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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XWMHUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS COCTaBIICHA Ha
OCHOBE HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:
o ®denepanbHbiii 3aK0H «O06 oOpazoBanuu B Poccuiickoit denepanumn» ot 29 nexkadbps

2012 roga Ne 273-@3 (c U3MEHEHUSIMU)

o ®desepalbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIaPT OCHOBHOT'O O0IIIETO
oOpa3oBaHus, yTBEPKIEHHBIN puka3zoM MunucrepcTBa mpocsemenus ot 31.05.2021
No 287 ( ¢ n”3BMeHEeHUAMN)

o ®epepanbHas 00pa3oBaTesibHas MPOTpaMMa OCHOBHOO 0011ero 00pa3oBaHus,
yTBEpkKIAeHHas npuka3oM Munucrepcrsa npocsemienus PO or 18.05.2023 r. Ne 370
( ¢ UIBMEHEHUSIMH )

e JlocranoBnenue ['1aBHOTO rocy1apCTBEHHOIO CAHUTAPHOr0O Bpaya Poccuiickon
Oenepannu oT 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTapHO-3TMAEMHUOJIOTUYECKUE
TpeOOBaHMSI K OpraHU3aldsIM BOCIIMTAHUS U 00YUYEHUs, OT/IbIXAa U O3/I0POBJICHUS JeTeil
U MOJIOJICKI»

e VueOHbiii iman MBOY BMO «IlepBomaiickas cpeHssl IKOoJIay.

N ¢ y4€TOoM KOHIETINH TPET0IaBaHus YUSOHOTO IIpeMeTa « XUMHS» B
oOpazoBaTebHbIX opraHuzanusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM Aa€T TPEACTABICHHUE O IENAX, OOIIe cTpaTeruu oO0yuyeHus,
BOCIIUTAHUSI W Pa3BUTUS OOYYAIOIIUXCA CPEICTBAMU Y4YEOHOTO MpeaMeTa, yCTaHaBJIMBAET
o0si3aTeNbHOE MPEMETHOE COEpKaHUE, MPeayCMaTpUBAET pacipeesieHUe ero mno Kjiaccam u
CTPYKTYpUpOBaHHWE 1O pa3aeliaM W TeMaM I[pPOrpaMMbl 1O XHMHH, OMPEACISIET
KOJIMYECTBEHHbIE WM  KAYECTBEHHBIC  XAPAKTEPUCTUKU  COACPKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYECHUS XUMHHU C YYETOM MEXKIIPECAMETHBIX W BHYTPUIIPEAMETHBIX
CBsI3€H, JJOTUKH y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYaronIuxcs, OmpeneseT
BO3MOYKHOCTH TIpeAMeTa IS pealn3aiuyd TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHON TPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs, a TaKXKe
TpeOOBaHMIA K pe3yiabTaTaM OOY4YeHHUS XUMHUU HAa YPOBHE IeJed HW3y4deHHUs MpeaMeTa u
OCHOBHBIX BHJOB Yu€OHO-IIO3HABATEILHON JEATEILHOCTH OOY4YaroIIerocss Mo OCBOCHHIO
y4eOHOTO co/iepKaHusl.

3HaHUWE XUMUU CIYKUT OCHOBOU mJig (POPMHUpPOBAHUS MUPOBO33PEHUSI 00YUaIOIIETOCs,
€ro MpeACTaBICHUM O MaTEepPUAIBLHOM €JIMHCTBE MUpPA, BAXKHYIO POJIb UTparoT (HOpMHUpPYEMBIE
XUMHUEH TMPEJICTABICHUS O B3aUMOIIPEBPAIIEHUSIX DHEPrud U OO0 OHBOJIONMH BEIIESCTB B
MpUPOJIe, O MyTIX PEIICHUs TI00ATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHsSI YEJIOBEUECTBA —
CBIPbEBOM, DJHEPreTUYECKOM, TIHUIIEBOM W  DKOJOTUYECKOM 0e30macHOCTH, MpodiemM
3APaBOOXPAHEHHUS.

N3ydyeHnne xumuu:



® CMoCOOCTBYET pealn3ali BO3MOXXHOCTECH JUIsI CaMOpas3BUTHS M (OPMUPOBAHUS
KYJIbTYPbI TIUYHOCTH, €€ 001Iel U QyHKIIMOHATHHOU IPAaMOTHOCTH;

® BHOCUT BKIaJg B (GOPMHpPOBAHWE MBIIUICHUS © TBOPYCCKUX  CIIOCOOHOCTECH
00y4JaroIIIXCs, HAaBBIKOB WX  CaMOCTOATENBHON  y4eOHOW  JIeATEeIbHOCTH,
DKCIIEPUMEHTAJILHBIX W  HMCCIIEOBATEIbCKUX YMEHUW, HEOOXOAUMBIX Kak B
MTOBCEIHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATBLHOM NEITeIbHOCTH;

® 3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIIbIBACT OCHOBBI IICIIOCTHOTO
B3TJIA7la HAa CAWHCTBO TPHPOABI M YEJIOBEKA, SBIIICTCS OTBETCTBEHHBIM JTalloM B
(hOpMHPOBAaHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYaIOIINXCS;

e crnocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOHM BKJaJ B DKOJOTHYECKOE OOpa3OBaHME
o0y4Jarommxcs.

Jlanuble HampaBieHUs B OOyYEHUH XMMHUHU OOECIEUMBAIOTCA CHEIU(UKON coliep KaHus
y4eOHOTO mMpeaMeTra, KOTOPBIM SIBISETCS NEAarormueckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOI HAYKM XMMUU Ha OTIPENICTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS OPUEHTHUPOBAH HAa OCBOCHUE
OOyYarOIIMMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTAHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYMMbBIX IMOHSITUA OPraHUYECKOW XUMUMU.

CrpykTypa coaepkaHusi MPOrpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoaa k €€ m3ydeHuro. ColepkaHue CKIAJbIBACTCS U3 CHCTEMBI MOHITUA O XHUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITHUH O XUMHUYecKol peaknuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl MO MPUHILMIY IOCIEI0BATEILHOTO PAa3BUTUS 3HAHWKA HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3axkona /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;
— YYEHHUs O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— IIPEJICTaBICHUN 00 AJIEKTPOIUTUUECKOMN AUCCOIMAIINN BEIIECTB B paCTBOPaAX.

TeopeTnueckrne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIHHO OT OJIHOTO YPOBHS K JAPYyromy,
BBITIONTHSAST YHKIIUU OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
MPAKTUYECKOTO NPUMEHEHUS U MIOJIYUYCHUSI H3y4aeMbIX BEIIECTB.

OcBoeHHEe TporpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHAYECKOW COCTABIIOLIECH HAy4YHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM IPUPOABL,
[IECHHOCTHOI'O OTHONIEHUS K HAayYHOMY 3HAaHMI0O M METOJIaM IIO3HaHWUS B Hayke. M3ydeHue
XUMUU TPOUCXOAUT C TMPUBJICUCHUEM 3HAHUM M3 paHEE H3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

[Ipy M3yuyeHUU XMMHUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAYKH
Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON IEATENHHOCTU YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3agadya ydeOHOTO MpeAMeTa COCTOUT B
(GbOpMHUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — BaXKHEUIUX (DAKTOB, MOHSATHMN, 3aKOHOB H
TEOPETUUYECKHUX TMOJOKEHUHN, JOCTYIMHBIX 0000IEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, B IPUOOIIECHUU K HAYYHBIM METOJIaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX
peakiuii, B QOpMHUPOBAHUY U PA3BUTUU MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B yUeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEeI0BATENbCKON AEATEIbHOCTH, OCBOEHUHU MPABUII O€30M1aCHOTO
oOpallieHusl C BEIIECTBAMU B IMOBCETHEBHOMN KU3HMU.



[Ipn w3ydeHnn XMMUU HA YPOBHE OCHOBHOTO OOIIETO OOpa30oBaHWs BaXKHOE 3HAUCHHE
npUOOpENH TaKHe LU, KaK:
— ¢opMHupOBaHUE HHTEIIEKTYaThHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYJIHHUYECTBY, CaAMOCTOSATEILHOMY TPUHATHIO PEIICHUN, CIMOCOOHON aJanTUpOBAThCA K
OBICTPO MEHSIFOIIIMMCS YCIIOBUSM JKU3HH,
— HAmNpaBJICHHOCTh OOYy4YeHHs Ha CHCTEeMAaTHU4YeCKOe MPHOOIIeHHe OoO0ydJarommxes K
CaMOCTOSTCJILHOM  IMO3HABATCIBbHOW  JCATCIBHOCTH, HAYYHBIM  METOJaM  TO3HAHUS,
bopMHPYIOLUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;
— ofecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOIMIUMHUCS  OIbITa
pa3HoOOpa3HOM JEeSATENBHOCTH, TTO3HAHUS W CaMOTIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIINI ), UMEIOIIUX YHUBEPCATHLHOE 3HAYCHUE /IS PA3IUYHBIX BUIOB JICATEIbHOCTH;
— ¢opmupoBanue oOmeld (yHKIMOHAIPHOM W €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, B TOM
YHCIIe YMEHUN OOBSICHSATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCIOJB3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TPH WU3YYCHUH XUMHUHU, MPUMEHATh WX MPU pEHIeHUU mpobdieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBLHOCTH;
— ¢opMHpoBaHUE y OOYYAIOIMUXCS TYMAaHHCTHUECKMX OTHOIICHWH, TOHMMAHWS IICHHOCTH
XUMUYECKUX 3HAHUU TSI BBIPAOOTKH DKOJIOTHUCCKH IIeJIeCOOOpPa3HOTO TMOBEIACHUS B OBITY U
TPYZIOBOM AEATEILHOCTHA B LEIAX COXPAHECHUS CBOETO 3J0POBbS M OKPYKAIOWIEW MPUPOIHOMU
Cpelbl;
— pa3BUTHE MOTHBAIMU K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHSI OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npo It U HAMIPaBJIECHHOCTH JIaJIbHEHIIIETO O0yYEeHHUS.
OOmiee YKMCIIO YacoB, OTBEACHHBIX IS M3YyUYCHHUS XUMHUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus, coctaniseT 170 gacoB: B 8 kinacce — 102 waca (3 gaca B Heneno), B 9 kitacce — 68
4yacoB (2 yaca B HEJEINIO).

COAEPKAHUE OBYUEHUA

8 KJIACC
IlepBoHaya/ibHbIe XUMHUYECKHE OHATHSA

[Ipeamer xumuu. Ponb XMMUM B KHU3HHU YEJIOBEKAa. XUMHS B CHCTEME HaykK. Tena u
BemiecTBa. Dusnyeckue CBOMCTBA BelIECTB. ArperaTHoe coctosHue BemiecTB. [loHsTHe 0
METO/IaX MO3HAHUA B XUMUU. YHCThIe BemecTBa U cMecu. CriocoObl pa3eNieHus CMECEeH.

ATOMBI W MOJIEKYJbl. XUMUYECKHAE 3JIEeMEHTbl. CHMBOJBI XHMHUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckass ¢opmysa. BalleHTHOCTh AaTOMOB XHWMHMYECKHUX DJJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIsipHasg Macca. MaccoBast 10J1s1 XMMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U
quciia CTPYKTYPHBIX €MHUIL BemecTBa. Pacuérhl mo ¢opmysiaM XUMHUECKUX COCTMHEHUH.

PU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKas peakius U €€ mMpu3Haku. 3aKOH

COXpaHCHHMS MacChl BEIIEeCTB. XUMHUUeCcKue ypaBHeHus. Kinaccudukamus XuMUYeCcKuX peakIui
(coenuHEHUS, Pa3IOKEHUS, 3aMEICHNs, OOMEHA).

Xumuueckuii IKcnepumenm:
3HAKOMCTBO C XHMHYECKOW IIOCY/JOH, IpaBUJiaMH padbOThl B J1abopaTopui W TPUEMAMHU
oOpareHusi ¢ Ja0opaTOpHBIM 00OpYAOBaHHWEM, M3YUCHHE M ONHMCaHWE (PU3HYECKHUX CBOMCTB



00pa3Ii0B HEOPraHMYECKHX BEIIECTB, HaOMIO/eHUE (PU3NYECKUX (IUIaBIEHUE BOCKa, TasHUE
JbJa, pacTUpPaHUE caxapa B CTyIKE, KMIIEHHE W KOHJIECHCALMs BOJbI) U XUMHUUYECKHX (TOpeHue
CBEUHM, MPOKAJIMBAHUE MEIHOW MPOBOJOKU, B3aUMOJEHCTBHE Mejla C KHUCJIOTOW) SIBIICHHM,
HaAO0JIIOICHUE U ONMKMCAHKUE MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakluil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBHE CEPHOU KUCIIOTHI C XJOPUAOM Oapus, pasnoxenue ruapokcuaa meau (I1I) mpu
HarpeBaHUM, B3aUMOJICUCTBUE Xkeje3a ¢ pacTtBopoMm coiu Menu (II), m3yueHuwe cmocoOGoB
paszienieHusi cMeced: ¢ MOMOUIbI0 MarHuTa, (UIBTPOBaHHWE, BbIMApUBAHUE, JUCTUIUISALUA,
xpomarorpadus, NpPOBEJECHUE OYUCTKA TMOBAPEHHOM CONM, HAONIOJEHUE U ONUCaHue
pE3YyIbTAaTOB IPOBEICHUS OMbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE
MOJENEN MOJIEKYJ (IIAPOCTEPIKHEBBIX).

BaxHellne npeacTaBuTe Il HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoaa B mpupoje, Gu3ndeckre 1 XUMHIECKHE CBOMCTBA (PEaKIIuy TOPEHU).
Oxcuppl. Ilpumenenue xuciopona. CrnocoObl MOMy4YeHHUsI KHUCIOpoJa B JiabopaTopuul u
npoMmbIluieHHOCTU. KpyroBopoT kuciopona B npupojie. O30H — aioTporHas Moau(uKams
KHCJIOPOJA.

TeruoBoit 3h(deKT XUMHUECKOW peaklnH, TEPMOXMMHYECKHE YpPAaBHEHHMS, 3K30- H
SHJIOTEPMHUYECKUE pEAKIUU. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO3/yXa, YCHUJICHUE
NapHUKOBOTO 3¢ (dekTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomopoa B IPUPOJE,
bu3nUecKre 1 XUMUUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI moiydeHus. Kucioter u conm.
MomnspHbiii 00bEM ra3oB. PacyéTel Mo XUMHYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HacwiieHHble u
HEHACBIIIEHHbIE PAacTBOpBI. PacTBOpHMOCTH BemecTB B Boje. MaccoBas 10Jis1 BELIECTBA B
pactBope. XumMuyeckue cBoiicTBa Boabl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoAe. 3arpsi3HEHHWE NPUPOAHBIX BOA. OXpaHa W OYHCTKA
MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcuabl. Knaccudukanuss OKCHIIOB:
cojieoOpasyromue  (OCHOBHBbIE, KHUCJIOTHblE, aM(OTepHble) U  HecoreoOpa3yrouue.
Homenknatypa okcuioB. @U3N4ECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [TomydueHne okCuaoB.
OcHoBanusi. Knaccudukauuss OCHOBaHMI: MIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanui. dusznueckue M XHMHUYECKUE CBOMCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucior. @u3ndeckue U XUMUYECKHE
cBoMcCTBa KUCIOT. P aktuBHocTr MetauioB H. H. bekerona. [lonydyenne kucior.

Conu. Homenknarypa coneil. @uznueckue 1 XxuMuueckue cBorictna colieid. [lomydenue coseil.
I'eHeTnueckas CBsA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:
Ka4yeCTBEHHOE OTpeJelIieHHe COJIepKaHusl KHCIOpOoJa B BO3JAyXe, MONydeHHEe, COOMpaHue,
pacro3HaBaHWe M W3YyYE€HHE CBOWCTB KHCIOpOJa, HAOIIOJeHHE B3aMMOJCHCTBHS BELIECTB C
KHCIIOPOJIOM M YCJIOBHSI BOSHUKHOBEHHMSI M MPEKPAICHUS TOPeHUs (TI0’Kapa), 03HaKOMJICHUE C
oOpa3laMu OKCHIOB M ONKMCAHHE HMX CBOWCTB, IMONy4YCHHE, COOMpaHWE, pacllO3HAaBaHUE U
U3yYCeHHE CBOMCTB BOJIOpoAa (TOpeHHe), B3aumMojeicTBHe Bojopona ¢ okcuaom wmemu (II)
(BO3MOKHO MCIIOIH30BaHUE BUACOMATEPUAIIOB), HAOIIOIEHUE 00pa3IOB BEIIECTB KOJTUYECTBOM
1 mMomnb, uccnenoBaHue 0COOCHHOCTEH PACTBOPEHHMS BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO,



MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C MeTaulaMu (HATpUeM M KajblueM) (BO3MOXHO HCIIOJIb30BAHUE
BHUJIECOMATEPUAIOB), UCCIEAOBAHNE OOpPA30B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHUE MU3MEHEHUs OKPACKHW MHIAMKATOPOB B PACTBOpax KHUCIOT U IIEJIOYEH, HU3yueHUE
B3aumozencTeus okcuga Meau (II) ¢ pacTBOpoM CepHOM KHUCIIOTBI, KHUCIOT C MeTallJlaMH,
peakuid HEWTpadu3aluM, IOJyYCHUE HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJIHOTO
METajyla JPyrMM U3 pPacTBOpa COJIM, PEUIICHUE OKCIEPUMEHTAIBHBIX 3aJa4 [0 TEME
«BakHeunIume Kiaccbl HEOPraHUYECKUX COCIUHEHUIN.

IMepuonuueckuii 3axkoH u Ilepuoanyeckas cucrema xumMmudeckux djementon /. U.
Menpgeneena. Crtpoenue aTOMOB. XumMuyeckas CBfI3b. OKuCJIUTETBHO-
BOCCTAHOBUTE/JIbHbIEC PeaKINH

[lepBble TOMBITKMA KIACCU(PUKALMKA XUMHUYECKUX »dyieMeHTOB. I[loHsTHe o rpymnmax
CXOIHBIX 3JEMEHTOB (ILIETOYHBIE U IIET0YHO3EMETbHBIE METAILIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT aMPOTEpHBIE OKCHJIBI U TUPOKCHUIBI.

[lepnognuecknii 3akoH. Ilepmoamdeckass cucrema XuUMUYeCKHX odnemeHtoB JI. U.
MenpneneeBa. Koporkonepuonnas u JiuHHonepuoaHas ¢opmbl I[lepuonnyueckoit cucteMbl
xumuueckux oiemeHtoB [[. WM. Menneneesa. Ilepuoasl u rpynnbl. DPU3HMYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX saep. M3oronel. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUUYECKUX 37eMeHTOB [leproauueckoii cuctemsl
. W. Menneneea. XapakTepuUCTUKA XUMHYECKOIO DJJIEMEHTAa IO €ro IIOJOKEHUIO B
ITepunonnueckou cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs Panyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METAININYECKUX
Y HEMETAJUINYECKUX CBOMCTB I10 TPYIIIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoi cuCTEMbl XHMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHUA Hayku U npaktuku. J[. 1. MenneneeB — yu4€HbIN U TpaKIaHHH.

Xumuueckass  cBsa3b.  KoBaneHtHas — (mojisipHass M HENOJIsIpHAsi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp okucieHusa. OKHCIHUTEIBHO-BOCCTAHOBUTENbHbIE peakuuu. IIpomeccel
OKHCJIEHUSI U BOCCTAHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm:
n3y4eHre o0pas3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJAEHCTBUE THAPOKCUAA LIUHKA C
pacTBOpaMM KHCJIOT M IWIEJIOYEH, NPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI (TOpEeHUE, peakuy pa3ioKeHUs, COSTUHECHMUS).

Meoscnpeomemmnule ceasu

Peanuzaius MeXNnpeaAMETHBIX CBA3EH NMPU U3YYEHUHN XMMHH B 8 KJIACCE OCYILECTBIACTCS
yepe3 HCMOJb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAyYHBIX TIOHSATHH, TakK | TOHSATHUH,
SBJIAIOIINXCA CUCTEMHBIMU JIJISI OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.
OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAy4YHBIM (DAKT, THUIIOTE3a, TEOPHs, 3aKOH, aHaJIu3,
CHUHTE3, KIacCHU(UKAIMI, TECPUOJIUYHOCTh, HAONIOAEHHE, SKCIIEPUMEHT, MOICIHPOBAHUE,
W3MEPEHHE, MO/ICIIb, SIBJICHHUE.
®usuka: Marepus, aroMm, OJJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, BJEKTPUUECKUN 3apsjl, BEIIECTBO, TENO, O0BEM, arperaTHoe



COCTOSIHHE BEIECTBa, ra3, (pu3WdYecKrue BEIWYWHBI, CIUHUIBI U3MEPEHHUs, KOCMOC, TUTAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPObI, MOJIE3HBIE HMCKOMAeMBbIE,
TOTUTMBO, BOJHBIE PECYPCHI.

9 KUIIACC
BemecTrBo U xXuMH4YecKasi peakuus

[lepnognuecknii 3akoH. Ilepmoamdeckass cucrema XuUMUYeCKHX odnemeHtoB JI. U.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B WM3MEHEHUM CBOWCTB XHMHWYECKHX
AJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalvs, KalbLUs U HUX COCAMHEHUN B COOTBETCTBUU C
ITOJIO’KEHHUEM DIIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMUYECKOW CBS3M. THUIBI KPUCTAIUIMYECKHX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKONW PEMIETKH U BHJAA XUMHYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BeEUIECTB. XHMMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSALIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKHX COCIMHEHHH, T€HETHUYeCKas
CBSA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMu4ecKiX peakluid Mo pa3IudHbIM MPU3HAKaM (110 YUCIY U COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, MO H3MEHEHHUIO CTEleHEen
OKHUCJICHUSI XUMHUYECKHX JJIEMEHTOB, 10 OOpPaTHMOCTH, MO YYACTHIO KaTaau3aTtopa). JK30- H
DHIAOTEPMHUYECKHE PEAKLINN, TEPMOXUMUYECKUE YPABHEHNS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [lonarue o0 0OpaTUMbIX U HEOOPATUMBIX
XUMUAYECKUX peakuusax. lloHsATHe O TOMOreHHBIX M TE€TEPOreHHbIX peakuuax. l[lonsarne o
katanm3e. IloHsATne o0 XuMU4yeckOM paBHOBecHMU. DakTOphl, BIHSKOIIME HA CKOPOCTh
XUMUYECKOW pPEAKIMHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTETBbHO-BOCCTAHOBUTENBHBIE PEAKIMM, AJIEKTPOHHBIM OallaHC OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHONW peakuuu. COCTaBICHHE YPABHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M JHCCOLMAIMU BEIIECTB C Pa3jIMYHbIMU BUJAMU XHMHYECKOU CBS3H.
Crenens nucconuanuu. CUiabHBIE U Ca0bIe 3JIEKTPOTUTHI.

Peakiuu nonHoro oomeHa. Y cIoBUSI IPOTEKAHMS PeaKIMii HOHHOTO 0OMEHa, TOJTHBIEC U
COKpalIEHHBIE MOHHBIE ypaBHEHMs peakuuid. CBOMCTBAa KHMCIIOT, OCHOBAaHUW U COJIEH B CBETE
MPEACTABICHUA 00 3IEKTPOJUTUYECKON nucconuanuu. KadecTBEHHbIE pEaKIMM Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMU KPHUCTAUTMUECKUX PEMIETOK HEOPTraHWISCKUX BEIIESCTB — METAIIJIOB
U HeMmeTauioB (rpadura W anmMasa), CIOXKHBIX BEIIECTB (XJIOpUJA HATpHUS), HCCIIECIOBAHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakIMh OT BO3JCUCTBUS Pa3IUYHBIX (HaKTOPOB,
HCCIIEIOBAHUE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca TUCCOIMAIMM KHUCIIOT,
menoued M cosedl (BO3MOXHO HMCIIOJIB30BaHHE BHUCO MATEPHAIOB), MPOBEJICHHUE OIIBITOB,
WUTFOCTPUPYIONIUX TIPU3HAKU MPOTEKaHUs PEaKIUid MOHHOro oOMmeHa (00pa3oBaHHME OCAJIKa,
BBIJICJICHUE Ta3a, 00pa3oBaHUE BObI), OMBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIHK (TOpeHUE, peaKIuy Pa3IoKCHHS, COSAUHEHHUS), paclO3HABaAaHUE



HCOPraHNM4YCCKHUX BCIICCTB C IIOMOHIIBIO Ka4CCTBCHHBIX peaKum”I Ha HOHBI, PCIICHHUC
9KCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTaJsibl 1 MX cOeIMHEHUS

OOmast xapaktepucTuka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
creneHn okucieHus. CtpoeHue M (pu3MUecKHe CBOWCTBAa MPOCTHIX BEIIECTB — TaJIOI€HOB.
XHWMUYECKHE CBOMCTBa Ha MpUMeEpe Xjopa (B3aUMOJIEUCTBUE C METallIaMH, HEMETalllaMu,
niesioyamu).  Xiaopooaopod. CosisiHasg KHCIIOTa, XUMUYECKHE CBOICTBA, IOJYYEHHUE,
npuMeHeHue. JleMcTBue XJiopa M XJIOPOBOAOPOAA HA OPraHM3M dYeloBeKa. Baxnenmme
XJIOPUBI U UX HaXO0KJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTeNeHu okucieHusa. CTpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJa U Cepbl. AJIOTPOIHbIE MOAU(PHUKAIKUK KUCIOPOJa U cepbl. XUMHUUYECKHE CBOICTBA
cepbl. CepoBoIOpOJ, CTpoeHUe, (U3MYECKHEe W XUMHUYecKue cBOMCTBA. OKCHIBI CEphbl Kak
MPEICTaBUTENIM KUCIOTHBIX OKCHAOB. CepHasi KHUCIIOTa, (U3HMUYECKUE U XUMUYECKHUE CBOMCTBA
(oOmme Kak TMpeACcTaBUTENsS Kiacca KHUCIOT M crnenuduyeckue). XUMHUYECKHUE PEaKIuH,
JeKaliie B OCHOBE MPOMBILIUIEHHOIO croco0a MOoJyuyeHus cepHoil kucnotel. [Ipumenenue
cepHoil kucioTel. CoilM CEpHOM KHUCIOTHl, KayeCTBEHHAs peaklus Ha CyJb(haT-HOoH.
Haxoxnaenue ceppl U €€ COEAMHEHUN B NMPUPOAE. XUMHUYECKOE 3arps3HCHUE OKPYKaAUIEH
Cpelbl COeAMHEHUSAMHU Cepbl (KUCIOTHBIE JTOK/IH, 3arPA3HEHHE BO3AyXa U BOAOEMOB), CIIOCOOBI
€ro NMpeIOTBPALCHNUS.

OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, pacnpocTpaHeHHE B MpUpoae, (U3HYECKHE U
XUMHUYeckue cBoicTBa. Kpyroopor aszora B mpupoje. AMMHAK, €ro (QuU3NYecKue u
XUMHUYECKHUE CBONCTBA, MojydeHue U mpumeHeHue. Conu aMMOHHUS, UX (PU3HUECKHE HU
XUMHUYECKHE CBOMCTBa, nMpuMmeHeHue. KadecTBeHHas peakius Ha HMOHBI aMMOHUS. A30THas
KHUCIIOTa, €€ Moy4yeHue, (pu3nvecKkue U XUMHUYECKHe CBOMCTBa (0OIIME KaK IMpEeACTaBUTEIS
KJlacca KuciaoT u crneuuduueckue). McrnonbzoBaHue HUTPATOB U COJIEH aMMOHHUSI B KauecTBe
MUHEPAIbHBIX yA00peHHil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHHUSIMU
a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHNE BO3/yXa, MOYBKI U BoJoéMOB). Docdop, ammoTponHbie
moaudukammu ¢docdopa, Qusmyeckue u xumudeckue cBoicTBa. Oxcupa docdhopa (V) u
dbochopHas kuciaora, (QuU3MYECKHEe W XUMHUYECKHE CBOICTBA, ToJiydeHue. lcmonb3oBaHue
(docdaToB B KaueCTBE MUHEPAIBHBIX yI0OPEHUI.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTIEepo, ATUIOTPONHbIE MOAU(PUKALIMH, PACTIPOCTPAHEHUE B
npupoae, (U3MUECKUEe W XHUMHYECKHe CBOMCTBa. AncopOuusa. Kpyrosopor yriepoga B
npupoae. OKkcuabl yriepoaa, ux (puanyeckue U XMMUYECKHE CBOMCTBA, JIEWCTBUE HA KUBBIC
OpraHu3Mbl, MOJIy4YeHHE W MPUMEHEHHE. DKOJIOTHYEeCKUe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoa (IV), runore3a rmo6anbHOTO NOTEMJIEHUST KJIMMaTa, MapHUKOBBINA 3P (deKT. YroapHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XMMHYECKHE CBOMCTBA, MOJYYECHUE U TMPUMEHEHUE.
KauectBenHas peakius Ha KapOOHAT-UOHBI. Vcnonb30BaHHe KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO3S1CTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX yriepoja
(mMeTaH, 3TaH, STWIIEH, AalETWIEH, A3TaHOJ], I[JIHUIEPUH, YKCycHas Kuciora). lIpupoanbie
UCTOYHHUKHU YTJIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, He(Th), MPOIYKTHl UX MNEpepabOTKu
(6eH3uH), UX poJb B OBITY W NOPOMBINUIEHHOCTH. [loHSTHE O OMOTOTMYECKH BaXKHBIX



BEIIECTBAX: XUPaxX, OelKax, yrjieBojJax — M MX POJM B >KM3HM 4eJoBeKka. MarepualibHOe
€MHCTBO OPraHUYECKHX U HEOPraHUYECKUX COCTUHEHUN.

KpeMHuuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE U MPUMEHEHUE.
Coenunenusi kpemHust B npupoje. OOmue mupeactaBieHus o0 oxcuje kpemuHus (IV) u
KpeMHUeBOW KkucioTe. CHIMKaThl, MX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxuelimue cTtpouTenbHble MaTepHalibl: KepaMUKa, CTEKJIO, LEMEHT, OETOH, Kelae300€TOH.
[IpoGaembl 0€30MaCHOTO UCIIOJIB30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEIHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOJIOJCHHUE MPU3HAKOB WX MPOTEKAHMUS, OIBITHI,
oTpakaromye (GU3nIecKre U XMMHUYECKHE CBOWCTBA TAJIOTEHOB U UX COCAMHEHUN (BO3MOXKHO
HCIIOJIb30BaHUE BHUJACOMATEPHUAIOB), O3HAKOMJIEHHE C oOpas3laMu XJOpHUJIOB (TajJOoT€HHJIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl W €€ COeAMHEHHUSAMH (BO3MOXKHO HCIOJIh30BaHHUE
BUJIEOMATEpUANIOB), HaOJIOJeHUE Tpolecca oOOyriMBaHWs caxapa TOJ JCHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOMN
KHUCIIOTHI, TIPOBE/IEHNE KauyeCTBEHHON pEaKIMu Ha CyJib(aT-HOH U HAOII0JeHnEe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOWCTBAMH a30Ta, Gocopa M UX COCTUHEHUMN
(BO3MOXXHO UCIIOJIb30BAaHUE BHUACOMATEpUaioB), oOpa3lamMu a30THBIX U (HOChHOPHBIX
ynoOpeHuil, TOJdy4yeHHe, coOMpaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMHAKa,
NPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U PochaT-uOoH U U3ydyeHue MPU3HAKOB
UX IPOTEKAHUs, B3aUMOJIEHCTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO (BOZMOYXKHO
UCTIOJb30BAaHUE BUJCOMATEPHATIOB), M3YUYCHHE MOJENEH KPUCTALNTMYECKUX PEHIETOK anMmasa,
rpaduta, QyiepeHa, O3HAKOMJICHHE C MPOLECCOM aJCcOpOLMM PACTBOPEHHBIX BEIIECTB
aAKTUBHUPOBAHHBIM YTJIEM U YCTPOHCTBOM MPOTHUBOTA3a, MOIy4YeHNEe, COOMpaHne, paclio3HaBaHUE
U M3YYCHHE CBOWCTB YIJVIEKHCIIOTO Ta3a, MPOBEJACHHE KAYeCTBEHHBIX peakiuii Ha KapOoHAT u
CWJIMKAT-UOHbl M HW3Y4YEHUE TMPU3HAKOB MX MPOTEKaHWsS, O3HAKOMIICHHE C MPOAYKIUEH
CHWJIMKATHOM MPOMBIIIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1mo Teme «BaxHeimme
HEMETAaJUIbl U UX COCAMHEHUS.

MeTtaJuibl M UX COeIUHEHM S

OO0mas XxapakTepUCTUKAa XHUMHUUYECKHX DJJEMEHTOB — METAJIOB HAa OCHOBAaHHHM HX
nojioxkenust B llepuommueckorn cucreMe xumuyeckux sneMeHtoB JI. M. MenpaeneeBa u
ctpoeHust artomoB. CTpoeHue MeTayioB. MeTauiMyeckas CBsI3b M MeTajuIMdecKas
KpUCTAJNINYECKasi perieTka. DIEKTPOXUMUYECKUN psiJl HanpsoKeHU metamioB. dusnueckue u
XUMHUYECKUE CBOMcTBa MeTauioB. OOmme crnocoObl moiydeHuss MeTtawioB. [lonsatue o
KOpPPO3UU METAJJIOB, OCHOBHBIC CIOCOOBI 3alIUThl UX OT KOoppo3uu. CiuiaBel (CTallb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U TPOMBIIILIEHHOCTH.

[Ilenounsie MeTawibl: nojgoxkeHue B I[lepuoandyeckoil cUCTEME XMMHUYECKUX AJIEMEHTOB
. . MeHnpneneesa, CTpOEHUE UX aTOMOB, HaX0kAeHUE B Ipupoae. Puszndeckue u XUMUYECKue
cBoiicTBa (Ha mpuMepe HaTpusi W Kamus). OKCHUIBI M THAPOKCUILI HATpUS W KaJus.
[IprumeHeHue MET0YHbIX METAJIJIOB U UX COCMHEHMUIA.

[IlemoyHO3eMENbHBIE META/UIBI MarHuid W KaJdbLMHK: MOJIO)KEHHUE B Illepuogmueckoi
cucteMe xumuueckux syiemeHToB J[. M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHUE B
npupojie. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl M Kajblud. BaxxHeumue coeuHEHUS
Kabus (OKCU, TUIPOKCHU, CONH). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHESHHUSI.



AmomuHuii: nonoxenue B Ilepuogumyeckoid cucteme Xumuueckux snemeHtoB J[. U.
MeHnieneeBa, CTpoeHUE aTOMa, HaxX0XAeHUE B npupojae. Ou3ndeckue 1 XUMUYECKHE CBOMCTBA
antoMuHUSI. AMQOTEpHBIE CBOMCTBA OKCHUJIA U TUJPOKCU/IA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepuoamueckoit cucreme xumuyeckux saemeHtoB . .
MeHneneeBa, CTpoeHUE aTOMa, HaxXOXACHUE B npupojae. Ou3ndeckue 1 XUMUYECKUE CBOMCTBA
xenesa. Oxkcuapl, rugpokeuabl U conu xkeneza (II) u xenesza (IIl), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMu METayIOB M CIUIABOB, MX (DU3UUYECKUMU CBOMCTBAMHU, W3YUCHHE
pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHUAIIOB),
OCOOCHHOCTEM B3aUMOJICHCTBHUS OKCHAAQ Kbl U HATpUs C BOJAOHW (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPUAIIORB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS
&Kejesza B KUCIopojie (BO3MOXKHO MCIOJIb30BAaHHE BHUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJblMs, aJIOMUHUS, [IMHKa, xkene3a (1) u sxenesza
(I11), menm (II), HabnroIeHUE W OMKMCAHWE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATpHS,
KaJiusl ¥ KaJibIHs (BO3MOXKHO HCIIOIb30BaHUE BUCOMATEPUATIOB), UCCIIEIOBaHNE aM(DOTEPHBIX
CBOWCTB TMAPOKCHIA AIIOMUHUS U TUAPOKCHUAA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4
10 TeMe «BakHeNe MeTaibl U UX COEQUHECHUSD.

XuMus ¥ OKpYKA0OLIa"A cpeaa

BemecrBa u MaTepuaibl B NOBCEIHEBHOM KU3HU YeJIOBEKa. be3onmacHoe ncnoib30BaHue
BEILIECTB M XUMHUUYECKUX peakuuid B ObITy. llepBasg momomip mpu XUMHUYECKUX OXKOTax M
OTPaBJICHUSIX.

XUMUYECKOE  3arpsi3HEHUE  OKpyKatolled  cpeabl  (TpejaesibHasi — JOMyCTUMas
KOHIIeHTpalus BeiecTs, gaee — [1/IK). Posib xuMun B perieHuu 3KOJI0TUUECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:
n3y4deHue o0pa3iioB MaTepHaioB (CTEKIIO, CIIABBI METAIUIOB, TIOJUMEPHBIC MATEPUAIIBI).

Mescnpeomemmuoie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€M IPU M3YyUYEHUH XUMUHU B 9 KJIaCCE OCYIIECTBISAETCA
yepe3 MCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TMOHATUWA, TakK U TOHSTHUH,
ABJISIFOLUXCA CUCTEMHBIMU JUJISL OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSATHSA: HAY4YHBIM (DakT, TUMOTE3a, 3aKOH, TEOpHs,

aHaJgu3, CHHTE3, KIacCH(pUKAIUsi,  IEePUOAUYHOCTh,  HAOIIOACHUE,  DKCIICPUMEHT,
MOJICTUPOBaHUE, HW3MEpPEHHUEe, MOJIelb, SBJICHUES, IMAPHUKOBBIA dA(PQeKT, TeXHOIOrHs,
MaTepHUabl.

dusnka: MaTepus, aToM, DOJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIWA, H30TOIIbI,
PaMOAaKTUBHOCTh, MOJICKYJIa, OJJICKTPHUUCCKHH 3apsiji, TPOBOJHUKH, TOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (OTODIIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSHHE BEIeCTBa, Tas,
pacTBOp, PACTBOPUMOCTh, KPHUCTAUTMYECKAs pEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
CIMHMITBI N3MEPEHHSI, KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJTHIIE.

buonorus: ¢ortocunTe3, ApixaHue, Onocdepa, IKOCUCTEMA, MHUHEPAIbHBIC yI0OpeHMUS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE TMOPOIBI, TOJE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI
JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X07le 00y4Y€HHUsI XUMUU B €JUHCTBE y4eOHOW M BOCIUTATEIbHON EATEIbHOCTH
B COOTBETCTBUM C TPAJAULHAOHHBIMM POCCUHCKMMHM COLHMOKYJIBTYPHBIMH M JIYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, IPUHATHIMHU B OOLIECTBE MpaBUiIaMH U HOPMaMmH MOBEICHUS U
CHOCOOCTBYIOT IPOIIECCAaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLIMATN3AIUU O0yUYaIOLTUXCA.
JIM4HOCTHBIE PE3yJIbTAaThl OTPAXkKAIOT FTOTOBHOCTh 00YYarOUIMXCSI PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX EHHOCTHBIX OPUEHTALMA M PACIIUPEHUE ONBITA JEITEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YACTH:
1) naTpUOTHYECKOr0 BOCIIMTAHUSA:
® [[EHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAy4YHOMY HaCJIe/IUIO, TOHUMAaHUSI 3HAYEHUS] XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
oOIIEeCTBa, CHOCOOHOCTH BIAACTh JOCTOBEpHOW HHGPOpMAIME O MepeoBbIX
JOCTHKEHHSIX U OTKPBITUAX MUPOBOM M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MUpPA U OOIIECTBA;
2) rpa!KaaHCKOr0 BOCIIMTAHMS S
® [IPEACTABJICHHUS O COLMAIBHBIX HOpPMAaxX M MpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUI B
KOJJIEKTUBE, KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCJIEIOBATENBCKONM, TBOPYECKOM M JPYIrMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JIEATENBHOCTH  IPU  BBINOJHEHUHM  Y4EOHBIX,
NO3HABATENbHBIX 3a7a4, BHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUN YUEOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aWMOIIOHMMAHWIO M B3aUMOINOMOLIM B HpOLECCEe 3TOU
y4eOHON NESITEeIbHOCTH, TOTOBHOCTU OIIEHMBAaTh CBOE MOBEIECHHE W MOCTYIKH CBOMX
TOBAapHILE C TMO3ULIHMH HPABCTBEHHBIX M MPABOBbIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUHN IIOCTYIIKOB;
3) HEHHOCTH HAYYHOI'O MO3HAHMS:
® MHPOBO33PEHYECKHUE TMPEJCTABICHUS O BEIIECTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIIAIOIIME OCHOBY
JUIs TIOHMMaHUsl CYIIHOCTH HAyyHOW KapTHHBI MHpa, NPEJICTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOAHON CPEIoH, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;
® [103HABATEJIbHBIE MOTHUBBI, HANpPABJICHHbIC HA IOJYYEHUE HOBBIX 3HAHUU IO XUMUH,
HEOOXOUMbIE /1711 00BACHEHUSI HAOII0AAEMbIX IIPOLIECCOB U SBJICHUH, TO3HABATEJILHOM,
MH(GOPMAIIMOHHON M YUTATENbCKOW KYJIbTYpPbI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIbHON
paboThl ¢ Y4eOHBIMHU TEKCTAaMH, CIIPABOYHON JTUTEPATYPOM, TOCTYITHBIMU TEXHUYECKIUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTUI;
® UHTEpeC K OOYyYEHHIO U MO3HAHUIO, JHO003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOECKTHOM W MCCIIEOBATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4EHHMSI B JAJIbHEUILIEM;
4) popMupOBaHKS KYJIbTYPHI 310POBbS:
® OCO3HaHUE LEHHOCTH JKM3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KW3HU, OCO3HAHUE TOCIEACTBUN U HENPUATHUE BPEAHBIX
NpUBBIYEK (YNOTpEOJEHUS]  aJKOroJisl, HApKOTUKOB, KypEeHUs), HEOOXOIUMOCTH



coOoIeHnsl MpaBuil OE30MaCHOCTH MpPH OOpAIlllEeHUH C XUMHUYECKHMMH BEIIECTBAMH B
OBITY W peajbHOU KU3HHU;
S) TpyoBOro BoCIuTAHMA:

® UHTEpEC K MPAKTHUYECKOMY M3y4eHHIO Mpodeccuil U Tpya pa3iIudyHOro poja, YBaXKEHUE
K TPyAy W pe3yJibTaraM TPYJIOBOH AESITENIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS
IPEIMETHBIX 3HAHUWA 1O XUMHUHU, OCO3HAHHBIM BHIOOP HMHAMBHUIYabHOM TpPaeKTOPUU
IPOAOKEHUs 00pa30BaHus C YYETOM JMUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX ~WHTEPECOB W  MOTPEOHOCTEH, yCHemHoW mpodeccuoHanbHON
JESATEIbHOCT W Pa3BUTHSI HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHaNbHOM Cpenie;

6) 3K0J1I0rH4ecKOro BOCIIUTAHUSA:

® DKOJOTMYECKHU LIETECO00pa3HOEe OTHOLIEHUE K MPUPOJIE KAK UCTOUHHUKY KU3HU Ha 3eMJle,
OCHOBE €€ CyIIECTBOBAaHHUS, MOHUMAHUE LEHHOCTU 3J0pPOBOr0 M 0€30MacHOro obdpasa
’KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY M IMCUXHUYECKOMY
3I0POBBIO, OCO3HAHME LIEHHOCTH COOJIIOJIEHUS IMpaBuil O€30MacHOro MOBEACHHUS IpU
paboTe ¢ BeLIeCTBaMH, a TAKXKE B CUTYAIHsIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJICH;

® CIOCOOHOCTH NPUMEHATHh 3HAHMS, MOJTY4YaeMble MPU H3YUYEHUH XUMHUH, Uil PELICHUS
3a7a4, CBS3aHHBIX C OKpPYXKAlolleW IPUPOAHOM CpPENOW, Ui IOBBILIEHUS YPOBHSA
HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS II100aTBHOI0O XapaKTepa SKOJIOTHYECKUX MPoOIemM
U NyTe HX pELIeHUs IOCPEICTBOM METOJOB XHUMHUHU, HKOJIOTMYECKOTO MBIIIICHUS,
YMEHMsI PYKOBOACTBOBATHCS UM B IMIO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOM
IPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX Pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE IS (hOPMHUPOBAHUS
MHPOBO33pEHUS OOIeHayIHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIUI, THIOTe3a, (PakT, cucTema,
MIPOIIECC, SKCIIEPUMEHT U JIPYTOe.), KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYCOHBIX
IpeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHUW M3 3THX IPEJAMETOB (POPMHPOBATH MPECTABICHHE
O IIEJTIOCTHOM HAYyYHOW KapTHHE MHUPA, U YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS (TT03HABATEILHEIC,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOPHIE OOeCreunBaioT (OPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOATEITLHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM JESITCIIEHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eiCTBUSA
ba3oBble Jilornyeckue JaeiicTBUA:
® YMEHHS MHCIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPA OCBOCHUW 3HAHMUIL:
PacKpbhIBaTh CMBICT XHMHMUYECKHUX TOHATHUN (BBIACHATh WX XapaKTepHbIC IPU3HAKH,
yCTAaHaBJIMUBATh B3aMMOCBS3b C JAPYTMMH TOHATUSIMM), WCIOJIB30BaTh TMOHSTHUSA IS
OOBSICHEHUSI OTICIbHBIX (DaKTOB W SBJIICHUH, BBHIOMPATh OCHOBAaHMS W KPUTCPUH IS
KJIacCU(UKAIMA XWMHYECKUX BEIISCTB W XUMHUYECKUX PEaKIHH, YCTaHABIMBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXAY OOBEKTaMU HU3Y4YCHHS, CTPOUTH JIOTHYCCKUE
paccyxkaeHuss (MHAYKTUBHbBIC, JEAyKTUBHBIC, IO AaHAJIOTHUH), JI€JaTh BBIBOABI H
3aKJIFOYCHUS;
® yMEHHE NMPUMEHSTh B MPOIECCE MO3HAHUS MOHATHUA (MPEIMETHBIC U METaIlpeIMETHbIE),
CUMBOJIMUECKHE (3HAKOBBIC) MOJICNIM, HCIOJB3YyeMble B XUMHHU, MPEOOpPa30OBLIBATH
IIMPOKO TPUMEHSIEMBbIE B XHMHHU MOJICJIBHBIE MPEACTABICHUS — XUMHYECKUN 3HAK
(cUMBOJ 2JIeMEHTa), XUMHUYecKas (popMysa M ypaBHECHHE XMUMHUYECKOW PEakIMu — IPHU
pelieHnr y4eOHO-T03HABATEIbHBIX 33J1au, ¢ YYETOM ATHUX MOJCIBHBIX IMPEICTaBICHHUM



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH H3YyYaeMbIX OOBEKTOB —

XUMUYECKUX BENMIECTB M XUMHUYECKUX PEaKIHi, BBISBIATH OOIMME 3aKOHOMEPHOCTH,

MIPUYUHHO-CJICICTBEHHBIC CBSI3U U TIPOTUBOPEUHS B H3yYaeMbIX MPOIECCaX U SBJICHUSIX.
Bba3oBble uccienoBareabcKue 1eiCTBUSA:

® yMEHHUE HCMOJb30BaTh MOCTABJIECHHBIE BOIPOCHl B KaYECTBE MHCTPYMEHTA IMO3HAHUA, a
TaK)K€ B KaueCTBE OCHOBBI JJi1 (DOPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABUIHHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

® TpUOOPETEHUE OMBITA MO TUIAHUPOBAHUIO, OPTaHHU3AIMHA W TIPOBEJICHUI0 YUYCHUUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOnoJaTh 3a XOAOM IMpoliecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yJibTar, (GOPMYIUPOBATH OOOOLIEHHUS U BBIBOBI IO pe3yjIbTaTaM
MPOBEIEHHOTO ONBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOAEIaHHOMN padoTe.

Pa6oTa ¢ undpopmanmeii:

® yMEHHUE BBHIOMPATh, AHATH3UPOBATH W HMHTEPIPETUPOBATH WHGOPMAIMIO Pa3TAYHBIX
BUJIOB M (OpM TIPEACTABICHUS, MOJIY4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAy4YHO-
MOMYJISIpHAsL JIMTEpaTypa XUMHYECKOTO COJIEp)KaHHUs, CIPAaBOYHBIC MOCOOUS, PeCypChl
WuTepuera), KpPUTUYECKH  OICHMBATh  MPOTHBOPEYMBYIO M  HEIOCTOBEPHYIO
UH(pOpMaIHIO;

® yYMEHHE MPUMEHSTh Pa3IUYHBIE METO/BI U 3alPOCHI MIPH MOKWCKE U 0TOOpe MH(popMamu
U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX IS BBIMOJHEHUS YYEOHBIX U
MO3HABATENbHBIX 3a/a4 OMNPENCIEHHOTO THUMA, NPUOOpPETEeHHE OIbITa B O00JACTH
UCTIONB30BaHUSl  WMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBIAJCHHE
KyJbTYpPOH aKTUBHOTO HCIOJIb30BAaHMUs PA3JIMYHBIX MIOMCKOBBIX CUCTEM, CAMOCTOSITETTHHO
BBIOMpaTh ONTHMANBHYIO (OpMy TpeAcTaBlieHUs HHPOPMAIMH W HWLIFOCTPUPOBATH
perraeMbie 3aJ1a4i HECIIOKHBIMHM CXEMaMH, AuarpaMMaMi, ApyTruMH GopMamu rpaduku
1 UX KOMOWHAIIMSIMU;

® yMEHHUE HCMOJb30BAaTh U AHAIM3UPOBATH B TpOIECcCe YUYECOHOW U MCCIEIOBATEIbCKOM
JeSATENbHOCT MHGOPMAIMIO O BIUSHUU TPOMBIIIICHHOCTH, CEIBCKOTO XO3SIICTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHOM Cpebl.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YUeOHbIe 1elCTBUSA:

e yMEHMS 3aJlaBaTh BOIPOCH (B Xoje Auaiora W (WiaM) AUCKYCCHUU) MO CYIIECTBY
oOcyxmaeMoi TeMbl, (HOpPMYyIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJIHEHHUS
MPEIOKEHHOM 3a/1a4u;

® yMEHHUS TMPEACTABISTh TOJYYCHHBIC PE3yIbTaThl IMO3HABATEIHPHOW JEATEIHLHOCTH B
YCTHBIX U TUCBMEHHBIX TEKCTaX;

® JleNaThb MPE3EHTALMI0O PE3yJbTaTOB  BBIMNOJHEHUS XHMHYECKOTO  HKCIIEPUMEHTA
(;1aGopaTopHOTO OIMBITa, Ja0OpPATOPHOM PAOOTHI MO HMCCIIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MTPOCKTA);

® yMEHUs y4eOHOro COTPYJIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MMO3HABATEILHON U
HCCJIEI0BATENBCKON JIESITEIbHOCTU MPU PEUIEHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
y4€Ta OOIIMX WHTEPECOB M COIIACOBaHUs MO3ULIMKM (00CYXKIeHus, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPJMHAIIMS COBMECTHBIX JIEHCTBUH, OMpENEICHUE KPUTEPUECB
IO OLIEHKE KayeCTBa BBIMIOJHEHHON paboThl U APYTHE).

PerynsiTuBHbIE YHMBepCcaJbHbIE Y4eOHbIE 1eiCTBUSA:

® yMEHHUE CaMOCTOSTEILHO OMPEIEIATh IENH NeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh W TPHU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTD,
BbIOMpaTh Haunbosnee 3(h(EKTUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX W TO3HABATEIbHBIX



3a/1a4, CaMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTHPOBATH IPEIJIO0KEHHBIM aJIrOPUTM
JEUCTBUW TMpU BBINOJHEHUU 3aJaHUd € Yy4ETOM IMOJYYEHUS HOBBIX 3HAHUM 00
U3y4aeMbIX O0BEKTaxX — BEIIECTBAX U PEAKLMSIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO
pe3yabpTara 3asBJICHHOW LEIW, YMEHUE HCIIONb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
IIpeaIaracMole B yCJIOBUH 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yJNBTaTOB IO OCBOCHUIO OO0S3aTEIBHOTO COJCPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHON paboueld MporpaMMoN, BBIJACISIIOT: OCBOCHHBIC
OoOy4YarolMMHUCs HAay4YHbIE 3HAHUSA, YMEHHUS MU CHOCOObI JEHCTBUM, creuu(puyeckKue it
npeaMEeTHON 00macT «XuMUs», BUABL JIESITCIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0
WHTEpIIpeTallui, MpPeoOpa30BaHUI0 W TMPUMEHEHHUIO B pA3JIMYHBIX YUYE€OHBIX M HOBBIX
CUTYyaLUsIX.

K xoniy oOyueHus B 8 ki1acce npeaMeTHble pe3yJibTaTbl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:
o PacKphIBaThb CMBICII OCHOBHBIX XMMHUYECKHX IIOHSATHUW: aTOM, MOJIEKYJa, XUMUYECKUAU
AJIIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAsA),
BAJICHTHOCTb, OTHOCHUTEJIBHAS aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBasi J0Jsl XUMHUUYECKOI0 AJIeMEHTa B COCAMHEHUH, MOJSPHBIA O0BEM,
OKCHJl, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHCIICHHUS,
XUMHUYECKasl peakiusi, KiacCu(pUKaIMs PEakluii: peakliui COCIMHEHUS, PEaKIIUU Pa3JIoKEHUS,
peaKkiuy 3aMeIeHUs], peakiiuu 0OMeHa, IK30- U SHJOTEPMUUYECKUE PEAKIINH, TETIOBOM A deKT
peakuuu, sIApO aToma, OJJIEKTPOHHBIM CJIOW aroMa, aTroMHas oOpOWuTanb, paguyc aTroMma,
XUMHYECKAs CBS3b, MOJSPHAS. U HEIMOJSAPHAs KOBAJCHTHAs CBS3b, HOHHAS CBS3b, MOH, KATHUOH,
aHUOH, PAaCTBOP, MaccoBas JI0Jisl BELIECTBA (MPOLEHTHAS] KOHLIEHTPAIIMs) B PACTBOPE;
o WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHX IOHATUH W MPUMEHATH STH
MIOHSATHS MPHU OTMIMCAHUM BEIIECTB U UX MPEBPALLICHUN;
o UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBieHUS (OpMyNl BeEIIeCTB U
YPaBHEHUM XUMUYECKUX PEAKIUM;
o OMpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, CTEICHb
OKHCJIEHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHUSAX, TPUHAMIECKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJlaccy COeAMHEHUH mo (opmysaMm, BUJI XUMUYECKON CBsI3U (KOBAJIEHTHAS U
MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;
. packpeiBath cmbica Ilepuonnueckoro 3akona JI. M. MenneneeBa: O€MOHCTPUPOBATH
MMOHUMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT UX MOJIOKECHUS
B llepmoanueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacCChl BEUIECTB, IMOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaipo;
o ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3iMyuaTh MOHATHUS «TJ1aBHAs moarpyimna (A-rpymma)» u «mobodHas
noarpymnmna (b-rpynma)», manbie W OOJBIINE MEPUOABI, COOTHOCUTH 0003HAUYEHUs, KOTOPHIC
umerotcs B Tabnuiie «Ilepuoamueckas cucrema xumudeckux anemeHToB JI. 1. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl
a1pa, 00I1Iee YUCIIO FIEKTPOHOB U PACHPEIETICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
o KJIacCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMHUYECKUE
peakiuu (10 YKUCTY U COCTaBY YYaCTBYIONIUX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY dD(DEKTY);



o XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPAkasi ONMHCaAaHUE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XMMUYECKUX PEAKIUM;

L IMPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHUCHMOCTH OT HX KaUCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBHX,
L BBIYHCJIATh OTHOCHUTCIBbHYIO MOJICKYJIPHYIO U MOJIAPHYIO MACChl BCHICCTB, MACCOBYIO

JOJIIO XHMHWYCCKOI'o J3JCMCHTaA IIO (bopMyJIe COCAMHCHUA, MACCOBYIO OO0JII0 BCIICCTBA B
pacTBOpEC, MPOBOANUTDL paC‘IéTBI I10 YpaBHCHHUIO XUMHUYECKOU pEaKuumn;

o IIPUMEHATh OCHOBHBIE OIEPALMN MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, O0000IleHHe, CHUCTEeMaTU3alMl0, KiIacCU(UKAIMIO, BBISIBIICHHE TMPUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJ U3Yy4YEHHUS CBOMCTB BEIIECTB M XUMUYECKUX PpPEAKIUH,
€CTEeCTBEHHO-HAYYHbIE€ METOJbl IO3HaHUS — HAOJIIOJEHUEe, HU3MEpEHUe, MOJEIMPOBaHUE,
HKCIIEPUMEHT (peabHbII U MBICJICHHBIN );

o ClIe/IOBaTh IpaBWJIaM  IIOJIb30BAHMUS XUMHYECKOM TMOCyAOH U  J1abopaTOpHBIM

o0opy/lOBaHUEM, a TaKXke IMpaBWiaM oOOpallleHusi C BElIeCTBAMH B COOTBETCTBUU C
MHCTPYKLUSAMHU IO BBIIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO IOJIYYEHUIO U
COOMpPaHHIO0 Ta3000pa3HbIX BEUIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpPEeAEIEHHON MacCOBOM JIOJIEM pAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W MNPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JaKMyc, peHoI(TaIenH, METUIOPAHXK U IpyTHUe).

K xoH1y oOyueHus B 9 kJjacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:
o PAcKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCIEHUS, XUMHUYECKas peakUHs, XUMUYECKas CBS3b,
TETI0BOM 3P HEKT peakIuu, MOJIb, MOJISIPHBINA 00BEM, PACTBOP, IIEKTPOIUTHI, HEAIEKTPOIIHTHI,
AIEKTPOJIUTHYECKAsT JUCCOIMAIMSA, PEaKIMi HOHHOTO OOMEHA, KaTauu3aTop, XUMHUYECKOEe
paBHOBecue, oOpaTUMbIe M HEOOpAaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIHLHbIE
pEaKUHUH, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAHOBJICHUE, AJUIOTPOINS,
aM(pOoTepHOCTh, XMMUYECKasi CBA3b (KOBAJICHTHAs, HOHHAS, METAJUIMYECKas ), KpUCTAIIIMYECKAs
peméTka, KOpPpO3Us METAUIOB, CIUIaBbl, CKOPOCTh XHWMHMYECKOM pEaKUuH, MpPeIeIbHO
nonyctumas konuentpauus 111K BemecTsa;
o WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMHUYECKUX MOHATHI W TNPUMEHSATH 3TH
MIOHATHS IPHU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUM;
o UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBieHUS (OpMyNl BEIIECTB U
YPAaBHEHUUM XUMUYECKUX PEAKLINM;
o ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOIO COCTaBa, MPHUHAJICKHOCTHh BEIIECTB K ONPENCIIEHHOMY KJIACCy COCIWHEHHUM I10
dbopmyiam, BHJI XUMUYECKOW CBA3M  (KOBaJEHTHAs, WOHHAs, METa/IMuecKkas) B
HEOPraHUYECKUX COETUHEHMSIX, 3apsj MOHA IO XUMHUYECKoW ¢opmylie, XapakTep cpelbl B
BOJHBIX pPacTBOpPax HEOPraHUYECKUX COCAWHEHUH, THUI KPUCTAUIMYECKONM PELIETKH
KOHKPETHOTO BEILIECTBA;
. packpeiBaTh cMbIch [leprnoanueckoro 3akona J[. M. MenaeneeBa u 1eMOHCTPUPOBATH €I0
MOHUMAaHUE: OMHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyro dopmy [lepuonnueckoit crucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3IMyuaTh MOHATHUS «TJIaBHAs moarpyimna (A-rpymma)»y u «mobodHas



noarpymnma (b-rpynma)», manbie w OONBIINE TEPUOABI, COOTHOCUTH 0003HAYEHUsS, KOTOPHIC
UMEIOTCSI B TIEPUOJUYECKON TaONHIle, C YHCIOBBIMH XapaKTCPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKHUX AJIEMEHTOB (COCTaB U 3apsij sipa, 00I1ee YUCIIO IEKTPOHOB U paclpeeieHue ux
MO0 DAJICKTPOHHBIM CJIOSIM), OOBACHATHL OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U MX COCIMHEHMH B Mpejiesiax MajblX MEPHOJIOB U TJIABHBIX MOATPYMHI C YYETOM
CTPOCHHUS UX aTOMOB;

° KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTraHWYECKHE BEIEeCTBA, XUMHUYCCKUE
peakiuu (110 YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIIoBOMY 3 deKTy, 1o
W3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMHYECKUX DJIEMEHTOB);

o XapakTepu3oBaTh (OMHMCHIBATh) oOOHIMEe U chneuuUYecKue XUMHUYECKHE CBOMCTBa
MPOCTHIX U CJIOKHBIX BEIIECTB, MOJTBEPKAAsi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

° COCTABJIATh YPABHEHUS BJCKTPOJUTUYECKOW JUCCOLMALIMUA KHUCIIOT, IIEJIOYe U COJIEH,
MOJIHBIE W COKpalI€HHBIC YPAaBHEHHSI PEaKIMid HWOHHOTO OOMEHa, YpaBHEHHUS pEaKIUH,
MOATBEPAKAAIONIUX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXK]Y BEHIECTBAMHU Pa3TUUYHBIX
KJ1aCCOB;

° pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM MOCPEICTBOM
COCTaBJICHHUS JICKTPOHHOIO OajlaHca 3THX PeaKIuii;

° MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IMYHBIX YCIOBUSX;

° BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOTO JJIEMEHTa 10 (opmylie COEIMHEHHUS, MAcCOBYIO JOJIO0 BEIIECTBA B
pacTBOpe, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKITUY;

° coOMoaTh TpaBujia TOJIB30BAHUS XUMHUYECKOM mocynoil U J1abopaTOpHBIM
o0opy/noBaHMEM, a TakXKe TMpaBwia oOpalleHuss C BeIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX ONBITOB IO TMOJYYCHHUIO U
coOMpaHMIo Ta3000pa3HbIX BEMIECTB (aMMHUaKa M YIIIEKUCIIOTO rasa);

° MPOBOJIUTh PEAKIIMU, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpoMUA-, HOAUA-, KapOoHaT-, PocdaT-, CUIUKAT-,
cyibdar-, TUIPOKCUI-UOHBI, KATHOHbI AMMOHHMS M HOHBI M3YyYCHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

° MPUMEHATh OCHOBHBIE OIEpalldd MBICIUTEIILHON NESATEIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATHU3AINIO, BEISIBIICHUE IPHYUHHO-CIICICTBEHHBIX CBS3CH — JUIs
M3y4YE€HHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM, €CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS
— HaOJII0JIeHHE, U3MEPEHUE, MOJACITMPOBAHHE, IKCIIEPUMEHT (pPeaibHbI U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HanmeHnoBanue KoanuecrBo DJIEeKTPOHHBIE
Ne Hcnoab3oBanue
Iy | PA3NCIIOB U Tem 4acoB Buabl qesiTe/IbHOCTH 00y4aIOIIUXCH € y4eTOM ofopynoBanusn (undposbie)
II/1I w
nmporpamMmmabi a0o4eil mporpaMMbl BOCIHTAHHS o0pa3oBaTeJIbLHBIE
porp Bceero [ K/p |/ p p porp «Touka pocra» P
pecypchl
Pasznea 1. [lepBoHayaibHble XMMHUYECKHE MOHATHS
Xumus — 5 .
€CClla O BHAYCHNU XUMHUYCCKON HAYKHU B )KU3HHU
Ba)XHast 00J1acTh COBPEMEHHOT0 00IIECTBA, CHOCOOHOCTH BIIAZETh
|1 |ccrecTBosnanns 1 2 JIOCTOBEPHOM HHpOpMAaLKeli 0 MepeoBbIX JOCTUKEHHAX U bubmuoreka [{OK
" | ¥ IpaKTUYECKOU OTKPBITHAX MHPOBO#1 U OTCUECTBEHHON XHMHH, https://m.edsoo.ru/7f41837¢
NeATeTbHOCTH 3aHTEPECOBAHHOCTH B HAyYHBIX 3HAaHUAX 00 yCTPOKCTBE
MHpa U o0IIecTBa
YCJIOBCKaA
Pabora B mapax, QopMuUpOBaHHME NPENCTABICHUS O
COIIMANIBHBIX ~ HOPMax W  IPaBWIaX  MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOU
KOMIICTEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOW, y4eOHO-
HCCIIEOBATENbCKOM,  TBOPYECKOM M JPYIMX  BHIAX Hudporas nadopaTopus
BemecTBa u JIeATENHHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM LudpoBoit maTank Bu6 1 OK
1.2 | xXuMHuyeckKue 20 1 JIESITCIIBHOCTH TIPU BBITOJHCHUH YYCOHBIX, MO3HABATEIbHBIX TEMIEPATYPhI JTATUHOBBII; HOJINOTCKA
https://m.edsoo.ru/7f41837¢
peaxkuuu 3aj1a4, BBIMOJHEHUH XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUH JaTIUK TeMIIePaTyphl
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U TepPMOIAPHbIii
B3aUMOIIOMOIIM B TpOLIECCE ITOH Y4eOHOW esaTeNbHOCTH,
TOTOBHOCTH OILICHHBATh CBOE IOBEACHHE M ITOCTYIKH CBOUX
TOBapHIICH C IMO3MIMU HPAaBCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIIEICTBHH ITOCTYIIKOB;
Hroro no pazneny 31
Pasnen 2. BaxkHelinue npeacTaBuTe 1d HEOPraHMIeCKUX BellecTB
2.1 | Bo3ayx. 10 Becena o uernecooOpazHoM oTHomeHMM K npupone kak | Lludposas nmaGoparopus, Becsl | BuOmmnoTexa 1HOK
KI/ICJIOpOI[. HCTOYHUKY JKH3HM Ha 3emMJjie, OCHOBE €€ CYLIECTBOBAHMS, 3IIEKTPOHHBIE; CBEYa; K0J16a https://m.edsoo.ru/7f41837¢
IMousTHE 06 MMOHMMaHWE IICHHOCTH 370pOBOro W Oe3zomacHoro oOpasza | IJIOCKOIOHHAA 250 mur; oxkka
JUISL COKUTaHUsI BEIIECTB
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XKWU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy ¥ TICHXHYECKOMY 3/I0POBbIO, OCO3HAHHE

OKCHax LIEHHOCTH COOMIOAEHHS MPaBHUi 0€30IaCHOTO IIOBEACHHS NPU
paboTe C BeUIecTBaMH, a TaK)K€ B CUTYalUsX, YTPOXKAIOLINX
3I0pPOBBIO U KU3HU JII0JIeH
Becena o 1menecooOpa3HOM OTHOIICHWH K TPHPOZAE Kak
WCTOYHMKY >XW3HH Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS,
Bonopon. HNOHMMaHHE LEHHOCTU 3J0poBOro u Oe3omacHoro obpasa Lugposas maGopatopus
29 TloHsTHE O 10 KU3HH, OTBETCTBEHHOE OTHONIEHHE K COOCTBEHHOMY Lludposoii pH. mratus ¢ Bubmnuoreka 1HOK
’ KUCJIOTaX U (¢U3MIeCKOMy H IICHXHYECKOMY 3IO0pOBBIO, OCO3HAHHE 3KAUMOM; IIATh XUMUUYECKUX https://m.edsoo.ru/7f41837¢
COMSIX HEHHOCTU COOMIOAEH s MpaBKl 6€30MacHOro IOBeAeHUs Mpy | CTAKaHOB (25 MiI); MPOMBIBAJIKA
paboTe C BeLIeCTBaMH, a TaK)K€ B CUTYalUsX, YIPOXKAIOLIMX
3I0POBBIO U KU3HU JIFOACH
becena o  1enecooOpa3HOM OTHOIIEHMM K HPHUPOJE Kak Lindposas TaGopaTops,
HCTOYHUKY JKH3HH Ha 3emJjie, OCHOBE e¢ CyIIeCTBOBAHHA, TpUGOP U1 OMLITOB C
Bosa. PacTBop. [OHMMaHHe LEHHOCTH 3J0pOBOro M Oe3omacHoro ooOpasa OIIEKTPHYECKIM TOKOM;
23 | Tonstue 06 10 JKU3HH, OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY | MCTOYHMK IIOCTOSHHOIO TOKa: | BHMOJIMOTEKa LHOK
¢du3nueckoMy M IICHXMYECKOMY 310POBBIO, OCO3HAHHE npoOHPKU — 2 IIT. https://m.edsoo.ru/7f41837¢
OCHOBaHHAX LIEHHOCTH COOJIIOJICHUS TIPaBUIJI OE30M1aCHOrO MOBEIEHHUS IIpH | POHYMEPOBAHHBIC; JIyUHHKA;
paboTe C BeUIecTBAMH, a TaK)Ke€ B CUTyalUsX, yTPOXKAIOUIUX CIINPTOBKa,
37I0POBBIO U KU3HU JIOJEH IPOOKK — 2 IIT, MHHIET
Ypok — Wrpa, HampaBl€HHas Ha Pa3BUTHE IO3HABATEIbHBIX
MOTHBOB, Ha [OJY4YEHHE HOBBIX 3HAaHMH 10 XUMHH,
HEOOXOMMBIE JJIsi OOBSICHEHHST HAOIIOJaeMBIX MPOIIECCOB U
SIBJICHUH, I103HABaTENIbHOM, nH(pOpPMaLIMOHHOI U
OcHoBHbIC YUTATEIbCKOM  KyJbTYpbl, B TOM  4YMCIE  HAaBBIKOB Ludposas nabopaTopus
24 KJIaCChI 15 CaMOCTOATENIbHOM ~ paboThl ¢ y4eOHBIMH  TEKCTaMw, udposoii pH. mraTus ¢ bu6mmoreka [IOK
) HEOPTaHUYECKUX CIpPaBOYHON JIMTEPaTypod, MJOCTYHHBIMH TEXHHYECKHMH | 3aKHMMOM; IIATh XMMUYECKUX | https://m.edsoo.ru/7f41837¢
COEIMHEHUI cpeAcTBaMM HMH(OPMAIMOHHBIX TEXHOJOTHMH; HHTEepec K | CTaKaHOB (25 mun); mpombIBasiKa
00y4YeHUIO M TO3HAHHUIO, JIFOO03HATEILHOCTh, TOTOBHOCTh H
CHOCOOHOCTH K €aMOOOpa30oBaHHMIO,  MNPOEKTHOH |
HCCIIEOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M yPOBHS 00yUYeHNUS B JalbHEHIIIEM
Hroro no pazneny 45
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Pasnen 3. Ilepuoanyeckuii 3axoH 1 Ilepuoanyeckas cucreMa xumudeckux 3jiemeHToB /I. U. Menpaeseena.

CTpoeHne aToOMOB. XUMHYeCcKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPe€aKnuu

Iepnonuueckuit Vpok — 6ecelia 0 IEHHOCTHOM OTHOIIEHHH K OTEYECTBEHHOMY
3aKOH 1 KyJIbTYPHOMY, HCTOPUYECKOMY W Hay4yHOMY HACIIE/IHIO,
Hepnonnqecxaﬁ MOHUMAaHMUS 3HAYEHUS XWMHUYECKOW HAyKH B  KU3HHU
31 cCHUCTEMA 10 COBPEMEHHOTO o0111ecTBa, CIIOCOOHOCTH BJIAJETH BbuoauoTekxa ]_[OK
’ XUMHUYECKUX JIOCTOBEpHON HMH(MOpMAIMEed O MEPEHOBBIX TOCTHIKCHHSIX U https://m.edsoo.ru/7f41837¢
snemenTos /1. U. OTKPBITHSIX MHPOBOH u OTEUYECTBEHHOU XUMUH,
MeHzeneesa. 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUSX 00 yCTpoicTBE
CtpoeHue atomMa MHpa 1 o01ecTBa
Ypok — wrpa, HampaBlieHHAs Ha Pa3BUTHE ITO3HABATEIHHBIX
MOTHBOB, Ha TIOJY4YCHHWE HOBBIX 3HAaHUA 10 XUMHH,
HEOOXOIMMBIE JJIsi OOBSICHEHHUST HAOIIOaeMBIX TMPOILIECCOB U
XUMAIECKasT SIBJICHUH, I103HABaTENIbHOM, nH(pOpMaLIMOHHOI U
CBSI3D. YUTATEIBCKOMN vaJ'II:.TypI)I, B TOM UHCJE€  HaBHIKOB [udposas naboparopus
CaMOCTOSATCNIFHOW ~ Pa0OTBI ¢ YYCOHBIMH  TEKCTaMH, Lludposoii pH. mratus ¢ Buoauorekxa L[OK
3.2 | OxucmmTeNbHO- 16 CIIPABOYHOM  JIUTEPATYpOM, JOCTYNMHBIMH TEXHHUUYECKUMHU 3KUMOM; IIATH XUMUYECKUX https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHTCIIL cpencTBaMu HH(GOPMALIMOHHBIX TEXHOIOTUIM; CTaKaHoB (25 MIT); IPOMBIBAIIKa
HBIC pCaKun MHTEpEC K OOYYCHHIO M MO3HAHHMIO, JIOOO3HATEIBHOCTS,
TOTOBHOCTH M CITOCOOHOCTH K CaMOOOPa30BaHUIO, TPOCKTHOM
1 UCCIIEIOBATENBCKOM IeATEIFHOCTH, K OCO3HAHHOMY BEIOOpY
HaTIPaBJICEHHOCTH U YPOBHS 00y4YeHHS B HajbHEHIIIEM
bu6mmoreka [JOK
Hroro no pasneny 26 https://m.edsoo.ru/7f41837¢c
OBIIEE
KOJIMYECTBO 102
YACOB I10
[TPOIT'PAMME
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9 KUIIACC

HanmenoBanu | KosinyecTBo yacoB JJIeKTPOHHBIE
Ne | e pazgesioB n Hcnonb3oBanue u¢posbie
w/n T:)M A B K/ W Buapbl nesiTeJIbHOCTH 00y4aIOIIUXCS € y4eTOM P — (Ig bp )
9] oopa3oBaTejIbHbIC
cero p p paboueii nporpaMMbI BOCIHTAHUS Py P
NpOrpamMmbl «Touka pocra» pecypchl
Pa3znen 1. BemecTBo M XuMn4yeckne peakuuu
VYpok — Gecena 0 IEHHOCTHOM OTHOIIEHHH K OTEYECTBEHHOMY
HOBTOpeHI/Ie " KyJIbTYPHOMY, MCTOPHYECKOMY H HAy4YHOMY HacCJICOuIO,
yriIyOJICHHE NOHMMAaHUs 3HAYCHUs XHMHYECKOH HAyKH B IKU3HH
" bu6nuoreka [IOK
3HaHUU COBPEMEHHOTO ob1ecTsa, CIIOCOOHOCTH BIIAJICTh
1.1 5 1 . . https://m.edsoo.ru/7f41a
OCHOBHBIX JOCTOBEpHOH HMH(OpMaIHeil 0 MepeloBBIX JOCTHKEHUAX H 636
paszenoBs Kypca OTKPBITHSIX ~ MHUPOBOM M OTEYECTBEHHOW  XMMWH, —
8 xacca 3aHTEPECOBAHHOCTH B HAy4HBIX 3HAHHMAX 00 YCTpOWCTBE
MHpa 1 o01iecTBa
VYpok — urpa, HampapjeHHAas Ha Pa3BUTHE MO3HABATEIbHBIX
MOTHBOB, Ha TOJy4YeHHE HOBBIX 3HAHMHA 1O XUMHH,
HEOOXOANMBIC JJIsI OOBSCHEHHS HaOJIONAeMBIX IPOLECCOB U
SIBJICHUH, M03HaBATEIbHOM, WHGPOPMALMOHHOM u
OcHOBHBIC YUTATENbCKOM  KyIObTyphl, B TOM  4YHCI€  HABBIKOB Lndposast naboparopus Eu6 OK
3aKOHOMEPHOCT CaMOCTOATEIBHONH  paboThl ¢ y4eOHBIMH  TEKCTaMH, mpobmpie — 2 . nomoreka 1
1.2 4 - . NPOHYMEPOBAHHBIE; TyYHHKA; https://m.edsoo.ru/7f41a
U XUMUYECKUX CIIPAaBOYHON JINTEPaTypoH, MOCTYIHBIMH TEXHHYECKUMHU CTIHpTOBKa: 636
(3 e ’ —_—
peakuuit cpenctBaMy  MHGOPMALMOHHBIX TEXHOJIOTHIl; HMHTEpec K NpOGKH — 2 I, THHIET
00y4YeHHIO M TIO3HAHUIO, JIF0OOO3HATENFHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K €aMOOOpa3oBaHHMIO,  MPOEKTHOH |
WCCIIEIOBATENBCKON JEeSITebHOCTH, K OCO3HAHHOMY BBIOODY
HAaIpaBJIEHHOCTH M YPOBHs 00y4eHUs B abHEHIIeM
Becema o  menecooOpasHOM OTHONIEHMH K IPUPOAE Kak Llu¢pposas nmaboparopus
3HeKTp0HI/ITI/I‘I WCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, Hudposoit naTumk
eckas NOHUMAHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasza | OIEKTPONPOBOAHOCTH npubop s Bu6 OK
JUCCOIIMALIHSL. JKM3HM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY OTIBITOB C SNCKTPUICCKIM TOKOM, uosmoreka 11
1.3 8 1 1 MCTOYHHUK MOCTOSHHOTO TOKA: https://m.edsoo.ru/7f41a
XuMudeckue ¢u3nueckoMy U IICUXMYECKOMY 3JIOPOBBIO, OCO3HAHHUE HpOGHpKH — 2 1T 636
peakuuu B LICHHOCTH COOJIIO/ICHHS TIPaBMUIJI OE30MaCHOr0 MOBEICHHUS TIPH [OHYMEPOBAHHEIE; Ty UHHKA, —
pacTBopax paboTe ¢ BELIECTBAMH, & TAKIKE B CUTYalHsX, YIPOXKAOLIUX CIUPTOBK;
3JJ0POBBIO U YXH3HH JIFOACH IpO6KH — 2 T, IMHLET
Hroro no paszneny 17
Paznea 2. HeMeTa/sIbI H HX COeMHEHUS
21 OOmas 4 | | Becena o 1eneco00pa3HOM OTHOWIEHHH K TPHPOJE Kak Hudposas nadoparopus bubnmnorexa [JOK
) XapaKTCPUCTUK WUCTOYHUKY J>KM3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, Hudposoii gaTanuk TemmepaTypsl https://m.edsoo.ru/7f41a
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a XUMHUYCCKUX
3JICMCHTOB

MOHMMaHUE IIEHHOCTH 3JI0pOBOr0 M Oe3omacHoro obOpasza
KW3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢u3muecKOMy ¥ TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE

TUTATHHOBBIN 636
VIIA-rpynmsi. HEHHOCTH COOIIOACHNS MPABIII GE30IIACHOTO TOBEIECHHUS IIPH
lamoreHsr paboTe C BeIIECTBAMH, a TAKXKE B CHTYAIUIX, YIPOXKAIOMINX
37I0POBBIO U KU3HU JIIOACH
O6mas VYpoxk — 6ecesia 0 HEHHOCTHOM OTHOIICHUH K OTEYECTBEHHOMY
XapaKTepUCTHK KyJbTyPHOMY, HCTOPUYECKOMY U HAy4yHOMY HAacCJIeIUIo,
A XIMUIECKIX NOHUMAaHHs 3HAa4YeHWs XUMUYECKOM HayKM B O KU3HHU Bu6 OK
COBPEMEHHOT0 oOriecTBa, CIIOCOOHOCTH BJIAJICTh HM(bpuOB as n1abopatopus ubmmotexa Il
2.2 | DIeMEHTOB 6 y » Hudposoii natunk Temneparypsl | https://m.edsoo.ru/7f41a
JIOCTOBEpHOM HMH(pOpMAIeil 0 MepelOBbIX JOCTHKEHUAX U IATHHOBLL 636
VIA-prl}HH. OTKPBITHAX MUPOBOI u OTEUECTBEHHOU XUMUH, —
Cepa u e€ 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOHCTBE
COCAMHCHUSI MHpa U 001IecTBa
O6mas VYpoxk — Oeceia 0 IEHHOCTHOM OTHOIICHUH K OTCYECTBEHHOMY
XapaKTepUCTHK KyJIbTypHOMY, HCTOPUYECKOMY U HAydyHOMY HAaCJIeIUo,
B — NOHMMAaHUs 3HAYeHUs XHMHYECKOH HayKH B IKHU3HH 5 bu6 OK
COBPEMEHHOTO o01ecTna, CIOCOOHOCTH BIIAJICTh umbpuOBaﬂ f1abopaTopui ubmmotexa I
2.3 | anementoB VA- 7 y » Hudposoii natuuk Temnepatypsl | https://m.edsoo.ru/7f41a
JIOCTOBEpHOM HMH(pOpMaIeil 0 MEepeOBBIX JOCTHKEHUAX U IATHHOBLL 636
TpymIBL. A30T, OTKPBITHUAX MUPOBOI u OTEUECTBEHHOU XUMHH, —
ocop n ux 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
COCAMHCHUA MUpa 1 00I1IecTBa
Obmas VYpoxk — Oecesia 0 IEHHOCTHOM OTHOIICHUH K OTCYECTBEHHOMY
XapaKTCPpUCTUK KyJIbTypHOMY, HCTOPMYECKOMY M HAy4yHOMY HACIIEIMIO,
a XUMHYECKUX NOHMMAaHUs 3HAYeHUs XHMHYECKOH HayKH B IKHU3HH
JIEMEHTOB COBPEMEHHOT'0 ob1ecTsa, CIIOCOOHOCTH BIIAJICTh .
3 p 6 6 Hudposas nabopaTopus but6mmoreka [JOK
24 IVA 9 JIOCTOBEPHOI MH(popManueil O MepeloBBIX IOCTIKEHHUIX H [ngposoii narumk Temneparyprt https:/m.edsoo.ru/7f41a
-I'pYyIIIBI. - . TJTATHHOBBIH 636
yFJ’ICpOI{ u OTKPBITUAX MUPOBOU u OTCUYCCTBCHHOU XHUMHH, -
KPEMHHMI U HX 3aMHTEPECOBAaHHOCTH B HAy4yHBIX 3HAHUSAX 00 ycTpoiicTBe
MHpa 1 0011ecTBa
COCAMHCHUA
Wroro no pazpeny 26

Pazgea 3. MeTauibl M HX COeIUHEHU S

3.1

O61mume
CBOIICTBa
METAJLIIOB

Becena o  1enecooOpa3HOM OTHOIICHHH K TPHPOJE Kak
WUCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €€ CYyIIeCTBOBaHUS,
MMOHMMAaHWE I[EHHOCTH 3J0POBOr0 W Oe3omacHoro oopasa
JKM3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(du3rueckoMy U TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHUE
LEHHOCTH COOJIIO/ICHHS TPaBUJI OE30MACHOTO MOBEIEHHUS TPH
paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOUIHMX

[Mudposas madopatopus
Hudposoii gaTank
9JIEKTPONIPOBOIHOCTH MPHOOP TS
OITBITOB C AJICKTPHYECKUM TOKOM;
HCTOYHHK MTOCTOSHHOTO TOKa:
NpOOMPKH — 2 IIT.
MIPOHYMEPOBAHHbIE; CTUPTOBKA;

bubnuoreka [JOK

https://m.edsoo.ru/7f41a
636
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3II0OPOBBIO W )KA3HU JIFOJICH

Becena o menecooOpa3sHOM OTHOLIEHHM K IPUPOJE Kak
HUCTOYHUKY JXU3HM Ha 3emjie, OCHOBE €€ CyIIECTBOBAaHHS,
MOHNUMaHWE IIEHHOCTH 3JI0pOBOrO M Oe3omacHoro obpasza

Baxueiinme
’KM3HU, OTBETCTBEHHOE OTHOIICHHUE K co6CTBeHHOMy Hp06KH — 2 1T, DMHIET Bubnnorexa HOK
3.2 | MeTanabl U UX 17 https://m.edsoo.ru/7f41a
(¢u3nIeckoMy H TICHXHYECKOMY 3IO0POBBIO, OCO3HAHHE 636
COCIMHEHNA LIEHHOCTH COOJTFOJICHHS TPaBHII OE30MaCHOTO MTOBENEHHS TIPH E—
paboTe ¢ BemecTBaMH, a TaKKE B CHTYalHAX, YIPOKAFOIINX
37I0POBBIO U KU3HU JIFOACH
Wroro no pazaeny 21

Pasnea 4. Xumus 1 oKpy:Kawumias cpeaa

becena o 1uenecooOpazHOM OTHOIIEHMHM K MPHUPOJAE Kak
WUCTOYHUKY J>KM3HM Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS,

[Mudposas madopatopus
udposoii gaTank

BemectBa n MMOHMMAaHWE I[EHHOCTH 3JI0POBOr0 M Oe30macHoro oobpasa IEKTPOIPOBOIHOCTH PUGOP TS Butmorexa LIOK
4.1 MaTepuaibl B 4 JKU3HHM, OTBCTCTBCHHOE OTHONICHHE K COOCTBEHHOMY OTIBITOB C HIEKTPUYECKHM TOKOM; hitos://m.edsoo ra/Tf41a
KU3HU (¢u3nYeckOMy H TICHXHYCCKOMY 3I0POBBIO, OCO3HAHHE HCTOYHHUK IOCTOSHHOI'O TOKA: — :
yeJioBeKa LIEHHOCTH COOJTIOJICHHS MPaBHII OE30MaCHOTO MOBEICHHS MPH POOUpPKU — 2 IT. 636
paboTe c BemecTBaMu, a TaKXKe B CHUTYAIHAX, YTPOKAIOMINX NPOHYMCPOBAHHBIC, CTIMPTOBKA,
3JI0pPOBBIO ¥ XKH3HH JIFOJIEH pOOKK — 2 LT, NMHLET
Wroro no pazgeny 4
OBIIIEE
KOJIMYECTBO 63
YACOBIIO

[TPOTPAMME
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