHTOB B
[lepuonnueckoii cucreme (B MajblXx TMEPUOJAX U TJIABHBIX
MOJArPYNIax) v SJEKTPOHHOTO CTPOSHHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaensrh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsi/g
HOHa

8.2

BUJ XMMHUYECKOM CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B
COCTMHEHUSIX

8.3

XapaKTep Cpeibl B BOAHBIX paCTBOpPaxX BELIECTB (KUCIOT, OCHOBAHU )

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb




YMeHne XxapakTepu3oBath (PU3NIECKHe U XUMHUECKUE CBOICTRA!

9.1

MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJIOpPOA, TpaduT, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KaIHK, MarHHMH,
KaJIBLIMM, aTFOMHHUM, JKEJIe30)

9.2

9.3

CJIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI
metauioB [-IIA rpynmn, amtomunus, meau (II), nunka, sxenesa (I u
IT), okcuapl yrnepoaa (I u IV), xpemuus (IV), azora u pochopa (111
u V), cepor (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

IIPOTHO3MPOBaTh W  XapaKTepU30BaThb CBOMCTBA BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMs, IPUMEHEHUE BELIECTB B
3aBUCUMOCTH OT MX CBOWCTB, BO3MOJHOCTb IPOTEKaHMs
XUMUYECKHUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBHIX

10
10.1

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHHUSI PEaKIUH,
B TOM YHCIIE:

peakiuii HFOHHOTO 0OMeHa

10.2

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ

10.3

10.4
11

11.2
11.3

114

WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
(TpyIi) HEOPraHUYEeCKUX BEIIECTB

MOATBEPKIAIOIIUX FEHETUUECKYHO B3aUMOCBSI3b MEXKAY HUMU
YMeHue BBIYUCIATH (IPOBOJUTH PacyEThI):

OTHOCHUTEJIbHYI0O MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU

MaCCOBYIO JOJIKO BCIIECCTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00beM Ta30B

[0 YPaBHEHUSAM XUMHMUYECKHX pEaKIUil M HaXOAWUTh KOJIMYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOIyKTOB peakluu

12

Branenue (3HaHME OCHOB):

12.1

12.2

12.3

OCHOBHBIMM ~ METOJJaMHd  HAay4YHOro TMO3HaHus (HaOJIIO/ACHHE,
U3MEepeHHe, YKCIIEPUMEHT, MOJICIIUPOBAHNE) TIPU U3YUCHUH BEIIECTB
U XUMHYECKHX SIBJICHUH; yMeHHE Cc(HOpPMYIHpOBaTH MPOOIIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUS

0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
MOCYI0N U JIa0OpaTOPHBIM 000PYAOBaHUEM

IIpaBUJIaMU 6e301macHoro oOparieHus c BELIECTBAMH,
MCIIOJIb3YEMBIMU B MOBCEAHEBHON JKU3HU, IPABUJIAMU MTOBEACHUS B
Hensax cOepeXeHus: 370pOBbsl U OKPYXKarollled MPUPOJHON Cpensbl;
MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONpEeAEIEHHBIX BELIECTB, croco0oB YMEHBILEHUS u
IIPEIOTBPALICHHS MX BPEIHOTO BO3ACHCTBHS

13

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA
CIICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3ydYeHHEe M  ONucaHue  (PU3MUECKUX  CBOMCTB  BEILECTB;
O3HAKOMJIEHHE € (PU3NYECKMMU U XUMUUYECKUMH SIBIICHUSIMU; OIIBITHI,
WJUTFOCTPUPYIOLIME IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4YCHHUE CIIOCOOOB pa3JIeICHUs cMecel




13.3

13.4

MOJIy4YEeHUE KHCIOpPOJa M M3Y4YEHHE €ro CBOMCTB; IOJy4CHHE
BOJIOPO/Ia M U3YUYEHHUE €r0 CBOWCTB; MOJTYyUYEHHE YIIIEKUCIIOrOo Ta3a 1
M3yYEHUE €ro CBOMICTB; MOJyYECHHE aMMHUAKa U H3Y4YEHUE €ro
CBOMCTB

MIPUTOTOBJICHUE PACTBOPOB C OMpeneiaEHHOM MaccOBOM JoJeit
pPacTBOPEHHOIO BEILIECTBA

13.5

MIPUMEHEHUE WHUKATOPOB (;akmyca, METUJIOpAHIKa u
dbeHondTanenHa) s ONpeaesieHus XapakTepa cpebl B PacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3YYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH W HEPaCTBOPUMBIMH
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEpPacTBOPHUMBIX OCHOBAaHMIA,
BBITECHEHHWE OJIHOTO MeETa/ula JPYyruM H3 pacTBopa COJIH;
uccleoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMHUHUS H
IIUHKA

13.7

pelIeHrE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKNX COEIUHEHMIY; «DNEKTPOIUTUYECKAS
aucconuanusay; «BakHedInne HEMETaUIbl W HX COCIUHEHHS»;
«Baxuelnine MeTaIbl U UX COSTUHEHUSI

13.8

14

14.1

14.2

XUMHYECKHE  OKCIIEPUMEHTHI,  WLIIOCTPUPYIOIINE  NPU3HAKU
NPOTEKaHUs peakLuil HOHHOTO 0OMEeHa; KauyeCTBEHHBIE PEeaKlUu Ha
MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX MOHBI: XJIOPHI-, OpOMHUI-,
uomua-, cynegar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MAaTHUS, KaJIbIIHS, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NPEJCTaBIATh PEe3yJIbTaThl AKCIEpUMEHTa B (opMe BBIBOJIOB,
JIOKa3aTeIbCTB, TPAQUKOB M TAOJIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTHU

yCTAHABIMBaTh  CBA3M  MEXAYy  peajbHO  HaOII0JaeMbIMU
XUMHYECKHUMH SIBJICHUSIMH W TIPOIIECCAMH, TIPOUCXOMISIIUMH B
MaKpo- U MUKPOMHpE, OOBACHATH IPUYUHBI MHOT000pa3us BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

Yucrtsle BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit

1.2

1.3

1.4

1.5

ATOoMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XMMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuueckas ¢Gopmyia. BajgeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
CreneHb OKUCICHUA

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTEeNbHAsd aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas 7011 XUMHAYECKOT0 DJIEMECHTA
B COCIUMHCHHNU

KomnuectBo BemectBa. Monb. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMoCBsI3b KOJIMYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

®Ou3nuecknue U XUMUUYECKHE SIBIICHUS. XHUMHICCKas pcakuus nu e€ IMPU3HAKH.
3aKoH COXpaHCHHUA MACChI BCHICCTB. XUMHYECKHE YPaBHCHUA

[Mepuonnueckuii 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKHX 3JICMEHTOB
J.. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB
JA.M. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO
HOMEpPa, HOMEPOB MEPHUOJA U TPYMIIbI JIEMEHTA

2.2

2.3

3.1

3.2

4.1

Crpoenue atomoB. CocTtaB aToMHBIX snep. M3oTonsl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX O0O0JIOYEK aToMOB TEpBBIX 20 XHUMHUYECKUX DJIEMEHTOB
ITepunonnueckoii cucremst .M. MeHneneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUO/IOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAIMYECKUX ¥ HEMETANIMYeCKMX CBOWMCTB) M UX COCAUMHEHHWHA B
COOTBETCTBUHU C TOJOXKEHHEM »dJieMeHTOB B Ilepuoamdeckoil cucreme wu
CTPOEHUEM HUX aTOMOB

Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh ~ XMMHYECKUX  dJIeMEHTOB. MOHHas  CBS3b.
Merajuinueckas CBsi3b

Tunsl KpHUCTAJUIMUECKUX PEIIETOK (aTOMHAs, HWOHHAsA, METAJUIMYEcKas),
3aBUCUMOCTBH CBOWCTB BEIIECTBA OT THUIA KPUCTAUINYECKOW PEHIETKH U BUAA
XUMUYECKOH CBSA3U

Baxuelimme npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl u ux
coeqnHeHus. MeTauibl U UX COeqUHEHUS

Knaccudukanus u HOMEHKJIATypa HEOPraHMUYECKUX COCAMHEHUN: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieo0pa3yoInue; OCHOBaHWN (WIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOACOAepKalue U OECKUCIOpPOJHbIe, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CpeAHUX U KUCIIBIX)

4.2

dusnueckue uW XUMHYECKHE CBOMCTBaA NOPOCTLHIX BCHICCTB-HCMCTAJIJIOB!
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, CepPhI, a30Ta, pochopa, yriaepoaa, KpeMHUS




4.3

@u3znyeckue U XMMHYECKUE CBOMCTBA IPOCTBIX BEIECTB-METAJUIOB: JIUTHS,
HATpPHs, KalIWsl, MarHAs M KaJIbLUs, aJIOMUHUSA, XKelle3a. DIEKTPOXUMUYECKHUN
PsL HAIPSKEHUN METAJUIOB

4.4

4.5

4.6

dusnyuecknue U XMMHUYECKUE CBOMCTBA BOJIOPOIHBIX COCTMHEHUM HEMETAIIOB:
XJIOPOBOJOPO/Ia, CEPOBOAOPO/IA, AMMHUAKA

dusnueckue U XMMHUYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azorta(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuenue
OKCHJIOB HEMETAJIIOB

Xumudeckue cBorcTBa OKCHIOB: MeTtawioB IA-IIIA rpynn, muaka, meau(Il) u
xeneza(ll, IIT). IToryyenne OKCUA0B METAIIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCHIOB (Ha IpHMEpe
THAPOKCUIOB alllOMMHHUA, KeJe3a, UuHKa). [lodmydeHwe OCHOBaHUU H
aM(}OTEPHBIX THAPOKCUIOB

4.8

OO01re XUMUYECKUE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEPHHUCTOM, CEpHOU, a30THOH, (HhOCHOpPHOH, KpeMHHUEBOM, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM M a30THOW KHCIOT.
[Tonyuyenue kucior

4.9

OOmre XMMHUYeCKHe CBOMCTBA cpenHux coieil. [lomyuenne comnei

4.10

4.11

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJICKUCIIOTO T'a3a B JJAOOpaToOpHH

HOqueHI/Ie aMMMakKa, CepHOﬁ M a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6H.[I/Ie
CITOCOOBI MMOJIYyYCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKY KiIacCaMU HECOPTaHUYCCKUX COC}IHHGHI/Iﬁ

5.1

5.2

XHUMHUYECKUE PEAKIIUU

Krnaccudukanus XuMHUUECKUX PEAKIIUH 10 pa3TUYHBIM MPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3 dexTy, 1o
W3MEHEHUIO CTENEHEW OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB

TennoBoil »pdexT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKUE YpaBHEHHUS.
DK30- U 3HJI0TEpMUYECKHUE peaklnu. TepMoXuMudeckue ypaBHeHHsI

5.3

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. OKHCIIMTEIN U BOCCTAHOBHUTEIIN.
Hpoueccm OKHCJICHHUA u BOCCTAaHOBJICHHA. BHCKTPOHHBIfI OanaHc
OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM pCaknuun
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5.5

Teopust 37EKTPOIUTHUECKON AuccoManui. KaTHOHbI, aHHOHBI. DJIEKTPOIUTHI
1 HeRNIeKTPoIuThl. CHibHBIE U cladble dNMeKTPOauThl. CTeneHb AUCCOIHAIINN

Peakiiun noHHOrO OOMeHa. YCIOBHS MPOTEKaHHUs PeaKkIMi MOHHOTO oOMeHa,
ITOJIHBIE Y COKPAIEHHBIE HOHHBIE YPABHEHUS PEaKIIUN

6.1

6.2

XUMHS U OKpYyXkarollas cpesia

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YelOBeKa. besomacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHYECKHX peaklUil B JIabopaTOpuu U OBITY.
IIepBas moMoIb IpU XUMUYECKHUX 0KOraX U OTPABIICHUX

XUMHYECKOe 3arpsi3HEHHE OKpyKaroued cpenbl (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBpaIlleHuUs
[IpenenpHas nmomyctumasi kouieHTpanus BemecTB (IIK). Ponp xumuu B
pEeIIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue TapHUKOBOTO 3ddekra,
pa3pylLIeHHE 030HOBOIO CJIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yraepona, KpeMHHS U UX COSAUHEHHUN B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue




METAJJIOB M CIUIABOB (CTallb, YYTYH, MIOPATIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coequHeHnH. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpupoHble WCTOYHHMKH YTIIEBOAOPONOB (Yrojb, HMPUPOAHBIN Ta3, HE(Tb),

6.4 MPOJYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavasbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUSIX

6.5 yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIEH, TaHOJ, TIMLEPHH, YKCYCHAs! KUCIIOTA).
[TousiTre 0 OMOTOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, yIiaeBoaax — U ux
POJIH B KU3HH YEJIOBEKA

7 Pacuérsr:

7.1 o GpopmysiaM XUMHUYISCKUX COCTMHECHUHT

7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HNPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

» Xumus: 8-i kiacc: 6a30BbIH YPOBEHb: YUEOHUK; 5-€ U3/1aHue, TepepadboTaHHOE
INabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o6miecTBo «M3aarenbeTBo
«ITpocBemenue»

» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3/1aHKe, TepepaboTaHHOE
I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A. AkunonepHoe obmectBo «M3narenscTBo
«ITpocsenienue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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