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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl COCTaB-
JieHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTellb-
HOW TMpOrpaMMBbl OCHOBHOTO 00Iero obpa3zoBanusi, mnpeactaBieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (perepabHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIEMIMK MPEenoJlaBaHusl y4eOHOro mpeameTra «XuMus» B oOpa3zoBa-
TEJbHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1o xuMuu 1a€T NpeacTaBICHUE O LETsAX, o0Iel cTpaTeru o0y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYAIOIIMXCS CPEJCTBAMH YUEOHOTO TpEeaMeTa,
YCTaHaBJIMBAET 0053aTeIbHOE MPEIMETHOE COJAEpKAHUE, MPEAYyCMATPUBAET pac-
IIpEeJeICHUE €ro I0 KjlaccaM U CTPYKTYPUPOBAaHHUE IO pasfeiaM U TeMaM Ipo-
IpaMMBbI [10 XMMUH, ONPEIEISAET KOJIMUYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTH-
KM COAEpKaHUs, PEKOMEHIYEMYIO ITOCIEA0BATEIPHOCTh U3YYEHNUS XUMHH C Y4E-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOIo Ipolecca,
BO3PACTHBIX OCOOEHHOCTEN OOy4YaroIMXCs, ONpeesieT BOZMOXHOCTH MpeaMeTa
JUIS peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHUsA, a Takxke TpeboBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LI€JIeH U3y4eHHUs IIPEeAMETa U OC-
HOBHBIX BHUJIOB y4€OHO-II03HABATEIBHOM JAEATEIbHOCTH 00YYarolerocs 1mno ocBoe-
HUIO Y4eOHOTO COIepKAHUS.

3HaHUE XMMHHU CIIY>)KUT OCHOBOHM Il (JOPMUPOBAHUS MHUPOBO33pEHUSI 00Y-
YaroILIEerocs, ero MpeaCTaBIeHU O MAaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTparoT (popMUpYyEMbIE XUMHUEW MPEACTABICHUS O B3aUMOIPEBPAILEHUIX SHEPTUU
¥ 00 SBOJIOLMHU BEUIECTB B MPUPOJE, O MyTAX PEIICHHS INI00ANbHBIX MPOOJIEM yC-
TOWYHUBOTO PA3BUTHUS UYEJIIOBEYECTBA — CHIPhEBOM, DHEPIreTHUYECKOW, NUILEBOM U
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET pean3aliy BO3MOKHOCTEH JIJIsl caMOpa3BUTHS U (POpMUpPOBa-
HUS KyJIbTYpbI IMYHOCTH, €€ 0011el 1 (YHKIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00y4aroluXxcs, HaBBIKOB UX CAMOCTOATEIHHOU y4eOHOU NIeATeNbHOCTH, dKCIEpHU-
MEHTAJbHBIX U UCCIEIOBATENbCKUX YMEHHI, HEOOXOJMMBIX KaK B MOBCEIHEBHOMN
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIeHU(UKON HaydHOTO MBIILICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJI[a HA €IUHCTBO IIPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHONU IPaMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTHYECKOE
oOpa3oBaHue 00yJarONTUXCsl.



JlanHble HampaBlieHUs B OOyYe€HUH XHMMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
coJiep>KaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISIETCS MeJarornyecku aianTupo-
BaHHBIM OTpakeHHEM 0a30BOI HayKH XMMHH Ha ONpeAeTIEHHOM 3Tarne e€ pa3Bu-
THS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE O0YYAIOIMIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUI XMMUHU, OCHOB HeE-
OPTraHWYECKOM XMMHUH M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX NOHATHW OpraHudYe-
CKOU XUMUH.

CrpykTypa coaepxkaHHsl MPOrpaMmbl 10 XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIIMITY [TOCIEI0BA-
TEJIBHOI'O PAa3BUTHUA 3HAHUW HA OCHOBE TEOPETUYECKUX IIPEACTABICHHUNM PAa3HOIO
YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJCTaBICHUNA 00 3JIEKTPOJUTHUECKON AUCCOLMAIMHN BEIIECTB B PAacTBO-
pax.

TeopeTndeckne 3HaAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU IIOJY-
YEHHBIX M OCMBICICHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXKHOCTEH IPAKTUYECKOI'O IPUMEHEHUS U IOJTYyYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue nporpamMMbl 0 XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTAB-
JIEHUS O XMMHUYECKOW COCTABJISIIONIEH HAYYHOM KAPTHUHBI MUpPa B JIOTUKE €€ CHC-
TEMHOW IPUPOABI, HEHHOCTHOIO OTHOIIEHUSA K HAYyYHOMY 3HAHHUIO U METOJaM II0-
3HaHUA B HayKe. M3yuyeHne XuMuu MporuCXOAUT C IIPUBIICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX y4eOHBIX MpeAMeTOB: «OKpyxaromuii Mup», «buosorus. 5—7 kiacce»
u «Pusuka. 7 Kiacey.

[Ipu u3yyeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB XHUMUYE-
CKOM HayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKOH JesITelb-
HOCTH 4YeJIOBEKa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJbTYphl. 3ajaya
y4eOHOro IMpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BOKHEUIIUX (PAKTOB, MOHSATUHN, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, JOCTYM-
HBIX 0000ITIEHUIT MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKU, B PUOOIICHUH K
Hay4YHbIM METOJAaM II03HAHUS NPU U3YYECHUU BEILIECTB MU XMMHUUYECKUX PEaKLMM, B
(GOpMUPOBAHNUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U WX MPUMEHEHHH B y4eO-



HO-TI03HABATEIbHON M yueOHO-HUCCIIEeI0BATEIbCKON AEATeIbHOCTH, OCBOCHHUH ITpa-
BUJI 0e30macHOro oOpaIieHus ¢ BEIeCTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (popMupoBaHUE UHTEIEKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaM000-
pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEHICHUM, CIOCO0-
HOM aIanTUPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSAM KU3HU;

— HAamNpaBJICHHOCTh OOYYEHMs] Ha CHUCTEMaTUYeCKOe MpUOOIIeHHe 00ydaro-
HIMXCSI K CaMOCTOSATEIBLHOM TMO3HABATENIbHON JIEATEITbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMHUH;

— obecrneyeHune yCIoBH, CIOCOOCTBYIOIIUMX MPUOOPETEHUIO O0YHArOIIUMUCS
OIbITa Pa3HOOOPA3HOU NEATETbHOCTH, TO3HAHUS U CAaMONO3HAHUS, KIIOYEBbIX Ha-
BBIKOB (KJIFOUEBBIX KOMIIETEHIINI ), UMEIOINX YHUBEPCAIbHOE 3HAUCHUE JJIA pa3-
JIMYHBIX BUJIOB JI€ATEIbHOCTH;

— opmupoBanue 061IeH PYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOUM IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBSICHATH M OIICHUBATH SBJICHHS OKPYKAIOIIETO MHU-
pa, UCTIOJIb3YS 3HAHUS ¥ OTIBIT, TTOJIYYCHHBIC PU U3YyYEHUN XUMUHU, IPUMEHSATD HX
IIPU pelIeHUu po0IeM B OBCEHEBHOM KU3HU U TPYIOBOM JESATEIHHOCTH;

— (hopmupoBaHKe y 00y4YarOMUXCS TYMAHUCTUYECKUX OTHOIICHHM, TOHUMa-
HUS [IEHHOCTH XUMUYECKUX 3HAHUU JIs1 BEIPAOOTKH SKOJIOTMYECKHU 11eJIeco00pas-
HOTO TTOBEJICHUS B OBITY M TPYIOBOM NESITEILHOCTH B IICNISIX COXPAHECHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOMN CPEBI;

— pa3BUTHE MOTUBALUU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIUTAaHUIO HA OCHOBE YCBOCHHMSI OOIIEUETIOBEUECKUX IIEHHOCTEMN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uIIsi U HATPaBIECHHOCTU JaIbHEUIEero 00y4eHusl.

OO611ee 9ucio 4acoB, OTBEACHHBIX JIJISI U3YUYCHHSI XUMUU HA YPOBHE OCHOBHO-
ro o0mrero odpa3zoBanus, coctapisier 136 yacos: B 8 kimacce — 68 "acoB (2 vaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHUE Be-
niectB. [loHsiTHEe 0 MeTOmax mo3HaHus B XuMuU. UYuctele BemecTBa u cMecu. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUUYECKUX DJIE-
MeHTOB. IIpocThie U cnoKHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3a-
KOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JOJIsl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YUCJIa CTPYKTYPHBIX €UHUIL BeulecTBa. Pacuérel mo ¢hopmynam xumMuue-
CKHX COETUHEHHU.

Du3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKash peakius U €€ MpU3HaKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpaileHus ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB 00pa3l0OB HEOPTraHUYECKUX BELIECTB, HAONIOJACHUE (PU3HUYeE-
CKkMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, paCTUpPAHUE caxapa B CTyINKe, KUIIEHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOW MPO-
BOJIOKH, B3aUMOJICMCTBHE MeJla C KHCJIOTOW) SIBIICHWH, HAOIIOJIEHUE U OMUCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKlMil (pasjiokeHue caxapa, B3auMoJIeil-
CTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue rumpokcumaa meau (I1)
IIpU HarpeBaHWH, B3aUMO/JICUCTBHUE KeJe3a ¢ pacTBopoM cosir meau (11), uzyuenue
CIIOCOOOB pa3/eieHus] CMeCel: ¢ TIOMOIIBI0 MarHuTa, (PUIHTPOBAHUE, BHITIAPUBA-
HUE, TUCTUWIUISAIMS, XpoMaTorpadusi, MpoBeeHNE OUYUCTKH IMOBAPEHHOM COJM, Ha-
OJII0JICHHE W OMHMCAHHME PE3yJbTATOB MPOBEACHUS OMBITA, UIUTIOCTPUPYIOLIETO 3a-
KOH COXPaHEHHUsI MacChl, CO3/IaHUE MOJIEJIeH MOJIEKYT (I1apOCTEP>KHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBO. Haxoxaenne Kuciaopoa B mpupoje, GU3nIecKkne u XMMHUIEeCKUE CBOM-
ctBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopoaa. CriocoObl OTydeHHUS
KHCIIOpOJia B JIAOOPATOPUM U MPOMBIIUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pone. O30H — aymmoTpornHast MOAU(PUKAIIAS KUCIOPOIa.



TennoBoit 3PPeKT XMMUUECKON peakiinu, TEPMOXUMUYECKHE YPABHEHUS, K-
30- M 3HJIOTEPMHUYECKUE peakuuu. TOIIMBO: yroib U METaH. 3arps3HEHUE BO3MY-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U mpocTtoe BemecTBo. HaxoxaeHune Boiopoia B Mpupo-
ne, Gu3nvyecKkrue U XMMHUYECKUEe CBOMCTBA, MPUMEHEHHE, ClIOCOObI nofyueHus. Ku-
CJIOTBI U COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurtens. PactBopel. Hackl-
IICHHBIE U HEHACBIIIECHHBIE PACTBOPBL. PacCTBOpUMOCTB BElIECTB B BoJIe. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHuA. Ponp pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT BOJibI B pUpoe. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUKCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: coyieo0pa3ytonre (OCHOBHbIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOTIeo0pa-
3yromne. Homenknatypa okcu10B. @U3NYECKUE U XUMUYECKHUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanys ocCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. ®U3nyeckue U XMuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonydyenue ocHOBaHHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkinarypa kuciot. dusndeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MetaiioB H. H. bekerosa. [Tomy-
YEHUE KUCJIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTrueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, paclio3HaBaHUE M W3Y4YEHUE CBOWCTB KHCIIOPOJa, HAOIIOJACHUE B3au-
MOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCJIOBHS BOZHHUKHOBEHHS U MPEKpaICHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U ONHUCAHUE UX CBOMCTB,
noJlyuyeHue, cooupaHue, pacliosHaBaHUE U U3yYEHUE CBOMCTB BOJ0poia (TOpeHue),
B3auMoOJielicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3aMoKHO MCIONIB30BAHUE BU-
JleOMaTepHalioB), HaOM0IeHne 00pa3LoB BEUIECTB KOJINYECTBOM | MOJIb, UCCIIEN0-
BaHME OCOOECHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON PaCTBOPUMOCTbIO, MPHU-
TOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOU HOJIEM PACTBOPEHHOTO BEILIECT-
Ba, B3aMMOJICHCTBUE BOJABI C METaulaMu (HATPUEM U KaJbliieM) (BO3MOXHO HC-
MOJIb30BaHUE BHIEOMATEPUAIIOB), MCCiIeN0BaHNEe OOpa3l0B HEOPraHMYECKHUX Be-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHWE W3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBopax KHUCJIOT W IeJiouel, u3ydeHue B3aumojercTBus okcupa meau (Il) c



PacTBOPOM CEPHOM KHMCIOTHI, KACIOT C METAUIAMU, PEAKIIMKA HEUTpaIu3aluu, Mo-
Jy4€HUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaula APYTUM M3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTANIBHBIX 3a/1a4 N0 Teme «BaxkHenmmue Kiac-
Chl HEOPraHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3akoH u Ilepuoaumyeckass cucreMa XMMHYECKHX 3Jie-
MeHTOB /I. U. MenaeneeBa. CtpoeHne aToM0OB. XMMHYeCKas CBsA3b. OKUCIH-
TeJIbHO-BOCCTAHOBUTE/IbHbIC PEaKIIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0OYHO3EMENIbHbIE METalIbl, rajio-
TeHbl, HUHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aMpOTEpHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nimuHHonepuoaHas gopmel [lepuoanue-
CKOM cucteMbl xumudeckux aneMeHToB [[. 1. Menaeneesa. [lepuoasl u rpynnsl.
@U3NYECKAN CMBICII MMOPSIKOBOTO HOMEpPA, HOMEPOB IIEPUOAA U TPYIIIBI AIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XxuMHuueckux anemeHToB [lepuoanue-
ckou cucremnl [[. . MenneneeBa. XapakTepuCcTUKa XUMHAUYECKOrO 3JIEMEHTA I10
ero nojoxeHuto B [lepuonnueckoint cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHUS pagnyca aTOMOB XMMHUYECKUX JJIEMEHTOB, Me-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUJIA Pa3BUTHS HAyKU U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpax-
JTaHWH.

Xumuyeckas cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b. DJICK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusa. OKUCIUTENbHO-BOCCTAHOBUTEINbHBIEC peakuuu. [Ipoiec-
Chl OKUCJIEHUS U BOCCTAHOBJEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA IUHKA C pACTBOPAMH KUCJIOT U ILIEJIOYEHN, IPOBEAEHUE ONBITOB, WILIIO-
CTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkluil (ropeHue,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€U MPU U3YYEHUHU XUMHUHU B § KJlacce ocy-
MIECTBIISIETCSl Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM,
TaK W MOHATUH, ABISIOIIMXCS CUCTEMHBIMHU JJISI OTJEJIBHBIX NMPEAMETOB €CTECT-
BEHHO-HAYYHOTI'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKAIMs, TEPUOTUIHOCTh, HAOIIOACHHUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJIETb, SIBJIICHHE.

@dusnka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, FJEKTPUUYECKUHN 3apsij, BEIIECTBO, TEJI0, O0OBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUS, KOCMOC, IUTAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peaKius

Ileprognyeckuii 3axoH. Ilepuoandeckas cuctreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XU-
MHYECKHUX JJIEMEHTOB IIEPBBIX TPEX MEPUOAO0B, KAIIN, KaIbLUA U NX COCIUHEHUN B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMAYECKON CBSA3U. THIIBI KPUCTAIUIMYECKUX Pe-
IETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAIIUXCS K PAa3IM4YHBIM KJIaCCaM HEOPraHUYECKUX COEIIH-
HEHUM, FTEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukaiuysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBY YYaCTBYIOIIMX B PEAKUMU BELIECTB, O TEIJIOBOMY 3 (]eKTy, o uzmMe-
HEHUIO CTENEHEH OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U DHAOTEPMUYECKHE PEAKLIUHU, TEPMOXHUMHYECKUE
YPaBHEHHUS.

[Tonsitue o ckopocT xumMudeckor peakuuu. [loHsTue 00 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUECKUX peakuusax. [[oHaTHe 0 TOMOreHHBIX U Te€TePOreHHbIX pe-
akuusx. [lonarue o karamusze. IloHsATHE O XMUMHUUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOM PEAKUMU U IOJOKEHUE XMMUYECKOrO0 paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKI[UHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHOMN peakiuu. CocTaBiIeHNE YPAaBHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.



Peakuuu nonHOro oOMeHa. Y cioBusl MPOTEKaHMs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE U COKpAIEHHBIE MOHHBbIE ypaBHEHUs peakuuil. CBOKCTBA KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJACTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha OHBI. [loHsATHE O THApONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEII[ECTB — METAJIJIOB M HEMETAIUIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJI0-
puga HaTpusi), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3JICUCTBUS PA3IMYHBIX (DaKTOPOB, MCCIIEIOBAHUE AIIEKTPOIPOBOIHOCTH PAaCTBO-
POB BEIIECTB, Mpoliecca TUCCOIUAIMU KUCIIOT, 1Iejouel U cojiel (BOZMOMXHO HC-
M0JIb30BAHUE BHJIEO0 MATEPHUAJIOB), IPOBEACHUE ONBITOB, WILIIOCTPUPYIOIINX HpPH-
3HaKU MPOTEKAHUSI PEeaKIUM MOHHOTO oOMeHa (0Opa3oBaHUE OCaIKa, BBIJCICHUE
rasa, oOpa3zoBaHH€ BOJIbl), ONBITOB, WUIIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIUN (TOpeHHe, peaklUu pas3lIoKEHUs, COCAUHEHHUS),
pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MMOMOILBIO KAYECTBEHHBIX PEAKIUN Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOwas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE CTerneHu okucieHus. CTpoeHue M (PU3MUecKHe CBOMCTBA MPOCTHIX Be-
HIECTB — rajoreHoB. XMMUYECKHUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOJEHCTBUE C
MeTaJulaMH, HEMETaJlJIaMu, 1eja04aMu). Xia0poBoaopo . ComsiHas KUCI0Ta, XUMHU-
YECKUE CBOMCTBA, ITOJIyUYEeHUE, IPUMEHEHUE. JIelicTBHE XJI0pa 1 XJI0pPOBOJAOPOIa HA
OpraHu3M 4eloBeka. BaxkHelme XIopuapl U UX HAX0XKIECHHUE B IPUPOJIE.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CTpoeHue u (U3MUECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucnota, Gu3nuecKrue U XMMHUYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTe-
JIs1 KJacca KUCJIOT U cneruduyeckue). XMMUYECKUE Peaklnu, JIeKalue B OCHOBE
MPOMBIIINIEHHOT'O C0c00a MOJIy4eHHUs] CEpHOM KUCIIOThI. [IpuMenenne cepHon Ku-
cioThl. Conu cepHOM KUCIIOThI, KaueCTBEHHAs! peakius Ha cynbdar-uoH. Haxox-
JICHUE CEpbl U €€ COECOUHEHUN B MPUpOJE. XUMUUYECKOE 3arpsA3HEHUE OKpYyXKaro-
el cpeabl COEIMHEHUSIMH Cepbl (KUCIOTHBIE JT0KIM, 3arpsi3HEHUE BO3yXa U BO-
JOEMOB), CITIOCOOBI €0 MPEI0TBPAILCHHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOE,
buznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nueckue 1 XuMUYEeCKrUe CBOMCTBA, MOJMyyeHrue u npuMenenre. Conu aMMOHUS,



X (U3NYECKUE U XUMUYECKUE CBOWCTBA, MpUMEHEeHHEe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernuduieckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yn0OpeHuid. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpefbl COCIUHEHMSIMHU a30Ta (KUCIOTHbBIE
TOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Doctop, amIoTponHbie MO-
mudukanuu pocdopa, pusudeckre u xumudeckue croiictea. Okcuna dochopa (V)
u QochopHas kuciora, puU3MUECKHE U XUMUYECKHE CBOMCTBA, nomydeHue. Hc-
noJsib3oBaHue (ochaToB B KaueCTBE MUHEPAIbHBIX yI00PEHUA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHKa-
IIUU, PaclpoCTpaHEeHWE B TpHpoje, (HU3MYECKHE M XUMHUYECKHE CBOMCTBA. Aj-
cop6rusi. Kpyrosopor yrieposa B nmpupoje. Okcuibl yriaepoja, ux Gpuandeckue u
XUMHUYECKHUE CBOMCTBA, IEUCTBHE HA JKUBBIC OPTaHU3MBI, MOJYyYE€HHUE U MPUMEHE-
HUe. DKoJoruueckue mpoOiieMbl, CBsI3aHHbIe ¢ okcuaoM yriepojaa (1V), runoresa
r100aIbHOTO MOTETUICHUST KJIMMaTa, MapHUKOBEIN A dekT. YronbHas KuciaoTa u eé
COJIM, UX (PU3HUYECKHE W XUMHYCCKHE CBOWCTBA, MOJIyICHHE U MpuMeHeHne. Kade-
CTBEHHAs peakiusi Ha KapOoHaT-uoHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, Me-
JUITMHE, TIPOMBIIIIEHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOOB (YToJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3WH), UX POJb B OBITY U MPOMBINILUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKA BAXKHBIX BEIIECTBAX: JKHUpaX, OeNkax, yriaeBojax — M UX PO B
KU3HM YesoBeka. MarepuanbHOE €UHCTBO OPTaHUYECKUX U HEOPTaHMUYECKHUX CO-
eIVNHEHNH.

Kpemnuii, ero ¢pu3ndeckue 1 XUMUYECKUE CBOMCTBA, MOJIYYCHHE U MPUMEHE-
Hue. CoeanHeHus: KpeMHus B npupoje. O0mue npeacraBieHus 00 OKCHUIe KpeM-
Hus (V) u xpemuueBoit kucinore. CUITUKATHI, UX MCIOJIb30BAHKUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEPAMUKA, CTEKJIO, I1E-
MEHT, O0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOTO UCTOJIb30BAHUS CTPOUTEIh-
HBIX MaTE€pPUAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBE/ICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-UOHBI U HAOJIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWSI, OTIBITHI, OTPAKAIOIINE (U3NUECKUE U XUMUYECKHNE CBOMCTBA Tajio-
F€HOB M UX COEAMHEHWI (BO3MOYKHO HCIIOJIb30BAaHWE BUJEOMATEPHUAIIOB), O3HA-
KOMJICHHE C 00pa3lamMH XJOPUAOB (TaJOT€HUIOB), O3HAKOMJIEHHE C OOpa3lamu
Cepbl U €€ COeTUHEHUSIMU (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), HA0II0-



JIeHUE Tporiecca oOyTrIIMBaHUS caxapa IMOJ JICUCTBUEM KOHIICHTPUPOBAHHOU Cep-
HOM KHCJIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
MIPOBEICHNE KaYeCTBCHHOW PEaKIMU Ha CyJIb()aT-noH ¥ HAOIIOJACHHE MTPU3HaKa e
MpPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKMMU CBOWCTBaMH a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEpUAJIOB), 00pa3liaMH a30THBIX
u dhochopHBIX yaoOpeHui, molydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAaYeCTBEHHBIX PEaKIMi Ha WOH aMMOHUS U (oc-
dbaT-uoH U M3yyeHUEe MPU3HAKOB UX MPOTEKAHMS, B3aUMOJEHCTBUE KOHIIEHTPUPO-
BaHHOW a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO HCIOJb30BaHHE BUIEOMaTepUa-
JIOB), U3y4YEHUE MOJIeNIel KpUCTAJUIMUECKUX PEHIETOK anMasa, rpadura, dyepe-
Ha, O3HAKOMJICHHE C TMPOILECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB aKTUBUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MoJiydeHue, coOMpaHue, pacro3Ha-
BAHUE U M3YYEHHUE CBOMCTB YIVIEKHCIIOIO ras3a, IPOBEICHUE KAYECTBECHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HUE MPU3HAKOB UX MPOTEKAaHUs, O3HA-
KOMJIEHHE C MPOAYKIHEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE YKCIIEPUMEH-
TAJIBHBIX 33]1a4 M0 TeMe « BaKHEeNIIne HEMETAIIbl U KX COCTMHEHUS».

MeTajuuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB . . Menne-
JeeBa U CTpoeHus atoMoB. CTpoeHHE METAUIOB. MeTalindecKkasi CBsI3b U METall-
JUYECKask KPUCTAJUIMYECKAS pEeIETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajyIoB. @U3HUECKHUE U XUMHUYECKHE CBOMCTBA MeTaiIoB. OO0IHe CIIOcOOBI MOJy-
yeHus: MeTasuioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI MX
oT koppo3uu. CriaBsl (CTaab, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U X PUMEHECHHE B
OBITY U IPOMBIIILJICHHOCTH.

[Ilenounsie meTamel: nonoxkeHue B llepuoamyeckoil cucremMe XMMHUUYECKHUX
anemeHToB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaX0XAeHUE B ripupoae. Ou-
3MYECKHUE U XMMHUUYECKHE CBOMCTBA (HA mpuMepe HaTpus U Kanus). OKCUbI U TUJ-
pOKCHUIbI HaTpusl U Kayusl. [[pumMeHeHne MEeI0YHbIX METAJIIIOB U UX COCIMHEHMUI.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLUK: TTOJ0XKEeHUEe B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB JI. M. Menneneesa, crpoeHue ux aro-
MOB, HaXOXJIcHHE B npupoje. OuU3nyeckue U XUMHUYECKUE CBOWCTBA MArHusl U
Kanblusg. BakHelive coenuHeHUs Kalblus (OKCHI, THAPOKCUI, coiu). JKeécT-
KOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIoJ10)keHue B [leprondeckon cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE aTOMa, HAXOXKJICHUE B IIpupoae. Ousndeckue u xu-
MUYECKHE CBONCTBA afOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHIA M THAPOKCHIA
ATIOMUHHS.



Keneso: nonoxenne B [lepuoguuecko cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKJICHUE B pUpoJe. PU3NUECKHE U XUMH-
YeCKUe CBOMCTBA Xkee3a. OKCHIIbI, THApOKCH bl i coyn xkeie3a (1) u sxenesa (111),
UX COCTaB, CBOKMCTBA U MOJYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE ¢ 00pa3llaMi METAJJIOB M CIUIABOB, UX (PU3UUYECKHUMH CBOMCT-
BaMHM, U3y4YECHHE PE3YyJIbTaTOB KOPPO3UU METAIIOB (BO3MOXHO MCIOJIb30BAHUE BH-
JleoMaTepruaoB), 0COOEHHOCTEW B3aMMOJIEUCTBHS OKCU/IA KAJIbLIMS U HATPHS C BO-
70 (BO3MOKHO HCIIOJIB30BAaHUE BHJIEOMATEPHUAIIOB), HUCCIEIOBAaHUE CBOMCTB KE-
CTKOM BOJIbI, MPOIECCa TOPEHUS Kelle3a B KUCIopoae (BO3MOXKHO MCIOJb30BaHHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKaHUs KAaYE€CTBEHHBIX pPEaKIM Ha HOHBI:
MarHusi, Kajublus, antoMuHus, muHka, xkeneza (1) u xenesa (I1), mequ (1), Ha-
OJIt0JICHHE U ONHMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU UOHAMU HATPUS, KaJIUS
U KaiblKs (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEpPHANIOB), UCcleqoBaHue amdo-
TEPHBIX CBOMCTB THAPOKCHAA ATIIOMUHUS U THAPOKCHUAA IIMHKA, PEIICHUE JKCIIe-
PUMEHTAIBHBIX 33/1a4 10 TeMe «BakHel1ne MeTallibl U X COSUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTBa 1 MaTepuaibl B MOBCEAHEBHOW KU3HU 4eJoBeKa. be3omacHoe uc-
MOJIb30BAaHUE BEIIECTB M XUMUUYECKHUX peakiuii B ObITy. [lepBast momotb npu Xu-
MUUYECKHX 0KOTaX Y OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaroueh cpenbl (MpeaenbHas IomycThuMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poias xumMun B pereHnn 3KoI0ruuecKux
pooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHabl).

Mesxcnpeomemnbnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUHU XUMHUHU B 9 Kjacce ocy-
HIECTBIISIETCSl Y€pe3 MCHOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W TOHATHUH, SBISIONIUXCS CUCTEMHBIMU JJI OTJEIBHBIX MPEAMETOB €CTECT-
BEHHO-HAY4YHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TeOpHsl, aHallu3, CUHTE3, KJIACCU(UKAINS, MEPUOIUIHOCTh, HAOIIO/IEHNE, DKCIIe-
PUMEHT, MOJICJIMPOBAHKUE, U3MEPEHHUE, MOJICb, SIBIICHUE, MapHUKOBBIA 3(P(EKT,
TEXHOJIOTHs, MaTepUAIbI.

@dusuka: marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
Tbl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MOTYHPO-
BOJHUKH, TUAIEKTPUKU, (HOTOIIEMEHT, BEUIECTBO, TENO, 00BbEM, arperaTHOE Co-
CTOSIHUE BELIECTBa, a3, pacTBOpP, PACTBOPHUMOCTb, KPHCTAJINYECKas PELIETKA,



CIUTaBBI, (PU3NYECKHUE BEIIMYNHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCT-
BO, TJIAHETHI, 3BE3/61, CONHIIE.
buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.
['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOMIBI, IMOJIE3-
HBIC HCKOTIAaeMbI€, TOTUIUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyIAbTAThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHMSI JTIOCTUTAIOTCS B XO0JI€ OOy4YeHHS XMMUU B €IUHCTBE Y4EOHOW W BOCIHTA-
TEJIBLHOUN JIeATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMUA POCCUMCKUMHU COIHO-
KYyJIbTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE
npaBuJIaMd U HOPMaMH TOBEJIEHUS U CHOCOOCTBYIOT MpoleccaM CaMOMO3HaHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBO-
JICTBOBATbCA CHUCTEMOW MO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAIIMH W PaCIIUpPEHUE
OMBITA JIEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HaCJIEJIMI0, TIOHUMaHUs 3HAYCHUs XUMHUUYECKOW HAyKu B KU3HHU CO-
BPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEpHOIN MHGpOpMaIIMeil o me-
PEIOBBIX TOCTUXKEHUSIX U OTKPBITUSX MUPOBOM M OT€YECTBEHHON XWMHH, 3aWHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COIMAJIBbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TO-
J€3HOM, yueOHOMCCIIe10BaTENbCKOM, TBOPUECKON U APYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOUW COBMECTHOM JEATENbHOCTU MIPHU BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUU XUMHUUYECKUX SKCIEPUMEHTOB, CO3/1a-
HUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHHUMAHUIO M B3aUMOIIOMOIIHU B
IpoIIecce ITOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U
MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHMS TTOCJICACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIUE OC-
HOBY JIJIsSl IOHUMAaHUs CYITHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOJIBI, B3aUMOCBS3SAX YEJIOBEKa C IMPHU-
POIHOM CPENION, O PO XUMHUM B MO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBIC JJIsi OOBSICHEHUST HAOII0JaEMbIX MPOIECCOB U SIBJICHUH, T1O-
3HABATEJNbHOU, THHOPMAIIMOHHON U YUTATENIbCKOW KYJIbTYpbl, B TOM YUCJIE HaBBI-
KOB CaMOCTOSTENIbHON pabOoThl C yueOHbIMU TEKCTaMU, CIIPABOYHON JIUTEPATypPOH,
JOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTH;



UHTEpEC K OOyUYEHHUIO U MO3HAHHUIO, JTI0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTH K caMOOOpa30BaHHUIO, TPOCKTHON U MCCIIEAOBATEIBCKONU IESITEIBLHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00Y4YE€HHUS B JaJIbHEUIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 310pO-
BbIO, YCTAHOBKH Ha 3J0pOBBII 00pa3 JKU3HHU, OCO3HAHUE MOCIEICTBUNA U HENpH-
ATHE BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOrojs, HAPKOTUKOB, KypeHUs), HE0O-
XOJJMMOCTH COOIIOACHUS TPaBUJI 0€30MaCHOCTH MPU OOpAIICHUU C XUMUYECKUMHU
BEIIECTBAMHU B OBITY U pEaIbHON KU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM AESITENbHOCTH, B TOM YUCJE HA OCHO-
B€ MPUMEHEHUS NMPEAMETHBIX 3HAHUM 1O XMMHH, OCO3HAHHBINA BBIOOP MHIWBUIY-
aJIbHOM TPAaeKTOPUM MPOAOHKEHUsS 00pa3oBaHUs C YYETOM JIMUHOCTHBIX MHTEpE-
COB U CIHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycC-
NenHol npoecCuOHANbHOM NESITEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpeEIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOLIEHUE K MPUPOE KaK UCTOUYHUKY KU 3-
HU Ha 3emJie, OCHOBE €€ CYILEeCTBOBAaHMS, MOHMMAHHUE LIEHHOCTU 30POBOTO M
0e3omacHOro odpasa *U3HH, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (hHU3HU-
YECKOMY U NCUXWYECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTU COOJIOJCHUS MpaBUII
0€e301acHOro MoBEACHUs MpU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, YIPO-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHS 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHUS INI0OATBHOTO XapakTepa 5KOJIOTrU-
YeCKUX MpoOJIeM U MyTeH UX pEelIeHHus MOCPEeICTBOM METOJI0OB XUMHH, SKOJOTHYe-
CKOT'O MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHH-
KaTUBHOW U COLIMAJIBHOM MPAKTUKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe mMeTanpenMeTHBIX pe3yNbTaToOB BBIACIAIOT 3HaAYUMbIE IS (popMu-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, IPUHIIMIL, THIIO-
Te3a, paxT, cucTema, MpoUecc, SIKCIEPUMEHT U IPYTO€. ), KOTOPbIE UCMOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax M IMO3BOJISIIOT Ha OCHOBE 3HAHUM W3
TUX MPEAMETOB (OpMHpPOBATH MPEACTABICHHUE O LEJIOCTHOM HAyYHOW KapTHUHE
MUpPa, U yHHMBEpCaJbHbIE y4eOHbIE AEWCTBUSA (ITO3HABATENbHbIE, KOMMYHUKATHB-
HbIE, PETryJIATUBHbBIE), KOTOpPbIE 00eCeunBaoT (OPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON A TENbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBILIJIEHUS IPU OCBOCHHUH 3Ha-
HUMN: pacKpbIBaTh CMBICI XUMHYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MOHSTHUIMH), UCIIOJIb30BATh MOH -
TUS U1 OOBSICHEHUS OTIACIBHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS M KPH-
TEepUM TSI KiIacCU(UKAIIMA XMMHUYECKUX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HABJIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXKy 00bEKTaMHU U3YYEHUS, CTPOUTD
JIOTUYECKUE PACCYKIEeHUs (MHIAYKTUBHBIC, E€TyKTUBHbBIC, [0 AHAJOTUH), JENaTh
BBIBO/IbI M 3aKJIFOYECHUS;

yMEHUE MPUMEHATHh B NpOLEcCe MO3HAHUS MOHATHS (IpEeIMETHbIE U METa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3YyEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKas ¢hopMyia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MPHU PEHIeHUH YY4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITHX
MOJICJIbHBIX TPENCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIE NpPH-
3HaKU U3Y4ae€MbIX 0OBEKTOB — XMMUYECKUX BEILIECTB U XUMUYECKUX PEAKIUN, BbI-
SBIIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3H U MPOTUBOPEUNS
B M3y4YaeMbIX MPOLECCAX U SBJICHUSIX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHUE UCII0Ib30BATh MOCTABIEHHBIE BOITPOCH! B KAYECTBE MHCTPYMEHTA TO-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMUPOBAHUS THTIOTE3BI 1O MTPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

npuoOpeTeHne OmbITa MO MIAHUPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0AaTh 3a XOJIOM Ipollecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OMNbITA, UCCIEAOBaHUS, COCTABIATh OTYET O IMPO-
JeJaHHoM pabore.

Pabora ¢ unpopmaunmeii:

yYMEHUE BbIOMPATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIUIO pa3-
JMYHBIX BUJOB U (DOPM MpeACTaBICHHUS, MOTYyYaEMYIO U3 Pa3HbIX HICTOYHUKOB (Ha-
YYHO-TIOMYJISIpHAs JIUTepaTypa XUMUYECKOTO COJACPIKAHUs, CIIPAaBOYHbBIE TTOCOOHS,
pecypcbl IHTEpHETA), KPUTHYECKH OLIEHHBATh IMPOTHBOPEYMBYIO M HEIOCTOBED-
HY10 UH(OPMAIHIO;

yMEHUE TPUMEHATh pa3iuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
yu4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH MCTHOJIb30BaHUsT WH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHUMA, OB-
JaJEHUE KYJbTYpPOl aKTMBHOTO HCIIOJb30BaHUs PA3JIMYHBIX MOUCKOBBIX CHUCTEM,



CaMOCTOSITENIHO BbIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WLTIOCTPUPOBATH pelIaeMble 3a7aur HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, JIpy-
rumMu Gpopmamu rpa@uKu U X KOMOWHAIIUSMU;

YMEHHE HCII0JIb30BATh U aHAIM3UPOBAThH B Ipolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIBCKOIO
XO3sIIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ1aBaTh BOIIPOCHI (B XOJ€ AUAIOra U (WiM) JUCKYCCHH) IO CYILECT-
By 00CYyXJ1aeMOil TeMbl, (POPMYIMPOBATH CBOU IMPEAJIOKEHUS OTHOCUTEIBHO BBI-
HOJIHEHUS NMPEUIOKEHHOH 3a/1a4u;

YMEHHsSI TPECTABIATh MOJYYCHHBIE Pe3ylbTaThl MO3HABATEIHLHON NEATeb-
HOCTU B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3yIbTaTOB BbI-
NOJIHEHUS! XUMUYECKOT0 3KCIEpUMEHTa (JabOpaToOpHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HAa-
BaTEIbHON M WCCIIEOBATEIBCKON MEATEIBHOCTH TPH PEIICHWH BO3HHKAIOIINX
npo0iieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUA MO3ULUN (00CYyX-
JeHUsi, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUS COBMECTHBIX JA€ii-
CTBHi, oNpeesieHue KPUTEPHUEB IO OIICHKE KauecTBa BBIMOJHEHHON paboThl U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTENbHOCTH, IJIaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIHHO COCTABIISATh WM KOPPEKTUPOBATH MPE-
JIO’KEHHBIM aJTOPUTM JEWCTBUW MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYy4YECHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BELIECTBAX U PEaKLMsIX, OLICHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJiaraeMble B YCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATBI

B cocTtaBe mpenMeTHBIX pe3yabTaToOB MO OCBOCHUIO 0053aTEeILHOTO COACpkKa-
HUS, YCTAHOBJIEHHOTO JaHHOUW (emepanpHON pabodeil mporpamMmoi, BBIACIHSIOT:
OCBOEHHBIE 00YYaIONIMMUCS HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHM, cIie-
mupUIecKue s MPeAMETHON 00macTu « XUMUsS», BUIBI AEITEIBHOCTH MO TOY-
YEHWIO HOBOTO 3HAHWS, €r0 MHTEPIPEeTaluU, MPeoOpa30BaHUI0 U TIPUMEHEHHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIHIX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



PACKpbIBaThb CMBICII OCHOBHBIX XMMHMYECKMX MOHSITHH: aTOM, MOJIEKYJIa,
XUMHAYECKUU JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaKIysl, KiIacCu(PUKaIMs peakifil: peakiiuu co-
CAMHEHUS, PEAKINK PA3NIOKEHUsI, PEaKIIMK 3aMEIIeHMs], peakliui 0OMeHa,
9K30- U DHAOTEPMHUYECKUE DPEaKIUHU, TEIUIoBOM 3G EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aTOMHas OopOuTalb, paJAnyCc aToMa, Xu-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSIPHAs KOBAJIEHTHAsl CBSA3b, MOHHAA
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas 10Ji1 BeUIeCTBa (IPOLIEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHHA WU IPHU-
MEHSTb 3TU NOHATHUSA IIPU ONMCAHUM BEIIECTB U UX MPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHHUS (OpMYyd Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIIPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTEIEHb OKHCJICHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIJICK-
HOCTb BEUIECTB K ONpEeIEHHOMY KJIacCy COEIMHEHHM 10 popMyIiaM, BUA
XUMHUYECKOM CBSI3M (KOBAJEHTHAs! U MOHHAs1) B HEOPTaHUYECKUX COETUHE-
HUSIX;

packpeiBath cMbica [lepuonnueckoro 3akona [[. 1. Menneneesa: neMosn-
CTPUPOBATh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyueckoil cucreme, 3aKOHOB
COXpaHEHMS  MacChl  BEUIECTB, IOCTOSIHCTBA  COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OIKCHIBaTh M XapaKTepHU30BaTh TabIuuHy0 Gopmy Ilepuonnyeckoit cuc-
TEMbl XUMUYECKHUX DJIEMEHTOB: Pa3JInyaTh MOHATHUS «TJIaBHAsI MOATPYyIIIA
(A-rpynma)» u «nobouynass noarpynna (b-rpymma)», mansie U OOJbIINE
NEPHUOJIbI, COOTHOCUTH 0003HAUEHHUsI, KOTOpble uMeroTcst B Tadiune «lle-
pUoIMYeCcKas cucteMa XxumMudeckux sneMeHToB JI. 1. MenneneeBa» ¢ yu-
CJIOBBIMH XapAaKTEPUCTUKAMU CTPOCHHUsI aTOMOB XUMHUYECKHX DJIEMEHTOB
(coctaB u 3apsj sjpa, 001Iee YUCIIO JIEKTPOHOB U pacipeiesieHue X 1o
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEaKUUH (110 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKLUU BE-
IECTB, MO TEIJI0BOMY 3D (PexTy);



XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpAICHUNA B pas-
JMYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIDPHYIO M MOJISIPHYIO MacChl Be-
HIECTB, MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyse COeauHe-
HUS, MacCOBYIO JOJII0 BEIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOMN peaKInu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEILIECTB U XUMHUYECKHUX PEaKIUH, €CTECTBEHHO-HAYYHbIE METOJbI MO3HA-
HUS — HaONIOZICHUE, U3MEPEHUE, MOJIECIMPOBAHUE, SKCIEPUMEHT (pealib-
HBIN U MBICJICHHBIN);

CJeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCyloW u JiabopaTtop-
HBIM 000pPYJIOBaHUEM, a TAKXKE MPaBUIIaM OOpaIlleHus C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIIUSAMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BO-
J0poja U KUCJIOPO/ia), MPUTOTOBIEHUIO PACTBOPOB C ONpPEACIEHHON Mac-
COBOHU JI0JIEW PACTBOPEHHOIO BEWIECTBA, IJIAHUPOBATH U IMPOBOIAUTH XU-
MUYECKUE SKCIEPUMEHTBI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KH-
CJIOT C TIOMOIIIO HHIUKATOPOB (JIakMyc, (peHodTanent, METUIOpaHXK U

JpyTue).

K xonIy oOydenus B 9 kjiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XMMHUYECKHX MOHSATHM: XUMHUYECKUHN dJie-
MEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKasl PEaKIUs, XUMHUYECKas CBS3b, TEIUIOBOM A(QeKT peakuuw,
MOJIb, MOJISIPHBIH O0BEM, PaCTBOP, AJICKTPOJIUTHI, HEITCKTPOIUTHI, IJICK-
TPOJUTHUYECKAsT JAUCCOIMAINS, PEaKIud MOHHOTO OOMEHa, KaTraiu3aTop,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpATUMbIE PEAKLUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIE PEAKIUU, OKHCIHUTENb, BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJTIOTPOMHs, aM(OTEPHOCTh, XUMUYECKas
CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAasi), KpUCTAININUECKasl PelIET-
Ka, KOPpO3Usl METAJUIOB, CIUIABbl, CKOPOCTb XMMHYECKOW pPEaKLUH, Ipe-
nenpHO gomycrtumasi konuenTpanus [1/IK Bemecrtsa;



WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX MOHATUA WU MPHU-
MEHATH 3TU NOHATHUS IPHU ONMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIIONb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJsi COCTaBlieHHS (OpMyl Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3JIU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpesae-
AEHHOMY KJIaCCy COCIMHEHHM 10 (opMysIaM, BUJI XUMHUYECKOU CBSI3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMuecKasi)) B HEOPraHUYECKUX COCAUMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEAUHEHUN, TN KPUCTAIUIMYECKON PEIETKU KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cmbich [lepuoanueckoro 3akona /. 1. Menneneesa u 1eMon-
CTPUpPOBATh €r0 NMOHWMAaHUE: ONMUCHIBATh U XAPaKTEPU30BaTh TAOJIMUHYIO
¢opmy Ilepuonnyeckoil CUCTEMBl XMMHMUYECKHUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJIaBHasi nmoarpynmna (A-rpynmna)» u «mnodooyHas noarpynna (b-
rpyIIia)y», Majble U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHsI, KOTO-
pble UMEIOTCSL B MEPHOJUYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPUCTH-
KaM{ CTPOEHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sA1pa,
o0111ee YMCII0 AJIEKTPOHOB U PACTIPECICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB 3JIEMEHTOB U
UX COCIMHEHUI B MpeJenax MaJlblX MEPUOJIOB U IIABHBIX MOATPYIII C YU &-
TOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKLMU (110 YHUCIY U COCTABY yYaCTBYIOIIHUX B PEAKLUU BE-
IIECTB, MO TEIIOBOMY 3P eKTy, 0 U3MEHEHHUIO CTEIEHEH OKUCICHUS XU-
MUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEHUPUUECKHE XUMHYECKUE
CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, NOATBEPKAAs ONMCAHUE IPUMeE-
paMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XHUMHUE-
CKHUX pEaKIui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIe0-
Yell U CcoJied, TIOJIHbIE U COKpAIEHHbIE YPABHEHHS PEAKIIUH MOHHOTO 00-
MEHa, YpaBHEHUS PEAKUUH, MOATBEPKIAIOIINX CYLIECTBOBAHNE T€HETHY E-
CKOM CBSI3M MEXKY BEUIECTBAMU PA3IUYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUI TO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH NPOTEKAHUSI XUMUYECKUX MTPEBPALLICHHI B Pa3IMYHBIX YCIOBU-
AX;



BBIUUCIISATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (QopMyJie COeIquHe-
HUSI, MAacCOBYIO JOJIO BEIECTBA B PAaCTBOPE, MPOBOIUTH PacUEThl MO
YPaBHEHHIO XUMHUYECKOW PEaKIInu;

coONI0IaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYJOH M J1abopaTop-
HBIM 000PYZOBAaHUEM, a TAKXKE MpaBHiia OOpaIlleHUsl C BEIIECTBAMU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH MO BBIIOJHEHHUIO JaOOPAaTOPHBIX XUMHUYE-
CKUX OTIBITOB IO IMOJIyYEHHIO ¥ COOMPAHUIO Ira3000pa3HBIX BEIIECTB (aM-
MHaKa U yTJIEeKUCIIOro rasa);

NPOBOJUTH PEAKIIMH, MOJITBEPKAAIONINE KadeCTBEHHBIH COCTAaB pa3iny-
HBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OPOMUI-, HOAMI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHII-MOHBI, KATHOHBI
aAMMOHUS U MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpPax HEOPraHUYECKUX BELIECTB;

IPUMEHATH OCHOBHBIE OTEPAIIMN MBICITUTEIBHON AEITENTbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATH3allUi0, BBIABICHUE MPHU-
YUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3yYEHUS] CBOWMCTB BEIECTB M XUMHU-
YEeCKUX peaklui, €CTECTBEHHO-HAYyYHbIE METOJbl MO3HAaHUs — Habro/e-
HUE, U3MEpPEHHE, MOJCINPOBAHNE, SKCIIEPUMEHT (peajbHbIi U MBICICH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHsT — BaXkHas 00J1acTh ec-

1.1 TECTBO3HAHUS U TIPAKTUICCKOMN 5 2 bubmorexa HOK

' P https://m.edsoo.ru/7f41837c

JESITCIIbHOCTH YeJIOBEKA

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. ITonstue o kucinorax 3 1 bu6nmorexa LIOK

' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

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

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

3.1 [lepnoanueckuii 3akoH u Ile- 7

bubnunoreka LIOK



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

puoanYecKasl CucTeMa XuMuye-
ckux saementoB . 1. Menne-
neeBa. CTpoeHHe aToMa

https://m.edsoo.ru/7f41837¢c

Xumnueckas cBa3b. OKucian-

3.2 - HOBUTEILHBIE 8 bubanorexa [JOK
| e i https://m.edso0.ru/7f41837c
peakiuu
bubnuoreka [IOK
oo o prActy o https://m.edso0.ru/7f41837c
b OK
PesepBHOE Bpemst 3 nbnorexa L1

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHue u yriay6ieHne 3HaHUNH OCHOB- 5 1 Bbu6mmotreka [JOK
' HBIX pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTpONUTHYECKAs AUCCOoLMAsA. XUMU- 8 1 1 bubmmoreka [JOK
' YECKHE peaklMi B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKHUX dJIe- 4 1 bubmuoreka [IOK
' MeHTOB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUYECKUX dJIe-
2.2 MeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL L-€P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKHX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL. ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprUCTHKa XUMUIECKHIX DJIe-
24 MeHTOB |VA-rpynmbl. Yriaepoa u KpeMHUN 1 8 1 2 bubmorexa [TOK
' PYTHEL POAH XP https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

IT .P

1 peaMer XuMuH. Posib XUMUM B )KU3HU 1 01.09.2025 bubnnoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 II 1 03.09.2025

OHSITHE O METO/IaX TO3HAHUS B XUMUH httos://m.edsoo.ru/ffod227e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboTsl B 1abopaTropuu U MpUEMBI 00- 1 08.09.2025 bubnunorexa [JOK
paiieHus ¢ 1abopaTopHbIM 000pyI0Ba- https://m.edsoo.ru/ff0d23dc
HUEM»

4 .

4 HCThIC BEIIECTBA fl cmecu. CriocoObl 1 10.09.2075 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Paznene-

5 HUe cMecel (Ha MpuMepe OYHCTKH I0- 1 15.09.2025 bubmorexa [JOK

3 PrMep o https://m.edsoo.ru/ff0d28c8
BapeHHOU COJIN)»
bu6mmorexa [IOK
6 A 1 17.09.2025
TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKH (CHM- 1 29.09.2025 bubnmoreka [JOK

BOJIbI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
24.09.2025

8 Hpocreie i croxHbie BemecTsa 1 https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK

9 A - 1 29.09.2025

TOMHO"MOTICKYJIApHO® yHerue https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckasa dhopmyna. BaneHTHocTs 01.10.2025
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHUX DJIEMEHTOB
OTtHocuTenbHast atoMHasg Macca. OTHO-

11 06.10.2025  Promorexa HOK
CUTEJIbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10JIs1 XUMHYECKOI0 DJIEMEH-

12 it 08.10.2025 bu6mmoreka [IOK
Ta B COEIUHECHUU https://m.edsoo.ru/ff0d350c
K . Mons. M -

13 0JIMYeCTBO BemecTBa. Moib. Mosip 13.10.2025 bu6mmorexa [IOK
Has Macca https://m.edsoo.ru/ff0d5230
duznueckue €CKHe CHHUSL.

14 U3UYECKUE U XUMHUYCCKHUE SIBJICHUS 15.10.9025 bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
IIpusHaku 1 ycIOBHUS OIPOTEKAHUS XHU-

15 p YCAOBHA TP 20102025  Promaorera LIOK
MHUYECKUX PEaKui https://m.edsoo.ru/ff0d3al16
3aKoH coXpaHe acChl BEIIECTB.

16 KOH COXPaHEHMsI MacChl BEIIECTB 59 10.2025 bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
BruruncieHusa Koau4ecTBa, MacChl Be- Eub 10K

noOJInoTEKA

17 €CTBA 10 YPaBHEHUSIM XUMHUYECKIX 05.11.2025
n o P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanuss XMuMAYECKUX PeaKIIAN

18 (coe I/IH(I;HI/ISI a3JI0KEHUS 3a1\F4)e e 10.11.2025 bubmorexa HOK

. P > SaMett o https://m.eds00.ru/ff0d3f34
HUS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
HOIHOTEKA
19 sHIKIoneaucT. O0o0IIeHHE U 12.11.2025

H a Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aIMs 3HAHUI
KonrponsHasa padora Nel o Teme

20 P P 17.11.20p5 ~ Promiorexa I{OK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3 — cMech ra3oB. CocTaB BO31Ty-

21 TyX MeCh I'a30B TaB BO31lY 19.11.2025 bubmuorexa [JOK

xa. Kuciopon — 3neMeHT u mpocToe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

Beuiectso. O30u24.11

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 KHciopoja (peax OKHUCIIe ope- 26.11.2025
HCII0POJA (PCAKLIHH OKHCICHHA, FOp https://m.edsoo.ru/ff0d4614
nue). [lonsTre 06 okcugax
CriocoObl TToTy4eHHsT KHCIIOpo/a B Jia-
23 0OpaTOpPUH U MPOMBIIIIICHHOCTH 01.12.2025 bubmorexa LOK
parop P ' o https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3(hPeKT XMMUIECKOH peak-

24 WU, TIOHSTHE O TEPMOXUMHUYECKOM 03.12.9075 bu6mmoreka [IOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edso00.ru/ff0d4790
peakmusIx
Torumso (HedTh, yroas u MeTaH). 3a-

25 IpsI3HEHHE BO3/TyXa, CITIOCOOBI €0 Tpe 08.12.2025 bubmorexa [TOK

P Ed, P o https://m.edsoo.ru/ff0d4c4a
JOTBpAIICHUS
[TpakTrueckas padota Ne 3 o Teme Eub 1OK
nonMMoTeKa

26 «ITonyuenne u coOMpaHue KUCIOPOa, 10.12.2025

AYHEHHE 1 VHp HHE KHCIOpOA https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
B — -

97 0JI0POJl — 3JIEMEHT U MPOCTOE BEIIIE 15.12.9025 bubnunorexa [JOK
ctBO. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0

28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA 17.12.2025 bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

29 II 22.12.2025

OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI TToTy4eHus1 BOJOPO/Ia B Jia- 94.12.9075 bu6mmorexa [IOK
Ooparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme BuG OK

31 «ITonydenne u coOupanue BOIOPOa, 29.12.2025 nosmorexa L

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MounsipHbiii 00BEM Ta30B. 3aKOH ABO-

bubmuoreka [JOK

32 12.01.2026
rajpo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIMUECTBa Be- Eu6 1OK

nOJINOTEKA

33 eCTBa rasa I1o €ro M3BECTHOMY KOJIH- 14.01.2026
B oMY https://m.eds00.ru/ff0d55a0
4EeCTBY BEIIECTBA UM 00BEMY
Brruucnenus 005EMOB ra30B 10 ypaB-

34 HEHHIO peaKIMHi Ha OCHOBE 3aKOHa 19.01.2026 bubmmorexa [IOK

. peaiht . R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
du3nYecKue 1 XMMUYECKHE CBOMCTBA

35 21.01.2006 Puommorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. Ilonarue 06 nHIN-

36 )i\ 26.01.2026 bubnuorexa [JOK
KaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacklieHHbIe

37 u HeHaCI)IpeHHI)IE acTBOPBI. MaccoBas 28.01.2026 bubmorexa [IOK

5 P PPI- R https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C OMIpPEe-

38 ' p ‘ vp vp p )i 02.02.2026 bu6mmoreka [JOK
JIEHHON MacCOBOM J10JIEW pacTBOPEHHO- https://m.edsoo.ru/ff0d5eba
r'0 BEIIECTBA»

KonTponbHas padora Ne2 1o Teme b K

39 P P 04.02.200 PromorexallO
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHABI: COCTaB, KJIacCU(UKAIIHA,

40 i , ¢bukan 09.02.2026 Bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 11.02.2026 bubmorexa HOK

’ P R https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KJIIaCCU(DHMKALIHA,
42 (ukary 16.02.2026 Bu6nuoreka [LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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Ilonyuenue u XuMHU4eCcKe CBOMCTBA

43 YACHIS 18.02.2026 Proymorexa [OK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
KucaoTel: cocTaB, KilaccuuKaIIus,

44 Pucan 25022026  Prommorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Tlonyyenue nu XuUMHUYECKHE CBOMCTBA b K

45 i 02.03.2026 PromaorexallO
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa, CIIo-

46 COOBI 510131 eHI/I)SI XI/IMI/I‘ICCKI/}IIS CBOMCT 04.03.2026 Brommozexa [IOK

¥ ’ T https://m.eds00.ru/00ad9474
Ba
[IpaxTuueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3324 110 TEME

47 Y | 11.03.9026 bu6mmorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHCHU
T'enetnyeckas cBsI3bL MEXY KiIacCaMH

48 ny « 16.03.2026 bubmuorexa [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHIE U CUCTEMATH3AIlU 3HAHUI 18.03.2026

B & https://m.edsoo.ru/00ad9cb?
KonTtpomnbHas padora Ne3 o treme Bu6 [IOK
noOImoTeKa

50 "OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX 23.03.2026

o P https://m.edsoo.ru/00ad9ela
COEIMHEHNH
[TepBbie MOMBITKY KIACCH(PUKAIIUU XU-
51 MHU4YeCKHUX dneMeHTOB. [loHsaTue o 25.03.2026 Brbmuotexa IOK
' A https://m.edsoo.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepnonnueckuit 3akoH u [lepuonnue-
bu6mmorexa [IOK
52 CKasl CUCTEMA XUMHYECKUX DJIEMEHTOB 06.04.2026
https://m.edsoo.ru/00ada52c
. 1. MenneneeBa
Bbubanorexa [IOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI 08.04.2026 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54 13.04.2026
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK Bt LOK

o €
55 aToMOB 3J51eMeHTOB [leproauueckoi 15.04.2026 1OJoTeKa
https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO dJIe- Eu 1IOK
nOInOTEKA
56 MEHTA I10 ero nonoxeuuro B [lepuoau- 20.04.2026
. PHOA https://m.edsoo.ru/00ada824
yeckon cucreme 1. . Meneneena
3navenue [leproauyeckoro 3akoHa s
a3BUTUS HAYKU U OpakTuku. /. 1.

57 p YK Hpar A 22042026 Promaorexa LHOK
MeHaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBublil ypok. O000IIEHNE U CHUC-

58 TeMalima I/IzpsHaHI/H?I / Bcepoccuiickast 27.04.2026 Brbmmozexa [IOK

H p . https://m.edsoo.ru/00adb33c
poBepoyHas pabora
KonTponbnas padota Ne4 no teme Bu6 OK
59 «Ctpoenue aroma. XUMUYECKast CBS3bY 29.04.2026 nosmotexa I
. https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DIEKTPOOTPHULIATEIIFHOCT AaTOMOB

60 PpoOTpHIY 04.05.2026 bu6mmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

61 MNonuas xumMmdeckas cBsA3b 06.05.2026

https://m.edsoo.ru/00adac34
KoBanenTHas nonasapHast XuMHueckas

62 p 13.05.2026 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHas HemonsspHas XUMHUYECKAST

63 p 18.05.2026 bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8

Bbubanorexa [IOK

64 CreleHs OKUCIIEHUS 20.05.2026 nbmmorexa L

https://m.edsoo.ru/00adae28
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65 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1 55 05.2026 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 O 1
(HCIHITCIIL 1 BOCCTAHOBHTEN https://m.eds00.ru/00adb076
PesepBHeIit ypok. O6001ICHNE U CHC-
67 TeMaI;manHmeaHHﬁ o Teme «Ctpoe- 1 bubmmorexa LIOK
p https://m.edso00.ru/00ad9ch2
HHE aToMa. XUMUYCCKasl CBSI3b»
68 PezepHblil ypok. O600111€eHuE U CHUC- 1 bubnuoreka [IOK
TeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IO ITPO- 68

I'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue op
Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
[Tepuonuueckuii 3akoH. [lepuoanue-
bubmuorexa [JOK
1 CKasl CUCTEMA XUMHUYECKUX DJIEMEH- 1 02.09.2025
https://m.edsoo.ru/00adb59
toB /[. 1. Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH BuG 1OK
noIMoTeKA
2 CBOMCTB XMMHUYECKHUX DJIECMCHTOB 1 04.09.2025
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
Knaccudukanms u HOMEHKIIaTypa He- b K
3 uicars P 1 09.09.2025  Promiorexa O
OPraHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
Buap XumMu4deckoii CBSI3HM U THIIBI
4 it : 1 12.09.2025 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KontponsHast pabora Nel no treme
5 «IToBTOpEeHuUe u yriybiaeHne 3HaHUH 1 1 16.09.2025
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Knaccudukanmsa XuMHYISCKHX Peak- b K
6 accuguran p 1 19.09.2025  Prommorexa 11O
LUH 10 PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU BuG 10K
noOInoTeKa
7 eaku. IToHATHE 0 TOMOTCHHEIX U 1 23.09.2025
beaxtl https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
®akTOpHI, BIUAIONINE HA CKOPOCTh b K
8 PP, BIHAION P 1 26.09.2025  Pubmiorexa 10
XAMUYECKOW PEAKIINU U TOJIOKEHUE https://m.edsoo.ru/00adc28c
XMMHYECKOTO PAaBHOBECHSI
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 30.09.2025
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIIUTHUECKOM TUCCO-
10 nanyi. CHIbHBIE U cIIAa0bIE DIIEK 03.10.2025 bubmoreka LOK
TiHarnam. o https://m.edso00.ru/00adcd68
TPOJIUTHI
bu6mmoreka [IOK
11 Mounuble ypaBHEHUS PEAKIIUN 07.10.2025
yp peaxi https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U OC- Bt LIOK
nonmoTeKa
12 HOBAHUU B CBETE NPEICTABIEHUN 00 10.10.2025
Ii a https://m.edsoo.ru/00add5d8
AJIEKTPOTUTHICCKOM TUCCOIHAIINN
XUMUUECKUE CBOMCTBA COJIEN B CBETE Eu 1IOK
nonmoTeKa
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYE- 14.10.2025
P f[ p https://m.edsoo.ru/00add8b2
CKOM IMCCOIMALIIN
bu6mmoreka [JOK
14 TTousaTue o ruapoanse cojei 17.10.2025
AP https://m.edsoo.ru/00add9d4
O000I11IeHIE U CUCTEMATU3AIUS
15 Hf H 21102025  Promorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
ITpakTrnueckas padora Ne 1. «Pemre-
16 p p 94.10.2025 bubnuoteka [JOK
HHE SKCIIEPUMEHTAJIBHBIX 33]1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIIUTHUECKAS JIUCCOINAIIAA 07.11.2025 Buomiorexa LOK
p a THATI. o https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO11ast XapaKTEPUCTHKA raJIOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDPE 11.11.2025 Bubmzorexa LIOK
PUMEp . https://m.edso0o.ru/00addfe2
XJIopa
Xnoposogopoa. CojissHas KHCIIOTa,
P P N bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE, 14.11.2025

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuyeckas padora Ne 2 o Teme

bubmuoreka [JOK
20 «[Tomyuenne COISTHON KUCIIOTBI, U3Y- 18.11.2025
yq_, . - 1Y https://m.edsoo.ru/00ade348
YyeHHe €€ CBOWCTBY»
Brruncnenus mo ypaBHEHUSIM XHMHU-
21 YEeCKUX PEeaKIUi, €CIIM OJUH U3 pea- 21.11.2025 Enbmiorexa IOK
p ’ p o https://m.edso00.ru/00ade488
T€HTOB JaH B U30BITKE
OO011ast XapakKTEPUCTHUKA DIIEMEHTOB

22 Hast xapartep 02.12.2025  Promorexa HOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ANIOTpOHBIE MOAU(UKAITUN CEPBHI.

Haxoxnenue cepsl U €€ cOoeTUHEHUHN b K

23 A P o 05.12.2025  Promorexa O
B pupoJe. XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBoaopo/, cTpoeHue, pu3ndecKue

24 POBOZIOPOL, Pv ) 09.12.2025 bubnuoteka [JOK
U XMMHUYECKHe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCI0Ta, (PU-

25 3UYECKUE prnMnriCKHe CBOP'ICTB(i) 12.12.2025 bubmaorexa IJOK

’ o https://m.edso00.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
MHOJIYYECHUSA CEPHOU KHUCIIOTEL.

26 y4 P 16.12.9005 bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cepbl
BrruncieHnue MaccoBOM TOJIH BEIXOJa

27 it )it 19.12.9005 bubnmoreka [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa SJICMEHTOB Eut6 OK

oTeKa
28 VA-rpynmsl. A30T, pacIpoCTpaHEHNE 23.12.2025 nosmoreka I

B IIpupoze, GU3NIecKue 1 XUMHUYe-

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

AMMI/IaK, €ro (1)H3H‘ICCKI/IC 1 XUMHYC-

bu6mmoreka [IOK
29 CKHE CBOMCTBA, IOJIYYCHHUE U IIPHME- 26.12.2025
v P https://m.edsoo.ru/00adf004
HCHHE
[IpakTrueckas padota Ne 3 o Teme BuG 1OK
noIMoTEKa

30 «[Tonmyyenne amMmmuaKa, U3y4eHHE €TI0 30.12.2025

_ yi - 13YH https://m.edsoo.ru/00adf180
CBOICTB»
A30THas KUcja0Ta, €€ (PU3nYecKue u

31 1, € 13.01.2006  Promiorexa I{OK
XAMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX B 1IOK

noIMoTeKa

32 oOpeHuii. XUMHUYECKOE 16.01.2026
yAo0p . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHCHHSMU a30Ta
®docdop. Oxcun pochopa (V) u doc-

33 dopHas kucnora, pu3nIecKre u Xu 20.01.2026 bubmorexa HOK

P . o https://m.edsoo.ru/00adf68a
MUYECKUE CBOWCTBA, MOTYICHHE
Hcnons3oBanue ocdaToB B KauecTBe
MHHEPAIbHEIX YI0OpEeHUH.

34 p ynoop 1 53.01.2026 bubmuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepoa, pacnpocTpaHeHHUEe B PUPO-

35 e (bimqgacnz " XI:IMI/I‘-ICCKI/IG EB(I)DIZ 27.01.2026 bubmorexa HOK
He R https://m.edso00.ru/00adfd9c
CTBa
Oxcunsl yriaepona, ux (pusnveckue u
XUMHUYECKHUE CBOKMCTBA. DKOJIOTHYE-

36 30012026 Promorera [JOK

CKHE MPOOJIEMBI, CBSI3aHHBIC C OKCH-
nom yriepona (1V)

https://m.edsoo.ru/00adfebe
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bubmuorexa [JOK

37 VrospHas KUCIIOTA U €€ COJIN 03.02.2026
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
"ITonydyeHue yriaekuciaoro rasa. Ka- b K
38 YHEHHC YT 06.02.2026 Dpromaorexa 1O
YECTBEHHAs peakiys Ha KapOoHat- https://m.edsoo.ru/00ae027e
noH"
[TepBonavasbHBIC TOHATHSA 00 Opra-
39 HHUYECKHX BEIECTBaX KaK O COeIHUHE- 10.02.2026 Brommozexa [IOK
o https://m.edsoo.ru/00ae054e
HUSX YTaepoaa
bu6mmorexa [IOK
40 KpeMuunii 1 ero coe iuHeHUs 13.02.2026
p a https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME
1 Y ! | 17.02.9026 bu6mmoreka [IOK
«Baxueline HeMeTaIbl U UX CO- https://m.edsoo.ru/00ae0bf2
€ TUHEHUS
Kontponbnas padota Ne3 no teme Eub OK
42 «Baxkueiimne HeMeTaIbl U UX CO- 20.02.2026 nbmaorexa I
https://m.edsoo.ru/00ae0e18
€ TUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJUIOB. MeTauinde- Eub OK
43 CKas CBSI3b M METAJUTMYECKAS KpH- 24.02.2026 nosmoreka I
i https://m.edsoo.ru/00ae103e
cTajutnyueckast pemeérka. Ousndeckre
CBOWCTBa METAIIOB
XHUMHYECKHE CBOMCTBA METAJLIIOB. Eu6 LIOK
HOINOTEKA
44 OIIEKTPOXUMHUYECKHAHN PsI HanpsoKe- 27.02.2026
o P pAx P https://m.edsoo.ru/00ael1156
HUI METAJIOB
OO6m1re cnocoObl MOTyYSHHs MeTall- Eut6 OK
45 noB. CruiaBbl. Beruncienus no ypas- 03.03.2026 nosmoreka I

HEHHUAM XHUMHUYCCKUX peaKHHﬁ, €CJIn

https://m.edso0.ru/00ael1156
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OIWH U3 pCarcHTOB COACPKUT IMPUME-

cu
bubmuoreka [JOK
46 ITo € 0 Koppo3 eTaio 06.03.2026
FUATHE O ROPPOSHH METailIon https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 (3 € M€ 10.03.2026
Llenoureie MeTab https://m.edsoo.ru/00ael4b2
48 Okcupl ¥ THAPOKCUIBI HATPUS U Ka- 13.03.9026 bu6mmorexa [IOK
s https://m.edsoo.ru/00ael14b2
49 H_[enoquoseMeanvbIe METaJIIbI — 17.03.2026 bubmuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxueiine coefMHEHNS KaJIbLIUS 20.03.2026 bubmiorexa IJOK
https://m.edsoo.ru/00ae15e8
O00011eHE B CHCTEMATH3AIUsA
51 H} H 24.03.2026
3HAHUH
59 XKéctkocTh BOJIBI M CIOCOOBI €€ yCT- 57.03.2026 bubnuoteka [JOK
paHeHus https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme Bu6 110K
nOJInOTEKA
53 "YKécTtkocTh BO €TOJEbI €€ yCT- 07.04.2026
e " Th BOABLH METOARL €& YET https://m.edso0.ru/00aelae8
paHenus
bubmuorexa [JOK
54 Ao 7| 10.04.2026
TTEOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 14.04.2026 bubnuoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 17.04.2026
T https://m.edsoo.ru/00ael1d86
57 Oxcupl, THIPOKCHUIBI U COJIU JKEJIe3a 21.04.2026 bubnuoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3AIUA 24.04.2026



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae35e6

3HAHUH

[IpakTrueckas padota Ne 7. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bu6mmoreka [IOK

59 1 05.05.2026
«Baxxuelinne MeTaabl U UX COSIU- https://m.edsoo.ru/00ae3de8
HEHUS
Breruucnenus mo ypaBHEHUSIM XUMH-

YECKUX PEaKIUi, €CITM OJUH U3 pea-
60 TF€HTOB JaH B U30BITKE WU COJIEPKUAT 1 08.05.2026 bubmiorexa IJOK
a a Ii R https://m.eds00.ru/00ae1750
IpuMecH. BeranciieHnst MaccoBou
JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUU
O00011IeHIE U CUCTEMATU3AIUS

61 o t 1 12.05.2026
3HAHUHI
KonTtponsHast pabota Ne4 o reme

62 «BaxxkHelmme MeTaaIbl U UX COEIU- 1 15.05.2026
HEHUS»

BemecTBa 1 MaTepualisl B IOBCeE-

63 1 ! P 1 15.05.2026 bubnuoteka [JOK
JTHEBHOM >KM3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
XUMUUeCKOe 3arpsa3HEHUE

64 : P 1 29 05.2026 bubmuorexa [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
Ponps xuMuu B pelieHuH dKOI0rude- b K

65 P 1 26.05.2026 Pvommorexa 1O
CKUX MpoOIemM https://m.eds00.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I1O ITPO- 65

I'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS OC-

HOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00-
pa3oBaTebHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUN: aTOM, MOJIEKY-
Ja, XMMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CIOXHOE BEIIECTBO,
cMech (OHOpOJIHAS U HEOAHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHas W MOJIEKYJIIpHasi mMacca, KOJIMYECTBO BEIIECTBAa, MOJb, MO-
JsIpHAs Macca, MaccoBast A0Jsl XMMUYECKOTO AJIEMEHTa B COCIMHEHUH,
MOJIIpPHBIA 00BEM, XMMHUYECKasl peaklusi, Kiaccuukaus peaxiuii:
peaklMM COEIUHEHHUS, PEaKLUHUH pa3JIOKEHHs, PEaKIUU 3aMEICHHUs,
peakiuu oOMeHa, 3K30- U SHIOTEPMHUUECKHUE PEaKUu, TEIJI0BOU (-
(dekT peakiuu, pacTBOpP, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOH-
[IEHTpaIusi) B pacTBOpe

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HNOHATHH U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

1.5

PacCKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHSA MACChl BCIICCTB, IMOCTOAH-

CTBa COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YUCHU A, 3aKOHA ABOFaJIpO

OonpeaAcIsATb BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAUHCEC-

HUAX

1.6

1.7

KJIaccu(UIUpPOBaTh XMMHUYECKHE peakiuu (IO YHCIy U COCTaBy yua-
CTBYIOIIIMX B pE€aKIMH BEUIECTB, [0 TEIJIOBOMY 3D PEKTy)
BBIUUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO Macchl Be-

meCTB

1.8

BBIYUCIISATH MACCOBYIO JIONIO XUMHYECKOTO 3JIEMEHTa 0 popMyTe co-




SIUHEHNS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT (peajbHbIi U MBICIEH-

HBIi1)

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: OKCH I, KHCJIO-

Ta, OCHOBAHHUE, COJIb

OIIPEACIIATh ITPUHAAJICIKHOCTD BCIICCTB K OHpCI[eJ'IéHHOMy KJIaccy Co-

enuHeHui 1o hopMyaam
KJIaccu(UIMPOBATh HEOPTaHMUECKUE BEIIECTBA

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA Be-
IIECTB Pa3IMYHbIX KJIACCOB, MOJITBEPK/Iasi ONMHUCAHUE MPUMEPAMU MO-

JIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTH OT UX KaYCCTBCH-
HOT'O COCTaBa, BOBMOXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ

B Pa3JIMYHBIX YCIIOBUAX

CJIeIOBaTh TMpaBUJIaM TMOJb30BaHUS XUMHUUECKOW TOCYJ0M U J1abopa-
TOPHBIM 000pYIOBaHMEM, a TAaKXe MpaBUIIaM OOpaIlleHUs C BELeCT-
BaMU B COOTBETCTBUU C MHCTPYKIHUSMH MO BBIIOIHEHUIO JIabopaTop-
HBIX XMMHWYECKHX OIBITOB MO MOJTYYEHHUIO M COOMpaHHIO razoobpas-
HBIX BELIECTB (BOJOPOAA M KUCIOPO/Ia), MPUTOTOBIEHUIO PaCTBOPOB C
OIpPEIENEHHON MacCOBOM J10JIEW paCTBOPEHHOIO BEILECTBA, ILUIAHUPO-
BaThb W INPOBOAUTH XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO
pacTBOpOB IIEJIOUEH M KUCIOT € MOMOIIBIO MHAMKATOPOB (JIAKMYC,

benondranen, METHIOPAHK U IPYTHE)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo Teme: «llepnognueckuit 3axkoH u Ilepuoanueckas cucreMa XuMu-
yeckux odnemeHtoB J[. WM. MengeneeBa. CrtpoeHue aTroMmoB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC pCakumn»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHUN: SAPO aroma,
AIIEKTPOHHBIN CIIO aToma, aTOMHasi OpOUTallb, pauyc aTomMa, XUMHU-
YyecKasl CBsI3b, MOJSIPHAs U HEMOJIApHAs KOBAJICHTHAS CBSI3b, AJIEKTPO-

OTPUIIATEIILHOCTh, MOHHAS CBS3b, NOH, KATHOH, aHUOH, CTENIEHb OKHC-




JICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepmommdeckoit
CUCTEMBI XUMHUYECKHX JJICMEHTOB: Pa3IMuaTh MOHATHS «TJIaBHASI TIO/I-
rpynna (Arpymnma)» u «nodounas nmoarpynna (brpymnma)y», «mansie» u

«OOIIBIITNEY TIEPUOIBI

packpsiBaTh cMbica [lepuoanueckoro 3akona /.M. MenneneeBa: ne-
MOHCTPUPOBATH TOHUMAaHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT MX NOJIO)KEHHS B llepumoamueckon cucre-

MC

3.5

3.6

COOTHOCUTH 00O3HA4YEHUs, KOTOphIe UMetoTcs B Tabmuue «llepuomu-
yeckasi cucteMa XxuMuueckux ajemMenToB J[.M. MenaeneeBa» ¢ uucio-
BBIMH XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJICMEHTOB
(cocTtaB | 3apsn szpa, oOIee YUCIo ISKTPOHOB U PaCIPEACIICHUE MX

10 3JIEKTPOHHBIM CJIOSIM)

ONpeaAC/IAThL CTCIICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCINHCHU-

20.¢

3.7

ONpCACIIAATL BUL XUMHUYECKOH CBS3U (KOBaJ'IeHTHaSI )51 I/IOHHaH) B HCOD-

TaHNYCCKHUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM 00-
pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero0 00pa3oBaHus

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: pacTBOp, dJIEK-
TPOJIUTBI, HEINEKTPOJUTHI, HJICKTPOIUTUYECKAs ITHCCOLMALNS, PEaAK-
UM MOHHOTO OOMeHa, KaTalu3aTtop, XMMHUYECKOe paBHOBecHe, o0pa-
TUMbIE€ U HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHOBOCCTAHOBUTEIbHbBIE
peaxkiuy, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTaHOBIIE-
HUE, aJUIOTpOIus, aM(pOTepHOCTh, XUMUYECKasi CBA3b (KOBaJIEHTHa,
VOHHAsl, METaJNIN4YecKas), KpUcTajlIndeckasi pemeéTka, CIUIaBbl, CKO-

POCTb XUMHYECKOHN peaKiuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHH H




MIPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

1.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo temam: «HemeTamnbsl U UX cOeTUHEHNUD» U «MeTaJIbl U UX COEI-

HCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHICHU(PHISCKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUCCKHUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CJIeIOBaTh TMpaBUJIaM TMOJB30BaHUS XUMHUUYECKOW TOCYJ0M U J1abopa-
TOPHBIM 000pYAOBaHHEM, a TaKXKe MpaBHJIaM OOpaIIeHHsS C BEIIeCT-
BaMH B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBITIOJIHCHUIO na60paT0p-
HBIX XMMUYECKUX OIBITOB IO MOJXYYCHHUIO M cOOMpaHHIO razoolpas-

HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a)

MIPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB pas-
JUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI,
noaua, kapoOoHar, gocdar, cuaukar, cyiabhar, THAPOKCUINOHBI, Ka-
TUOHBI aMMOHMHS, MOHBI WM3YYCHHBIX MCTAJUIOB, IMPUCYTCTBYIOIIHUE B

BOJHLIX paCTBOpAax HECOPTaHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHI: HI[K BCIICCT-

Ba; KOPPO3Usl METAIJIOB
IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JESITEIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTHU3allNI0, BhIsBIIC-

HUC TPUYHNHHO-CJICIACTBCHHBIX CBs3CH — IJIs1 U3y4YCHHA CBOICTB Be-




IIECTB U XMMHUYECKHUX PEaKINi; eCTECTBEHHOHAYYHBIC METO/IbI TIO3HA-
HUSl — HAONIOJICHHUE, U3MEPEHUE, MOJICITHUPOBAHUE, YKCIIEPUMEHT (pe-

AJBHBIN ¥ MBICJICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

[IepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Poiab XMMHM B KU3HU YeI0BEKa. XUMHUS B CUCTEME HayK. Te-
Ja W BemecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMEI U MOJICKYIJIBI. Xumunaeckue 3j1eMeHThl. CHMBOIBI XHMHYECKHX 3JIEMEH-

TOB. [IpocThie U ClIOkKHBIEC BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCOAMHCHUHN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas Macca. B3anmMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. Knaccmpm(aum{

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUjIaMu
paboThl B 1abopaTopuu 1 npuéMamu oOparlieHus ¢ 1abopaTOpHBIM 000pyI0Ba-
HUEM, U3y4eHHE U ONHMCaHNe (PU3MUECKUX CBOWCTB 00pa3IOB HEOPTaHHMUYECKHX
BEIIEeCTB, HabroAeHne pu3nueckux (IUIaBIeHUE BOCKA, TasHUE JIbJIa, PACTUpPa-
HUE caxapa B CTYIKE, KHTICHHE W KOHICHCAINS BOJBI) U XUMHUYECKUX (TOpEeHUE
CBEYH, IPOKATMBAHUE MEJIHOM POBOJIOKH, B3aUMOICHCTBHE MeJa ¢ KMCIIOTOM)
SIBIICHHI, HAOJIOJICHNE U ONMCAHNE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaK-
Uil (pasnokeHue caxapa, B3aUMOJCHCTBUE CEpHON KHUCIOTHI € XJIOpUAOM Oa-
pus, paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Ke-
ne3a ¢ pacteopom conu menu(ll), u3ydenne cnocoboB paszmencHusi cmeceit (c

INoOMOIIbXO Mar”HuTa, (bHHBTpOBaHI/Ie, BBIIIApUBAHUEC, OUCTUIIIIALHNA, XPOMATO-




rpadus), MPOBEACHUE OYMCTKU IMOBAPEHHON COJIM, HAOJIOJCHHE W ONMUCAHWE
pe3yabTaTOB MPOBEICHUS OMbBITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI Mac-

Chl, CO3/IaHHE MOJIeJIel MOJIEKyYJ (IIapOCTEPHKHEBBIX )

Baxneimme IpeACTaBUTCIIM HECOPTAaHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — siaeMeHT U MpocToe Be-
niectBo. HaxokneHue kuciopoia B mpupoae, (Gpu3MUeckne U XUMHYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kuciopoga. CrocoObl
IIOJIy4YEHUsl KHUCIOpoJa B JabopaTopuu M MNPOMBIIIIEHHOCTH. Kpyrosopot

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hekT XUMUIECKON peaKiuu, TEPMOXHUMHUUYECKHE YPaBHEHHUS, K30~
Y SHIOTEPMUUYECKHE PeaKMu. TOIIMBO: Yroiib U METaH. 3arpsi3HeHUE BO3AyXa,

YCUIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymieHue O30HOBOI'O CJI0s

2.3

2.4

2.5

2.6

Bonopon — anemeHT u npocToe BerecTBo. Haxoxxaenue Boiopoia B mpupoe, Gpu-
3UYECKUE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI momydeHust. Kuciaorsl

U COIIU
MossipHbIii 006EM Ta30B. Pac4€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue cBoicTBa Boiabl. Boma kak pactBoputens. PactBopbl. HackimeH-
HbI€ Y HEHACBILIEHHbIE pacTBOPBL. PacTBopuMOCTh BelecTB B Boje. MaccoBas
JIOJISI BEIIECTBA B PacTBOpe. XMMHUUECKHE CBOiCTBa Boiabl. OcHOoBaHus. Poib
pacTBOpPOB B MPHUPOAE M B KU3HU ueioBeka. KpyroBopoT BOIbI B IpPHUPOJE.

3arpsizHeHue NpupoHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJL

Knaccudukanus Heopranmdeckux coenunennit. Oxcuasl. Knaccudukamus ok-
CHJIOB: coJieoOpasyromye (OCHOBHbBIE, KUCIOTHbIE, aM(OTEpHbIE) U HECOJIe00-
pasyromme. Homenknarypa okcuyioB. @U3MYECKHME U XMMHUYECKHE CBOMCTBA

OKCHJIOB. HOJ'Iy‘{CHI/IC OKCHUI0B

2.7

OcnoBanwms. Knaccudukanust ocHOBaHUI: MIENOYM U HEPACTBOPUMBIE OCHOBa-
Hus. Homenkiarypa ocHoBanuii. Dusnueckue W XHUMHUYECKHUE CBOMCTBA

ocHoBaHui. [Toiryyenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue H
XUMHYECKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. HomeHnknatypa coseil. @uU3HYEeCKUEe M XUMHYECKHE CBOMCTBA COJIEH.

ITonmy4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I
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XUMUYECKUH JKCIIEPUMEHT: KaueCTBEHHOE OIPENIEICHUE COACPKaHUS KHCIIO-
poaa B BO3IyXe, MOJTY4YEeHHE, cCOOMpaHue, paclio3HaBaHHE U M3yYCHHUE CBOWCTB
KHCJIOpOo/ia, HaOIr0/IeHUEe B3aMMOICHUCTBUS BEIIECTB C KHCIOPOJOM U YCIIOBUS
BO3HMKHOBEHUS U MPEKpaIIeHus TOpeHus (1moxapa), 03HaKOMJICHHE ¢ 00pasia-
MU OKCHJIOB M OIICaHUE UX CBOKMCTB, NOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3y4eHHe CBOICTB BOZOPOa (TOPEHHUE), B3aNMOACHCTBIE BOJOPOA C OKCHIOM
meau(ll) (Bo3MOXXHO HCIOJIB30BaHUE BUICOMATEPHUATIOB), HAaOIIOIeHHE 00pas-
IIOB BEILIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH PacTBOPEHUS
BEIIIECTB C Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBJIICHUE PACTBOPOB C OIpeJie-
JEHHOW MAacCOBOM JOJIEd PaCTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTajulaMH (HaTpueM U KalibIieM) (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEpHA-
JIOB), OIpEeNIeHNe PACTBOPOB KHCIOT W HIENOYEH C MOMOUIbI0 MHIUKATOPOB,
UCCIIeIOBaHHE 00pa3I[OB HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIacCOB, Ha-
OJroZIeHNe M3MEHEHHsI OKPACKU WHAMKATOPOB B PACTBOPAX KHUCJIOT U IIENIOUEH,
u3yueHue B3aumojeiictBus okcuaa menu(ll) ¢ pactBopoM cepHON KHCIOTHI,
KHACJIOT C METallaMH, PeaKIHii HEeHTpalu3aluy, MOITydeHHEe HEPacTBOPUMBIX
OCHOBAHMH, BRITECHEHHE OJJHOI'O METAJUIa IPYTUM M3 PacTBOpa COJIU, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a/la4 M0 TeMe «BakHelmme KIacchl HEOPraHWYECKHX

COEeIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

3.2

[TepBble MOMBITKY KIAacCUPUKALUN XUMHUECKUX dNeMeHTOB. [loHsATHE O Tpyn-
Max CXOJHBIX JIEMEHTOB (IEJTOYHBIE U MIEJIOYHO3EMETbHBIE METAJIIbI, TaJloTe-
HBI, HTHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI U
TUJIPOKCHJIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
MenneneeBa. KoporkonepuoaHass u jymmHHONEpuoaHas ¢dopmbl [lepuommye-
CKOM cucteMbl xumudeckux anemeHtoB .M. Menzaeneesa. Ilepuonsl u rpyi-
nbl. OU3NYECKUI CMBIC MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI

9JICMCHTAa

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue
ANIEKTPOHHBIX 000J10U€K aTOMOB TEPBBIX 20 XUMUYECKUX demMeHToB [lepnonn-
yecko cucreMsl .M. MenneneeBa. XapakTepUCTUKa XUMUYECKOIO dJIEMEHTA

no ero noJjioxkeHuto B [lepuoanueckoit cucreme JI.M. Menaeneera




3.4

3.5

3aKOHOMCpHOCTI/I HU3MCHCHHUA paanyca aTOMOB XMMHUYCCKHUX DJIEMCHTOB, METAJI-
JIMYSCKUX U HEMETAUIMYECKHUX CBOMHCTB IO rpymnmnamM " nepuonaam. 3HadeHue
Hepﬂozmqem(oro 3dKOHa 1 Hepnozmqem(oﬁ CHUCTEMBI XUMHUYCCKUX 3JICMCHTOB

JUIS pa3sBUTHs HAyKH U NpakTuku. .M. MeHnneneeB — y4€HbI U IpaskJaHUH

Xumnueckasi cBsizb. KoBanieHTHas (MOJsipHAsi U HEMOJISIPHAS) CBSA3b. DJIEKTPO-

OTpULATEIIBHOCTh XUMHUYCCKHUX 3JICMCHTOB. Honnas cBs3b

3.6

3.7

9 KVIACC

Kox

Crenenp okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENIN U BOCCTAHOBUTEIU

XUMHUYECKUH SKCIIEPUMEHT: M3y4eHHE 0Opas3IoB BEIIECTB METAJUIOB M HEMe-
TaJIJIOB, B3aUMOJIEHICTBHE T'MIPOKCH/IA LIUHKA C pACTBOPAMU KUCIIOT U LIEJIOYeH,
IIPOBEJICHUE  OMBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPbl  OKHUCIUTENIBbHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa310KCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XumMHu4deckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XH-
MHMYECKHUX DJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KNS, KAIbLUA U UX COECIUHE-
HHUI B COOTBETCTBHUU C MOJIOKEHHUEM 3JIEMEHTOB B llepuoamyeckoil cucreme u

CTPOCHUCM HUX ATOMOB

1.2

13

CrpoeHue BeliecTBa: BUJIbl XUMUYECKOM CBSI3U. THUIBI KPUCTAITUTMYECKUX PellIé-
TOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALIMYECKON PEHIETKH U
BHUJlAa XUMHUYECKOH cBsizu. Kiaccudukaius U HOMEHKIATypa HEOPTaHUYECKUX
BeIIecTB (MEXIyHApOAHAS M TPpUBHAIbHAS). XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUN, FEHEeTHYE-

CKas CBA3b HCOPTraHNMYCCKUX BCIICCTB

Knaccuukanus XuMHUYECKHX PeakIMid 10 Pa3IuYHbIM NMpU3HaKaM (110 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TeIIoBoMY 3 (deKTy, 1o n3me-
HEHHMIO CTENeHeW OKMCICHUS XHMHYECKHUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYacTHIO KaTajlu3aropa). JK30- U 3HJOTEPMUYECKHUE peaKlUH, TEPMOXHUMHUYE-

ckue ypaBHeHUs. [IoHATHE O CKOPOCTH XMMHUYECKOM peaKuu

14

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o




TOMOI'CHHBIX M I'€TCPOrCHHBIX PCAKIHAX. [TousaTre 0 XUMUYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIMEC HA CKOPOCTH XUMHYICCKOMN PCaKMu M IOJIOKCHUC XUMU-

YECKOI'o paBHOBCCHA

1.5

1.6

1.7

2.1

OKuUCIINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OalaHC OKHUCIIH-
TEJIbHO-BOCCTaHOBUTENbHOM peakuinu. CocTaBlieHUE ypaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAaKIUi C HCIOJIb30BAaHHEM METOJa 3JIEKTPOHHOro Oa-

JaHcCa

Teopust 2JIEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun noHHOro oOMeHa. YcCiIoBHS NPOTEKaHMs peakUUid MOHHOro oOMeHa,
IIOJIHbIE M COKpalIEHHbIE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBa KHUCIOT, OC-
HOBAHUU U coJIell B CBETE NpE/ACTaBICHUI 00 3JIEKTPOIUTUYECKON JUCCOlMa-

unu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O ruaposIn3e conei

XUMHUYeCKUi OKCIICPUMCHT:. O3HAKOMJICHHUEC C MOACIIIMU KPUCTAJUIMYCCKUX PEC-
MIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u anma-
3a), CJIOHBIX BEIIECTB (XJIOpHIa HATPHS); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPO-
CTH XMMHYECKON peaKIMH OT BO3IEHCTBUS pa3iMUYHBIX (PAKTOPOB; MCCIEIOBA-
HUE D3JIEKTPOIPOBOJAHOCTA PACTBOPOB BEIIECTB, IMpOIecca JAUCCOLUUAIUNN KH-
CIIOT, IIeNouel U coleil (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUATIOB); MPO-
BEJICHHUE OINBITOB, WILUTIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUS PEAKIMH MOHHOI'O
oOMeHa (oOpa3oBaHME OCajKa, BbIIEICHHE Ta3a, 00pa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIIMI
(ropenue, peakluu pa3ioXKEeHHs, COSAMHEHHs); paclio3HaBaHWE HEOpraHuYe-
CKHUX BCHICCTB C IMTOMOMIIBIO KAYECCTBCHHBIX peaKuHﬁ Ha MOHBI; PECIICHUE DKCIIC-

PUMCHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCIMHECHUA

OOmast xapakTepucTuka rajoreHoB. OcoO€HHOCTH CTPOEHHUSI aTOMOB, Xapak-
TepHbIe cTeneHn okucieHus. CTpoeHue u (U3NUECKUe CBOWCTBA MPOCTHIX Be-
LIECTB — TaJOreHOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3auMoJenHCT-
BHE C METAJUIAMHU, HEMETaJlIaMHy, 11esaouamu). Xsoposoaopos. CossHas KUcio-
Ta, XUMUYECKHE CBOWCTBA, MOJy4YEHNE, TPUMEHEHHE. [[eficTBHE XJ10pa 1 XJIOpo-
BOAOPOJa Ha OpraHU3M YCJIOBCKA. Baxnueiimnmue XJIOpUAbl U UX HAXOXKIACHUC B

pHUpoJIe

2.2

OO6mas xapaktepuctuka diemMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTPOSHUS




aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u Gusnueckue cBoicTBa
MPOCTHIX BEUIECTB — KUCIOPOJA M Cepbl. AJUIOTPOIHbIE MOAU(DUKALUN KUCIIO-
pona u cepbl. XUMHUYECKUE CBOICTBa cepbl. CepoBoOpO, CTpoeHHe, pusmue-
CKHE€ M XMMHYecKue cBoicTBa. OKCUIBI Cephbl KaK NPEACTABUTENN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKUE U XUMUYECKHE CBOICTBa (00IIMe Kak
MPECTaBUTEIIS KJlacca KUCIIOT M crienuduueckue). XMMUYECKHE PeaKinu, Jie-
)Kalllie B OCHOBE IPOMBIIIJICHHOIO CIOoco0a IMOMY4YeHHUs] CEPHOW KHCIOTHI.
[Tpumenenne. Conu cepHON KUCIOTHI, KaYeCTBEHHAsI peaklus Ha Cyab(aT-HoH.
Haxoxnenue cepbl u €€ COEIMHEHUI B IpUpoie. XUMHUYECKOE 3arpsi3HEHUE OK-
py’Karouieil cpeibl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3-

JyXa 1 BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIICHUS

2.3

2.4

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTU CTPOEHHS aTo-
MOB, XapaKTEpHbIE CTEIIEHU OKHMCIEHHUS. A30T, pacnpoCTpaHEHHE B IPUPOJIE,
¢dusnueckrue U XMMHYeCKHue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3M4ecKre W XMMUYECKHE CBOWMCTBA, MOJydeHue M mpumeHenue. Comu
aMMOHHUS, UX (U3MYECKHE U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeH-
Hasl peakuusl Ha HOHbl aMMOHMS. A30THasl KUCIIOTa, €€ MOoIydeHue, (pusndeckue
U XMMHYECKHE CBOMCTBA (0OIIMe KaK MPeICTaBUTENS Kiacca KUCIOT U CIelH-
¢uyeckue). VMcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B KauecTBE MHHe-
panbHBIX ynoOpeHHi. XHMHYECKoe 3arps3HeHHe OKpYXKarolleil cpelbl coelu-

HECHUAMHU a30Ta (KI/ICJ’IOTHI)IG AO0XKIH, 3arpA3HCHUC BO3/1yXa, ITIOYBEI 1 BO)IOéMOB)

®ocdop, amtoTponHsle Moaupukauu gocdopa, GpUMUECKre U XUMUYECKHUE
coiictBa. Okcua docdopa(V) u dochopHas kucinora, pU3MUECKUE U XUMHUYE-
CKHe cBoiicTBa, mnomyueHue. Vcnonbs3zoBanue @ocharoB B KayecTBe

MUHEpAJIbHBIX YA00peHUit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTIepoJl, alIoTPOINHble MOAUDU-
KalluM, paciupoCTpaHEeHue B MpHpoje, (PpU3MYecKhe W XMMHUYECKHE CBOICTBa.
Ancop6uus. Kpyrosoport yriepoaa B npupoje. OKkcuapl yriepoaa, ux ¢puznde-
CKHE€ U XMMHYECKHE CBOMCTBA, JEWCTBHE HA KUBBbIE OPraHU3MBbI, MOTYYEHHE U
NpUMEHEHHEe. JKOJIOTHYECKUe TPOOIIeMBI, CBsi3aHHbIe ¢ okcuaoM yraepoaa(lV);
TUIO0TEe3a INI00aJBbHOTO MOTEIUIEHUsT KIIMMaTa; MapHUKOBBIM 3ddexT. YroapHas
KHCJIOTa M e€ colu, UX (U3MyYeckrue M XUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMeHeHue. KauecTBeHHast peakius Ha kapOoHaT-MOHBIL. Vcnonb3oBaHue Kap-

OOHATOB B 6I>ITy, MCIUIIUHC, TPOMBIIIJICHHOCTH U CCJIIbCKOM XO03sHCTBE




2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSAX
yriaepona (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLIEPUH, YKCYCHAsl KUCIIO-
ta). Ux coctaB u xumuueckoe crpoenue. [loHstre o OMOIOTHYECKU BaXKHBIX
BEIIECTBAX: JKMpax, OeNKax, yrieBoJaX — M WX POJM B JKU3HU 4YeIOBEKa.

MaTCpI/IaJIBHOG CANHCTBO OPraHUYCCKUX U HCOPTraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

2.7

2.8

Kpemuuii, ero ¢u3nuecKkue U XUMHUYECKHE CBOWCTBA, MOJYYCHUE U TPUMCHE-
Hue. CoeauHeHust KpeMHUs B mpupozae. OOmime mpeacraBieHus o0 OKCHae
kpemuausa(1V) u kpemHueBoit kucinote. CHIMKATHI, UX HUCIIOIb30BAaHUE B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH. BakKHEWIne CTpOUTEeNbHBIE MaTepHalibl: Kepa-
MHKa, CTEKJIO, IIEMEHT, O€TOoH, >kene300eToH. IIpoOiembl Oe3omacHOro

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOfI KHU3HU

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHEe OOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTHI; NMPOBEIEHNE KAYECTBEHHBIX PEaKIUil Ha XJIOpUI-
MOHBI U HAaOIIO/IEHNE MPU3HAKOB MX MPOTEKAHUS; ONBITHI, OTpaxaromue Gpusn-
YeCKUE U XMMHYECKHE CBOWCTBA TaJIOTEHOB U MX COEIMHEHUN (BO3MOXKHO HC-
[10JIb30BAHWE BUJIEOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ oOpas3lamH XJIOpHUA0B (ra-
JIOTEHUIOB); 03HAKOMJIEHHE ¢ 00pa3liaMu cephl U €€ CoeIMHEHUsIMU (BO3MOXKHO
WCIIOIB30BaHUE BUICOMATEPUAIIOB); HAOIIOJIEHUE Mpollecca OOYIJIMBaHUs ca-
Xapa Moj JeWCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHMCIOTHI; U3YYEHHUE XUMU-
YECKUX CBOMCTB Pa30aBIECHHON CEPHOM KUCIOTHI, MPOBEJACHUE KaueCTBEHHOMN
peakuuu Ha cynb(ar-uoH U HAOMIOJEHNE TpU3HAKa e€ MPOTEKaHUs; 03HAKOM-
neHue ¢ (pu3MYecKUMH CBOMCTBaMHU a3ora, pocdopa u UxX coenuHEHHM (BO3-
MO>KHO MCIOJIb30BaHHE BUICOMATEPHATIOB), 00pa3iiaMu a30THBIX U (ochOpHBIX
yaoOpeHu; mojgydyeHrue, coOupaHue, pacrno3HaBaHUe M W3yYEHUE CBOWCTB aM-
MHaKa; IpOBEJeHIEe KaYeCTBEHHBIX PEaKIil Ha HOH aMMOHHS U Pocdar-uoH u
M3yYeHHe TPU3HAKOB HMX IMPOTEKaHHs, B3aUMOICHCTBUE KOHIICHTPHPOBAHHOU
a30THOM KHCIOTHI ¢ MeAbl0 (BO3MOXKHO HCIOJBb30BAHHE BUAEOMATEPHUAJIOB);
M3Y4YeHHE MOJeNeld KPUCTAJUIMUECKUX PEeHIETOK anMasa, rpadura, QysuiepeHa;
O3HAKOMJICHHE C MPOIECCOM aACOPOIMM PACTBOPEHHBIX BEIIECTB AKTHBHUPO-
BaHHBIM YTJIEM W YCTPOWCTBOM NPOTHBOTa3a; MOJYYCHHE, COOMpaHUE, pacmo-
3HABaHHWE M U3YYEHHE CBOWCTB YTIEKUCIIOrO Tasa; MpOBEJCHHE KadyeCTBEHHBIX
peaknmii Ha KapOOHAT- M CHJIMKAT-HOHBI M M3y4YCHHE MPH3HAKOB MX IMPOTEKa-
HUS; 03HAKOMJICHHE C MPOJYKIUEH CUIUKATHOW MPOMBIIIJICHHOCTH; PEIICHHE
9KCIIEPUMEHTAJBHBIX 337a4 1o Teme «BakHelue HeMeTaulbl U UX COeIUHe-

HUA»

Meramisl 1 uX COCAUMHECHUA




3.1

OOw1ast XapaKTepuCTUKAa XMMUYECKHX IEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nosnoxkenus B Ilepuonnueckon cucreMe xuMmuueckux snemeHtoB [I.M. Menne-
jeeBa U cTpoeHus aromMoB. CTpoeHue MeTaioB. Merammyeckas CBA3b U Me-
TaJyIn4yecKasl KpUcTajyinyeckas pemérka. JJIEeKTPOXUMUUECKUN Psii HampsiKe-

HUH METALJIOB

3.2

3.3

3.4

3.5

3.6

Ouznyeckue U XUMUYECKUE CBOICTBA MeTaluioB. OO0IIMe crocoObl MOTYYeHHUS
MeTtayioB. [ToHSITHE 0 KOPPO3UU METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M TPOMBIIIIICHHOCTH

[lenouynsle Meramibl: nosioxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
THJIPOKCUABl HAaTpus M Kaius. [IpruMeHeHHe IIEeJOYHbIX METaJUIOB U HX

COE€IUHEHUN

[[lenoyHO3eMENBHBIE METAIIBI MAarHUM U KaJIbLMU: noJioxkeHnue B [lepuonnue-
CKOM cucreme xumuueckux anemeHtoB /.M. MenaeneeBa; cTpoeHue UX aro-
MOB; Haxo0xJeHue B npupoae. Ousznueckne U XUMUYECKHE CBOMCTBA MarHus U
Kanplus. Baxneilmue coenvHeHus Kanblus (OKCHA, THAPOKCH, COJIH).

XécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnromuHuii: nonoxenue B llepmoauueckoll cucreMe XHMHYECKUX 3JIEMEHTOB
JI.1. MennieneeBa; CTpOEHHE aToMa; HaXxOXAeHHE B Ipuponae. GU3ndyecKkue u Xu-
MHUYECKHE CBOICTBa amOMUHMA. AMQOTEpHbIE CBOMCTBAa OKCHJIA U THUAPOKCHIA

AJITFOMUHU S

Kenezo: nonoxenne B [lepuonnueckoi cucreme XumMuyeckux 3neMeHToB J[. M.
MenzeneeBa; CTpOeHHE aToMa; HaxXOXKJIeHUe B npupoje. Ouznueckue u XUuMHU-
YecKkue CBOMCTBa xkene3a. Okcuapl, THAPOKCHIb U comn skeneza(ll) m xene-

3a(lll), ux cocras, cBOICTBA U ONyUYECHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3ljaMHi METalJIOB U CIUIABOB,
X (u3nueckuMH CBOMCTBAMM; U3YYEHHE pe3yJbTaTOB KOPPO3HH METAJIJIOB
(BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPHUAJTIOB), OCOOEHHOCTEH B3anMoJEHCT-
BUS OKCHJIA KaJIbIUs U HATPUs ¢ BOAOM (BO3MOKHO MCIIOJIb30BaHNE BUEOMaTe-
pHaJIOB); UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOABI; MPOIIECCA TOPEHUS XKelle3a B
KHCIIopo/ie (BO3MOKHO HCIOJIb30BAHKE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTE-
KaHWsI KAYECTBCHHBIX PEAKIU Ha MOHBI (MAarHusl, KalblUs, aTFOMUHUS, [IMHKA,

xene3a(ll) u xxeneza(lll), mequ(ll); HabmroneHne u onmcaHue MPOIIECCOB OKpa-




4.1

LIMBaHUS MJIAMEHH MOHAMU HATpUsl, KA U KaJlblus (BO3MOXHO HCIOJIb30Ba-
HUE BHUJCOMATEPUAJIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOHCTB THUIPOKCHIA
ATIOMHUHUS ¥ TUIPOKCHA [IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 3aa4 [0 TeMe

«Baxuelnme MeTayIbl U KX COCIUHEHUS))
XHMHS ¥ OKpYXKarolas cpeaa

HoBeie maTepuansl u TexHojoruu. BeliectBa u marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMUS U 370poBbe. be3onacHoe ucroiab30BaHUE BELIECTB U
XUMHYECKHX peakiuil B ObiTy. IlepBas moMoIp mpu XUMHYECKHX OKOTax M

OTpaBJICHUAX

4.2

4.3

OCHOBBI 3KOJIOTMUECKOW TI'PAMOTHOCTH. XMUMHUYECKOE 3arpsA3HEHUE OKpPYKaro-
et cpenst [1JIK. Pons xuMuu B penieHnn 3KoJIorndeckux mpoodieM. [Ipupo-
HbI€ HICTOYHHUKH YTJIEBOAOPOIOB (Yroib, IPUPOIHBINA ra3, HedTh), IPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHue oOpas3IoB MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, ITOJIMMEPHBIE MaTEpHaIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUSA K PE3YJIbTA-
TAM OCBOEHHUSA OCHOBHOM OBPA30OBATEJIBHOM TPOI'PAMMBbBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30B0-
r0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl 0C-
HOBHOI'0 0011ero oOpa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 II0O3HABAEMOCTH SIBJICHUH Opupoabl, IOHHUMAaHUC 00BEKTUBHON 3Ha-
YUMOCTH OCHOB XHUMHYCCKOM HAYKH KakK obnactu COBpPCMCHHOTI'O €CTC-
CTBO3HaHHUs, KOMIIOHCHTA 061116171 KYJIbTYPBI U HpaKTquCKOﬁ acsa-
TCJIBHOCTH YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O O6III€CTB3; IIOHHUMa-

HHUC MCCTAa XMMHUU CPCAU APYIUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOJAaX MCCJICAOBAHUSA BCHICCTB W U3YUYCHHA XWMU-
YCCKHX peaKHHﬁ; YMCHHUEC HCIIOJIB30BATH MOICIH IJIA 00BsACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBLHON JAesITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMECHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMU Ha JOCTHXXCHUAX XU-
MUYECKOW HayKH, YTO MO3BOJHUT OOYYAIOIIMMCS paccMaTpuBaTh XH-
MHIO Kak cepy cBoeit Oyayiiel mpodecCHOHaNbHON EeATeTbHOCTH U
cAenaTh OCO3HAHHBIN BHIOOP XUMHH KaK MPO(GUIBHOTO MpeAMeTa Mpu

nepexo/ie Ha YpOBEHb CPEHETO 001ero 0opa3oBaHus

Biagenue cucteMoil XMMHUYECKUX 3HAHUN M YMEHHE IIPUMEHSATH CHC-

TEMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BOKHEHUIIINE XUMHUUCCKUC TOHATHS: XUMHYCCKHUM AJICMEHT, aTOM, MOJIC-
KyJa, BEIIECTBO, MMPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOJ-
HOpPOJ/IHAsA CMECh, OTHOCHUTEIIbHBIE ATOMHAsl U MOJEKYJsIpHash MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MOJIAPHBIA 00BEM, OK-
CHUJI, KHCIIOTa, OCHOBAHUE, CONb (CPeIHss), XUMHUUYECKasl PeakKlus, pe-
aKIIMMA COSIMHECHMSI, PEaKIINH PA3JIOKECHUSI, PEaKIIUU 3aMEIICHUs, peaK-
UM OOMEHa, TerIoBO A((deKT peakuuu, 3K30- U DHIOTEPMUYECCKHE
pEaKIu, pacTBOP, MaccoBasl JIOJIsI XMMHUYECKOTO 3JIEMEHTa B COCUHE-
HUU, MAacCOBasl 10JIsI U IPOLIEHTHAsI KOHIICHTPAIUs BELIECTBA B PACTBO-

pe, sAPO aToma, SJIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTaIh, PaTyC




2.2

2.3

aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHSI, XUMHUYECKasl CBSI3b, SJIEKTPO-
OTPHULIATENILHOCTD, MOJISIPHAsl U HEMOJsipHas KOBAJCHTHAs CBS3b, MOH-
Hasl CBSI3b, METAJUTMYECKAs CBSI3b, KPUCTAJUIMYECKAsl pelETKa (aTOMHas,
WOHHAsI, METAIJTUYECKasi, MOJICKYJIspHAsi), MOH, KaTUOH, aHUOH, JJICK-
TPOJIUT U HEIIEKTPOJIUT, DJIEKTPOIUTHYECKAs] TUCCOIMALINS, PEaKIun
MOHHOTO OOMEHa, OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIHH, OKHC-
JUTEb U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHHE, AJIEKTPOIIN3,
XUMHYECKOE PaBHOBECHE, OOpaTHUMbIE U HEOOpPATHMBIC PEAKIIUH, CKO-
POCTh XUMHUYECKOM peakiuu, katanuzarop, [1JK, koppo3us metaios,
CIUTIaBBI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHMsI MacChl, Te-
puonudeckuii 3akon JI.M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aK0H ABOTa/Ipo

TEOPHUH XUMHUU: aTOMHO-MOJIEKYJISIpHAsT TEOPHSI, TECOPUST JICKTPOITUTH-

YeCKOH JUCCOLUAAN

Bnagenue ocHoBamMu XUMHYCSCKOHN I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

YMEHHME MPaBUJIbHO UCIOIb30BaTh U3yUYEHHbIE BEIIECTBA U MaTepUaIbl
(B TOM 4HMcIIe MUHEpaJIbHbIE YI0OpEHHs, METAIJIBI U CIUIABbI, IPOJIYK-
Thl TEepepadOTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOAOPOJOB (YT,
OPUPOJHOro rasza, HeTH) B OBITY, CETLCKOM XO3SHCTBE, HAa MPOM3-
BOJICTBE U NTOHMMAaHME 3HAYEHUS >KUPOB, OEJIKOB, YIIEBOIOB AJIs Op-
raHU3Ma 4YeJIOBEKa; YMEHHE IIPOrHO3UPOBATh BIUSHHUE BELIECTB U XU-

MUYECKHX TPOILIECCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO MPH-

POTHYIO cpety

3.2

3.3

3.4

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH IOPYTrUux

y4eOHBIX MPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHUKAMM WMH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHUBAaTh MH(OPMALIMIO O BEIECTBaX, UX Ipe-
BpaLICHUAX U IIPAKTUYECKOM IIPUMEHEHUN U YMEHUE UCIIONIB30BaTh €€
JUTSI pellieHns yueOHO-TI03HABATENIbHbIX 3a/1a4

BnageHne oCHOBaMH MOHATUHHOTO anIapaTa ¥ CUMBOJIUYECKOIO A3bI-
Ka XHMHUHU JUIS COCTaBJICHUS (OpPMYNT HEOPraHMYECKUX BEILECTB,

YpaBHEHUN XUMUYECKUX PEAKIIHMI; OCHOBAaMU XUMHUYECKOW HOMEHKIIa-




Typsl (IUPAC 1 TpuBHanbHOI)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMH XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHNYC-

5 CKHMX 3JIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YMCIO SJIESKTPOHOB),
pacmpesieieHueM JJIEKTPOHOB M0 YHEPTeTHYECKUM YPOBHSM aTOMOB
MEePBBIX TPEX MEPUOIOB, KAIHS M KaIbIUs
[IpeacraBnenre 0 MEPUOAMYECKOW 3aBHCHUMOCTH CBOWCTB XHMHYE-
CKHX DJIEMEHTOB (paryCc aToMa, dJIEKTPOOTPUIIATEILHOCTH ), TPOCTHIX
6 U CIIOKHBIX BEIIECTB OT IOJOKEHHs AJIeMeHToB B Ilepuomnueckoit
cucteme (B MaJIbIX NIEPHOIAX U TIIABHBIX MOJATPYIIAX) U ICKTPOHHO-
r'o CTPOCHHS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEINEHb OKUCJICHHS XUMHUYECKUX JJIEMEHTOB, 3apsil
' HOHa
8.2 BUJI XUMUYECKON CBSI3U U THUIl KPUCTAJUIMYECKON CTPYKTYPHI B COEMIH-
' HEHHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH
9 YMeHue xapakTepu3oBarh (pU3nUecKre U XMMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, 030H, BOJOPO, TpaduT, aiMas, Kpem-
9.1 HUH, azot, pocdop, cepa, xjop, HATPHUH, Kaaui, MarHUH, KaJabIlUH,
AJTIOMUHUM, JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX pacTBOPOB (BO/AA, aMMHU-
aK, XJIOPOBOJIOPO/I, CEPOBOAOPOI, OKCHJIBI M THIPOKCHJIBI METAJLIOB |—
9.9 HHA rpynm, amomunus, menu (1), nunka, xxenesa (Il u 1), okcumsr
' yraepoaa (Il u 1V), kpemuus (1V), azora u docdopa (1l u V), ceps
(IV u VI), cepHucras, cepHas, a30oTHcCTas, a30THas, (ocdopHas,
yTOJIbHasl, KPEMHHUEBAsK KUCIIOTA M KX COJIH)
9% MIPOTHO3HPOBATh M XapaKTEPHU30BaTh CBOIMCTBA BEIECTB B 3aBUCHMO-

CTHU OT UX COCTaBa U CTPOCHUS, IPUMCHCHNEC BCUICCTB B 3aBUCHUMOCTHU




OT UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMUYECKUX MpPEeBpaIlieHuit

B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLUi, B

10 _
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, Mac-
' COBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHHSIM XUMHUYECKUX PEaKIMi U HAXOIUTh KOJMYECTBO Bellle-
' CTBa, 00bEM U MAcCCy PEarecHTOB HIIU MPOJAYKTOB PEaKIIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMU HAy4YHOTO TMO3HaHUs (HaOIO/IeHHne, U3Mepe-
191 HUE, IKCIIEPUMEHT, MOJICTMPOBAHKE) IPU U3YUECHUHU BEIIECTB U XHUMHU-
' YECKUX SABJICHUH; yMEHUE C(POPMYITHUPOBATEH MPOOIEMY U MPEIIOKUTh
IIYTH €€ peLICHUs
122 6e3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU, XUMUYECKOU TO-
' Cyzio¥ U 1abopaTOpHBIM 000PYAOBAHHEM
MpaBUIaMu O€30IMTaCHOTO OOpaIeHus C BEIIECTBAMH, UCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAlOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JIEHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACTEHHBIX Be-
IIECTB, CIIOCOOOB YMEHBIIICHUS M TIPEIOTBPAIICHHUS X BPEIHOTO BO3-
JIEUCTBUSA
13 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢ (UBMYECKUMH M XUMHUYECKUMH SIBJICHUSIMHU; OIBITHI, WILTIOCTPH-

pYyIOLKME NPU3HAKU NMPOTEKAHUS XUMUYECKUX PEAKIUN




13.2

u3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIYYCHHUE KHUCIIOPpOJa U U3YUCHUE €TO CBOﬁCTB; IMOJIY4€HHUE BOOOPO-
Ja U U3y4CHUC CTO CBOﬁCTB; MOJIY4YCHHEC YIJTICKHCIIOTO ra3a U HU3ydc-

HHUEC €T0 CBOI>'ICTB; IMOJIY4CHHNEC aMMHAKa U U3YUYCHUEC €T0 CBOMCTB

13.4

135

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMpPEEIEHHON MAacCOBOM JI0JIel pacTBo-

PEHHOrO BellEeCTBa

MPUMEHEHHUE WHIUKATOPOB (JTaKkMyca, METHIIOpaHka u ¢eHondraicu-
Ha) IS OMPEJCIICHUs XapaKTepa CPe/ibl B pacTBOPaxX KUCIIOT M MIEI0-

yel

HCCIICIOBAHNE M OIKMCAHHUE CBOMCTB HCOPraHM4YCCKUX BCIICCTB pPa3JINi-
HbIX KJIACCOB; M3YYCHUC BSaHMOHeﬁCTBHH KHCJIOT ¢ MCTalllaMHd, OKCH-
JaM1 METAJIJIOB, paCTBOPHUMBIMH U HEPACTBOPHUMBIMU OCHOBAHUAMM, CO-
JAMH; MOJTYYCHUE HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OAHOI'O
METaJllla APYrUM U3 pacTBOpa COJH; HCCICHOBAHUC aM(I)OTepHBIX

CBOICTB THAPOKCHUIAOB AJIFOMHUHUA 1 HUHKA

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COEAUMHEHUN»; «IIEKTPOJUTUYECKas JHUCCOLHra-
nus»;, «BaxkHeHIre HeMeTa/uIbl U UX COCOUHEHMA», «BakHeume

MCETAJJIbI 1 UX COCAUHCHUA)

13.8

14

141

14.2

XMUMUYECKHE 3KCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE MPU3HAKU MPOTEKa-
HUS peaKIuii HOHHOTO 0OMEHA; KaUeCTBEHHBIE PEAKIIUU HAa TPUCYTCT-
BYIOIIME B BOJHBIX PACTBOpax MOHBI: XJOpPHIA-, OpOMUA-, UOIUI-,
cynedar-, gochar-, kapOoHaT-, CHIMKAT-aHUOHBI, THUIPOKCUI-OHBI,
KaTHOHBl aMMOHMUS, MarHus, KajablMs, aJFOMUHUSA, Kene3a (2+) u xe-
ne3a (3+), menu (2+), MUHKA

Ymenue:

MPEJICTaBIIATh Pe3yJbTaThl IKCIIEPUMEHTa B (hopMe BBIBOJIOB, T0Ka3a-
TEJIbCTB, TPAUKOB U TAOIUI] U BBIBIATH SMIUPUUYECKUE 3aKOHOMED-
HOCTH

YCTaHABJIMBATh CBS3U MEXJy peaIbHO HAOII0IaeMbIMH XUMUYECKUMHU
SABJICHUSIMU M IIPOLIECCAMM, TPOUCXOISIINMHU B MAaKpO- U MUKPOMUDE,

0OBACHSITH NMPUYUHBI MHOT 006pa31/151 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHMS
1 [IepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei
19 ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKHUX IJIEMEH-
' TOB. [IpocThIE U CII0KHBIE BEIIECTBA.
13 Xumnueckast popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb
' OKHUCIICHUS
3aKOH MOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCH-
14 TeJIbHas MOJEKYJSIpHas macca. MaccoBas A0 XMMHUYECKOIO JJIEMEHTa B CO-
€AMHEHUHN
L5 KomnyectBo BemectBa. Moab. MomsipHas Macca. ModisipHbIii 00BEM Ta3o0B.
' B3anMocCBA3b KOJIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @uU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuus U €€ MPHU3HAKH.
' 3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnueckuil 3akoH u lleprogmyeckass cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
2.1 MenneneeBa. [lepnoasl u rpymnmnbsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB IIEPUOJIa U TPYIIIBI JJIIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3ortonbl. DnexTpoHbl. CTpoeHHe
2.2 AIIEKTPOHHBIX 000J04YeK aTOMOB MepBbiX 20 xumuueckux snemeHToB [leproau-
yeckoil cuctemsl [[.1. MeHaeneeBa
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
23 MepHUOOB, Kallvs, KaJlbLus (pagnyca aToMOB, 3JIEKTPOOTPULIATEIHbHOCTH, METAJI-
' JUYECKUX U HEMETANIMYECKUX CBOWCTB) U HUX COEIMHEHHH B COOTBETCTBHUM C
ITOJIOXKEHUEM AJIEMEHTOB B lepronueckoit cucteMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
31 Xumnueckas cBsizb. KoBasieHTHast (TOJIipHAst M HEMOJSIpHAsi) CBA3b. DJIEKTPOOT-
' pULIATEIBHOCTh XUMUUYECKHUX 3J1€MEHTOB. MoHHAas cBsA3b. MeTaimnyeckas CBs3b
3.9 Tunel KpUCTAIUITMYECKUX PEHIETOK (aTOMHAs, HOHHAs, METAJUIMYECcKasi), 3aBUCH-

MOCTb CBOMCTB BELIECTBA OT THINA KPUCTAUIMYECKON PEIETKU M BHUJIA XUMUYE-




CKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerannel u ux co-

CAUHCHUA. MeTamisl 1 BX COCAUHCHUA

Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COSAMHEHHN: OKCHIIOB (CO-
neo0Opasyrolye: OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIE) M HECOJICOOpa3yIOIIIHE;
OCHOBaHMHU (IIETOYM U HEPACTBOPHMBIE OCHOBAHMSA); KHCIOT (KHUCIOPOACOIEP-
Karue U OeCKUCIOPOIHbIC, OJHOOCHOBHBIE U MHOTOOCHOBHEIC); coyied (cpen-

HUX U KHUCJIBIX)

du3nyuecKkue U XUMHYSCKHE CBOMCTBA MMPOCTBIX BCUHICCTB-HEMCTAJIJIOB: BOAOPO-

1ia, XJ0pa, KUCIopoia, cephl, a3oTa, pocdopa, yriepoa, KpeMHHUS

4.3

4.4

Pu3nyecKkue U XMMUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAJIOB: JIUTHS, Ha-
TpHsl, KaJlUsl, MarHusl U KaJlblMsl, aIIOMUHHUS, Kelle3a. DICKTPOXUMHUECKUN Pl

HaHpH)KCHI/Iﬁ MCTal1JI0B

®Ou3nUecKue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX CO€I[I/IHCHI/II71 HEMCTAJIJIOB:

XJIopoBoaopoaa, CCpoBOAOpPOIa, aMMHUAKaA

4.5

dusnyeckre 1 XMMUYECKHE CBOKMCTBa OKCUa0B HeMeTauioB: cepol (1V, V1), a3o-
ta(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusa(lV). IlonyueHue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBorcTBa okcuioB: MeTaiwioB |A—IIIA rpynm, unka, meau(ll) u xe-

ae3a(ll, 111). TTonyueHne OKCHIOB METAIIJIOB

XUMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMeEpe
TMJIPOKCUIOB  QJIIOMUHMS, Kenle3a, NMHKA). [lomydyeHue OCHOBaHUN W
aM(pOTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroipHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOM M a30THOW Kuciaor. [lomy-
YeHHE KUCIIOT

OO0mre XuMHYECKUe CBOMCTBA cpeHuX conet. [lomyuenue coneit

[Tonyuenue, coOupanue, pacrio3HaBaHUE BOAOPO/a, KUCIOPOIa, aMMHUaKa, yrie-

KHUCJIOI'oO ra3a B na6opaTopHH
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HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIIOCOOBI IIOJIYUYCHHUA MCTAJIJIOB

4.12

I'ereTmueckas CBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE Peakiuu




5.1

Knaccudukanus XuMHUYeCKUX peakluuil MO pa3IMyHbIM MPHU3HAKaM: MO YUCITYy U
COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 1Mo n3Me-

HEHHIO CTEIICHEH OKHMCIICHUS XUMHUYCCKUX YJIEMECHTOB

5.2

5.3

5.4

TennoBoii 23 PeKT XUMHUECKOW PeaKIuy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEaKUU. TepMOXUMHUUYECKUE YPAaBHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMSI M BOCCTAHOBJICHMA.  ODJEKTPOHHBIA  OajlaHC
OKHMCJIMTEITBHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopust ANMEKTPOTUTHYECKON nuccoruanuu. KaTuoHnsl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJIUTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Jucconnanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IIPOTCKAaHUA peaKLII/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XuMus u OKpYyXKaromasa cpeaa

6.1

BemecTtBa u MaTepuansl B IOBCEJHEBHOW KM3HU uelnoBeka. be3omacHoe uc-
MOJIb30BAHKE BEUIECTB M XMMUYECKUX PeaKkIuid B jaboparopuu u Obity. [lepBas

moMomb IIpU XUMHUYICCKUX OXKOTI'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsA3HEHHUE OKPYXKAIoIIeH cpeqpl (KHUCIOTHBIE AOXIM, 3arpsi3He-
HUE€ TIOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI ero mpenoTBpaiieHus [Ipenensuas
nomyctumasi KonueHTpanus Bemect ([1/1K). Ponp xumuu B perieHun 3Koa0ru-
YecKuX MpoOseM. YcuiieHHe MapHUKoBOro s(ddekrta, paspyiieHne 030HOBOTO

CJI0sA

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U X COEIUHEHUH B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEIIbCKOM Xo3stiicTBe. [IpuMeHenne me-
TaJIJIOB U CIUIaBOB (CTajb, YYI'yH, JIOPATIOMUHHM, OpOH3a) B OBITY M MPOMBIII-
JICHHOCTH WX coeAnHeHui. [IoHsATHEe 0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI

3alIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble UCTOYHUKHU YIIIEBOJOPOIOB (Yyroib, IPUPOAHBIN ra3, HedTh), Ipo-

JOYKTHI UX 1epepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[TepBoHavanbHBIC IOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COSAMHEHUSX YTIIe-
pozaa (MeraH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TJIMLIEPUH, YKCycHas kuciora). [To-
HATHE 0 OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: KHUPaX, OENKax, yriieBoJax — M UX PO-

JIX B ’)KM3HH YC€JIOBCKa

Pacuérnr:

7.1

1o opmynaaM XUMHUYECKUX COeTMHEHUI




1.2

Macchl (MaCCOBOW) I0JIM PacCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHO-
'O MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AxuronepHoe o61miectBo «3-
narenbcTBO «IIpocBerienuey

» Xumust: 9-if kiacc: 6a30BbIl YPOBEHb: YUECOHUK; S-€ U3JaHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AxkunronepHoe o6miecTBo «M3-

JaTCIbCTBO «HpOCBeIHGHHC»



