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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS C HCIOJb30BAHHEM
obopynoBanusi nenrpa «Touku pocra» g oOydarommuxcs 8-9 Ki1accoB OCHOBHOW IIKOJIBI
COCTaBlicHA Ha OCHOBE TpEOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOUW 00pazoBaTeIbHOMN
IporpaMmMbl OCHOBHOT'O 0011ero oopaszoBanusi, npeacraBieHHbix B ®I'OC 00O, a takxke Ha
OCHOBE (ejiepalIbHON pabodeil MporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUH MPETOaBaHuUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepariui.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CpPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMpeesieT KOJINYECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C YY4ETOM MEXIPEIMETHBIX U BHYTPHU MPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCs, OMPEAeIIIeT BO3SMOXKHOCTH MPEAMETA IS peaTn3aiuu
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelIbHONW MPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero odpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTaTaM OOY4YECHHsS XMMHH Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUe€OHO-II03HABATEIBHON AESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONICPKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH 1 (POPMHUPOBAHUS MUPOBO33pEHUSI 00YyYaIOIIErocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus: TIO0ANBHBIX MPOOJEM YCTOWYMBOTO Ppa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH I CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ 001ei 1 (PyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB WX  CaMOCTOSTEIIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
PO eCCUOHAIBHON JIeATETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOUH IrpaMOTHOCTH 00y4JaroIInuXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBArOTCS CHEIU(UKON colepskaHus
y4eOHOTr0 MpeAMETa, KOTOPBIN SBJISIETCS MEIarorMYeCcKy alaliTHPOBAHHBIM OTpaKeHHUEM 0a30BOit
HayKU XMMUU Ha ONpeeIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUsI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHMUECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

— [lepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSI TTOCIEA0BATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIONHSIS
GyHKIIMN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHUS U MOIy4eHUS U3y4aeMbIX BEILECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX Y4eOHBIX TpeaAMETOB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kaaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTra COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOILIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUE LIETH, KaK:

— (popmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMAaTHYeCKOoe IpUOOLIeHHE O0O0Yy4aroIUXCs K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHWSA M CaMOIIO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHCclie YMEHHUH OOBSICHATH U OIICHUBATH SBIICHUS OKPYKAIOIIET0 MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIE MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU TPoOJIeM B MOBCEIHEBHOU
JKU3HU U TPYAOBOM JEATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOILIEHWH, TOHUMaHUS [ICHHOCTH
XUMHUYECKUX 3HaHHWHM I BBIPAOOTKM SKOJOTHYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;

— pa3BHUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYeTOBEYECKUX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHENIIEro o0y4eHusl.

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK Pynzutuc I'.E., ®enpaman ©.I"

[IporpamMma pa3paboTana B COOTBETCTBUU C yueOHBIM M1aHOM MAOY «bpuentckas
cpenssisi o0eoOpazoBaTeNbHasH MIKOJIay, I YPOBHS OCHOBHOTO 00IIIEr0 00pa3oBaHus C
MCIIOJIb30BaHNEM COBPEMEHHOTO 000PYAOBAaHUS [IEHTPA ECTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HampaBiieHHOCTH «Touka pocta». Ha 6a3ze nentpa «Touka poctay
obecrnieunBaeTcs peanu3anus 00pa3oBaTENbHBIX IPOTPAMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOW HAMpPaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU
3aKOHOJATENHCTBA B cepe 00pa3oBaHus U ¢ yu€ToM pekoMeHaanuii denepansHoro oneparopa
yueOHOro npeaMera «XUuMHUS.



OO61iee yuCiIO YacoB, OTBEACHHBIX IJI1 MU3YyYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOILErO
oOpa3oBanus, cocTaBjsieT 136 yacoB: B 8 ki1acce — 68 yacos (2 yaca B Heenw), B 9 Ki1acce —
68 yacoB (2 yaca B He/eJII0).



COJEPKAHUE OBbYYEHUA

8 KVIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YelIOBEKa. XMMHs B CUCTEMe HayK. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosinue Bemects. [lonsaTue o meronax
NO3HaHUA B XuMHH. YucTtele BemecTBa U cMecH. CriocoObl pa3feseHus CMecen.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
ITpocTeie U Cil0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHHH.

KomuuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI U YK CIIa
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

Ousnyeckue W XMMHYECKHE SBICHMSA. XHMHYECKas peakuus U €€ MPU3HAKH. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKHue ypaBHeHHA. Kiaccupukanuss XUMHUECKUX PEeaKInid
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMUYECKOW MOCYIOW, MpaBUIaMu pabOThl B J1abOpaTopuu U NpUEMaMu
oOpareHusi ¢ JIabOpaTOpHBIM OOOpPYAOBAHHEM, M3YUYCHHE U OINMHUCAHUE (PU3NYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (U3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IPOKAJIMBaHUE MEAHOM ITPOBOJIOKH, B3aUMOJICIICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUHN, HAOJII0JeHHE U
ONMCAaHNE NMPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLnil (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CepHON KHUCIIOTBI C XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu nHarpeBanuw,
B3anMoJIeiicTBHE *kele3a ¢ pactBopoM coiu mean (1), n3ydenne cnocoOoB pasneneHus: cMecei:
C IOMOILIBIO MarHura, (QWIbTPOBaHHE, BbINAPUBAHME, AUCTWILIALMSA, Xpomarorpadus,
IIPOBEJCHUE OYUCTKU MOBAPEHHOW COJM, HAONIOAECHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B npupoje, pU3nueckue 1 XUuMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONyd4eHHs KHUCIOpoJa B JlabopaTopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — auioTporiHas MOJU(pHUKAIH
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKUE peakuuu. TomauBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIEHHE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bognopon — anemenT u npoctoe BemectBo. Haxoxaenue Bogoposa B mpupojie, pusndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNUE, CIIOcOObI osryyeHus. Kuciors! u comu.

MounsipHblii 00BEM Ta30B. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B XKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHHe NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust ueopranmyeckux coenuHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu10B. Du3nyeckre U XMMUUEcKre cBoicTBa okcroB. [loydyenne okcumos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknatypa kuciaor. Ou3nuecKkue 1 XUMHUECKUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBS3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCIUHEHHUM.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OMpeeliCHUE COJEpKaHUsI KUCIOpPOoJa B BO3AyXe, MOJYICHHE, COOMpaHHE,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpAIICHUs] TOpeHus (Iokapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHIOB M OINUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATepUaoB), HaOI0AeHHEe 00pa3LIOB BEIIECTB KOJIUYECTBOM |
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3JIMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOpPa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOil KMCIOTHI, KUCIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLHUH, TTOJTYYEHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHUE OJHOI0 METAJIA APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KIACCH(PUKAIIMN XUMUYECKHUX 1eMeHTOB. [[oHATHE O Tpynmax CXOAHBIX
AIIEMEHTOB (IIETOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumuueckux a3nemeHtos 1. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOJA U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M30Tonbl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux diemeHTOB Ilepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA MO €r0 IMOJokKeHnto B [lepuoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJEHUS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEIMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINi (TOpEHUE, PEAKIIUH PA3TIOKECHHS, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCTIO0Ib30BAHNE KaK OOIINX €CTECTBEHHO--HAYYHbIX MIOHATUN, TaK U MMOHATUH, SBISFOIUXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO--HAy4YHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYeCKHX dieMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaldbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHX PELIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIMHEHHH, TeHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIHMX B PEAKIMH BEIIECTB, IO TEITIOBOMY 3P (DEKTY, 0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IIO Y4YacTHIO KaTajaus3aropa). OJK30- H
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBeCHH. PaKTOPBI, BIUSAIOIIUE HA CKOPOCTh XUMUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIb30BaHUEM METO0/1a SJICKTPOHHOT 0 OaaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MexaHW3M IMCCOLMAINK BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHs NPOTEKaHUs peakiUil HOHHOro OOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHui 00 3JIeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpollecca AMCCOLMALIUN
KHCJIOT, 1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKkLUuil MOHHOro oOMeHa (oOpa3oBaHHE oOcaJKa,
BbIJIEJICHHE Ta3a, 00pa30BaHHE BOJIbI), ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (ropeHue, peakluu pa3jiokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHMYECKUX BEIIECTB C IIOMOLIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIICHUe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu).  Xmoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xi10puabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3Mueckue CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOTO CII0CO0a MOJy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10XKH, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHe OKpYKaroLleld Cpebl COeAMHEHUS MM a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciora,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, moiyudeHue. lcmonwp3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue u XuMUIeCKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQeKT. YroibHas KUCIOTa U €€
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEILIECTBAX KAaK O COENMHEHMSX Yriepoja
(MeraH, 3TaH, STUJIEH, alleTUJIEH, ITAHOJ, TJIUIEPUH, YKCyCHast KucioTa). [IpupoaHble HCTOUHUKH
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY U IpOoMBIIUIEHHOCTH. [loHsITHE 0 OHONOrMYecKr BaKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIIeBOJaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYe€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmme mnpenacraBieHuss o6 okcuge kpemuHus (I1V) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M UX COCJMHEHUH (BO3MOMKHO
HCIIOJIb30BaHUE BHUJEOMATEpUasoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaloB), HaOmOJeHHe Tmporecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaOINoJIeHuEe NpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX U GOoCcPOpPHBIX YA0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peakluii Ha MOH aMMOHUA U GpocaT-nuoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/ICICTBIE KOHLIECHTPUPOBAHHOM a30THOM KHUCIOTHI C MEbIO (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJeNel KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coOupanue, pacro3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKUCIIOro ra3a, IpOBEJACHHME KaueCTBEHHBIX pEaKUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4€HUE TMPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKATHON
IIPOMBILIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «BaxxHelnne HeMeTaulbl ¥ UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepnonnueckoin cucreme xumuueckux snemeHToB Jl. M. MeHneneeBa U CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meraminueckas CBsI3b M METAJNIMUECKasl KPUCTAJLUIMYECKas pEHIETKa.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMHHHMA, OpoH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB [1.
H. Menpneneesa, CTpOEHHE UX aTOMOB, HaXOXICHUE B mpupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
IEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaIbLUI: MIOJI0KEeHNE B [leprnonnueckoii cucreme
xuMuueckux diaeMeHToB JI. M. MenneneeBa, CTpoeHHe MX aTOMOB, HAXOXICHHUE B IPUPOJE.
Pu3nyecKue U XMMHYECKHE CBOMCTBA MAarHus M KaibliUs. BaxHelmne COeIMHEHUS KalblUs
(oxcua, THAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpO€HHE aToMa, HaxoxJaeHue B npupozae. dusnyeckue U XMMUYECKUE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Keneso: monoxenne B Ilepmonmueckoil cucreme Xxumuueckux daemeHtoB [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJI€HHE B npupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokcunbl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUEHUE
pe3yIbTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOIB30BAHNE BHIEOMATEPUAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXKHO — HCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MarHUs, KaJbIHs, aJlOMUHUs, IIMHKA, kene3a (I1) u xenesa



(1), meau (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THAPOKCH/IA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTalljIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomis Mpu XMMHUYECKUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepUAIOB (CTEKIIO, CIIABhI METAJLJIOB, MIOJIMMEPHBIC MATEPHUATIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIOJIb30BaHKE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHM, SBISIOUINXCS
CHUCTEMHBIMU ISl OTACJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOIUYHOCTb, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBJICHNUE, TAPHUKOBBIN 3(pPeKT, TEXHOIOTHS, MaTepHAIIbI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PeIIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIbI
MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrpamMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
JOCTUI'alOTCA B XOI€ 06yquH51 XUMHUU B €JUHCTBC yqe6Hof/i ¥ BOCIIUTATEIILHOM JACATCIIPHOCTHU B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIiaMl U HOpMaMH IOBCACHHA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIUN O0YUYaOLIUXCSL.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH O6yanOIL[HXC$I PYKOBOJACTBOBATHCA
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOI'O OTHOIIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HAyKH B J>KM3HU COBPEMEHHOrO OOILEeCTBa,
CHOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OPMALUEH O MEPeIOBBIX JOCTHKEHHSIX M OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
yu4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3zHoo0pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHHUU yT-Ie6HbIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOI nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMMOBCACHHE U ITOCTYIIKH CBOUX TOBapI/IHIGf/i C IIO3UIMHU HPABCTBCHHBIX M IIPABOBLIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHMSL:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKH U COCTABIIAIOIME OCHOBY IS
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIOBCKA C HpHpOI[HOfI CpCI[OfI, O pOJIM XMMUHU B MO3HAHHUU
3THUX 3aKOHOMEPHOCTEH;

MMO3HAaBAaTCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH 10 XHUMHU,
HEoOXoauMBble Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, I0O3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYEHMIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B ajbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPBI 3/10POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HM, OCO3HAHUE TMOCJIEICTBUN M HENPHUSITHE BPEAHBIX MPHUBBIYEK
(ynorpeOyieHUsT aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€30MacHOCTH NP O0PALIEHUH ¢ XUMUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuvyHOro poJia, yBaKeHHUE K
TPYIY ¥ pe3yibTaTaM TPYI0BOU AEITETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPAeKTOPUU TPOJOJIKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEImHOW NPOo(hEeCcCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOJIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B TPOGECCHOHATBLHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUil 0€30IacHOro MOBEJCHHS MPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTy4YaeMble IPU U3YYCHUH XUMHH, IJIsl pEIICHU 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPEAOW, JJISI NOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0B XUMUU, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATBI

B coctraBe MerampeaMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTE3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHITUM (BBIACIATH UX XapaKTepHbIe MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), UCIOJIb30BATh TMOHATUS I OOBSICHEHUS OTIEIbHBIX
(bakTOB U SABJICHUI, BHIOMPATh OCHOBAHMS U KPUTEPHUHU JJIs KTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHUYCCKUX PEAKIMH, yCTaHABIMBATh MPUYHMHHO-CIICJICTBCHHBIC CBSI3U MEXIY OOBEKTaMHU
W3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACeHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAIIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa TO TJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M MPOIEecca, CAMOCTOSITEIHFHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH MH(POPMAIIMIO PA3TUIHBIX BHUJIOB
1 (hOpM IIPECTABICHHUS, TTOYyYaEMYIO 3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIE TOCOOUS, pecypchl HTepHETA), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSATh Pa3IU4HbIE METO/IBI U 3alIPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIHHBIX 33124
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIa/ICHHE KYJIbTYpPOH aKTUBHOTO HUCIIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAlMK ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME MCIOJIb30BaTh W aHAJIM3UPOBATh B IPOIECCE YYEOHOHM U HCCIEN0BATENIbCKON
JEeSTEIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLel MPUPOAHOMN CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe jauanora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH OJYUEHHBIE PE3YJIbTaThl I03HABATEIBHOU JIEATEIbHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTALMI0 PE3yJbTaTOB BBINOTHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELIEHUH BO3HHUKAIOUIMX Ipo0JieM Ha OCHOBE yuéra
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHALIUS COBMECTHBIX JEHCTBUM, OMPEIEICHIUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHHUE CaMOCTOSITEIbHO ONpPEAENATh UENHN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIUPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JICSTEIBHOCTh, BHIOMpATH
Haubosee 3 GeKTUBHBIE CIOCOOBI pelIeHrs Y4eOHbBIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOS TEIHHO
COCTaBJIATh WJIH KOPPEKTHPOBATH MPEITTI0KEHHBINA AITOPUTM JICMCTBUM ITPU BHIIIOJHEHUY 3aJaHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUsX,
OLICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O pe3yjIbTaTa 3asBJICHHOM 1I€JH, YMEHHE HUCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMble€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTAaTOB IO OCBOCHHIO O0S3aTENbHOTO COAEPIKAHUS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpHOl paboueld mTpoOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydJarmMMUCs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI ACWCTBWIA, crmenuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI

JJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/IHASI), BAJICHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO JIEMEHTa
B COCAWHEHHWM, MOJSIPHBII  00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHUECKas PEaKIns, KI1acCuPUKaIIms
peaklMil: peakliuy COeAMHEHUS], PEaKIIMK Pa3JI0KEHHUs, PEaKIIUU 3aMEIICHUs, PEaKIIMI
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKnu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyCc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE W HETOJsIpHas KOBaJieHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BelIeCcTBa (MPOIICHTHAS KOHIIEHTPAIIKs1) B paCTBOPE;



WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSTHH U NPHUMEHSATH 3TH
MOHSATHS NPH ONMCAHUH BEUIECTB U UX MPEBPALICHUH;

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBlICHUS (OpMyn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIpEe/eIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEAMHEHHM 1o QopmyiaMm, BHI XHUMHYECKOH CBS3H
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHA ABOTaJipo;
ONKCHIBaTh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«moboynass noxarpynna (b-rpymnma)», maneie u OGonblIME NEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMetoTcss B Tabmume «llepronnyeckas cucremMa XMMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOINME XUMHUYECKHE CBOWCTBA BELIECTB Pa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPAaBHEHUIO XMMUYECKOHN peaKini;

IPUMEHATh OCHOBHBIE ONEpallii MBICIUTENBHON NEesATETbHOCTH — AHAIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KJIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
-CJIEJICTBEHHbBIX CBSI3eH — Ul M3Y4EHHUS CBOMCTB BELIECTB M XMMMUYECKHX pPEaKLUH,
€CTECTBEHHO-Hay4YHbIE€ METOIbl IO3HAHMSI — HAOII0ACHHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
HKCIEPUMEHT (peaslbHbI M MBICIICHHBIH);

ClleZIoBaTh MpaBWUJIaM IOJb30BAaHUS XMMHUYECKOH Tmocynol M J1abopaTOpHBIM
000py/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMHU T10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHnI0 Ta3000pa3HBIX BEHIECTB (BOAOPOIAa W KUCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 0OJIEW paCTBOPEHHOIO BEILECTBA, IJIAHUPOBAThH
¥ TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENIOYEH U
KHCJIOT C TOMOIIBIO UHIMKATOPOB (JIaKMYcC, eHOI(PTaTIeHH, METUIOPAHK U JPYTHE).

K konny oOydeHus B 9 kiacce IpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBIA 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaku HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlUH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AIJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, NPeIelbHO JIOIyCTHUMas
koHeHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHSATUH M MPUMEHSTH 3TU
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHUS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIEC)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyie, xapakrep cpelsl B BOAHBIX PAaCTBOpPaxX HEOPraHWYECKHX COCIMHEHUHU, THUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3iIuyaTh MOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mnobounas noarpymmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKO TaOIHIIe, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa,
o0Iiee YuCIo AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB SJEMEHTOB W HUX COCJAMHEHHUI B
IpeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPK/1as OMKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS peaklMii HOHHOrO0 OOMEHa, YpaBHEHUS PEaKIIHii,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUS XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peaKkuu;

coOnrofaTh TMpaBuja TMOJB30BAHUS XHMHUYECKOW TMOCYIoM #  J1abOpaTopHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJOpHaa-, OpoMHI-, HOAUA-, KapOoHaT-, (ocdar-,
CUJIMKAT-, CynbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W WOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPIAaHMUECKUX BEIIECTB;



® [IPUMEHATH OCHOBHBIE OINEPALIMU MBICIUTEIBHON AESITEIbHOCTH — aHalIU3 U CUHTES,
cpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3aIUIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Yy4YCHMs] CBOMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTCCTBEHHO-
Hay4HbIE METO/IbI IO3HAHUS — HAOJI0ACHNE, U3MEPEHHE, MOICTTUPOBAHUE, IKCTIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH ).
®opmbl yuéra padoyeii nporpaMMbl BOCIIMTAHUSA
B padoueii nporpamme no XUMHUMHN.
Pabouas nporpamma Bocniutanuss MAOYVY «bpuentckas COLL» peanusyercs B TOM yucie
U Yepe3 UCIO0Ib30BAHNE BOCIUTATEIBHOTO TOTEHIMAIAa YPOKOB XUMHHU. JTa paboTa
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

e [JloOyxaeHne OOyJarOImMXCsA COONIONAaTh Ha YpOKE OOIIEHPUHATHIE HOPMBI
NIOBE/ICHUSI, TpaBWIa OOLICHUS CO CTAapIIUMH (IIEIAarOTHYECKUMU paOOTHUKAMHU) |
CBEpCTHUKAMH (00yJArOIIIUMUCS ), TPUHIUIBI YIeOHOW JUCITUTUIMHBI U CaMOOPTaHHU3AIINH.

e [lpuBieyeHre BHUMaHUA OOYYarOUIMXCS K LIEHHOCTHOMY aclEKTy M3y4aeMbIX Ha
ypOKax IpeMETOB, SIBJICHUH, COOBITHI Yepes:

— oOpaleHue BHUMaHMs HAa HPAaBCTBEHHBIC aCIEKThl HAYUYHBIX OTKPBITUH, KOTOPbIE U3Y4alOTCs B
JAaHHBI MOMEHT Ha YPOKE; Ha SIPKUX JEeATENIeHd KYJIbTYPbI, YUYEHBIX, IIOJUTUKOB, CBSI3aHHBIX C
M3y4aeMbIMU B JIaHHBII MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPBIA OHU BHECIIN B Pa3BUTHE HAIIEH
CTpaHbl U MHpPa, HA JJOCTOMHBIE MOAPAXKAHUSA IIPUMEPBI UX KU3HH, HA MOTUBBI UX IIOCTYIIKOB;
— UCIONb30BaHWE Ha YypoKax MH(POpPMALUM, 3aTpardBalolledl BaKHbIE COLMAIbHBIE,
HPABCTBEHHBIE, STUYECKUE BOIIPOCHI

® llcnonbp30BaHNE BOCIIUTATENBHBIX BO3MOXKHOCTEN COiepKaHUs y4yeOHOro rnpeamera
utst popMupoBaHuUs y 00yUYarOIIUXCSl POCCHUCKUX TPAIUIIMOHHBIX TyXOBHO-HPaBCTBEHHBIX
U COLMOKYJBTYPHBIX LIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTECHUS,
pOOJIEMHBIX CUTYAIHH JJIs1 00CYXK/IEHHS B KJIaCCe, OOBEKTOB IS BBITTOJTHEHUSL.

° I/IHI/ILII/II/IpOBaHI/Ie O6C}’)KI[CHI/II71, BBICKa3bIBAaHUM CBOETO MHCHHU, Bpra60TKI/I CBOCI'O
JIMYHOCTHOT'O OTHOIICHUS K HU3Yy4aCMbIM CO6I>ITI/I$[M, SABJICHUAM, JIMLAM, IMPOU3BCACHUAM
HCKYCCTBaA.

® BxitoueHHe B ypPOK UIPOBBIX MPOLEAYP, KOTOpbIE TOMOTAOT TOJAEPKATh
MOTHBAIIMIO OOydYalOlUXCSd K TMONYyYEHHIO 3HAHWH, HAIQKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, MOMOTaroT YCTAHOBIEHHIO JOOpOXKeIaTelnbHOMN
aTMocdepbl BO BpeMs ypoKa.

e [IpuMeHeHre Ha YpOKE€ HWHTEPAaKTUBHBIX (OpM pPabOThl, CTUMYIHPYIOIIUX
MI03HABATEIbHYI0 MOTUBALIMIO O0YYAIOIIUXCAL.

e [IpumeHenue rpynmnoBoi pabOThl WM PabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB KOMaHIHOM paOOThl M B3aUMOJEUCTBHIO C IPYTUMH O0YUaIOLTUMUCS.

e Brpibop u uUCMONB30BaHME HA YPOKAX METOJOB, METOJIUK, TEXHOJOTHH,
OKa3bIBAIOIIMX BOCHUTATENILHOE BO3/IEUCTBHE HA JMYHOCTH B COOTBETCTBUH C
BOCIIMTATEILHBIM UJICAJIOM, LIEJIbIO U 3a7a4aMy BOCITUTAHMUS:

- METOJbI KOHTPOJISI U CAMOKOHTPOJI,

- METObI CAMOBOCITUTAHUS,

- METO/bI MOOILPEHHUS,

- MeTO1bI POPMUPOBAHUS CO3HAHMUS,

- METOIbl YOSIKICHHUS.

e UHunuupoBaHue W TOAJEPIKKA MCCIIEIOBATEIBCKOW IEATEIHHOCTH IIKOJLHUKOB B
dbopme opraHuzanM = TPYINOBBIX H  HHIWBUAYAIbHBIX  HCCIEAOBAaHUN  (MUHU-
WCCIICJIOBaHMI ), BKIIFOUEHHE B YPOK PA3IUYHBIX MCCIIEI0BATENbCKUX 3a/JaHUN U 3a]1a4, YTO
JaeT BO3MOXKHOCTh OOYYAIOIIUMCSI MPHOOPECTH HABBIKM CaMOCTOSITEJIHHOTO pEIICHUS
TEOPETUYECKOW TMPOOJIEMBbI, TEHEpPUPOBaHUS ¥ OGOPMIICHUS COOCTBEHHBIX THIIOTES,



YBAXHUTEIBHOIO  OTHOLIEHUS K  YYXKHM  HUaesM, IyOJIMYHOTO  BBICTYIUICHHS,
apryMEHTUPOBAHUS U OTCTAUBAHMS CBOEH TOYKU 3PEHUSL.

® VYCTaHOBJICHHE YBAXHUTEIIbHBIX, JOBEPUTENIBHBIX, HE(POPMAIbHBIX OTHOLIEHUI
MEX/Iy YUUTEIeM U YUeHHKAaMH, CO3JJaHNe Ha YPOKaX 3MOLMOHAILHO-KOM(MOPTHOM Cpeibl.



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u K n dueKkTpoHHbIe (LM POBbLIE)
n/n TeM NPOrpaMmabl Bcero p;;)TTI::m’HHe p;g::g::quKHe o0pa3oBaTejibHbIE PeCypPChI
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas o0J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 1 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
' KUCIJIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuotexa [JOK
' HEOPTaHMYECKUX COCTUHEHHIM https://m.edsoo.ru/7f41837c¢
Hroro mo pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
Menaene-eBa. CtpoeHne
aToma

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c



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

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8
BOCCTAHOBUTEIIHHBIC PEAKIIHH

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

Hroro no pazaeny 15

PesepBHOE Bpems 3

bubnuoreka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB
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9 KJIACC

KoJsn4yecTBO 4acoB JIeKTPOHHBbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0Bpa30BATETBHBIE
padoThI padoThI pecypeI
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 [ToBTOpeHue U yriyoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [JOK
' XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubnuoteka [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XHMIIECKHX Bubmorexa [IOK
2.2 snementoB VIA-rpymmsr. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COeIUHEHUS E— :
OO61mas xapakTepUCTHKa XUMUYECKUX
bubnuorexa [JOK
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 7 1 https://m.e dsé}) U/ 7412636
UX COEIUHEHHUS - '
OO01mas XxapakTepUCTHKA XUMUYECKUX Bubmorexa [IOK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUH U UX COCIUHEHUS — :
Hroro mo pasneny 25
Paznen 3. MeTaJJIbI M BX COeAUHEHUS
3.1 OO0111e cBOIMCTBA METAIIJIOB 4 Eubmaorexa OK

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



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

3.2 Baxueiiime MeTauibl U UX CO€IMHEHUS

bubmuoreka [JOK

16 https://m.edso0.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpyxamonias cpeaa
bubmuoreka [JOK
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 hitps://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Enbmiorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IIOYPOYHOE IVIAHUPOBAHUE 8 KJIACC
KoanuecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka KoHT I Jata oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YECKHe H3ydenus Pa30BaTEIbHbI
padoTbI padoThbI pecypcbl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nmoreka [IOK
JKH3HH 4yesioBeka. Tera u BerecTna https://m.edsoo.ru/ff0d210c
2 IlonsTHe 0 MeTOaX IO3HAHUS B 1 bubnnoreka IIOK
XUMHH https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 1 bubnnorexka HOK
U IPUEMBI 0OpaIlEeHHs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTrle BelllecTBa U CMECH. 1 bu6nuoreka [IOK
Crioco0bl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTnuyeckast padora Ne 2
5 «PI;3L[6J'IGHI/IG CMeP;eﬁ (Ha mpumepe 1 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnmnorexka HOK
[TpocThie U CIIOKHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢c
7 XuMHYECKHEe DIIEMEHTBI. 3HAKU 1 bu6nuoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 CraproBasi IMarHOCTHYECKAS 1 bubnuotexa [JOK
pabora https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. 1 bubmmoreka [JOK

BaneHTHOCTh aTOMOB XMMHUUYECKHUX
3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs bubsmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOIO bu6nuoreka [IOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nmoreka [IOK
Monsipaast Mmacca https://m.edso0.ru/ff0d5230
14 Ddu3znuecKkrue U XUMHUYECKIE bubnnoreka IIOK
sBICHHS. XMMHYECKast PeaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnmnoreka [HOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs MaCChl BEIIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo0.ru/ff0d3b88
BrrunciieHus KoIn4ecTBa, MacChl
17 BemecCTJ:sea o y]f));.IBH:I—(I:I/I}Ii/; e bubmiorexa LJOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
ApUKAHI XUMAYECKUX
18 E;Iafgmgl) (CanHHI/IHeHI/I}I - bubmorexa LJOK
’ https://m.edsoo.ru/ff0d3f34
pa3yioKeHUs1, 3aMeIIeHUsI, 0OMEeHa)
19 mmmorcmer Ovobmene Bubmiorera LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HAaHUH
[1]
20 Tome Bomeernn n e Bu6miorera LIOK
https://m.edsoo.ru/ff0d4290
peaKIum»
2| momaa Knoropon - ncwem bummorera LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
DOu3nyecKrue U XUMUYCCKHIE
29 CBOMCTBA KHCJIOPO/Ia (peaKIuu bubnuotexa [JOK

okucneHus, ropenue). [lonstre 06
OKCcHJIaxX

https://m.edsoo.ru/ff0d4614
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Croco0bl MosTy4eHus: KUCI0poa B

bu6nuoreka [IOK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumMeHeHnue Kuciopoia — '

TennoBoit 3¢ hexkT XuMUIecKoi
peaxuu, MOHsATUE O Buborexa LIOK

24 TEPMOXUMHUYECKOM ypaBHEHUH, hitps://m.edsoo.ru/f0d4790
3K30- U SHJOTEPMUYECKUX — :
peaKIUIX
TormBo (HedTh, yroib 1 METaH). BuGmuotexa LIOK

25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro https://m.edsoo.ru/ffod4cda
MPEIOTBPALIEHHUS — :
IIpakTnyeckas padora Ne 3 o Bubnmorexa LIOK

26 teme «llonydyenue u cobupanue https://m.edsoo.ru/ff0d4ae?
KHUCJIOPOJa, U3YYEHUE €r0 CBOKMCTBY B :

27 Bonxopon — anemeHT u mpocToe bubnmnorexka HOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
Cbmvnqecm/le U XUMHAYECKHE Bubmiorexa [IOK

28 cBolicTBa Bojgopoaa. [Ilpumenenue https://m.eds00.ru/ff0d4ddo
BOJIOpO/A — :

29 [TonsaTHe 0 KUCTOTAaX U COJIAX bubmorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CniocoObI moy4eHus BOAOPOia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Bubnmorexa [IOK

31 teme «llonmydenue u cobupanue https://m.eds00. ru/ff0d4f42
BOJIOPO/1a, U3yUEHHUE €r0 CBOWCTBY — :

32 MounsipHblii 00BEM Tra3oB. 3aKOH bu6muoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Berancnenus o0pEMa, KomaecTBa Bubmorexa [IOK

33 BEIIIECTBA ra3a 110 ero U3BeCTHOMY

KOJIMUECTBY BEILIECTBA WJIK 00BEMY

https://m.edsoo.ru/ff0d55a0
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Beruucinenus 006EMOB ra3oB o
YPaBHECHHIO pEaKIMi Ha OCHOBE

bu6nmoreka [IOK

34 3aKOHA OOBEMHBIX OTHOILICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 DOHU3NYECKUE U XUMUYECKHUE bu6nmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocrtaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 Hacrimmenseie 1 HEHACKIIIICHHBIC bubnnoreka IIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
IIpakTnyeckas padora Ne 5 o

38 teme «lIpuroroBieHue pacTBOPOB ¢ bubnmnoreka [HOK
orpeIeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEUIECTBA»

39 KonTponsHnas padora Ne2 no teme bubnmnorexka HOK
«Kucnopoa. Bomopon. Bomay https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupUKaIus, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e

41 i%%ﬁiinlfﬂlgﬂ)g;ﬁz;ec;(ﬁoBHLIX u bubmmorexa LIOK

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

42 OcHOBaHHUsI: COCTaB, bubnuoteka [JOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u xummuyeckue bubmmoreka [JOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarmus, bu6nuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnue u XuMHYECKHE bubnuotexa [JOK

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI MOJTYYCHHSI, XHMUYECKHE bubsmorexa LIOK
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpakTyeckas padora Ne 6.
47 Penienune sxcnepuMeHTAIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCIUHEHUI»
8 xasccmsmoopramacon Bubnorera LIOK
N https://m.edso00.ru/00ad9a50
COeIMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS bu6nuoreka [IOK
3HAHUHI https://m.edso0.ru/00ad9cb?2
[
S0 reme Ocnomme ke BuGmaorexa LIOK
o https://m.edsoo.ru/00ad9%ela
HEOPTaHMYECKUX COCAMHCHUN
SL xammmecckax sneventon Homsme BuGmaorexa LIOK
' https://m.edsoo.ru/00ad9ffa
0 TpyIIax CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubnmnorexka HOK
XUMHUYECKHX d1eMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuoael, rpynmnsl, OATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmoreka [JOK
aTOMHBIX siziep. M30Torbl https://m.edsoo.ru/00ada342
S5 arovion anewentos Tepmomuecroi Bubmnorera LIOK
https://m.edsoo.ru/00adaébc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUYECKOTO bubmmoteka [JOK

3JICMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTUSI HAYKH U TPAKTHKU.

bu6nuoreka [IOK

S7 . U. MennesneeB — y4EHbIH, 1 https://m.edsoo.ru/00ada96e
Ne/Iaror U IpakJIaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnnoreka IJOK
59 Honnas xuMueckas sk 1 https://m.edscL>10.ru/OOadac34
60 KoBasienTHas nonsipHas 1 bubnnorexka HOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenonspHas 1 bubnnorexka HOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
Bbubmnnoreka [JOK
62 Crenens okuceHus 1 https://m.edscLi).ru/00adae28
63 OKHCIUTENBHO- 1 bubmuotexa [JOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Bubmorexa IOK
https://m.eds00.ru/00adb076
65 | 1omt (Crpocmmeatons . BuGmmotera LIOK
UIMITICCKAs CBA3EY https://m.edso00.ru/00adb486
66 PesepBublit ypok. O0001IeHNE U 1 bubmmoreka [JOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O60011eHNE U 1 bu6muoreka [JOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O0o01IeHNE U 1 bubmmoreka [JOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IIpakTHKYM 110 HEOPraHUYeCcKoil XUMMHU B 8 Kj1acce ¢ MCIOJIb30BaHUeM M (pPoBoii JadopaTopum (6 4.)

No| Tema Conepxanue LleneBas Kon- | I[Inanupyemeie O6opynoBanue
YCTaHOBKA ypOKa| BO pe3yJIbTaThl
4acoB

1 | Metoasl no3Hanus B | llpakTuyeckas 3nakomMctBo ¢ |1 3HaTh JlaboparopHoe
XUMUH. paGora Ne 1 1ab0paTOpHBIM naboparopHoe o0opynoBaHue
OkcniepumenTanbHbie | «[IpaBuia paboTsl B | 000pyI0BaHHEM o0opynoBaHue
OCHOBBI B XUMUU naboparopuu u

puE€MbI 0OpaICHUS
¢ 1abOpaToOpHBIM
000pyIOBaHUEM

2 | Yuctole B-Ba U ®opmupoBanue | 1 YMeTh paznensiTh CnuproBka,
CMECH. IIpakTnyeckas MIpEICTaBICHUS CMECH BEILIECTB JATUYUK
CrniocoOsr pabora: Ne 2. 0 AJIEKTPONPOBOIH
paznenenusa cmecer | PazneneHue cmeced | XUMHYECKOM OCTH

(Ha mpumepe aHaJIN3€ CMECU
OUYHCTKH
TIOBAPEHHOH coJINn)

3 | Baxwneiimme IpaKTHdecKas CdopmupoBathb YMeTs nonyyarhb [Tpubop nuis
MPEACTABUTENN paGora Ne 3 1o NpE/ICTaBIeHHE KHCIIOPOJ , MOJIyYEHUs
HEOPraHUYECKUX Teme «[Tonyuerme | © CBOHCTBax pacrno3HaBaTh €ro. | ra3oB. CIIMPTOBKa
BELIECTB. U cobupane KHCIIOpOJia ¥

KHCIOpOSIa, croco0ax ero
U3Y4YEHHE €ro TonyHeHIA
CBOMCTB»

4 | Baxueiiue IIpakTHyeckas CdopmupoBathb YMeTs nonyyaTthb [Tpubop nuis
IIpEICTaBUTENN padora Ne 4. IIPE/ICTaBICHHE BOAOPOL , MIOJIy4YEHUs
HEOPraHUYECKUX «[Tonydyenue u 0 CBOMCTBax pacrno3HaBaTh €ro. | ra3oB. CIIUPTOBKA
BELIECTB cobupanue BOAOpOJA U

BOJIOPO/Ia, U3YUYCHUE
€r0 CBOICTBY.

coco0ax ero
HOHy‘IGHI/I}I




PacTtBOpBI IIpakTHyeckasn CdopmupoBatb Ywmets onpenensats | JlaTumk
paGora Ne § IIpEACTABICHUE KOHIICHTPALIHIO ONTHYECKOMN
«IIpuroroBienue 0 pacTtBopa, IJIOTHOCTH
pacTBOPOB C KOHLEHTPALNU HCTOJIb3YS
onpeneneHHON BEILIECTBA u WHCTPYKIIUIO
MacCOBOH J0JIer KOJINYECTBEHHOM
PacTBOPEHHOTO aHanuse
BEILIECTBA
Kiaccor IIpakTuyeckasn CdopmupoBath Ywmers onpenenats | Jatuuk pH
HEOPTaHUYECKUX pa6ora: Ne 6 MPEJICTABICHUE pH pactBopoB
COE€IMHEHUI. Pemenue 0
SKCIEPUMEHTAIBHBIX | CBOMCTBAX
3a/1a4 10 TeMe KHUCJIOT,
«OCHOBHBIE KJIACCH | OCHOBAHHIA,

HEOPTraHUYECKUX
COEIUHEHUN.

OKCHJIOB, COJICH
pH cpenbr kak
XapaKTEPUCTUKU
KUCJIOTHOCTH
pacTBopa




INIOYPOYHOE IINTAHUPOBAHUE

9 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K 1 Aara o0pa3oBaTeJbHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YECKHe H3ydenus P
padoTbI padoThbI pecypcbl
[lepuoauueckuii 3aK0H.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX diteMenToB JI. 1. https://m.edso00.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmorexa IOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnuotexa [HOK

3 1 )

HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOM CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpouabnasi padora Nel no

5 teme «[loBTOpEeHUE u yriyoieHue 1 1
3HaHWUI OCHOBHBIX Pa3esioB
Kypca 8 Kiacca
Knaccudukanus xumMudeckux

6 eaK 1/11(7? o HaSJ'II/I‘IHLIM 1 Bubmorexa IOK
peaxil p https://m.edsoo.ru/00adbcb0
pU3HAKaM
ITorsgaTue 0 CKOPOCTH XUMHUYECKOU

7 €aKIuH HOHSII?FI/IG 0 TOMOT'€HHBIX 1 Bubmorexa IIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX
IToHgaTne 0 XUMHYECKOM
paBHOBecun. DaKTOPHI,

BIIMSIOIINE HA CKOPOCTh bubmmoreka [JOK

8 . 1 )

XHUMHUYECKOU peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMHYECKOTO
paBHOBECHS
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9 OKHCIIHTEIIbHO- bubmuorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| mcrommanm Cummmern BuGotea LIOK
: https://m.edsoo.ru/00adcd68
ci1a0blIe JICKTPOTUTHI
11 HoHHbIE ypaBHEHMS peakLui bubmorexa LOK
https://m.edso00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 mpercrasscmmi o6 Bubaoterca LIOK
. https://m.eds00.ru/00add5d8
AJICKTPOJIUTUYECKON
U CCOIHAIAN
XHUMHUYECKHE CBOIICTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bu6nuoreka [IOK
SIIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JHCCOIHUAIAN
14 ITonsiTe o ruApoOIU3E coJien bubmorexa LOK
https://m.edso00.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmmorexa [JOK
3SHAHHH https://m.edso00.ru/00addd12
[}
16| cPemome mencpmenmamn Bumiorera LIOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTtpoabnas padora Ne2 no
17 TeMe «DJIEKTPOIUTHIECKAS bubmuoreka [JOK
nucconuanys. XuMUYECKue https://m.edsoo.ru/00addecQ
peaKIuu B PacTBOPAX»
OO01mas xapakTepucTHKa Butmiorexa [[OK
18 rajoreHoB. XUMHUYECKHE

CBOICTBA Ha IPUMEPE XJIOpa

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

19 KHCJIOTa, XUMHUYECKHE CBOMCTBA Bubmrorexa IIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4YeHUE, IPUMEHCHHE
20 P e onymerne conmol BuGnorexa LIOK
yHeHH . https://m.edsoo0.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBOMCTBY
21| momcorm pese, e o BuGmorexa LIOK
peaxiui, o https://m.edso0.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubnuotexa [HOK
seMeHTOB VIA-TpyIs https://m.edsoo.ru/00ade64a
AJoTponHbie MOIU(UKAITUN
23 cepsl. Haxoxienue cepsl u €€ bubnuotexa [HOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
2| orreen e BuGmorera LIOK
. https://m.edso0.ru/00ade802
CBOIiCcTBa
s | e Ot e, B LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XYUMUYECKUE peaKIlui, JexKalinue
B OCHOBE ITPOMBIIIJICHHOTO
26 croco0a Moy4eHus CepHOn bubnmoreka [JOK
KUCIIOTBL. XUMHAYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoIIeH cpebl
COCJTHHEHUSIMU CEPBI
Brruncnenne MaccoBoit 101U but6mmoreka [IOK
27 )
BBIXO/Ia MTPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mast xapakTepuCTHKa
28 anemMeHToB VA-Tpynmsl. A30T, bubmorexa TIOK

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

AMMUak, ero ¢puznueckue u

29 XHMUYCCKHE CBOMCTBA, BH6H_HOTeKa HOK
https://m.edso00.ru/00adf004
MOJIy4YeHHUE U IPUMEHEHHE
IpakTnyeckas padora Ne 3 o
30 teme «[lomydueHne ammuaka, BH6H_HOTeKa HOK
8 https://m.edso00.ru/00adf180
W3YYEHHE €r0 CBOMCTB)
31 A30THas KUCI0Ta, €€ GU3nIEeCKre bubnmnoreka HOK
U XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
30 MUHEPAIbHBIX YI0OPEHHA. bubnnorexka HOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYKaIOIIE Cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 docdopnas kucnora, pusudeckue bubnmnoreka [JOK
¥ XMMHYECKHE CBOMCTBA, https://m.edso0.ru/00adf68a
MoJTyuYeHue
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX bubnmnorexka HOK
ynoOpeHuit. 3arpsisHeHne https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl hochaTamu
Yraepon, pacipocTpaHEeHHE B
35 npupoze, Guznveckue 1 EH6H_HOTeKa LIOK
UMIIeCKHE CROHCTEA https://m.edsoo.ru/00adfd9c
Okcunipl yraepojaa, ux
buznYecKre 1 XUMUIECKHE
36 CBOWCTBA. DKOJOTHYECKHE bubmorexa [IOK

HpO6HeMBI, CBsI3aHHBIC C OKCHUIOM
yriepona (1V)

https://m.edsoo.ru/00adfebe
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Bbu6nuoreka [JOK

37 VYroipHasg KACIIOTa U €€ COIIN hitps://m.eds00.ru/00ae006¢
IpakTnyeckas padora Ne 4 o
38 teme "[losydyeHue yriekucinoro bubmmoreka [IOK
raza. KagectBeHnHast peakiius Ha https://m.edsoo0.ru/00ae027¢e
KapOoHaT-roH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BeIleCTBax Kak O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia
40 KpemHuuii u ero coemuHeHus bubmorexa LOK
https://m.edsoo.ru/00ae080a
IIpakTuyeckasi pabora Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX bubnnorexka HOK
3aj1a4 1o teMe «Baxnelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI M UX COCTUHEHUS
KonrpoabHas padora Ne3 1
42 Te(l)\/le E](S)amﬁeﬁulzneﬁ ?—IGM?’L:J‘IJ‘IZI u bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
HUX COCIUHCHUS
OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
43 MeTaJUI0B. MeTannuueckas CBSI3b bu6nuoreka [IOK
U MeTa/lInIecKast https://m.edsoo.ru/00ae103e
KpUCTAIITNYECKasl pEIIETKa.
du3ndeckre CBOMCTBA METAJIOB
XHUMHUYEeCKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUH psift bubmorexa [IOK
. https://m.edso00.ru/00ael1156
HaIpsHKEHUH METaJNIOB
O61mue crocoOb! MOTyYeHUs
MeTaiioB. CruiaBbl. Berauciaenus Bubmorexa [IOK
45 10 YPaBHEHUSM XUMHYECKUX

peaKLui, eciii OAUH U3 PEarcHTOB
COJIEP’KUT IPUMECU

https://m.edsoo.ru/00ael1156
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Bbu6nuoreka [JOK

46 Howsrue 0 KopposuH meTaos https://m.edso0.ru/00ae1278
Bbubmnnoreka IIOK
47 [enounpie MeTaibl https://m.edscIJlo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAJIIbI — bu6nmoreka [IOK
KaJIbIUI ¥ MarHHUi https://m.edsoo.ru/00ae15e8
50 Baxwueiimme coequHESHUS bubnnoreka IIOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O606I£IGHI/I€ U CHCTEMATU3AIINS
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nuoreka [IOK
yCTpaHEHUS https://m.edso00.ru/00ae1886
e B LOK
i o https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka IIOK
>4 AlOMUHIT https://m.edsc]i).ru/00ae1c64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
THJPOKCHIA https://m.edso0.ru/00aelc64
bu6nuorexa [IOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 OKcuIbl, THIAPOKCUIBI U COJIHA bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O6o6LEleHI/Ie U CHCTeMAaTH3allns
3HAHMI
IpakTuyeckasi pa6ora Ne 7.
59 Peienne skciepuMeEHTAIBHBIX bubmmoreka [JOK

3a7a4 mo teMe «BaxkHeime
MCETAJIJIBI U UX COCAUHCHUSI»

https://m.edso0.ru/00ae3de8
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Brluucnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OUH

60 U3 PEAareHTOB J]aH B N30BITKE WU 1 bubmmoreka [IOK
COJICPKHUT IIPUMECH. https://m.edso0.ru/00ae1750
Beruncienus MaccoBoy 10U
BBIXO/JIa MPOJYKTA PEAKIIUU

61 O000111eHrE U CUCTEMATU3 AL 1
3HAHHUA
KonTpoubnas padora Ne4 1o

62 TeMe «BakHele MeTamibl U uX 1
COCIMHEHUS

63 BemecrBa u marepuainsl B 1 bubnnorexka HOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHHUE 1 bubnmnoreka [HOK
OKpYXKaIOIIeH CpeJibl https://m.edso00.ru/00ae4270

65 Ponp xumuu B pelieHnn 1 bubmuoreka [JOK
IKOJIOTUIECKUX TPOOIIeM https://m.edso0.ru/00ae4270

66 PesepsHblit ypok. O60011eHNE 1 1 bubnmnorexka [HOK
CHCTEMATU3aLMA 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O0001IEHNE U 1 bubmuoreka [JOK
cHUCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNE U 1 bubnmnorexka HOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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[IpakTukyM (¢ ncnosab3oBanueM ungposoii Jadoparopun Ikiaacce (7 yacos)

Ne| Tema Conepxanue Ilenesas Kon-Bo | [Imanupyemsie pezynsratel | OOopynoBaHue
yCTAHOBKA ypoKa | 4acoB
1 | Teopus IIpakTuyeckasi pa6ora | DKcriepuMeHTalbH | 1 YMeTh onpeaensaTh Jatuuk 3JIEKTPO-
anekTponutudeck| Ne 1. «Pemenue O BBECTH ITOHSITHEC CUJIbHBIE U CIIA0bIE IIPOBOIHOCTH
O M cCOLMAINY. | SKCTIEPUMEHTAIbHBIX «CI1a0bIi JIeKA JIEKTPOJIUTHI C IOMOIIBIO
CwiibHBIC U 3a1a4» TPOIUT JlaTyrKa
ciabble AEKTPOIPOBOIHOCTH
3JIEKTPOIIUTHI
2 | Hemeramisl IIpakTnyeckas padora | DxcriepuMeHTalbH | 1 3HaTh, YTO BCe pacTBOpuMble| [laTumnk
Ne 2 o Teme 0 M0Ka3aTh B BOJIE COJIU SIBJISIIOTCS ANEKTPO-
«ITomyuenue conssHolt | oOpa3oBaHue CWJIBHBIMU 3JIEKTPOJIUTAMH | IPOBOJIHOCTH
KHUCIIOTBI, U3y4eHHE €€ | COJITHOM KUCIIOTHI WHUKATOPBI,
CBOMCTBY» Y U3YUYUTH €€ IIKOJIbHAs. MUKPO
CBOICTBa naboparopus
3 | Hemetanmibl IIpakTnyeckas padora | DxcriepuMeHTalbH | 1 3HaTh, YTO pacTBOp aMMuaka | J[aT4uk ayeKTpo-
Ne 3 o Teme 0 JI0Ka3aTh B BOJI€ — CJIa0BbIN 3JIEKTPO- | IPOBOJAHOCTH
«[lonydyenne aMMuaka, | MPUHAIIEKHOCTD JUT. YMETH OIPENEIATH ITO
M3y4YEHUE €ro CBOMCTB» | pacTBOpa aMMHUAKa CBOMCTBO C IOMOIIBIO
K CJ1a0bIM JaTyuKa

AIEKTPOITUTAM

ANEKTPONPOBOTHOCTH




Hewmeramibl IIpakTnyeckasi padbora | HAy4YUTHCS 3HaTh KAYECTBEHHBIE WHJIUKATOPBI,
Ne 4 o Teme "Ilonyuenue| pacro3zHaBaTh Ha peakuuu Ha kKapOoHaT-uOH"
LIKOJIbHAs
YIJIEKUCIIOTO ra3a. MIPaKTHUKE
MUKpOJIabopaTopus
KauectBennas peaxiius Ha| pa3IuyHbIC
KapOoHaT-MOH" XHUMHYECKHE PEaKTHBBI, HAGOP
COCIMHEHUA nabopatopHoOi
HOCY/IbI
CnouproBka

Hewmeran IIpakTHyeckass paboTra | Hay4YUTHCS 3HaTh KaYECTBEHHbIE WHJUKATOPBIL,

JIBL. Ne 5. Pemenue pacro3HaBarh Ha peaKunUK Ha KaTHOHBI U [IKOJIBHAS
OKCIICPUMCHTAJIbHBIX IMIPaKTHUKE AHHUOHBI MHUKpPO naﬁopa’[opn}{
3a7a1 1O Teme pa3uYHbIC PeaKTUBbI, HAGOP
«Baxuelme HeMeTaIbl | XUMUYECKUE 11a6opaTOPHOIL
U UX COCTUHEHUS COCTMHEHUS OCY 1Bl

CnuproBka

Merann IIpakTHyeckas paboTa | Hay4YUTHCS 3HaTh XUMHUYECKUE HITaTUB

bl Ne 6 o reme "XKécTkocTh | pacrio3HaBaTh Ha CBOWCTBA COEIMHEHUI METAJUTMYECKU,
BOJIbl U METO/BI €€ MpaKTUKE KaJIbLIMS npoOupKa ¢
ycTpaHneHus" pa3JIMYHbIC ra300TBOJIHOM

XUMUYECKUE TpyOKoOii, Me,
COCTMHEHUS COJISTHAsI KUCTIOTA,
KaJIbLIS pacTBOp U3BECTKOBOM

BOJIbI, JIAKMYC, BOJIa,
pacTBOp THAPOKCHIA
HaTpUs




MeTtann
Bl

IIpakTnyeckas padora
Ne 7. Pemienne
AKCTICPUMEHTAIBHBIX
3aJ1a4 I10 TEME
«Baxnenme MeTalIbl B
X COCIUHCHUS

Hay4YUTbCS
ONBITHBIM ITyTEM
pacrio3HaBarb
pasJIM4HbIC
COEMHEHUSA
METAJIOB IJ1aBHBIX

MOATPYMII.

PacnioznaBanue pactBOpoB
XJIOpUJIA KaTbIIHS,
TUAPOKCHUIA HATPUS,
KapOoHaTa Kanus U XJI0puaa
Oapws.

3HaTh Ka4YECTBEHHBIE
peaKkuuy Ha METaJlIbl
TJIABHBIX MTOATPYIIT

MHKPOJIa00paTopust
IITKOJIbHAS.
Hab6op peaktuBoB




Y4eOHO-MeTOAMYECKOE O0ecTiedeHHe Kypca XUMHH OCHOBHOI 0011e00pa30BaTeIbHOM HIKOJIbI

YMK «Xumusa. 8 knacc»

YUYEBHBIE MATEPHUAJIBI 1JIsd YYEHUKA

Xumus. 8 knacc/Pymsutuc I.E., ®enpaman @.1°., AkimonepHoe obiiectBo «M3marensctBo «IIpocBerienney;

2018 rox

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

- I'.E. Pymsutuc, @.I'. ®enpaman Xumus. YueOonuk jist 8 kimacca. — M.: [Ipocsemnienne.2018 r

- A\M Paneuxuit Innaktudyeckuii marepuan Xumus 8-9. M Ipocsemenne 2017 rog.

- boposckux T.A. PaGouas tetpans no xumuun: § kiace: kK yaeOnuky [.E.Pynsutuc., @.I'.®enpamana

- «Xumus .8xnace»/ T.A.bopoBckux.- M.: U3narensctBo «Ok3amen»,2015.-158¢

- M'apa H.H. Xumus: ypoku B 8 kiacce: nocodue s yaurens. — M.: [Ipocsemienue

- AM. Pagenxuii, Xumus. [lunaktuaeckuii Mmarepuai. 8 - 9 Kiaaccel: mocodue s yauTenei

o0mieo0pa3oBarenbHbIX yupexaeHuid. — M.: IIpocBemienue

- H.H. T'apa, H.W. I'abpyceBa. Xumusi. 3aJa9HUK ¢ «IIOMOIITHUKOMY. § -9 KJIacChl: TOCOOHE IS yIalTUXCsI

o0mieo0pa3oBareabHbIX yupexaeHui. -M.:IIpocsenienue

- H.H.I'abpyceBa Xumusi. Pabouast TeTpanb. 8 Kimacc: mocoOue i yqamuxcs 001meoopa3oBaTeIbHBIX

yupexzaeHuii. — M.: IIpocsenienue

YMK «Xumusa. 9 knacc»

Cnucok aumepamyput 01 y4auiuxcs:
Y4eOHUKH:
1. Pymsutuc I'.E. Xumust: 9 ki.; yue0. st odmieoopasosar. Yupexaenuit / I'.E. Pymsuruc, @.I'. deapaman. — M.
ITpocsemenne.2018roxn 208 ctp
2. T'apa H.H. Xumus: 3agaunuk ¢ «mmomontaukom»: 8-9 kimaccel / H.H. T"apa. — M. [IpocBemnienue

Cnucok numepamypul 014 nedazo208:
1. Pymsutuc I'.E. Xumus: 9 ki.: yue0. s obmeodpazosat. Yupexaenuii / I'.E. Pynsutuc, @.I". ®enpaman. — M.
[Ipocsemnienue.
2. Tapa H.H. Xumus: 3agaunuk ¢ «momontaukomy: 8-9 kimaccsl / H.H. Tapa. — M. [Ipocsemenue.
3. I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas munus ydyeonukoB I.E. Pynsutuca, ®@.I'. ®enpamana. 8-9 xnaccsl/ H.-H. T'apa. — M.
[Ipoceemienue.
4. Pageukwuii A.M. Xumus: aunaktuaeckuii marepuan: 8-9 k. / A.M. Pageuxwuii. — M.: [IpocBernienue.

HNHTepHET-pecypcebl:



1. http://www.alhimik.ru. ITpeacrasiensl ciaeayromyue pyOPHUKU: COBEThI aOMTYPUCHTY, YUUTEII0O XUMHH, CIIPABOYHUK (OYCHH OOJIbINas
10100pKa TaOJMI[ M CIPABOYHBIX MATEPUATIOB), Bec&liasi XMMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca MHTEPECHBIX HCTOPUYCCKUX
CBEJICHUN).

2. http://www.hij.ru. XKypuan «Xumust v 5ku3Hb» MOHATHO U 3aHUMATEIILHO PaCCKa3biBaeT 000 BCEM HHTEPECHOM, YTO IIPOUCXOTUT B HAYKE
¥ B MHPE, B KOTOPOM MBI KHUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBbI KypHaT «XUMHKH B XUMHUS», B KOTOPOM TPEJICTABICHO MHOKECTBO OIBITOB
110 XUMHH, 3aHUMATEIIbHON HH(POPMAIIUH, TIO3BOJISIOIICH YBICUb YUCHHKOB 3KCIIEPUMEHTAIBHOMN YaCThIO MPeIMETa.

4. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa o XUMHUH.

5. http://www.prosv.ru/. [Tocobust [ist ydanuxcsi, B TOM 4KCJIE U JJIs IOJArOTOBKU K uTorooit arrecramuu (OI'D u EI'D), MmeTtoaudeckue
0COOMS 1S yUUTEs e, HayYHO-TOMYJIsIpHAst TUTEPATypa M0 XUMHH.

6. http://1september.ru/. XKypuan ans yautesne 1 He ToJIbKO. Bosbiioe Koin4ecTBo paboT yIEHUKOB, B TOM YHCIIE M UCCIISIOBATEILCKOTO
xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MOPTAJ CO CChUIKAMH Ha 00pa30BaTeIbHBIC CANTHI 10 XUMHH.

8. www.periodictable.ru. Co6opHHK crarei 0 XUMHYECKHX DJEMEHTaX, WILIIOCTPUPOBAHHBIN SKCIEPUMEHTOM.
9. bubmmoreka [{OK https://m.edsoo.ru

MarepuanbHO-TeXHHYECKOe o0ecneyeHne KaOnHeTa XHMHU:
Ilepeuens nabopamoprozo 060py0osanus, npu 6bINOJHEHUNU NPAKIMUYECKUX PAOON NO XUMUU 3A KYPC OCHOBHOU 00w el WKOIbl.
1.060opynoBanue:

. Oo6opynoBanune undponoii 1ad6oparopuu «Touka pocray.
. Muxkponabopatopusi XuMU4ecKas;

. MPOOUPKH CTEKIISTHHBIE,

. KOJIOBI KOHUYECKHUE;

. CTaKaHbI CTEKIIHHLIE Ha 50 MIT;

. MAJTOYKHU CTEKJISTHHBIE;

. TPYOKH COCTUHUTENBHBIE: CTEKIITHHBIEC, PE3UHOBBIE;
. POOKU PE3NHOBBIE;

. CIIUPTOBKH;

. POOUPKOIEPIKATEIIH;

. MITaTUB JTa0OPaTOPHBIIA;

. IITATUB JUIS TPOOUPOK;

. BOPOHKA CTEKJISTHHAS;

. buneTp; [1  cnMuKwy;
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. acOecToBas CeTKa; [| JTy4YHHKH.
2.PeakTHuBEI:

. KHCJIOTBI: COJISTHAs, CEpPHAsl, a30THA;

. HIEJIOYM: TUJIPOKCU]] HATPUS, TUAPOKCH]T KAJIBLIHS;

. ocHoBanwust: ruapokcun meau (1) , ruapoxcun xenesza (I11);

. COJIM: KapOOHAT Kajblus, xjopua Hatpus, xyuopua meau (II), HuTpar cepebpa, xmopua Oapus, kapOOHAT HATPHUs, XJIOPH]

QIIOMUHUS, IEPMaHTaHaT Kalus, HUTPAT Kallus, MeIHBINA Kynopoc, cynbdar xenesa (I11), cynsdaT unnka, cynepdocdar, ammuadnas
CEeJIUTpa, MOYEBHHA
(xapOamu), XJIOpU Kalusd, CyabhaT HATPUsl, CUIIUKAT HATPUs, CyIb(daT allOMUHUS;

. MPOCTHIE BELIECTBA: YTOJb, IUHK, XKEJIE€30, ATFOMUHUM, MAarHUi, MEJlb, CBUHELL;
. CJIOKHBIE BEIIECTBA: MpamMop, caxap;
. WHIUKATOPBI,
. okcunpl: meau (II), okenn mapranma (IV);
3.0Opranuyeckue BELECTBA:
. COJIM: aleTat HaTpus, PEeHONAT HATPHUS;
. KHUCJIOTBI: YKCYCHasi KUCJIOTa, MypaBbHHAasI KUCIIOTA, OJIEMHOBAS;
. CHUPTHI: 3TAHOJI, U30MIEHTUIIOBBIH, IIUIIEPUH, IPOTIAHOJI;
. 6eH3011, (eHOI; YIIIeBOABI: Kpaxmall, IIII0K03a, caxapo3a.
4 Monenu:
. Habops! Mozeneit aToMOB U151 COCTaBJIEHUS HIApOCTEPAKHEBBIX MoJiesiel Moieky; [ Kpucraninnueckue pemeTku coei.
5.Y4eOHble nocoOust Ha MeYaTHOW OCHOBE:
. Ilepuoanueckas cucrema xumMuueckux aneMeHToB J[.M.Menneneesa;
. Tabnuia pacTBOPUMOCTH KUCITIOT, OCHOBAHUH coield; [] DNeKTpOXUMUYECKUH psal HampspDKeHUH MeTauioB; (| HaGopsr Tabmuiy k
YpOKaM.
. Dnekmponnvie uzoanus:
1. KommekT nndpoBbix 00pazoBaTeIbHBIX PECYPCOB.
2. OnexTpoHHas 6ubnuoreka «IIpocemenue». «Xumusd. 8 kinace». MynbTuMeaniiHoe yueOHoe mocodre HOBOro oopasia.
3. VYuebHoe anekTpoHHOE n3aanue «Xumus (8-11 kiacc). Bupryanbnas mabopatopusi»
4. 1C: Penerurop. Xumusl.
S. Camoyuutenb. Xumus ais Bcex — XXI1. Pemenue 3aaau.
6. KommnbrotepHsle npe3eHrtaiuu B hopmate Ppt.

B kabuneme xumuu 06a3amenbHo 0071)1CHA ObIMb AnmMeUKd, 8 KOMOPYI 6X00AMm:



JKryT KpoBOOCTaHABIMBAOLINNA, PE3UHOBBIA — | MIT.

[Ty3b1pb mist abga — 1 mT. (rUnoTepMUYECKUi makeT — 1 1miT.).
bunT crepunbHbIi, mupokui 7 X 14 cM — 2 mT.

bunt crepunphbiii 3 X 5 cM — 2 wrT.

bunt HecTepunbHbId — 1 MT.

Canderku crepusibHbIe — 2 YII.

Bara crepunbnas — 1 nmauka.

JleikonnacTelpb MpUHOW 2 cM — | KaTymika, 5 cM — | kaTyika.
bakTepunnaHblil TeHKOIIACThIPh pa3HbIX pasMepoB — 20 1uT.

10 CrnupToBoii pactBop nona 5%-ubiii — 1 ¢iakoH.

11. Boauslii pacTBOp aMMHaka (HalIaThIPHBIN CIIUPT) B aMIyiax— 1 yii.
12. PactBop nepokcuaa Bogopoaa 3%-ueiit — 1 ym.

13. [lepmaHTaHaT Kajmus KpUCTAJUTMYECKHA — | yII.

14. Ananerus 0,5 T B Tabnerkax — 1 yio.

15. Hacroiika Banepuansl — 1 y.

16. Hoxxuunsr — 1 mr.

©ooNo AN E



IIpunoxenne 1

KoHTpo/1bHO-011€eHOUHBbIE MATEePHAJIbI 10 Y4eOHOMY NpeaMeTy
«XumMusa» 8kJacce
Kountpoabnas padora Nel no teme «IlepBoHava/ibHble XUMUYECKHE MOHATHSD)

ITosicHuTeIbHASA 3aIMCKA

Kontponsnast padora Ne 1 B 8 kiacce o teme «IlepBoHauanbHble XUMHUUECKUE TOHSATHUS COCTOUT U3 15 TECTOBBIX 3a/jaHUi. 3a/1aHNs OLIEHUBAIOTCS
B 10, kpome 3amanuii 8,12, koTopble onleHuBaroTcs B 20. [[71s1 Be1OOpa oTBeTa Ha 3amanus 7,8,12, 14,15 TpeOyercs 3anmuch penieHus.

HToro: 3a Bce NpaBUJIbHO BbINOJHEHHbIE 3a1aHus — 17 6ansoB

160-176------ «5»

106-156------ «4»

Bpemsi BbInOJIHEHUSI KOHTPOJIbHOM PadoThl — 45 MUHYT

B

~

10.

Koutpoabsnas padora Nel no teme "[lepBoHauajibHble XUMHYECKHE MOHATHUSA"
Bapuanr I
UHCTBIM BEIIECTBOM SIBISICTCS:
1) noxnaeBast Boja; 2) mo4Ba; 3) Meab; 4)BO3ayX
Crnioco6 pa3zienieHust CMECH TEeCKa U BOJBL:
1) auctunnsnus; 2)aeicTBue MaruuToMm; 3) GuisTpoBanue; 4) BO3roHKa
XHUMHUYECKOE SIBJIEHUE - ITO:
1) ucnapenue Bojbl; 2) MIaBJeHHE b4, 3) MIaBICHUE Kelle3a; 4) pKaBlIeHUE Kele3a
3amuck 302 0603HavaeT: 1) Tpu aTomMa KUCIOpoa; 2) TPY MOJIEKYIIBI KUCIOPOa; 3) MECTh MOJICKYI KHCIIOpOo/1a
TonbKko MpOCTHIE BEllecTBa MPEACTABICHbI B PsY:
1) kucnopon, BoJIOpo, cepa; 2) Boaa, KUCIOPOI, BOJOPOA, 3) a30T, BOJOPO/I, COJsTHAS KUCIIOTA; 4)BO/ia, COJIsTHAS KUCIIOTa, CEpHask KUCIO0Ta
006 a30Te Kak XMMUYECKOM dJIEMEHTE HJIET peub Bo (ppasze: " A3o0T...
1) BxoauT B cocTaB Bo3ayxa'; 2) jerde kuciopoaa'; 3) BXOJUT B cocTaB OenkoB"; 4) MPUMEHSIOT JJIs [TOJIydeHus: aMmMuaka"
OTtHOcuTenbHAsA MoOJeKysipHas Macca GochopHoit kucnoTsl HsPO4 paBna: 1) 95; 2)98; 3) 48; 4) 97
Maccoas mois xjaopa B nepxsopate kanust KCIO4 paBHa:
1) 28,16%; 2) 25,63%; 3) 46,21%; 4) 39,22%
BanentHocts cepsl B okcuaax SOs u SOz coorBercTBerno pasHa: 1) HHu IV;2) IVull; ) Viu IV, 4) lHulll
W3 nepeunciaeHHbIX GOPMYIT XJIOPUIOM SIBIISETCS:
1) KCI; 2)KCIQOg; 3) Cl203; 4)CuS



11.
12.

13.

14.
15.

=

How

o

11.
12.

13.

dopmyna okcuaa azota(l): 1) NO2; 2) N2Os; 3) N2O; 4) N2Os
Cymma koaddurrienToB B ypaBHenuu peakuuu Fe + Clo-> FeCls paBna
1)3;2)5; 3)2;4) 7
K peakiusm pas3inokeHust OTHOCUTCS:
1.MnO+ Oz ->Mn;03
2.BaCOs3 -> BaO + CO2
3.CuO + H2SO4 - CuSO4 + +H20
4.N, + H, > NHs3
B KaKkoM KOJIHYECTBE BEIeCTBA BOABI(MOIIB) conepxutcs 4,8'10% monekyn? 1)8; 2)0,08; 3)0,8; 4)1,6
Kakoii 00beM(H.y.) 3aHuMaroT 2 Mot ammuaka NHs?
1) 4,48mn; 2)44,8m; 3) 448n; 4) 22,4n
Kourtpoasnas padora Nel no teme "[lepBoHauajibHble XUMUYECKHE TOHATHUSA"
Bapmuant 11
YucTeiM BemecTBOM siBisieTcs: 1) Mopckas Boja; 2) cnafkuii yai; 3) Bo3ayX; 4)KHUCIOPOA
Jlist pa3ziesieHusi CMEcH IMOBapeHHOMW COJIM U PEYHOTO MeCKa CIIeAyeT MpoAeaTh CIeAyIore onepanuu: 1) GpuibTpoBaHue, BhIIapUBaHUE; 2)
pacTBOpeHUE B BOJIE, PHIIBTPOBAHKE, BRIMIAPUBAHUE; 3) pAaCTBOPEHUE B BOJIC, BRITAPUBAHUE; 4) pAaCTBOPEHHUE B BOJIC, OTACIICHHE pacTBOPa
IIPH TIOMOIIY IETUTENbHOW BOPOHKH, BHITIApUBAHUE
®du3ndecKoe SIBICHHUE - 3TO.... |)TasiHUE JIb/Ia; 2) prKaBIECHUE KEJIE3HOTO TBO3/s; 3) ropeHue apoB; 4) MpOKUCaAaHUE MOJIOKA
3anuck 4H, 0603HauaeT: 1) yeTsipe aTomMa BOJIOPOa; 2) YEThIPEe MOJIEKYIIbI BOAOPO/a; 3) BOCEMb MOJIEKYJ BOJIOPOa
ToNBKO CITOKHBIE BEIIECTBA MPECTABICHBI B PSY:
1) xucnopon, BOJopo/I, cepa; 2) Bojia, KUCIOPO, BOJOPOI, 3) a30T, BOAOPO/I, COJSIHASI KMCIIOTa; 4)BOJIa, CONSIHASI KUCIIOTA, CEPHAs KHCIOTa
O kuCcIopo/Ie KaK MPOCTOM BEIIECTBE HAET pedb BO ¢pase:
1) Kucnopon BxoauT B coctaB Bosl. 2) Kucmopos - ra3 minoxo pacTBOpuMBIii B Bojie. 3) BaneHTHOCTH kucnopozaa paBHa aByM. 4) B coctas
OKCHJIOB BXOJIUT KHUCIIOPOJT
OTtHocuTenbHasE MOJIEKYIIsipHast Macca cepHoit kucinoTel HoSO4 paBha: 1) 95; 2)98; 3) 48; 4) 97
MaccoBas nonst kanblus B kapoonare kanbitus (CaCOz3) paBHa:
1) 28,16%; 2) 25,63%; 3) 40%; 4) 39,22%
BanentHocts a3ota B okcumax NO2 1 N2O3 cootBercTBenHo paBHa: 1) 1 u IV; 2) IV u lll; 3) VIiu IV; 4) 1l ulll

. 13 nepeuncienHbix Gopmyn cynbpuaom sBiseTcs:

1) MgSOs; 2)CaCOs; 3) MgSOs; 4)CuS

dopmyina okcuga 6poma(l): 1) KBrO; 2) Br2Os;  3) Br20; 4) Br,Oy
CymMma k03 dunmnerToB B ypaBuenuu peakiuu HoS + O2 2 S + H0 pasna
1)3;2)5; 3)2;4) 7

K peaknusm coeiMHEHUS] OTHOCUTCS:



1.KCIO3 > KCI + KCIO4
2.AI(OH)3>Al>03 + H20
3.K20 + N20s >KNO3
4.FeCls + Fe > FeCl>

1) 4,48mmn; 2)44,81m; 3) cBoii BapuaHT oTBeTa; 4) 22,471

14. B kakoM KoJudecTBe Bemectsa xaoposogopoaa HCI (monw) conepsxntes 0,6:10% monexyn? 1)8;
15. Kakoii o6beM (H.y.)3aHuMaroT 2,1Moub nporena C3Hg?

OTBeThI M pelieHus K KOHTPOJIbHOM padore Ne 1 «IlepBoHayaibHbIe XMMUYECKHE TTOHATHUSD)

Ne | Bapuanr 1 Kon- | Ne | Bapuanr 2 Koa-
BO BO
Oamn Oamio
OB B

1 |3 1 1 4 1

2 |3 1 2 2 1

3 |4 1 3 1 1

4 |2 1 4 2 1

5 |1 1 5 4 1

6 |3 1 6 2 1

7 |2 1 7 2 1
(Mi(H3PO4) = 3*1+31+4*16=98 (Mi(H2S04)= 2*1+32+4*16= 98)

8 |2 2 8 3 2
(M(KCIO4= (M(CaCO0:s)=
=39+35,5+16%4=138,5(16) =40+12+3*16=100(16)
w(Cl)=35,5:138,5 * w(Ca)=40:100*100%=40%(10)
100%=25,63%(16)

9 |3 1 9 2 1

10 |1 1 10 |4 1

11 |3 1 11 |3

12 | 4 2 12 |4 2
2Fe+ 3Cl2= 2FeCl3(16) 2H2S+0; = 25+2H20(106)
2+3+2 =7 (16) 2+1+2+2=7 (16)

13 |2 1 13 |3 1

2)0,08; 3)0,1;

4)1,6



14 |3 1 14 |3 1
v(H20)= 4,8*10%: 6,02*10%3= (V(HCI= 0,6*10%: 6,02*10%=
=(,8M0I1b =0, 1mo01b

15 |2 1 15 |3 1
V(NH3)= 2momp* 22,451/M051b= V(C3He)=2,1Mmo0mnp*22,451/MOJIb=
=44 81 =47,041n
OO0111e€e KOJINYECTBO OaIOB 17 OO0111e€e KOJIMUYECTBO OaIOB 17

160-176------ «S»
106-156------ «y»

56- 9G-------- B3»
16—46------- @@»
(1) — «1»

Konrpoabnas padora Ne2 no remam «Kucaopoa». «Bogopon». «Boxa»
HosicHUuTEIbHASA 32ANIMCKA
Kontponbnas pabora Ne2 o temam «Kucnopoa». «Bomopoa». «Boga. PactBopei» coctrout u3 11 TeCTOBBIX 3a7aHUM, KOTOPBIE OILICHUBAIOTCS B 1
0amr; ogHoro 3amanus Nel3 Ha cooTBeTCTBHE(3a KaxkJI0€ BEpPHOE COOTBETCTBHME — 10, uroro 30) u OAHON 3amaun ¢ BBIOOPOM OTBETa MOCIE
MPUBEIEHHOTO peieHust ( 3a Kax /bl 3Tar peieHus 3ajgadu — 16, utoro 20)
HToro : 3a Bce NpaBWIbHO BHINOJHEHHbIE 3a1aHusi- 180
176 — 180 --- «5»
116 -- 166 ---«4»
56 --106 ---«3»
16 ----406 ----2»
06 ------m-m--- «1»
Bpemst BbINOJTHEHHSI KOHTPOJILHOM padoThi- 4SMUH

KountpoJabHnas padora Ne2 nmo remam «Kuciaopoa», «Boagopom». Bogay»
Bapuanr I
1. DnemeHT, HauboJee pacCIPOCTPAHEHHBIN Ha 3eMJie, 3TO: a) KUCIOPOI; 0) a30T; B) BOAOPOI; T) KPEMHUIA.
2. Yxaxure 00beMHYIO TOJIIO Kuciopoaa B Bosayxe: a) 0,009; 6) 0,209; B) 0,409; r) 0,781.
3. B mpoMbIIUIEHHOCTH KHCIOPOA MOXKHO MOJIYYUTh U3: @) XJIopaTa Kaius; 0) BOABI; B) BO3AyXa; ') IepMaHraHaTa Kajius.
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12.
13.
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BanentHocTs Bogopona pasaa: a) | ; 6) Il; B) lll; n)IV .

Maccosas nons Bogopona B Bojie ( H20) cocrasmsier: a) 0,11; 6) 0,33; B) 0,67; 1) 0,89.

VYKaXuTe MpaBWILHOE CYXKACHUE: a) BOJAOPO OYEHb MAJIO PACTBOPSETCS B BOJE; 0) BOJOPO] UMEET BBICOKYIO TEMIIEPATYPy CIKUIKCHUS; B)
BOJIOPOJT MOXKET OBITH MOJTyYEH MPH B3aMMO/ICHCTBHHU cepedpa ¢ BOJIOM; I') BOJOPO/I HE pearupyer ¢ KUCIOPOIOM.

VKaxnuTe, Kakoe CYKIICHHUE SBISETCS IPABUIIbHBIM:

A) HachIIICHHBIE PACTBOPHI BCET/Ia SABIISIOTCS KOHLIEHTPUPOBAHHBIMH PACTBOPAMH;

b) pazbaBiieHHBIE pacTBOPHI BCET/a SIBISIOTCS HEHACHIIICHHBIMH PAaCTBOPAMHU: a) BEPHO TOJNBKO A; 0) BepHO Toibko b; B) BepHBI 00a
CYXJIEHUS; T) 00a CyX/IeHUSI HEBEPHBI.

B3Becu, B KOTOPBIX MEJIKHE YaCTHIIBI TBEPAOTO BEIIECTBA PABHOMEPHO PacIpeeiICHbI MEX]Iy MOJICKYJIaMH BOJIbI, HA3bIBAIOTCS: a)
CyCIIEH3UsIMH; 0) OMYJIbCUSIMH; B) JIbIMAMU; T') a3PO30JISIMHU.

s o6e33apakiBaHus BOABI UCTIOIB3YIOT: a) OTCTauBaHue; 0) puimpTpoBaHue; B) MEPEroHKy; r) 00paboTKy BOABI XJIOPOM.

Bopa pearupyer ¢ akTUBHBIMH METaJlJIaMH, TAKUMH KaK HATPUW U KaJbIHiA, ¢ 00pa30BaHUEM : a) TUAPOKCHIIOB; 0) OKCHIIOB M BOJIOPO/IA; B)
KHCJIOT; T) THIPOKCUIOB M BOAOPO/IA.

Kucnopor MokeT B3aMMOICHCTBOBATE C KX IBIM BemecTBOM mapsl: a) CuO, CHa; 6) Hz, CO; B) CO2, SOz, 1) S, WOs.

Bomopoa MoxeT pearupoBath ¢ KakIbIM BeriecTBoM mapbl: a)F2, H20; 6) CHa, CuO; B) O, K; 1) Clz, NHa.

Y CTaHOBUTE COOTBETCTBHE MEX/TY JIEBOM U MPABOM YacThIO ypaBHEHUS peakiuu. OTBET 3alUIINTE B BUJIE TIOCIEI0BATEIHFHOCTH OYKB U U,
Hanpumep, Al,b2...:

1) 4Fe+302= A. FesOq + 4H;
2) 3Fe +4H0 = b. H2SOq4
3) SO3+H0= B. 2Fe;03

B 125 r Boab! pactBopuiu 25 1 conu. MaccoBast 10Jis BEIIeCTBa B OJYYEHHOM pacTBope paBHa: a) 19%; 0) 15%; B) 17%; r) 20%.

KounTtpoJabsHnas padora Ne2 mo remam «Kuciaopoa», «Boagopon», Bogay»
Bapuanr |11
YKakuTe XapakTepHYIO BAIEHTHOCTH kuciopoaa: a) 1V; 6) 111; B) 1; r)l.
Omnpenenute MaccoByro oo kuciopoaa B mpamope(CaCOz): a)0,4; 6)0,56; B) 0,52; 1)0,48.
B nmaGopaTopuu KUCIOPOa MOXKHO TIOTYYUTH MTPH PA3I0KEHUH a) TIEPOKCUAA BOJIOPOa; O) MepMaHTaHaTa Kallvs; B) XJIopaTa KaJus; T') Jr000ro
U3 MTEPCUNCIICHHBIX BEICCTB.
MaccoBast 10511 BOAOpOa B 3¢MHOI Kope cocTasisiet: a) 1; 6)0,1; 8) 0,01; r) 0,001.
Coenunenne CaH; HazpIBaeTcs: a) THAPU] Kalust; 0) THAPUT KaJbIHST; B) TUAPAT KIS, T') THAPH] KAITBIHUS.
YKaxkuTe, Kakoe CYyKJIEHUE SBISIETCS MPABUIbHBIM:
A) 9UCTBIN BOJOPOJ MPH MOKUTAHUH CTOPAET CITIOKOKWHO, C XapaKTEPHBIM 3BYKOM;
b) cmech Bogopona ¢ BO3AYXOM IPH MOKUTAHUU B3PBIBACTCS C PE3KUM <JIAIOIIMMY 3BYKOM: a) BEpPHO TOJIBKO A; 0) BepHO TONbKO b; B)
BEpHBI 00a CYXKIEHUS; T') 00a CY>K/IEHUS HE BEPHBI.



7. Yxaxwure, KaKOe CYKICHHE SIBIIICTCS TPABUIBHBIM: A) PacTBOPHI - 3TO HEOAHOPOIHBIC CHCTEMBbI, COCTOSIINE U3 MOJIEKYJ PACTBOPUTEIIS U
YaCTHUIl PACTBOPCHHOTO BEIIIECTBA;
B) npu pacTBOpeHNU KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTHI B BOJIE IIPOUCXOMT Pa30rPEeBaHKE MOTYYSCHHOTO PAacTBOPA : a) BEPHO TOJIBKO A;
0) BepHO TOJILKO b; B) BepHBI 00a CyXJIeHUS; T') 00a Cy>KICHHUS HEBEPHBI.

8. B3Becw, B KOTOPBIX MEJIKHE KaIleIbKH )KHUJKOTO BEIECTBa PABHOMEPHO PACIPEICIICHBl  MEKIY MOJICKYJIaMH BOJIbI, HA3bIBAIOTCS: a) IBIMAMU;
0) a’p0o30JIsIMU; B) CYCIIEH3USAMH; T') IMYJIbCUSIMHU.

9. 1y OYUCTKH BOJBI OT COJCPIKAIIUXCS B HE HEPACTBOPUMBIX YACTHII UCHOIB3YIOT: a) AUCTIILIAINIO; 0) OTCTauBaHKue U (GUIBTPOBAHUE; B)
00paboTKy BOJBI XJIOPOM; T) 00pabOTKY BOJIBI 030HOM.

10. Bozma pearupyer ¢ OKCHJaMH aKTHBHBIX METAJUIOB, TAKMX KaK HATPUM M KajblMid, ¢ 00pa3oBaHUEM a) KHUCIOT; 0) THIPOKCHIOB; B)
THIPOKCHUIOB U BOJIOPO/A; T') OKCHUIOB M BOAOPO/IA.

11. Kucnopoa MOXKET B3aUMOJICMCTBOBATh C KaXAbIM BerecTBoM maphl: a) CoHa, CO; 6)CO2, CaO; B) SOz, Ho; r) HoS, WO:s.

12. Bomopo1 MOXET pearupoBath ¢ KakabiM BemecTBoM mapsl: a) N2, H2S; 6) Ca, CuO; B) Oz, HCI; 1) Bra, PHs.

13. YcraHoBHTE COOTBETCTBHE MEXKTY JICBOI U IIPABOI YacThIO YpaBHEHUS peakiuu. OTBET 3aIUIIUTE B BUJC TIOCIICIOBATEIILHOCTH OYKB U UG,
Hanpumep, Al,b2...:

1) 4Al+30; = A. Al,O3 + 3H;
2) 2Al+3H0 = b. Ca(OH):
3) Ca0 +H0= B. 2A1,03

14. B 150 r Boas! pacTBOprun 25T cosii. MaccoBas 10J1sI BEIIECTBA B TTOJIYY€HHOM pacTBope paBHa: a) 14,0%; 0) 7,5%; B) 12,5%; r) 14,3%.

OTBeThl U penieHUe K KOHTPOJIbHOM padore Ne2 o temam «Kucsopoa», «Bonopon», Bona»

Bapuanr 1 Kon-Bo | Ne Bapuant 2 Kon-BO
6a10B 6am10B
a 1 1 |B 1
0 1 2 |t 2
(M((CaCO3)=

—40+12+16*3=100 (16)
w(0)= 16*3 : 100 = 0,48 (16)

3B 1 3 r 1
4 |a 1 4 a 1
a 2 5 r 1

(M(H20)=2*1+16*1=18(16)
w(H)= 2:18*100%=11%(16))

a 1 6 B 1




7|1 1 7 |0 1
8 |a 1 8 |r 1
9 |r 1 9 |0 1
10 | r 1 10 |B 1
11|6 1 11 |a 1
12 | B 1 12 |6 1
13| A-2B-3 B-1 3 13 | A-2 b-3 B-1 3
14 | B 2 14 |r 2
(m(p-pa) = 125+25 = 150r(10) m(p-pa)= 150+25= 175r(16)
w(B-Ba)=25: 150 * 100%= w(B-Ba)= 25: 175* 100%=
=16,7%(10) =14,3%(16)
Hroro 6amios 18 Hroro Oannos 18

176 — 180 --- «5»
116 -- 166 ---«4»
56 --106 ---«3»
16 ----40 ----2»
00 ------e-eem-- «1»

Kounrpoabnas padora Ne3 no teme «OCHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHM I
HosicHUTEIbHASA 32N CKA
Kontponbnas padora Ne3 o teme «OCHOBHBIE KIacChl HEOPTAaHUUYECKUX COEAMHEHU» COCTOUT U3 11 TeCTOBBIX 3aaHMil: IEBAThH 3aIaHUM
orienuBaroTcs B 1 6amm; 3amanue NelO TpeOyer 3amucu ypaBHEHUH XUMUYECKUX PEaKIuil U olleHuBaeTcs B 40ama( mo 16 3a kaxaoe 3amiMcaHHoe
ypaBHEHHUE peakiun); 3aaanne Nell J0KHO COMPOBOXKIATHCS PEIICHUEM 3a/1aud U OIleHUBaeTcs B 3 Oaya(mo 106 3a KaXK/Iblii 9Tarn penieHus)
Hroro : 32 Bce NpaBU/IbHO BBINOJHEHHBIE 3a1aHusA- 160
156- 166---- «5»
106- 146----«4»

50- 96 -------- 3»
16 ----40 ----«2»
00 ------------- «1»

Bpemst BbINOJTHEHHSI KOHTPOJILHOM padoThi- 4SMUH



KonrtpoJuabnasi padora Ne3 no reme «OCHOBHbIE KJIACCHI HEOPraHUYECKHUX COeIMHEHM D)

Bapuanr 1
1. OOyt XUMHUYECKYIO (OPMYITY KUCIIOT BhipakaeT 3amuch: 1) MenOm  2)Men(OH)m 3)HnRm 4)MenRm
2. Kucnorueim okcugom ssisercst: 1)CO2  2)ZnO  3)CaO 4)CuO

3. K menouam oTHOCSTCS BeniecTBa, 00beannenHbie B rpymmy: 1)H2SO3, Ba(OH)2, NaOH 2)Ca(OH)., Fe(OH)3, KOH 3)NaOH, KOH,
LiOH 4)KOH, Al(OH)3, LiOH

4. TlpaBoii 4acTbIO ypPaBHEHUSI XMMHUYECKOMN peakiuu okcuaa cepbl(1\V)u ruapokcuaa TuTus aBisieTcs 3anuck: 1)...... =HxSO3+Li 2)......
LioSOz+ Hz  3)........ = H2SO3 + LiO 4)....... = Li,SO3+ H20

5. Peaknuio Mexy KMCIOTOW M OCHOBAaHMEM HA3bIBAIOT: 1)peakuyel HeUTpaau3auuu 2)peakuueil COeAMHEHNs 3 )peakiueil pa3ioxeHus
4)peakiuen ruapaTanuu

6. KHCIOTHBIM OCTaTKOM CEPHUCTON KUCIIOTHI siBisieTcs: 1)-S  2)-SO3 3)- SO4 4)- H

7. Kucnotsl: 1)pearupyror ¢ ColsiMu, ¢ KUCIOTHBIMHA OKCUAAMHU, C )KUpaMH C 00pa3oBaHWEM MbUIa  2)pearupyroT C KUCIOTaMH, Pa3beIaloT
MHOTHE OpPraHNYeCKHE BEIIECTBA, ACHCTBYIOT HA HHIUKATOPBI  3)pearupyroT ¢ METaJUIaMH, C COJISIMH, C OCHOBHBIMU OKCHIaMu  4)He
pearupyroT ¢ KUCJIOTHBIMUA OKCUAaMH U PaCTBOPAMH COJICH, ITPU HarpEBaHUU Pa3JIararoTcs

8. Kucnoii conblo siBisieTcst BeniecTBo, popmysa koroporo: 1)NaHCOs  2) NasPOs 3)Na:KPO4 4)Mg(OH)CI

9. Xumuueckas peakiusi, B pe3ysibTaTte KOTOPOil MOXKHO MONY4IuTh Cynbdar meau, - 3to: 1)Cu(OH)2=...  2) H2SO4+ Cu(OH)2=..... 3)
H2SOs+ Cu(OH)2=..... 4)Cu(OH)2+ H.S= ...

10. Hamummre ypaBHEHUS peakiii, C TOMOILIbIO KOTOPBIX MOKHO OCYIIECTBUTH cienyromue npespamenus: C -> COz -> Na,CO3 -> COz -
CaCOs

11. Macca ocazka, 00pa3oBaBLIETOCs B pe3ysbTaTe B3aUMOAECUCTBHS 5,21 Xyiopuaa 6apusi ¢ pacTBOPOM CEPHOM KHUCIIOTHI, B3ATON B U30BITKE,
paBua: 1) 4,624r 2)5,200r 3) 5,825r 4)9,250r

\Y

KountpoabHnas padora Ne3 no teme «OCHOBHBbIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHM D
Bapmuanr 2

1. OcuoBubIM okcugoM siisiercsi: 1) CO2  2)ZnO  3)CaO 4)Cl07

C Bogoii He pearupyet okcua: 1)SO3 2)BaO  3)SiO; 4)CaO

3. Ulenoun: 1)pearupyrot ¢ KHCIOTaMH, PACTBOPAMH COJICH, pa3beJaloT MHOTUE OPraHMYECKHE BEIIeCTBA  2)pearupyroT ¢ KUCIOTaMH, HE
pearupyroT ¢ pacTBOpaMH CoJiei, Ha OOJBITUHCTBO OPraHUYECKUX BEIIECTB HE ACHCTBYIOT 3)peardpyroT ¢ KUCIOTaMH, IPH HArpeBaHUH
pasnararoTcsi, Ha OOJBIIMHCTBO OPraHMYECKUX BEIIECTB HE JICUCTBYIOT 4) HE pearnpyroT ¢ paCTBOPaMH COJICH, C KUCIIOTHBIMH OKCHIAMH,
IpY HAarpeBaHHUU Pas3lararoTcst

4. TlpaBoit 4acTbIO ypaBHEHUS XUMHUECKOW peakunu okcuaa Meau(ll) u cepHoil KMCIOTHI ABIsIeTCS 3amKch: 1) ...... =CuO + H2S04 2)......

CuO + HO +S0s3  3)...... =H20 + CuSO4 4)....=H20 + CuSO4+ SO3

N
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[Tponykramu peakuu HEMTpalIu3alky SABISIOTCA: 1)KUCIOTa U OCHOBaHHWE 2)KUCIIOTa M BoJa 3) coJib M Boja 4)BOJa U OCHOBaHHUE
TpexocHoBHoii kucnoton sieisgercs: 1)HNOz 2)H2CO3z 3)H2SOz  4)H3PO4

Cynbdunsi- 310 conu: 1)cepoBo1OpOIHON KUCIOTHl 2)CEPHOM KUCIOTHI  3)CEPHUCTOM KUCIOTHI  4)COISHON KUCIOTHI
CpenHeii(HopMaJIbHOI) COJIBIO SABJISICTCS BEIIECTBO, XUMHUUeckas Gpopmyna kotoporo: 1) NaHCOs 2)NaPOs 3)KoHPOs4 4)Mg(OH)CI
Cynbbat meau(ll) Henp3s nmoayunts npu B3aumojeicteuu: 1)Cu u HaSOs(konm) 2)Cu u FeSOs 3)CuO u H2SOs 4)CuO u SO3

. Hamummre ypaBHEHUS peakiiuii, ¢ MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH Ciieayromiue mpesparmenus: Ca -> CaO -> Ca(OH) -> CaCl» -

> Ca(NO3)2

. Macca ocanka, oOpa3oBaBIIeTOcs B pe3yJibTaTe B3auMoaecTBus 1,7r HUTpara cepedpa ¢ XJIOpUIOM MEIH, B3ITOM B H30BITKE, paBHA!

1)0,718r 2)2,870r 3)0,940r 4)1,435r

OTBeThI U penieHne K KOHTPOJIbHOH padote Ne3 mo Teme «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COCAUHEHM I

Ne Bapuantl Kom | Ne Bapuant 2 Kon
-BO -BO
Oan Oan
JIOB JIOB
1|3 1 1 13 1
2 |1 1 2 |3 1
3 |3 1 3 |1 1
4 14 1 4 |3 1
5 |1 1 5 |3 1
6 |2 1 6 |4 1
7 |3 1 7 |1 1
8 |1 1 8 |2 1
9 |2 1 9 |2 1
10 | 1)C+O2= CO2(16) 4 10 | 1)2Ca+ Oz =2 CaO(106) 4
2)C0O2+2NaOH= Na,CO3 +H20(10) 2)CaO+ H20 = Ca(OH)2(106)
3)Na>COs+ 2HCI = 2NaCl + H,0 + CO> 3)Ca(OH)2 +2 HCI= CaCl>+ 2H>0(106)
(16) 4) CaCl+ AgNOs= AgCl +Ca(NOs):
4) CO2+ Ca(OH)2= CaCOs +H20(16) (16)
11 |3 3 11 |4 3
BaCl,+ H2SO4= BaSO4+ 2HCI(16) 2AgNOs+ CuClz= 2AgCIl +Cu(NO3):
v(BaClz)= 5,2: 208 =0,025mo116(10) (16)




m(BaS04) = 0,025moa5* 2331r/M0I= V(AgNO3) = 1,7r: 170r/monp=

5,8251(16) 0,01mo1b(106)
m(AgCl)= 0,01momap* 143,5r/Mo1p=
1,435r(10)
OO011ee KOJIMUeCTBO 0alI0B 16 OO011ee KOJIMUeCTBO 0alIOB 16

150- 166---- «5»
100- 146----«4»

50- 96 -------- «3»
10-40 --------- @2»
[ «1»

KonTpoasnas padora Ned no remam: «CTtpoeHue aroMa. XUMHYECKAasi CBIA3b»
[osicHuTebHAS 3aNINCKA
KonTponbuas padota Ne4 no teme mo temam: « CTpoenune aroma. XuMu4ueckasi CBsi3b» COCTOUT U3 20 TECTOBBIX 3a/IaHUH, KAXKI0€ U3 KOTOPHIX
UMeeT OJNH BapuaHT oTBeTa. Cpeau NpeUIoKEHHbBIX 3a/laHuil OJTHO ¢ BBIOOPOM BEPHBIX YTBEPXKACHHM, KOTOPOE OILIEHUBAETCs Takke B 10amn
HToro : 3a Bce NpaBWIbHO BHINOJHEHHbIE 3a1aHusi- 200
196- 206---- «5»
126- 1806---- «4»
60- 116 ------- «3»
16 ---- 56 ----«2»
00 ----------- «1»
Bpemst BbINOTHEHHSI KOHTPOJILHOM padoThi- 4SMUH

KonTtpoabsnas padora Ned mo temam: «Ctpoenne aroma. XUMHYeCKasi CBA3b)»
Bapmuanr 1

1. T'maBHOI XapakTepHUCTUKOMN aTOMa SIBJISIETCS: a)4KCIIO IPOTOHOB, 0)MOPSAKOBBIN HOMED, B)3aps spa, T') YUCIIO 3JIEKTPOHOB Ha BHEIIHEM
yYpOBHE

B manoMm nepuosie HaxoauTes: a)KanbIui, 0)3070TO, B)XJIOP, T)KeIe30

B nmo6o4HO# moArpymmne HaxoIuTCs: a)XpoM, O)celieH, B)CBUHEII, T')aTIOMUHUN

DJIEMEHT, UMEIOIINI HanOOIbIIINE METAITTMICCKHNE CBOMCTBA: a)0eprlTnid, 0)TUTHH, B)Marduii, T')HATPpUM

DNeMeHT, UMEIOIIUI HAaNMEHBIITNE HEMETaJUIMYECKUe CBOMCTBA: a)KUciIopo, 0)drop, B)XJop, r)cepa

W
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DNEeMEHTBI, KOTOPbIE PaCIIOJIOKEHBI B TPETHEM MEPUOJIE, UMEIOT: a)TPH JIEKTPOHA Ha BHEIIHEM YPOBHE, 0)BCErO TPH 3JIEKTPOHA, B)TPH
SHEPreTHYECKUX YPOBHS, T)3apsl SApa , paBHBIHA +3

Ha BTOpOM 3HEpreTHueckoM ypoBHE MOT'YT pacroyiaratbcs He 6oJee: a)23JeKTPOHOB, 0)63J1eKTPOHOB, B)8 3JIEKTPOHOB, I')1 8§371eKTPOHOB
ATOM, KOTOPBII IMEET paclpeesicHUe SJICKTPOHOB 10 YHEPTETHUECKUM YPOBHSM : 2¢,8¢,4€, 3T0: a)rajummii, 0)CKaHIui, B)KPEMHUH, T')THTaH
3apsiy Apa U MAacCOBOE YMCIIO aToMa >*M( paBHBI COOTBETCTBEHHO: a)+12 u 24, 6)+24 n 12, B)+3 u 24, r)+12 u 20

10. Yucna mpoTOHOB, HEUTPOHOB, SJIEKTPOHOB B aTOME 1B paBHBI COOTBETCTBEHHO: a)5,11 1 5,6)5,6 u 11,B)5,6 u 5, 1)5,5u6

11.
12.
13.
14.

15.
16.
17.
18.

19.
20.

asrwONE

o No

HawnGonpmmii paguyc aroma umMeeT: a)opom, 6)uo, B)PTop, T)XJI0p

Bricmuit okcup cocraBa 320 obpasyert: a)xiyiop, 0)0epusuinii, B)HATPUN, T)a30T

Bonopoanoe coenunenue coctaBa OHs oOpasyer: a)kpeMHHiA, 0)KUCIOPO, B) XPOM, T)ITUTHIA

Bepnsl mu cnenyromue yrepxkaeHus: A)CBONHCTBA XUMHUYECKUX DJIEMEHTOB U 00pa30BaHHBIX MMH BEUIECTB HAXOAATCS B IIEPHOAMYECKON
3aBHCHMOCTH OT YMCJia 3JEKTPOHOB Ha BHELTHEM ypoBHe aToMa. b) [lepuoa — 3170 ropu3oHTanbHBIN Pl XUMUUYECKUX 3JIEMEHTOB,
HAUYMHAIOIUMICS IIETOYHBIM METAIJIOM U 3aKaHYMBAIOIIUKCSA HHEPTHBIM ra30M. a)BEpPHO TOJBKO A, 0)BepHO ToIbKO b, B)BepHo A u b,
r)ueBepHo A u b

DIIEKTPOOTPULIATETILHOCTh aTOMOB 3JieMeHTOB |V A-rpynmbi(cBepxy BHU3) : a)yObiBaeT 0)BO3pacTaeT B)CHadasia yOBIBAET, 3aTE€M BO3pacTacT
I')OCTaeTcs HEM3MEHHOMN

XUMHUYECKUH DIIEMEHT, 00J1aJatolnii HAauOOIBIIIUM 3HAYEHUEM JIEKTPOOTPULIATENILHOCTH, - 3T0: a)yriepoa C 06)azor N B) kucimopon O
r)prop F

BemectBo, xumuueckas popmyina koroporo HCI, 06pazoBaHo XUMUUECKOH CBS3bIO: a)KOBAJICHTHOW HETOJSIPHON 0)KOBAJICHTHO# MOJSIPHON
B)UOHHON T')METaJUIMYECKOM

BemectBo, 00pazoBaHHOE HOHHOM XMMHUYECKOM CBsI3bIO, - 3T0: a) KF 0) K B)HF r)F:

Crenenb okucienus +6 cepa umeet B coenqunenuu: a) SOz  6)CuS B) H2S 1)H2S04

CrpykrypHas popmyina B-A-B cootBerctByer BertectBy: a)SO2 6) CO2 B) H2S 1) SiO2

KonTpoabHas padora Ne4 nmo reme «CtpoeHue atoma. XMMUYECKAsA CBA3b»
Bapmuanr 2

B GosbiioM mepuojie HaxoIUTCs: a)Bo0po, 0)dhochop, B)KUCIOPOI, T)KATHI

B rnaBHO#M noArpymnmne HaXOAUTCS: a)IMHK, O)MBIIIBSK, B)KeJI€30, I)HUKEIb

DNeMEeHT, UMEIOLUI HAaMMEHbIIINE METAJUIMYECKHEe CBOMCTBRA: a)Kajuii, 0)CTPOHIIMIA, B)KaJIbIUM, T)pyOuanii

DJeMeHT, UMEIOIIUK HanOoJIbIlINe HEMETaJUIMYECKHE CBOMCTBA: a)a30T, 0)yriepo, B)KpeMHHUH, I)pocdop

DNeMEeHTHI, KOTOPbIE pPacioiokeHbl B VA rpymnme, UMeoT: a)IsTh 3JIEKTPOHOB Ha BHEILIHEM YPOBHE, 0)BCETO MAThH AIEKTPOHOB, B)ISATh
HHEPIreTUYECKUX YPOBHEH, T')3apss sipa, paBHbIH +5

Ha nmepBom 3HEpreTHYeckoM ypoBHE MOTYT pacrojiaraTbcsi He 0ojiee: a)237eKTpOHOB, 0)4 3JIEKTPOHOB, B)6 JIEKTPOHOB, T')8 AJIEKTPOHOB
ATOM, KOTOPBII UMEET pacupeieNICHHE HIEKTPOHOB 0 YHEPreTHYECKUM ypOBHAM: 2¢,8¢,18e,2e, 3T0: a)kanbIiuii, 6)kagMuii, B)IUHK, T)MEIb
XWMHYECKUE CBOMCTBA JIEMEHTA ONPEACIISIOTCS: a)3apsI0M sApa aToMa, 0)4uCIOM BaJICHTHBIX 3JIEKTPOHOB, B)OOIIIUM YHCIIOM AJICKTPOHOB,



9.

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.
20.

I')MacCOBBIM YHCIIOM aTOMa

Ypcia IpOTOHOB, HEHTPOHOB U HIEKTPOHOB B sape atoMa >° Cl paBHbI cootBeTcTBeHHO: a)17, 18 11 17, 6)17,17 1 18,8)17, 351 17, 1)17,18 1 0
3apsn saapa atoma, coaepikaiiero 1 1nporonos, 11 anexkTpoHos, 12 HEUTpoOHOB, paBeH: a)+11, 6)+12, B)+23, 1)+1

Haubonpmmii paguyc aroma umeer: a)xjop, 6)cepa, B)hocdop, T)kpeMHuit

Bricimmit okcup coctaBa 9203 oOpa3yeT: a)Marauii, 0)00p, B)Meb, I')Kaaui

Bonoponnoe coenunenue cocraBa HoD obpasyer: a)yriepon, 6)cepa, B)bocdop, r)dTop

BepHsbl 1 cienyromue yrBepxkaeHus: a)CBoHCTBa XHMUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMK COCTMHCHUN HAXOATCS B IEPUOTUICCKOM
3aBUCHMOCTH OT BEJIMYMHBI 3apsI0B siiep aroMoB. b) ['pyrima — 370 BepTUKAIBHBINA Psijl JIEMEHTOB, HMCIOIINN OJIMHAKOBYIO BAJICHTHOCTH B
BBICIIIMX OKCHJIaX. a)BEPHO TOJIBKO A, 0)BepHO Tonbko b, B)BepHb! A1 b, r)o6a yTBep:kaeHUsI HEBEPHbI

DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB JICMEHTOB 2-T'0 Ieprojia(cieBa HAmpaBo): a)yobiBacT 0)Bo3pacTacT B)CHAUYaIa yOBIBAET, a 3aTEM
BO3PaCTacT TI') OCTACTCS HEU3MEHHOMN

XUMUYECKUH 3JIEMEHT, 00JIaJar0IIHid HAUOOIBIIIUM 3HAYSHUEM JJICKTPOOTPUIIATSIILHOCTH, - 3T0: a)HaTpuii Na  O)kammii K B)uesuit CsS
r)panmuii Fr

BemectBo, xumuueckast popmyna koroporo Hz , 00pa3oBaHO XMMUYECKOH CBA3BIO: a) KOBAJICHTHON HEMOJSAPHOW 0)KOBAJICHTHOM MOJISIPHOM
B)UOHHON T')METATMYCCKOM

BemiectBo, 00pa3oBaHHOE HOHHOM CBs3bI0, - 3T0: a)Fe 6) NaCl B)HCI r1)Cl.07

Crenenb okucienus +2 kucinopoa umeet B coequHennn: a)CaO 6) SO2 B) NO r)OF2

Crpykrypaas Gpopmyna B=A=B cootBerctByert BemectBy: a) HLO  6)CHs B)H2S 1)SO2

OTBeThbI H pelIcHHE K KOHTPOJbHAasA paﬁoTa Ned mo Temam: «CTpOQHI/le aToMa. XUMHYECKAasl CBA3bY»

Ne Bapuanr 1 Koa- Ne Bapuanr 2 Kon-Bo
BO OauioB
0aJoB

1 B 1 1 r 1

2 B 1 2 o 1

3 a 1 3 B 1

4 r 1 4 a 1

5 r 1 5 a 1

6 B 1 6 a 1

7 B 1 7 B 1

8 B 1 8 a 1

9 a 1 9 a 1

10 B 1 10 a 1




11 o 1 11 r 1
12 B 1 12 0 1
13 a 1 13 0 1
14 0 1 14 B 1
15 a 1 15 0 1
16 r 1 16 a 1
17 0 1 17 a 1
18 a 1 18 0 1
19 r 1 19 r 1
20 B 1 20 r 1
OO0111e€ KOJINYECTBO OAIIOB 20 OO0111e€e KOIMYECTBO 0aII0B 20

196 -200 ----«5»
120 — 186----- «4»
60 - 116 ---- «3»

IpakTnyeckne padboThl MO NpeaAMeTy XUMMH 3a 8 KJacc.
IIpakTnueckas padora Nel.
«IIpaBusia padoTsl B 1a0opaTopuu M NpHeMbl 00paleHHs € JJA00PATOPHBIM 000PYI0BAHHEM.
Hesb: MO3HAKOMUTHCSI C OCHOBHBIM JIA0OPATOPHBIM 00OPYIOBAaHUEM, €T0 HA3HAYEHUEM U TIpueMaM oOpaIleHus: C HUMHU.
OO0opynoBaHne U peaKTHBBI:

Ty

1) IlItaTHB ¢ KOJBLIOM U JIAMKON;
2) IlpobGupka;
3) CuoupToBKa;

Xoa padorbr:
1. 3HaKOMCTBO CO IITAaTUBOM.
[To y4eOHMKY O3HAaKOMBTECh C YCTPOWCTBOM M Ha3HAa4CHHWEM INTaTHBA. BHUMATENbHO TOCMOTPHUTE, KAaK MOJB3YETCS IITATHBOM YUYUTEIb,
nemoHcTpupyst ero Bam. Cobepute mraruB. CrenaiiTe B TeTpaau PUCYHOK IITaTHUBA, MOANKCAB €r0 OCHOBHBIC YAaCTH: CTEP)KEHB, MOJCTAaBKa,
32)KHM, KOJIBIIO.
2. 3HAKOMCTBO CO CIIUPTOBKOM.



PaccMmoTpuTe HarpeBareibHbIN IPUOOP, KOTOPHIM Bbl Oyz€Te I0JIb30BAaThCSl IPU BBIOJHEHUH XUMHUYECKUX OIBITOB. [IpounrtaiiTe mpasuia

paboThI CO CIUPTOBKOM MO yueOHUKY. 3apUCYHTE YCTPOHCTBO CITUPTOBKH, MOJIHUIIUTE €€ YACTH.

3. Ilepeueptute KpoccBOopA B TeTpajb. Brnuimmre B HEro Ha3BaHMA XMMHUYECKOro oOopynoBaHus U mocynabl. KitoueBoe cioBO — Ha3BaHME
XUMHYECKOIO 3JIEMEHTA



TecT HA 3HAHHe MPaBUJ TEXHUKHU 0€30MACHOCTH

1. BemecTBO Ha BKYC

A) MOXHO TTpoOOBaThH

b) menp3s mpoboBathb

B) nago cnpocuts y yuutens
2. 3HaKOMSCH C 3allaXOM BEIIeCTBa HAJIO

A) mogHecTH MpoOUPKY K

b) HarpaBuTh BO3AYX PYKOH OT POOUPKHU HOCY K HOCY.



3. Ywmcno CKIIAHOK, KOTOPO€ MOXHO OJHOBPEMCHHO OTKPLBITH ITPU ITPOBEACHUU OIIbITA

A)l b)2 B) muoro
4. CrnupToBKa UMEET CIIeAYIOIINe YacTu:

A) pesepByap

b) dutmip

B) noacraBka

I') konmavyok
5. BriOepure nmpaBuIIbHbIE CYXKIEHUS

A) CIIUPTOBKY MOKHO 3a)KUTaTh OT JIPYTrOil CIUPTOBKU

b) Henb3s 1yTh Ha COUPTOBKY

B) TymunTh miuams ciupTOBKM MOXKHO KOJIITAYKOM

I') npoOupKy C BEIIEeCTBOM cpa3y IperoT B HYKHOM MECTE.

J1) npu HarpeBaHuu OTBEPCTHE MPOOUPKH JTOJKHO ObITh HAIPABJIEHO B CTOPOHY OT ceds U cocenelt.
6. CreknsHHYIO TPOOUPKY

A) MOXXHO KJIaCTh Ha CTOJI

b) craBsT ToNbKO B IITAaTUB

B) MokHO KJIacTh Ha CTOJ

I') cTaBsAT TONBKO B IITAaTUB

B xoHI11e paboTh HAMTUIIIUTE BBIBOJI.
BoiBoOa:
IIpakTuyeckas padora Ne 2.
«Pa3nesienne cmeceii (Ha npuMepe OYMCTKH MOBAPEHHOH COTH»
Ieau u 3agaum: oBnageTh Crroco0aMu OYMCTKH BEIIECTB OT IpUMecei: (UIbTPOBAHUEM U BbIIaPUBAHUEM
OOopynoBanue W peakTHBbI: (UIBTPOBANbHAs Oymara, BOPOHKA, IUIOCKOJOHHas Ko0JI0a, XMMHUYECKUH CTakaH, CTEKJISHHas Iajoyka,
bapdopoBas yamika UM HOKPOBHOE CTEKIIO, CIUPTOBKA, JepXkKaTellb, CIMYKH; CMECh TOBAPEHHOM COJIM C KPYIHBIM PEUYHBIM MECKOM

Xoxa padoTsl
1. BecriomHuTE mpaBuia MOBEACHHS U TEXHHUKY OE€30MACHOCTH TMPHU BBIMOJIHEHUU MPOIECCOB PAcTBOPEHHS, (PUILTPOBAHUS, HATPEBAHUS U
BI)IHapI/IBaHI/IS[.
BHuMaTenpHO pacCMOTPUTE CMeCh TIOBAPEHHOMW COIM U peyHoro necka. OnunmnTe ux (U3nuecKue CBOMCTBA: arperaTHoe COCTOsSHUE, [IBET, 3amax,
PacTBOPUMOCTH B BOJIC. 3aMOJHUTE TAOIHITY



Pduznyeckue cCBOMCTBA C0JIb MeCOK

Kakoe u3 3TuX CBOMCTB MOYHO HCIIOJIb30BATh Ui Pa3AeliCHUs] CMECH [IeCKa U COJIH.
2. BeimonHuTE 3TaIbl paboThI COTIACHO MHCTPYKITUU B Y4eOHUKE Ha CTP.52

1) PacTtBOpeHue 3arps3HECHHOM MOBapEHHON COJH

2) Ouncrka pacTBopa GpuIbTpOBaHKE

BrinmapuBanue pactBopa.

3aHecuTe pe3yJbTaThl B TAOJIHUILY:

Boinosinenune padoTsl Onucanne BoiBoa
PactBopenune 3arpsA3HEHHOMN

MIOBAPEHHOM COIHU

Ouuctka pactBopa

¢$UIbTpOBaHHEM

BrinapuBanue pactBopa.

3. Cnenaiite o0mmii BLIBOJ MO padoTe

IIpakTuyeckas padora Ne 3.
«IToryyenue u codMpaHue KUCJI0POAA U U3yUYeHHe ero CBOHCTB)

Leau u 3aga4u: MO3HAKOMUTHCS CO CHOCOOAMM TONydYeHUs, COOMpaHMs W XpaHEHHUs KUCIOpoAa B JabOpaTopuu, C €ro (pu3mv4eckumMu u
XUMHUYECKIMU CBOMCTBAMHU.
Matepuanabl u 000pyaoBaHue: 1a0opaTopHOE 000pyAOBaHNE (Ha3BaTh CAMOCTOSITENILHO); XUMHUYECKHE PEAKTUBBI [Tl OTIBITA.
Xoxa padoTsl
1. A.TIlonyuyeHue KUCIOPOJA MMyTEM pasioKEeHUs IEpMaHraHaTa Kajlus METOJIOM BBITECHEHHS BO3JIYXa.
Cobepute mpubop, KaK MOKa3aHO HA PUCYHKE.




[TomecTuTe B IpOGHPKY Ha /5 ee 0ObeMa epMaHTaHaTa Kanns. B oTBepcTHe IPOGHPKH BCTaBHTE HEIUIOTHBINA KYCOUEK BAThI M 3aKPOITe IIPOOHPKY
npoOKoil ¢ ra300TBOJHON TpyOkoii. IIpoBeppTe mpHOOpP HAa TepPMETUYHOCTBH: OIYCTHTE KOHEI[ ra300TBOJHOW TPYOKM B CTakaH C BOJIOW,
BBICTIUBIIHMICS U3 TPYOKH ITy3bIPEK CBUACTEIBCTBYET O TePMETUIHOCTH Iprbopa. [TpoOupKy ¢ mepMaHTaHaTOM KalHsl 3aKPEMUTE TOPH30HTATIBHO
B JIamnKe mTaTuBa. ['a300TBOAHYIO TPpYyOKY, OTPY3UTE IOUTH JI0 THA CKIISIHKY — IIpreMHuKa. Harpeaiite mpobupky mno Bcem npasuiam. [lonHoTy
HAITOJIHEHUS CKIISTHKHA KHCJIOPOJAOM KOHTPOJMPYWTE TIICHOIIEH TyduHKOM. [loce 3anoiHeHns CKITHKY KUCIOPOIOM, 3aKpOUTE €€ CTEKIITHHOU
IJJACTUHOM M COXPAHUTE KUCIOPOJ ISl CIIEYIOIIUX OIBITOB.

2. CxxuraHme yrisg B KHCIIOPOAC

B >xene3Hol noxeuke HarpeBaiTe Kyco4eK APEBECHOTO YIUI B INIAMEHHU CIIUPTOBKU IO KPACHOTO KaJleHHs. BHecuTe Tielomuii yroiek B CKISIHKY
¢ coOpaHHBIM KucIopoaoM. CrenaiiTe BEIBOJIBI.

3. CxxuraHme cepbl B KHCIOPOJE.

4. CoxUraHue yKeJIC3HOW MPOBOJIOKH B KUCIIOPOJE.

(DomodH — aaTIOMHUHUN, KaablUi, HATPUH, KpacHBIA dhocdop)

3anoaHeHne TA0JAMIbI:

OnbIT YpaBHeHue Yro BriBOA — 4TO y3HAJ
peaxkuuu Ha0 I01AJ1
(@)
KMnO4s—K2MnOs+ | + nmpoba
MnO; +? JTYYUHOU

OO0wmmii BLIBOA 1O pe3yabTaTram padoThl.

Ilpakmuueckaa paboma Ned «Ilonyuenue u cooupanue 6000pooa u uzyueHue €20 c0cCme»
CobmroialiTe mpaBuiIa TEXHUKU 0€30MACHOCTH: HE HAKIOHANWTECh OJU3KO K MPOOUPKAM MPU NOTYYSHUH BOIOPOIA.
Ienw: usyuums cnoco6 noayuenus 600opooa uz consnou kucromol(HCl)e nabopamopuu, evisicnums, kak Mosxcno oO6Hapyscums smom 2as,
BbIACHUMb C KAKUMU BEUecm8aMU 2a3 6000p00 peazupyen.
Oobopyooeanue: 2001bwux wmamuea ¢ 1anKamu, CMeKIaHHAs mpyoKa ¢ npooKoll, Kycouex amovl, Npuoop 01 NOJyYeHUs 8000p00d,
CNUPMOBKA, CNUYKU, 3NPOOUPKU.




Peaxmuenl: yunx epanyiuposannsiii, pacmseop HCI, oxcuo meou (CuO).

Onovim 1. I[lonyuenue 600opoda

IMocaenoBaTeabHOCTD AeiicTBHIL: B mpoOupky nmomecture 1—2 rpaHynibl IMHKA, TPUIIEHTE OKOJIO 3 MJT pacTBOpa COJITHOW KHCIIOThI; HAKPOUTE
MPOOUPKY BOPOHKOH IMHUPOKON YaCThIO BHHU3, HA HOCHK BOPOHKH HAJIEHBTE YUCTYIO MpoOupkKy. [Tomgoxrure cnumproBky. [logaecure mpodupky ¢
MOJIYYEHHBIM BOJOPOJIOM K TUIAMEHU CIUPTOBKHU Uil OOHApYKEHHsI BOAOPOJA. 3alUIINTE ypaBHEHUE PEeaKlIUU MOJyuYeHUsl BOJOpoaa U
HaOJIIO/ICHUS B TETPAIb:

ZIn+HCl= ...

Hab6mwoenusn: 1)npu e3aumoodeiicmsuu yunxa ¢ consnou kuciomou (HCl)nossunuco nysvipvrku eaza smo ... .............cc.oeo. ...

2)npu nooueceHuu npoOOUPKU ¢ 8000POOOM K CRUPMOBKE NOABUNCA CBUCMAWUL 38K C11e008AMeNbHO MaM OblI ... ... (kakotl yucmolii Ul He
YUCBLUL BOOOPOO) ... .o e v v v ey

eCU 38YK «N-X-XW ............... KAKOU YUCMBIL UTU HE YUCMDBIU B000POO)... ... ... ... .....,

3) 8000pOO0 ...( KaKOU fe2ue UL MANCENCE BOZOVXA) ... ... ... uvveeeeeeeseen eeeaes eve ven, NOIMOMY €20 COOUPACM 8 NEPEGEPHYMYIO NPOOUPKY.

Onovim2. [openue 60o0opooa.
Habéniwoodenusn: 6000poo copum 20iy008amuvim nidMeHeM.

OnbiT3. B3auMmopeiicTBue BOAOPO/Ia C OKCUIIOM MEJIH.

Habnwoenua: uépuviii ygem okcuoa mMeou NOMEHANCA HA KPACHbLU Y8em YUCMOU MeOU =>>0KCUO MeOU Npespamuics 8 meob.
CuO+Hx=7+7?

Bub160owt: 1) 6000p0o0 M02HCHO NOIYUUMb NPU 83AUMOOEUCTNEUU MEMANIOE C ... ... ... ... .....

2)B000PO0 PEACUDYEML C ..o vee e eee e e ceesll Cae e e eee e e e e e e e s s s s s e s s
Ne | Yro penan Yro BriBOabI, ypaBHEHHS peaKI Uil
Ha0 I01AJ1
1 | Ilomyuyenue Bogopoja Ha6monenus | Kak cobuparot Bogopon?
_ e I Kakoii peakiueit moiay4aroT Bogopoa?
o a1l 3anucaTh ypaBHEHHUE PEAKIUU MOITYYCHHS
[l BOJOpOJA.

HCI.

\

npobipka

¢ BoxoBEIM Am{osuﬁ KPHCTALIHIATOP
oTBOROM KpYKOK ¢ Bogioit




2 [IpoBepka Hamuuus Habmonenus | Kak npoBepsroT Hammure Bojopoaa?
BOZIOpOAA 3anucarh ypaBHEHUE PEAKIMH, KOTOPOE
;ﬁ? @‘% IIPH 3TOM ITPOUCXOJTUT.
e R
CEECE
3 | BoccranoBuTenbHbIC Habmonennss | YTo 3HAYUT BOJOPOJ — BOCCTAHOBUTEIH?
CBOIICTBa BOJOpO/Ia C KakuMU BEIIeCTBAMU OH MPOSBIISET
cuo l BOCCTaHOBUTEJIbHbBIE CBOMCTBA?
| ) 3anucaTh ypaBHEHUE pEaKlUy BOJOPOA C
B X OKCHJIOM MEIIH.

IIpakTuyeckas padora Ne 5

«IIpuroroBjieHre pacCTBOPOB € ONPEAEJCHHOH MAaCCOBOH [10JIeil pACTBOPEHHOI'0 BELEeCTBA)
Lesn u 3a1a4u: HAyYUTHCS PACCUUTHIBATH MACCOBYIO JIOJIO0 PACTBOPEHHOTO BEIIECTBA B PAacCTBOpE, OTPaOOTaTh HABBIKM PAaOOTHI C BECAMH,
MEPHBIM IMIMHAPOM Il IPUTOTOBJIEHUS HEOOXOIUMOI0 PacTBOpA.
Martepuanbl 1 000py10BaHHe: J1a00paTOpHOE 000pyI0BaHKE (HA3BAaTh CAMOCTOSTENBHO); COJIH.
3ananue:
1. Cm. cTp. 108 — padora Ne 3.
1 rpynna:
1. IIpuroTtoBbTe 20 rpaMM BOJIHOTO pacTBOpa MOBAPEHHOM COJIM ¢ MaccoBoil noseit conu 5 %.
2. Ilpu nonockaHuu ropia npuMeHstoT 2 % pactBop 6opHoi KucinoTsl. [IpuroroBsre 50 rpaMm 3TOro pactaopa.
2 rpynna:
1. ITpurotoBbTe 25 rpaMM BOJHOTO pacTBOpa XJIOPUAA KaJIHsl ¢ MaccoBOi jaouseit conu 4 %.
2. Jlyns mikonbHOM anTedku Tpedyetcs 2 % pactBop conbl. [IpurotosTe 40 TpaMM 3TOTO pacTBOpa.

3 rpynmna:
1. ITpurotoBbTe 10 rpaMm BOJHOTO pacTBOpa cojibl (KapOoHaTa HaTpusi) ¢ MaccoBoi goneit comu 10 %.

2. Ilpu oxorax 3J€KTpUYECKUM TOKOM HAKJIA/IBIBAIOT MOBS3KY, CMOUYeHHYIO 1 % pactBopom KMnOy . [Ipurorosere 80 rpamm 3TOr0 pactopa.
Xoa padoTsl



1. Jlnsa nmpuroroBieHus: pabovyero pacTBopa peiuTe 3aaaqy.
2. 3anosHuTe Ta0NHILY:
Ne OIIBIT Bec coam O0BeM BOIbI BriBoa

BoiBox mo paoore.
IIpakTnueckas padora Ne6
«PereHue 3kcrepUMeHTAIbHBIX 32124 110 TeMe: «OCHOBHBbIE KJ1acChl HEOPraHMYECKUX COeJUHEHUI»

Heaun n 3aga4um: OpUMEHUTH 3HAHHUS O CBOMCTBAX OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHUHN IMPH AKCHEPUMEHTAIbHOM pEIIeHUU
3aja4; cOPMHUPOBATH MPAKTUUYECKHUE YMEHHMS 110 MIPEBPAILEHUIO BELECTB Pa3HbIX KJIACCOB APYT B Jpyra.

IInanupyemMblie pe3y/jbTaTbl 00y4eHHsI: YMETh MOAOUpaTh BELIECTBA U MPOBOAUTH XMMHUYECKHUE PEAKIMH, HEOOXOJUMbIE JJISl PELICHMUS
OIpeJieJIeHHON 3a7auu, co0IIr0/1as paBuiia paboThl B KAOUHETe XMMHUU.

PeaktuBbl u o6opynosanmne: Bapuanr 1: ['unpoxcun meau(ll), pactBop cepHOi KUCIOTHI, BOAA, HHAUKATOP, PACTBOP COJISIHOM KUCIOTHI,
pacTBOp T'MAPOKCHUIA HATPHs; CIIUPTOBKA, TPOOMPKHU, TPOOHPKOAEPIKATENb.
Bapuanr 2: xnopun xesne3a, pacTBOp THIPOKCHAA HATPHs, Men (KapOOHAT KaJbIHsl), PACTBOP COJISTHOM KHCIOTHI, PACTBOP CEPHOM KHCIIOTHI,
MH/IMKATOp, pacTBOP XJIOPHU/Ia HATPHs; CIIUPTOBKA, TPOOUPKHU, TPOOHPKOAEPIKATEN.

Xon pa6oTsi:
OCTOPOXXHO! KUCJIOTbI ¥ HIEJIOYN!

Bapmuanr 1.
1. OcymecTBUTe IpEeBPAIICHHS ONBITHBIM ITYTEM:
CuSO4 « Cu(OH),—CuO
2. JlokaxuTe OMBITHBIM IyTEeM, YTO CepHasi KUCIO0Ta 00J1a/1aeT KUCIOTHBIM XapaKTepoM
3. B nByx mpoOupkax HaxosATCs: BOJA, THAPOKCH T HaTpus. OnpeennTe B KaKod MpoOupKe HaXOAUTCs KakI0e U3 BeniecTB. K kakomy
KJIACCY OTHOCUTCS KaXKJ10€ U3 BEIIEeCTB?
Bapmuanr 2.
1. OcymiecTBUTE MPEBPAIICHHS ONBITHBIM ITYTEM:
FeCls — Fe(OH)3—Fe203
2. Tlomy4wTe OMBITHBIM IyTEM YTJIEKHUCIBIN Ta3 U3 KapOoHaTa KalbIIHs.
3. B nByX mpoOupkax HaxoJATCs: XJIOPU HATPHS, cepHas KucioTta. OnpeaenuTe B Kakoi MpoOrpKe HAXOAUTCS Kaxa0e U3 BemecTB. K
KaKoMy KJIaCCy OTHOCHUTCS Kax0€ U3 BEUIECTB?
JanHble 3aHecuTe B TAOJMILY



Ne Yro Yro nHabawaaam | YpaBHeHHe BriBoa — uToO
onbITa caesIaIn peakuuun Y3HAJIH
(onbIT)

OO0mwmii BLIBOJ 10 padore.

* 25—30 npaBUIILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4;

* 13— 18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE 12 TpaBUIIbHBIX OTBETOB — OIIEHKA «2).

6. Ouenka pedepara.

Pedepart onenuBaeTcs mo clieayromuM KpUTEpUsIM:

* coOI0IeHNe TPpeOOBaHUH K ero 0OPMIICHHIO;

* HEOOXOIMMOCTh U JJOCTATOYHOCTD IS PACKPBITUS TEMbI IIPUBEIEHHOM B TeKkcTe pedepaTta nuHopmanmu;
* yMeHHE 00y4aroierocsi CB000HO U3JIaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSTH CYTh 33/1aBa€MbIX YWICHAMHU aTTECTallMOHHOW KOMUCCHH BOIIPOCOB M cPOPMYITUPOBATH TOUHBIE OTBETHI Ha
HHX.

KoHTpoJibHO- u3MepuTe/IbHbIe MATEPHAJIBI 10 XUMHH 9 KJ1ace
KonTpoasnas padora Nel mo teme «IloBTOpenne u yriydaeHue 3HAHUA OCHOBHBIX pa3/ie/ioB Kypca 8 kiiaccay
1 BapuaHrt

A1l JIt000#1 XUMHUYECKHI SJIEMEHT MOKHO OJTHO3HAUYHO OIMPENEIHUTh I10: a) YHCITy HEUTPOHOB B sijipe; 6) MaCCOBOMY YHCITY; B) UUCITY IPOTOHOB B
SJIpe; T)UNCITY JJIEKTPOHOB HA BHEIIHEM YPOBHE.

A2 Homep nepuoaa tabnuusl [I.M1.MenneneeBa, B KOTOPOM pacloIokKeH XMMUYECKUNA AJIEMEHT, TIOKa3bIBAeT: a) 3apsij sapa aroma; 0) 4ucio
AJIEKTPOHOB B aTOME; B) YMCIIO 3JIEKTPOHOB Ha BHELITHEM 3HEPT€TUYECKOM YPOBHE aTOMa; T) YHCJIO SHEPTreTHUYECKUX YPOBHEH B aTOME.

A3 IIpoTroHOM sIBIsieTCs: ) YacTHIa ¢ 3apsiioM +1 u maccoii 1; 6) yactuiia 6e3 3apsia U ¢ Maccoi, paBHOM 1; B)4acTuiia ¢ 3apsiioM -1 u maccoi
1; r) yacTuma c 3apsaom +2 u maccou 4.



A4 Crenenb okucienus xeneza B Bemiectse FeCls paBua: a) +2; 0)-1; B)+6; r1)+3.
AS BemectBo, HazpiBaeMoe okcuaoMm a3oTa (1), umeer popmymy: a)N20s; 6)NO2; B)N20; r)NO.
A6 Cunmkar HaTpUsi — 3TO: a)OKCUJ 0)CONIb B)KHCIOTA I')OCHOBAHHE.

A7 Bribepure npaBuibHoe yrBepxkaeHue: a)MgSOs — 3to cynbdua mapranna; 6) MgSOs— 310 cynbdat maraus; B) MgSOs- aTo cynbdar
Mmapranna; 1) MgSOs— 310 cynbput Maraus.

A8 B BOZIHOM pacTBOpE pacraaeTcs Ha HOHBI BelecTBo, hopmyia kotoporo: a)CHs; 6) KOH ; B) SOs; 1) PCls.

A9 PaccraBbre ko3 dunuentsl B ypauenun MgCl2 +NaOH — Mg(OH), + NaCl. Cymma kosddunmeHtoB paBHa: a) 4; 0) 8; B) 6; 1) 5.

B1 CootHecure:
BeleCTBO THI CBSI3H
11 2) CaO; 3) CSy; 4)Li. a)MOHHAs;, 0)MeTaJUTMYeCKast, B)KOBAJICHTHAS
MOJISIPHAS; T)KOBAJICHTHASI HETIOJISIpHAST
B2. CootHnecure:
¢opmyna BemecTBa KJjace

1) Fe(OH)2; 2) ) AlxOs; a)coib; 0)OKCHI; B)OCHOBaHHWE; T) KHUCJIOTA

3)BaS0q4; 4) H2SiOs.
C1 BprauciauTh Maccy cojiu, KoTopas o0pa3yercs MpH B3auMOICHCTBUU allIOMUHUS C 2,4 MOJIb CEpHI.
C2 Kak ocymectButh npespamieHusi: C—CO;—K,C0O3—BaCOs ? HanwumuTe ypaBHEHHs peaKIIUi.

3ananus Al1-A9 ouenuBarorcs no 1 6anny, B1-B2 — no 2 6aniaa, C1-C2 — no 3 6anaa.



16-19 6a1;10B - oLEHKA «5»
11-15 6a1,10B — oLeHKA «4»
7-10 6aJ1710B - OLIEHKA «3»
KontpoJsbHas pa6ora Nelno teme «IloBTOpeHue u yriiy0JieHue 3HAHU OCHOBHBIX pa3/ieioB Kypca 8 kiaccay
2 BapuaHT

Al 1. XuMH4eCKUM 3J€MEHTOM Ha3bIBAETCS BUJI aTOMOB: a) C OJJUHAKOBBIM KOJMYECTBOM HEUTPOHOB B si/ipe; 0) ¢ OMMHAKOBBIM 3apsiioM A1pa;
B) C OZJMHAKOBBIM KOJIMUECTBOM SHEPreTUUYECKUX YPOBHEM; I') C OIMHAKOBBIM KOJIMYECTBOM IPOTOHOB UM HEUTPOHOB B SIJIPE.

A2 TlopsaKOBBI HOMEpP XUMUYECKOTO 3JIEMEHTA MOKA3BIBACT: a) YHCIIO SHEPIETHICCKUX YPOBHEH B aToMe; 0) YHCII0 HAPYKHBIX JJIEKTPOHOB B
aToMe; B) 00I1ee YKCII0 SJIEKTPOHOB B aTOME; T') YHCIIO HEHTPOHOB B sIJIpE.

A3 3oTonaMu Ha3bIBAIOTCH: a) ATOMBI OJHOT'O XUMHUYCCKOI'0 3JIEMCHTA C pa3HbIMU 3HAUCHUAMU MAaCCOBOI'0O YUCJIA, 6) ATOMBbI, UMCIOIIINE PA3HOC
KOJIMYCCTBO NPOTOHOB B AApax; B) aTOMBbI, HMCHOIITHUEC OJJUHAKOBOC YHCJIO HeﬁTpOHOB B AAPEC; F) aTOMBbI C OAMHAKOBBIM MaCCOBBIM YHCJIOM, HO
Pa3HBIMHU 3apsAgaMu A1CP.

A4 Crenenpb okucienus +2 atoMm yriuepona umeet B coenuaennn: a) COz; 6) CBrs; B)CO; 1) NaxCOa.
AS BemectBo, HazpiBaemoe okcuioMm docdopa (1), umeer popmyny: a)P203;. 6)POs; B)PsO2 1)P20s.
A6 Cynbdua maraus — 3To: a) OKCUJ; 0)OCHOBAHUE; B)COJIb; T')KHUCIIOTA.

A7 Bribepute npaBuibHoe yrBepxkaeHue: a) Ca(NOz)2 —cioxnoe BemiectBo; 0) Ca(NOs)2 —ipoctoe BemiectBo; B) Ca(NO3)2 - ocHOBaHUE; T')
Ca(NOz3)2 —costb HUTpAT Kawsl.

A8 B BoiHOM pacTBOpE pacmamacTcs Ha HOHBI BEIIECTBO, popmyita kotoporo: a) CuO; 6) SiBrs; B) CO2; 1) HNO:s.
A9 PaccraBpte k03 dunuentsl B ypaBHeHun Nz + H, —NHz. Cymma xoaddummentos paBna: a)6; 6)5; B)3; 1)8

B1 CoortHecure:
BeIleCTBO THII CBA3H



1) SOz; 2) Cu; 3)BaCly; 4) 02 a)UOHHAs; O)MeTaInUecKas; B)KOBaJICHTHAsS IOJISpHAS;
I') KOBaJICHTHAsl HETIOJISIPHAS
B2. Cootnecure:
(dopmy.ia BelecTBa KJIacc
1)CaCOs; 2) Ba(OH)2; a)coJib; 0)OKCH; B)OCHOBAHME; T) KHUCIIOTa
3) Li20; 4)H3PO..
C1 Paccuutath 006EM KHCIIOPO/Ia, KOTOPBIH 00pasyercs npu HarpeBanuu 0,8 Mosb okcuma prytu(ll).
C2 Kak ocymiectButh npepaiienusi: Ca—CaO—Ca(OH),—CaCl, ? Hanuiurte ypaBHEHUs peakinii.
3ananus Al-A9 ouenuBarorcs no 1 6aany, B1-B2 — no 2 6aniaa, C1-C2 — no 3 6aaaa.
16-19 6an110B - oeHKa «5»
11-15 0a1/10B — oleHKA «4»
7-10 6a/10B - oleHKA «3»

Konmponvnaa pabomahe 2 no meme «dnekmpoaumuueckan ouccoyuayusn. XumuuecKue peakyuu 8 pacmeopax
Bapuanm 1
Yacts A
Al. CriaGbIM 3JIEKTPOJIUTOM SIBJISIETCS

1) a3oTHas KHCIOTA
2) docdat HaTpus
3) ruppokcun xxenesa(ll)
4) XJopuI HATPUS
A2. BemecTBa, oOpa3yromue MpHu JUCCOIUAINH B KAYECTBE aHUOHOB TOJIBKO THAPOKCHU-UOHBI, SBIISTFOTCS

1) kucmoramu



2) 1menodamMu
3) cpeaHUMU CONSIMU
4) KUCIBIMH COJISIMH
A3. B pe3ynbrare Aucconuani HUTpaTa HaTpUsl 00pazyroTcs

1) Na'+3NO
2) Na"+NO7
3) Na"+NOs
4) Na+ NOsz
A4. Cynbdar-uoH o0pa3yercs IpH TUCCOUAITAN

1) NazS 2) BaSO4 3) K2SOs 4) K2SOq4
AS. IIpaBHJIBHO 3aIIMCAaHO NIOJIHOE HOHHOE YPaBHEHUE PEAKLIUHU, CXeMa KOTOPOH

H2S04 + LiOH — Li2SO4 + H20

1) 2H* +S04% + Li* + OH = 2Li* + SO+* + H.0
2) 2H"+S04% + 2Li* +20H = 2Li* + SO4* + 2H20
3) 2H"+ S04 + 2Li* +20H = 2Li* + SO4* + 4H* + 20H".
4) Hz'+S04* + Li* + OH = Liz" + SO4% + H,0
A6. Peakmus mexay pactBopamu NaOH n HNO3 mpoTekaer 10 KOHIIA, Tak Kak

1) 00a BeriecTBa SIBIAIOTCS SACKTPOIUTAMA
2) TUAPOKCH] HATPUS SIBISIETCS IIETOYBI0
3) obpasyercs ci1abbIil 3JICKTPOIUT BOJA
4) oOpa3yercsi paCTBOPUMBII HUTPAT HATPHS
A7. K o6pa3zoBaHuio ocajika NpUBEAET CMEIIMBaHHE PACTBOPOB, COIEPIKAIINX HOHBI

1) H u NO3” 2) Zn** u CI 3) Zn** u OH 4) Fe?* n SO4*
A8.CokpaménHoMy HOHHOMY ypaBHeHUI0 Fe?" + 20H™ = Fe(OH)2| coOTBETCTBYET peakius MexIy

1) xmopunom xenesza(ll) u Bogoi
2) KeNe30M METaJUTHYCCKUM M BOJOH
3) xmopumom xene3a(lll) u rugpokcuaOoM Kanus



4) xmopumom xene3a(ll) u ruapoxcumIoM HaTpUs
A9. Ipouieccy OKUCIEHUSI COOTBETCTBYET CXeMa

1) N3 — N*2 2) N* — N* 3) N*> — N*! 4) N — N1
A10. B peakmuu, nporekaromei o cxeme WO3 + H2 —» W + H20
K03 uuueHT nepeq GopMyoi BOCCTaHOBUTEIS

1) 2 2)2 3)3 4) 4
Yacre b
b1. YcranoBute cooTBETCTBHE MEX1Y JIEBOM U ITPaBOM YacTSIMM YpPaBHEHUS JUCCOLUALIUY.
JIEBAS HACTD I[TPABAS HYACTb
A) H2SOq4 1) Na'+ S0*
b) NaxSO4 2) Na"+OH
B) NaOH 3) 2Na*+ SOs*
4) 2H' + SO4*
5) H*+ S04

Omeem 3anuwume 6 8uoe maoauywl.

A b B

b2. YcranoBuTe COOTBETCTBHE MEX/ly peareHTaMU U COKpalIEHHBIMU MOHHBIMHM  YPaBHEHUSIMU PEAKIIMM, TPOTEKAIOIIUX MEXAY HUMH.

PEATEHTHI YPABHEHHS
A) Fex(SO4)s u NaOH 1) Fe(OH), +2H* = Fe?* + 2H,0
B) Fe(OH); u HCI 2) 2H'+ FeCO3 = Fe?* + H20 + CO,?1
B) FeCOsu HCI 3) H'+OH =H,0

4) Fe*" +30H =Fe(OH)3|
Omeem 3anuwiume 6 uoe madauybl.

A b B

b3. YcranoBute cooTBeTCTBHE MEX 1Y (OPMYSIaMU BEIIECTB U CTENICHSIMH OKHUCIICHHS aToMa a30Ta B HUX.



OOPMVIIA CTEIIEHb OKMCJIEHUA

A) N2 1) 0

b) NO2 2) +1

B) NO 3) +2

4) +4
Omeem 3anuwume 6 8uoe maoauywl.
A b B

Yacts C
C1.

Omnpenenure BemecTBo «X» B LIENOYKE NPEBPaIICHUN
ruapoxcun meau(l1) — X — cyabdpar mexu(ll)
Jliig peakiuy oOMeHa COCTaBbTE MOJIHOE M COKPAIllEHHOE HOHHOE YpaBHEHUS
Bapuanm 2

Yacts A

Al. CUJIBHBIM 3JIEKTPOJIUTOM SIBIISIETCA
1) a3oTHas kucioTa
2) docdat kambius
3) THUAPOKCHI IIMHKA
4) caxap
A2. BemectBa, oOpa3yomue MpH JUCCOIMALUMHN B KaUYeCTBE KATHOHOB TOJIBKO MOHBI BOJOPO/IA , SIBJISIOTCS

1) ocHOBaHUSAMHU
2) 1menodamMu
3) KHCIBIMH COJISIMH
4) KHCIOTaMHU
A3. lucconuanus Kakoro BEIECTBA MOTJIa Obl MPOXOAUTh B COOTBETCTBHH co cxeMoit Me(OH),— Me?* +20H-



1) AgNO3z 2)Ba(OH): 3)Cu(OH): 4)H,S04
A4. Cynbhun-moH oOpa3yercst Ipu JUCCOIUAITTU

1) CuS 2) NazS 3) K2SOs3 4) K2SO4
AS5. CoxpaménnoMy HOHHOMY ypasHeHuIo Fe’” + 20H™ = Fe(OH)2| cOOTBETCTBYET peakius MEKILY

1) | xnopuaom xenesza(ll) u Bogoi

2) | Kene30M METAJLIMIECKUM U BOJIOM

3) | xnopumom xeneza(lll) u ruapokcu oM Kasust

4) | xmopumom xkene3a(ll) u ruapoxcumom HaTpuUs

A6. Peakmus mexny pactBopamu NaOH u CuSO4 mporekaer 10 KOHIIa, Tak Kak

1) oba BerecTBa ABJISAIOTCS IEKTPOIUTAMU
2) TUAPOKCH] HATPHS SBJSCTCS IIET0YbIO
3) obpasyercs cia0blil JICKTPOIUT BOJA
4) obpasyeTcs pacTBOPUMBIN 0CAT0K
A7. B pacTBOpe 0JHOBPEMEHHO HE MOTYT HaXOJIUTHCSI MOHBI

1) SO4 %, Fe 3* 2) Na*, NOs-
3) Ca?*, Cl~ 4) Cu2*, OH -

A8. CymMma Bcex K03(h(PHUIIMEHTOB B MOJIEKYJIIPHOM U COKPALLIEHHOM HOHHOM YpaBHEHUSX peakluu Mexay xjaopuaom xenesa (1) u
TUIPOKCUIOM KaJus

1) 5u8
2) 4u3
3) 8u3
4) 8us
A9. ITpouieccy BOCCTaHOBIEHUSI COOTBETCTBYET CXEMa

1) N3 — N*2 2) N*> — N* 3) N*1-» N*® 4) Nt - NO
A10. B ypaBHeHHH TOpEHUSI AIFOMUHUS B KHCJIOpoie Ko puiueHT nepen GopmMyioil OKUCTUTEINS PaBEH:

1)1 2)2 3)3 4)4



Yacte b

b1. YcranoBute cOOTBETCTBHE MEX/y pEareHTaMu U YpaBHEHHUSIMH pEakluii B COKpPAIICHHON HOHHOM Gopme MexXay HUMHU.

PEATEHTBI YPABHEHMU S PEAKIIUN
A) | Mg(NO3)2 u KoCOs 1) | H" + OH = H.0
B) | MgCO3 1 HNO3 2) | 2H* + MgCO3 = Mg** + H,0 + CO.T.
B) | Mg(OH); u HCI 3) | 2H" + CO3* = H,0 + CO,T.
4) | Mg** + COz* = MgCO3z1..
5) | Mg(OH); + 2H* = Mg?* + 2H,0

Omeem 3anuwiume 6 8uoe maoauybl.

A b B

b2 Ocanox BeImagaeT npu 100aBICHUH pacTBOPA CEPHON KHUCIIOTHI K paCTBOPY
1) xapOonaTa Kamus
2) wuutpara meau (I1)
3) ruapokcuna Gapus
4) xnopuna pryru (II)
5) wnwutpata ceunna (I1)
6) THUAPOKCHIA HATPHS

//OTBeT:

Bb3. YcranoBute cooTBeTCTBHE MEX MY (DOPMYIaMHU BEIIECTB U CTETICHSIMU OKUCJICHHUSI aTOMa CepPhl B HUX.

OGOPMVIJIA CTEIIEHb OKNCJIEHUA
A) Ss 1) 0
B) SO 2) +6
B) SOs; 3) +2
4) +4

Omeem 3anuwiume 8 suoe madIuybl.



Yacte C

Cl.

Onpenenure BemecTBO «X» B LEMOYKE MPEBPAIICHUI
K0 — X — K:2COs3

Jliia peakiuy oOMeHa COCTaBbTE MOJHOE M COKpAIllEHHOE HOHHOE ypaBHEHUS

Kputepuu oneHuBanmus.

Yacts A

10*1=10 GamioB

Yacts B

3*2=6 6amioB

Yacte C

3a kaxj0e ypaBHeHUe peakiuid 16 *4=4 6anna.

O6miee komuuectBo 20 OGamioB

«5»-18-200

«»-17-156

«3»- 14-1006

«@» -9-1

Konmponavnas paboma Ne3 «Baycnenuuwiue nememannvl u ux coeounenus)

BAPUAHT -1
Yacte 1

HpI/I BBIIIOJIHEHHMH 3aJaHUI 3TOM 4acTH IO HOMCPOM BBIITOJIHACMOI'O BaMU 3aaHUs ITOCTABBTC 3HAK «X» B KJICTOYKY, HOMCD KOTOpOf/'I
COOTBCTCTBYCT HOMCPY BBI6paHHOP0 BaMH OTBCTA.

A 1. ®opMyITBI BEICIIETO OKCH/IA U JIETYYero BOAOPOIHOTO COeIMHEHHNS dIeMeHTa D ¢ JNIeKTPOHHO# hopmyitoif atoma 1522522p:
1) 302 u OHa4 3) 503 n H20.
2) 9205 u DH3 4) 3,07 u HO.

A 2. CriocoOHOCTh aTOMOB IIPUHUMATD IEKTPOHBI YBEITMUUBACTCA B PAIY:

1)Se-Te-0-S 3)O-S—-Se—Te




2)Te-Se—-S-0 4)Se—Te—-S-0
A 3. Cxeme npespanienus P — P*° cooTBeTCTByeT XHMHUECKOE YPABHEHHE:

1) 4P + 502 = 2P,0s 3) 4P + 302 = 2P,03
2) 3Mg + 2P = Mgz P> 4) 2PH3z + 40, = P,0Os + 3H20
A 4. Oxcup yraepoza (1V) He B3auMoI€HCTBYET ¢ BEIECTBOM, (hOpMyJia KOTOPOTO:
1) Ca(OH)2 2) SO 3) H20 4) Ba(OH)2
A 5. Mon CO3? M0XkHO 06HApyXHUTh C TIOMOIIBIO PACTBOPA, COAEPIKAIIETO:
1) KaTHOH aMMOHHUSI. 3) TUAPOKCHUI-HUOH.
2) KaTHOH BOJOPO/IA 4) KaTUOH HATpHSL.

A 6. BepHbl 11 clie1yIOIINE BHICKA3bIBAHUSA?
A. B riaBHO# noarpynie OKUCIUTEIbHbIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEJIMUEHUEM IOPSAIKOBOIO HOMEPA YCUIIUBAIOTCS.
B. B riraBHO# OATpYIITe OKUCIUTEIBHBIC CBOMCTBA AaTOMOB AJIEMEHTOB C YBEJIMYCHHUEM TOPSIKOBOTO HOMEpPA 0CIIa0CBarOT.

1) BepHO TOIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CYKICHHS 4) 006a cyxJ1eHHs HE BEPHBI
Yacts 2.

| B 3amanun Bl Ha YCTAHOBJICHUC COOTBCTCTBUS 3aATUIINTE IMMOCIICAOBATCIIbBHOCTD I_II/I(i)p 0e3 HpO6€HOB " APpYyrux CUMBOIJIOB.

B1. YcranoBuTe COOTBETCTBUE MEXKTY YACTHUIIEH U DJIEKTPOHHOUN (hOPMYITOM.

YACTHULA OJIEKTPOHHASA ®OPMVIJIA
A)S? 1) 1s22s22p2.
B) C 2) 1s?25%2pf3s23p°
B) P 3) 1s22s22p%3s23p*
I) N*® 4) 1s22s22p°3s23p®
5) 15225225352
6) 152

| OtBeTOM K 3amaHuio B 2 ABIsAeTCA IIOCJICI0BATCIbHOCTD I_[I/I(I)p B IIOPAAKEC BO3PACTAHUA.

B 2. IIpocToe BemecTBoO cepa B3aMMOICHCTBYET C BEIIECTBAMHU:
1) O 4) KOH
2)Ca 5) Mg
3) H20 6) Hz



| OtBeroM K 3amanuio B 3 sBisercst yncno. 3amumunTe 3TO YUCI0 B OJaHK OTBETOB 0€3 yKa3zaHHs €AMHULL H3MEPEHHUSL.

B 3. MaccoBas noms kucioposa (B %) B CepHOM KUCIOTE paBHA (3amuIInUTe YKCIIO0, C TOYHOCTHIO J0 JECATHIX )
Yacts 3

| 3anummure HOMCp 3alaHHrAd U IMOJIHOC PCIICHUC

C 1. o ypaBuenuto peakiu N2 + Oz = 2NO paccunrtaiite 00beMbl HCXOIHBIX BELICCTB IS MOoTydeHus 1 MoJib rasa okcuzaa aszora (I 1).
Joporoi neBsITUKIaCCHUK!

Ha BrInonHeHne KOHTPOIBbHOM padoTsl otBoauTCes 40 MunyT. PaboTta coctouT u3 3 wacreii u Brimroudaer 10 3aganuii.

Yacte 1 Britouaer 6 3aganuii 6azoBoro ypoBHs (Al — A6). K kaxnomy 3amaHuto 1aercs 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OAMH
MPaBUJIBHBIN. 3a KaXXIbIi MPaBUIIBHBIN OTBET qaercs 1 6amr. MakcuManbHblid 6amt 3a 1 gacts — 6 Gayios.

Yacte 2 cocrouT u3 3 3amaHuii mosbliieHHOro ypoBHs (B1 — B3), Ha koTopple Hajgo naTh KpaTKWUil OTBET B BHJE YHCIA WU
MOCTIeIOBATEBHOCTH UPP. 3a KaXKbli MPABUIIbHBINA OTBET THI MOMYYHUIIb 2 Oayuta. MakcuManbHbIH 6amt 3a 2 gyacTs — 6 0aios.

Yacts 3 congepxut 1 Haubozee cioxHoe, oo0beMHoe 3aganue Cl , koTopoe TpedyeT MOJIHOTO OTBETa. 32 MPAaBUILHOE BBHIIIOTHEHHE 33 JaHUS
THI MOKEIIIb MTOTYYUTH 3 Oasuia.

bamnnbl, monydeHHbIe 32 BHIMOTHEHHBIE 3a1aHus, cyMMupyroTcs. [locTapaiics HabpaTh HanbobIIee KOIWYECTBO OalIoB. MakcUMaabHBIN
nepBUYHbIN Oamt — 15 Gansos.

CucreMa oOlleHUBaHUS PAOOTEHL.
0 — 6 GayoB — «2» 7 — 9 6amioB — «3»
10 — 12 6amnoB — «4» 13 — 15 GannoB — «5»

BAPUAHT -2  Yacrs 1

[Ipu BRIMOJSIHEHUY 3aJaHUH ATON YaCTH MOJ HOMEPOM BBIIOJIHAEMOr0 BaMH 3aJJaHHs TOCTaBbTE 3HAK «X» B KJIIETOYKY, HOMEpP KOTOPOH
COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

A 1. ®opMyIIBI BEICIIET0 OKCH/IA U JIETYYETO BOJIOPOIHOTO COEIMHEHHMS JIEMEHTA D ¢ JNEKTPOHHOI GopMystoi aToma 1522522p?:

1) 502 u OH4 3) 303 n H20.
2) 9205 u OH3 4) 9207 n HO.
A 2. CriocoOHOCTh aTOMOB MTPUHUMATD JIEKTPOHBI YMEHBIIAETCS B PAIY:
1)F-Cl-Br-1I 3)Br-1-F-CI
2)1-Br-Cl-F 4)Cl-F—-1-Br
A 3. CxeMe npeBpalieHus N*2— N*  coOTBeTCTByeT XHMHUECKOE ypPaBHEHHE:
1) N2 + 3Mg = MgzN> 3) N2+ 02 =2NO

2) N2+ 3H2 = 2NH3 4) 2NO + O2 = 2NO2



A 4. Oxcup cepsl (V1) He B3auMoACHCTBYET ¢ BelecTBoOM, (popMyiia KOTOpPOro:

1) CO2 2) H20 3) KOH 4) MgO

A 5. Vo SiO3% MOKHO 06HAPYKHUTb C HOMOIIBIO PACTBOPA, COIEPKAIIETO KATHOH:
1) 6apus 3) KaybLus
2) Bozopoaa 4) cepebpa

A 6. BepHbl 11 ciie1yrolue BbICKa3bIBaHUA?
A. B nepuosie OKUCIUTENbHBIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEITMYCHHUEM OPSIKOBOTO HOMEpa YCHIIUBAIOTCSL.
b. B nepuoje okucauTeIbHbIE CBONCTBA aTOMOB 3JIEMEHTOB € YBEJIMYEHUEM MOPSIKOBOIO HOMEpa 0C1adeBatoT.
1) BepHO TOJBKO A 3) BepHO TOIBKO b
2) BepHBI 00a CYKICHHS 4) 006a cyx1eHUs HE BEPHBI

Yacrtsb 2.

B 3aganuu B1 Ha ycTaHOBIIEHHE COOTBETCTBHS 3AIUIINTE MOCIEAOBATEILHOCTD IU(P 63 MpoOeIoB 1 JPyruX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBHE MEXK1Y YACTHUIIEH U SIEKTPOHHOU (hopMyIioin

YACTHULIA OJIEKTPOHHASI ®OPMVIJIA
A)C* 1) 152252

B) CI 2) 1s?2522pf3s%3p°

B) Si 3) 1s22s22p®3s23p°

I N 4) 1s22s22p°3s23p?

5) Is?2s22p°
6) 1s°2s°2p®

| OTtBeroM K 3amanuio B 2 siBrsieTcs mociaeaoBaTebHOCTh HU(P B MOPSAKE BO3PACTAHUSA.

B 2. Yrnepon B3auMoeCTBYET € BEIIECTBAMM:

1) CuO 4) O
2) SO, 5) H
3)Ca 6) KOH
| OTtBeToM K 3a1anuto B 3 sBisercs yuciio. 3anuimmTe 3TO YUCIIo B OJIaHK OTBETOB 0€3 yKa3aHUs €IUHUI] U3MEPEHUS.
B 3. MaccoBast noms kuciopojia (B %) B a30THOM KUCIIOTE paBHA (3anuIIMTE YUCIIO0, C TOYHOCTBIO JI0 JECSTHIX )

XapakTepuCcTHKA 32/IaHUI, HCII0JIb3yeMbIX B KOHTPOJILHOI padoTreNed Teme: «BaskHeliue MeTaUIbI U UX COeIUHEHHU S
B paboty BKIItOUEHBI 3a/1aHUs1, OPUEHTUPOBAHHBIC HA IPOBEPKY YCBOCHUS 3JIEMEHTOB COZIEPKaHMI YEThIpeX OJIOKOB y4eOHOIro MaTepuania:
«BemmectBoy, «XUMHUUYECKasT PEAKIHY, «DJIEMEHTAPHBIE OCHOBBI HEOPIaHUYECKON XUMumn», «I[1o3HaHNEe U NPUMEHEHUE BEIIECTB U XUMUYECKUX



peaknmity. C yueToM 00beMa, KOTOPBIM 3aHUMAET KaXK/IbIid U3 OJOKOB B M3yYCHHBIX pa3lieNiaX Kypca XUMHH, pacipe/elieHIe 3aJaHuii B paboTe
cienymoiee: «BemectBo» - 5 3amanuii (42%), «Xumuueckas peakus» - 3 (25%), «dnemMeHTapHbIe OCHOBBI HEOPTAHUYESCKOU XUMUM - 2
(17%), «ITo3Hanue U MPUMEHEHUE BEIIECTB U XUMHUYCCKUX peakuuii» - 2 (17%).

PexomMeHnIanuu Mo OLEHNBAHUIO 32/IaHUIi U PaGOTHI B 1[€JIOM
BepHoe BBITIOJTHEHNE KaXKI0TO 3aaHus 4acTH | pabOThI ¥ MEPBOTO 3a/IaHUs YacTH 2, T.€. 33J]aHUi ¢ BEIOOPOM OTBETA, OIICHUBAIOTCS OJTHIM
0amioMm.

3ajanue ¢ BBIOOPOM OTBETA CUMUTAETCS BBIMOJIHEHHBIM, €CIIM yUalTUMCs YKa3aH KOJ| MPaBIWJIBHOTO OTBeTa. MakcuMalibHas OLIEHKA 32 BEPHOE
BBITIOJIHCHHE 3aJ]aHUH C KpaTKUM OTBETOM JiBa Oasiia. 3ajaHue ¢ KpaTKUM OTBETOM Ha COOTBETCTBHE MJIM Ha MHOXECTBEHHBIN BBIOOP CUMTACTCS
BBITIOJIHCHHBIM BEPHO, €CJIA U3 MATH IIPEAaraéMbIX OTBETOB yUaIIHIiCs BEIOMpPAET JBa MPpaBUIIbHBIX. B apyrux ciydasx (BeIOpaH oauH
MIPaBWJIbHBIN OTBET; CPEH IBYX BHIOPAHHBIX OTBETOB OJIMH HEMPABUIIBLHBIN; BEIOpaHO OoJiee IBYX OTBETOB, CPEIU KOTOPHIX OAMH IIPABUIIbHBIN)
BEITIOJTHEHUE 3a/IaHUS OIICHUBACTCS OJTHUM OayioM. Ecin ke cper BEIOpaHHBIX OTBETOB HET HU OJIHOTO MPABUIIBLHOTO, 33JJaHUE CUUTACTCS
HEBBIMOJIHEHHBIM. Yuanuiics nonydaet 0 6aysoB. 3a1anue ¢ KpaTKUM OTBETOM B (pOpMe pacueTHOI 3a1a4u CUNTAETCS BHIIIOJIHEHHBIM BEPHO,
€CJIM B OTBETE y4YalIerocs yKas3aHa MPaBWIbHAS MOCIEA0BATEILHOCTD UGP (YHCIIO).
3ajaHue ¢ pa3BEPHYTHIM OTBETOM IMPEyCMaTPUBAET MPOBEPKY YCBOCHUS TPEX AJIEMEHTOB coJepkanus. Hannune B 0TBETE KaKI0TO U3 3TUX
AJIEMEHTOB OLIEHUBaeTCsl 0JHUM OasuioM (3-0 6asos).
Orenka paboThI MO MATHOATUIHLHOMN IIKaJIe OTPEAesieTCs Ha OCHOBE CYMMapHOTo 4Kcia 0asioB, MOTYYSHHBIX 32 BHITOJHEHUE 3aaHHUS:
«5» - 13-15 6amios,
«4y - 10-12 Gamnos,
«3»-T7-9,
«2» - 1-6.
PexoMeHngaumnu mo opraHu3anuu 1 NpoBeeHUI0 KOHTPOJILHOI padoThl 0 XUMHU
Bpewms BemmonHenus pabotsl. [IpumepHoe Bpemsi. OTBoIMMOE Ha BHITIOTHEHUE OTACTBHBIX 3aJaHHiA, COCTABISET TS KaXKI0TO 3aJaHMUs:
e vyactu | — 2 MuH;
e YacTHu 2 — JI0 5 MUH;
e vyactu 3 — 10 10 mMuH.
O61mas TpoAOHKUTETBFHOCTh PAbOTHI cocTaBisieT 40 MUH.
Ha Bpems BoImioTHEHUST paOOTHI B MOIB30BAHUE KAXKIOMY yUaIeMyCs JTOHKHBI OBITh MPEIOCTABICHBI:
e Ttabmuna «llepunoanyeckas cucrema xumMmuueckux snemeHToB J[.1. Menneneeray;,
e Tabnuna «PacTBOPUMOCTH COJIECH, KHUCIIOT U OCHOBAaHUH B BOJIEY;
e Tabnuna «INEKTPOXUMHUUYECKHUH Pl HATIPSKEHUH METAIIOBY;
®  KaJbKYJISATOP.



Yyamumcs 10JKHa ObITh coo0IeHa HeoOXxoauMas HH(GOpMaLKs 0 CTPYKTYpe paboThl, 0COOCHHOCTSX BBIITOJHEHUS 3aJaHH, Pa3IMYHBIX 110
COJZIepKaHUIO U (OpPME 3aITUCH OTBETA.

ILnan KOHTpOJ’[LHOﬁ paﬁoTbI no TeMe: «BaxkHelllne MeTAJLJIbI M UX COeTHUHEHUSD)

Howmep Ne IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS Tun Onenka
3agaHus B | OJIoKa 3aJlaHus | 33/1aHUs B
pabote Oasmax
Yacts 1
Conep:xaTtesbHas JuHus «BeuecTtBo»
1 | IIpocThie U CIOXKHBIE BENIECTBA BO 1
2 I [Tepuoanueckuii 3aK0H U IEPUOANYECKAsE CUCTEMA BO 1

XuMH4ecKuX 31eMeHToB J[.M.Menneneesa. ['pynnsl
Y TIEPUO]IbI TEPUOJINYECKON CHCTEMBI
3 I Crtpoenue atoma. CTpoeHue 3JIeKTPOHHBIX o0osiouek | BO 1
aTOMOB IIEPBBIX JBAALATH 3JIEMEHTOB
MEPUOINYECKON CUCTEMBI XUMHYECKHUX 3JIEMEHTOB
AN .MenneneeBa. PU3NYECKUN CMBICI TTOPSIKOBOIO
HOMEpa XMMHYECKOT0 3JIEMEHTA B MEPUOINYECKOMN
cucreMe xuMuueckux saemeHToB JI.M.MenaeneeBa
4 I THUmbl KPUCTAIIIMYECKHUX PELIETOK: aTOMHas, BO 1
MOJIEKYJIIpHAsi, MOHHAsI U METaJNIMYECKast
Conep:karesqbHasi JUHUA «XHMHUYECKasi peakIus»

5 I Knaccugukarus XuMHUecKuX peakuui no BO 1
Pa3IMYHBIM NMPU3HAKAM. XUMHUECKUE YPaBHEHUS
6 I CaolicTBa HOHOB. KauecTBEHHbIE peakluu Ha BO 1
KaTHOHBL.
Copep:xaTejibHAsA JIMHUS «DJIeMEHTAPHbIE OCHOBBI HEOPraHUYeCKOH XMMHM
7 I XUMHUECKUE CBOICTBA MPOCTHIX BEIIECTB: MeTayioB | BO 1

U HEMCTAJIJIIOB




8 I B3anmocBs3b HeOpraHn4eckux BelecTB pa3nuyubix | BO 1

KJIACCOB
Conep:xatesabHas JuHus «Ilo3HaHHe U IPUMeHEHHE BEIIECTB M XUMHUYECKHX PeaKIuii»
Yactp 2
Conepxaresbna JuHus «BemecTBo»
9 I 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U BO 1

HX COCIMHCHUM B CBSI3U C IMOJIOKCHHEM B
HepI/IO,Z[I/I‘ICCKOﬁ CHUCTEMC
ConepmaTenLHaﬂ JuHuA «XHMMH4YecKas PCAKIHU»

10 I OO6patumsbie U HeoOpaTuMble peakuuu. Xumuueckoe | KO 2
paBHOBECHE
Coaep:karenbnasi JuHus «I[lo3HaHue U NpUMeHeHMe BelIECTB U XUMHYECKUX peaKkIuiDy
11 I Brruucnenue MaccoBoil 1011 paCTBOPEHHOTO KO 1

BCIICCTBA B PaCTBOPC. Brruucnenue MacCChlI,
KOJIMYECTBA BCIICCTBA U ob0BbeMa OJHOIro U3 BE€UICCTB,
YYaCTBYIOIIUX B pCAKINN

Yacre 3
Coaep:xatesabHas JuHus «Ilo3HaHue U IPUMeHEHHE BelIeCTB M XUMHYECKUX peaKknuii»
12 1 Brruncnenne MaccoBoi 10JIM pacTBOPEHHOTO PO 3

BEleCTBa B pacTBope. Briuucienne konuuecTna
BEIIECTBA, MAaCChl MJIM 00beMa 110 KOJTMYECTBY
BEIIIECTBA, Macce WiIK 00bEMY OHOTO U3 PEareHToB,
B3SITOTO B U30BITKE
Htoro 6amnos 15
Bceero 3aganmii BO-9,KO-2,PO-1
O603nauenus Tunos 3aganuii: BO - ¢ Beibopom otBera, KO - ¢ kpaTtkum otBeToM, PO - ¢ pa3BepHYTHIM OTBETOM.
HNHcTpyKuus 1o BHINOJTHEHHIO padoThI

Ha BeInonHeHne KOHTPOIbHON pabOThI MO0 XUMUU OTBOIUTCS 40 MUHYT.
Pabota cocrout u3 Tpex yacreil u Bkimovaet 12 3ananuii. Yacts 1 comepxut § 3amanuii (1-8). K kaxxaoMy 3amanuio 1aHsl 4 BapuaHTa OTBETA, U3
KOTOPBIX TOJBKO OJUH MPaBUIbHBIM.

Yacts 2 Brmrovaer 3 3amanus (9-11). K oqnomy u3 Hux (9) nansl 4 BapuanTa oTBETa, U3 KOTOPBIX TOJIBKO OJUH NpaBuibHbIN. Ha 3ananue 10
HYKHO 3aIlucaTh OTBET B BUJIE ITOCIIEA0BATENLHOCTH OYKB, a Ha 3agaHue 11 - B Buje yucia.




Yacts 3 comepxut 1 Hanbonee cinokHoe 3amanus (12), Ha KOTOpBIE CIeNYET AaTh MOJHBIN (Pa3BEPHYTHIN) OTBET.
OpueHTUPOBOYHOE BpEeMsI Ha BBIMOJHEHUE 3a/1aHuid yacTu 1 coctaisier 15 MuH, yactu 2 - 15 mMuH, yactu 3 - 10 MuH.

BHuMarenbHO mpodnTaiTe KaXxaoe 3aJaHie U MpoaHAIU3UPYITE Bce BApUAHTBI IPEIOKEHHBIX OTBETOB.

3ajanue, KOTOPOE HE YAAETCsl BBIMOJIHUTD Cpa3y, MOXKHO B IEJISIX SKOHOMUU BPEMEHHU MPOMYCTUTD U MEePENTH K caeayromemy. K
MPOIYIIEHHOMY 33JJaHUI0 BBl MOKETE BEPHYTHCSI CHOBA, €CJIM OCTAHETCS BPEMSI.

BrImonHeHNe pa3TUYHBIX 110 CIIOKHOCTH 33/1aHui onleHuBaeTcs 1, 2 uiu 3 6amuiaMu. baiel, MOJIydeHHBIE 32 BCE BBITIOJIHEHHBIC 3a/IaHUS,
CYMMHUPYIOTCSL.

HOCTapaﬁTeCB BBIIOJIHUTH KaK MOKHO OOJIbIIIE 3aJaHuM U Ha6paTb HauOOJIbIIIEE KOJIUYECTBO 0AJIIOB.

KounrtpoabsHnas padora Ned mo teme: «BaxkHeliline MeTalJIbl U UX COeIMHEHUD)
Yacrs 1 (1 BapuanT)
IIpu BeINOTHEHUH 3aJaHUI ITOI YacTH PadoThI 00BeANTE KPYKOUKOM TOT BAPHAHT O0TBETA, KOTOPBIil BbI BHIOPAIU KaK
NPaBUJIbLHBIM.
1. O xenese Kak 0 IPOCTOM BELIECTBE TOBOPUTCS B MPEJIOKEHUN
1) »kene30 BXOJUT B COCTAB I'eMOTIIO0MHA
2) s0JI0KU CO/IepIKAT HKENe30
3) anrOMUHHMI BBITECHSET JKeNe30 U3 PACTBOPOB €ro cojei
4) KeJe30 BXOJIUT B COCTAB JKEJIC3HOW OKATHHBI
2. Konm4ecTBO 2JIEKTPOHOB HA BHEITHEM YPOBHE aTOMa aTIOMHHHS PAaBHO
1)1 2)2 3)3 4) 4
3. Hom, B coctaBe KoToporo 20 mpoTOHOB 1 18 3JIEKTPOHOB MMEET 3apsi/
1) 2- 2)4+ 3) 3+ 4) 2+
4. Meramnyeckyro KpUCTAUINYECKYIO PEIIETKY UMEET
1) ion 2) Mezb
3) moBapeHHasl COJb 4) kpeMHUI
5. Peaxmus B3auMOAEHCTBUS LIMHKA C COJITHOM KHUCIOTON OTHOCUTCS K PEAKIUAM
1) OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIM, OOMEHA
2) 00paTUMBIM, 3aMCIICHHSI
3) OKHCIUTETHHO-BOCCTAHOBHUTEILHBIM, 3aMEIICHHUS
4) HeoOpaTHMBIM, OOMEHA
6. Mowunl cepebpa Ag*T MOXKHO OOHAPYKHUTH B PACTBOPE C TIOMOILBLIO
1) Hutpara cepebpa  2) CONTHON KUCIOTHI 3) rugpokcua HaTpusi 4) JaKkMyca



7. AJIOMHHHIA BCTyIIaeT BO B3aUMOJICHCTBUE C
1) HuTparom Gapus
2) cynbharom meau (IT)
3) xJopuaoM Kamus
4) cynbbhaToM Kanblus
8. Cxeme mpeBpalieHHi BEIECTB
METaJlI— OCHOBHBIN OKCUI— COJIb— METaJlT
COOTBETCTBYIOT JICBBIC YACTH YPAaBHCHUU XMMHUYCCKUX PEAKIUHA 10T HOMEpaMH
a) CuO + HCl— 0)Cu+02— B) CuO + Hy— r) CuCl; + Fe —

l)a,6,B 2)0,B,r 3)a,B,T 4)0,a,r
Yactp 2
IIpu BoINOIHEHNI 3a1aHKs1 9 00BeMTE TOT BAPDUAHT 0TBETA, KOTOPbI Bbl BHIOPAJIM KaK NMPABUWIbHBIM.
9. MerauM4ecKue CBOWCTBA IPUC BBIPAKECHBI Y
1) xamus 2) 6epumusa  3) Oapus  4) kambIus
IIpu BbInosiHeHuu 3aganus 10 3anummTe B 0TBETE YUCJI0 ¢ TOUHOCTHIO /10 LEJbIX.
10. IIpu B3aumMoaelicTBUU ITMHKA Maccoi 13 T ¢ KuciaopoaoM 00pa3zoBaioch T OKCHJA.

KonTpoabsnasi padoraNed mo teme: « BaskHelme MeTaLJIbI M UX COeTMHEHUSI»
Yactp 1 (2 Bapuaur)

IIpu BINOTHEHNH 3aJaHUI 3TOH YacTH padoThl 00BeUTE KPYKOYKOM TOT BADHAHT OTBETA, KOTOPbIH Bbl BHIOPAIN KaK
NPaBHJIbHBIM.
1. K cioxHBIM BeIeCTBaM OTHOCHTCS KaX/10€ U3 BEIIECTB IPYIIIbI

1) cepHas KHCJIOTa, XJIOPUI HATPHS, CITUPT, 030H

2) kpemHuid, pochop, cepa, xKeae3Has OKaIuHA

3) consHas KUCIIOTa, THAPOKCH HaTpHs, okcu pocdopa, men

4) Bona, anmas, XKeJe3o0, rpaput
2. lllemousto sBIIIETCS THIPOKCH]T DJIeMeHTa, KoTopbii B [ICXD HaxomuTcst

1) B 3-m nepuone, 1A rpymnmne 2) B 4-m nepuoze, |A rpymmne

3) Bo 2-m nepuoge, |IA rpymnme 4) B 3-m niepuoze |lA rpymnme
3. B arome anroMHHHS YHCIIO 3JIEKTPOHHBIX CIOEB M YHCIIO 3JIEKTPOHOB BHEIIHETO CJI0S COOTBETCTBEHHO PaBHBI

1)4,5 2)3,3 3)4,7 4)4,6



4. CambIM IUTACTUYHBIM SIBJISIETCS BEIIECTBO, Y KOTOPOI'O KPUCTAILTMYECKasl pelieTka
1) monexynspHas 2) noHHast
3) aTomHas 4) MeTaJTM4YecKas

5. K okucnuTenbHO-BOCCTAHOBUTENBHBIM HE OTHOCUTCS pEakivs, ypaBHEHHE KOTOPOI
1) CuCl; +Fe=FeCl; +Cu
2) CuO + H2S04 = CuSOs4 + H20
3) 2Al + 3H2S04 = Al2(SO4)3 + 3H21
4) 2Na+ 2H20 = 2NaOH + H»1
6. PeaxTnBOM Ha KaTHOH Ba?' sBnsercs pacTBop
1) ruapokcuia HaTpUst ~ 2) COSTHOM KUCIIOTHI 3) Hutpata cepebpa  4) cepHOI KHUCIOTHI

7. T'mapokcu IMHKA B3aMMOJICHCTBYET C KaXIbIM U3 JIBYX BEIICCTB:
1) c HUTpaTOM Oapus U CONTHON KHCIOTON
2) C COJITHOM KHUCJIOTOM M THIPOKCHIOM HATPHS
3) XJIOpUAOM KajHs ¥ THIPOKCHIOM KalTHsl
4) ¢ MarHueM U a30THOW KHUCIIOTON

8. C IIOMOIIIBIO COJISIHOM KHCJIOTBHI MOKHO OCYHICCTBUTD ITPCBPAILICHUC
1) Cu — CuCl; 2) Fe —» FeCls  B) NaxSO4 — NaCl r) Fe — FeCl»

Yacrs 2

IIpu BeINOTHeHNH 3a7aHus 9 00BeIUTE TOT BADHAHT OTBETAa, KOTOPBI BbI BbIOPaJIM KAK NPABUJILHBIIA.
9. Merammn4eckrue CBOWCTBA YCHIIMBAIOTCS B PSITY SJIEMEHTOB

1) B— Be — Li 2)O->N—->C 3)As—>P—->N 4)Se—->S—->0
IIpu BeInosiHenuu 3aganus 10 3anummTe B 21)aBUTHOM NOPsiAKe OYKBbI, COOTBETCTBYIOIIME BBIOPAHHOMY BaMH OTBETY.
10. HeobpaTtumMble XMMUYECKHE PEAKIIUN BO3MOXHBI MEX/1y BELIECTBAMU
A) xnopug xene3a(ll) u HuTpatT KaIbIUSA
b) uuHK U cepHas kuciaora
B) oxcua menu (1) u a3oTHas kucnora
I') runpoxcun 6apust v XJIOpHUJL Kaus
) menp u cynbdar xenesa (1)
IIpu BoInoTHennu 3aganus 11 3anumuTe B 0TBeTE YHCJI0 € TOYHOCTHIO 10 LeJbIX.
11. TIpu BoccranoBnenuu 0,5 monb okcuna meau (1) Bogopomxom obpasyercs I MEOX U BOJA.



Yactn 3
IIpu BbINOIHEeHUH 3a7aHuA 12 MOJHOCTHIO 3aNMIIMTE X0/ pellleHUs U MOJyYeHHbIH 0TBeT.
12. Kakoii 00beM BOJIOPO/Ia BBIICIUTCS MPU B3auMoAecTBUH 30 T TEXHUYECKOTO Kallblusl, coaepskamiero 10% npumeceit u BoIbI?
OTtBeThI M penieHust

N |1 2 3 4 5 6 7 8 9 10 |11
Bap.
| 2 4 1 B,J |16,2
I 3 2 3 4 2 4 2 4 1 B,B |32
38.,HaHI/I$I C pa3BCPHYTHIM OTBETOM

w
w
SN
N
w
N

1Bapuant. CMech MEIHBIX U ATIOMUHUEBBIX CTPYXKEK Maccoil 5 r oOpaboTanu pa3daBIeHHON CepHON KUCIOTOM, B3sTON B M30bITKE. [Ipn aTOM
BbLIEMIIOCH 3 11 (H.y.) Bojgopoaa. KakoBa MaccoBasi 10151 METaJJIOB B UICXOAHOM cmecu?
9JIeMeHTBI 0TBETA:
1. CocTaBiieHO ypaBHEHUE XUMUYECKON peaKIiu:
2Al + 3H2S04 = Al2(SO4)3 + 3H21
2. PaccumTana macca aqlOMHHUS:
m(Al)=54-3/ 67,2 =2,41(1)
3. Ompenenena MaccoBas J0JIsl METAIJIOB B HCXOTHOW CMECH:
o (Al=2,41/5- 100%= 48,2%
o (Cu)=51,8%
2 BapuanT. Kaxkoit 06beM Bo10po/ia BEIAENUTCS IPpH B3auMoieicTBUH 30 I TEXHUYECKOTo Kalblus, coaepxkaiiero 10% npumeceit u BoabI?
9JiIeMeHTBI OTBETA:
1. CocTaBieHO ypaBHEHUE XUMUYECKOUN peaKInu:
Ca + 2H20 = Ca(OH); + Hz21
2. OmpeneneHa Macca KajbIUs B TEXHUYECKOM o0pasIle.
3.Paccuntan 06beM BoIOpOIA.



«IIpakTyeckue padoThl MO XMMHUH B 9 Ki1acce»
Ilpakmuueckasa paboma Nel
1o TeMe «Pemenne 3kcnepuMeHTAIbHBIX 32121
[lenb: COBEPIIEHCTBOBATh YMEHMS pEUIaTh AKCIEPUMEHTAIbHBIC 3a7aud, HABBIKM PAaOOTHl C pEaKTHBAMM, OCYLIECTBISATH IPEBpAIICHUS,
aHAJIM3UPOBATh PE3YJIbTATHI ONBITOB.
OO6opyioBaHKE M PEAKTHBBI: IITATHB C MPOOUPKAMU, XUMUYECKUE CTAKaHBI.
| BapraHT: TpaHyJibl LUHKA, pACTBOPBI: COJITHOW KUCIIOTHI, KapOOHaTa HaTpus, xjiopuaa 6apus, xiopuaa kanus, |l
BapHUaHT: TPAHYJIbI IUHKA, PACTBOPHL: COJISTHON KUCIIOTHI, METHIIOBBIN OpaHXKEBBIH, THIPOKCU HATPUs, Cylb(haT HaTpUs, KapOOHAT KaJIbIHS,
xmopu xenesa (11).
Th: 1) akkypaTtHO paboTaTh C peaKTHBaMU U MPUOOpaMU; 2) HE CMEUINBATh PEAKTUBBI 0€3 COrJIaCOBAaHUS C 3aJJaHHEM.
Xoxa padoTsl
C npasujamu Th o3HakomiieH (a).
I BapuanT 11 BapuanT
3aganue 1. [IpoBepbTe CBOIO TOTOBHOCTbH K BBIIOJIHEHUIO TPAKTUYECKON pabOThI — BEIOEPUTE NMPABUIIbHBINA OTBET.

1. Kucnas cpena B pactBope onpezenserca HammuueM HoHoB: a) OH™ | 1. Illenounas cpeaa B pacTBOpe onpenensercss HaIM4ueM HOHOB: a)

; 6) NH4"; B) H™. OH; 6) NH4"; B) H".

2. Peakmuu noHHOTO OOMEHA MIYT JIO KOHIIA, €CIIH B pe3ynbrare: a) | 2. BepHas 3amuch TpaBod YacTH ypaBHEHUS AJICKTPOJHTHYECKOM
BbIJIeNIETCs Ta3; 0) oOpa3yeTcs Boja; B) BBIIAIAET OCAI0K; I') BCE Jucconuanuy cynbdara amomunus: a) AP + SO4%;
BBHIIIECKA3aHHOE BEPHO. 6) 2AI** + 35047; B) AI¥* + 4S07.

3. UroObl TONYYHTH OCAIOK, JJOCTATOYHO CIHUTH cleayromue | 3. YToObl MOTyduTh ra3, JOCTaTOYHO CIUTh CIEIYIOIINE PAaCTBOPHI:
pactBopsr: a) Na2CO3 + HCI; a) Na2COs + HCI;
0) K2SO4 + CuCly; B) NasPO4 + AgNQs. 0) K2SO4 + CuCly; B) NasPO4 + AgNQsa.
3apanue 2. OCcyIecTBUTE YKCIIEPUMEHT: HaJIEHTE B MPOOUPKY 1 MJT COSTHOM KUCTOTHI U OMYCTUTE TpaHyly MHKA. OnUIuTe HAOIIOACHUS U
xol paboTel. CocTaBbTe YpaBHEHHE PEAKIUU B MOJEKYISPHOM, HOHHOM U COKpAIIeHHOM MOHHOM BH/IE, TIOKKUTE MEPEXO0J AIEKTPOHOB H
O0OBSCHHUTE, YTO B OTOM PEAKIIUU SBJISIETCS] OKUCITUTEIIEM.

3aganue 3. OcylecTBUTE IKCIEPUMEHT:




HOCJ’ICI[OBaTeJ'IBHO OCYyIICCTBUTC 3 p€akuuu i Kap60HaTa HaTpuA: HOCJ’IGI[OB&TGJ'IBHO OCYHIECTBUTEC 3 pC€aKiuu AJist COJISTHOM KHMCJIOTHI:

1. x 1 mn xapOonaTa HaTpus 106aBbTe 1 MII XJTopHUaa O6apus; 1) x 1 M3 consHO# KHMCIOTBI J00aBbTe 1-2 Karum M/0, 3aTeM J0
2. x 1 M1 kapOoHaTa HaTpus 100aBbTe | MIT COJITHON KHCIIOTHI; o0ecIBEUNBaHUs PaCTBOP TUAPOKCHIA HATPUS;
3. x |1 mu kapOoHara HaTpust 1o6aBbTe | MJI XJIOpUIa KaJIHSL. 2) K 1 MJI CONSIHOM KUCIOTHI I00aBbTE KyCOYCK MeEa;

3) k1 M cosisiHOM KHCIO0THI 100aBbTe 1 MJI cysbdara HaTpHsL.

Onummre HaOIIOACHUS U X0 paboThl. COCTaBbTE YPaBHEHHUSI PEAKIUH, MAYIIHUX 10 KOHI[A, B MOJICKYJISIPHOM, HIOHHOM M COKPAIICHHOM HOHHOM
BHUJIE.

?oaz[alme 4. OCYH_IGCTBI/ITC pcaKknnn, COOTBETCTBYONIUC COKPAIICHHBIM MOHHBIM YPABHCHUAM!

CuZ"+ 20H" = Cu(OH)2 Fe** + 30H = Fe(OH)3

OtueT 0 padoTe BBHIMOJIHATE B IPOU3BOILHON (hopMme.

IIpakTnueckas padora Ne 2.
«IloayyeHne COJITHOM KMCJI0THI M M3YUEHNE €é CBOMCTRB)
eaw: Mccneoosame xumuueckue c80UCMBA CONISIHOU KUCIOMDbL.
O0Oopy/noBaHHe U peaKTHBbI: TPOOUPKH, COJITHAsE KUCIOTa, Jakmyc, Mg, Cu, Cu(OH)2, NaOH, CuSOQOs, Na2COs, NaCl, AgNOz.
C npaBuiaamu Th o3nakomuieH (a) (TOAMKCH).

Xoa padoTsl.
OnbiT Ne 1. Jeiicmeue unouxamopa na conanyro kuciomy HCI,
B nipoGupky ¢ consiHOM KUCIOTON A00aBbTe 1-2 Kariu Jakmyca.
Ymo nabaooaeme? Coenatime 6vi800.
OnpIT Ne 2, Bzaumooeiicmeue conanou kucromot HCl ¢ memannamu.
B npo6upky ¢ CostHOM KUCIOTOMN TOJIOKHUTE TPaHy Ty IIMHKA, a B APYTYI0 — KYCOYEK METHOUW MPOBOJIOKH.
Ymo nabnooaeme?
Co Bcemu i1 MeTaJNIaMH pearupyet colistHast kuciota? Coenaiime 6b1800.
CocraBbTe ypaBHEHUE PEAKIIHMH.
OnbiT Ne 3. Bzaumooeiicmeue conanou kucromor HCI ¢ ocnosanuamu.
K cBexxenpuroToBI€HHOMY pacTBOPY TUIPOKCUIA MEAH MPUIIEHTE COJISIHYIO KUCTIOTY.
Ymo nabaooaeme? Coenatime 6vi600.
CocraBbTe ypaBHEHUE PEAKLIUH B MOJIEKYJISIPHOM, MTOJTHOM U COKpPAILIEHHOM HOHHOM BHJIE.



Cnpaska. [l nonydenus rugpokcuga meaun Cu(OH). k pactBopy CuSOs npunuts 1mieaods NaOH, mpu aTom 00pasyercs ocamok roryooro
seta Cu(OH)2:
CuSO4+ 2NaOH — Cu(OH)2| + Na2SOq4
OnbIT Ne 4, Bzaumooeiicmeue conanoii kucromet HCl ¢ conamu.
B npo6upky ¢ kapOoHATOM HATPHUS MPUIICHTE COJISTHYIO KHCIIOTY.
Ymo nabnooaeme? Coenatime 6b1800.
CocTaBbTe ypaBHEHHE PEAKIIUU B MOJIEKYISPHOM, IIOJTHOM U COKPAIIEHHOM MOHHOM BUJIE.
OnpIT Ne 5. Pacnosnasanue conanoiu kucnomot HCl u ee coneii.
(Kauecmeennas peakyus Ha X10puo-uoHbvl)
B onHy npoOupKy ¢ COJITHON KHUCIOTOW, B APYTYIO MPOOHPKY C PACTBOPOM XJIOPHJIA HATPUS JOOABBTE 110 HECKOJIBKY Kalellb pacTBOpa
HUTpaTa cepedpa.
Ymo nabnooaeme? Coenaiime 6v1800.
Hanummre ypaBHEeHUs TPOBEACHHBIX PEaKLUi B MOJIEKYIIPHOM BH/IE.
YKaKUTE, KAK MOKHO OTJIMYUTE: &) COJITHYIO KUCIIOTY OT IPYTHX KHUCIIOT, 0) XJIOPUIBI OT IPYTHX COJICH
[Touemy BMecTO pacTBOpa HUTparta cepedpa(l) MoxkHO Takke HCIoNb30BaTh pacTBop HUTpaTa cBUHIA(II)?
Coenaiime o0wuil 6v1600.

IIpakTnueckas padora Ne3
IMosyuenne aMMHuaKa M U3y4eHHE €r0 CBONCTB.
Ieau: HayunThCS NOMYyYaTh aMMHAK B JIAOOPATOPHBIX YCIOBUAX U3 TMIPOKCH/IA KaJIbIUs U XJIOPHJIa aMMOHHUSI METOJIOM BBITECHEHHS BO3/1yXa.
N3yuuTh cBOMCTBA aMMHAKA.
OOopyaoBanme: XJIOpHI aMMOHHUS CYXOM, THAPOKCU KaJIbLIUS CyXOM, CTYIIKa C IECTUKOM, MPoOUpKa ¢ MPOOKOH 1 ra300TBOAHON TPYOKOH,
COCYJI C BOJIOH, TakMyc, (peHonTanenH, KOHII. a30THAs!, COJIIHAS M CepHasi KUCIIOTHI.
Xoxa pa0doTbI.

HaszBanue onbita Urto nenanu? Uro Habmroganu? YpaBHEHUS pEAKLINI, BBIBOJBI.
1.ITomyuenne ammuaka A) OnmHAaKOBOE KOJTUYECTBO THIAPOKCHAA A) 3anuwume ceou A) Hanuwume coomsemcmayrowee
U PaCTBOPEHHUE €T0 KaJIBLIUS ¥ XJIOpUJa aMMOHUSI CMELIAIH U HaO00e s ypasHeHue peakyuu 8 MOAeKYJIAPHOM GUOe.
BOJIE. MTOMECTHIIN B TPOOUPKY. 3aKpbUTH

npoOUpKy MPOOKOH C ra300TBOAHOM
TpyOKoil 1 ykpenuiu B mratuse. CMech
CJIETKa Harpesu.



http://school.xvatit.com/index.php?title=%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D1%96_%D0%B2%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%96_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BD%D1%96%D1%85_%D1%81%D0%BE%D0%BB%D0%B5%D0%B9._%D0%9F%D0%BE%D0%B2%D0%BD%D1%96_%D1%83%D1%80%D0%BE%D0%BA%D0%B8

2. BzaumoneictBue
aMMHaKa C KUCIOTaMHU.

b) CoOpanHbIit aMmMuak MOMECTHIIN B
COCY/J1 C BOJIOM.

B) B monyueHHbI pacTBOp cHavasia

OITYCTHJIY JTAKMYC, a 3aTeM KaIHyJIu
(dhenondTaneux.

Harpenu cMech rugpokcuaa Kanbuus u
XJIOpUa AMMOHHSI, @ TA300TBOIHYIO
TpYOKY BBEJIM MOCIIEOBATEILHO B
poOUpKYy C:

A) KOHII. COJITHOW KHCIIOTOM;

b) xoHII. a30THOI KUCIIOTOM;

B) KOHII. cepHO KHUCTOTOM.

b) 3anuwume ceou b) Hanuwume coomsemcmeyowee

HaOI00eHUs. VpasHeHue peakyuu 8 MOAeKYJIAPHOM GUOe.
B) 3anuwume ceou
HaOI00eHUs. Cohopmynupytime 661600 Kk onvimy Nel.

3anuwume ypaenenus peakyuii
83AUMOOEUCMBUSL AMMUAKA C CONSIHO,

3anuwume, umo A30MHOU U CePHOU KUCTIOMAMU 8
Hab00anU 8 Kaxcoou MOEKYIAPHOM 8Ude.
u3 npoobuUpox ¢
KUC10mamu. Copmynupyiime 661600 Kk onvimy Ne2.

IIpakTnuyeckas padoraNe 4
«ITonyyenue okcuaa yriepoaa. KauecrsenHasi peakuusi Ha KapOoOHaT- HOH»
Ilesm: Hay4uTHCS MOJTyyaTh B Ja0OPATOPHBIX YCIOBUSAX YIJIEKUCIBIN ra3. M3yduTh cBOWCTBA YITIEKUCIIOTO ra3a, UCIoJb3ys 1abopaTopHOe
000py/10BaHUE U UMEIOIINECS PEAKTHUBBI.
OoopynoBanue: yueOnuk XMMMUMS 9 knacc (aBtop I'. E. Pynsurtuc), mratus Metauindeckuii, mpoOUpKa ¢ ra300TBOIHOM TpyOKoOii, Met,
COJISTHAsI KUCJIOTA, PACTBOP M3BECTKOBOW BOJIBI, JAKMYC, BOJIA, PACTBOP TMAPOKCUAA HATPHS.

Xox paboTshl.

HaszBanue onbiTa. Yro nenanu? Yro Habmroganu? YpaBHEHUSI pEAKLINIA, BBIBOJBI.
1. TTonyyenue [TomecTunu B mpoOUPKY HECKOIBKO | 3anuwume ceou 3anuwume ypasHenus peakyuti 8 MOAeKYIAPHOM
OKCHJA YIJIepoJa u KYCOYKOB MeJla ¥ MIPHJIMIIA HEMHOTO | HabatodeHus kK onvimy 1. guoe:

OTIpeJICTICHUE €TO
CBOMWCTB.

pa30aBIEHHOMN COJITHOW KHCIIOTHI.
[IpoGupky OBICTPO 3aKPHUIH
ra300TBOJIHON TPYOKOM, KOHEIT
KOTOPO MOMECTUITU B IPYTYIO
MpOOUPKY C paCTBOPOM H3BECTKOBOM
BOJIbI (TUAPOKCHUJT KAJIbLIKSA).

1) nonyuenus yenexucnoco eaza;
2) e3auMOo0elcmeust YereKucio2o 2asa ¢
2UOPOKCUOOM KANbYUSL.
Cohopmynupytime 66160061 no onvimy 1.




2. Bzaumopeiicteue
YTJIEKHUCIIOTO Ta3a ¢
BOJIOH.

3. BzaumonelictBue
YTJIEKHUCIIOTO Ta3a co
[IET0YBIO.

Komnerr ra300TBOIHOM TPYOKH €
BBIJICIISTFOIITUMCS YTJICKHCIIBIM T'a30M
MOMECTHUIIN B IIPOOUPKY ¢
JTUCTUJUIMPOBAHHOM BOJOM. 3aTem
ONPEIETUIN PEAKIUIO CPEIbI
MOJIy4EHHOTO PAaCTBOPA C MOMOIIBIO
JaKMyca.

Hanumm B mpobupky pa30aBieHHBINH
pacTBOp TUAPOKCUIA HATPUS U
N00aBHIIM HECKOJIBKO Karelb
denondranenna. 3areM uepes
pacTBOp MPOMYCTHIIN YTIIEKUCIIBIHI
ras.

3anuwume ceou

Haba0eHus K onvimy 2.

3anuwume ceou

Haba00eHus K onvimy 3.

3anuwume peakyuio 83aumooelcmaus
YeNeKUC020 2a3a ¢ 80001 ¢ 00pa306aHuem
CaooUl Y2OIbHOU KUCTIOMBIL.

Copmynupyiime 661600 K onvimy 2.

3anuwume ypasnenue peaxyuu
83AUMOOEUCMBUS Y2TIeKUCILI020 2A3d C
2UOPOKCUOOM HAMPUSL 8 MOLEKYIAPHOM BUOe.

Copmynupyiime 661600 K onvimy 3.

IIpakTnuyeckas padora Ne5

Pemenue IKCIICPUMEHTAJBbHBIX 3a/1a4 110 TEME «BakHelIe HEMETAJIbI U UX COeTMHEHUSI).

Iesaun: HayunThCS pacro3HaBaTh Ha MPAKTHUKE Pa3INYHbIE XUMUYECKUE COEAMHEHUS cepbl (CyNb(ubl, cyabdatel, CyIbOUTHI).
O6opynosanue: yueonuk XMMMU S 9 knacc (atop I'. E. Pynzurtuc), Mmuxponaboparopusi 1IKOJIbHAsL.

Xox paboTshl.

HazBanue omnwita

Yro nemanu?

Yro Habmrogamu?

YpaBHEHUSI peaKIIHii, BEIBOIBI

1. Pacno3naBanue
pacTBOpPOB CEPHOI
KHUCTIOTHI, cynbdara
HATpHs U XJIOpHJIa
HATpUS

2-3 Karu CcoIep>KUMOTO U3
npobupoxk Nel,2,3 momecTunu B
ssueliky turaHmerku. K kaxmoit
po6e 100aBUIH .....

2-3 Karu CoJIep>KUMOTO
OCTaBIIUXCSI IBYX MTPOOUPOK
IIOMECTHIIM B SSUCHKU
mnaHmeTky. K kaxmoi mpode
JO0ABUIH ...........

3anuwume 6 smoii
KOJIOHKE C80U
HAOI00EeHUsL NO
omanam onvima.

3anuwume coomeemcmayrowue ypasHeHus. peakyuii 6
MONEKVIAPHOM, UOHHOM NOTHOM U COKPAUWEHHOM
sude. Iloscnume, 6 npobupxax noo Kakumu
HOMEPamMU COOePAHCAIUC PACTBOPbL UCXOOHBIX
seujecms.




2. [Tonnyyenue xmopuaa
meau(ll) u3 pactBopa
cynbdara Meau.

3. Ilonmyuenue cynbdara
memu (1) u3 okcuma
meu(ll).

4. OnbIrT,
JOKAa3bLIBAIOINNA

KaueCTBEH. COCTAB
H2S04 u HCI

2-3 Karu coJIep>KUMOTo
ocTaBLIeiCcs MpoOUpKU
MTOMECTUJIN B STYCHKY
TUTAHIIETKA U JT00aBIIIN

OnbIT MpoBOANM
oJlyMHKpoMeTo1oM. J1iist
ATOTO JIBE TPU KaIUIM pacTBOpa
cynabdaTa Meau MOMeIIaeM B
sueiKy miaHmerky. CHayana K
pactBopy nobasisiem 1-2 kamnu
IEJIOYH. 3aluChIBaeM
HaOJIIOICHHUS.

3aTeM K M0JIy4eHHOMY OCaJIKy
npuiMBaeM 2-3 Karuid pacTBopa
COJITHOW KHCJIOTBI.

1. 3akpenure B gepxareine
KOJIBIIO ¥ TIOMECTUTE

2. HebonbIoe KOTU4ecTBO
YEPHOTO MOPOIIKA OKCHIa METN
HAaChIIbTE B TYEHKY
KEpaMUYECKOU IOCKU U
N00aBbTE HECKOIIBKO Kareib
pacTBOpa CEpHOU KUCITOTHI.

3. 3a)ruTe CIUpTOBKY U
HarpenuTe KepaMuieCcKyro
JOCTOUKY.

Jlo6aBUTH B STYCHKH COOTB.
KHUCJIOTBI U IPOBECTH
KA4eCTBCHHBIC PEAKIIUU

Sanuwume
Habr00eHUs.

anuwume ceou
HabooeHus.

Sanuwume
Habnro0erusA.

3anuwume coomseemcmayowue ypasHenus peakyuii 8
MoneKyaapHom u uonHom eude. Chopmynupyiime
8618600 K OAHHOMY ONbIMY.

3anuwume coomseemcmayowjue ypasHenus peakyuii 8
MONEKYAAPHOM U uoHHOM 8ude. Chopmynupytime
661600 K OAHHOMY ONbINY.

3anuwume coomeemcmayouue ypasHeHus peakyuil 8
MONeKYAapHOM U uonHom eude. Chopmynupyiime
8618600 K OAHHOM) ONbIMY.




IIpakTnueckasi padbora Ne6
7KecTkocTh BOJIBI H CIIOCOOBI €€ YCTPAHEHHS

Lesm. 3akpenuTh MOHITUS 00 OOIIEH KECTKOCTH BOJIBI U €€ PA3HOBUIHOCTSIX, HAITOMHUTH CIIOCOOBI YCTPAHEHUST )KECTKOCTH BOJIBI B YCIIOBHUSIX
71a00paTOPHOTO SKCIIEPUMEHTA.
Oo6opynoBanne u peakTuBbl. [lITaTHB ¢ MpoOUpKamu, AeprKaTeIb sl IPOOUPOK, CIIUPTOBKA, CITUYKH, CTEKIISTHHAs TPYOKa, CAaHUTapHast
CKJISIHKA; Ipo3paunbiii pacTBop Mbuia (Cai7H3sCOONa), nuctrmiupoBantas Boja, pactBopsl Ca(HCO3)2, Na2COs (coaa), CaSO4¢2H20 (rurc),
Ca(OH)2(u3BecTkoBast BOJA).
JKecTKOCTB BOJIBI BEIPAXKAIOT CYMMOI MMOJIb SKBHBaneHTOB HoHOB Ca?* 1 Mg?* Ha mutp Boasl. Tak, 1 MMOJIb 9KB/II KECTKOCTH OTBEUAET
conepsxanmio 20 mr/m katnoHos Ca®* unn 12 mr/n katnonos Mg?*.
OO01mas )KeCTKOCTh BOJIBI CKJIAIBIBACTCS U3 KapOOHATHOM M HEKapOOHATHOM KECTKOCTH.
+ Kapoonammuasn sxcecmkocms (BpeMECHHas, yCTpaHMMasi) 00YCJIOBJICHA IPUCYTCTBUEM B BOJIE THAPOKAPOOHATOB KAJIBILIUS M MATHUS:

Ca(HCO,), = Ca'* + 2HCO;,

Mg(HCO,), = Mgt* + 2HCO;.
YcTpaHseTcs KATSTYeHUEM, ISHCTBIEM H3BECTKOBOTO «MOJIOKAY WIJIH COJIBI:

Ca(HCO,), = CaCO,l + H,0 + CO,T,
Mg(HCO,), = MgCO,! + H,0 + CO,T;
Ca(HCO,), + Ca(OH), = 2CaCO,l + 2H,0,

Ca(HCO,), + Na,CO,= CaCO,! + 2NaHCO,.

OO6pasyrornuiicss kKapOOHATHBIN MPOIYKT peaklMK OCEeIaeT Ha CTEHKaxX cocya (HaKUIb):
Ca*t + ZHCO; = CaCo,l + H.O + CO,T.

* Hekapoonammnas yxcecmkocmsy (IOCTOsIHHAS) 00yCIIOBICHA IPUCYTCTBUEM B BOJIE CYIb(PATOB M XJIOPUAOB KaIbLIUs U MarHUS.
YcTpaHa0T HeKapOOHATHYIO KECTKOCTh Yallle BCEro J00aBIeHUEM COJIbI:
CaSO, + Na,CO, = CaCO,! + Na,80,;

MgSO, + Na,CO, =MgCO,| + Na,sSO,,
Mgt + SO~ + 2Nat + COZ~ = MgCO, ! + 2Nat + SO2-,
Mgt + COZ~ = MgCO,l.

B HACTOAIICC BPpCMA IUPOKOC MPUMCHCHUC HAXOIAT U MOHHOOOMEHHBIEC CMOJIBI.



[IpumeHneHue xecTKoW BOABI HApyIlIaeT HOPMAIbHYIO pabOTy MapOBbIX YCTaHOBOK (0Opa3oBaHue Hakumu). Hakumb nMeeT mioxyro
TEIUIONPOBOAHOCTb, @ 3TO CO3/IaCT aBapUIHYI0 00CTAaHOBKY M YBETMYMBACT PAacXo0/l TOIUIMBA (c0i B 1 MM MoBBIIIaeT pacxon Ha 5%).
3aoanue 1. Kak 00bSICHUTD, TOUYEMY B KECTKOM BOJIE MBUIO IJIOXO0 MBLUIUTCS (00pa3yrOTCs XJIOMbsI, MaJIO NIEHbI), €CIH YYeCTh, YTO MBLJIO — 3TO
HATPUEBBIE WJIM KAJTUEBBIC COJU BBICITUX OPraHUYECKHUX KUCIOT, Hanpumep creapat HaTpus C17HzsCOONa?
3aoanue 2. VicnipiTaTh Ha ONBITE HATMYKE KapOOHATHOM KECTKOCTH B BOJIOPOBOIHOM BoJie Tabopatopuu. HamucaTh (kak pe3yiabTaThl
OIBITHOI'O UCIBITAHKS) MOJIEKYJIIPHBIC 1 HOHHBIE YPABHEHMSI BCEX IPOUCXOIAIIUX IPOLECCOB YMATYEHUS BOBIL.

HO

Ca(HCO,),
NagLO,

s
=S
3aoanue 3. B yeTbipe NpoOMPKU HATUTH 110 2 MJT TUCTUIUIMPOBAHHON BOJIBI, 3aTEM BO 2-10 MPWJINTH PAacTBOP CyabdaTa Kajablus, B 3-10 U 4-10 —
rupokapOoHar kanbius. PactBop B 4-if npoOMpKe NPOKUIIATUTE, IIOTOM B3SITh POOBI U3 BCEX YETHIPEX MPOOUPOK U B KAXKYIO 100aBUTH 110
HECKOJIbKO Karlelib [IPO3pavyHoro pacTBOpa Mblia, B30onTaTh. B kakux npobax nporcxoaut nomytHenue? O0bacHUTh. B ocraBimecs nocie
0TOOpa MPOOBI OPITUH PACTBOPOB J100AaBHUTH: BO 2-10 — pacTBOp cojibl (Na2CO3), B 3-F0 — U3BECTKOBOTO «MOJIOKay, TPOKHUIISTHTH 3TH CMECH, a
3aTeM BO BCE YeThIpe CHOBA JI00aBUTh MbUIO U B300aTaTh. HabmoieHust 000CHOBATh MOJIEKYJIIPHBIMU U HOHHBIMU YPaBHEHUSIMH PEAKIIMH.
3adanue 4. KaxoBa ’KeCTKOCTb 5 J1 BOJIBI, BHIPAXKEHHAS KOJTHIECTBOM MMOJTB 9KB/T KaTnoHoB Ca®*, ecu B Heit pactBopeno 16,2 T 6ukapboHara
kanbuusa? (Jns yno6cTBa pacuera 1 MMOIb KB/J HPUHATH paBHbIM 20 Mr/1 katHoHOB Ca®*.)

IIpakTuyeckas padora Ne7
Pemienne 3xcnepuMeHTAIBLHBIX 32/1a4 10 TeMe «BaxHelilue MeTa/Ibl M UX COeIUHEHUSD)
Iesau: HaydUTHCS ONBITHBIM ITyTEM paclo3HaBaTh Pa3IMYHbIE COSAMHEHHSI METAJIOB IJIaBHBIX MOATPYIIIL.
OoopynoBanue: yueOnuk XUMMUSA 9 knace (aBtop I'. E. Pynsutuc) ctp 177, MukponaGopaTopus MIKOJIbHAS.
Xoa pa6oThl.

HazBanue ormneita

Yro nenamu?

Yro Habmroganu?

YpaBHEHHsI peakiuil, BBIBOJIBI.

PacnioznaBanue pacTBOpoB
XJopyuaa Kajbaus, THAPOKCU A
HaTpus, KapOoHaTa Kaus U
xjopuaa oapusi.

OTiUTh cOEP’)KUMOE YETBIpEX
MIPOHYMEPOBAHHBIX MPOOUPOK B
YHUCThIE TIPOOUPKH MO

COOTBECTCTBYIOIIMMHU HOMEpaMHU.

K kaxmoii mpoOupke 100aBUThH

Sanuwume ceou HabRIOOEHUA.

Coenatime 661600 0 MOM, UMO
€00epHCanoch 8 NPoOUpPKax,
pacmeop KOmopwix NOMeHs
yeem.




HECKOJIBKO KaIlelb
dbenondranenna.

J106aBUTH HECKOJIBKO Karelb
pacTBOpa CEpHOU KUCIIOTHI B
KaX1y10 IPOHYMEPOBAHHYIO
POOUPKY.

3anuwume ceéou HabarOOeHUs

3anuwume ypasHeHus peakyuti 8
MONEKYNIAPHOM U UOHHOM 8UOE
83aUMOOCUCMBUSL CEPHOU
KUCTIOMbL ¢ MeMU pacmeopami,
20e bl HabOANU NPUSHAKU
peaxkyui.

Coenatime 661600 0 MoM, YUMo
COOEPIUCUMCSL 8 IMUX NPOOUPKAX.
B kaxoii npobupxe naxooumcs
auopoxcud nampusn? Ilouemy?

Jyist 0OHApY)EHUS TIOCIICTHETO
HEU3BECTHOTO pacTBOpPA B
MPOOUPKY NOJ
COOTBETCTBYIOIIUM HOMEPOM
JI00aBbTE HECKOJILKO Kareib
pacTBopa HUTpaTa cepedpa.

3anuwume ceou HabaooeHus.

3anuwume ypasuenue peaxyuu
83aUMOOEUCMBUs HUMpama
cepebpa ¢ coomeemcmayouum
PAcmeopom 8 MOJIEKVIAPHOM U
UOHHOM 8uoe.

Coenaiime 61600 0 mom, 4Ymo
codeparcumcst 8 npooupke.

BeiBoa:




Kpurepuu 1 HOpMbI OLleHUBaHUA PadoT MO0 XuMuM ydamuxes 8-11 kiaaccos.
OueHKa YCTHBIX OTBETOB.
OtmeTka «5» - CTaBUTCS B TOM Ciydae, €ClIU yJaluiics 0Ka3blBaeT BEPHOE OHUMAHNE XMMUYECKON CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, 1aeT TOYHOE OIpeesIeHNe 1 UCTOJKOBAaHHE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPUH, a TAK)KE MPABHIBHOE
OIpeIeJIEHUEe XUMUYECKUX BEJIMYMH, UX €AMHUI] U CIIOCOOOB N3MEPEHHUS; IPABUIIBHO BBIMOIHAET YEPTEXKH, CXEMbI U IPa(UKH; CTPOUT OTBET 110
COOCTBEHHOMY IIJIaHY, CONPOBOXJAET paccka3 HOBBIMHU IpPHUMEpPAMH, YMEEeT MPUMEHUTh 3HAHUS B HOBOM CHUTyallMd IPH BBIIOJHEHUH
IIPAKTUYECKUX 3aJJaHUI; MOJKET YCTAaHOBUTH CBSA3b MEXK/ly M3y4aeMbIM M paHee U3yYeHHbIM MaTEPHUAIOM IO KypCy XMMHUH, a TaK )K€ C MaTepUAIIOM,
YCBOGHHBIM T10 H3yYCHHIO JPYTUX MPEIMETOB.
OtmeTKka «4» - CTaBUTCS, €CIIM OTBET YYCHHMKA YJIOBJIETBOPSET OCHOBHBIM TpPeOOBAHUSAM K OTBETY Ha «5», HO JaH 0€3 HCHOJIb30BaHMS
COOCTBEHHOTO TUTaHA, HOBBIX NPUMEPOB, 0€3 NMPUMEHEHHUs 3HAHWN B HOBOW CHUTYyallMH, 0€3 HCIOJIb30BaHMS CBS3EH C paHee H3y4EHHBIM
MaTepHaoM, YCBOGHHBIM IIPU U3YYE€HUH APYIHX MPEIMETOB; €CJI YYaIllUHCs JOMYCTHII OIHY OUIMOKY WK He Oosiee IBYX HEI0YeTOB U MOXKET
UX UCIIPABUTh CAMOCTOSATEIbHO UJIM C HEOOJIbIION TOMOIIBIO YUUTEIIS.
OtmeTka «3» - CTaBUTCS, €CIIM yYaIllUNHCs MPAaBUIIBHO TOHUMAET XMMHUYECKYIO CYLIHOCTh pacCMaTPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B
OTBETE MMEIOTCSI OTJENIbHBIC MPOOENbl B YCBOCHUU BOIIPOCOM Kypca XMMHH, HE IMPEMATCTBYIOIIME TAIbHEHIIEMY YCBOCHHIO IPOTPAMMHOTO
MaTepuasna; yMeeT MPUMEHSATh MOJy4YeHHbIe 3HAaHUs IPU PEeIIeHUH MPOCTHIX 3a/1a4 C UCIOJIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPyAHSAETCS IpU
pelieHny 3ajad, TpeOyomux npeodpa3oBaHusl HEKOTOPHIX (GOpPMYIT; JOMYCTUII HE Oojiee 0AHON Ipy0oil OmMOKN U JBYX HEIOYETOB, HE Oosee
oJiHOM rpyOoif 1 o JHOI He rpyOoii ommbKu, He Oosee IBYX-TpeX He rpyObIX OMIMOOK, OAHOI He Tpy0oi OmMOKHN U TPEX HEJOUYETOB, JOMYCTHII
YETBhIPE UIIH MATH HEJJOYETOB.
OtMmeTKa «2» - CTaBUTCS, €CIIU YJalUiics He OBJIaJiesl OCHOBHBIMU 3HaHUSIMU U YMEHUH B COOTBETCTBUHU C TPEOOBAHUSMU MPOIPaMMBbI U
JOTYCTUI OOJIBIIIE OMTMOOK M HEJOUYETOB, YeM HEOOXOAMUMO JIJISl OLICHKH <«3) .
Onenka nuCbMEHHBIX padoT.
OTtMmeTtka «5» cTaBUTCS 3a pabOTY, BHIITIOJIHEHHYIO OJHOCTBIO 0€3 OIIMOOK U HEA0YETOB.
OtMmeTka «4» cTaBUTCS 32 pabOTY, BHIIIOJIHEHHYIO ITOJIHOCTBIO, HO TIPU HAJIMYUH B HEll He Oosiee OHOM rpy0oil OIMOKY U OJTHOTO HEloueTa ;
He 0oJiee TpeX HEe0UYETOB.
OtMmeTka «3» CTaBUTCS, €CIIHM YUYEHHUK BBIOTHIII MPABUIIBHO HE MeHee 2/3 Bcell paboThl MM TOIYCTUI He OoJiee OJJHOM rpy0oii OomMOKH U IBYX
HEeZ04YeToB, He OoJiee 0JIHOM rpyOoit U 0JHOM HerpyOoil omOku, He 6osiee TpexX HErpyobIX OMIMOOK, 0JIHOM HErpyOoi OIMOKHU U Tpex
HE/I0YETOB, IPU HAJIMYUHU YETHIPEX-TIATH HEJJOUETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK W HEJIOUYETOB MPEBBICUIIO HOPMY OIICHKH «3» WIJIU BBITIOJIHEHO TPaBUIILHO MeHee 2/3 Bcelt paboThI.

OneHnka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.

[IIkama mepeBoja B NATHOAIUIBHYIO CHCTEMY OIICHKH



Otmetka «5» ctaBuTcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
OtmMmetka «3» craBuTCs 3a BbinosHeHne 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

KpnTepun OLCHUBAHHUSA TECTOBLIX KOHTPOJIbHBIX paﬁoT.

[Ixana nepeBoja B NATHOAIIIbHYIO CUCTEMY OLIEHKU
Otmetka «5» ctaButcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» ctaButcs 3a BeinonHeHue 70-89 % pabotsl;
Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%

OTMeTKa «2» cTaBUTC 3a BhIojHeHHe MeHee 50%,

Kputepun oneHuBaHus 3KCNIEPUMEHTAIbHBIX YMEeHHH (J1a00paTOpPHbIE M NPAKTHYECKHE 32JaHUA).

OtMmeTKka «5» cTaBUTCS €ciii pabOTa BHIIIOJHEHA MMOJTHOCTHIO U MPAaBUIILHO, CAEIaHbl IPABUIIbHbBIE HAOIIOI€HNS U BBIBOJIBI;

HKCHEPUMEHT OCYILECTBIIEH M0 IJIaHy C Y4€TOM TEXHUKHU 0€30IMacHOCTH M MPaBUi paboThI ¢ BEIIeCTBAMH U 000PYI0BaHUEM;

MIPOSIBJIEHBI OPTraHU3aLMOHHO - TPYAOBbIE YMEHUS, OJAEPKHUBAIOTCSA YHUCTOTa pabOYero Mecta 1 MopsA0K (Ha CTosie, SKOHOMHO MCIIONb3YIOTCS
pEaKTUBBI)

OtMmeTka «4» cTaBUTCS €ciii paboTa BHIIOJIHEHA TPaBUIIbHO, C/I€JaHbl IPAaBUIIbHBIE HA0IOIEHUS U BBIBOBI, HO IIPU 3TOM SKCIIEPUMEHT
MIPOBEJIEH HE MOJHOCTHIO MJIU JIONYIEHbl HECYILIECTBEHHbIE OIIMOKHU B paboTe C BeLECTBAMU 1 000pYyIOBAaHUEM.

OtMmeTtka «3» cTaBUTCS €ciii paboTa BHIIOJIHEHA TPaBUIILHO HE MEHEE YEM HAIIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OLINOKA B XO/1€
HKCHEpUMEHTa B 00bSICHEHUH, B 0hOPMIIEHUH paboThI, B COOIIOIEHUH MTPABUI TEXHUKH O€30MaCHOCTH Ha paboTe ¢ BeIIeCTBaMH U
000pyZ0BaHUEM, KOTOPask UCIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS

OTtMmeTKa «2» CTaBUTCS €CIH JIONYILEHBI O0Jiee IBYX CYIIECTBEHHBIX OIIMOOK B XO/€: SIKCIIEPUMEHTA, B 00BSICHEHNH, B 0(OpMIICHHH padOThI, B
COOJIOIGHUN MTPABHJI TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ BellecTBaMU U 000py/I0BaHUEM, KOTOPbIE YUaIIUKCs HE MOXKET UCIPABUTh Jake MO
TpeOOBAHUIO YUUTEIIS.

OuneHka NpoeKTHBIX padoT.

OTtMeTKa «5» cTaBUTCS €CIIU 1ENb YeTKO chopMyrpoBaHa 1 yoeauTenbHo o0ocHOBaHa. [IpeacTaBiieH pa3BepHYTHIN TUIaH JOCTUKEHUS LIETTH
npoekTa. Tema mpoekTa packpbiTa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.

PaboTa coepKUT JOCTaTOYHO MOJIHYIO HH(OPMALMIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpescTaBieH aHanu3 cuTyamui, CKiIaJpIBaBIINXCS B X01€



paboThl, caenaHbl HEOOXOUMBIE BBIBOJIbI, HAMEUEHbI IIEPCIIEKTUBBI paboThl. PaboTa oTinyaeTcs TBOPYECKUM MOIX0J0M, COOCTBEHHBIM
OpPUTHHAIILHBIM OTHOIIICHHEM aBTOpa K ujee npoekTa. Pabora oTnnyaercs 4eTKUM ¥ rpaMOTHBIM O(OPMIICHHEM B TOUHOM COOTBETCTBHUHU C
YCTaHOBJICHHBIMU IIPaBUJIaMU. BhICTyIIeHHE COOTBETCTBYIOT TPEOOBAHUIM MPOBEACHUS MTPE3ECHTAIIMH, OHO HE BBIIIO 33 paMKH PErjaMeHTa,
aBTOD BJIAJIEET KYJIbTYPOil OOLICHNS C ayAUTOPHEH, PE3CHTAIMS XOPOIIO IMOATOTOBIIEHA, aBTOPY YIAJIOCh 3aMHTEPECOBAThH AYAUTOPHIO.
[TpoayKT MOTHOCTHIO COOTBETCTBYET TPeOOBaHUIM KauecTBa (3CTETUUEH, y100€H B UCIIOJIB30BaHNUHU, COOTBETCTBYET 3asIBJICHHBIM LEJISIM).

OtMeTKka «4» cTaBUTCA ecli 11elb cPopMyTUpOBaHa, HO He 00ocHOBaHa. [IpencTaBieH KpaTKUi MIaH TOCTHXKEHUS 1€ MpoekTa. Tema mpoekTa
packpbiTa HE MOJHOCTHIO. PaboTa COMEpKUT HE3HAUYUTENBbHBIA 00BbEM MOAXOAAIICH MHPOPMALWU M3 OTPAHWYCHHOTO YHCIA OJHOTHUITHBIX
UCTOYHUKOB. [IpeacraBneH pa3BepHYTHII 0030p pabOThl MO JOCTHIXKEHHUIO IleNied, 3asBIEHHBIX B IMpoekre. Pabora camocrosTenbHas,
JEMOHCTPHUPYIOLIAsl CEPbE3HYI0 3aMHTEPECOBAHHOCTD aBTOPA, IIPEAIIPUHSATA IOIBITKA IIPEICTABUTh JIMYHBIN B3IVIsI1 HA TEMY IIPOEKTA, IPUMEHEHBI
JJMIEMEHTHl TBOpuYecTBa. llpeAnpuHATHI MONBITKH O(OPMUTH PAOOTY B COOTBETCTBHM C YCTAHOBICHHBIMHM MpaBWIaMH, MPHIATh i
COOTBETCTBYIOILYIO CTPYKTYpPY. BricTymiieHne cooTBeTCTBYIOT TPEOOBAaHUSAM MPOBEACHUS IPE3CHTALIMN, OHO HE BBIILIO 32 PaMKH PErjiaMeHTa, HO
aBTOp HE BIAJEET KYJIbTYypOoil OOIIeHMs C ayauTopueil (yMeHue OTBedaTh Ha BOIPOCHI, JIOKa3bIBaTh TOUKY 3peHHUs). [IpoAyKT He MOITHOCTHIO
COOTBETCTBYET TPEOOBAHMIM KaueCcTBa

OT1meTka «3» CTaBUTCS €CIU 11e1b CHOPMYITUPOBaHA HEUETKO JIHO0 He chopmynupoBana. [IpeacTaBiaeHHBIN 1aH HE BEJET K JOCTHIKEHUIO 1IN
npoekTta. Tema nmpoekTa packpeita pparmMmeHTapHO. bonbiias yacTh IpeacTaBIeHHON HH(OPMAILIUK HE OTHOCUTCA K TeMe paboThl. AHAIN3 3aMEHEH
KpaTKuUM OIIMCAHUCM XOJa W IopsaKa pa6OTI)I. ABTOp IMPOABUII HE3HAYNTEIILHBIN HHTEPEC K TEMC IPOCKTAa, HO HE MPOACMOHCTPHUPOBAI
CaMOCTOSITENTLHOCTH B pab0Te, HE HCIOIb30Ball BO3MOXXHOCTH TBOPUYECKOTO M01X0/1a. B mucbMeHHO# yacTu paboThl OTCYTCTBYIOT YCTaHOBIICHHBIE
MpaBUJIaMU TIOPSAJIOK W YeTKasi CTPYKTypa, JOMYIIEHbI OMIMOKKA B OQOpMIICHUHU. BBICTyIIJIeHHE HE COOTBETCTBYET TPEeOOBAHUSM IMPOBEIACHUS
npe3eHTauu. [IpoeKTHBII MPOAYKT HE COOTBETCTBYET TPeOOBAHHIM KauecTBa (ICTETHKA, YI0OCTBO MCIOIH30BAHMSI, COOTBETCTBUE 3aBICHHBIM
LETISIM )

OuneHka ymeHuil pelmiaTb pacyeTHbIE 3a1a4M.

OTMeTKa «5» CTaBUTCS €CITH B JIOTHYECKOM PACCYKJICHUH M PEIICHUN HET OMIMOOK, 3a1a4a pelieHa parioHaIbHBIM CII0COO0M;

OtrMeTKa «4» CTAaBUTCS €CIIM B JIOTUYECKOM PACCYXKJICHUU U PEUICHHs] HET CYIIECTBEHHBIX OIMMOOK, HO 3a/lada pelieHa HepalMoOHAIbHBIM
CIoco0oM, WIIA JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OINOOK.

OTtMeTKa «3» CTaBUTCS €CIH B IOTHYECKOM PACCYK/IEHUHU HET CYIIECTBEHHBIX OMIMOOK, HO AOMYIIEHA CYIECTBEHHAs OIIMOKa B MATEMaTHIECKIX
pacuerax.

OTtMmeTKa «2» CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIEC OTHMOKU B JIOTHYECKOM PACCYKICHUU U B PEIICHUH.



OuneHka yMeHHUil pemiaTh IKCIePUMEHTAJIbHbIE 32/1a4H.

[Tpu orieHKe ATOr0 YMEHHUS CISIYEeT YIUTHIBATh HAOTIOACHHS YIUTENS U MPEABSIBISIEMBIC YUAITUMCS PE3yIbTAThl BHIMIOTHEHHS OIIBITOB.
OtMeTKa «5» CTaBUTCS €CIU IJIaH PEHICHMs] 33/1a4d COCTaBJICH MPaBUIILHO, OCYIIECTBIEH MOJ00P XUMUYECKUX PEAKTUBOB U 00OpYIOBaHUS,
JIAaHO TIOJTHOE OOBSICHEHUE U CJICIAHbBI BBIBOJIBI.

OtMeTKa «4» CTaBUTCS €CIU TUIaH PELIEHUs! COCTaBJICH MIPaBUIIbHO, OCYILIECTBIICH MOA00P XUMHUECKUX PEAKTHBOB U 000PYI0BaHUS. TOMYIIEHO
He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUH U BBIBOJIAX).

OTMeTKa «2» CTAaBUTCS €CIIU IUIAH PELICHUsI COCTABJICH NMPaBUIBHO, OCYILIECTBIICH MOAOOP XUMUYECKUX PEaKTUBOB U 000pyAOBaHHUsA. AOMYIIEHA
CYILIECTBEHHAs OIMOKA B O0BSICHEHUN U BBHIBOJAX.

OTMeTKa «2» CTaBUTCS €CJIM JOMYIIEHBI IBe U Oosee omMOKM (B IUJIaHE pEIIeHHs], B MOA00pe XUMHYECKHX, PEaKTUBOB U 000pyI0BaHUS, B
OOBSICHEHUH U BBIBOJIAX ).

Ouenka pedepara.

W3noxeHHoe MOHUMaHKe pedepara Kak [eJIOCTHOTO aBTOPCKOT0 TEKCTa ONpeAessieT KPUTEPHH €ro OLEHKU:
- HOBH3HA TEKCTa;

- 000CHOBaHHOCTb BbIOOpA MCTOYHHKA;

- CTETIeHb PACKPBITHS CYIIHOCTH BOIIPOCA;

- cobmoieHus TpeOoBaHU K 0(hOPMIIEHUIO.

Hosusna Tekcra:

a) aKTyaJIbHOCTbh TEMbI UCCIIEIOBaHMS;

0) HOBH3HA M CAMOCTOATEIBHOCTh B IOCTAaHOBKE MIPOOJIeMbI, (POPMYyITHpOBaHHE HOBOTO aCMEKTa H3BECTHOM MPOOIEMBI;
B) YMEHHE paboTaTh C JIUTEPATypOi, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepHal;

T') CAMOCTOSITENTFHOCTh OIEHOK U CY)KJCHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTA, €AUHCTBO KaHPOBBIX YEPT.

Crenenb pacKpbITUS CYIITHOCTH BOIIPOCA:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEPIKAHUS TEME U IJIaHy pedepara;

B) MOJIHOTA U IITyOMHA 3HAHUHN TI0 TEME;

) yMeHHe 000011aTh, Ie1aTh BHIBOBI, COTIOCTABIAThH Pa3IMYHbIC TOUKH 3PSHHS IO OJTHOMY BOTIPOCY
O00CHOBaHHOCTH BBIOOpA HCTOUHUKOB:

a) OlLIEHKAa MCIOJIb30BAHHOM JIUTEpaTyphl: MPUBIICUEHBI JTU HanboJiee N3BECTHbIE PAOOTHI IO TEME UCCIIEOBAHUS (B T.U. )KypHaJIbHbIE MyOIUKALUN
MOCJIeTHUX JIET, TOCJIEAHNE CTATUCTUYECKHUE JaHHBIC, CBOAKH, CIIPAaBKU U T.1.).

Cobmronenue TpeboBaHuid K 0POPMIICHUIO:



a) HACKOJIbKO, BEpPHO, O)OPMIICHBI CCHUIKU Ha UCIIOJIb3YEMYIO JIUTEPATypy, CIUCOK JIUTEPATyphl; 0) OlleHKAa TPAMOTHOCTH U KYJIbTYPhI U3JI0KEHUS
(B T.4. opdorpaduueckoit, MyHKTyallMOHHOU, CTHJIMCTHICCKON KYJIbTYPHI), BIaICHUE TEPMUHOJIOTHEH;

B) coOioieHne TpeboBaHui kK 00bEMY pedepara.

VYyammiics npeacTaBisieT pedepar Ha PeleH3HI0 He MO3JHEE YKa3aHHOTO CPOKa.

J{ns1 yCTHOTO BBICTYIUICHUS y4daliemMycsi 1ocTaTo4Ho 10-20 MuHyT.

OTrMeTKa «5» CTaBUTCS €CIIM BBHINOJTHEHBI BCe TPeOOBaHUS K HAMKMCAHUIO W 3ammrTe pedepara: o0o3HadeHa mpoOiemMa u 00OCHOBaHA €&
aKTyallbHOCTb, CAENIaH KPaTKUH aHallu3 Pa3IMuHbIX TOYEK 3pEHUS Ha pacCMAaTPUBAEMYIO MPOOIEMY U JIOTHUHO U3JI0KEHA COOCTBEHHAS MTO3UIINS,
chOpMyIUPOBAHBI BBIBOJBI, TE€Ma PACKPHITA TOJHOCTHIO, BBIIECPKAaH O0BEM, COOJNIIOJICHBI TpeOOBaHHS K BHENIHEMY OQGOPMIICHHIO, IaHBI
MIPaBHJIbHBIE OTBETHI HA JIOMOIHUTEIBHBIE BOIIPOCHI.

OTMeTKa «4» CTaBHUTCS €CJIH BBITOJTHCHBI OCHOBHBIC TPEOOBaHUS K pedepary U ero 3alliTe BBITOJHECHBI, HO TIPH 3TOM JIOMYIICHBI HeA0YETH. B
YaCTHOCTH, HMEIOTCSI HETOYHOCTHU B M3JI0KEHUH MaTepHalla; OTCYTCTBYET JIOTUYECKas MOCIIEJOBATEILHOCTD B CYXKICHHSIX; HE BBIIEPKAH 00BEM
pedepara; UMEIOTCS yITyIICHHUS B 0()OPMIICHHUH; Ha JOMOJIHUTEIBHBIC BOIIPOCHI P 3alIUTE JTAHBI HETIOJIHBIC OTBETHI.

OtMeTKa «3» CTaBUTCS €CJIM UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHs OT TpeOoBaHMil K pedepupoBanuio. B yacTHOCTH,: TeMa OCBEIICHA JIUITh
JaCTUYHO;, JOMYIICHBI (haKTHUECKHUE OIMMOKU B COJAEpKaHWM pedepara WM MPU OTBETEC Ha JOIMOJHUTEIBHBIC BOMPOCHI; BO BPEMs 3allIMThI
OTCYTCTBYET BBIBOJI.

OTMeTKa «2» CTaBUTCS €Clid TemMa pedepara He pacKpbiTa, 0OOHAPYKUBACTCS CYIIECTBEHHOES HEIIOHUMAHKE MTPOOJIEMBI
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