MHHHUCTEPCTBO MPOCBEIEHUS POCCUICKOM ®EJEPAIIIN
MyHununajgbHoe Ka3éHHoe 001eodpa3oBaTejibHOE YUPeKIeHne
Cy3yHCKOro MyHHIIMIIAJIBHOTO OKpyra Hosocubupckoii o61actu

"KiIl0UMKOBCKas CpeHsis 001eo0pa3oBaTejibHadA MKoJa'"

MKOY "Karounkosckasa COLI "

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Xumus» (ba3oBblii ypoBeHb)

JU1s1 oOyuaromuxcs 8 — 9 kjmaccon

c. Kirrounku 2026



IHosicHuTEALHAA 3aIHCKA

[Tporpamma 1o XMMUHU Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTABIICHA Ha OCHOBE
TpeOOBaHWIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTelbHON MNPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHBIX B PI'OC OO0, a takxke Ha OCHOBE (enepaibHOU
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEMILMHU MpEnoJaBaHusi yueOHOro mpeamera
"Xumust" B 00pa3oBaTeIbHBIX Opranu3amusax Poccuiickoit denepanuu.

[Tporpamma o xuMuu pazpaboTaHa C HENIbI0 OKa3aHUsI METOJUYECKOM MOMOIIN YYUTENIO B
co3aHuu paboueil mporpaMmbl 10 y4eOHOMY MPEAMETY.

[IporpamMma Mo XUMHM JaeT MpPEJICTaBICHHE O IeNsAX, OOIIeld CcTpaTeruu OO0y4eHus,
BOCIIUTAHUS U Pa3BUTHA OOYYArOIIUXCS CPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE, MPelycCMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONpeAesieT KOIMYeCTBEHHbIE
Y KaueCTBEHHbIE XapaKTEPUCTUKU COACPKAHUSI, PEKOMEHIYEMYIO MTOCIIE0BATEIbHOCTD U3yUEHUS
XUMHUH C YYETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOINXCsl, OTIPEIENIIeT BO3MOKHOCTH IPEAMETA ISl peau3aliiu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YPOBHE IieJIel U3y4YeHHs MPEeaMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHON NESTEILHOCTH
00ydJaromerocs 1o OCBOCHUIO y4eOHOTO COIePKAHUS.

3HaHME XUMUHU CITY’KUT OCHOBOH ISl (POPMHUPOBAHUSI MUPOBO33PEHUS 00YUaIOIIerocs, ero
MPEJICTAaBICHUNA O MaTepUAIIbHOM €MHCTBE MUPA, BAXXHYIO POJIb UTPaAIOT (hOpMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSIX
pemeHust TNIOOANBHBIX MPOOJIEM YCTOMUMBOTO PAa3BUTHSL UEJNOBEYECTBA - CHIPHEBOH,
HHEPTeTUUECKOM, MUIEBON U 3KOJIOrHYecKoi 6e30IacHOCTH, MPOOIEeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peai3allii BO3MOXKHOCTEH JIJIsl CaMOpa3BUTHUS U (POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, € 001el 1 (PyHKIIMOHATFHONW TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIUICHHUS M TBOPUYECKHX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOl  NeATelNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCJIEIOBATENIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B TIIOBCEAHEBHOW JKHU3HM, Tak M B
npodecCuOHANBHOM e TeIbHOCTH;

3HAaKOMHT CO CeUn(UKOI HAyIHOTO MBIIIIJICHHUS, 3aKJ1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJISI1a
Ha EIMHCTBO MPHUPOJBI W YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAanoM B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOLUXCS;

crocoOcTByeT (HOPMHPOBAHHMIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHbIC HampaBlieHUS B OOYYEHHM XUMHU OOECIICUMBAIOTCS CHENU(DUKON coaepikaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIsIeTCA MeAarorndecky alaiTHPOBaHHBIM OTpaXKeHHeM 0a30Bo
HAYK{ XMMUU Ha OTIPE/ICJICHHOM JTarle ee Pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHMs OPHEHTHPOBAH HAa OCBOCHHUE
00y4aromKUMHUCS CUCTEMBI NTEPBOHAYAIBHBIX NOHATHH XMMHUH, OCHOB HEOPTaHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX TOHATHIA OPraHUYeCKON XUMHH.

Crpykrypa coiepaHHusl MpPOrpaMMbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k ee mzydenuto. CojeprkaHHe CKIAAbIBAETCS U3 CHUCTEMBl MOHATUH O XUMHUYECKOM



9JIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOM peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMIY MOCJIEI0BATEILHOTO Pa3BUTHs 3HAHWM HA OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOT'O YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuonnueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHUM aTOMa U XUMUYECKOU CBSA3U;

MpeICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAlluU BEIIECTB B pacTBOpax.

Teopernueckne 3HaHUSA pPAcCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEOBATEIBLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJHSS
GyHKIINY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BOZMOKHOCTEH MPAaKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl MO XHUMHUHU CIOCOOCTBYET (OPMHUPOBAHHMIO TPEICTABICHUS O
XUMUYECKON COCTAaBIAIOLICH HAYYHOM KApTUHBI MUpa B JIOTUKE €€ CHUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAyYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
MPOUCXOAMT C MPUBJICUCHUEM 3HAHUH U3 paHEee N3YUCHHBIX YUEOHBIX MpeaMeToB: "OKpyKarouui
mup", "buonorus. 5 - 7 knaccel" u "®uszuka. 7 knacc".

[Ipu n3yueHnn XUMUHN TPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XHUMUYECKOM HAYKH Kak
00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON JESTEIHLHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3a/aua y4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUHM - BaXXHEWIIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIMICHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS MIPU U3YYEHHUH BEIIECTB U XUMUYECKUX pEaKlui, B
dbopMUPOBAaHUM U DPA3BUTHH I[IO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATEIbCKOM AeATEeIbHOCTH, OCBOGHUHU MPaBHII 0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy u3yyeHMH XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS Ba)KHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

(dbopMUpOBaHHE HWHTEIUICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TNPUHSATHUIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KXU3HU;

HaINpaBJIEHHOCTh OOyYEGHHUS Ha CHCTEMaTHYECKOE TMPUOOIIeHHEe OOyJaronmxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEIIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IIO3HAHWS,
(bOpMHPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

oOecrieueHrne YCJIOBHH, CIOCOOCTBYIOIIUX TMPHOOPETEHUIO OOYJarONUMHUCS — OIbITa
pazHoOOpa3HOW ACSITENFHOCTH, TIO3HAHUS W CAMOTIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 Pa3JIUYHBIX BUJOB JCSITEIILHOCTH;

dbopmupoBanue o0mel (GpyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHClie YMEHUI O0BSCHSTH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO MUPA, UCIIONB3YsI 3HAHUS U OIIBIT,
MOJTy4YEHHBIE MPU M3YYEHUU XUMHUHU, IPUMEHATh UX MPHU PEUIeHUH MPOoOJeM B NMOBCEIHEBHOU
JKU3HU U TPYIOBOM JEATEIBHOCTH;

dbopMupoBaHue y oOydarolmuxcsi TYMaHUCTHUYECKHX OTHOILIEHUM, MOHMMAaHUA LEHHOCTU
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKM SKOJOTHYECKH LeJIeco00pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXKAKOUIEH MPUPOTHON
Cpelbl;

pa3BHUTHE MOTHUBALIMU K O0YyYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO HA
OCHOBE yCBOGHUSI OOIICUEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpodwis



Y HAIIPaBJICHHOCTH JabHEUIIIEr0 00yUIeHUSI.
OO111ee YnCIIo YacoB, PEKOMEHIOBAHHBIX JUISI U3YYCHUS XUMHUH, - 136 1acoB: B 8 kitacce - 68
yacoB (2 yaca B He/iel0), B 9 kiacce - 68 yacoB (2 yaca B HEJENIO).



Conep:xkanue yuyeOHOro npeamera « XumMus»
8 knacc
HCpBOHa‘-IEUH:HBIe XUMHWUYCCKUC ITOHATHUSA.

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YeJIOBEKAa. XUMHS B CUCTEME HayK. Tema u
BenecTBa. Gusnyeckue cBOCTBA BelleCcTB. ATperaTHoe cocTosiHue BemiecTB. [loHsiTue o Merogax
MO3HaHUS B XUMHH. UUCThIE BemecTBa U cMecH. CIOCOOBI pa3/iesIeHUsT CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE 1eMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
Y CJI0’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckasi opmysa. BaaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemlecTB. OTHocuTeNlbHass aTomMHass Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBas 10JIs1 XHMHYECKOI'0 2JIEMEHTA B COETUHEHMH.

KonuuectBo BemectBa. Mosb. Mossipaast Macca. B3aumMocBsi3b KOJIMYECTBA, MACChl U YKCTa
CTPYKTYPHBIX €IHHHII BemecTBa. PacueTsl mo GpopmynamMm XUMHUYECKUX COSTUHEHUH.

Ou3nYecKue W XHUMHUYECKHE SBJICHUS. XHUMHYECKas peakius M €€ MNPHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE ypaBHEHUs. Kinaccudukamums XUMUYECKUX PeaKui
(coenuHeHUs, pa3I0oKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

XHUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCY/0H, MpaBWIaMH pabOTH B
nabopaTopuu U MprUeMaMu OOpaIleHus ¢ 1a00paTOPHBIM 000pyIOBaHUEM, U3yUCHUE U ONIMCAHUE
(GU3MYECKUX CBOWCTB O0pa3lOB HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3ndecknx
(TmaBJeHWE BOCKA, TastHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIUS BOJIBI) U
XUMHUYECKHX (TOpEHHE CBEYM, MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aMMOACWUCTBUE MeJa C
KHUCJIOTOM) sIBJIEHUH, HAOMIOJICHUE U ONMMCAaHUE NMPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peaKlui
(paznmoxeHue caxapa, B3aUMOJIEHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapusi, pas3iioKeHue
ruapokcuaa menu (1) mpu HarpeBanum, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu mean (II),
H3ydeHUe CrocoOO0B pazfeeHusl cMecel (C TOMOIIbI0 MarHuTa, (GUIbTPOBAaHUE, BHITTAPUBAHUE,
TUCTWIUISIMS, XpoMaTorpadusi), MpOBEJEHHE OYMCTKH IIOBApEHHON coyM, HaAOMIOJEHUE H
ONKCAHHE PEe3yAbTATOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl,
CO3/1aHHE MOJIEJIEN MOJIEKYJI (ILIapOCTEPIKHEBBIX).

Baxuerive npencraBuTeNd HEOPraHMYECKUX BEIIECTB.

Bo3nyx - cmech razoB. CoctaB Bo3znyxa. Kucimopon - 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHUE CBOMCTBA (PEaKIIUu TOPECHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TOJNyYEHHs KHUCIOpoJAa B Jaboparopuu U
MpPOMBIIICHHOCTH. KpyroBopot kucnopona B mpupone. O30H - alioTporiHas MOIuUKaIus
KHCJIOPO/Ia.

TernoBoit 3ddexr xumMuyecKoW peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMHUYECKHUE peaKIuu. TOMIMBO: Yrojib M METaH. 3arps3HeHHe BO3JyXa, YCHJICHHE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CJIOS.

Bogopon - anemeHT u npocToe BeniecTBo. HaxoxaeHue Bogopoaa B mpupoe, pusndeckue
U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOCOObI noydyeHus. Kucnots! u conu.

Mosipablii 00beM ra30B. PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM.



®dusnyecknue cBoWcTBAa BOJAbl. Boma kak pactBoputenb. PactBopbsl. HacellieHHbIE |
HEHACBIIIICHHBIE PACTBOpPHI. PacTBOpUMOCTh BelIECTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHuecKue cBoiicTBa Boabl. OcHOBaHUA. Poilb pacTBOpPOB B MPHUPOAE U B JKU3HU
yesoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmveckux coenuHeHuit. Oxcuawl. Kimaccudukamuss OKCHIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCIIOTHBIE, aM(poTepHBIC) U HeconeoOpasytomue. Homenkmarypa
okcu0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne okCuaoB.

OcHoBanusa. Knaccudukaruss OCHOBaHWW: IEJIOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanmii. du3nueckue U XHMHUYECKHE CBOMCTBAa OCHOBaHUU. llomyuenue
OCHOBAaHM.

Kucnotel. Knaccupukanus kucnor. HomeHnknatypa Kucior. OU3NYECKUe U XUMHUYECKUE
cBoricTBa KucioT. Psaa akruBnoctu metamwioB H.H. bekerosa. [lomyyeHnne kucior.

Conu. Homenkiarypa coseil.

du3nyecKre U XuMUYeCcKre cBoicTBa cosel. [lonyuenue coneil.

['eneTnueckas cBA3b MEKIy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

XHAMHMUYECKUN HKCIIEPUMEHT: KAUYECTBEHHOE OINpENEICHUE COIEpKaHUs KHCIOpoJa B
BO3/yX€, MOJIy4YeHue, coOupaHue, paclio3HaBaHUe U U3yYEeHUE CBOMCTB KUCIIOPOJIa, HAOIIOICHHE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBUSI BO3HUKHOBEHHS U MPEKPAIICHUS TOPEHUs
(moxkapa), 0O3HAaKOMIIEHHE ¢ 00pa3IiaMu OKCUIOB U ONMCAHUE UX CBOMCTB, TIOJTy4YeHHUE, COOUpaHUe,
pacro3HaBaHHE U U3yUYEHHUE CBOMCTB BOJOPO/1a (TOPEHHUE), B3aUMOAECHCTBHE BOJIOPOAA C OKCUIOM
Meau (II) (BO3MOXXHO HCIIONB30BaHHWE BHJICOMATEpPHAIOB), HAONIOJCHHE OOpPa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HWCClIeIOBaHHE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3TMIHON
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJIE paCTBOPEHHOTO
BCIIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaulaMd (HAaTpueM U KajbllieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAOB), HCCIEIOBaHWE OOpPa3lOB HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOMIOJEHUE WU3MEHEHHUS OKPACKU WHAMKATOPOB B PACTBOpPAaX KHUCIOT U
1Hies0uel, u3ydyeHue B3aumoeicTeus okcuaa Meau (1) ¢ pactBopom cepHO KUCIOTBI, KMCIIOT €
METa/UIaMM, PEaKLUN HEWUTpaJIu3alud, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTaJjljla JAPYTUM M3 PACTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad MO TEeMeE
"Baxueiime Kaacchl HEOPraHUYECKUX COCTMHEHNN".

[lepuonuueckuii 3akoH u Ilepmoandeckass cucteMa XuMHueckux ssemeHtoB JI.M.
MenneneeBa. CTpoeHne aTroMoB. XuMHUUYecKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKkiuu.

[TepBbie MOMBITKH KIacCHU(PHUKAIIMN XUMUYECKUX dNIeMeHTOB. [ToHsATHE O TPYIaX CXOAHBIX
3JIEMEHTOB (IIE€JOYHbIE U IIEIIOYHO3EMETbHBIE METAUIbI, TaJIOTeHbI, UHEPTHBIE ra3bl). DJIE€MEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIC OKCUIBI M TUAPOKCHUJIBL.

Ilepnonnueckuit  3akoH. Ilepuogudeckas cucrema XuMu4eckux odnemeHros [I.H.
MenneneeBa. KoporkomepuoaHass W JMHHONIEpUOAHAs ¢opMbl [lepronanyueckoid CHCTEMBI
xumuueckux dnemeHToB J[.M. MenneneeBa. Ilepuonbl u rpynmnbl. DU3HYECKUA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTPOCHHUE JIEKTPOHHBIX
obOonoyek aromMoB mepBbIXx 20 xumuueckux osneMeHToB [lepuoanyeckoir cucremsl JI.M.



MenneneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA MO €ro mnoJioxkeHuto B [leproanueckoit
cucteme JI.1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TpymmaM MU InepuojaM. 3HaueHue llepmoanueckoro 3akoHa u
Ileproanueckoil CUCTEMBI XMMHMYECKHX DJIEMEHTOB Ul PAa3BUTHUS HayKu U npakrtuku. .M.
MeHneneeB - y4EHbIN U TpaXIaHuH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HeMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3B.

Crenensb okucneHusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKucIeHus
Y BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH JKCIEPUMEHT: HU3ydeHHE OO0pas3loB BEIIECTB METANIOB M HEMETAJIOB,
BSaHMOﬂeﬁCTBHe THUAPOKCHUA LIMHKA C PAaCTBOpAMU KHUCIOT U menoqel‘/'l, IMPOBCACHUC OIILITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHHe, peakiun
pa3NIoKEHUs, COCTUHCHHS ).

MexnpeaMeTHBIE CBSI3H.

Peanu3zanys MeXNpeAMETHBIX CBSI3€H MPH W3YYCHWH XUMHH B § KJIaCCE OCYIIECTBISETCS
Yepe3 UCTIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MMOHATHH, SIBIISIOIINXCS
CHUCTEMHBIMU JIJIsl OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIC OHIATHSA: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAOMIONEHHE, SKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEPEHHUE, MOJICIb, SIBICHUE.

®usnka: wmarepusi, aToM, OIEKTPOH, TIPOTOH, HEHTPOH, WOH, HYKIHI, W30TOIbI,
PaTMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKHH 3apsij, BEIIECTBO, TEJNO, OOBEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (GU3NYECKHE BEIUYUHBI, CIUHUIBI M3MEPEHHs, KOCMOC, IUIAHETHI,
3Be3ab1, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaJIbl, TOPHBIE IIOPO/IbI, TIOJIE3HbIE HCKOTIAEMbIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 kjaacc
BemecTBo n xuMuueckasi peakifusi.

Ilepuonnueckuin  3akoH. Ilepuogudeckas cucrema XuMuYeckux odnemeHroB [I.H.
MengaeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoii cucteMe U CTPOEHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJBl XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKHUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XHMHYECKHE CBOMCTBA
BEUIECTB, OTHOCSIIMXCSA K pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHUI, IeHeTH4ecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccupukanuss XMMHYECKHX pEaKIMid MO pa3iuYHbIM MPHU3HAKaM (110 YHUCITY U COCTaBY



YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3D (PEKTyY, M0 M3MEHEHUIO CTENIeHEH OKUCIICHUS
XUMHYECKHX DJJEMEHTOB, IO OOpPaTUMOCTH, [0 VYYacTHUIO KaTamu3aropa). OJK30- H
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHHUSI.

[ToHATHE O CKOpPOCTH XUMHYECKOH peakiuu. IloHsTHE 00 OOpaTHMMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuse. [lonsaTiue o xumMuyeckoMm paBHOBecHH. PaKTOPHI, BIAUIIONINE Ha CKOPOCTh XUMHUYECKON
peakury U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OJJIEKTPOHHBIN OalaHC OKHUCIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCTOIH30BAHIUEM METO/Ia AIEKTPOHHOIO OasiaHca.

Teopus >ME€KTPOAUTHUECKON AMCCOLMAIMHU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHU3M JUCCOLMAIUU BEIIECTB C PA3IMYHBIMU BUAMH XUMHUUYECKOU CBsA3U. CTeneHb
mucconuanuu. CUIbHBIE U cTTa0bIe SJIEKTPOIUTHI.

Peakiuu nmonHoro oOMeHa. YcClIOBHS NMPOTEKaHUS PEAKIMA WOHHOTO OOMEHA, TOJIHBIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHU M COJIEH B CBETE
NpeCTaBlICHU 00 3JIEKTPOIUTUYECKON Auccoruanuu. KauecTBeHHbIE peakIMu Ha HOHBI.
[TonsTe o ruiponn3e comeu.

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMJICHHE C MOJACISMU KPUCTAIUIMYECKUX PEIIeTOK
HCOPTaHUYCCKUX BCIHICCTB - MCTAJIJIOB U HCMCTAJIJIOB (Fpa(bI/ITa u aHMaSa), CJIOXKHBIX BCUICCTB
(XJI0puIa HATPUs), KCCTIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKITUH OT BO3IEHCTBUS
pa3nUYHBIX (PAKTOPOB, HCCIEIOBAHUE SIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIiecca
JIMICCOIIMAIINU  KHCJIOT, MIeJoYe W coyiell (BO3MOXHO HCITOJb30BaHUE BHICOMATEPHAIIOB),
NPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKKA TMPOTEKAHHs PEaKIWid HOHHOTO OOMeHa
(oOpa3oBaHue ocalka, BBIIEICHHE Trasza, 0Opa3oBaHHE BOJIbI), OMBITOB, HILTIOCTPUPYIOIINX
PUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTENIFHBIX ~pEaKIUil (TOpeHUe, pEaKIuu pPa3IoKCHHS,
COCIMHEHUS ), PacliO3HABAHNE HEOPTAaHWMYECKHUX BEIIECTB C TIOMOIIBI0 KAYeCTBEHHBIX PEaKIIUN Ha
HOHBbI, pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4.

Hewmeranne! 1 ux COCAUHCHUA.

OOmast xapakTepucTuka TajioreHoB. OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEepHBIC
crernieHu okucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA TMPOCTHIX BEIIECTB - TaJIOTCHOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJyopa (B3aUMOACHCTBHE C MeTaJJIaMH, HEMeETaJllIaMH,
mienoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYCHHE,
npuMeHeHue. JleificTBrUe XJiopa 1 XJ0pOBOIOPO/Ia HAa OpraHU3M 4YelioBeKa. BaxkHeime XJI0puibl
U UX HAXO0XJECHUE B IPUPO/IE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHHUS.

Crpoenue u pu3nueckre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U Cepbl. AJUIOTPOIHbIE
MOIUGHUKAIIMM KHCIOpoJa M cepbl. XMMHUUYECKHe cBoicTBa cepbl. CepoBOAOPOA, CTpPOCHHE,
duznyeckue U xumudeckre cBoicTBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnora, GU3MYECKHEe M XHUMHYECKHE CBOMCTBa (OOIMME Kak MpEICTAaBUTENs Kiiacca
KUCTIOT U cienuduueckne). XuMUYECKHE PEeaKIINH, Jie)Kallue B OCHOBE MIPOMBIIIIJIEHHOTO crioco0a
nonydeHusi cepHod KuciaoThl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAsI PEaKIUs Ha
cynbdar-uoH. HaxoxxaeHue cepbl M €€ COCOTUHEHUH B MpHpoJe. XUMHUYECKOE 3arpsi3HEHHE



OKpY’Kalolled Cpeapl COECJUHEHUSMHU cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3JyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHUSI.

OOmast xapakTepuCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIEC CTETIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHHEe B MpHpoJE, (PU3NYECKHEe U XUMHUYECKUe cBoicTBa. Kpyrosopot
a3oTa B IpUpoJie. AMMMAK, €ro (pu3n4ecKkre 1 XMMUYECKHE CBOMCTBA, IIOTY4YE€HUE U IPUMEHEHUE.
Conu ammoHus, X (prU3HUYecKre U XUMHUUECKUE CBONCTBA, MpUMeHeHue. KauecTBeHHas peakuus
Ha MOHBl aMMOHHA. A30THas KHCIIOTa, €€ IMOJIydyeHHue, (pU3MUecKue U XMMHUYECKHE CBOMICTBa
(obmme Kak MpeAcTaBUTENS Kilacca KUCIOT W cnenuduueckue). VMcnonb30BaHWE HUTPATOB U
coJIeil aMMOHUS B KaUYeCTBE MUHEPAIBbHBIX yI00peHN. XUMUYECKOe 3arpsi3HEHHE OKPYKatolIeH
Cpelbl COeAMHEHMSIMH a30Ta (KUCIIOTHBIE JIOXK/IH, 3arpsiI3HEHUE BO3/1yXa, IOYBHI U BOJIOEMOB).

®ocdop, ammorponHsie Mogudukanuu (ocdopa, Guznyeckrne U XMMUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u dhocdopHas kucioTa, GU3NIECKUE U XUMUUECKUE CBOHCTBA, MOJIyUYCHUE.
Hcnonp3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX yIOOPESHUN.

OO6mrass xapakrepuctuka diemMeHTOB I[VA-rpynmbl. OcCoOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHbIE CTENIEH! OKUCIIECHUS.

VYraepon, amioTponHble MOAM(HKALMK, pacIpOCTpaHEHHE B MpHUpPOAE, (pu3HuecKue u
XUMHYecKkHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupone. OKcuabl yriepoja, ux
¢u3uueckne M XUMHUYECKHE CBOWCTBA, MACWCTBUME HA JKUBBIC OPraHU3MBI, IOJY4YEHHE U
NpUMEHEeHHEe. DKOJOrmyeckre MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoxa (IV), rumoresa
r7100abHOTO TOTEIJICHUsT KIMMaTta, MapHUKOBBIA 3¢ (dekT. YroiapbHas KHCIOTa M €€ COJH, UX
¢u3nueckne U XMMHUYECKHE CBOMCTBA, MOJIy4YeHHE M IpUMeHeHHe. KauecTBeHHas peakius Ha
KapOOHaT-MOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM
XO35IMCTBE.

IlepBoHauanbHble MOHATUSA 00 OPraHMYECKHUX BEIECTBAX KaK O COEAMHEHUSX yriepoja
(MeTaH, 3TaH, TUJIEH, alleTWIEH, TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKI
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MPOAYKTHI X HepepaboTKku (OEH3HH), UX POJIb
B OBITY M TPOMBIIIICHHOCTH.

[ToHsATHE O OMOJOTMYECKH BAXKHBIX BELIECTBAX: XKMpaxX, O€NKax, YIJIeBoAax - U UX POJU B
KHU3HH yesioBeka. MaTtepraibHOE eIMHCTBO OPTaHUUECKUX U HEOPraHUYECKUX COSAMHEHU.

Kpemunii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, TOJYYCHHE U TIPUMEHEHUE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM kucioTe. CHUIMKaThl, UX HCIOIb30BaHUE B OBITY, MEJUIMHE, TPOMBIIUICHHOCTH.
Baxuelilmue cTpouTenbHble MaTepHaibl: KEpPaMUKa, CTEKJIO, LIEMEHT, OETOH, >XelIe300€TOH.
[Tpob6nembl 6€30aCHOTO UCIIONB30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEIHEBHOM KU3HU.

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHe OO0pasllOB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCIIOTBI, NPOBEACHHWE KAYECTBEHHBIX PEAKIMH Ha XJIOPUIA-UOHBI M HaOJIOJCHHE
NPU3HAKOB HMX TMPOTEKAHMs, OIBITHI, OTpaKaromue (QHU3MUECKHe W XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COECTUHEHHH (BO3MOXKHO HCIOJIb30BaHHE BUAEOMATEpUaIOB), O3HAKOMIICHHE C
obOpasmamMu XJOpHUI0B (TaJIOTEHHUIOB), O3HAKOMJICHHE C O0pa3llaMHu CEephl U €€ COCAMHCHUSMHU
(BO3MOXHO MCTIOJIb30BAHUE BHIEOMATEPHAIIOB), HAOJI0ICHHE TTpoliecca O0yTrIIMBaHUs caxapa Mo/
JICUCTBUEM  KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3Y4€HUE XHUMHUYECKHMX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEICHHE KAYECTBEHHON peakuuu Ha CyabpaT-uOH H
HaOJIo/IeHNEe TpU3HAKa ee NMPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMH CBOMCTBAMH a30Ta,
dochopa 1 ux coequHEeHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), 00pa3aMu a30THBIX



u (GochOpHBIX yHOOpECHHH, TMONyYeHHE, COOMpaHHWE, PACIO3HABAHME W HM3YYCHHE CBOMCTB
aMMMaKa, MPOBEICHUE KAYEeCTBEHHBIX PEaKIHMii Ha MOH aMMOHHS M (ocdar-uOH U U3ydeHHE
IIPU3HAKOB UX IIPOTEKAHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), U3yUYECHHE MOAENCH KPUCTANTUIECKUX PELIETOK
anMasa, rpaguTta, QpyuiepeHa, 03HaKOMIICHHE C IPOIIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MIPOTUBOrasa, ojJyuyeHne, cCoOupaHue, paco3HaBaHue 1
M3Yy4YeHHE CBOMCTB YIJIEKUCIOrO rasa, MpOBEJEHHE KayeCTBEHHBIX peakluil Ha KapOOHaT u
CHUIIMKAT-MOHbl M W3Y4YCHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 3aJay 1o TeMe "Baxueiimme
HEMETaJUIbl U UX COeTUHEHUs".

MeTamisl 1 uX COCIUHCHHUA.

OO01mas XxapakTepuCTHKa XUMHUYECKIX JIEMEHTOB - METAJJIOB HA OCHOBAHUU MX TIOJIOKEHUS
B Ilepuonnueckoit cucreme xumuueckux sieMeHToB J[.M. MenpaeneeBa U CTpOeHUs aTOMOB.
Crpoenne MeramioB. Meramndeckass CBs3b M METAJUIMYECKas KPUCTAUIMYECKAs] PEIIETKA.
DJIEKTPOXUMHUYECKUN pAl HanpsKeHWl MeTamioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaiioB. O0mue crnocoOsl MoydyeHus MeTawioB. [loHsTHe 0 KOppO3uM METalsIoB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[I{esrounble MeTaILIBL: ITOJIOXKEHUE B [leprnoanyeckol cucteMe XuMHU4YeCKUX 311eMeHToB [ 1.
MeneneeBa, CTpOE€HHE HX aTOMOB, HaxoXJeHue B mpupoje. dusznyeckne U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCINHEHUN.

[Ile1ouHO3eMENBHBIE METAJTBI MArHUI U KaJbLIMii: TTosokeHue B [lepuoanyueckoil cucreme
xumudeckux snemeHToB JI.M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXxOXJACHUE B MPUPOJIE.
dusnyeckre U XUMHUYECKUE CBOMCTBA MarHus W Kajdblysa. BakHelIye coequHEHUS KaJIbIUS
(oxcua, THAPOKCH, CONH). JKECTKOCTh BOJIBI M CITIOCOOBI €€ YCTpaHEHHS.

AmoMuHuii: nonoxxeHue B llepumonnueckoil cucreme Xxumudeckux 3iemeHtoB .M.
Mengeneesa, CTpOEHHE aTOMa, HaXOXJAEHUE B npupoae. PU3nYecKUe U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepmoanueckoit cucreme xumuueckux snemeHtoB J[.H.
MenneneeBa, CTpOEHHUE aTOMa, HAXOXKACHUE B Mpupojae. Pu3Nueckue 1 XMMHYECKHUE CBOMCTBA
xkenesa. Okcunbl, THAPOKCUABI U conu conn kenesa (II) u sxenesa (I1I), ux cocra, cBolicTBa U
MOJIyYEHHE.

XUMUYECKUI SKCHEPUMEHT: O3HAaKOMJIEHHE C O0pa3laMd METaUIOB U CIUIaBOB, HX
GU3NYECKUMU  CBOWCTBAMH, W3Y4YCHHE pPE3yJbTAaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 0OCOOEHHOCTEN B3aMMOACHCTBHS OKCHAA KATBIUs M HATPHSI C
BOJIOM (BO3MOXXHO MCHOJB30BaHUE BHJIEOMATEPHANIOB), UCCIEIOBAaHUE CBOMCTB KECTKOW BOJIBI,
mpoliecca TOPEHHUsl JKelie3a B KHUCIOpoAe (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIIMi Ha HOHBI (MarHus, KaJblus, AIIOMUHUS, [INHKA,
xenesa (II) uxenesa (111), mequ (11), HaGroaeHNE U ONTMCAHKE TPOIIECCOB OKPAIIMBAHUS TUIAMEHH
MOHAMM HATPUS, KaJlus U KalblKs (BO3MOXKHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB), HCCIIEIOBAHNE
aM(pOTEepHBIX  CBOWCTB THAPOKCHAA  AIIOMHUHUS U THAPOKCHAA IIMHKA, pelIeHue
AKCIEPUMEHTAJIBHBIX 3aa4 0 TeMe "BakHelne MeTaibsl U UX COeIMHEHus" .



XUMUA U OKpYKaromias cpena.

BemiectBa u Marepuasibl B ITOBCEIHEBHOM KU3HU 4YeEJIOBEKA. be30macHOe MCHoJIb30BAHUE
BEIICCTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomip MpuU XUMHUYECKUX OXKOrax H
OTpAaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpenbl (mpenenbHas T0nycTuMasi KOHLEHTpalus
BemecTB (nanee - [1J1K). Poib XxuMun B pemeHuH SKOJIOTHIECKUX TTPOOIEM.

XUMUYECKHI SKCIIEPUMEHT: U3ydyeHUue 00pa3loB MaTepHUajoB (CTEKJIO, CIUIaBbl METALIOB,
MOJIMMEPHBIE MaTepUAIIbI).

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H NMpU M3y4eHHHM XUMHHU B 9 Kilacce OCYILECTBIISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK M MOHATHUH, SBISIOIIUXCS
CHUCTEMHBIMH ISl OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIC OHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CHHTE3, Kiaccu(uKamusi, TEePUOJUYHOCTh, HAONIONEHHE, SKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MATCPHAITBL.

®dusuka: wmarepus, aToM, OJJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJICKYJIa, DJICKTPHUECKUH  3apsii, TPOBOJHUKH, IOJIYIPOBOIHUKH,
JTUBJIICKTPUKH, (HDOTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHWE BEUIEeCTBa, TIas,
pacTBOp, pacCTBOPUMOCTh, KPUCTAJUINYECKAS PEIIETKA, CIUIABbI, (PU3HMUECKUE BEINYMHBI, €TMHHIIBI
U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IJIaHETHI, 3Be3/1bl, COHIIE.

buonorus: ¢orocuntes, apixaHue, Ouocepa, IKOCUCTEMa, MUHEpaIbHbIE yI00peHus,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadms: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TTOPOIBI, TIOJIE3HBIC UCKOTIAEMEIE,
TOILJTUBO, BOJTHBIC PECYPCHI.



Iliianupyemble pe3yJibTaThbl OCBOCHUS Y4eOHOT 0 mpeaMeTa « XUuMHU»
JINYHOCTHBIE Pe3yJbTAThI
1) naTprOTUYECKOrO BOCIIUTAHHUSA:

LIEHHOCTHOI'0 OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HacCJICIUO, INTOHMMAaHHA 3HAYCHHA XHMH‘-IGCKOﬁ HayKI/I B JKHU3HHU COBpeMeHHOFO 06H.[€CTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(pOpPMAIMEH O MEPEIOBBIX JOCTHKECHUSAX M OTKPBITHIX
MHUPOBOH M OTCYSCTBCHHOW XWMHH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpOMCTBE
MHUpa 1 O0IIEeCTBA;

2) rpa)X1aHCKOTO BOCITUTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMAax M IIPaBUWIaX MEXIWYHOCTHBIX OTHOILICHUN B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPYECKON U IPYTrUX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JIeATEILHOCTH IPH BBINOJHEHUHM Y4EOHBIX, [MO3HABATEIbHBIX 3334, BBINOJIHEHUH
XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHUHU y4EOHBIX NMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMaHHIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOH y4yeOHOH JesTeabHOCTH, FOTOBHOCTH OLIEHUBATh CBOE
MIOBEJICHUE U ITOCTYIIKY CBOMX TOBAPHILEH C NO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C y4ETOM
OCO3HAHHUS MOCIIECTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O [TO3HAHUS:

MUPOBO33PEHUECKHX  NPEACTABICHUM O  BEIIECTBE W  XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH MU COCTABIISIIOUIUX OCHOBY JUJIsi
MOHUMAaHUS CYITHOCTH HAYYHOH KapTUHBI MUPA, TIPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MIPUPOJIBI, B3AUMOCBSA3IX YEJIOBEKA C MPUPOTHON CPEIOi, O POIM XUMHUH B MTO3HAHUH
3THUX 3aKOHOMEPHOCTEM;

MMO3HABATEIPHBIX MOTHBOB, HAIMPABICHHBIX HA IIOJYYECHHE HOBBIX 3HAHWK IO XUMUH,
HEOOXOAUMBIX ISl O0BSICHEHUST HAOIIOaEMBIX TTPOIIECCOB U SBJICHHIA;

MMO3HABATEIPHOM, MH(POPMAIIMOHHON W YWTATEIhCKOW KYJIbTYpPHl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMU TEKCTaMM, CIPAaBOYHOW JUTEpPaTypoOil, JOCTYNHBIMU
TEXHHYECKUMHU CPEICTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYYeHHI0 W TO3HAHWIO, JII0O03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOEKTHON M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOY4CHHS B JaJIbHEHIIIEM;

4) popMupoBaHus KyJIbTyphI 3J0POBbS:

OCO3HaHUSI ICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 JKU3HHM, OCO3HAHUS IIOCIEACTBUI W HENPHUATHS BPEIAHBIX MPUBBIYCK
(ynotpeOnieHHsT aJKOrojsl, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJICHHS IPaBHI
0€30MacHOCTH MpU OOPAIICHUH C XUMHUUECKUMH BELIECTBAMU B OBITY U peabHOM KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:



WHTEpeca K MPAaKTHIECKOMY M3YYCHHIO MPOodeCcCruid U Tpyia pa3IMuHOTO POJIa, YBAKECHUE K
TPYAY ¥ pe3yibTaTaM TPYAOBOH ACSITEILHOCTH, B TOM YUCJIC HA OCHOBE IPUMEHEHUS MPEMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHOTO BHIOOpAa WHIWBHIYaTbHOW TPACKTOPHH MPOIOHKCHUS
o0pa3oBaHUS C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MpO(EeCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH QIalITUPOBATHCS B MPO(ECCUOHATIBLHOU cpeie;

6) PKOJIOTUYECKOTO BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPO/IE KaK UCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBaHMs, MOHUMAHUS IIEHHOCTH 3/I0pPOBOro M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHUS IICHHOCTH COOJIOACHHMS TIPABIII 0€30IAaCHOTO MOBEJCHUS MIPH paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYAIUSAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOJTydaeMble TIPU U3YYCHUN XUMHUH, I PEIICHUs 3a1a4,
CBSI3aHHBIX C OKPYKAIOLIEW MPUPOIHON CPEIOM, MOBBIICHUS! YPOBHS KOJIOTHUYECKON KYJIbTYpHI,
OCO3HaHHUS ITI00abHOTO XapaKTepa SKOJOTHUYECKHUX MPOOJIeM U MyTel UX pelieHus: HoCpeCTBOM
METO/I0B XMMHHU;

9KOJIOTHUYECKOI'O0 MBIIIJIEHUSI, YMEHHsS PYKOBOJCTBOBATbCS KM B II03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

MetanpeameTHble pe3yJibTaThI

B cocraBe MeranmpeaMeTHBIX pPe3yJIbTAaTOB BBIACISIIOT 3HAYUMbIE ISl (OPMUPOBAHUA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUIM, TUNoTe3a, (HakT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYroe), KOTOPhIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 3THX MPEAMETOB (hOPMUPOBATH NMPEACTABICHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U yYHUBEpCalbHble yuyeOHbIe ACWCTBUS (ITO3HABaTEIbHBIC,
KOMMYHHKATHBHBIE, PETYISATHUBHBIC), KOTOpbIE OO0ECIEeYMBAOT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY  IUJJAHMPOBAHUIO M OCYLIECTBICHHIO  Y4€OHOH  JIESTENBHOCTH.
MertamnpenMeTHbIe pe3yabTaThl OCBOCHHA 00Pa30BaTENbHONW MPOTrPaMMBI MO XMMHUHU OTPAXKaroT
OBJIQJICHHE YHUBEPCAJIbHBIMU NIO3HABATEIbHBIMU JEHCTBUSAMH, B TOM YHUCIIE:

1) 6a3oBbIe JTIOTHYECKUE JECHCTBUS:

YMEHHE HCIOJIb30BaTh MPHEMbl JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUM 3HAHMIA:
PacKpBIBATh CMBICIT XUMHUECKUX MOHATHH (BBLIEIATH X XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMIMOCBSI3b C JPYTMMHU TOHSTUSIMHU), HCIIOJNB30BATh TMOHATUS JUISI OOBSICHEHUS OTACIBHBIX
($aKTOB U SABJICHUIA, BRLIOUPATh OCHOBAHUS U KPUTEPHH IS KIacCU(DUKAIMN XMMHUYECKHUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU
U3Y4YEHUsl, CTPOUTH JIOTUUECKHE PACCYXACHUS (MHAYKTUBHBIC, NEAYKTUBHbIC, N0 AHAJIOTHH),
MPOBOJAUTD BBIBOJIbI U 3aKIIOUEHNUS;

yYMEHHE MPUMEHATh B TpOIecCe MO3HAHUS MOHATHS (TPEeIMETHbIE U METanpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NPeoOpa3oBBIBATh MIMPOKO
NPUMEHSEMbIE B XUMUU MOJICJIbHBIE MPEACTABICHUS - XUMHUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XuMHueckass (opMmyna W ypaBHEHHE XHMHUYECKOH peaklUud - TMpH pEleHUH YydeOHOo-



MMO3HaBaTCJIbHbBIX 3aJa4, C Y4YCTOM OTHUX MOJCIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIITH U
XapaKTCPHU30BaTh CYHICCTBCHHLIC IMPU3HAKH HU3YYaCMBIX O0OBEKTOB - XMMHUYECKHX BCIICCTB U
XUMHUYCCKUX peaKuHﬁ, BBISBJIIATD 06H_[I/Ie 3aKOHOMCPHOCTHU, NPUYINHHO-CJICACTBCHHBIC CBIA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX MTPOILIECCAX U ABJICHUAX,

2) 6a30BbIC UCCICAOBATEIIBCKUC NCHCTBUS

YMEHHUE HCIOJIb30BATh ITOCTABJICHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYK/ICHMUII;

MpUOOpETEeHNE OMbITa MO TUIAHUPOBAHUIO, OPraHU3AlMU U TPOBEACHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB: YMEHHE HAOII0JaTh 32 XOJIOM IPOIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOABI MO pe3ylbTaTaM IMPOBEJACHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIIAHHON padoTe;

3) pabota ¢ uHpOpMaLUEii:

yYMEHHUE BBIOMpPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH(MOPMALIMIO pa3IMUHBIX BUIOB
1 GOpM IIPECTABICHUS, NOIYyIaEMYIO U3 Pa3HbIX MCTOUHUKOB (HAyYHO-TIOMYJISIpHAst IUTepaTypa
XMMHUYECKOT0 COZIEPIKaHUs, CIIPAaBOYHBbIE T0COOUs, pecypchl IHTepHeTa), KpUTUUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO MH(POPMALUIO;

YMEHHUE NMPUMEHATh pa3IMYHbIe METOJIbI M 3alIPOCHI NPH MOUCKE M 0TOOpEe MHPOPMALUHU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOUMBIX ISl BBIOJHEHHS YU€OHBIX U TIO3HABATENIbHBIX 3a/1a4
OTIpPENIeJICHHOr0 THUIMA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHUE KYIbTYPOIl aKTUBHOTO MCIOIb30BAHUS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY THpeAcTaBICHUS
UHQOpPMALMU M WUIIOCTPUPOBATH peEIlaeMble 3a/add HECIOXKHBIMU CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpa UKk U UX KOMOUHAITUSIMH,

YMEHHE HCIIOJb30BaTh M aHAJIM3MPOBATH B IIpolecce Y4eOHOM M HccleloBaTeIbCKON
NESITeIbHOCTH HH(OPMALIMIO O BIMSIHUY MPOMBIIUIEHHOCTH, CEILCKOIO X034HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKaroLel IPUPOJHON Cpebl;

VY obyuaromerocs OyayT chopMHUpPOBaHBI CIAEAYIONINE YHUBEPCAILHBIE KOMMYHUKATHBHBIC
JEUCTBUS:

yMEHHE 3a/laBaThb BOMPOCH (B XoA€ Jauaiora W (Wiau) JAUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

MPUOOpPETEHUE OMBITA IPE3CHTAIIMH PE3YIbTATOB BHIMOJIHEHNUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JJAOOPATOPHOUN PAOOTHI IO MCCIICIOBAHNIO CBOWCTB BEIIECTB, yUeOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO  CBEpCTHHKAMH  IIO3HABATEILHOM WU
HCCJICIOBATENILCKOM NIEATEIHbHOCTH TPU PEIICHUH BO3HHKAIOMIMX MpOoOJieM HAa OCHOBE yuera
0o0IIMX WHTEPECOB U COIJIACOBAHUS TO3HIHKA (00CYX)AeHHs, 0OMEH MHEHHSIMH, "MO3TOBBIC
TYpMbI", KOOPAUHALIMS COBMECTHBIX JECUCTBUM, OMIPEACICHUE KPUTEPHUEB IO OLICHKE KayecTBa
BBITIOJITHCHHOU PaOOTHI M IPyTHE);



VY obyugatomerocss OyayT copMUpOBaHBI CIEAYIOIINE YHHUBEPCATBHBIE PETYISITUBHBIC
JEUCTBUSA:

YMEHHE CaMOCTOSITENIBHO OIPENEIATh LEIN JAEATENbHOCTH, IUIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOosnee 3P PeKTUBHBIE CIOCOOBI peIIeH!s yYeOHBIX U T03HABATEIbHBIX 33/1a4, CAMOCTOSITEIILHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM ICHUCTBUIM MTPHU BHITIOJIHEHUH 3aTaHUI
C YYeTOM IIOJIy4eHMs] HOBBIX 3HaHMM 00 HM3ydyaeMbIX OOBEKTaX - BELIECTBAX M PEaKIUsX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asBICHHON LENH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3a/1aHUM.

IIpenmeTHble pe3yIbTaThl

K xkoHny o0yuenusi B 8 kiiacce 00y4aromuiicsi MoJIyquT cJiexyouue npeamMeTHblie
pe3yJabTaThl:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMUYECKUX TIOHSTHUH: aTOM, MOJIEKYJa, XUMHUYECKHM
AJIEMEHT, MPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOJHOPOAHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOIIb,
MOJIIpHasi Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHUHU, MOJISIPHBIM 00beM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCICHHS, XUMUYECKast
peakuus, KiaccuUKanUs peaklUuid: peakiUy COeIWHEHHUs, PEaKUHUU pPAa3I0KEHUs, PeaKiuu
3aMEIICHHs, PeaKni 0OMEHa, PK30- U SHIOTCPMHUECKHUE PEAKIINH, TEII0BOU 3 (EeKT peakmuu,
SIIPO aTOMa, DNIEKTPOHHBIN CIIOW aToMma, aTOMHAasi OpOUTAllb, paauyC aTOMa, XUMHYECKasl CBS3b,
MOJISIpHAsl U HETOJSpHAs KOBaJCHTHAsl CBs3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIIHsI) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATUN ¥ IPUMEHSTH YTH MOHITHS
IIPU ONMCAHUU BEUIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIHMKY JUIsl COCTaBIE€HUs (DOPMYI BEIIECTB U ypaBHEHUN
XUMHYECKUX PEaKIUM;

ONpEAENATh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApHBIX COEIWHEHUSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, MPUHAJICKHOCT BEIIECTB K OMPEICIICHHOMY
KJIACCy COCAWHECHHWA MO QopmynaMm, BHJ XUMHUYECKOW CBS3M (KOBaJCHTHAasT W HOHHAs) B
HEOPTaHMYECKUX COCTMHCHHUSX;

packpsiBaTh cmbici [lepuoanueckoro 3akona JI.JMI. MeHnneneeBa: OeMOHCTPpUPOBATh
MOHUMAaHUE MTePUOTUIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX TIOJIOKEHUS B
[Tepuoanueckoit cucteme, 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHMsI, 3aKOHa ABOTaJpo, OMUCKHIBATh U XapaKTepU30BaTh TaOIUYHYIO0 (HOopMy
[Tepronnueckoi CHCTEMBI XUMUYECKHUX 3JIEMEHTOB: Pa3Invarh MOHATHS "TaBHas noarpymnmna (A-
rpymmna)" u "mo6ounas moarpymma (b-rpynma)", manpie w OOJBIINE TMEPUOIBI, COOTHOCHTH
o0o3Ha4YeHHsI, KOTOpbIe UMEIOTCs B Tabnuie "[leprogudeckasl cucTeMa XUMHUECKUX JIEMEHTOB
J.W1. MenpeneeBa" ¢ 4UCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XUMUYECKUX DJIEMEHTOB
(cocTaB u 3apsn sapa, 00IIee YHCIIO FIEKTPOHOB U PACTIPEIeIICHUE UX IO SJIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XHMHUYECKUE
peakiuu (Mo YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TETIOBOMY d(DdeKTy);

XapaKTepu30BaTh (OMUCHIBAThH) 00IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUNYHBIX KJIACCOB,



MOATBEPIK/Iasl OTMMMCAHKE TPUMEPAMHU MOJICKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUUECKHIX
peaKuuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAaueCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO OO
XUMUYECKOTO 3JIeMEHTa 1Mo (opmysie COeAMHEHHWs, MAacCOBYIO JIOIIO BEIIeCTBa B PacTBODE,
MIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMHUYECKOM peaKIlnu;

MIPUMEHATh OCHOBHBIC ONEPAIMM MBICTUTEIBPHOU JEATEIPHOCTH - aHAIW3 W CHHTE3,
cpaBHeHHEe, OOOOIIEHHWE, CHUCTEMaTH3aluio, KIacCU(HUKAlNUIO, BBIABICHHE MPUIUHHO-
CJICICTBEHHBIX CBSI3€H - JJII M3yUEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIMiA, €CTeCTBEHHO-
Hay4YyHbIE METOJbI TMO3HAHUS - HAONIOJEHUE, H3MEpPEHHEe, MOJICIMPOBAHUE, JKCIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHYECKOH TMOCYyIo W JTabOpaTopHBIM
000pyI0BaHNEM, a TaKKe MpaBUiIaM OOPAICHHs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKITUSIMHU
MO0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX ONBITOB 110 TOJYYCHUI0O H COOMpaHUIO
ra3000pa3HbIX BEMICCTB (BOAOPOA U KHCIOPO/Ia), IPUTOTOBIICHUIO PACTBOPOB C OMPECICHHOM
MaccoBOM JIOJIE PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOJUTH XUMHUYECKUC
OKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO HHIUKATOPOB
(maxmyc, penondranenH, METHIOPAHX U APYTHe).

K xoHny o0ydenusi B 9 ki1acce 00y4aommiicsi OJY4YHT cIeAYyIOIIHE PeIMeTHbIe
pe3yJabTaThl:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX IOHATHHM: XUMHUYECKMM DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHHOH, IPOCTOE€ BEIIECTBO, CIOKHOE BEHIECTBO, BAJIEHTHOCTB,
AJIEKTPOOTPHULIATENBHOCTb, CTENEHb OKUCJIECHMS, XMUMHMUYECKas peakius, XUMUYECKas CBs3b,
TETUIOBON AP QEKT peakiiu, MOJb, MOJISIPHBIN 00BEM, pacTBOP, HJIEKTPOIUTHI, HEIICKTPOIUTHI,
AIIEKTPOIMTUYECKAsT JUCCOIMALUSA, PEAaKUUU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOPATUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCICHME U BOCCTAHOBJICHHE, AJIJIOTPONMs, aM(pOTEPHOCTb,
XUMHYECKasl CBA3b (KOBAJEHTHAs, WOHHAas, METANIMYECKas), KPUCTAJUIMYECKas pelleTKa,
KOPpO3Usl METAJJIOB, CIUIABBl, CKOPOCTb XHMHUYECKOW pEakUuu, NPENCIIBHO JOIyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATUN Y IPUMEHSTH 3TH NOHSTHS
IIPY OIIMCAHMU BELIECTB U UX IPEBPAIICHUN;

UCTOJIb30BATh XUMUUECKYIO CUMBOJIMKY JJISi COCTaBICHHUS (POPMYJT BEIIECTB U YpaBHEHUI
XAMHYECKUX PEaKIUM;

OIIPEAEIATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XMMHYECKHX JJIEMEHTOB B COCAMHECHHAX
Pa3IUYHOIO COCTaBa, NMPHHAJUIEKHOCTh BEIECTB K OIPEICICHHOMY KIACCy COCIMHEHUN IO
(dopmynaM, BUJ XMMHUYECKON CBA3M (KOBaJEHTHAs, HOHHAsI, META/NINYECKasl) B HEOPIraHUYECKUX
COEJMHEHUSX, 3apsi] MOHA M0 XUMHUYECKOH (Qopmylie, XapakTep Cpeibl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHNN, TUI KPUCTAJUNINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cmblch [lepuonudeckoro 3akoHa J[.M. MenneneeBa U 1€MOHCTPUPOBATH €0
NOHMMAaHME: OIMCHIBATh M XapaKTepu3oBaTh TaOnuuHyto (opmy Ileproauueckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3inyarh MOHATHS "TiaBHas moarpynna (A-rpynma)" um "moGouHas



noarpynma (b-rpynma)", manple ¥ OoNbIIME TEPHOIBI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIC
UMEIOTCS B TICPUOJUYECKON TaOyuile, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/Ipa, O0IIee YHUCIIO0 JIEKTPOHOB U pacIipe/ie]ICHHE UX 10
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUHN CBONCTB JIEMEHTOB U
X COCIMHEHHWM B Mpejesiax MajblX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOCHHUS HX
aTOMOB;

KJIAaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpraHMYeCKHE BEIIeCTBa, XMMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B pEaKlMU BEIIECTB, MO TEIIOBOMY 3P QEKTy, Mo
M3MEHEHUIO CTENeHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMKUCHIBATH) O0IINE U CIIEU(PUIESCKIE XHUMHYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/Ias OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUIA;

COCTaBJIATh YPaBHEHUS JJIEKTPOJIUTHYECKOW IOUCCOLMALMU KHCIIOT, ILIEJIOYEd WU COJIEM,
MOJIHbIE M COKpAIICHHbIE YypaBHEHUS peakuuid HOHHOIO OOMEHa, YpaBHEHMS pEeaKIIHid,
MOJTBEPXKJIAIONINX CYIIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXAY BELIECTBAMHU pPa3IMYHbIX
KJIACCOB;

pacKkpblBaTh  CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKUUH MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JI0JTIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyse COECIUHEHUS, MacCOBYIO IOJIO BEIECTBAa B PacTBOpE,
MPOBOAMTDH PACUEThI [0 YPAaBHEHHUIO XUMUYECKOM peaKkiuu;

coOnrofaTh  MpaBWia  TOJNB30BaHHUS  XMMHUYECKOM MOCyno u  1abopaTopHBIM
o0opy/oBaHuEM, a TaKXKe MpaBuiia 00paIleHNs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSMU
[0 BBIMOJIHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHHI0O U COOHpPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLUU, MOATBEPKAAIOUINE KAYECTBEHHBIM COCTAaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IIyTEM XJIOPUAOPOMHI-, HOAHMI-, KapOoHaT-, QocdaT-, cuiIMkar-,
cynbdar-, TUAPOKCHUI-MOHBI, KATHOHBI aMMOHHS ¥ HOHB HM3YYCHHBIX  METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHITh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON JEATEeIbHOCTH - aHalu3 W CHUHTE3,
CpaBHEHHE, 0000I1IeHNe, CUCTEMATU3allNIO, BBISIBIIEHUE MPUUUHHO-CIIEJICTBEHHBIX CBSI3eH - AJIs
M3YYEHHUs CBOMCTB BEUIECTB U XUMUUECKHUX PEaKI1il, €CTEeCTBEHHO-HAYYHbIE METOAbI TIO3HAHMUS -
HaOII0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (pealbHbIA U MBICTICHHBIN).



TemaTu4eckoe NUIaHNPOBaHUE € YKA3aHHEM KOJIMYECTBA aKaJeMHYeCKHX YacoB
OTBOJAMMBIX HA 0CBOEHHE KAXK/I0il TeMbl y4e0HOI0 MpeAMeTa U BO3MOKHOCTh
HCMO0JIb30BAHMS N0 ITOM TeMe 3JIeKTPOHHBIX (HM(POBBIX) 00pa3oBaTeIbHBIX PECYPCOB,
SIBJSAIOIIUXCH YUeOHO-MEeTOANYECKUMH MATEPUAIAMEU, HCI0JIb3yeMbIMH VISl 00YyUEeHUs1 U
BOCIHMTAHMS PA3JIHYHBIX FPYNI NOJb30BaTe e, MPeACTABJIEHHBIMH B 3JIEKTPOHHOM
(undpoBom) BUE M peau3yOIIMMU AuaakTudeckue Bosmoxxkuoctu UKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIbCTBY 00 00pa30BaHUM

Bocruranune TpaXXAaHCTBCHHOCTH, IaTPpUOTHU3MA.

Hcnonk3oBanne 0OOraroro HMCTOPHYECKOTO, KpPAaeBEAUYECKOTO COACPNKAHHS ~XHUMHUYECKOTO
O6pa30BaHI/I$I, 3HAKOMCTBO C KU3HBIO BbIJAIOIINXCA OTCYCCTBECHHBIX y‘-IéHBIX-XI/IMI/IKOB, SABUBIIINUX
INPUMEPBI TPAXKTAHCKOTO CIY)KCHHS, HWCIIOJHEHHS IaTPUOTHYECKOTO J0Jra, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUs] K TepOMYECKOMY TPONUIOMY M Hactosimemy Hamero OTtedecTsa,
(OpMHUPOBAHUIO IPECTABICHUN O pa3BUTUU HAYKH XUMHUH 1 XHUMHUUECKUAX TIPOU3BOACTB B Poccun,
00 UX POJIM ¥ 3HAUCHUH B KU3HU OOIIECTBA U TOCYIapCTRA.
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o0pa3oBaTe/ibHbIE
n MpOorpamMmsbl 0 ble padoThI ue padoThbl
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KPEMHHU U UX
COCIMHEHUS
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satus (20 4)
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KHUCTIOTHBIX,
21 OCHOBHLIX 11 https://m.edsoo.ru/f
f0d664e
aMdoTepHBIX
OKCHJIOB
OcHoBaHus: bubnuorexa
42/ COCTaB, HOK
22 Kiaccudukanus, https://m.edsoo.ru/f

HOMEHKJIaTypa

f0d67ca




[Tonyuyenue u

XUMHYECKHE
CBOMCTBA
. Bubmmoreka
43/ OCHOBaHMIA. ) LIOK
JlaGopaTopHbIit
23 omerr Nel3 https://m.edsoo.ru/f
- f0d67ca
[Tonyuenue
HEPACTBOPHUMBIX
OCHOBaHUH
Kucnorsr: cocras, bubmorexa
44/ LHOK
24 Kaccuduianys, https://m.edsoo.ru/f
HOMEHKJIaTypa T
[Tonyuenue u
XHMHYECKHE
CBOICTBA KHUCIIOT.
JlaGopaTopHbIii
ombIT Nel2
N3yuenune
B3aMMOJICHCTBHS bubnuorexa
45/ | xucnor c ITOK
25 MeTaJllIaMH, https://m.edsoo.ru/f
peaxuuit f0dfee2
HEUTpaJIU3alIUH.
BiaumoneiictBue
pacTBOpa CEPHOM
KHCJIOTBI C
OKCHJIOM MEIH
(IT)
Conu (cpenuue):
HOMEHKJIaTypa,
CIIOCOOBI
MOJTyYeHUS,
XUMHUYECKHE bubnuorexa
46/ = cBoiicTBa. ITOK
26 JlaGopaTopHbIit https://m.edsoo.ru/
omnsIT Nel4 00ad9474
BriTecHenue
OJIHOT'O MeTaJljIa
IPYTUM U3
pacTBopa coiu
[IpakTnueckas bubnmoreka
47/ pabota Ne 6. I[HOK
27 Pemienne https://m.edsoo.ru/
00ad9b7c

AKCIIEpUMEHTAJIbH




bIX 3a1a4 I10 TEMC

«OCHOBHEBIE
KJIACCBI
HEOPTraHUYECKHUX
COECIUHEHUN
I'eneTnyeckas
S bubnuoreka
48/ Y 1(0)7
KJIacCaMu 1
28 O ——— https://m.edsoo.ru/
p ! 00ad9a50
COEIMHEHUI
OGoBimente 1 bubnuoreka
49/ HOK
CHUCTEMAaTU3aIus 1
29 A https://m.edsoo.ru/
00ad9cb2
KonTpoabHas
pabota Ne3 mo bubnroreka
50/ Tteme "OcHOBHBIE | LIOK
30 KJIACCEI https://m.edsoo.ru/
HEOPTaHUYECKUX 00ad9ela
coequHeHun"

Pa3nea 3. Ilepuoanyeckuii 3akoH u Ilepnogudeckasi cuctreMa XMMHYECKHX 3J1IeMEHTOB

. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHTEIbHbIE peakuuu (15 4)

IIepBble ONBITKU
KJIacCU(pUKAIIUN
XAMHYECKHUX
DJIEMEHTOB.
ITonsarue o

51/ TPYIIax CXOTHBIX
9JIEMEHTOB. 1
JlaGopaTopHbIii
onbIT Nel5
O3HaKOMJICHHE C
oOpasiamu
METAJIOB U
HEMETAJIJIOB

bubmnoreka
LHOK
https://m.edsoo.ru/
00ad9ffa

[lepuonnueckuii
3aKOH U
IIepuoanueckas
52/
cucreMa 1
XUMHUYECKHUX
anemenToB . U.

Menneneena

bubnnorexa
LHOK
https://m.edsoo.ru/
00ada52¢




bubnuoreka

Ilepuonmi,
>3 r pHHLII[ LOK
3 PymIEL, https://m.edsoo.ru/
TOATPYHIIBE 00ada52c
Crpoenue bubnuorexa
54/ = aromoB. CocraB I[HOK
4 ATOMHBIX SAJIEP. https://m.edsoo.ru/
H3oTomsl 00ada342
Crpoenue
ANEKTPOHHBIX
bubnuorexa
000J10Y€K aTOMOB
55/ [HOK
3JIEMEHTOB
5 Do meckoit https://m.edsoo.ru/
PHO 00ada6be
cuctemsr /1. W.
Menneneena
XapakTepucruka
XUMHUYECKOTO
Bubnuoreka
3JIEMEHTA TI0 €TO
56/ LHOK
MOJIOXKEHUIO B
6 ebio meckoit https://m.edsoo.ru/
PHO 00ada824
cucteme /1. 1.
Meneneera
3HayeHue
[Teproauueckoro
3aKOHA I bubnuorexa
57/ pa3BUTHSA HAYKU U LIOK
7 npaktuku. 1. 1. https://m.edsoo.ru/
MenneneeB — 00ada96e
yY4€HBIH, IIEAAror
U TpaXJaHUH
KonTpoabHas
pabota Ne4 mo
Teme «CTpoeHue
bubnuorexa
aToma.
58/ [HOK
Xumuyeckas
8 BBy / https://m.edsoo.ru/
. 00adb486
Bceepoccutickas
MIpOBEpOYHAs
pabora
DIeKTpooTpHULaTe bubnmoreka
59/ JBHOCTBH aTOMOB ITOK
9 XUMHYECKHUX https://m.edsoo.ru/

3JICMCHTOB

0Oadaab8




bubnuoreka

60/ HNonnas 110K
10 XHUMHCCKad https://m.edsoo.ru/
CBASD 00adac34
KoBanentnas bubnmoreka
61/  monspHas [HOK
11 XUMHUYECKas https://m.edsoo.ru/
CBA3b 00Oadaab8
KoBanentnas bubnmoreka
62/  HemomnspHas [HOK
12 XUMHUYECKas https://m.edsoo.ru/
CBA3b 00Oadaab8
Bubnuoreka
63/ Crenenn HOK
13 OKHCJICHUS https://m.edsoo.ru/
00adae28
bubnmoreka
64/ OKHCIUTEIBHO- 10K
14 BOCCTAHOBHTEILH https://m.edsoo.ru/
bIC peaKiu 00adb076
bubnmmoreka
65/ Oxucnurenu u I[HOK
15 BOCCTaHOBHUTEIIH https://m.edsoo.ru/
00adb076
Pe3epBHoe Bpems (3 1)
PesepBHBIi ypOK.
O6o0mmeHue u
CUCTEMaTH3aIus bubmorexa
66/ 3HAHUH / LOK
Beepoceitckas https://m.edsoo.ru/
00adb33c
MIpOBEpOYHAs
pabota
Pe3epBHbIil ypoK.
O0001eHue 1
CHCTEeMaTH3alHs bubnuorexa
67/ = 3HaHUU 1O TEME HOK
17 «CtpoeHue https://m.edsoo.ru/
aToma. 00ad9¢b2
XuMu4ueckas
CBSI3b)»
Pe3zepBHBIil ypoK. bubnmoreka
68/ | O06o6meHne u [HOK
18 CHCTEMAaTH3allHs https://m.edsoo.ru/f

3HAHUHN

f0d61c6




OBLLEE

KOJIMYECTBO

YACOBIIO 08 . 4

I[TPOIT'PAMME

9 kaace
N KoanuecTBo yacos Jara DJIeKTPOHHbIE
Koutpoas  IIpakTnue undgposbie
n/ Tema ypoka Bce u3yue
I ro HbIE cKHe st o0pa3oBaTe/IbHbI
padoThI padoThI € pecypchl
[Tepuonnuecku
1 3aKOH.
ITepnonnyecka Bubaunoreka LIOK
s1 cUCTEMa 1 https://m.edsoo.ru/0
XAMHUYECKUX 0adb59e
aneMeHToB /l.
H. Menneneena
3aKOHOMEPHOC
TH B
W3MEHEHUHN
CBOHCTE bubmuorexa [JOK
— 1 https://m.edso00.ru/0
0adb6b6

3JIEMEHTOB
MEPBBIX TPEX
MEPUO/IOB
Knaccudukamm
AU Bbu6nmuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/0
HEOPTaHUYECKH Oadb7¢2
X BEILIECTB
Bunnr
XAUMHUYECKOU Bbubnmuoreka [IOK
CBSI3U U THIIBI 1 https://m.edso00.ru/0
KPUCTAJUIMYECK Oadbac6
UX PELETOK
KonTponbnas
paborta Nel mo
TeMe
«IIoBTOpeHue u 1 1

yriayoneHue
3HAHUHN

OCHOBHBIX




pa3zienoB Kypca
8 Kimacca»

Knaccudukanu
ST XUMHUECKHUX
peakuuii mo
pa3IUYHBIM
MpHU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadbcb0

ITonstue o
CKOpOCTH
XUMHYECKON
peaKkiuu.
IlousTue o
TOMOTECHHBIX 1
reTEPOTeHHBIX
peaKuusx

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadbe9a

ITonstue o
XHUMHYECKOM
PaBHOBECHH.
DaKTOpHI,
BIIUSIONINE HA
CKOPOCTb
XUMHYECKOU
peakuuu u
IIOJIOKCHUE
XHMHYECKOTO
paBHOBECHS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
Oadc28c

OKHUCIIUTENBHO-
BOCCTAaHOBUTEI
bHBIE PEAKIUHU

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadcade

10

Teopus
ANEKTPOIUTHYE
CKOH
JIACCOLIMAINH.
CuipHBIE U
cia0bIe
AIIEKTPOJIUTHI

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadcd68

11

Honusie
ypaBHEHUS
peaKuuid.
JlaGopaTopHsbrit
onbIT Nel
Nzyuenue
MIPU3HAKOB
MPOTEKAHUS

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
0add448




peakuuu
HMOHHOTO
oOMeHa B
pacTBopax
AJIEKTPOJIUTOB
(c
o0Opa3oBaHHEM
ocajka,
BBIJICTICHUEM
rasa,
o0pa3zoBaHHEM
BOJIBI).

12

XUMHYECKHE
CBOMCTBA
KHCJIOT U
OCHOBaHHI1 B
CBETE
MpEeICTaBICHUI
00
AIEKTPOJIUTHYE
CKOM
JIACCOIAIIN

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
Oadd5d8

13

Xumudeckue
CBOICTBa coJjieit
B CBETC
MpECTaBICHUI
00

BHGKTp OJIUTHUYC
CKOH
JIFCCOIHAITAN

bu6mmoreka [IOK
https://m.edsoo.ru/0
0add8b2

14

Ilousarue o
TUAPOJIN3E
conel

bu6mmoreka [IOK
https://m.edsoo.ru/0
0add9d4

15

O0600111eHE U
CHUCTEMAaTH3al1
s 3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/0
0addd12

16

[IpakTnueckas
pabora Ne 1.
«Pemenne
JKCIepPUMEHTA
bHBIX 33729

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
Oaddbfa

17

KonTposbnas
paborta Ne2 mo
TeMe

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
OaddecO




«DJIEKTPOJIUTU
yeckas
JIACCOITHAITHS.
XuMHYECKHE
peakiuu B
pacTBopax»

18

O61mas
XapaKTEPUCTHUK
a rajJJorcHOB.
Xumudeckue
CBOMCTBA Ha
npuMepe XJopa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
Oaddfe2

19

XJI0pOBOAOPO.
Consanas
KHUCIIOTA,
XAMHUYCCKHE
CBOICTBA,
MOJy4YEeHHE,
MIPUMEHEHHUE.
JlaGopaTopHblii
OITBIT Ne2
Nzyuenue
CBOMCTB COJISTHOM
KHUCIIOTBL.
[IpoBenenue
Ka4yeCTBECHHBIX
peaxkuuii Ha
XJIOPUA-UOHBI

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadel04

20

IIpaxTrueckas
pabota Ne 2 o
TeEMe
«[lonyuenune
COJIAHOU
KHCJIOTHI,
HA3Yy4YEHHE €€
CBOMCTB»

bu6mmoreka [IOK
https://m.edsoo.ru/0
O0ade348

21

Breraucnenus
M0 YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciu
OJINH U3
pEeareHToB 1aH
B H30BITKE

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
Oade488




22

Oomas
XapaKTepUCTUK
a DJIEMEHTOB
VIA-rpynmnst

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oade64a

23

AnnoTponHsle
MoaupuKanuu
CEpBHI.
Haxoxnenue
Cephl U €€
COCTUHEHUN B
MIpUpPO/IE.
XUMHUYECKHe
CBOMCTBA CEpHI

Bbubnunoreka [IOK
https://m.edsoo.ru/0
Oade64a

24

CepoBonopo,
CTpOEHUE,
¢dusnueckue u
XAMHUYCCKHEC
CBOICTBa

Bbubnuoreka [JOK
https://m.edsoo.ru/0
0ade802

25

OKcupl cepsbl.
Cepnas
KHUCIIOTA,
¢dusnueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHUE.
JlaGopaTopHsbIit
onbIT Ne3
Nzyuenue
XUMHYECKUX
CBOMCTB
pazbaBieHHON
CEepHOM
KHUCIIOTHL.
JlaGopaTopHsbrit
onbIT No4
[IpoBenenue
KauyeCTBEHHOM
peaKkiu Ha
cynb(aT-uoH u
HaOJII0ICHUE
MpU3HAKa ee
MPOTEKAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadea28

26

XUMHYECKUE
peakuuu,
JIeKAIIME B

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadec8a




OCHOBE
MIPOMBIIIJIEHHO
ro crocoba
MOJTy4EHUs
CEepHOM
KHCIIOTEHI.
XumMmuueckoe
3arpsi3HEHUE
OKpYy>Karolen
cpelbl
COETMHEHUSIMU
cepsl

27

Brraucnenue
MacCOBOM 10U
BBIXOJIa
MpOAYyKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

Oomas
XapaKTePUCTHK
a DJIEMEHTOB
VA-rpynnsl.
A3or,
pacnpocTpaHeH
ue B IpUpoJIe,
¢dusnueckue u
XUMHYECKHE
CBOKCTBA

bubnmuoreka [IOK
https://m.edsoo.ru/0
Oadeea6

29

AMMmuak, ero
¢dusnueckue u
XAMHUYCCKHE
CBOMCTBA,
MOJIyYeHUE U
MIPUMEHEHHUE.
JlaGopaTopHsbrit
onbIT Ne5
[IpoBenenue
Ka4eCTBEHHBIX
peakuuii Ha
HOH aMMOHUS U
docdar-uon, u
H3y4yeHue
MIPU3HAKOB UX
MPOTEKAHUS

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
0adf004




30

IIpaxTrueckas
paborta Ne 3 o
TeMeE
«[Tonyuenne
aMMHaKa,
U3Y4YEHHE €TI0
CBOWCTB»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
0adf180

31

A3zoTHas
KHCJIIOTa, €€
buznveckue u
XUMHUYCCKUEC
CBOICTBA.

Bbubnuoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnons3oBann
€ HUTPATOB H
coJieii aMMOHUS
B Ka4EeCTBE
MUHEPATbHBIX
y10OpeHui.
XHUMHYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
cpenbl
COEIMHEHUSIMU
asoTa

bu6mmoreka [IOK
https://m.edsoo.ru/0
O0adf518

33

docdop.
Okcun
dbocdopa (V) u
dbochopuas
KHCIIOTA,
¢busnueckue u
XUMHYECKHE
CBOMCTBA,
MOJTy4eHHE.
JlaGopaTopHsbrit
onbIT Ne5
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
WOH aMMOHHUS U
docdar-uon, u
U3YYCHUE
MPU3HAKOB UX
MIPOTEKaHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/0
0adf68a




34

Hcnonp3oBanu
e ¢ocdaroB B
KauecTBe
MUHEPaIbHBIX
yaoOpeHui.
3arpsi3sHEeHUE
IIPUPOTHOMN
Cpenbl
dbocharamu

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacnpocTpaHeH
ue B IpUpoJIE,
¢busnueckue u
XUMUYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/0
0adfd9c

36

Oxcunpl
yriaepozaa, ux
¢dusnueckue u
XUMHYECKHE
CBOICTBA.
OKOIOTHYECKH
€ TIpOoOJIeMBI,
CBSI3aHHBIE C
OKCHIOM
yraepoxa (IV)

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfebe

37

VYronpHas
KHCJIOTa U €€
COJTH.
JlaGopaTopHblii
onkIT Neb
[Tonyyenue,
cobupanue,
pacro3HaBaHue
1 U3y4eHHUE
CBOMCTB
YTJIEKHUCIIOTO
rasa.
JlaGopaTopHblii
onkIT No7
IIpoBencHue
Ka4yeCTBCHHBIX
peakuuii Ha
KapOoHaT 1
CHUJTUKAT-UOHBI
1 U3y4CHUE

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
0ae006¢




IIPU3HAKOB UX
IIPOTEKAHUSA

38

[IpakTnueckas
pabota Ne 4 o
TeEMe
"Tlonyuyenue
YTJIEKUCIIOTO
rasa.
KauectBennas
peakuus Ha
KapOoHaT-MOH"

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae027¢

39

[TepBoHavasibH
BI€ MMOHATHSA 00
OpPraHHYECKUX

BEIIECTBAX Kak
0 COE€IMHEHUSIX

yriepozaa

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
0ae054e

40

Kpemuuii u ero
COETUHEHHSI.
JlaGopaTopHsbIit
onbIT Ne7
IIpoBencHue
KaueCTBEHHBIX
peakuuii Ha
KapOoHaT 1
CHJIMKAT-UOHBI
U U3y4YCHHE
MPU3HAKOB UX
MPOTEKAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae080a

41

[IpakTnueckas
pabora Ne 5.
Pemenue
JKCIEPUMEHTAII
bHBIX 337124 10
TeMe
«Baxueiimme
HEMETAaJUIbI U
ux
COEIMHECHHUS»

Bbubnmuoreka [IOK
https://m.edsoo.ru/0
0ae0bf2

42

KonTponbHas
pabota Ne3 mo
Teme
«Baxnenmme
HEMeTaJlIbl U

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oaelel8




Hux
COCOAHCHUA»

43

OO6mas
XapaKTEPUCTUK
a XUMHUYCCKUX
3JICMCHTOB —
METAaJJIOB.
Merannnyuecka
sI CBS3b U
MeTaJuTHdecKas
KPUCTAJUTUYECK
as pelérka.
duznueckue
CBOMCTBA
METaJJIOB

Bbubnunoreka [IOK
https://m.edsoo.ru/0
Oael03e

44

XuMHUYeCcKue
CBOKCTBA
METaJUIOB.
DAEKTPOXUMHY
€CKHUH psif
HanpsHKeHU !
METaJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oael 156

45

OO6mrue
CITIOCOOBI
MOJTydeHUS
METAJIJIOB.
CriaBel.
Brrancnenus
10 YPaBHEHUSAM
XAMHYECKHUX
peakuuii, eciu
OJIMH U3
peareHToB
COJICPIKHUT
MIPUMECH.
JlaGopaTopHsbIit
ortbIT Ne8
O3HakoMIICHHE
c oOpa3namu
METAJIJIOB U
CILJIaBOB, MX
(bU3UIeCKUMH
CBOMCTBaMH

bu6mmoreka [IOK
https://m.edsoo.ru/0
0aell56




Ilonsarue o

bu6mmoreka [IOK

46 KOppO3UH https://m.edsoo.ru/0
METAJLIOB Oael278
[enoumsie bubmuorexa [JOK

47 eTATEL https://m.eds00.ru/0

Oael4b2
Oxcuapl 1 Bbu6nmuoreka [IOK

48 TUAPOKCHJIBI https://m.edso0.ru/0
HATPUS U KaJaus Oael14b2
Illenounozemen
bHBIC METaJLIBI
— KaJIbIIUHA U
MarHui.

JlaGopaTopHblii

onbIT Ne9

IIpoBeneHue

Ka4eCTBEHHBIX

peakimii Ha bubnmuoreka [IOK
49 HOHB (MarHHs https://m.edsoo.ru/0

’ Oael5e8

KaJIbIHs,

AJTFOMUHUS,

[IMHKA, KeJe3a

(I) u xxene3a

(I1D), meaum (11),

OTIMCaHHE

MIPU3HAKOB UX

MPOTEKAHUS

Baxwnetimue bubmuorexa [JOK

50 COCIIMHECHMUS https://m.edsoo.ru/0
KaJIbIIHSL. Oael5e8
O06o0meHue u

51 cucTeMaTHu3aIu
sl 3BHAHUM
KécTtrocTthb
— Bbu6nmuoreka [IOK

52 CTIOCOBLL cé https://m.edsoo.ru/0

0ac1886
YCTpaHEHHUS
[IpakTnueckas
pabota Ne 6 o
TeMe bubmuorexa [JOK

53 . https://m.edsoo.ru/0

"YKEcTkocTh

BOABI U MCTOAbI
e€ ycTtpaneHus"

Oaelae8




54

AJFOMUHUT.
JlaGopaTopHsbIit
onsIT Ne9
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
WOHBI (Maruus,
KaJbIUs,
ATFOMUHHS,
[IMHKA, Kele3a
(I) m xxene3a
(1), menu (II),
OIHCaHue
MIPU3HAKOB UX
MIPOTCKAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oaelc64

55

AmMdoTtepHbIe
CBOICTBa OKCHUa
U TUAPOKCHJIA.
JlaGopaTopHblii
OITBIT NelO
Uccnenosanue
aM(OTEepHBIX
CBOMCTB
THAPOKCH]IA
ATIOMHUHUS H
TUAPOKCH]IA
HMHKA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/0
Oaelc64

56

Kemaeso.

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae1d86

57

OKcHuEbl,
TUIPOKCUABI U
COJIH JKeJie3a
(I) u xene3a
(I11).
JlaGopaTopHblii
onbIT Ne9
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
WOHBI (MarHus,
KaJbIUs,
ATIOMUHHS,
[IMHKA, Kele3a
(I) u xxene3a

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae35e6




(II), memum (1D),
OIHCaHKE
MPU3HAKOB MX
MPOTEKaAHUS

58

O0600111eHE U
CHUCTEMAaTH3al1
s1 3HAHUU

59

IIpaxTrueckas
pabota Ne 7.
Pemenue
JKCIEPUMEHTA
BHBIX 33724 10
TeMe
«Baxnenmme
METaJUIbl U UX
COCIMHECHHUSI»

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oae3de8

60

Brrancnenus
10 YpaBHEHUSIM
XAMHYECKHUX
peakuuii, eciu
OJINH U3
peareHToB J1aH
B U30BITKE WIH
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IIpoBepsiemble TpeOOBaHNUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMmblI

8 ki1ace

Kon
IPOBEPSAEMOTO
pesynbrara

IIpoBepsiemble IpEeAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOU
00pa3zoBaTeNbHON MTPOTrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHuUs

1

ITo Teme: "IlepBoHayanbHbIE XUMUYECKUE MOHITHUS"

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHATHUNA: aTOM, MOJIEKyla,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(ogHOpOHAS M HEOJHOPOHAsS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJUYECTBO BEIleCTBa, MOJb, MOJSpHash Macca,
MaccoBast 0JIs1 XUMHUYECKOT0 3JIEMEHTa B COeIMHEHUH, MOJIAPHBINA 00beM,
XUMHYECKasl peakivs, KIacCHU(PUKAIUs PEaKIUil: peaklnu COCIUHEHUS,
peakuuy pas3lioKEeHUs, PEaKIMH 3aMelleHUus, peakuuu oOMeHa, dK30- U
OHIOTEPMUYECKUE pEaKIHUU, TeIioBoi dPGeKT peakiuu, pacTBop,
MaccoBast 10Jisl BellecTBa (IPOLIEHTHAs: KOHIIEHTpAI|s) B pacTBOpe

1.2

HITIOCTPHUPOBAThL B3aMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHA U
MMPUMCHSATH 3TU MOHATHS ITPU OIIMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

UCIIO0JIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTaBICHHUS (JOPMYJI BELIECTB
Y YPAaBHEHUN XUMUYECKUX PEaKIIMil

1.4

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5

ONpeaACIsAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

1.6

KJaccu(UIMpPOBaTh XUMHUYECKHE peakuu (M0 YHCIy M  COCTaBy
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY YD (eKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYHO MAaCChI BEIICCTB

1.8

BBIUUCIISTH MACCOBYIO JIOJIF0 XHMHYECKOTO »JJeMeHTa 1o (dopmylie
COEMHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JJOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHO-HAayYHbI€ METOJAbl MO3HAHUS - HaOII0JeHHe,
U3MEpPEHHE, MOJCIUPOBAHUE, IKCIIEPUMEHT (PeaIbHbIA U MBICIICHHBIN )

[To Teme: "BaxHeiine npecTaBUTENIN HEOPIraHUYECKUX BEIIECTB"

2.1

PACKPBIBATE CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCHI, KHCJIOTa,
OCHOBAHHE, COJIb

2.2

OnpeaAC/isITb MPUHAMJIC)KHOCTL BCHICCTB K  OIPCACICHHOMY  KJIACCy
coeiMHEHUH 110 PopMyiam

23

KJIacCCU(UIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUUYECKHE CBOWMCTBA BEIICCTB




Pa3IUYHBIX KJIACCOB, IMOATBEPKasi ONUMCAHUE NMTPUMEPAMU MOJICKYJIIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUU

2.5

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT UX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKaHUA XHMHUYCCKUX npeBpameHHﬁ B
PA3INYIHBIX YCIIOBUAX

2.6

CJIeZIOBATh MIPAaBUJIaM MOJIb30BAHUS XUMUYECKON MTOCY10H U 1a00paTOpHBIM
obopymoBaHWeM, a TaKXe IMpaBuUjaM OOpalleHus C BEHIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHAYECKHX OMBITOB TI0 IMOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpo/ia M KHUCIOPOAa), MPUTOTOBJICHUIO PACTBOPOB C OIpPEICICHHON
MacCOBOW JI0JIEH pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH W MPOBOIUTH
XUMHYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIENIOUeH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTaKMyc, (heHo(TanenH, METHIIOPaHX 1

Apyrue)

2.7

MPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: "llepuonnueckuii 3akoH u [lepuoandeckas cuctreMa XUMUYECKHX
aneMmeHToB JI.JMI. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBSA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN"

3.1

pacKphIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TMOHSITHH: SIpO aroma,
AIIEKTPOHHBIN CIION aToMa, aTOMHAst OpOUTANb, PAINYC aTOMa, XUMHYECKast
CBA3b, MOJIIpHAS u HETIOJSIPHAS KOBaJICHTHAs CBA3b,
ANEKTPOOTPULATEIBHOCTh, HOHHASl CBSA3b, MOH, KaTUOH, aHWUOH, CTEIECHb
OKHCJICHUS

3.2

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

3.3

ONMCHIBATh M XapaKTepu3oBaTh TaOIM4Hyro Qopmy Ilepuoguueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3inuyaTh TMOHITHS 'TJIaBHAS
noarpymnma (A-rpynmna)" u "mo6ounas noarpynmna (b-rpynma)", "mansie" u
"Gonpne" mepuoabl

3.4

packpbiBate  cmbici  Ilepuonmueckoro 3akonma JI.M. MeHnneneesa:
JEMOHCTPUPOBaTh IOHMMAHHE IIEPUOJWYECKON 3aBHCHMOCTH CBOMCTB
XUMUYECKHX JJIEMEHTOB OT UX I0JI0KeHUS B [lepronnueckon cucreme

3.5

COOTHOCUTH 0003HAUEHUS, KOTOpPBhIE UMEIOTCs B Tabnuie "llepuoanueckas
cucteMa xuMudeckux odjemeHToB .M. MenaeneeBa" ¢ 4YHCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAapa, oOIIee YHCIO DJJIGKTPOHOB U paclpesieieHHe WX II0
AJIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHI>IX COCIUHCHUAX

3.7

ONpeAeNsiTh BHUA XUMHUYECKOM CBs3M (KOBaJIGHTHass U HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSIX




9 kjaacc

Kon
IPOBEPSAEMOTO
pesynbrara

IIpoBepsiemble IpEeAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOU
00pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHuUs

1

ITo Teme: "BemecTtBo u xumMuyeckas peakuus"

1.1

pacKphIBaTb CMBICII OCHOBHBIX XHWMHYECKUX TIOHSTHH: pacTBop,
ANEKTPOJUTBI,  HEJJIEKTPOJIUTBI,  DJIEKTPOJMTHYECKAS]  JUCCOLMALMs,
peaKkiuu WOHHOTrO OOMEHa, KaTaliu3aTrop, XHMHUYECKOe paBHOBECHE,
oOpaTtuMble U HeoOpaTHMbIE PEAKIINHU, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
pEaKIUM, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHHWE M BOCCTAHOBIICHHE,
almotponusi, aM(pOTEpHOCTh, XUMUYECKasi CBS3b (KOBAJIGHTHAs, MOHHAS,
MeTaJuIMuecKas), KPUCTAJUIMYECKass  PpeIeTKa, CIUIaBbl, CKOPOCTh
XAMHYECKOU peaKkuu

1.2

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKHUX MOHATHI U
IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBIIAITh ypPaBHEHUS DJIEKTPOJUTHUYECKOM JHCCOLMALMM  KHUCIIOT,
LIEJIOYEHN U COJIEH, IOJIHBIE U COKPALICHHBIC YPABHEHUS PEaKLM HOHHOTO
oOMeHa

1.4

pacKkpbIBaTh  CYIIHOCTb OKHUCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKLUi
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaslaHCa STHX pPeakuuit

1.5

IIPOBOJUTH PACYEThI 110 YPABHEHHUIO XMMUYECKON pEeaKIuu

ITo TemaMm: "Hemerasasl 1 ux coeauuennsa” u "MeTaluibl ¥ UX cOeTUHEeHUS "

2.1

XapaKTepu30BaTh (OIMUCHIBATh) OOmMKMEe W CHEIU(UUESCKHE XUMHUYECKUE
CBOMCTBA TMPOCTHIX U CIIOKHBIX BEIIECTB, TMOATBEPXkKAas ONMUCAHHE
npUMepaMu MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XAMHYECKHUX pEeaKLU

2.2

COCTaBJIATb YPaBHCHUSA peaKum”I, MOATBCPKAAOIMUX CYIICCTBOBAHUC
TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

23

MPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TMPEBPANICHHA B Pa3TUYHBIX
YCIIOBUAX

24

CJIe/I0OBATH MIPABUJIaM NOJIb30BAHHUS XUMUYECKOM ITOCY101 1 1a00paTOPHBIM
o0opynoBaHMEM, a TaKKe MpaBUiIaM OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBMM C MHCTPYKUIUSMH TIO0 BBIIOJHEHHIO J1aOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO IMOJIYYEHHIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB
(aMMmMaKa 1 yriIeKHCIIOro rasa)

2.5

NPOBOJIUTH PEAKIIMH, IOATBEPKAAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATH OIBITHBIM MyTEM XJIOPHUI-, OpOMHUI-, HUOAHI-,
kapOoHat-, ¢ocdar-, CWIHKAT-, CydbdaT-, THIAPOKCUA-HOHBI, KATHOHBI
AMMOHMS, HOHBI H3YUCHHBIX MCTAJUIOB, MNPUCYTCTBYIOIIUMC B BOJHBIX
pacTBOpax HEOPraHNYECKHUX BEIIECTB




ITo Teme: "Xumus u okpyxaronias cpeaa”

3.1 pacKphIBaTh CMBICI OCHOBHBIX Xumudeckux mnoHstuil: IIJIK Bemectsa;
KOppO3Us METAILIOB
32 IMPUMCHATH OCHOBHBIC OIICpaliin MBICIUTEIBHON ACATCIIBHOCTHU - aHAJIN3 U

CHHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMATH3aIINIO, BBISIBJICHUE TIPUYUHHO-
CJIEICTBEHHBIX CBSA3€M - JIJIi U3Y4YEHHUS] CBOMCTB BELIECTB U XUMHUYECKUX
peaKIuii; eCTeCTBCHHO-HAayYHbIE METOAbl IIO3HAHWS - HaOJII0ICHHE,
U3MEpEeHHe, MOICTUPOBAHUE, SKCTICPUMEHT (PEalIbHBIN U MBICIICHHBIN )




IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

8 kiaacc

Kon

[IpoBepsieMblii 37IEMEHT COJIEPHKAHUS

HCpBOHa‘{aJTI)HBIC XHUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Poap XMMUU B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HaykK. Tena
u BelecTBa. GU3nuecKue CBOMCTBA BEIECTB. ATPeraTHOE COCTOSIHUE BEILIECTB

1.2

HOHHTHC 0 METOoAax IIO3HAHHA B XUMHUH. qI/ICTBIe BE€IIECCTBA U CMCCH. CHOC06BI
paszaeneHus cmecen

1.3

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XHMUYECKUX AJIEMEHTOB.
[IpocTbie U crnoXKHBIE BEIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE

1.4

Xumnueckass popmyna. BajgeHTHOCTP aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAs Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XUMUYECKOTI0 DJIEMEHTA B COEUHEHUU

1.5

KonmuuectBo BemectBa. Monbs. MonsipHas macca. B3anMoCBs3b KOJIMYECTBA,
Macchl W YHWClIa CTPYKTYPHBIX €IMHMIl BemiecTBa. Pacuersl mo ¢opmynam
XUMHUYECKUX COEIUHEHUI

1.6

DuU3nYECKUEe U XUMUYECKUE ABICHUA. XUMHUECKas PEakils U €€ MPU3HaAKu. 3aKOH
COXpaHEHHMs MacChl BelIecTB. XHMHUYecKHe ypaBHeHusd. Kiaccugpukanus
XUMUYECKHUX PEaKIuid (COCTMHECHHUS, PAa3JIOKEHUS, 3aMEILICHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYNIOH, C MpaBUIaMH
pabotel B jaoparopud W TOpUeMamMH  OOpamieHuss ¢ J1abOpaTOpHBIM
o0opymoBaHWEM, W3y4YCHHE M ONHCaHhue (U3UIECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoeHue (PU3nUecKuX (IJIaBICHUE BOCKA, TasTHHE
Jbla, pAacTUpaHHME caxapa B CTYyNKe, KHUIIEHHE U KOHJEHCAIMsl BOJbI) H
XUMHYECKHX  (TOpEeHHWE  CBEYH, MPOKAIMBAHME  MEIHOW  MPOBOJIOKH,
B3aMMOJICICTBHME MeJla C KHCJIOTOW) SIBIICHUW, HAOMIOJCHUE W OINHCaHUC
NPU3HAKOB  MPOTEKAHWS  XUMHUYECKHX peaknuii (pa3liokeHue  caxapa,
B3aMMOJICICTBHE CEPHON KUCIOTHI C XJIOPHUAOM Oapusi, pa3ioxKeHHe TUApPOKCHIa
meau (11) mpu HarpeBaHuu, B3auMoieicTBHE *Keje3a ¢ pactBopoM coiu meau (1),
H3y4eHHUe Croco00B pa3eeHusl cMecel (C MOMOIIbI0 MarHuTa, GuUiIbTPOBAHHE,
BHIMIApWMBAHUE, JUCTHUISIHS, XpoMarorpadus), MPOBEACHUE  OYHUCTKH
MOBApEHHOM conu, HAOMIOJEHNEe U OMKMCAHUE PE3yJbTaTOB MPOBEIEHUS OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENeld MOJIEKYI
(IIapocTepIKHEBHIX )

Baxnelimye npencTaBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3gyx - cmech razoB. CoctaB Bo3nyxa. Kwucnopon - aleMEeHT W TIpOCTOE
BemecTBo. HaxokaeHuwe kucimopona B mpupone, (pU3MvecKrne U XUMHUYECKHE
cBoiicTBa (peakmuu ropeHus). Oxcupwl. [Ipumenenuwe kwuciopona. CrocoObI
NOJYYEeHUsI KHUCIIOpoJa B JIa0OpaTopuud M MPOMBIIIIEHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H - alioTpornHas MoaudUKaIys KUCIopoaa

2.2

TennoBoii 3P ekT XUMUIECKON peakIny, TEPMOXUMHUIECCKUE YPaBHEHUS, DK30- U
SHAOTEPMUYECKHE peakuuu. TOIMIMBO: Yroib U METaH. 3arpsi3HEHHE BO3/1yXa,




YCWICHHE MTApHUKOBOTO 3¢ eKTa, pa3pylIeHHEe 030HOBOTO CIIOSI
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Bonopon - anemeHT M mpoctoe BemiecTBO. HaxoxkaeHune Boaopoja B MPUPOJE,
¢u3uueckne W XMMHUYECKHE CBOICTBA, MPHUMEHEHHE, CIOCOObI TMOIYy4eHHS.
Kucnotsl u conmn

24

MoutsipHbIii 00beM Ta30B. PacyeTsl M0 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoucTBa BoAbl. Boaa kak pactBopurens. PactBopsl. Hachlennsie
Y HEHaCBIIECHHBIE pacTBOpHL. PacTBOpuMOCTh BemecTB B Boje. MaccoBas nons
BELIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OcHOBaHMs. Posib pacTBOpoB
B IIPUPOJC U B JKU3HU 4esoBeKa. KpyroBopoT BOIbI B Ipupole. 3arpsa3HCHHE
IpUPOAHBIX BoA. OXpaHa M 0YMCTKA MPUPOIHBIX BOJ

2.6

Knaccudpukanmus Heopranmdeckux coenuHeHnit. Oxcuasl. Kiaccudukamus
OKCHUIIOB:  cosieoOpasytomue (OCHOBHBIC, KHCJIOTHBIE, aM{OTEepHBIE) U
HeconeoOpasywmue. Homenknatypa oxkcuaoB. Du3ndeckne U XUMHUYECKHE
CBOMCTBa OKCHAOB. [losiyueHne okcuoB

2.7

OcHoBanus. Kimaccudukanmsi OCHOBaHHMIA: MIEJI0YH U HEPACTBOPUMBIC OCHOBAHUS.
HomeHnknarypa ocHoBanuil. @uU3M4eCKUEe U XMMHYECKUE CBOWCTBA OCHOBAHMM.
[Tonydyenne ocHOBaHMIA

2.8

Kucnorel. Knaccudukanus kucior. Homenkmarypa kucior. dusnyeckue u
XMMHYECKHE CBOWCTBAa KHUCIOT. Psan aktuBHoctn MetaiuioB H.H. bekerosa.
[TonydyeHue KUCiIoT

2.9

Comu. HomeHnknatypa coisieil. @u3MYecKMe W XUMHUYECKHE CBOMCTBA COJICH.
[TonyueHue conent

2.10

I'enetnueckas cBI3b MCXKAY KiIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMPEJICTICHUE COAEPKAHUS KUCTIOpOaa
B BO3AyXe, NOJydyeHHe, coOupaHHe, paclio3HaBaHWE M U3YUYEHHE CBOWCTB
KHUCIIOpOia, HAOIOIeHNEe B3aWMOJICUCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBHUS
BO3HMKHOBEHUSI M TIPEKpaIlleHHs TOpeHus (Iokapa), 03HaKOMJIEHHE ¢ 00pa3aMu
OKCHJIOB U OITMCAaHUE WX CBOWCTB, MOJy4YCHHE, COOMpaHHE, PACIIO3HABAHUE H
U3y4eHHE CBOMCTB BOAOpoJa (ropeHue), B3auMOACHCTBUE BOJOPOIa C OKCHUIOM
meau (II) (BO3MOXKHO KCITOJIb30BaHKUE BUEOMATEPHAIIOB), HAOII0IeHHE 00Pa3IOB
BEUIECTB KOJMYECTBOM | MOJb, HCCIeIOBaHUE OCOOEHHOCTEW pPAacTBOPEHUS
BEIIECTB C Pa3IMYHOM pPacTBOPUMOCTbIO, MPUTOTOBIEHUE PACTBOPOB C
ONpPENCICHHON MacCOBOM JI0JIEd pPAaCTBOPEHHOTO BEILIECTBA, B3aWMOJICHCTBUE
BOABl C MeTaulaMu (HAaTpUeM U KajablueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), OINpEAEICHHUE PACTBOPOB KHUCIOT U IIEJI0YeH € MOMOIIBIO
WHINKATOPOB, WCCIIEIOBaHHE OOpa3lloB HEOPTAaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJI0O/IeHNEe U3MEHEHUSI OKPACKH MHIUKATOPOB B PacTBOpax KUCJIOT U
niesouel, n3ydeHue B3aumozeiicTBus okcunga Meau (II) ¢ pactBopom cepHoit
KHUCTIOTBI, KHUCIOT C METaJylaMH, peakuuil HeWTpalu3alud, T[OJIy4eHHue
HEpPacTBOPUMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO METaJljla APYTMM M3 PacTBopa
COJIM, pEIICHHE SKCIEPUMEHTAJIbHBIX 3aJay Mo TeMme "'BaxkHeline Kiacchl
HEOPTraHUYECKUX COeAMHEHUI"

ITepnoanueckuit 3akoH u Ilepuoanueckas cucteMa XuMHYECKUX d1eMeHToB J1.1.
MenneneeBa. (CtpoeHne aToMOB. XHUMH4YECKass CBA3b. OKHUCIUTEIBHO-




BOCCTAaHOBUTCIIBHBIC PCAKIITUN

3.1

[TepBbie MOMBITKY KiIacCH(BUKAUN XUMUIECKUX 3JIeMEeHTOB. [loHATHE 0 Tpymmax
CXOOHBIX DJJIEMCHTOB (H_IGJ'IOIIHBIC 1 ICJIOYHO3CMCIBbHBIC MCTAJlJIbI, T'aJIOI'CHBI,
WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpPhIE OO0pa3yloT aMQpOTEpHBIE OKCHIbI U
TUIPOKCHUIBI

3.2

ITepnoanueckunt 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos JI.1.
MenneneeBa. Koporkonepuoanas u nmuHHoTiepuoaHas ¢hopmsel [lepuoanueckoi
cucrteMbl xumuyeckux sieMeHToB (.M. Menneneesa. Ilepuonsl M rpymnmsl.
DU3NYECKUI CMBICI TOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOJA U IPYIIIIBI 2JIEMEHTA

3.3

Crpoenue atomoB. CoctaB aToMHbIX snep. M3oronbl. Dnekrponsl. CTpoeHHe
JIEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHUYECKHX DIIEMEHTOB
ITepnonuueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMUYECKOIO
3JIEMEHTa MO ero nojoxeHuto B [lepuoaunueckoii cucteme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUsI paJuyca aTOMOB XHUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANTMYECKUX CBOMCTB MO rpyIaM U NepruoiaM. 3HaueHue
ITepuoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUYECKUX HJIEMEHTOB
JUISl pa3sBUTHs HayKy U npakTuku. J[.J1. MeHenees - y4eHblil U rpaxk1aHuH

3.5

Xumudeckass cBs3b. KoBaneHTHass (MOJsIpHAss W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHas CBS3b

3.6

Crenenb okucieHUs. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecco
OKHUCJICHHUA U BOCCTAHOBJICHUA. OKI/ICJII/ITG.HI/I U BOCCTAHOBHUTCIIHN

3.7

XUMHUECKUH OKCIIEPUMEHT: U3y4eHHe OoOpas3IoB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHUCTBHE THUAPOKCHIA LHUHKA C PACTBOPAMH KHCJIOT H
LIEJIOYEH, IIPOBENCHUE OIBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PeakIUil (TOpeHue, peakuu pa3IoxKeHNs, COCAUHEHMS)

9 kjaacc

Kon

[IpoBepsieMblil 37IEMEHT COAEPHKAHUS

BemectBo n xumunyeckas peakuus. [lopropenne

1.1

ITepnoanueckunt 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos 1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XUMUYECKUX BJEMEHTOB TNEPBBIX TpEX MEPHUOJOB, Kajus, KalbLUsI M HX
COCIMHEHU B COOTBETCTBUHU C TMOJIOKEHHEM »3JeMEHTOB B Ilepmoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTtpoeHue BemecTBa: BHUIBl XHUMHUYECKOW CBSI3M. THIBI  KPUCTATTMYECKHUX
pEeLIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAITMYECKOM PEIIeTKH U
BUJAa XUMHUYecKod cBs3u. Kiaccudukanys m HOMEHKJIATypa HEOPraHMYECKHX
BeIIECTB (MEXIyHApOJAHAS M TPUBHAIbHAS). XMUMHYECKHE CBOMCTBA BEIECTB,
OTHOCAIIIUXCS K paSJII/I‘-IHI:IM Kj1accamM HeOpI‘aHI/I‘-IeCKI/IX COGHHHGHHﬁ,
T€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIICCTB

1.3

Knaccudukanus XUMUYECKUX peakUil M0 pa3IUYHBIM IMpU3HAKaM (TI0 YHUCITY U




COCTaBy YYacTBYIOIIMX B PEAaKIMU BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo
U3MEHEHMIO CTETICHEeH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH, 110
YUYaCTHIO KaTalu3aTropa). DK30- U S3HI0TEPMUUYECKHE PEAKLIUU, TEPMOXUMHUUECKUE
ypaBHeHus. [IoHsATHE 0 CKOPOCTH XUMUYECKON peaKIuu

1.4

[Tonarue 00 oOpaTUMBIX M HEOOPATHMMBIX XUMHMYECKHX peakuusax. [loHsaTue o
TOMOTEHHBIX U T€TEePOTeHHBIX peaknusax. [IoHATHEe 0 XMMHYECKOM paBHOBECHH.
@DakTOpbl, BIUAIONIME HA CKOPOCTh XUMHUYECKOM pEeakIuu U TOJ0XKEHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC peaKiuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTETTbHO-BOCCTAHOBUTENbHONH  peakuuu.  CocTaBleHHE  ypaBHEHHIA
OKHCITUTEIILHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C HCIOJIB30BAaHHEM MeETOoJa
AJIEKTPOHHOTO OanaHca

1.6

Teopust MEKTPONUTHYECKON TUCCOUMAIMU. DJEKTPOJIUTHl U HEIIEKTPOJIMTHI.
KaTtuonsl, annonsl. MexaHu3M JAMCCOLMALMUA BEIMIECTB C PA3IMYHBIMUA BHUJIAMU
xuMudeckon cBsizu. CreneHsb auccormanuu. CUabHBIE U CJIa0ble AJICKTPOJIUTHI.
Peakumu voHHOTO OOMEHa. YCIIOBHS NMPOTEKaHHWs PEaKIUid HOHHOrO OOMEHa,
MOJHBIE M COKpalllCHHbIE HMOHHBIE YpaBHEHUsA peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMH W COJel B CBEeTE€ NPEACTABICHUNA 00 3JIEKTPOIUTUYECKON
nucconuanuu. KauectBeHnbie peakuiuu Ha HOHBL. [loHATHE O THApOIU3E conel

1.7

XVUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KpPUCTaNIMYECKUX
PEIIeTOK HEOPraHWMYECKUX BEIIECTB - METAUIOB W HeMeTaioB (rpadura u
ajMasa), CIIOKHBIX BEIISCTB (XJIOpUJA HATPHUSA); HCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOW pEeaklMd OT BO3JACUCTBUS PA3IHYHBIX (DAKTOPOB;
UCCJIEJOBAHUE  AJIEKTPONPOBOJAHOCTH  pPAcTBOPOB  BEIIECTB,  IMpoliecca
TUCCOLMAIMU  KHCIOT, IIENO4Ye © coleil (BO3SMOXKHO  HCIOJIh30BaHHE
BUJICOMATEPHUANIOB); MPOBEJEHUE OINbBITOB, WUIIOCTPUPYIOIMIUX IPU3HAKH
MPOTEKAaHUsl peakluii HOHHOTO oOMeHa (0O0pa3oBaHME OCa/Ka, BBIICICHHUE rasa,
oOpa3oBaHHe BOJIbI); OMNBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIHbHO-
BOCCTAHOBUTEJBHBIX pEaKIMi (rOpeHue, peakluuH pPa3ioKEHHUs, COCTUHEHUS);
pacno3HaBaHHEe HEOPTaHUYECKUX BEIIECTB C MOMOUIbIO0 KaueCTBEHHBIX pPEaKIuil
Ha MOHBI;, pEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmeramel u ux COCIUHCHUA

2.1

OOmass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHbIe CTeTeHH OKHciIeHus. CTpoeHne u (pu3ndecKue CBOMCTBA MPOCTHIX
BEIIECTB - TaJoOreHoB. XHMHYECKME CBOWCTBA Ha IIpUMepe  XJIopa
(B3aMMOJIEHCTBHE C MeTaJUlaMH, HEMEeTaJUlaMH, IIeJIo4amMu). XJIOPOBOJOPO/I.
ConsiHas KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJiIa HAa OpPraHu3M 4YelloBeka. BakHehmme XJIopuabl U UX
HaxXO0XJIEHUE B PUPOJIE

2.2

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue U (pu3nMvecKkue CBOMCTBA
IPOCTBIX BEIIECTB - KUCIOPOJIa M Cepbl. AJIIOTPONTHBIE MOAU(DUKALIUU KUCIOPOaa
U cepbl. XUMHYECKHE CBOMCTBA cephbl. CepoBOAOPO, CTpoeHUe, PU3NUECKHE U
XUMHYeCcKHe cBoWcTBa. OKCHUIBI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kuciora, (QU3MYECKHEe W XUMHUYECKHE CBOWCTBa (00mue Kak
NpeICTaBUTENsl Kjacca KUCIOT M crernuduyeckue). XUMHUYECKHE PEaKILIUU,




Jeale B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJy4eHHUs] CEPHOM KHCIOTHI.
[Tpumenenne. Conu cepHOM KUCIIOTHI, KAUECTBEHHAsl PEAaKLUs Ha CyIb(paT-uoH.
HaxoxneHnue cepbl U €€ COCOUHEHH B MPUPOAE. XHUMHYECKOE 3arps3HEHHE
OKPY’KaIOIIe Cpeibl COCIUHEHUSIMU Cepbl (KUCIOTHBIE HOXKIU, 3arps3HEHUE
BO3JlyXa U BOJJOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHHUS
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OO6mas xapaktepuctuka odmeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTEIIEHH OKHUCIICHUS. A30T, paCIpOCTPAHEHUE B MPUPOJIE,
bu3nYecKue 1 XuMH4Ieckue cBoicTa. Kpyropopot azora B mpupoze. AMMHUaK, €ro
(1)I/I3I/I‘-IGCKI/IG 1 XUMHUYECCKUEC CBOﬁCTBa, MOJIYUYCHUC U TPUMCHCHUC. Conu dMMOHMHA,
ux pU3NYECKUe U XUMHUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBenHas peakius Ha
HOHBI aMMOHHA. A30THAas KHCJIOTA, €€ MOJYYCHUC, (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUEC
cBOHCTBa (0OOIIME KakK MPEACTaBUTENsI Kacca KHCJIOT U CHelUupUUYECKUe).
Hcnonp3oBanue HUTPATOB H coleil aMMOHHSA B KadecTBE MHHCPAJIBbHBIX
ynoOpeHuii. XUMHYECKOE 3arps3HEHUE OKpPYXKAIOMEeH Cpelbl COSAMHEHUSIMU
a3ora (KI/ICHOTHBIG AOXIH, 3aIrpA3HCHUC BO3yXa, TIOYBbI 1 BOIIOGMOB)
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®ocdop, ammorpornHsie Mogudukauu Gocdopa, GU3NUECKHEe U XUMHUYECKHUE
cBorictBa. Oxcun dochopa (V) u dochopHas kuciora, Quanyeckue u
XUMHUYECKHE CBOWCTBa, mosydeHue. lcmonp3oBanue ¢ochaToB B KadecTBe
MHHEPAITBbHBIX YI00peHHH

2.5

OO6mas xapakrtepuctuka 3JeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCJICHHS. YTIIEpPOJ,  aJUIOTPOITHBIC
Monu(dUKaIMK, pPACIpPOCTpaHEHHE B TNpUpoae, (U3MYECKHMEe U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yrinepona B npupoae. OKCuabl yriepoa, ux
dusznyeckue M XUMHYECKHE CBOMCTBA, JCMCTBHE HA JKUBBIE OPIraHU3MBL,
NOJy4YeHHUE M MpPUMEHEHHE. DKOJOTHUECKUE MPOOJIEMBbl, CBSA3aHHbBIE C OKCHIOM
yraepona (IV); rumoreza rino0anbHOTO TOTEIUICHUS KIMMATa;, ITapPHUKOBBIMA
addekT. YrompHas KHCIOTa U €€ COJH, UX (PU3MUECKUe U XUMUYECKUE CBOICTBA,
nojyueHue u mpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CETHCKOM
XO0341UCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHAX
yriepoja (MeTaH, 3TaH, OSTWIEH, AalETUJICH, STaHOJ, IJIMLEPHUH, YKCyCHas
kuciota). Ix coctaB u xumudeckoe ctpoenue. [TousaTne o 6Monornuecku BasKHBIX
BEIIECTBAaX: JKUpax, Oenkax, yriieBojax - M HMX pOJIM B KU3HM YEJIOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUIN

2.7

Kpemuuii, ero pusndeckre 1 XMMHYECKHE CBOWCTBA, MOJIYYCHHUE U MIPUMEHEHUE.
Coenunenus kpemHusi B npupoze. OOuire npeacTaBieHns 00 OKCUAE KPEeMHHUS
(IV) u xpemuueBoit kuciote. CUIUKATBI, UX UCIIOJIIb30BAHUE B OBITY, MEAUIIMHE,
MIPOMBINUIEHHOCTH. Ba)kHeHIMe CTPOUTENbHBIE MaTepUalbl: KEpaMUKa, CTEKIIO,
[EMEHT, OeToH, kene300eToH. [IpobmeMbl 0G€30MaCHOTO  HCIOJB30BAHUS
CTPOUTEJIbHBIX MATEPUAJIOB B IOBCEAHEBHOMN )KU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: HU3ydeHHe OOpa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEaKUUM Ha XJIOPUI-
WOHbl W HaOJIOJEHUE MPHU3HAKOB HX MPOTEKaHMs; OIBITHI, OTPAXKAIOIIUE
¢u3nuecKkne U XMMHYECKHE CBOWCTBA TaJOr€HOB U UX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ OOpa3laMu XJIOPHIOB
(raJIOTEHH]IOB); 03HAKOMJICHHE C 00pa3aMu cephl U €€ COSAMHEHUSIMH (BO3MOKHO




MCITOJIb30BaHNE BUICOMATEPHAIIOB); HAOIOICHHUE TTpoIiecca OOYTIMBaHMsI caxapa
I0J| JICMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHUCJIOTBI; U3YyUYEHHE XHUMHUYECKHX
CBOMCTB pa30aBJICHHON CEPHOU KHUCJIOTHI, MPOBEACHNE KaYeCTBEHHON PeaKIuy Ha
cynb(haT-uOH W HaONIOJICHHE TpHU3HAKA €€ NPOTEKAHHUs, O3HAKOMIICHHE C
(bU3MYEeCKUMH CBOWCTBaMHU a30Ta, ¢ochopa W HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB), o0Opa3namMu a30THBIX M (ochOpPHBIX
ynoOpeHuil; moiydyeHue, coOHpaHue, paclo3HaBaHME U H3Y4YEHHE CBOMCTB
aMMHaKa; IpPOBeJCHIE Ka4eCTBEHHBIX PEAKIINI Ha MOH aMMOHHUS U (ochaT-HuOH U
U3y4eHHE NPU3HAKOB HMX NPOTEKaHUS, B3aUMOJIECHCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHCIJIOTBI C MEIbI0 (BO3MOXXHO HCHOJIB30BaHUE BUJIEOMATEPHAIIOB);
U3y4eHUE MOJesiell KpHUCTaUIMYECKUX pEeIIeTOK anmasa, rpadura, QymnepeHa;
O3HAKOMJICHHE C  TPOIECCOM  aAcOpOIMH  pPacTBOPEHHBIX  BEIIECTB
aKTHBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOras3a; MojydyeHue, cooupaHue,
pacro3HaBaHUE M  M3yYE€HHE CBOWCTB  YIJIEKHCIIOIO Tras3a; IMpOBEACHHUE
KauyeCTBEHHBIX peakIuii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YYeHHE MPU3HAKOB UX
MPOTEKAHUs; O3HAKOMJICHHE C MPOIYKIMEW CUIUKATHOW MPOMBIIUICHHOCTH;
pEllIeHHE SKCIEPUMEHTAIBHBIX 3a/1ad no TeMe "BaxHeillne HeMeTauibl U UX
coeiMHeHus"

MeTtaminl 1 ux COCAUHCHUA

3.1

OO01mas xapakTepuCTUKa XUMUYECKUX JJIEMEHTOB - METAJIOB HA OCHOBAaHUU UX
nonoxkenuss B llepmoamueckoir cucreme xumMuueckux oanemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHe MeTajioB. MeTrayuinueckasi CBs3b U
METAJJIMYECKass  KPHUCTAUIMYECKass  pelerka.  JJEKTPOXUMHYECKHH  pAl
HaIPSHKEHUN METaJlIoB

3.2

duznyuecKkue U XMMHUYECKHE CBOMcTBa MeTauioB. OO0mue crocoObl MOITydeHUs
MeTauioB. [IoHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Kopposuu. CraBsl (CTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B
OBITY Y IPOMBILIEHHOCTH

3.3

[[lenounble MeTawipl: noJiokeHue B llepuonnueckor cuUCTEME XHMUYECKHX
sneMeHToB JI.M. MeHzeneeBa; CTpOCHHE HMX AaTOMOB; HAaXOXIEHUE B IMPHUPOJE.
®u3nyecKkue 1 XMMUYECKUE CBOMCTBA (Ha NMpuMepe HaTpus U Kanus). OKkcuasl U
TUIAPOKCHABI HaTpusi W Kanusa. [IpruMeHeHWe WIENOYHBIX METAUIOB M UX
COeJUHEHMI

3.4

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIMIL: 1T0JI0KeHNE B [lepuoanueckoi
cucreme xumudeckux snemeHToB .M. MenneneeBa; CTpO€HHE HX aTOMOB;
HaxOoJIeHue B mpupoje. Duznueckre u XUMUYECKHUE CBOMCTBA MarHUs M KaJIbLUs.
Baxxneiimme coeMHEHUS KaabIus (OKCHI, THAPOKCHI, COH). JKeCTKOCTh BOJBI 1
CHOCOOBI €€ YCTpaHEeHHUs

3.5

AmtoMuHuil: nonoxkenue B [lepuoaudeckoll CUCTEME XMMHUYECKHX 3JIEMEHTOB
J.N. MeHneneeBa; CTpOEHUE aTOMa; HaxokAeHUE B mpuponae. dusmyueckue u
XUMHUYECKHE CBOMCTBA amOMUHMsI. AM(pOTEpHbIE CBOMCTBA OKCHA U THIAPOKCHIA
AIIOMUHUSA

3.6

Kenezo: nonoxenne B [lepuoanyueckoil cucteMe XuMudeckux snemeHToB J[.U.
MeHnneneeBa; CTpoeHHUE aToMa; HaxoxJaeHue B mnpupone. Duszmueckue u
XUMHUYECKHE CBOMCTBA kese3a. OKCUIbl, THAPOKCHABI 1 comu xkenesa (1I) u sxenesa
(III), mx coctaB, CBOWCTBA U MOJIY4YCHUE




3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3[aMi METAJIJIOB U CILJIaBOB, UX
GU3MYECKUMU CBONCTBAMU; W3YYCHHE pE3YyJIbTaTOB KOPPO3HU METAJIOB
(BO3MOXXHO HCIIOJIB30BAHUE BHICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJAa Kalbllusd W HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); HUCCIEIOBAaHUE CBOMCTB JKECTKOW BOJBI; MpoOIlecca TOPEHUS
JkKeye3a B KHCIIOpoae (BO3MOXKHO HCIOIh30BAaHUE BUACOMATEPUATIOB); MIPU3HAKOB
MIPOTEKaHUsl KAYECTBEHHBIX DPEaKIMi Ha WMOHBI (MarHusi, KajbIUs, aJTIOMUHHUS,
uHKa, xxenesa (II) u sxenesa (I111), meau (II); HabmroIeHUE U OMECAHKE TIPOIIECCOB
OKpalllMBaHUsl IUIAMEHW HWOHAMM HATpHsl, Kajlusg W KajJblUs (BO3MOXHO
UCTIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUAA aJIOMUHHUS M THUAPOKCUAA LIMHKA; PEIICHUE IKCIEPUMEHTAIbHbBIX
3a7a4 no teMe "BakHeHIne MeTaisl ¥ UX coeauHenus”

XuUMHA ¥ OKpYXKarolas cpeaa

4.1

HoBeie matepuanel u TexHOJIOrMU. BemiectBa M Marepualbl B IOBCEIHEBHOMU
JKU3HU 4YeJIOBeKa. XUMUS U 30poBbe. be3omacHoe MCIonb30BaHUE BEUIECTB U
XUMHYECKHX peaknuii B ObiTy. [lepBasi mOMOIIb MPH XUMHUYECKHX OXKOTaX H
OTpPaBJICHUSAX

4.2

OCHOBBI 3KOJIOTHYECKOW IPAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKpYXKarolen
cpenst ITJK. Ponp xuMuum B pemieHuu sKojormueckux mnpobiem. [IpupoaHsie
WCTOYHHMKHU YTIIEBOJAOPOAOB (Yrojib, MPUPOMHBIN Ta3, HE(PTh), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MIPOMBIIIIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHHue oOpas3l0B MaTepHalIOB (CTEKIIO, CILIABBI
METaJJIOB, TOJIMMEPHbBIE MaTEPHUAIIbI)




IIpoBepsiembie Ha OI'D Mo MmaremMaTnkKe TPeOOBAHUSA K Pe3y/ibTaTaM 0CBOEHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHus

Kon [TpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yiabTaTaM 0a30BOr0 YPOBHS
IPOBEPSAEMOI0 | OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeGoBaHUS obpazoBanust Ha ocHoBe PI'OC
1 IIpencraBnenue:
1.1 O TIO3HABaEMOCTH SABICHHHA TPUPOABI, IOHMMAHHE OOBEKTHBHOM

3HAYMMOCTH OCHOB XHMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOIO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOINeH KyJIbTypbl M IPAKTHUYECKOM
NeSITEIbHOCTH YEJI0BEKA B YCIOBHSIX COBPEMEHHOTO OOILECTBA; TIOHUMaHHE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2 O HAY4YHBIX MCTOAAX IIO3HAHUA, B TOM YHCJIC ISKCIICPHUMCHTAJIBHBIX U
TECOPCTUUCCKHUX MCTOAAaX UCCICAOBAaHUA BEUICCTB U U3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUC HCIOJb30BATH MOACIHU I 00BSICHEHHS CTPOCHUA
aTOMOB M MOJICKYII

1.3 0 cdepax mpodeccCHOHATHHONW AEATeIHbHOCTH, CBS3aHHBIX C XUMHEU H
COBPEMCHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha  JIOCTHIKCHHUSX
XUMHYECKON HAayKH, YTO TIO3BOJIUT OOYYAIOIIUMCS paCCMaTPUBATh XHUMHUIO
Kak cepy cBoelt Oymyriel mpopecCHOHAIBHON NEATEILHOCTH U CleaTh
OCO3HAHHBII BBIOOP XUMUU KaK MPO(UIBLHOTO TpeMeTa P Mepexoe Ha
YPOBEHB CPEIHEr0 0011IeT0 00pa30BaHUs

2 Brnanenue cuctemMoil XUMHUYECKUX 3HAHWA M YMEHUE MPUMEHATH CUCTEMY
XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1 BAKHEUIINE XUMAYECKHE TOHATUSA: XUMUUECKUH JIEMEHT, aTOM, MOJIEKYJIa,
BEUIECTBO, MMPOCTOE U CJIOXKHOE BEIIECTBO, OJXHOPOAHAS U HEONHOPOAHAS
CMECh, OTHOCUTEJIbHBIE AaTOMHAasi W MOJIEKYJIIpHAs MacChbl, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJISIPHAs Macca, MOJSPHBIH 00beM, OKCHJ, KHUCJIOTa,
OCHOBAHHUE, COJIb (CPEe/IHss), XUMHUYECKasl peaKilysi, peakluu COeAUHEHUS,
peaKkIMK pa3IokKEeHUs, PEaKIMK 3aMEILEeHHs, peakuu oOMeHa, TeIIOBOM
3 eKT peakunu, 3K30- U SHAOTCPMUUECKUE PEaKIMH, paCTBOP, MaCCOBas
JI0JIs1 XUMHAYECKOTO YJIEMEHTA B COEAMHEHUH, MacCcoBas 101 U IPOLCHTHAs
KOHLICHTpalLUsl BEIleCTBAa B PacTBOpE, SAPO aToOMa, JJIEKTPOHHBIM CIION
aTomMa, aToOMHas oOpOWTalb, pajuyCc aToOMa, BaJEHTHOCTb, CTEIEHb
OKHUCIICHUsI, XMUMHMYECKasi CBs3b, AJIEKTPOOTPULATEIIBHOCTD, IOJIApHAs M
HENOJIIPHAsl KOBAJICHTHAs CBA3b, MOHHAsA CBs3b, METAJUIMYECKas CBSA3b,
KpUCTAJZIMYECKAss ~ pelieTka  (aTOMHasg, MOHHAas, MeTaJIM4ecKas,
MOJIEKYJISIpHasi), HMOH, KaTHOH, AHHMOH, DJEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOLMAIMS,  pPEaKUMd  HOHHOTO  OoOMeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE peaxkuuu, OKHUCIIUTEIb U
BOCCTAHOBUTEJIb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIN3, XUMUYECKOE
paBHOBecHue, 0OpaTUMble U HEOOpPATUMBIE PEAKIIUU, CKOPOCTh XUMUYECKOH
peakuuu, katanuzatop, [1J1K, koppo3us MeTamios, CIjIaBbl

2.2 OCHOBOIIOJIATAIOIIMEe 3aKOHBl XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoauyeckui 3axkoH .M. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa,
3aKOH ABOrajpo
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TEeopuun XUMUH: aTOMHO-MOJIEKYJIipHast Teopus, Teopus
ANEKTPOJIUTUYECKON JUCCOLMAIII

Brnangenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHHUC NPABUIIBHO HUCIIOJIB30BAaTh M3YUCHHBIC BCIICCTBA U MATCpPHUAJIbI (B
TOM YHCJIC MHHEpaJbHBbIE YIOOPEHHS, METAJUIbl M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOJHBIX HCTOYHUKOB YIIIEBOAOPOAOB (YIS, IPUPOIHOTO
rasa, HeTH) B OBITY, CEIbCKOM XO3SICTBE, Ha MPOU3BOJICTBE U TOHUMAHNE
3HAYCHHUA KUPOB, GGHKOB, YrJICBOAOB JIs1 OpraHu3Ma 4YCJIOBCKA; YMCHUC
NPOTHO3UPOBATH BIMSHUE BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJI0BEeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpey

3.2

YMEHUE WHTETPUPOBATh XUMHYECKHE 3HAHHWS CO 3HAHWSIMH JPYTUX
y4eOHBIX TIPEIMETOB

3.3

HaJIM4Me OmbITa pabOThl C Pa3IMYHBIMHU HUCTOYHHKAMU WH(POpPMAIHMU IO
XUMHUM  (HayyHas ¥  HAY4YHO-TIONYJIpHAs  JIUTEparypa, CJIOBapH,
CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_[I/IIO O BCIICCTBAxX, HX
MMPEBPAICHUAX U IMTPAKTUYCCKOM MIPUMECHCHUU U YMCHUC HCIIOJIB30BATH €€
AJId pCHICHU A yqe6HO-H03HaBaTCHLHBIX 3aaa4

Brnagenne ocHoBaMHM INMOHATHIHOIO ammapaTa ¥ CHMBOJIMUECKOTO s3bIKa
XUMHHU JUISI COCTaBJIEHUS (POpPMyJT HEOPraHWYECKHX BEILIECTB, YpPaBHEHHI
XUMHMUYECKHUX PeaKIuil; ocHoBaMu XxuMudecko HomeHkaatypsl (IUPAC u
TPUBUAIILHOM)

YMeHne OOBSICHATh CBsI3b TMOJIOKEHUs »djemMeHTa B I[lepuomnueckoi
CUCTEME C YHNCIIOBBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/IH ATOMOB XUMHNUYCCKUX
9JIEMEHTOB (COCTaB W 3apsn sjApa, oO0Iee YHCIO JJICKTPOHOB),
pacrpeieliecHueM 3JIEKTPOHOB MO SHEPreTHUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOOB, KATHS M KaJIbIUs

[IpencraBienue 0 NEPUOAMYECKOM 3aBUCUMOCTH CBOMCTB XHMMHYECKHX
3IIEMEHTOB (paAMyC aToMa, 3JIEKTPOOTPULIATENIBHOCTh), MPOCTHIX H
CJIOKHBIX BEIIECTB OT TOJIOKEHHS dJIeMeHTOB B [lepuoamdeckoil cucreme
(B MaJBIX MEpUOJAX M TJIABHBIX MOATPYIMIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMma

YMenne kinaccupuIupoBaTh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC pCAKITUN

YMeHue onpeneirh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUUYCCKUX DJICMCHTOB, 3apsa HOHA

8.2

BHJI XUMHUYECKOU CBSI3U U TUIl KPUCTAIUIMYECKOM CTPYKTYPBI B COEUHEHUSAX




8.3 XapakTep Cpe/ibl B BOJAHBIX PacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh PU3NUECKUE M XUMUUECKHE CBOMCTRA!
9.1 NPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOA, Tpadut, aamas, KpeMHHil,
asoT, ¢ocdop, cepa, XJI0p, HATPUH, KaJIWi, MarHUi, KaJabIlui, aTFOMUHUH,
KENe30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PacTBOpPOB (BOjJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPO, OKCHUIBI U TUApOoKcHabl MeTamuioB I - ITA
rpym, amomunus, meau (11), uunka, sxenesa (11 u III), oxcunsr yraepona (11
u IV), xpemuus (IV), azora u pocdopa (II1u V), ceprr (IV u VI), cepaucras,
cepHasi, a30TUCTasl, a30THas1, pochopHas, yrojabHas, KpeMHHEBAas KUCIOTA U
UX COJIN)
9.3 MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
UX COCTaBa W CTPOCHHS, NMPUMEHEHUE BEILECTB B 3aBUCHMOCTH OT HUX
CBOMCTB, BO3MOXHOCTh MPOTEKAHHUS XUMHUYECKHX MpPEBpalleHUH B
Pa3TUYHBIX YCIOBUAX
10 YMeHHe cOoCTaBIIATh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS PEaKIUi, B TOM
qucle:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WUTFOCTPUPYIONTUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPyIN)
HEOPTraHUYECKUX BEIECTB
10.4 MOATBEPKIAIOMINX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHne BIUUCATH (IPOBOIUTH PACUETHhI):
11.1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOTO 3JIEMEHTA B COSIUHEHUH
11.2 MaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
11.4 [0 YPaBHEHUSAM XUMHUYECKUX PEAKLUUN U HAXOJUTh KOJIMYECTBO BEIIECTBA,
00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKkuu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH METOJJaMU HAy4HOTO MO3HaHUs (HAOIOJIEHUE, U3MEpEHHE,
9KCIIEPUMEHT, MOJEIMPOBAHKUE) MPU H3IYYEHUH BELIECTB U XMMHUYECKUX
SIBIICHUH; yMEHHE C(HOPMYIHUPOBATH MPOOIEMY U MPEIOKHUTh MyTH ee
perieHus
12.2 0e30macHOi pabOTHl ¢ XUMHUYECKUMHU BEIIECTBAMU, XUMHUYECKOM MOCYI0H U

1a00paTOpHBIM 000pYyIOBaHUEM




12.3

npaBuiiaMy 0€30MacHOT0 OOpalleHUs] C BEIIECTBAMHU, MCIOIb3YEMBbIMU B
HOBCCHHGBHOﬁ JKU3HH, IIpaBWJIaMU IIOBCACHHA B MLCIIAX c6€pe>1<eHI/I;1
3I0POBbS M OKPYXKalollle MPUPOIHOW Cpelbl; IOHUMaHUE Bpeaa
(OHaCHOCTI/I) BOS,Z[GP'ICTBI/I}I Ha KUBBIC OpraHU3Mbl OIIPCACICHHLIX BCIICCTB,
CrocoO0B YMEHbILIEHUS U MPEJOTBPALICHUS UX BPETHOTO BO3/IEHCTBUS
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Hannuane IMPAKTUYCCKHUX HABBIKOB INNIAHUPOBAHUA HW OCYIICCTBIICHHA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4eHHe M ONMHUCaHue (PU3NYECKHX CBOMCTB BELIECTB; O3HAKOMIICHHE C
(GU3NUECKUMU U XMMUYECKUMU SIBICHUSIMM; OIBITHI, WIIOCTPUPYIOIINE
IIPU3HAKYU IPOTEKaHUS XUMUYECKUX PEAKIUN

13.2

U3ydeHHe Crioco0OB pa3IeieHus cMecen

13.3

MOJTy4YeHUE KHUCIIOpOJia U U3yYeHHE €ro CBOWMCTB; MOJy4YeHHE BOJIOpOAa U
HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUC YIIJICKHUCJIOIO rada M HU3YUCHHUC Cro
CBOICTB; MOJYYCHUE aMMHUaKa U U3y4YE€HHUE €r0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  PACTBOPOB C  ONPEACICHHOW  MacCoOBOM  JOJeEH
PacTBOPEHHOTO BELLECTBA

13.5

NpUMEHEHHE HMHIMKATOPOB (JIaKMyca, METHJIOpaHxka u (eHondransenHa)
JUISL ONPE/ICIICHUSI XapaKTepa Cpeibl B pacTBOpaxX KUCIOT M LIeTI04ei

13.6

UCCIIC/IOBAaHHUE U OTIMCAHUE CBOWCTB HEOPTaHMUYECKUX BEIIECTB Pa3IMIHBIX
KJIACCOB; M3Yy4Y€HHE B3aUMOJCHCTBUS KUCIOT C METaUlaMU, OKCHJIaMU
METaJUIOB, PAaCTBOPUMBIMA W HEPACTBOPUMBIMH OCHOBAHHSMH, COJISIMH;
MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHUWH; BBITECHEHHE OJHOTO MeTallia
JIPYTUM W3 pPacTBOpa COJM; HCCIEOBaHUE aMQpOTEPHBIX CBOKCTB
THJIPOKCHUIOB QJIFOMUHUS M [TUHKA

13.7

pelIeHuEe HSKCIEPUMEHTAIbHBIX 3a7ady 1mo TeMam: "OCHOBHBIE KJIAcChl
HEOPraHWYECKUX COeIUHEHUU'"; "DneKkTpoauThueckas auccouudanus’;
"BajxkHeHIMe HeMeTaluIbl U UX coeauHenus'; "BajkHelIne MeTalIbl U UX
coequHeHus"

13.8

XUMHAYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIONIUE TPU3HAKUA TPOTEKAHHSI
peakuuii HFOHHOTO 00MEeHa; KAYeCTBEHHBIE PEeaKIIMK Ha IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaxX MOHBI: XJIOPHUA-, OpoMua-, Hoaud-, cynbdar-, hocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHI-MOHBI, KATHOHBI aMMOHHWSI,
MarHusi, KaJIbIFs, ATFOMUAHUSA, J)Kkene3a (2+) u xxenesa (3+), menu (2+), TMHKa
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YmMmenue:

14.1

OpPEACTaBIATh  pe3yabTaTbl  JKCIEpUMEHTa B (OpME  BBIBOJIOB,
JI0Ka3aTeabCcTB, TIpaUKOB M TaOMMII M  BBISBIATH SMIHUPHUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXAY pPEAbHO HAOIIOJAeMBIMU XUMUYECKUMU
SBJICHUSIMA W TIPOIIECCAMHU, MPOUCXOANIMMH B MaKpO- H MHKPOMHPE,
OOBSICHSATH IPUYUHBI MHOTOOOPA3Hs BEIIESCTB




ITepedeHs 3j1eMeHTOB cofep:kaHus, NpoBepsieMbIx Ha OI'J no maremaruke

Kon [IpoBepsieMblil 3JIEMEHT COACPIKAHUS
1 [TepBoHayabHbIE XUMUYECKHUE TIOHATHS
1.1 Uuctele BemecTBa U cMec. CrocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.

HpOCTBIe " CJIOKHBIC BCUICCTBA.

1.3 Xumnueckas Gpopmyna. BaneHTHOCTh aTOMOB XMMUYECKUX 371eMeHTOB. CTerneHb
OKHUCJICHUSA

1.4 3aKOH TMOCTOSHCTBA cOCTaBa BemecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTtHOocuTeNbHAs MOJIEKYJIApHas Macca. MaccoBast 107151 XUMUYECKOTO JIeMEHTa B
COCIMHEHUU

1.5 KonuuectBo BemiectBa. Monb. MomsapHas macca. MoJsipHbIi 00BEM Ta3oB.

Bzaumocss3p KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CINMHUAIL BCIICCTBA

1.6 ®u3nyecKue U XMMUUECKUE SIBJICHUSA. XUMUYECKas PEaKIs U €€ IPU3HAKU. 3aKOH
COXPaHEHMsI MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS

2 ITepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMU4YeCKuX dnemMeHToB J[. 1.
MenneneeBa. CTpoeHne aTOMOB

2.1 ITepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHTos JI.1.
MenneneeBa. [lepuoasl u rpymnmbl. OU3NYECKUN CMBICI MOPSAIKOBOTO HOMEpPA,
HOMEPOB IE€pHO/Ia U TPYIIIHI JIEMEHTA

2.2 Crpoenue atomoB. CoctaB aToMHbIX snep. M3oronbl. Dnekrponsl. CTpoeHMe
JIEKTPOHHBIX  000J04YeK aTOMOB TepBbIX 20 XMMHUYECKHX DIIEMEHTOB
IIepuonnueckont cucremsl JI.1. Menneneena

2.3 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kaius, Kaiablus (paauyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAIIMYECKUX U HEMETAJIMUYECKUX CBOMCTB) U UX COETUHEHHI B COOTBETCTBUU
C TI0JIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cucteMe U CTpPOEHUEM UX aTOMOB

3 Crpoenue BemecTBa
3.1 Xumnueckass cBsi3b. KoBaseHTHass (HOJsipHAsT ¥ HETMOJISIPHAs)  CBS3b.
ONEeKTpOOTPULIATEIBHOCT ~ XUMHUYECKHUX  3JE€MEHTOB.  VoOHHass  CBs3b.

MeTtannunueckas cBsI3b

3.2 Tumbel KPUCTAUTMYECKUX PEMICTOK (aTOMHas, WOHHAs, MeETaJUTUYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH W BHUAA
XAMHYECKOU CBSI3U

4 Baxseiuue mpeacTaBuTeNM HEOPraHUMYECKUX BemecTs. Hemeramnsl u ux
coeMHeHus. MeTasulbl U UX COEUHECHHUS

4.1 Knaccudukanuss w HOMEHKIATypa HEOPraHMYECKUX COCIMHCHHM: OKCHUIIOB
(coeobpa3syrolye: OCHOBHBIC, KHCIOTHBIC, aM(pOTEPHBIC) U HECOIEO0PA3YIOIINE;




OCHOBaHMI (memoun u HEPacCTBOPHUMBIC OCHOBaHU); KHCJIOT
(kucnmopoacoaepKamme U 0ECKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJie (CpeTHUX U KHUCIIbIX )

4.2

duznyueckre 1 XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPO/a,
XJIOpa, KUCIOPO/a, cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
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dusznueckue M XUMUYECKHE CBOMCTBA IIPOCTBIX BEIECTB-METAIUIOB: JIUTHS,
HaTpUs, KaJl¥sl, MaTHAS U KaJIbLUs, AIIOMUAHUSA, JKeJe3a. DIEKTPOXUMUYECKUN Psilt
HaIPSHKEHUN METaJlIoB
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®u3nyeckue U XMUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIWHEHUN HEMETAIIOB:
XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHUAKA

4.5

dusnyueckue 1 XMMUYECKHE CBOMCTBa OKCHI0B HeMeTasuioB: cepel (IV, VI), azora
I, 1V, V), docdhopa (IlI, V), yrmepona (II, 1V), xpemuus (IV). IlonyueHue
OKCHJIOB HEMETAIJIOB

4.6

XuMu4eckue cBOMCTBa OKCHIOB: MeTauioB [A - IIIA rpymm, nuaka, meau (I1) u
xenesa (11, II). [Tomy4yeHne OKCHUI0OB METAIIIOB

4.7

XHWMHUYECKHUE CBOMCTBA OCHOBAaHMM M aM(pOTEPHBIX THAPOKCHUIOB (Ha TpHUMEpPE
THJIPOKCUIOB aJIIOMHUHUS, Kele3a, uHKa). [lomyueHne ocHOBaHui 1 aM(pOTEpHBIX
TUAPOKCHUIOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOH, CEepHOH, a30THOW, (ochopHOH, KpeMHUEBOH, yrombHO#. Ocolbie
XMMHYECKHE CBOWMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tonyuyenue kucior

4.9

OO0mme xuMHuYecKkre cBoicTBa cperHux coieil. [lomyuenue comeit

4.10

[Momyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJA, AMMMAKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMuaka, CepHOM M a30THON KHCIOT B MpOMbIIUIEHHOCTH. OO0mue
CHocoObI MOJTYYEHHS METAJUIOB

4.12

I'ereTmyeckast cBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanuss XuMUIECKUX PeakLuil M0 pa3nuYHbIM IPU3HAKAM: [0 YHCITY H
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMYy 3(dexTy, Mo
MU3MEHEHHIO CTETICHEH OKHCIICHUS XUMHUECKHUX JIEMEHTOB

5.2

TennoBoii 3¢ (HeKT XUMHUECKOU peaKIuy, TEPMOXUMUYECKUE YpaBHEHUS. JK30- U
SHAOTEPMUYECKUE peakuu. TepMOXUMUYECKUE YPABHEHUS
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OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakiui. OKUCIUTENN U BOCCTAHOBUTEIH.
[Iporecchl OKMCIICHHUSI 1 BOCCTAHOBJICHUS. DJIEKTPOHHBIN OanaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIILHOW pEAKLUU

5.4

Teopust 3MEKTPONIUTUYECKON qucconanui. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI U
HeRNIeKTPouThl. CUibHBIE U cllabble 371eKTpoauThl. CTeneHb AUCCOIHAN




5.5 Peakiun moHHOro oOMeHa. YCIOBHS NPOTEKAHHWS PEAKIMA HOHHOTO OOMEHa,
MOJIHBIEC U COKPAIlICHHbIC HOHHBIC YPABHEHUS PEaKIUii

6 XuUMHA ¥ OKpYXKarolas cpeaa

6.1 BemectBa u marepuanbl B MOBCEJHEBHOM JKM3HM u4elloBeKa. beszomacHoe
HCIIOJIb30BaHUE BEILIECTB M XUMUUECKHUX peakiuii B 1abopaTopuu u ObITy. [lepBas
MOMOIILIb MPU XUMUYECKUX 0XKOTAaX U OTPABICHUAX

6.2 XHUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIICH cpeibl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
MOYBHI, BO3/yXa W BOJOEMOB), CIIOCOOBI e€ro mpenoTBpaiieHus l[IpenenbHas
nonyctumas KoumeHtpanus BemiecTB (IIJIK). Pomp xwmum B pemieHun
OKOJIOTMYECKUX TpoOsieM. YcuilieHHe MapHUKOBOro J3(dekra, paspylicHue
030HOBOTO CJIOSI

6.3 [Ipumenenue cepwl, azoTa, docdopa, yriepoaa, KpeMHUS U UX COCAMHCHHUH B
OBITy, MEIWIIMHE, IMPOMBIIIJICHHOCTH U CelbCKOM Xo3siiictBe. [IpumeHeHme
METaJUIOB M CIUIaBOB (CTajab, YyryH, IIOPATIOMUHHKA, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH MX coequHeHui. [loHaTre o KOppo3uu MeTallJIOB, OCHOBHbBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4 [IpupogHble HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TMPUPOIHBIN Ta3, HePThH),
MPOAYKTHI X NepepaboTku (OCH3MH ), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5 [TepBoHauabHBIE TOHATUS OO0 OPraHMYECKHX BEHIECTBAX KaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, JTWUJIEH, alETWIEH, O3TaHOJ, TJIHIEPUH, YKCyCHas
kucnora). [loHsATHE O OMONOTMYECKH BAXKHBIX BEIIECTBAX: JXUpaX, Oenkax,
YIJeBOJax - U UX POJIH B KU3HU YEJIOBEKa

7 Pacuersr:

7.1 o popMyaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHYECKUM yPaBHEHUSIM
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