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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma yueOHoOrOo Tmpenmera «BBegeHue B XuUMHUIO» Mg 7 KIACCOB
COCTaBJIeHa Ha OcCHOBe @DenepansbHOTO TrOCYJIapCTBEHHOTO 00pa3oBaTEIBLHOTO
CTaHJapTa OCHOBHOTO o00mmiero ooOpa3oBanus, mnporpamMmbl mo xumumu O. C.
[Nabpuensna (O. C. IN'abpuensn, U. B. Axcénona, U. I'. OctpoymoB «IIpumepHas
mporpamMma Kypca XxuMuu s 7 kiaacca» — M. : [IpocBenienue, 2021). a Takke Ha
OCHOBE (peiepaabHON pabodeil mMporpaMMbl BOCITUTAHUS U C YIETOM KOHIICTIIIUH
npenojaBaHusl y4eOHOro MpeaMeTra XUMHsSL B 00pa30oBaTENIbHBIX OpraHU3aIUIX
Poccuiickon ®@enepanumu.

OOHOBJNIEHHE WIKOJIBLHOTO OO0pa3oBaHUsA, B TOM YHCJIE XHUMHUYECKOTO,
HampaBJICHO Ha CO3JJaHUE OINTHUMAJbHBIX YCIOBUH ISl  yJOBJICTBOPECHUS
MOTPEOHOCTEN KaXJIOro y4yeHuka, sl (OPMHUPOBAHUS €ro BCECTOPOHHETO
HHTEpEca, JJIsi pa3BUTHS YEIOBEKAa C HOBBIM YPOBHEM CO3HAHHS, AKTHBHO
Y4acCTBYIOIIETO B MPeoOpa3oBaHMM MHPA, CIHOCOOHOTO K CaMOOIIEHKE U
KpUTHYeCKOMYy MbIuieHu0. CoepkaHrue Kypca XMMHUHM KaK y4eOHOIo mpeamera
dhopMupyeTcs, UCXOAd M3 OOMMX Iieneil 00pa3oBaHUs, BOCIIMTAHUS W Pa3BUTHS
JUYHOCTH, BKJIIOYAIOMNX (OPMUPOBAHHWE HAYYHBIX B3IVIS0B Ha MPUPOAY H
00IIIECTBO, IIEHHOCTHBIX COIIMAIbHO-3HAYNMbIX OPHUEHTAIUM, IPUBUTHE I'yMaHHBIX
B3IJISIIOB HA OKPY’KAIOIIYIO JEHCTBUTEIHHOCTD.

XUMHUYECKHE 3HAHUSI HEOOXOJUMBI KaXXKJOMY YEJIOBEKY, OHH OIpPEAEIISIOT
palMoHANbHOE TOBEJICHUE YEeJIOBEKa B OKpYXarolled cpeae, HeoOXOIUMBI B
MOBCEHEBHOM kM3HU. [ TaBHOW MpoOIeMoil B MpEnolaBaHUN XUMHH SIBIISICTCS
MEePErpy>KEHHOCTh Kypca OCHOBHOM WIKOJIbI. PemuTth 3Ty mpobsieMy MOXKHO C
MOMOIIIBI0 TIPOIENeBTHYECKOr0 Kypca. HeoOxoaumMocTh ero BBeACHUS BbI3BaHa
HECKOJbKUMH IPUYNHAMM:

1. CIOXXHOCTHIO MPOTPAMMHOT0O MaTepHuaa,

2. COKpallleHHEeM KOJINYECTBA y4eOHBIX YACOB,;

3. YMCHBIIICHHUE KOJIMYECTBA XUMUICCKOTO IKCIIEPUMEHTA Ha YPOKaX;
4

WCKOKEHUEM 3HAHUM IIKOJBHHUKOB, IMOYEPHHYTHIX K3 CPEACTB MACCOBOU
uHpopManuu emni€ 10 3HaKOMCTBA C TIPEAMETOM « XHUMHUS.

Peanuzamuss mnpeamera  crnocoOCTBYET — MOBBIMIEHWIO  MOTHBALMM U
MO3HABATEJIbHOM aKTUBHOCTH OOYYAIOUIMXCs MPU M3yUYEHWH OCHOBHOTO Kypca
xumuu. [lponeneBTHUECKU KypCc XUMHUU XOTSI M HOCUT OOILEKYJbTYpHbBIN
XapakKTep U HE CTABUT 3aJ1auy Npo(ecCHOHaIbHOM MOATOTOBKY 00YYaOIIUXCsl, TEM
HE MEHEee MO3BOJISIET UM ONPENEIUTHCA ¢ BHIOOPOM npoduis o0ydeHHs B cTapuiei
mkose. g goctukeHuss oOpa3oBaTeNbHBIX PE3yJIbTATOB HA OCHOBE CHUCTEMHO-
JEATEIIBHOCTHOTO MOAX0/1a, KOTOPBIN ABJISETCA OJHUM U3 OCHOBHBIX MEXaHU3MOB
peammzanuu @I'OC OO0, MOKHO HCIOIB30BATh TEXHOJOTHUIO AEATEIHLHOCTHOIO
metona (TAM) — negarornyeckuit MHCTpyMEHTApHUI yUUTENs, CTIOCOOCTBYFOIIHIA



BKJIIOUCHHUIO OOydYaromuxcsi B ydeOHYIO JesiTeIbHOCTh Ha OCHOBE METOoja
pedIekCUBHOM caMOOpraHu3aliy AJisi yCBOCHUS TITyOOKHUX M MPOYHBIX 3HAHUH 10
peIMETY.

Heab yyeOHOro npeamera

dopMupoBaHUE y O00YYaIOIIUXCS YMEHUS BUACTh U MOHUMATh 1IEHHOCTbH
oOpa3oBaHUsl, 3HAYUMOCTh XHUMHUYECKOTO 3HaHUS Il KaXJOro ueJoBeKa
HE3aBUCUMO OT €ro NpopeCcCUOHAIBHON NEATENHHOCTH; YMEHHUS pa3inyaTh (GaKkThl
U OILICHKH, CPABHUBATh OIICHOYHBIC BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSIMU
OLICHOK U CBSI3b KPUTEPUEB C OINPEACICHHOM CHUCTEMOM II€HHOCTEH,
dbopMyIupoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

@®opMupoBaHue y oOydarouuxcsl LETOCTHOTO MPEACTABICHHUS O MUPE U
pOJII XUMHUU B CO3JJaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHUHBI MHPA;
YMEHHUSI OOBSICHATh OOBEKTHI U MPOIECCHl OKPYKAIOMIEH JACHCTBUTEIBHOCTH —
MPUPOIHOM, COLIMAIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, UCIIOB3YS ISl 3TOTO
XUMUYECKUE 3HaHUS, MPUOOpeTeHrne OOyYaroUMMUCS OIMbITa Pa3HOOOpa3HOMN
NEeSATEIbHOCTH, TO3HAHUS W CAMOIIO3HAHMUS; KIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHTHOCTEN ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE MJIs1 PA3IUYHBIX BUIOB
NESATEIbHOCTH: PEIICHUs NpoOJieM, MPUHITHS PEIICHHWM, TMOUCKa, aHalu3a u
00paboTku MH(OpMAIMK, KOMMYHHKATUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpEHUH,
COTPYJIHHUYECTBA, 0€30IaCHOTr0 00paIIeHUs C BEILIECTBAMU B IOBCEIHEBHON KU3HU.

3agayu yueOHOro npeamera
OO6pa3zoBarebHbBIC:

dbopMupOBaHHE  CHCTEMBl ~ XHMHUYECKMX  3HAaHMM  Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHOW KapTUHBI Mupa; Pa3suBaromue:

pa3BUTHE JUYHOCTU OOYYaIOIIMXCS, UX HWHTEIJIEKTYaJlbHO€ W HPABCTBEHHOE
COBEpPIICHCTBOBaHUE, (POPMHUPOBAHUE Y HUX TyYMAHUCTHUUYECKUX OTHOIIEHUU U
HKOJIOTHYECKH 1€JI€CO00Pa3HOTO MOBENCHUS B OBITY U B TPYIOBOM JESITEIHHOCTH;

BocnurarenpHbBIE:

-bopMupoBaHue  yMmMeHud  Oe3omacHOro  oOpailleHHss ¢ BeIeCTBaMHu,
UCIOJIb3yEMbIMH B TOBCEAHEBHOM KM3HU; BbIPAOOTKA TOHUMAaHUs 00IECTBEHHON
NOTPEOHOCTH B Pa3BUTHM XUMHH, a TaKkKe (OPMHUPOBAHUE OTHOILICHUS K XUMUU
KaK K BO3MOXKHOM o0nacT OyAyiel NpakTUYECKON AesITeIbHOCTH.

OO0mas xapakTepucTUKa Yy4e0HOIr0 npeamera.

B cootBercTBUM ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o00Iero oOpa3oBaHUs ydJalluecs JOJDKHBI OBJIAJCTh
TaKMMH TI03HABATEILHBIMHU YUYCOHBIMU JEHCTBUSIMH, KaK:

yMeHue GopMyIupoBaTh MPOOIEMY U THIIOTE3Y,



CTaBUTL 1OCJIM W 3aJda4d, CTPOUTH IUIAHBI JOCTHUIKCHUA ueﬂeﬁ H PCHICHUA
IMOCTABJICHHLIX 3aJ1a4, IIPOBOJUTH SKCIICPUMCHT M Ha €TI0 OCHOBC ACJIATh BBIBOJbI 1
YMO3aKII4YCHU:A, IPCACTABIIATE UX U OTCTANBATHL CBOIO TOUYKY 3PCHU.

KpOMe 9TOI0, y4dalmuecCsa IOOJDKHBI OBJIAACTL IIPUCMAMH, CBA3aHHBIMU C
OIIPCACICHUCM TTOHSITHI: OIrpaHUYMBATL HX, OIIMCbBIBATb, XAPaAKTCPHU30BATbH H
CpaBHHUBATh. CJ'ICI[OBaTeJ'IBHO, IIpu U3y4CHUN XNMHUHU B OCHOBHOM IIIKOJIE ydamucecs
JOJDKHBI OBJIAJACTD y‘-I€6HBIMI/I I[CflCTBH?IMH, IIO3BOIAOINIMMKW MM JOCTHYb
JIMYHOCTHBIX, ITPCAMCTHBIX U MCTAIIPCAMCTHBIX O6p&30BaTeJH>HI>IX PE3YJIbTATOB.

[Ipepyaraemass mporpaMma IO XUMHU PAcKpbIBaeT BKIIAJ Y4eOHOIO
IpeaMeTa B JOCTHXKEHHE IIeJIed OCHOBHOTO 00Iero oO0pa3oBaHUsl U OMpEEseT
BOKHEHIINE Co/iepKaTEIbHbIC TUHUU MTPEIMETA:

BEIIIECTBO, 3HAHUS O COCTABE U CTPOCHHMH BEIIECTB, MX BAKHEHITNX (DU3UUECKUX U
XAMHUYECKUX CBOMCTBAxX, OMOJIOTUUECKOM JCHCTBHUU,

XUMHYECKas peakiuss — 3HaHUA OO0 YCIOBHSAX, B KOTOPBIX IIPOSBIISIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, CIOCO0AX YIpaBICHUS XUMHUYCCKHUMHU
IIPOIIECCaMH;

MPUMEHEHUE BEIIECTB — 3HAHUS M ONBIT MPAKTUUYECKON JESITEIBHOCTH C
BEIIIECTBAMHU, KOTOPbIC HAaUOOJIEE YaCTO YINOTPEOISIIOTCS B IOBCEIHEBHOM JKM3HU,
IIUPOKO KUCTIOIB3YIOTCS B MPOMBIIIIIEHHOCTH, CEJIbCKOM XO03SICTBE, HA TPAHCTIOPTE;

A3bIK XMMUHU — CUCTEMA BaKHEUIIUX [TOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHU
OMUCHIBAIOTCSI, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM
YHCJIC€ U TPUBUAIBHBIC), XUMUYECKHE (POPMYJIBI U YPaBHEHHUS, a TaKKe MpaBUiia
nepeBoia UHPOPMAIUU C ECTECTBEHHOTO SI3bIKA HA SA3BIK XUMHUH U 0OPaTHO.

[Tpu oTOOpe comeprkanus, KOHKPETU3UPYIOIIETO MPOTPaMMy, YIUTHIBAJIOCH,
yTOo Tmepes oOmuM 00pa3oBaHMEM HE CTOMT 3ajada MpogecCUOHANTbHOU
HOArOTOBKM  OOywamomuxcs. OTO ONpEeAeTIo IOCTPOCHHE Kypca Kak
OOIIEKYJIBTYPHOT0, HAIIPABJIEHHOTO, MIPEXK/IE BCET0 Ha (POPMHUpPOBAHUE U Pa3BUTHE
UHTEepeca K M3YYCHHUIO XMMHUHU. YUYTeHa OCHOBHAsl OCOOEHHOCTh MOJPOCTKOBOIO
BO3pacTa — Hayajo I[epexoja OT JEeTCTBa K B3POCIOCTH, KOTOPBIN
XapaKTepU3yeTCsl pa3BUTHEM MTO3HABATEIBHOMN Cephl.

Ha »tame ocHoOBHOro oOmIEro cpeaHero oOpa3oBaHUS IMPOUCXOJUT
BKJIIOUEHHUE OOYyYarolMXCs B MPOCKTHYIO M HMCCIIEAOBATEILCKYIO JEATEIbHOCTD,
OCHOBY KOTOPOM COCTaBJIIOT TaKW€ YHHUBEpCaJIbHbIE y4eOHBbIC ICHCTBUS, Kak
YMEHHE BHUCTh MPOOJEMbI, CTABUTh BOMPOCHI, KJIacCUPUIIMpPOBaTh, HAOIIOIATh,
MPOBOAUTL OKCIEPUMEHT, JieJlaTh BBIBOJBI M YMO3AKIIOUEHUs, OOBSICHSTH,
JIOKa3bIBaTh, 3alUINATh CBOU HJEH, JaBaTh omnpejencHus nouarusM. Cromaa ke
OTHOCSITCSL TPUEMBI, CXOJHBIE C  OMNPEICICHUEM [MOHATHI:  OMKCAHUE,
XapaKTepUCTHKA, Pa3bsICHEHHE, CpaBHEHHE, pazinudyeHue. PopMupoBaHUE 3THX
YHUBEPCAIBHBIX YUEOHBIX JNEWCTBUM HAYWHAETCS €€ B HAYAIBHOW IITKOJE, a B



KypCC XUMHNHU OCHOBHOM IIIKOJIBI IMPOUCXOOUT UX PA3BUTUC U COBCPIHICHCTBOBAHUC.
B cBs3u ¢ aTuM PE3CPBHBIC YaChI INTAHUPYCTCS UCITIOJIb30BATHL HA q)OpMI/IpOBaHI/Ie 141
Pa3BUTHC YMGHI/II‘;1 HpOGKTHOI\/’I 151 I/ICCJIG,Z[OBaTeJIBCKOﬁ ACATCIIBHOCTH, YMCHHC
BUACTH HpO6JI€MI>I, ACJIaTb BBIBOABI 1 YMO3AKIIFOUCHU .

MecTo npeamera B yqeﬁHOM IJ1aHe

CornacHo ytBepxkaeHHOMY yueOHoMmy many MBOY COII Ne29 nHa
U3Yy4YEHHUE MPOMEIEBTUUECKOT0 Kypca « BBeeHue B XuMuio» B 7- Kjlacce OTBENICH
1 gac B Hexemto, Bcero — 34 yaca.

COJAEPKAHUE OBYUYEHUA

I'naBa |. [Ipeamet «BBeneHre B XUMHUIO» U METOJIBI €70 U3YUYEHUS. 3HAUYECHUE
XUMUHU B KU3HU COBPEMEHHOTO uesioBeka. Tena u BemecTBa. CBOWMCTBA BELIECTB.
[IpumeHeHnEe BELIECTB HAa OCHOBE HMX CBOMCTB. fIBIIEHMS, IPOUCXOAALIUE C
BemectBaMu. DuU3WUECKHUE SBICHUS MW XUMHYECKHE peakuuu. BemlecTsa,
YYacCTBYIOIIKME B PEAKLIMU: UCXOJHBIE BEIIECTBA U NPOAYKThI peakunu. [Ipuznaku
XUMHYECKUX PEaKLMi: N3MEHEHUE 1[BETA, BBINAJCHUE WIM PACTBOPEHUE OCAIKa,
BBIJICJICHUE Ta3a, BBIICJICHUE WM IOIJIOLIECHUE TEIUIOTHI U CBETA, IOSBIICHUE
3amaxa. HaOmroneHne M SKCIepUMEHT B XuUMUHU. M3ydyeHuwe miaMeHu cBeud U
cnupToBKkU. ['mmore3a u BwIBoA. OdopmiieHHe pe3yabTaTOB JKCIEPUMEHTA.
IIpakTueckas padota. 3HAKOMCTBO C jJabopaTopHBIM 00opyaoBaHueM. [IpaBuia
TEXHUKU O€30MacHOCTH Mpu padoTe B KaOuHeTe (J1abopaTopuu) XUMUH.
HemoHctpauuu. Buaeodpparmentsl u cmaiiapl «Erumer — poauHa XUMHUN.
Kosutekuus CTEKISTHHOM XUMUYECKOM ocyAbl. Kosutekuus u3aenui u3 alroMUHUS
M ero criaBoB. [lomydyeHue yrieKuciaoro rasa M €ro B3auMOJICHCTBUE C
M3BECTKOBOM BOJIOW. B3ammopjencTBue pacTBOpa MUIIEBOM COJBI C YKCYCHOM
KUCJIOTOM. B3ammonencTtBue pacTBOPOB MEIHOIO KyIOpOCa M HAIIATBIPHOTO
cupta. [lomxuranue mepctssHoi HuTu. JlaGopaTopHble omnbiThl. M3ydeHue
CTPOEHUS TIJIAMEHU CBEYM U CIIMPTOBKH.

I'maBa Il. Crpoenue BemiecTB M uX arperatHbie cocTossHUs CTpoeHue
BelecTB. bpoyHoBckoe nBukenue. duddysus. Atombel. Monekyibl. OCHOBHbIE
ITOJIO’KEHMS] aTOMHO-MOJIEKYJISIPHOTO yueHHus. FMonbl. BeniecTsa MOJIEKYJIApHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI. ATperaTHble cOCTOSsIHUA BeecTB. ['a3bl. KuakocTu.
TBEpable BeliecTBa. B3auMHble mepexoabl MEXAy arperaTHbIMU COCTOSHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuMalius) v aecyOoaumariusi, KOHJICHCAIUs U UCTlapeHue,
KpUCTaJUIM3aus U riasieHue. Jlemonctpauuu. uddys3us nepmanranara Kaius B
Bojie. CoOupanue npudopa Ajs MoJIy4eHUs ra3a i IpoBepKa ero Ha repMETUYHOCTb.
Bosronka cyxoro napaa, wuoga wiM HadTanuHa. JlabopaTopHbIE OMBITHL
Habmronenue 3a OpOyHOBCKMM JBHMKEHHEM (JIB)KEHHE YacTHUIl TYIIM B BOJE).
Jubdys3us komMnoHeHTOB ae3oiopaHTa B Bo3ayxe. Juddysus caxapa B Boje.
ArperatHble COCTOSIHUS BOJBI.



I'masa I1l. Cmecu BemecTB, ux coctaB UncThie BelecTBa U cMecH. YHUCThIe
BeIlleCTBA U cMecH. [ OMOreHHbIe U TeTeporeHHbIe cMecH. ['a3000pa3HbIe, JKUIAKHE
u TBEpAbIe cMecu. ['azoBbie cmecu. Bo3ayx — npupojiHas razoBas cMech. CocTaB
Bo3ayxa. OObEMHAs 1011 KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIIEHHE 00bEMa
JJAHHOTO rasza K obmemMy o0béMy cMmecu. Pacu€Tbl ¢ MCIOIB30BAaHUEM ITOHSITHUS
«00BEMHAS OJIST KOMIIOHEHTA CMech». MaccoBast 10151 paCTBOPEHHOTO BEIIECTRA.
[ToHsiTHE O KOHUEHTpauMu pacTtBopa. MaccoBas 10Js PaCTBOPEHHOTO BEIIECTBA
KaK OTHOIIEHHE MACChl PACTBOPEHHOTO BEIIECTBA K Macce pactBopa. Pacuérsl ¢
WCIIOJB30BAaHUEM TIOHSATUSI «MaccoBasi JIOJsl PACTBOPEHHOTO  BEIIECTBAY.
[Ipaktrnueckass padorta. [lpuroroBieHue pacTtBopa € ONpPENEIEHHON MacCOBOMR
JIOJIe pacTBOPEHHOro BemecTtBa. MaccoBas gonss npumecu. llonsthe o
TEXHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O mpumecH. MaccoBast 107
npuMecu. Pacy€Tbl ¢ HCMOJIb30BaHWEM TMOHATHUS «MAccoBasi JOJS MPUMECH».
JemoHnctpanuu. Paznuunbie oOpasisl Mpamopa. Kosuiekius MuHepaaoB U TOPHBIX
nopo. Buaeodparment no obHapyxeH10 00bEMHOM 1011 KUCJIOPO/ia B BO3IyXE.
Buneodpparmentsl u ciaiiapl MpaMopHBIX apTedakToB. Kosulekiius OBITOBBIX,
KOHJIUTEPCKUX W MEIMIIMHCKUX cMmecei. OOpas3ilbl MEIUIMHCKUX M ITHIIEBBIX
PacTBOPOB € YKa3aHHEM MaCCOBOM 1071 KOMIIOHEHTA. BujeodparMeHThI U Cai bl
W3EJINI U3 BEIIECTB 0CO00N YMCTOTEIL.

I'naBa V. ®uznueckue siBiaeHUs B XUMUM HekoTopeie criocoObl pa3aesieHus
cmecelt. Pa3nenenne cmeceir Ha OCHOBE pas3au4uii B (GU3HMUECKUX CBOMCTBAX UX
KoMItoHEeHTOB. OTcrauBanue u nekantamnus. Llearpudyruposanue. dunbrpoBanue
B Jiaboparopuu, B ObITYy W Ha mpou3BoACTBe. PuiabTpoBaHwe U (UIBTPAT.
YcranoBka a1 GUIBTPOBAHUS U TIpaBUia paboThl ¢ Hel. brITOBBIE DUIBTPHI AJIs
BOJbI. AncopOnus. YcTpoicTBO mpoTuBorasza. JIMCTUIIAIMS, WIIM TIepEeroHKa.
JuctunmmupoBanHas Boga u e€ monydeHue. Ileperonka HedTu. HedrenpoaykTsl.
[IpakTueckast pabota. BeIpamuBaHue KpPUCTAIOB  COJIM  (JOMAITHUN
skcriepuMenT).  [lpakthueckas  pabora. OuncTKa  MOBApE€HHOM  COJIM.
JemoncTpauuu. Paznenenrne cmecu MOpPOUIKOB Kejne3a U cepbl. OTCTauBaHUE U
JEKAHTALIMsI U3BECTKOBOTO MOJIOKA, MJIM B3BECH MeJa B Boje. Paznenenue BoaHoOU
CMECH  pacTUTEIBHOrO Macjla C TOMOIIBIO  JEIUTEIbHOM  BOPOHKHU.
[lentpudyrupoBanre (Ha HeHTpUPYre WM C TOMOIIBIO BUIACO(pPArMEHTA).
Komnekmust cnaiijoB OBITOBBIX M MPOMBIIUICHHBIX MPUOOPOB, B KOTOPBIX
MpUMEHSIeTCS IeHTpUyTrupoBaHue. Y CTaHOBKA JuIsl GUIBTpOBaHUS U €€ padoTa.
Komnekius ObITOBBIX (QUIBTPOB. AnCOpOIMs KyKypy3HBIMHU IMajlOYKaMHU IMapoB
naxyuynx BemecTB. KoJUleKuus MOBSI30K M PECHHUPATOpPOB. YCTAaHOBKA st
MEPETOHKH JKUIKOCTEH W e€ paboTa (MOdMydeHHE AUCTHILTUPOBAHHOW BOJIBI).
Buneodparment «PexkTudukanuonHas KOJIOHHA He(TenepepadaThIBAIOIIETO
3aBojma u cxema e€ yctpouctBay. Komnekuus «HedTs u HEDTEmPOTyKTHI.
JlaGopatopHbie onbIThl. DIOTALMS CEPBI U3 CMECH C PEUHBIM MTECKOM.



I'maBa V. CocraB BemecTB. XUMUYECKHE 3HAKU U (POpMysIbl XUMHUUECKHE
AJeMeHThl. BemiectBa MOJEKYJISPHOTO M HEMOJICKYJISIPHOIO  CTPOCHHS.
XUMHUYECKHAM BJIEMEHT KaK ONPEICIEHHBIN BU aTOMOB. XMMUYECKHUE JIEMEHTHI B
npupojie. DJIEMEHTHBIM COCTaB IUIAHEThI 3eMJIsl U €€ Ie0JIOTHYECKUX 000JIOYECK.
[IpocThie M CIOXXKHBIC BeIIeCTBA. AJUIOTPONHS M aJIOTPOITHBIE MOJHM(UKAIUH.
XUMUYCCKHE 3HAKM M XUMHUYCCKHE (OpMyNbl. XUMHUYECKHE CHMBOJIBI, HX
MIPOM3HOIIIECHUE W Ha3BaHMWA. DTHUMOJOTMYECKHE Hadala Ha3BaHUM XUMHYECKHX
aneMeHToB. Tabnuia xuMmudeckux 3memeHToB . 1. MenpaeneeBa u e€ CTpykTypa:
nepuoAbl (OonbplIMEe W Malible) U TPYNIbl (IJIaBHBIE U MOOOYHBIEC MOJTPYIIIHI).
OTnenpHble TPYNIBI XUMUYECKUX AJIEMEHTOB: IIEJIOYHbIE METAJLIbl, TaJOTCHBI,
OylaropojiHple Ta3bl. XuMuueckue GopMynasl uU  (QOpMyJIbHBIE  €IUHUIIBL.
KoadduumenTs u nagaexcol. MHGOpMaIys, KOTOPYIO HECYT XMMUYECKUE CUMBOJIBI
1 popmyibl. OTHOCHUTENIBHBIC aTOMHAs U MOJICKYJIsIpHAss Macchl. OTHOCHUTEIIbHAS
aTOMHasi Macca Kak BeJIMYMHA, MOKAa3bIBalolllas, BO CKOJBKO pa3 Macca aTroMa
JAHHOTO DJJIEMEHTa OoJIbllie Macchl aroMa Bojopojaa. OTHoCUTEIbHAs
MOJICKYJIsIpHAsg Macca U €€ HaxokJeHue. MaccoBasi 1071 dJIEMEHTa B CIIOKHOM
BemecTBe. JlononmauTenpHas nHGOpMaIns, KOTOPYIO HECYT XUMHUYECKHE (DOPMYIIBI.
Hemonctpanuu. BuaeodbparMeHTsl W claiiapl  «OJIEMEHTHBIM  COCTaB
Tre0JOTHYECKHX  00ojoYeKk 3eMian». AJjoTpomus Kuciaopoga. Mojenu
(mapoctepxxueBbie U CtTroapTa—bpurieda) MoaeKysl pa3auyHbBIX IPOCTHIX U
CIOXHBIX BemlecTB. TaOmuma xumuueckux »djemeHToB JI. M. MeHnneneena
(xopoTKoneproHkIi BapuanT). [oprperst 1. 5. Bepuemmyca u JI. V1. Menneneesa.

I'maBa VI. ITpocteie BenecTBa MeTamibl. MeTasuibl: XUMHUYECKUE JIEMEHTHI
Y IPOCThIE BeUIECTBA. MeTalllbl U CIUIaBBl B MCTOPUM YEJIOBEYECTBA: MEIHBIN,
OpOH30BBI U JKeJNE3HBbIH BeKa. 3HAYeHHE METauIoB U cmjaaBoB. OOmue
¢busnueckue cpoiicTBa MeTawioB. [IpencraButenu  mertamioB.  JKemneso.
TexHuyecku YHCTOE M XMMHYECKHM 4YuCcTOoe Xkene3o. JKene3o — OcCHOBa
COBPEMEHHOW NPOMBIIIJIEHHOCTH M CEIbCKOro xo3daiicTBa. CIUIaBbl JKelesa:
YyTYHBI 4 cTanu. [lepenenbHblid U INTEUHBIA YyTyHBI, UX 3HAYEHUE. Y TJIEPOAUCTAs
Y JIETHPOBAaHHAs CTAJIN, UX 3HaueHue. [lonsatre o 4€pHOM 1 IBETHOM METAJLTYPTHH.
AsromuHuN. McTOpHs NpOMBIIIIIEHHOTO NMPOU3BOACTBA amomMuHus. [Ipumenenne
AIIOMHMHHUS Ha OCHOBE CBOMCTB. 30JI0TO. POib 30510Ta B HCTOPUH 4YEIIOBEYECTBA.
30JI0TO — METAJUI I0BEIUPOB U ATAJOH MUPOBBIX JIeHeT. [ [puMenenue 30mo0ta Ha
OCHOBe cBOMCTB. OJIOBO, €ro CBOKCTBA M MPUMEHEHHE. AJIJIOTPOIHS 0JIOBA: CEPOE
u Oenoe omnoBo. «OnoBsiHHas yyma». Hemeramnsl. IlonmoxeHue 31eMEHTOB-
HemerauioB B Tabmuie Jl. Y. MenneneeBa. bmaropognbie raspl. ANOTpOTHS
kuciopoga. CpaBHEHHE CBOMCTB IMPOCTBIX BEUIECTB METAUIOB M HEMETAJUIOB.
[TpencraButenu HemetamuioB. Pochop U €ro aIOTPONHbIE MOIUDUKALIMH.
CpaBHeHue CBOMCTB Oenoro u kpacHoro gocdopa. O6mactu npumeHeHus Gocdopa.
Cepa u obnactu e€ mpuUMEHEHHUs. YTJEpOJ, €ro aJuIOTPOIHbIC MOJIU(PUKAIIIU
(asima3 1 TpaduT), KX CBOMCTBA U IPUMEHEHHUE. A30T, €ro CBOMCTBA U MPUMEHEHUE.
Jemonctpauuu. Komekiusi MmeTaiioB U cijiaBoB. BugeodparMeHTsl U crnaiabl



«MeTtannbl U CIUIaBbl B HICTOpUH YesnoBedecTBa». Komtekuusa «HyTryHbl U cTammy.
BuneodparmenTsl u ciaiiibl «XyA0KECTBEHHbIC U3JIEIUS U3 YyTyHA U CTaJM».
Komnekuus n3nenuit u3 ajltOMUHUS U €ro CIjiaBoB. BumeodparMeHTsl U ciailabl
«3070TO0 — Marepual OBEJIUPOB U MUPOBBIE JEeHbIM». Kouekuus u3aenuil u3
onoBa. Buneodparment «Ilasauey». Komnekius HeMeTasIOB — MPOCTHIX BEIIECTB.
Buneodparment wimm cmaiin «Kucimopog — BEMIECTBO TOPEHUS W JIBIXAHHSD.
[Toxyuenne Oemoro ¢ochopa m H3ydeHHE €ro CBOMCTB. BmmeodparmeHTs U
CIaiabl «AJUIOTpONUA yriaepoaa». Moeln KpUCTaUIMYECKUX PEIIETOK ajiMa3a v
rpaduta. Komrekius «AKTUBUPOBAHHBIA yTOJb W OOJACTH €r0 MPUMEHCHHS.
['openue cepsl u pochopa. JlabopatopHbie ONbITH. O3HAKOMIICHHE C KOJIICKIIUCH
METAJJIOB U CIIaBOB. O3HAKOMIJIEHUE C KOJUIEKIIMEN HEMETAIIIOB.

I'nmaBa VII. Cioxueie BemecTBa. BaneHTHOCTh. BaneHTHOCTh Kak CBOMCTBO
aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTa COEAUHSATHCS CO CTPOrO OMpPEAECIEHHBIM
YUCJIOM aTOMOB JAPYroro XUMHYECKOI'O 3JIEMEHTA. DJIEMEHThl C MOCTOSHHOW U
MEPEMEHHON BaJICHTHOCTHIO. BbiBOI (hopMysbl COeAMHEHHS IO BaJECHTHOCTH.
Hasanue coenunenus o BaieHTHOCTH. Okcuibl. OKCHUJIBI ¥ cTIOCO0 0Opa3oBaHus
ux Ha3BaHui. OKCHUJIIBI MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOTO cTpoeHus. Poib
okcusioB B mpupone. Ilapuukosiii 3dpdekt. IlpencraBurenu oxcumoB. Bona,
yIJIEKUCTBIN ra3, okcun kpeMmuus(1V), ux cpoiictBa u npumeHeHue. KucioTsl.
Kucnorel, wux coctaB u kiaccudukanus. Kuciotel opraHuueckue u
Heopranudeckue. Munukatopel. Tabmuna pactBopumoctu. ColisiHasi U cepHas
KHUCJIOTHI, UX CBOWCTBAa W mpumeHeHue. OcHoBaHusi. OCHOBaHMS, UX COCTaB U
Ha3BaHus. [wunppokcorpynma. OcHoBaHMSI  pacTBopuMble  (mI€noun) U
HepacTBOpuMbIe. VI3MEHEHuE OKpAacKh HHAUKATOPOB B IIEJIOYHOM Cpele.
['mapokcuabl HATpUs, KaIKs U KalbliMsl, UX cBoWcTBa U mpuMeHenue. Comnu. Coun,
WX COCTaB U Ha3BaHUs. PacTBOpUMOCTH cosieil B Bojie. XJIOpUA HAaTPuUs U KapOoHaT
KaJIbITUSI, UX CBOMCTBA 1 mpuMeHeHue. Kiaccudukaius HeOpraHM4eCKUX BEIIECTB.
BemiecTBa, ux kinaccudukaius u MmHorooopasue. [Ipocteie BemiecTBa: METaIUIbI U
HeMmeTaluibl. CJOXKHBIE BENIECTBA: OKCHZIBI, OCHOBAaHWS, KHCJOTBI, COJIH.
Hemonctpaunu. Kosmekuusi okcuaoB. [amenme u3Bectu. Bo3ronka «cyxoro
apna». Komnexkuusi ocHoBanuil. Komnekiua kucnor. M3MeHeHWe OKpacku
WHJIMKATOPOB B IIEJIOYHOM M KUCIOTHOM cpenax. [IpaBuno pa3zbaBiieHus: cepHOM
KUCIIOThL. OOYTIMBaHNE OPTaHUYECKUX BEIIECTB U MATEPUAIIOB CEPHON KHCIIOTOM.
Tabnuiia pacTBOPUMOCTH OCHOBAaHMM, KUCJIOT U coJiel B Boje. Komekiusi coet.
JlabopaTtopHbie onbITHL. [Ipomyckanue BELIBIXaeMOTO BO3AyXa Yepe3 U3BECTKOBYIO
Boay. MccimenoBaHue pacTBOPOB KHUCJIOT HWHAUKatopamu. FcciaegoBanue
pPacTBOPOB HIEIOUYEH UHINKATOPaMHU.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE

B LIEHHOCTHO-OPHEHTALIMOHHON c(epe — YyBCTBO TOPJOCTH 3a POCCHICKYIO
XUMHUYECKYIO HAyKy, TyMaHU3M, OTHOILIEHUE K TPY/LY, LIeJIeyCTPEMIICHHOCTH;

(opMHUpOBaHKE LIEHHOCTU 3/I0POBOTO M 0€30MacHOr0 o0pas3a >KM3HHU; YCBOCHUE
OpaBWJ HHJIMBUIYAJbHOTO U KOJUIEKTMBHOIO O€30MaCHOrO IOBEICHUS B
YPE3BBIYAWHBIX CUTYALUAX, YTPOKAIOIMINX KU3HU U 310POBBIO JIIOAEH;

B TpPYIOBOW c(depe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JalbHEUIIEH
00pa30BaTEeNbHON TPACKTOPHH;

B II03HABATENbHON (KOTHUTHUBHOW, WHTEIUIEKTyalbHOUW) cdepe — yMEHue
YIPaBISATh CBOEH MO3HABATEIBLHOM AEATEIbHOCTHIO;

dbopMUpOBAaHHE  OCHOB  JKOJIOTMYECKONW  KYJbTYpbl,  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO  JKOJIOTMYECKOTO  MBIIUJICHUS, PAa3BUTHUE  OIbITA
AKOJIOTUYECKH OPUEHTUPOBAHHON pe(]IEKCHBHO-OLICHOYHON M MPaKTUYECKOU
JESITETbHOCTH B dKU3HECHHBIX CUTYalHsIX.

MeTtanpeaMeTHbie

YMEHUE CaMOCTOSITEIbBHO OMNpPENeNATh LEeJd CBOEro OOyYeHHMs, CTaBUTh U
(bopMyIupoBaTh AJig ceOsl HOBBIE 33]]a4M B YUE0€ U MO3HABATEIBHOM JI€ATEIbHOCTH,
pa3BUBaTh MOTHBBI MU MHTEPECHI CBOEH MO3HABATEIBHOW JEATEIBHOCTU; YMEHUE
CaMOCTOATENIbHO TUIAHUPOBAaTh NYTH JOCTHXKEHHs 1eJied, B TOM YHCIE
albTEpHATUBHBIC, OCO3HAHHO BbIOMpaTh HauoOonee HPEPEKTUBHBIE CIIOCOObI
penieHus y4eOHbIX M MO3HABATEIbHBIX 33/1a4;

YMEHHME COOTHOCUTb CBOM [JEUCTBUA C IUIAHUPYEMBIMM DPE3YJIbTaTaMH,
OCYILECTBIIATE KOHTPOJb CBOEW JEATEIBHOCTH B IIPOLIECCE TOCTHKECHMS
pe3ynbTaTa, ONpeaeaTh CocoObl ACHCTBUIN B paMKax MPEIIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBUHU C M3MEHSIOLIEHCS
CUTyaluew;

yMEHHE OIICHUBATh NMPABUIHBHOCTH BBITOJHCHHS YYeOHOW 3aaadr, COOCTBEHHBIC
BO3MOXXHOCTH €€ DEIICHUS; BJIQJCHUE OCHOBAMH CAaMOKOHTPOJIS, CaMOOIICHKH,
NPUHATHS PENICHUH M OCYIISCTBICHHS OCO3HAHHOTO BBIOOpa B yded- HOM u
MIO3HABATEIbHON JCATEILHOCTH;, YMEHHE OIPEACIATh IOHATHSA, CO3/1aBaTh
0000IIICHNS, YCTaHABIMBATh aAHAJIOTHH, KIACCH(PUIIMPOBATH, CAMOCTOSTEIHHO
BBIOMpaTh OCHOBAaHMS MW KPUTCPUHU I KIIacCHU(HUKAIIMHA, YCTaHABJIMBATh
IMPUYUHHO-CJICJACTBEHHBIC  CBSI3M,  CTPOMTH  JIOTHYECKOE  pacCyXKICHHUE,
YMO3aKJII0ueHHEe (MHAYKTUBHOE, IETyKTUBHOE U TI0 aHAJIOTUH) U Je1aTh BBIBOIBI;

YMCHHC CO34aBaThb, IPUMCHATDb U HpCO6p330BBIBaTB 3HAaKHW U CUMBOJIbI, MOJCIH U
CXEMBI JJIsd PCHICHUA y‘{e6HBIX H IIO3HABATCIbHBIX 3a1a4,



YMEHHE OpTraHU30BbIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIbHOCTD
C y4YuTeJIeM M CBEPCTHUKAMU; pab0OTaTh MHAWBUIYAJIbHO M B TPYIINE: HAXOIUTH
oOl1iee pelieHre W pa3peniath KOHQIUKTH Ha OCHOBE COIVIACOBAHUS MO3WILIMKN U
y4éTa HHTEPECOB; (HOPMYIHPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
YMEHHUE OCO3HAHHO HMCIIOJIb30BATh PEUYEBBIE CPEJACTBA B COOTBETCTBHUM C 3aJ1a4eii
KOMMYHMKAIIUK JUISI BBIPQKEHUS CBOUX YYBCTB, MBICJICH W TOTPEOHOCTEH;
IUIAHUPOBAHUS W PEryJSIIUA CBOCHU JICATEIBHOCTH; BIIAACHHUE YCTHOM WU
MIICHbMEHHON pPEYbl0, MOHOJIOTMYECKON KOHTEKCTHOH pedbio; (OpMUpPOBAaHHE U
pa3BUTHE KOMIICTCHTHOCTH B OOJIACTH HCIIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH; ()OPMHUPOBAHNE W PA3BUTHE IKOJOTHIECKOTO
MBIIIJICHUSI, YMEHHWE MPUMEHSATh €r0 B IM03HABATEJIbHON, KOMMYHHKATHBHOM,
COITMAILHOM IIPaKTUKE U MTPOGECCUOHAIBHOM OPUEHTAIIUH.

IIpeameTHbIe

B no3naBatensHON cdepe: maBaTh ONpeAeiCHUsS W3YYCHHBIX TOHSITHI:
«XUMHUYECKUM DJIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IPOCThIE M CJIOXKHBIE
BEILIECTBA», «BEIIECTBO», «XUMHUECKas (Popmylia», «OTHOCUTEIbHAs aTOMHAas
Macca», «OTHOCHUTEJIbHAsi MOJICKYJISIpHAs Macca», «BaJIEHTHOCTBY», «CTEINEHb
OKHUCIICHUS», «KKPUCTATUIMYECKAs PEMIETKA», KOKCHIBD», «KUCIIOTBD), KOCHOBAHU S,
«conm»,  «aM(OTEpPHOCTh»,  «UHAMKATOP»,  «IEPUOJAUYECKHUN  3aKOHY,
«HepuonyYecKas TaOIHIIAY, «U30TOMBD, «XUMHUYECKas CBSI3bY,
«AIIEKTPOOTPULATEIBHOCTDY, «XUMUYECKAS] PEAKLIHD, KX XHMUYECKOE YPaBHEHUE,
«TEHETUYECKasl CBS3b», «OKUCIEHUE», «BOCCTAHOBIICHUE», «AJEKTPOIUTHYECKAs
JTCCOLUALINSY, «CKOPOCTh XUMHUECKON PeakInny,;

ONUCATh J€MOHCTPAIMOHHBIE M CaMOCTOSITEIbBHO MPOBEICHHBIE XUMHUYECKHUE
AKCIIEPUMEHTHI; OINKCHIBATH W PA3JIMYaTh W3YYEHHBIC KJIACChl HEOPTaHMYECKHUX
COCMHEHUN, TPOCThIE M  CIIOXKHBIC BEIIECTBA, XUMHYECKUE PpPEAKIIUH;
KJIacCU(PUIIMPOBATH U3yUEHHBIE OOBEKTHI U SIBJICHUS;

JienaTh BBIBOJBI U YMO3AKIIOUCHUS W3 HAOMIOICHUN, M3YYCHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10
aHAJIOTUM CO CBOMCTBAMM U3YyUYECHHBIX; CTPYKTYPUPOBATh U3yUEHHBIN MaTepHral u
XUMHUUYECKYI0 UH(POpMAIUIO, TOJYYCHHYIO U3 APYTUX UCTOUHUKOB; MOJICIUPOBATH
CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 MepHUOI0B, CTPOCHUE MTPOCTHIX MOJIEKYIL.

B 1IeHHOCTHO — OpHUEHTAIMOHHOM cdepe: aHaIu3upoBaTh U  OICHUBATH
MOCJICJICTBUSL  JUISI  OKPY’>KaloIIeH cpeapl OBITOBOM U MPOU3BOJCTBEHHOMN
NeSATETLHOCTH Y€JIOBEKa, CBI3aHHOM ¢ MepepadOTKOM BEIIECTB.

B tpynoBoii chepe: mpoBOANTH XUMHUECKHUI SKCIIEPUMEHT.

B cdepe Oe3omacHOCTH KU3HEAESITEIBHOCTU: OKa3bIBaTh MEPBYIO MOMOILb MPHU
OTPaBJICHUAX, OKOTaxX W JPYTUX TpaBMax, CBS3aHHBIX C BEIIECTBAMU U
71a00paTOPHBIM 000PYJOBAaHUEM.



TEMATHYECKOE INTAHUPOBAHHUE

KoJgnuecTBo 4acoB

Ne n/n Hauvenopanue JiekTpoHHbIe  (OM(ppPOBBIE) 00pa3oBaTebHbIE
pasiejios  u TeMBcero Koutposabubie [[IpakTtuyeckue pecypesl
IPOrpaMMBbl PadoThI PadoThI

1 [ pemver HMHHH 1 buommoreka I{OK https://m.edsoo.ru/7f41837¢
METO/IbI €€ U3yUCHHUS
CTpoeHHE BEIIECTB U

2 X arperatheie| 2 bubmroreka IIOK https://m.edsoo.ru/7f41837¢
COCTOSIHMSI

3 Cmecu Bemmects, ux 5 buommoreka I{OK https://m.edsoo.ru/7f41837c¢
COCTaB

4 Dusnueckue 3 buommoreka I{OK https://m.edsoo.ru/7f41837c¢
SIBIICHUS B XMMHH
CoctaB BEIIICCTB.

5 XUMUYECKHE 3HAKU H| 5 1 buommoreka I{OK https://m.edsoo.ru/7f41837c¢
(bopMyIbI

6 [TpocThic BemecTBa 4 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c

7 C10XHbBIE BEILLIECTBA 11 1 buommoreka I{OK https://m.edsoo.ru/7f41837c¢
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30BATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Yuebnoe mocobue: Xumus. Beogusiii kype. 7 kinacc O.C. 'abpuerns,
N.I". OctpoymoB, A.K. AxieOuHMUH.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. Xumus B tabmummax 8 — 11 kimaccel. CrnpaBouHoe mocoOue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. Jpoda, Mocksa

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCblI CETH
HUHTEPHET

. Poccwmiickas anextpoHHas mikoia. - https://resh.edu.ru/

. «Amxumuk» - http:/alhimik.ru

. Kypnan «Xumus u xxu3uby - https://hij.ru/

. [Tonbopka naurepaTypsl o xumu - http://c-books.narod.ru/

. Kypnan «1 centsops» - https://1sept.ru/

. Magoypok - https://iu.ru/video-lessons

. COopHHK cTaTeil 0 XUMHYECKHX DJCMEHTaX, WLIIOCTPUPOBAHHBINA ONMHCAHHEM
sKCHepuMeHTOB. -http://www.periodictable.ru
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