MyHuuunajbHoe 0101KeTHOe 001meodpasoBaTeIbHOe YpeKIeHue

auuei Ne9 r. Cajabcka

PACCMOTPEHO COTI'JJACOBAHO : ;;-H\%LTBEP}KI[EHO
Ha 3acemaHu¥ Kadenpsl 3aMECTHTENb JUPEKTOpa ’{{E wso? 73055 503 ,ZlnpeKTop
€CTECTBEHHO-MaTeMaTUYECKOr0 %ﬂ YBP f 5\{@:\ x nest Ne 9
IUKJIa : s‘& Eff = o’: .Canpcka
(Ilpotokon Ne 1 ot 25. 08.2023) 11.H. Caronn \\\: RIS
PYKOBOWL MK 28.08.2023r. X&o,’ o " \‘9‘:5, BaH4YCHKO
N o ’{,‘w
- HBHW ot 31.08.2023
PABOYAS ITPOT'PAMMA

(ID 595391)
yueOHoro npeavera «Xumusi. ba3oBblii ypoBeHb»
¢ HcnoJb30BaHueM oGopyaoBanus «To4uka pocra»

st obydaromuxcst 8 — 9 KiaccoB

CocTaBUTENb IPOrPAMMBI:
YUYUTENb XUMHH

Bonkoa Mapus BraguMuposHa

r.Cajabck
2023 rox



INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XMMHUH Ha YpPOBHE OCHOBHOTO O0O0IIEro oOpa3oBaHMs COCTaBJIIEHA Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOHl IpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacraBieHHbIX B @I'OC OO0, a Ttakxe Ha OCHOBE (enepanbHON pabodeil mporpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTILIMU MpernojaBaHusi yueOHOro npeaMera «XuMHs» B 00pa30BaTEIbHbBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMma no xumuu Ja€T MpeICTaBICHUE O LENsIX, OOIIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIO MpeaMeTa, yCTaHABIMBAeT 00s3aTeNbHOE MPEeIMETHOE
coJiepXaHue, MPeyCMaTPUBAET PaCIpEAesICHHe €ro Mo KjaccaM U CTPYKTYPHpPOBAaHHE IO pasjeliaM U
TeMaM [pPOTpaMMbl 1O XHUMHHU, ONPEIEISICT KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKHU
COZIepXkKaHUs, PEKOMEHAYEMYIO IOCIEAOBATEIbBHOCTh HU3YyYEHUS XUMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IpOLEcca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromuxcs,
orpezesnseT BO3MOKHOCTH IpeaMeTa sl peai3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TakXke TPeOOBaHHA K
pe3ynbTaTaM OOy4YeHHUsl XMMHM Ha ypOBHE IIeJiel M3yueHHus MpeaMeTa M OCHOBHBIX BHUAOB yueOHO-
MI03HABATEIBHOM JESITETbHOCTH 00yYArOIIErocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

3HaHME XUMHH CIY>KUT OCHOBOH 175 (OPMUPOBAHHUS MHMPOBO33PEHUSI OOYYAIOIIETOCs, €ro
NPEACTAaBICHUN O MaTepHaIbHOM EIWHCTBE MHpPA, BAXHYIO POJb HrpaloT (opMupyemble XHUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTHH U 00 SBOIOINH BEIIECTB B IPUPOJIC, O MYTSIX PEIICHUS
NI00ATBHBIX TPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPIrEeTHUCCKOH, MMHUIIEBON H
9KOJIOTHYECKOM 06€30MacHOCTH, IPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealii3allii BO3MOXKHOCTEH MJii CcaMOpa3BUTUS U (OPMUPOBAHUSA KYIBTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATBFHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIUICHHUS] M TBOPUECKUX CIIOCOOHOCTEH 00YyJaromuXcs, HAaBBIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesTeNbHOCTH, S3KCIEPUMEHTAIbHBIX U HCCIEI0BATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATLHOM NesTeNbHOCTH;

3HAKOMMT CO CIEeUU(UKON HAyYHOI'O MBINUICHMS], 3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOTO B3IJIs/Ia Ha
€IMHCTBO TPUPOJBI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOW rPaMOTHOCTH O0y4aroLnXCs;

crocoOcTByeT (HhOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
pUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUE 00y4arOIINXCsl.

JlanHble HampaBlieHUs B OOYyYEHUH XUMHUU 00ECTIeYMBAIOTCS CHEUUKON coepkaHusl yueOHOTro
npeaMeTa, KOTOPBIM SBISETCs MeJarorniecky aJaliTMpOBaHHBIM OTpakeHHeM 0a30BOM HayKu XMMHUU Ha
OIpEACIEHHOM dTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOCHHE
0Oy4YaloIMMHUCS CHCTEMbI TEPBOHAYANBHBIX MOHATHH XHUMHH, OCHOB HEOPraHWYEeCKOW XHUMHH U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TOHATHN OPTAaHUYECKON XUMHH.

CtpyKTypa cofepkaHusi MpOorpamMMbl 10 XUMHUH cHOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOIX0/a K
e€ uzydyenuto. CozeprkaHue CKJIaJbIBAETCSA U3 CUCTEMBI MMOHATUI O XUMUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATUI 0 XUMHUUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI IO TPUHITUITY
MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEeJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIIMU BELIECTB B pACTBOPaX.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIUPUUYECKU MOJTYUYEHHBIX U OCMBICIIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY, BBITOIHSS QYHKIIMH OOBSICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS] U TMOTyYeHUS
M3Yy4aeMbIX BEIIECTB.



OcBoeHHE TIPOrpaMMBbI IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHOM KAPTUHBI MUpPA B JIOTHMKE €€ CUCTEMHON NPHUPOAIBI, HEHHOCTHOIO OTHOLICHUS K
HAy4YHOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. M3ydueHHe XUMUU MPOUCXOIAUT C IMPHUBIICYCHUEM
3HAaHWH W3 paHee M3YUYCHHBIX YU4EeOHBIX MpeaMeToB: «OKpyxaromuid Mupy», «buosorus. 5—7 kiaaccel» U
«®Dusuka. 7 Kjacey.

[Ipy u3yuyeHUU XUMHH OPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUYECKON JEATeIbHOCTH YEIOBEKa M KaK OJHOT0 H3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOTO MpeAMeTa COCTOMT B (DOPMHUPOBAHHM CHUCTEMBI
XUMHUYECKHX 3HAHUH — BaXHEUIIUX (AKTOB, IMOHSATHI, 3aKOHOB W TEOPETHYCCKHUX TIOJIOKEHUH,
JOCTYMHBIX 0000IIEHNH MHPOBO33PEHUECKOrO XapakTepa, si3blKa HAayKd, B NMPUOOUICHHH K HAyYHBIM
METOJIaM TO3HaHUs MPU HM3YyYCHUH BEUIECTB U XUMHUYECKHX peakiuid, B (HOPMHUPOBAHWHM U Pa3BUTUH
MO3HABATEJIbHBIX YMEHUN U MX MPUMEHEHUHM B Y4eOHO-IIO3HABATENbHON M y4eOHO-HMCCIIeI0BATENbCKOM
JESTEIIbHOCTH, OCBOCHUU TIPABHII O€30MTaCHOTO OOPAICHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Tpu n3yyeHun XMMHH HAa YPOBHE OCHOBHOTO 00I1ero o0pa3oBaHUs BaKHOE 3HAUYECHHE MPUOOpeH
TaKHe 1eJIH, KaK:

— (opMUpOBaHHE HHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY MPUHATUIO PEIICHUM, CIIOCOOHOW adanTHUPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HU;

—  HAmpaBJICHHOCTh OOydYeHHMs] Ha CHCTEeMaTH4YecKoe MpHOOIeHHe OOyJarommxcss K
CaMOCTOSITENIbHOM TO3HABaTEeNbHON AESITENbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (HOPMUPYIOIIUM
MOTHBALIUIO ¥ Pa3BUTUE CITIOCOOHOCTEHN K XUMUU;

— o0ecrieyeHHe  yCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYaAIOUIUMHUCS  OMbITa
pa3HOOOpPa3HON  JEATEIHHOCTH, TIO3HAHWUSA M CaMOIIO3HAHMS, KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETECHIIHI ), IMEIOIINX YHUBEPCAbHOE 3HAUCHHUE ISl PA3JINYHBIX BUIOB ACSITEIbHOCTH;

— (hopmupoBanue oOmel GyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHHM OOBSICHITH U OLIEHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPA, UCIOJIB3Ys 3HAHUS U OIIBIT, ITOJy4EeHHBIE
pH U3YYCHUU XUMUH, MPUMCHITh UX TPU PEHICHHH NPOOJIEM B IMOBCEIHEBHON JKU3HH M TPYAOBOMH
JeSATEIbHOCTH;

— QopMupoBaHue y O0Oy4YalOIMUXCA TYMAHUCTUYECKUX OTHOIICHHM, TOHMMaHHUS IIEHHOCTH
XUMHUYECKHUX 3HAHHWH IJi1 BBIPAOOTKU SKOJOTHYECKH I€JecO00pa3HOro MOBEACHUSA B OBITY U TPYIOBOM
JESATETFHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIIECH MPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHTAHHMIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis u
HANPaBIEHHOCTHU JalbHEHIIIETO 00YUEeHHUS.

OO0miee 4YKMCIIO YacoB, OTBEAEHHBIX ISl W3y4YEHUs XHUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 Jaca B Heflelnto), B 9 kinacce — 68 gacos (2
yaca B HEJIEINIO).

Pabowas mporpamma no xumuu It 8-9 Kiracca OpUEHTHPOBAHA HA PEATH3alHI0 B IIEHTpe 00pa30BaHUs
€CTECTBEHHOHAYYHOU M TEXHOJOTUYECKON HampaBiieHHOCTel «Touka poctay, co3gaHHOTO Ha 0asze jures
C IEeNbI0 pa3BUTHUS Yy OOYYaIONIUXCS €CTeCTBEHHOHAYYHOH, MaTeMaTW4ecKo, WH(OPMAIUOHHON
TPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUUECKOTO U KPEATHBHOTO MBIIUICHHS, COBEPIIICHCTBOBAHHUSI HABBIKOB
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HAMpPaBIEHHOCTH, a TaKXkKe IJs MPaKTHUeCKOH oTpaboTKu
yueOHOro MaTepuana mo yueOHsM npeameram «Dusnkay, «Xumusny, «buonorus, « TeXHOIOTUS.

Ha ©6a3e muentpa «Touka pocra» obOecrmeunBaeTcsi peanusanus O00pa30BaTENbHBIX IMPOTPAMM
€CTECTBEHHOHAYYHOW W TEXHOJIOTUYECKOW HaIMpaBIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHM C
TpeOOBaHUSMU 3aKOHOJATENbCTBA B cepe oOpa3oBaHUS U C Y4eTOoM pekomeHmarmii denepaabHOTO
omeparopa ydeOHOTO mpenMera «Xumus». OOpa3oBaTenbHas MporpaMMa IMO3BOJSIET WHTETPUPOBATH



peanu3yeMble 3[1eCh MOAXO[bl, CTPYKTYpPY U COAEp)KaHUE MPU OpraHU3alUuu OOy4yeHUs XUuMuH B 7—9
KJlaccax, BBICTPOGHHOM Ha 0ase JI000ro M3 JOCTYMHBIX Y4eOHO-MeToauueckux kKomruiekcoB (YMK).
Hcnonp3oBanue 060pynoBanus neHTpa «Touka pocTay Mo3BOJSET CO3/1aTh YCIOBUS:

* JUIsl paCIIMPEHUS COAEPKAHUS IKOJIbHOTO XMMUUECKOI0 00pa3oBaHus;

* JUIS TIOBBIIICHUS TTO3HABATEIHHON aKTUBHOCTH 00YYarOIINXCS B €CTECTBEHHOHAYYHOH 00JacTu;

* JUId Pa3BUTHUA JIMYHOCTU peOEHKa B Ipolrecce 00y4eHHUs] XMMUH, €ro CIIOCOOHOCTEN, (POPMHUPOBAHUS U
YJIOBJIETBOPEHMSI COLIUAIBHO 3HAYMMBIX HHTEPECOB U IOTPEOHOCTEH;

*JUIsl paboThl C OJApCHHBIMU UIKOJbHMKAMM, OPraHM3ALUMU HX Pa3BUTUS B PaA3IMUYHBIX 001ACTAX
00pa30oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

[Tpumensiss uudpoBbie 1a0OPATOPUU HA YPOKAX XUMHH, YYalllHMeCs CMOTYT BBITOJHUTH MHOXECTBO
71a00paTOPHBIX padOT U IKCIIEPUMEHTOB MO MPOrpaMMe OCHOBHOMW mikoibl. Kype «Xumust mist gereit ¢
OTPaHUYEHHBIMH BO3MOXXHOCTSIMA  3JI0POBBS» TPU3BaH, HCIOJIB3YS HMHTEpEC OOydaromuxcs K
JKCIIEpUMEHTaM, c(hOpMUPOBATh YMEHHE HAOII0AATh, JIeNaTh BBIBOABI HA OCHOBE HaONOAeHMA. PemaTs
pacyeTHbIe 3a/la4d Ha OCHOBE MMEIOIMXCS 3HAHUU 10 MareMaThke. MHOro BHHMaHHs oOpaliaercs: Ha
TEXHUKY JKCIIEPUMEHTA, YMEHHUE ITPABWIBHO M YETKO ONHUCHIBATh PE3YJIbTAThl dKCIIEPUMEHTA, IPU3HAKU
peakuuid. M3ydaroTcss mnpaBuila TEXHUKH O€30MACHOCTU. OKCIEPUMEHT BKIIOYAETCS B TBOPUYECKUE
JIOMAIlIHUE U IpoBepouHble padoThl. [IpennouTenue B Kypce OTBOAUTCA (POPMUPOBAHUIO IPEACTABICHUI
U TOHATHM KaK IIEPBOOCHOBE, a HE TEOpUU. XOTSA YCUIME TOM WM HHOW CTOPOHBI OIPEHEISIETCS
IICUXOJIOTHYECKUMH OCOOEHHOCTSIMM OOYYalolUXCsl U IMPaKTUYECKYI0 pealu3aluio JIaHHOrO Kypca
pelmaeT yuyuTenb



COILEP KAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BelIEeCTB. ArperartHoe coctosHue BeumiecTB. llondrue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBs3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHHA. Kiaccupukamuss XUMHUECKUX PeaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHUE TPU3HAKOB TMIPOTEKAHUS XHUMHUUYECKHX peakiuuid (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3ielieHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA IMOBAPCHHON COJM, HAONIOJCHUE W ONHCAHHC
pe3yNbTaTOB IMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMeHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(dexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpoctoe BemecTBo. HaxokneHue BoxopoAa B IMPUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackieHusle u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOAbI B mpupoje. 3arps3HEHWE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
okcu10B. PU3NUECKHe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomyueHnne okcumios.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Iloyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeiesIeHue CoJepKaHusl KUCIOpOoJa B BO3/AyXe, MMOIYYeHHE, COOUpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMyi OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IMOJy4eHHE, coOuMpaHue, pacrlo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAaCTBOPEHUS BEILIECTB C Pa3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUCOMATEPHAJIOB), MCCIEAOBAaHHE OOpPA3lOB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckass cucrtema XuUMH4Yeckux a3yeMmeHto [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artoMHbIX szaep. M3orombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. JI. 1. Mennenees — y4€Hbli U rpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMI (TOpEHUE, PEAKLIUU PA3IOKEHHS], COEIUHEHHUS).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzpochepa, MuHepaybl, TOpHbIE MOPOJbI, MOJE3HBIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKust

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKUX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'eHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYeCKUX peakUuil M0 pa3MuHbIM MpU3HAKaM (II0 YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U
SH/I0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YcClIoBHs MPOTEKAHUS PEaKIMi MOHHOrO OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYECKHUX BEIIEeCTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAHUE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCAa TUCCOLUALNN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOPEHHE, PEaKLUU DPAa3I0KEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHUKa TrajJoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XUMHYECKUE pPEeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XUMHUYECKOE 3arpsA3HEHHE OKpYXKawollehd cpezbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHsS. A30T, paclpoCTpaHEHHE B MpHpOJE, (U3NYECKHEe W
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IMOJydyeHHeE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIeH Cpebl COSIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, MOJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — W HUX pOJM B KU3HU 4YelOBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 00paslaMu XJIOPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX U (HOCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENECH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIIJIEKHCIIOTO rasza, MpOBEJCHHE KaueCTBEHHBIX PeakIuii Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/uIbl M UX COeIMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTauioB. Pu3MUecKue U XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M TIPOMBIIIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUABI HATpUs U Kanus. [I[pumeHneHue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus M Kanblus. BaxHeilmue coequHeHus
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoje. Ousznyeckrue U XUMHUYECKUE CBONCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A AITFOMIHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xkeneza. Oxkcunpl, ruapokcuasl u comu skenesa (1) u xenesa (l1), ux cocras, cBoWCTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUsS C BOAOH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, allOMUHUS, ITMHKa, kene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M THIPOKCH/IA IMHKA, PEIICHUE dKCIICPUMEHTATBHBIX 33729 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl (MpeAebHas TOMyCTUMAas KOHIICHTPAIIHS
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpPHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJA, HU30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUI  3apsl, MPOBOJHUKH, IOJYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, TOJE3HbIE
HCKOTIaeMblIe, TOTLIXBO, BOJIHBIE pecypchl



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B XOZle 00Y4YEeHHUsI XMMHUHU B €IUHCTBE Y4€OHOI M BOCIIUTATEIbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATTU3AIMH 00yJarOIIUXCSL.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M pacCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOIWCTBE
MHpa 1 001IecTBa;

2)rpaaaHCcKOro BOCIUTAHNSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00LIECTBEHHO 10JIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLIECCE 3TOM y4yeOHOM AESITEIbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3)IeHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEJACTaBICHHUS O  BEIIECTBE W  XUMHYECKOM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAy4HOM KapTUHbl MHpa, MpPEJICTaBlI€HHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CPEeNoH, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPHhI, B TOM YHCIIE HABBIKOB CAMOCTOATEIBHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMH TEXHHUYECKHUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
camM000pa30BaHMIO, MIPOCKTHOM M HMCCIEI0BATENbCKON JIEeATELHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B labHEHIIEeM;

4)popMupPOBaHNS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpeOJIeHUsI alKorojsi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy W pe3yibTaraM TpPYIOBOW JA€ATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUs
INpEeIMETHBIX 3HAHUA 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,

OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCIEUTHON MPOQeCCHOHATBHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pOBOro M 0Oe30macHOro obpasa *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JTIOJCH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTed X peuieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIUI, THUIMOTE3a, (aKT, CHCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTUHE MHpa, U YHHUBEpCalbHbIE yueOHbIE NEHCTBUs (MO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIHEe 3aKOHOMEPHOCTH, MPUYMHHO-CIIECACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaTt, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJIBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOMN padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 HOpM IIPECTABICHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS IUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX JJIsl BBIIIOJHEHHsI yU€OHBIX U M03HABATEIbHBIX 3a1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpeAcTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITa, JabOpaTOpHON pPAaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBAaHMS MO3MLMUN (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEACIATh LENH JeSITeIbHOCTH, UIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBHIITOJIHEHUH 33JaHUH C y4€TOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHsS», BUABI JESITEIBHOCTH IO TOJTYYEHHI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
PacCKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHI: aToOM, MOJIEKYJIa, XUMUYECKUN AJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHTENIbHASI aTOMHAasi M MOJICKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJs XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJSIPHBIH OO0BEM, OKCHI,
KHACJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pHUKaAIMsg peaKkLUui: peakMM COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMeIeHus], peakni 0OMeHa, 9K30- M SHIOTEPMUYECKHE PEaKIINH, TeIUIOBOH 3 dekT peakimm,
PO aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBas J10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTpAIMs) B paCTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITHS NIPU
OINMCAHNU BEUIECTB U UX NPEBPALLECHUM;
UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISi COCTaBlICHHS (DOpMyN BEIIECTB W ypaBHEHUH
XAMHYECKUX PEAKIIUM;
OIpeNieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX, CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCAMHEHUH 1Mo GopMyiaM, BUJI XMMUYECKOHN CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHUYECKUX
COCIMHEHUSX;
packpsiBaTh cMbIci [lepuoauueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
Ileppognueckoil cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUs, 3aKoHa ABOraapo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpymnna (b-
TpyIIa)», Majble 1 OOJbIINe ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepnonnueckas cucrema xumuueckux odqemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);
KJIacCU(UIUPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUYCCKHE PEAKIIHU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
NOJATBEPXKJasi ONUCAaHME IPUMEpPAMHU  MOJEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEeHTa 0 (hopMyse COEeIMHEHMs, MAacCOBYIO [JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;
IIPUMEHSATH OCHOBHBIE ONEpPALlUU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eH1e, CUCTEMATH3alHI0, KIaCCU(UKAIMIO, BBISBICHUE TPUUYUHHO--CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HaHUS — HaONIoIeHUe, W3MEpPEeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUUECKOW MOCYI0M U 1abopaTOpHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpAHHIO Ia3000pa3HbIX BELECTB
(Bomoposa M KHCIIOpPOJa), NMPUTOTOBJIECHUIO PACTBOPOB C ONpeAEeNEHHONM MaccoBOW Jonei
pacTBOPEHHOTO BELIECTBA, IUIAHMPOBaTh W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIEJOYEH M KHUCIOT € T[OMOIIbIO HMHIUKATOPOB (JIAKMYC,
deHondranent, METHIOPaHXK U IPYTHe).

K xonuy oOyueHust B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON A(PQEKT peakiu, MOJb, MOJIIPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIHUTEHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC
peaKkiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAaHOBJIEHHE, aJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJIECHTHAs, MOHHAs, METANINYECKas), KpUCTAITMYECKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konuentpamus [1JIK BemectBa;

WTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3TU MOHITHS IPU
OIKCAaHUM BEIIECTB U UX MPEBPAIIECHUN;

UCTIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY MJJISi COCTaBiICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIUM;

ONpesieNATh BAJEHTHOCTh U CTENEHb OKUCIECHUS XMMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH II0
dopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJIMYECKasi) B HEOPraHUIECKUX
COEJMHEHUSX, 3apsi/l UOHA [0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MenneneeBa M J€MOHCTPUPOBATH €ro
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «rJIaBHas moArpymnna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynna)», manele u Oojbline NEpUOIbl, COOTHOCUTH 0003HAuY€HUs, KOTOpBIE
UMEIOTCS B IMEPUOJNYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] s1pa, 00lee YUCIO0 3JIEKTPOHOB M paclipe/ielieHUue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(uIUpoOBaTh XMMUYECKHE JI€MEHThI, HEOPraHMYECKUE BELECTBA, XMMUYECKHE PEAKIIUU
(Mo 4YMcay M COCTaBy Y4yacCTBYIOUIMX B PpEaKUUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME U creuu(pUYEecCKUe XUMHUECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOrO OOMeHa, YpaBHEHHUs peakLHii, MOATBEPKAAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCINTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00OpyIOBaHUEM, a
TaK)Ke MpaBuiia oOpallleHUs C BELECTBAMH B COOTBETCTBHUH C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IMOJYYEHHI0 M COOMpaHMIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-HUOHBI, KATHOHBl aMMOHMSI M  HMOHbl M3Y4YEHHBIX  METaJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTU3alMI0, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BELIECTB U XHUMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUSA —
Ha0JII0/IeHue, U3MEepEeHne, MOJEIMPOBAHNE, SIKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
N KosnuecTBouyacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEeMIIPOrpaMMbl oOpa3oBaTeJibHbIEpecyp
n 0 bl bl
Chl
Pazgen 1.IlepBoHavyaibHbIeXUMUYECKUETIOHSITHS
Xumus — BakHasi 00J1aCTh
11 €CTEeCTBO3HAHMS U MPAKTUICCKOU 5 2 bubmorexa OK
' P https://m.edso0.ru/7f41837c
JesITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK
12 B 15 1
CHIECTRA 1 XHUMUACCKUCpeatitn https://m.edsoo.ru/7f41837c
Hroromnopasaeny 20
Pa3nesn 2.Bakneiimme npeacTaBuTe M HEOPraHMYECKHUX BelIeCTB
bubmmoteka IIOK
2.1 B .K i 6
o3nyx. Kucnopon. Torsue 06 oxennax https://m.edso0.ru/7f41837¢c
bu6mmoteka IIOK
2.2 B 1 8 1
OO LIOHATHE O KUCTOTAX M COTAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.3 Bona. P i 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubmuoreka [{OK
' HUI https://m.eds00.ru/7f41837¢c
Hroromnopasaery 30

Paspnen 3.11epunoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHHeaToMOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas

7

but6mmoreka [IOK
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cUucTeMa XUMMUYECKUX 3nieMeHToB [I. U. https://m.edso00.ru/7f41837c

Menaene-eBa. CtpoeHneaToma

Xumuueckas cBsizb. OKHCIUTEILHO- bubmuorexa [IOK
3.2 8 1
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroronopasaerny 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 bubmorexa HOK

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

Ne KoanuectBouacon
DJIEeKTPOHHbBIE
HaumenoBanuepasaeio Be (umdposbie)
I KonTpoasn  IIpakTruuec
U TeMIIPOTrPaMMbI er o0pa3oBarteib
/ bIEPa0OTHI KHepadoThbl
0 0 Hblepecypchl
Pa3znes 1.BemecTBo 1 XUuMH4YeCKHe peakmuu
bubnmoreka
[ToBTOpeHue u yriayodienue
. HOK
3HaHUH OCHOBHBIX 5 1
AAIEI0B KVbea 8 Kiaced https://m.edsoo.r
pasi P u/7f412636
bubnmoreka
OCHOBHBIE3aKOHOMEPHOCT 4 LIOK
UXUMHYECKUXPEaAKIUN https://m.edsoo.r
u/7f41a636
DIIEKTPONUTHYECKAS bubnmoreka
JTUCCOLIMAIHA. 8 1 1 1HOK
XHUMHUYECKUE PEAKLINN B https://m.edsoo.r
pacTBopax u/7f41a636
Hroronopazneny
17
Paznen 2.HemeTanibl U UX cOeIMHEHUS
bubnmoreka
OO61mas xapakTepuCcTHKa OK
XUMHUYECKHX AJIEMEHTOB 4 1 1
VIA-roviies. TatoreHts https://m.edsoo.r
PYTHEL & ajiore u/7f41a636
OO01mas xapakTepuCcTHKa bubnuortexa
XUMHUYECKHUX AJIEMEHTOB 6 HOK
VIA-rpynmnsl. Cepa u https://m.edsoo.r
eécoeUHEHUS u/7f41a636
OO01mas xapakTepuCcTHKa bubnuortexa
XUMHYECKHUX JIEMEHTOB 7 1 HOK
VA-rpynmnsl. A30T, https://m.edsoo.r
dbocdop u ux cCoeTMHEHUS u/7f41a636
OO01mas xapakTepuCcTHKa bubnuorexa
XUMHUUYECKHUX IJIEMEHTOB 8 1 2 HOK
IVA-rpynmel. Yriaepon u https://m.edsoo0.r
KPEMHHI U UX COCTUHECHUSI u/7f41a636
Hroronopasznen
paszienry o5

Paznen 3.MeraJiIbI U MX COeIMHEHUA
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Bubnuoreka
3. 1HOK
06 7 4
1 IIUECBOMCTBAMETAIIOB https://m.edsoo.r
u/7f41a636
Bubnuoreka
3. Baxxneimmne MeTasl U UX 16 IHOK
2 COEIMHEHUSI https://m.edsoo.r
u/7f41a636
n
TOTOIOPA3ILITY 20
Pasznes 4. Xumus U OKpysKaomas cpeaa
Bubnuoreka
4, BemecTBa u MaTepuaibl B 3 1HOK
1 JKU3HU YeJI0BEKa https://m.edsoo.r
u/7f41a636
Uroronopazneny 3
Bubnuoreka
OK
p 3 1
C3CPBHOCBPEMA https://m.edsoo.r
u/7f41a636
OBHIEE KOJIMYECTBO 68
YACOB I10 ITIPOTPAMME
YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumust/ I'adpueasin O.C., OctpoymoB O.I'., Caagkos C.A., AKIHOHepHoOe 001eCTBO

«M3nareancTBo IlpocBemenne»
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METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/

https://Ibz.ru/metodist/iumk/chemistry/e-r.php

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru
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